




M(e8ra npomulunennux aanacos Heem, raaa n r a 3 0 ~ 0 ~ n e n c a ~ a /  
JI. 9. Aeacenrbea. H). B. Uypybop, B. M. Aaamaros H -  np. -M . 
Henpa. 1981, 380 c. 

B KnHre ocBeuen onur  noncqera aanacos B ~er+rerasonoc~b~x 
Paiionax pa3n~snoro reonornrecxoro crpoeann c yqerom nocnennnx 
AOCInxenHfi B 06nacrn reonoran n e @ m ~ u x ,  rasosblx n r a 3 o ~ o ~ n e ~ -  
CaTllhlx mec~opoxne~nB Wsnoxenu cospeMenHue Meronu nonyqennn 
W n n s a u x  pesynbraros onpeneneasn napamerpos H pacrerablx 
senmen, sxonnunx B noncqerHue r$opmynu. P a c c ~ o ~ p e n u  noncrer 
sauacos B T P ~ ~ H H H ~ X  K a p 6 0 n a r ~ ~ x  Konnenopax. npnMeHeHne Ma- 
warnrecwnx Meronos npa 0606u~ennn n ouenKe T O ~ H O C T H  a Ha- 
PWHOCTH ~ ~ ~ P B H V H O ~  HH@OPMaUHH w KOHeLlHYX pe3ynbTaTOB. Uenh 
K B H ~ H - C I I O C O ~ C T B O B ~ T ~  nOBPUleHHW KaWCTBa IIOZCVeTa 3allaCOB 
WU, ra3a H KOHAeHCaTa, OHa ~ Y A ~ T  nOJle3Ha P ~ ~ O T H H K ~ M ,  CBU-  
segnusr c npoeKrnposaHneM n nnanmpoeaHueM reonoropaseenoqlrblx 
pahbor. 

KnHra npennaanarena M n  pa60THn~os npou3~oncr~en~b1x  n nays- 
no-nccnenosarenb~ax opraHn3aunA. 

Ta6n. 43, nn. 99, CIIHCOK m ~ .  -- 271 Haas. 

J. @. De~enrbes,  Kl. B. Uypy6op, 6. X. Aaafiaros, 
Kl. M. Kondpyurtiun, A. E. Kynuntioeuu, H. H. M a p ~ o s ,  

A. B. Mepnynoe, H. M. Csuxnyurun, V. A. Cynmnos. 

P e q e n a e w ~ u :  ~ 

n-p re0n:~usep. may. H. C. Epo)eee (AT n PTU); 
n-p reon.-~nnep. aayK 8. l7. Gyxapyes (RT H PTA). 

B aoc~oeax  s a ~ o ~ o n a ~ e n b c ~ ~ a  Coma CCP H cOIO3HHX 

pecny6nu~ o H e n p a x ,  yltasaeo, r T o  n p e n n p H f l T u R ,  opra- 
~aaaqwa H yspexnesun, o c y q e c T s n n m q a e  r e o n o r u ~ e c K o e  

u 3 y ~ e u u e  H e n p ,  0 6 f l 3 a H b l  0 6 e c n e s H B a ~ b :  1) n o n u o T y  H3Y- 

YeHAfl  TeOJIOrHqeCKOrO CTPOeHUIl  H e n p ,  rOpHOTeXHHqeCKHX, 

r ~ n ~ o r e o n o r ~ ~ e c ~ ~ x  u npyrwx ycnosnfi p a 3 p a 6 0 ~ ~ U  pas- 
B e n a u H b l x  ~ e c ~ o p o m n e ~ u f i ;  2) A o c T o e e p H o c r b  onpeuenenus 
K O n U q e C T B a  U K a q e C T B a  3 a n a C O B  OCHOBHblX U COBMeCTKO C 

H n M H  3aneraloqux none3~blx u c K o n a e M u x  u C o n e p x a u H x -  

Cfl B HHX KOMnOHeHTOB, reOnOl '0-3KOHOMUYeCKYlo OUeHKY 

~ e c ~ o p o x n e ~ u f i  none3~brx H c K o n a e u u x ;  3) seneme pa601 
no r e O n 0 r U Y e C K p M y  N3yYeHHlo  H e A p  MeTOAaMH H cnoco6a- 
MU, H c K n l o q a m q H M u  u e o n p a s n a H u u e  n o T e p a  none3~blx 
HCKOnaeMblX U C H U X e H U e  UX KaYeCTBa .  

M3 3THX I I o J I o x ~ H w ~ ~  BHBHO, 9 T O  COBeTCKOe O ~ ~ ~ C T B O  H a  

COBpeMeHHOM 3 T a n e  c B 0 e f i  HCTOpHn I I p e A a f l B n f l e T  AOCTaTOq- 

HO X e C T K H e  H KOHKPeTHMe ~ p e 6 0 B a H U f l  KBK K n p O U e C C y  

senenus reonoropas~enos~ux p a 6 0 ~ ,  T a K  H K nonyreswlo 
~au6onee KaYeCTBeHHblX p e 3 y n b T a T O B .  C t I03HUUf i  3TWX TPB- 

6osa~wii n o n c s e T  sanacos nonessbrx u c K o n a e M b r x  (B TOM 

Y A C n e  H ~ ~ T U ,  r838 U K O H A ~ H C ~ T ~ )  3 a K n I o Y a e T C s  H e  T O n b K O  

B o n p e n e n e H u u  nx K o n n s e c r e a .  npouenypa n o n c s e T a  aana- 
COB H a n p a B n e n a  H a  o n p e A e n e H u e  K o n n s e c T s a  H ~ @ T H ,  ra3a 
H KOHAeHCaTa ,  a T a K X e  H a  H 3 y q e H U e  HX K a s e C T B a  ( a u 3 W -  

KO-XWMHWCKUX, TOBaPHblX C B O ~ C T B  U T. n.), H a  UCCJlenOBa-  

H H e  O C O ~ ~ H H O C T ~ ~ ~  AX 3 a n e r a ~ ~ s .  onpenennmqux ropeo- 
TeXHU'IeCKHe YCnOBHfl H 3KOHOMRKY H3BJleqeHWR I IOne3HblX 

HCKOnaeMbIX H 3  H e A p .  

B H a c T o n u e e  a p e M s  n o n c s e T  nnu n e p e c s e T  sanacoe 
H ~ ~ T U ,  rasa H K o H n e H c a T a  n p e n c T a a n s e T  co6oii K o s l n n e K c  

p a b o ~ ,  npn B b l n o n H e H n n  KOTOPHX n p o n y u w p y e T c s  waaopna- 
IIHR, ~ e o 6 x o n ~ ~ a n  K a K  nns O u e H K U  ~ a p o n ~ o x o 3 n l c ~ ~ e ~ a o i i  



O ~ O C H O B ~ H U ~ ~  ~ e x ~ o n o r u ~ e c ~ o f i  cxeMhl nnu npoeKTa paspa-  
~ O T K H  3anexeR  TUX n o n e 3 n ~ x  ucKonaeMux. 

B U O C H O B H H X  H a I l P a B n e H N R X  3KOHOMWqeCKOTO U C O U N -  

anbuoro pa3su~wn C C C P  Ha 1981-1985 ronbl n H a  nepuon 
no 1990 ronaP npenycMaTpusaeTcn c . . y  cKopeHHoe passu- 
THe pa6o.r no reonorusecKoMy U3yYeHUIO TePPUTOPUH 

cTpalrar, yeenuseHnlo p a 3 s e n a ~ ~ ~ x  3anacos MnHepanbHo- 

CblpbeBbIX PecypcoB, B nepBym oqepenb ~onnueno-3uepre- 

TnsecKnx)). Pelue~ue B a ~ ~ e f i l u u x  sanas paquoHanbHoro 

ucnonb3o~a~un npuponHmx pecypcoe TecHo c e m a ~ o  c Kase- 
CTBOM pa3BenKU H M ~ T O ~ U K O ~ ~  0 6 0 6 q e ~ u f l  reonorusec~ofi 
un@op~auuu npu noncseTe n nepecsere sanacos. IIpu Ta- 
KOM nonxone sanacbl -  TO He npocTo ~ y 6 o ~ e ~ p b 1  H ~ U  T O H -  

nu ne@~u ,  rasa n KoHneHcaTa.   TO B nepBym ouepenb 

Ky60Me~pbl rOPHblX IlOpOA, He H a C b l q e H H b I X  unn HacbIqeH- 
H H X  n e @ ~ b m  nnu r a s o ~ ,  saneraloqwx ~6nwsw nnu H a  

onpenenennoM ynanenuu OT nonomBenHblx A K O H T Y P H M X  

son, x a p a ~ ~ e p u s y l o ~ u u x c ~  pa3nusnbl~u nopncrocrbm, nelp- 
TeHaCbIUeHHOCTblo, IIPOHUUaeMOCTblO, a CnenOBaTenbHO, 

npOAyKTWBHOCTbH), CJIOXHO ~ ~ P $ ~ Y K ) U U X C I I  MeXAy ~ 0 6 0 8 ,  

C pasnofi UHTeHCUBHOCTbH) pearupymqux H a  r U n p O n U H a M U -  

seCK0e B O ~ A ~ ~ ~ C T B U ~  (0~60pbl,  3aKaYKy BOnbI H T. n.). 
~ O ~ T O M Y  nOnCqeT 3anaCOB- He TOnbKO COBOKYnHOCTb 

~ ~ U @ M ~ T U Y ~ C K U X  n e f i c ~ ~ ~ f i  B COOTBeTCTBUU C U3BeCTHblMU 

@ O P M Y ~ ~ M U ,  HO u npouenypH, o c ~ o ~ u o i i  uenbm K O T O P ~ I X  

flBnfleTCfl u3yrenue CTPYKTYPH H ~ @ T ~ ~ ~ ~ O H O C H O ~ O  nnacTa 
( ~ O P H ~ O H T ~ ) ,  BmBneHue B npenenax n 3a npenenaMu sa- 
nexH reonoru~ecKux Ten n nsyseune wx CBORCTB, Y B R ~ K ~  

STHX C B O ~ ~ C T B  C T e X H U K O f i  W T ~ X H O ~ O ~ U ~ ~  n06b1~u H ~ @ T K  u 
W38, C T ~ ~ ~ O B ~ H W I I M W  SKOHOMUKU, K a K  3TO nenaeTCfl npK 
YCTaHOBJIeHUU ~ o ~ n n u u f i .  B a m ~ o f i  sanaseir, peruae~oii npu 
noAcqeTe sanacos, nonxHo rrenmbcn ycTaHosneHwe rpauuu 
BunenneMblx reonorusecKux Ten, ux  HeOnHOpOnHOCTH, ~ s a u -  
MOCBfl3aHHOCTW, H30nllPOBaHHOCTU U T .  n. 

OCHOBHBI~ sanasa reonornsecKoro u 3 y s e ~ n ~  Memopox- 
I nenux unu sanemn COCTOAT B U ~ Y Y ~ H H N  H X  CTpoennfl, a p -  
t XnTeKTypu  nnu ~ ~ y ~ p e ~ n e f i  C T P Y K T Y P H .  n o n c ~ e ~  sana- 

COB - Konesnafl cTanwfl pemeana s ~ o k  aanasu, npuseM 
onpenenenue KonusecTB ne@~w, rasa unu KouneucaTa - 
nepaafl ee sacrb. 
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paType no s a n a c a ~  T ~ K O R  sanasu, K a K  nu@@epeuuuauus 
3anaco~. E m u  3anacb1 -npou3~0n~bre  OT C T P Y K T ~ P ~ I  sane- 
X U ,  TO n u @ @ e p e ~ ~ u a q u n  3anac0~ - He  TO unoe. K a K  

Bblflsnenue ~ T O H  C T P Y K T Y P ~ I ,  sbrnenenwe B npenenax sanexu 
reonornsecKnx Ten, pasnnsamq~xcn no HHTeHCuBHOcTu 

npOflBneHufl nOne3HblX C B O ~ ~ C T B ,  T a K U X  K a K  IlPOHHLlaeMOCTb, 

~ e @ ~ e ~ a c ~ ~ e a n o c ~ b ,  n p o n y ~ ~ u e ~ o c ~ b  ( x a p a ~ r e p u s y e ~ a ~  
K O ~ @ @ W U W ~ H T ~ M  ~ P O ~ Y K T U B H O C T U ) ,  H ~ @ T ~ O T A ~ Y ~ .  

Me~onnKa noncseTa sanacou u onpenenennfl noncser- 
H ~ I X  napaMeTpoB,  O ~ O C H O B ~ H W ~  ~ a ~ e r o p u f i  sanaco~ ,  nx HO- 

MeHKnaTypa, Tpe60BaHHn K pa3BenKe B CBn3A C I I O l W e -  

T O M - B C e  3TW BOnPOCbl  llOnY9aWT CUCTeMaTHqeCKOe OCBe- 

qenne He TonbKo B nepuonu~ec~oR nusepaType, HO H B 

~ o ~ o r p a @ u ~ x .  l l o ~ o n o ~  nna Hanncauufl 3 ~ 0 3  Knuru mun- 
C f l  TOT @ K T ,  YTO B UMeloUIefi~fl O ~ ~ ~ ~ U K O B ~ H H O ~ ~  J lUTepaTy-  

pe Bonpocbr noncsera s a n a c o ~  usnaram~cn TaxuM 0 6 p a 3 0 ~ ,  

6 y n ~ o  B 3 ~ 0 f i  0 6 n a c ~ u  reonorusecKnx 3 ~ a n n f i  y x e  He 
ocTanocb uepeureuubrx n p o 6 n e ~ .  Cosnae~cn BnesaTneHue, 
YTO MeTonuKa noncseTa s a n a c o ~  nocTurna csoero cosep- 
meHcTBa.  TO BneqatneHKe nonKpennfleTcn TeM,   TO pas- 
HbIe ~ o n o r p a @ u u ,  uanucannbre B pa3nuq~oe B p e M f l  u pas- 
HbIMU aBT0paMU. BeCbMa CXOnHhI no C B O ~  C T p y K T y p e ,  Kpyry 
paccMaTpwsaeMux BonpocoB, xapaKTepy u s n o x e ~ n x  MaTe- 

puana. 
~ H u K ~ ,  npennaraeMan BHriMaHnm CnequanHcToB, He IIB- 

nReTcx noc06ue~  no noncseTy 3anacos unu pyKoaoncTBoM 
K I IPUMeHeHUK)  COOTBeTCTBYIOUIUX N H C T ~ ~ K U U R ;  O H a  He 
npencraenneT co60R C ~ O P H U K  npaBun u MeTonos pemenun 
T e X  Unll U H b I X  BOIIPOCOB, CBR3aHHblX C nOfiCseTOM. Uenb 

M O H O ~ ~ ~ @ U U  COCTOUT B TOM,  9 ~ 0 6 ~  Ha MHOrOqUCJIeHHHX H 

p a 3 ~ 0 0 6 p a 3 ~ b f ~  I I p U M e p a X  M ~ C T O P O X ~ ~ H U ~ ~  pasnuueblx 

H ~ @ T I I H ~ I X  ~ ~ R O H O B  nOKa3aTb, sT0 n p o 6 n e ~ a  nOnCseTa 3a- 

nacoB ewe He peluena, npuseM oua ycnoxHneTcfl, ~pe6yer  
HenpecTaHHoro B u r i M a H n f l ,  HanpaBneHHoro Ha pemeuue see 
HOBblX H HOBblX 3ana'l, KOTOpbIe B03HUKaFOT B CBfl3W C Yr- 
n y 6 n e ~ n e ~  Haluwx 3HaHUfi o npupone reonorusecKux RB- 

ne~uir ,  c pacluupeHueM namux B O ~ M O ~ H O C T ~ ~  ( n a n p n ~ e p .  
T e X ,  KOTOPbIe OTKPblBaeT npUMeHeHne 3 U B M ) .  

Knura H a n U C a H a  KOnJIeKTUBOM aBTOpOB,  3aHUMaloIqHXCfl 

noncserohi sanacos ne@rn, rasa w KoHnencara B sanemax, 



MW YCJlOBURMU (TeppUI'eHUble U K ~ ~ ~ O H ~ T H H ~  KOJlneKTOphl. 
reocwnKnwHanbHble u n n a ~ @ o p ~ e ~ ~ b l e  06JIacTU u T. n.). 
B npouecce caoefi pa6o~bl KaXnOMy U 3  aBTOpOB npUX0AW- 
JlOCh CTanKWBaTbCfl C pa3nUYHblMU TPYAHOCTIIMU, UCKaTb 
peloeniin p a s n u s e ~ x  sanas, YTO u 06ycno~uno cneua@u~y 
npf!AnaraeMofi K H U ~ W .  

B ~ o ~ o r p a @ w u  oceeuarnTcrr Tame sonpocu, KaK coe- 
pehfe~nblfi C U C T ~ M H O - c ~ p y n ~ y p ~ b l i i  nonxon K sanasaM non- 
cqera sanacoe, cospeMeHHble MeTonH nonyseHwn enusus- 
HLSX p e ~ y n b ~ a ~ o ~  onpenenenwfl napaMeTpos u pacreTnblx 
BWWsHH, BXOnRll lUX B IlOACYeTHbIe @OPMY.TI~I ,  UCllOJlb30Ba- 
m e  o n m a  onpenenensin ~ e @ ~ e r a s o o ~ n a s n  no nnurenbeo 
p a 3 p a 6 a ~ u s a e ~ b 1 ~  s a n e x a ~ ,  noncseT sanacos B Tpeuun- i HblX W KaBePH03HblX K ~ P ~ O H ~ T H ~ ~ X  KOJlJleKTOPaX, ~PNMeHe- 
HUe MaTeMaTUYeCKWX MeTOnOB IlPA 0 6 0 6 q e ~ n u  I I ~ P B H ~ H o ~ ~  

ne@op~auwu N r e o ~ e ~ p u 3 a u n u  3anexeR. npuMeaeHue 3BM 
npa noncseTe sanacoa u nnn onepaTusHoro ynpasneHen 
r e o n o r o p a 3 ~ e n o s ~ u ~ u  pa60TaMU, a T a m e  pnn npyrex BO- 

npocos. 
Msnanue Ha~T~flLlIefi KHWrU, n0 MHeHHH) BBTOPOB, AOAX- 

HO C ~ O C O ~ C T B O B ~ T ~  nOBblUIeHUt0 B@@~KTUBHOCTU reOnOr0- 
passenossux p a 6 o ~  u KasecTsa noncseTa sanacos H ~ @ T U ,  
rasa U KoHneHcaTa, 06nersu~b ~ ~ ~ O T H U K ~ M  npOH3BOnCTBa 
U HayVHO-UCCJIeAOBaTenbCKUX UHCTHTYTOB PeuleHUe mUp0- 
KOrO KPYPa BOnPOCOB, CBI13aHHblX C T P ~ ~ O B ~ H U R M W  K pe- 
3ynbTaTaM IIOnCseTa, IlpOeKTHpOBaHUeM pa3pa60TKH MeCTO- 
poxneaaii u nnaHuposaHseM nemenbHocTki renoropaase- 
nonHhtx A H ~ @ T ~ ~ ~ ~ O ~ O ~ ~ I B ~ I O I U U X  npennpwfl~uii no usyse- 
H U ~  reonorHqecKoro CTpoeHIlu ~ e @ ~ e r a 3 0 ~ b l x  3anexeB. 

Knura Hanacana no aHuuaaTnse npo@eccopa A. @. He- 
I MenTbeaa, pa3pa60~asmero ee nporpamy, opraeasoeas- 
1 mero padory asropcKoro KonneKTwea e o c y q e c ~ ~ n ~ m e r o  

TaKXe 0 6 1 ~ y ~ )  KOMnOHOBKY TeKCTa. 

rnaea I 

COBPEMEHHbIE TEHAEHUMM 
B PASBMTMM l7PkiKJlAAHOTO 
rEOJIOTMqECKOr0 3HAHMFI 

Xapa~~epnof i  O C O ~ ~ H H O C T ~ ~ ~  Haysnor0 ~ H ~ H U R  s o  sce BpeMena nsnfl- 
eTca TO, YTO B ero ~ ~ ~ B U T H U  aa6nrnnae~cfl nae TeHneauuu: nu@@epe~- 
uuauun HayKn Ha OTnenbHble oTpacnw no Mepe ysenwreunn o6uero 
o6 'be~a  HaKOnJIeHHblX 3HaHHti U 06.benaHeHUe pa3nHqHbIX HaYqHLSX 
nUCUUnJIHH 0 6 0 6 1 ~ a r n q u ~ u  @yHAaMeHTanb~blMU UneFlMU ( C U H T B ~  3Ha- 
HUB) 12261. npencTaBnlleTcR TeOpeTUqeCKU U IIpaKTHWCKU B B X H Y M  
PaCCMOTpeTb no& TaKUM YPnOM 3peHHfl HeKOTOPble COBPeMeHHbIe Ha- 
npasnenm npuKnanablx reonorusecKux wccnenosa~aii. 

M ~ x i e ~ e p ~ a n  neurenbnocrfi senoaeKa B OCHOBHOM csnsaaa c Ten 
unu UHHM B O ~ ~ ~ ~ C T B U ~ M  Ha reonorHsecKne 06'beKTbl (no6blsa nones- 
H ~ I X  ncKonaeMux, cTponTenbcrso p a 3 ~ 0 r o  pona npoMblmnenHblx u 
rpaxnancltnx coopyxe~uii  H T. n.). ~ T P H  BTOM cneuu@n~a pesynbra- 
TOB ~03nefi~TFlUfl HaXOAUTCfl B npflM0fi 3aBUCUMOCTH OT CI I~UU@IIKB 
TeXHUKU U TeXHOnOrWH B O ~ A ~ ~ ~ C T B U R ,  a B @ @ ~ K T U B H O C T ~  PiHXeHepH08 
fieflTenbHOCTU CBfl3aHa C TeM, HaCKOJIbKO IIPaBUnbHO U nOnHO BblABJIe- 
Hbl. OnHCaHbl U YYTeHY O C O ~ ~ H H O C T W  P ~ O J T O T U Y ~ C K O ~ (  O ~ C T ~ H O B K W ,  B 
~ o ~ o p o f i  IlPOTeKaeT 3Ta BeRTeJlbHOCTh. 

Cyuecraosa~we y ~ a 3 a ~ a o f i  cneuu@u~w TexnuKU u Texnonorun u 
ee pe3ynbTaTOB RBHnOCb ~ ~ U Y U H O R  BO3HUKHOBeHUR npU~naA~0fi  re0- 
nornu 1611, ~ ~ n r n r a m u r e t  AccnenosaHufl B o6nacra ~ e @ ~ e r a s o n p o -  
M ~ ~ c J I o B o ~ ~ ,  PY~HUYHOB, s ~ x e ~ e p n o i r  reonorwn, a TaKxte noucKn w 

M. A. m a ~ o e  i a p a ~ ~ e p n 3 ~ e ~  n e @ ~ e n p o ~ ~ c a o ~ y r n  reonorurn Ta- 
K U M  06pa30~:  uHe@~enpo~blcno~yrn reonorurn MOXHO OnDenennTh 
KaK HayKy o ~ e ~ o n a x  H cnoco6ax. wsyse~un ne@~nnoro ~ e c i o ~ o x n e -  
nun no naHHblM 6ype~ufl  n sKcnnyaTaunu CKsaxuH u nnacTos c uenbm 
o6ecneseaun MaKCUManbHOrO o ~ 6 o p a  H ~ @ T H  U 3  He@> [loo, C. 81. 

Cornac~o  M. H. Ani6oay H A. M. E ~ I ~ o ~ K w H ~ ,  ~BCeCTOpOAHee reo- 
norwsecKoe w3ysen~e ~ e c ~ o p o x n e ~ w f i  B npouecce wx s ~ c n n y a ~ a q ~ n  H 



B u T e K a m u u e  u3 FJTO~O u3yseuun n p a K T n s e c K u e  p e K o M e H n a u u w  no 
M a K C H M a n b H O M Y  W3BJIeYeHUM UX 3 a n a C O B  COCTBBJIRMT OCHOBHble 3ana- 
s u  0 6 c n y ~ u ~ a ~ u r r  p y n n u K a  unu ropnoro uexa*. ~ T U M  o n p e n e n r r m T c n  
p a c n p o c T p a u e u H b l e  y uac B c T p a H e  n o H n T u n  a p y n H n s u a B  reonorunx 
u <pynuusuan r e o n o r u s e c K a n  cnym6a* [16, c. 211. 

B. M. MOPOBOB T a K  O n p e n e n n e T  u H x e u e p n y r n  reonorurn: R TO UOT- 

pacnb reonoruu, usysamwan r e o n o r w s e c K u e  ycnosun u n u u a M n K y  
B e p X H l i X  r O P H 3 0 H T O B  S ~ M H O ~  KOPbl  B CBR3U C u ~ x e ~ e p ~ o k  J leHTeJ Ib -  

H O C T ~ ~  s e n o B e K a .  K O H ~ Y H O ~  U e n b r n  WHX~H~PHO-reonorusec~ux uccne- 
A O B ~ H H ~  RBJIIleTCR K O M n n e K C H a R  O U e H K a  r e O n O r u Y e C K u X  @ ~ K T O P O B  K a K  ' I Ip l ipOfiHblX,  T a K  E4 Bb l3BaHHbIX W ~ X e H e p W 0 f i  j I e R T e J b H O C T b K )  ' l e A O B e K a >  

[61, c. 1441. 
H ~ K O H ~ U ,  A. 5. K a x n a ~ ,  B c n e n  3a B. M. K p e k ~ e p o ~ ,  y T s e p x n a e T ,  

YTO paseen~a ~ e c ~ o p o r n n e ~ u i i  none3~b1x w c K o n a e M b l x  n p e n c T a s n n e T  
CaMOCTOflTeJlbHYM reOnOr0-3KOHOMUYeCKYK)  HaYKY: " P a 3 B e n ~ a  npen- 
C T a B n n e T  ~0608 I l p U M e p  B 3 a U M O n p O H U K H O B e H U n  I I O r p a H H Y H b l X  o6na- 
c ~ e k  3 H a H U f f ,  KOTOPble  B HaCTOffLUee B p e M I I  O @ O ~ M ~ R D T C ~ ~  B CBMOCTOA- 
T ~ J I ~ H Y H )  r u 6 p u n ~ y m  B e T B b ,  c6nuxan H a y s m e  u T e x H u q e c K u e  u u T e p e -  
Cbl TeOJIOI'OB, TOPHIIKOB, TeXHOJlOrOB W 3KOHOMUCTOB. K ~ K  CaMOCTOB- 

T e n m a n  H a y y u a n  o T p a c n b  passen~a u M e e r  CBOU uenu, n p e n M e T  u 
M e T O n U  U c c n e n o B a H U n ~  [ I  13, C. 61. 

Ann n p e c n e n y e M H x  H a M u  uenek MOXHO o r p a n w s w T b c n  n p u s e n e H -  
HHMW 0IIPeAeJIeHURM)I .  M3 HAX BUnHO, K a K  IIPORBJlXeTCH T e H n e H U l l l l  K 
nu@@epe~uuauuu ~ H ~ H N R ,  B p e s y n b ~ a ~ e  KOTOPOA B O ~ H W K ~ D T  o T n e n b -  
H u e  H a n p a B n e u n n  uccnenosa~nfi, n p e T e H n y l o u w e  H a  ponb c a M o c T o n -  
T e J l b H b l X  H a Y K  NJlU B e ~ B e f i  HBYKN. B 3aBWCUMOCTU OT B A R 8  u C B O ~ ~ C T B  
none3noro u c K o n a e M o r o ,  OT T e x H o n o r u u  ero no6usu unw or cneuu@u- 
KU APYrWX B U n O B  U H X ~ H ~ ~ H O ~  AeRTenbHOCTW B none 3 p e H U f l  r e 0 n O r a  
nonanarnr pasable CTOPOHH r e o n o r u Y e c K n x  065e~~08 ,  U C ~ O J I ~ ~ ~ K I T C ~ ,  
H a  I I e p ~ b I f i  ~3rnnn ,  pas~ble  M e T o n b l  o 6 p a 6 o ~ ~ u  u 0606ueuun nepeur- 
~ o f i  U H @ O ~ M ~ U U U ,  a T a K x e  n p a K T u s e c K o r o  n p u M e H e H u n  p e a y n b ~ a ~ o ~  
npu pemenuu H H m e H e p H u x  sanas, YTO u c n y m u T  o n p a e n a u u e M  npe- 
~ e u 3 u h  H a  ponb c a M o c r o n T e n b H b l x  s e ~ s e k  H a y K u .  

B ~ e c ~ e  c T e M ,  B p a c c ~ a ~ p u ~ a e M o j i  o 6 n a c ~ u  r e o n o r u s e c K o r o  m a -  
H W I ~  B c e  O T s e T n n B e e  H a s n H a e T  n p o c T y n a T b  u n p o T u B o n o n o x H a n ,  U H -  
T e r p a T u e u a n  T e H n e u u w n .  n p o a ~ a n u 3 u p y e ~  ee n p u Y u H b I  u @ o p ~ b l  60- 
nee nonpo6~0. 

O C H O B ~ H U ~ M  JUIR B03HWKHOBeHHIl T e H n e H U N U  K C U H T e 3 y  I I p U K J I a n H O -  

TO r e O J I O r U 9 e C K O r O  3 H a H U R  RBIIIIeTCR TOT @BKT, YTO H a p f l a y  C p a 3 n U -  
s u n ~ u  M e x n y  H a n p a B n e n u n M u  n p u K n a n u b l x  r e o n o r u u e c K u x  uccneno- 
B ~ H U ~  U M e e T C n  B e C b M a  MHOrO o6qero. 3 ~ a  O ~ U H O C T ~  OT'4eTJlUBO np0- I cwnaet, ecnw n p o a u a n u 3 u p o s a T b  p a c c M a T p u s a e M M e  H a n p a e n e H u n  H a  

~~~ . .  . .  
' 

OI lHCaHHOrO ~ K ~ ~ ~ M H K O M ~ D .  A. KOC~~I'HHUM [128]. 
npeXne B C e r O  M O X H O  Y T B e p X n a T b ,  ' i T 0  O ~ W K T O M  I IPWKnaAHblX 

r e O n O r U q e C K U X  U C C J ~ ~ ~ O B ~ H U ~  XBJIReTCJl T a  s a C T b  CTaTl iYeCKOrO r e O n 0 -  
r H Y e C K O r 0  I I p O C T p a H C T B a ,  K O T O p a R  COOTBeTCTByeT o 6 n a c ~ u  n O K a n k i 3 a -  

UHU n p 0 ~ e C C O B  B ~ ~ U M O A ~ ~ C T B A I I  H H X e H e P H O r O  COOPYXeHHff  C B e U l e C T -  

*OM, 3 a n o n ~ n r n u u ~  3 ~ y  s a c T b  r e o n o r u s e c K o r o  n p o c T p a u c T e a .  n p u  
3 ~ 0 ~  no& U H X e H e P H b I M  C O O P Y X e H N e M  H a M N  I lOHliMaeTCIl  I IPOMbll l IJ leH-  
H o e  c o o p y x e H u e  nm6oro xapamepa: c n c T e M a  s ~ c n n y a ~ a u n o ~ ~ b l x  u 
~ a r H e T a T e n b H b I X  CKBBXWH H a  H ~ @ T I I H O M  MeCTOPOXAeHMH,  CWCTeMa r0p- 
~ b l x  B b l p a 6 0 ~ 0 ~  H a  PYZHOM MeCTOpOXLleHWU, I I n O T U H a  rHAPOCTaHUUW, 

K a p b e p  u T. n. 
B npouecce n p u K n a n H b l x  r e o n o r u s e c K u x  uccneno~aeuk u3ysamrcn 

y c n o B u f l  3 a n e r a H u n ,  ~ O p @ ~ J l ~ r u f l ,  COCTaB N C B O ~ ~ C T B ~  H ~ @ T ~ H O C H U X ,  
p y n o H O C H b l X ,  BOnOHOCHblX U TOMY 1 1 0 n 0 6 ~ b l x  n O p O n  U n U  n O p O n ,  C n y -  
Xau(ux OCHOBaHFieM K ~ K O ~ O - ~ H ~ O  C T p O R U e r O C R  U n H  n O C T p O e H H O r 0  C O O  

pyxeuun.  
B p e 3 y n b ~ a ~ e  n106b1x n p w K n a n u b 1 x  r e o n o r w s e c K u x  nccnenosa~ufi 

c o 3 n a r n ~ c s 1  M o n e n u  c ~ p y ~ ~ y p  M a c c u s o e  r O p H b I X  nopon, noneeprarn- 
q t i X C s I  TOMY W J I W  WHOMY W H X e H e P H O M Y  B O ~ . ~ ~ ~ ~ C T B H K )  [33, 87, 90, 91, 
113, 208 u np.]. X a p a ~ ~ e p ~ a ~  O C O ~ ~ H H O C T ~  3TAX CTpYKTYP COCTOUT B 
TOM, YTO OHM RBJIfiIOTCR C T P Y K T Y p a M U  n P A P O n H b l X  r e O n O r N ' i e C K U X  CH- 
CTeM, Y C n O X H e H H b l X  38 CYeT Bb lAeJ l eHHII  B HUX HOBblX 3 n e M e H T O B ,  
~ B f l 3 e f i  W O T H O W ~ H A ~ ~  B COOTBeTCTBUU C T P ~ ~ O B ~ H H R M U  TeXHOJlOrWW WH- 
X e H e P H O r O  B O ~ ~ ~ ~ ~ ~ C T B U A  U 3KOHOMUKH, nu60 B 0 3 H N K a H ) U H X  B pe3ynb- 
T a T e  3 T O r O  ~ 0 3 ~ e k ~ ~ B W f l .  

B C T p y K T y p e  CHCTeM, H 3 y Y a e M b I X  npu n p U K n a R H M X  r e 0 n O r M Y e C K H X  
UCCnefiOBaHWIIX, B K a q e C T B e  3 n e M e H T O B ,  K a K  I lpaBUJIO,  K p O M e  n p K p O j l -  
HblX, eCTeCTBeHHblX TeOnOI'W9eCKIIX T e n ,  Bb1CTYnaH)T T a K X e  U Y C n O B H b l e  
I 'eOJlOrAYeCKUe Tens, r P a H A U b l  KOTOPHX YCTaHaBJIUBalOTCIt  B COOTBeT- 
CTBAA C X a P a K T e P O M  H T ~ ~ ~ O B ~ H U X M N  KOHKPeTHblX U H X e H e P H b l X  3anas 
( u a n p u ~ e p ,  no ~ o ~ n w u u n ~ ) ,  a n o n o x e H u e   TUX r p a H u u  o n p e n e n n e T c n  
C B O ~ ~ C T B ~ M U  eCTeCTBeHHblX reOnOTWYeCKWX T e n ,  IIBJIRMILWXCfl 3 n e M e H -  
T a m  n e p s u s ~ o k  reonorwsec~ok CNCTeMbI. 

C B n 3 l r  U COOTHOllIeHHR, 06pasyrnuwe CTPYKTYPY, BbICTYIIaDu(YI0  
K a K  C n e A C T B U e  B ~ ~ M M O ~ ~ ~ C T B H ~  ~ ~ o J I o ~ H Y ~ c K o ~ ~  H T ~ X H H ~ ~ C K O A  CHCTeM 
( H ~ H  K a K  C n e A C T B H e  TeXHOJlOrO-3KOHOMUseCKHX ~ p e 6 0 ~ a H ~ k ) ,  O~YCJIOB-  
JlWBaH)TCn, K P O M e  eCTeCTBeHHblX r e O n O r U Y e C K U X  I l p U s U H ,  T a K X e  BUnOM 
W H H T ~ H C A B H O C T ~ H )  CTaTUqeCKUX A ( N ~ u )  n U H a M H g e C K U X  H a r p Y 3 O K  H a  

n e P B o H a . r a n b H y m  r e o n o r u s e c K y m  c w c T e M y  (B ~ e @ ~ e r a 3 o n p o ~ ~ c n o ~ o f i  
reonoruu, u ~ r n e ~ e p ~ o f i  reonoruu H T. n.) ,  c o 3 n a ~ a e ~ b r x  U H X ~ H ~ P H H M  
COOPYXeHHeM.  

Ycnex B pemeuuu cneuu@usec~ux sanas, panu K O T O P ~ I X  nposonnr- 
CR n p u K n a n u b l e  r e o n o r u s e c K a e  u c c n e n o s a H r i n ,  ~ ~ B W C A T  r n a e H H M  o6pa- 

. 3 0 M  OT TOrO,  HaCKOnb'KO I l p a B U n b H O  n O H R T a  ( I i 3 y Y e ~ a )  K HaCKOnbKO 
' 

npaswnbuo A ~ @ @ ~ K T U B H O  O n u c a H a  u y s T e H a  c T p y m y p a  reonorusec- 
K O ~  CNCTeMbl, n ~ n B e p r a I O u ( e f i ~ f l  H H X e H e P H O M Y  B O ~ A ~ ~ C T B U I C .  

C n e n y e ~  T a K X e  I I O A s e p K H y T b ,  VTO B P a M K a X  I l p l i K f l a n H b l X  r e 0 n O r U -  
s e c K u x  wccneno~auufi n106ofi c n e q u @ ~ ~ w  onpenennercn pnn O n H O T H n -  
HMX 3anas, a UMeHHO: p a 3 p a 6 a ~ b l B a H ) ~ c ~  M e T O n b l  o n p o 6 0 ~ a ~ u n ,  pema- 
MTCR BOIIPOCb1, C B f l 3 a H H b l e  C IlJlOTHOCTbW M (POPMOR CeTW ~a6nrnneuwk. 
COBepUIeHCTBylOTCU M e T O n b l  a H a n H 3 a  H o 6 0 6 q e ~ u n  p e 3 y n b T a T O B  na6- 
nmne~ufi ,  u c c n e n y e T c n  B n u n H u e  i i H x e H e p u o r o  e o 3 n e k c ~ ~ u ~  H a  nep- 
BUYHble  PeOnOTUYeCKUe YCJIOBUII, BHHBJlffEOTCR p e 3 y n b T a T b l  3~01-0 B 0 3 -  
n e f i c ~ s u ~  w T. n. 

Y 



T W B H H X  npoueccoB, OxBaTblBaouux Bce ee HanpaaneHus. 
K ~ K  oTMesaeTca B COBpeMeHHOR nuTeparype no MeTononorHu uay- 

K H ,  CUHTe3 3~auuf i  npoTeKaeT B AByX @ o p ~ a x :  ~e~ononorusec~o f i  u 
~ e x n n c u u n n u ~ a p ~ o f i  [226]. 

Me~ononorusec~ufi  CUHTe3 O C y u e C T B n f l e T C R  H a  OCHOBe IlPOUUKHOBe- 

I U H n  B pa3UHe lrayKU 0606uamuux @ ~ H ~ ~ M ~ H T ~ ~ ~ H w x  Unefi, a TaKXP 
_Ha OCUOBe T a K H X  O C O ~ ~ H H O C T ~ ~ ~  C O B P ~ M ~ H H O ~ ~  H B Y K U .  K a K  TeHneHUUfl  K 

, y ~ ~ @ n ~ a u u u  ~ O H ~ ~ T U ~ ~ H O ~ O  annapaTa (nonene~ue yHusepcanbHwx no- 
H ~ T H ~ )  U HeKOTOPLlX ClleUHafibHhIX MeTOnOB UCCJleAOBaHUfl, a TaKXe 
Y C H n e U U e  MaTeMaTN3aUUU 3HaHUII. 

Mexcnuc~wnnu~apublfi C H H T e 3  CBI3aH C nepeHocm W H ~ $ O ~ M ~ U N H  U3 
onuofi o6nac~u H a y K H  B LIPYrYlo, C pa3BWTUeM ennuor0 MeTona ~ Y H K -  
UHOHaJlbHOrO aHaJlU3a IlPOUeCCOB pa3HblX K n a C C O B  A C Bbl5lBJleHUeM 
nunupyouefi pOJIH.Tofi HnU U H O ~  U a y K U  B HaYYHOM 3HaHUU. 

P0nb nUnHpyloLUefi H a y K U  B C O B ~ ~ M ~ H H O ~ ~  r e O n O r U U ,  OYeBUnHO, C 
nonnblM npasoM 1ipU06peTae~ TeKToHuKa.  IIpexne Bcero, no awpaxe-  
H U H )  IO. A. Kocblru~a  [128, C .  121, unnn pelueuun Muornx npaKTusec- 

g K U X  3ana'J HMeHHO T e K T O H U K a  IIPeACTaBnReT K B P K B C ,  CKeneT, K O O p n U -  
uaTuym C U C T e M Y ,  K K O T O P O ~ ~  ~ ~ W B ~ ~ ~ I B ~ I O T C I I  Bce naHHble o pacnpene- 
J I e H H H  M ~ C T O P O X ~ ~ H U ~ ~  nOJe3HblX H C K O l I a e M b l X  A KOTOpaR Il03BOilBeT 
npOrHO3UpOBaTb HOBble MeCTOpOXneHUn. nauuble TeKTOHUKU UCIIOJIb- 

ayloTcn B u ~ x e ~ e p u o f i  reonoruu npn npoeKTuposauuu ~oopyXeHufi, 
B c e f i c ~ o n o r ~ u  - nnn n p e ~ c ~ a a a u u n  s e ~ n e ~ p n c e u ~ f i  u T .  n., TeKTouuKa 
K a K  OTpaCnb ~ ~ O J ~ O ~ U ' J ~ C K O ~  H a y K U  CJyXHT CBn3yloUUM 3BeHOM 
npyrux reonorusecKux nucuunnuHB. M HaKoHeu, us I U H P O K O M  cMwcne 
CnOBa TeKTOHUKY MOXHO 6b180 651 Ua3BaTb M ~ T ~ T ~ O J I O ~ U ~ ~ ~ ,  IIOCKOJbKy 
oua u s y s a e ~  c ~ p y ~ r y p y  u ~ ~ K O H O M ~ ~ H O C T U  reonornsecKux nocTpoe- 
~ H f i , .  T ~ K ~ R  POnb TeKTOHUKU C B R 3 a H a ,  I I O M H M O  yKa3aHHOrO Bbllue ee 
MecTa cpenu reonorusecKux nay& e u e  u c T e M ,  sro uMenHo B p a M K a x  
TeKTOHUKU B HaCTOUUee BPeMIl  BeneTCIl U H T e H C U B H a n  pa3pa60T~a 
MeTononorusecKux OCHOB reonoruu, 06cymnalo~cu u HaMesamTcn nyru 
nocrpoeHwn reonorusecltofi Teopuu 1128, 218, 230, 235 u n p . ]  H ~ e u -  
HO TeKTOHHKa IlBUZaCb HCTOPHUKOM TeX @yUnahIet i~anb~b~~ Unefi, 
KoTopble ceronHn cocTasnnloT cTepxeub, o c ~ o a y  MerononorusecKoro 
cuw~e3a B reonornu U ,  B sacTuocTu, C U H T ~ ~ ~  npuKnaAHblx nanpasne- 
~ n f i  reonorusecKux uccnenoea~ufi. 

Cpenu Taxux  unefi B nepeylo osepenb cnenyeT uassarb c ~ p y ~ ~ y p -  
H O - C H C T ~ M H L ~ ~ ~  nonxon u uneo @op~anwsauuu reonorusecKnx noss- 
~ n f i .  M M ~ H H O  H a  ~ T O A  ocHoBe ua6nonam~cn, uanpHMep, npoueccbl 
~ H H @ U K ~ U U U  noufl~ufi .  T ~ K ,  nOHIITUIl reOJIOrUYeCKOr0 IlpOCTpaHCTBa, 
r e ~ n ~ r u s e ~ ~ ~ f i  rpauuubr, reonor~sec~oro Tena, sne~en~apwsauuu  reo- 
nOrUYeCKOr0 IlpOCTpaHCTBa B 0.4HOM H TOM Xe o6.be~e HCnOnb3yloTCn 
B u ~ x e ~ e p u o f i  u ~ e @ ~ e n p o ~ b l c n o s o f i  reonoruu; 06I4ey~0~pe6U~enb-  

HHM [33, 87, 90, 208 U np.] CTan TePMUH UCTPYKTYPaD 8 TOM I I O H H M B -  
H U H ,  K B K  OH HClIOJlb3YeTCR B pa60~ax [128, 235 U np.]. 

M o q u m  ( P ~ K T O P O M  uHTerpauuu 3uaunfi B npuKnanHblx Hanpasne- 
H W R X  reonornn cTanu M ~ T ~ M ~ T U ~ ~ U U R  reonoruu H MeTon Monenuposa- 
10 

. . . ~ ~  , 

113, 128, 153, 184, 208, 215, 216, 2i8, 235, 245, 262, 271 u np.]. X a -  
pa~TepH0, YTO MaTeMaTHsecKue MeTonbl u MaTeMaTusecKoe Monenwpo- 
B a H U e  B pa3ublx npuKnanHblx reonorusecKux nucuunnuHax npuMeun- 
mrcn nnn .pemeHun onuwx u Tex x e  sanas: onucauun ueonnoponuocTu 
~eOnOruYeCKuX Ten, OUeHKU nOCTOBepHOCTU pe3ynbTaTOB ~ a 6 n o n e ~ ~ f i  
s H X  O ~ P ~ ~ O T K W ,  onpenenenus ueo6xonu~oro u nocTaTosHoro sucna 
~ a 6 n m n e ~ u f i ,  p a 3 r p a u ~ s e ~ u n  reonorusecKux Ten, uayseHun csnsefi 
MeXny Hx c e o f i c ~ ~ a ~ u ,  O n U C a H U R  nnHKaTUBHblX H nU3bMHKTUBHHX 

nuCJI0~au~fi U ,Up. 370 n03BOJIleT UCIlOJlb3OBaTb fiOCTUXeHUII, H a O P H -  
M e p ,  u u x e ~ e p ~ o f i  reonoruu npH pelueuuu sanas u3yseuun H ~ @ T I I H H X  
unu pynublx ~ e c ~ o p o x n e ~ u f i ,  o seM csuneTenbcTeyaT Muorosucneu- 
H M e  B3aUMHHe C C H n K U  aBTOPOB U C C J I ~ ~ ~ O B ~ H H ~ ~ ,  p a 6 0 ~ a ~ ~ n x  B pas- 
H U X  06nac~ux npu~nanuofi reonoruu. 

T ~ K H M  06pa30M, MOXHO CAenaTb B b l B O n  0 CYUeCTBOBaHUH C U ~ L H O R  
H H T ~ ~ ~ ~ T N B H O ~  TeHneHUHH B T0fi O ~ ~ ~ C T U  T e O J I O T N Y e C K U X  3~aIiUfi. KO- 
T o p a f f  C B f l 3 a H a  C uUXe~epU0fi neFlTeJrbHOCTbl0. B CBOUX MeTOnOnOrH- 
sec~oii ,  ~ e ~ o n u s e c ~ o f i  u ~ e o p e ~ u s e c ~ o f i  sacTnx paanweahre Hanpasne- 
H U n  npH~na~H0fi  reonoruu CTaUOBnTCn BCe 6onee 6 n u a ~ n ~ u .  U 
ycrofisu~bll xapawep  s~oro  c6numeaun uywnaeTca B 06anc~euuu. 

I Ipenc~asnne~cn,   TO npuqwaa yc~otisueofi TeHneuuwu K HuTerpa- 
uuw npuKnanHoro reonorusecKoro s ~ a ~ u n  COCTOUT B cnenyoueM. Ec- 

OTBJlesbCn OT cnelrPi@U~~ neRTenbH0CTH reOJOra-IlpUKnanHHKa, 
csn3auuoA co cneuu@uxofi uumeHepHoro B O ~ ~ ~ ~ ~ C T U H R  H a  reonorusec- 
K U e  CUCTeMbl, TO B 3 ~ 0 f i  neSITeJIbHOCTU MOXHO BblneJlHTb OCHOBHOe flp 
po, c@op~ynsposarb n p o 6 n e ~ y ,  OT pelueHun ~ o ~ o p o i r  ~ ~ B H C U T  ycnex 
UUXeIiep~~f i  neRTenbHOCTU, - 3TO BblRBneHUe CTPYKTYPW TeOJIOTUWC- 

~ 0 f i  CUCTeMbl ,  I I B A I I K ) U ~ ~ ~ C R  O ~ ' ~ B K T O M  HHXeHePHOrO B O B P ~ ~ ~ C T B H R .  ~ P W  
pelueuuu y~a3auuofi npo6ne~bl reonor-npu~nanuu~ peluaeT pnn 3a- 

nas, o61unfi xapartrep, Haywoe conepxaHue K O T O P ~ I X  He SBBNCAT OT 
Y3KOr0 npo@unn reonora: onucaHue reonornsecKnx Ten, usyseuwe ux 
HeonuoponuocTu, ~op@onoruu, ycnoeuii s a n e r a ~ n n ,  s a a e ~ ~ o r o  pac- 
nOJIOXeHHfl B n p O C T p a H C T B e ,  C03AaHUe O ~ T H M ~ ~ ~ H O ~ ~  CUCTeMW ua6nm- 
n e U U f i ,  IIOHCK ~ @ @ ~ K T U B H M X  MeTOnOB 060614euun U 0 ~ 0 6 p a w e u ~ n  
uw@op~auuu u T .  n. 

Me~onbl H cpencna,  ucnonbsye~ble nnn pelneuun y ~ a 3 a ~ ~ w x  reo- 
norusecKux 3anas (npoxon~a ropHblx B ~ I ~ ~ ~ O T O K ,  onpo6o~auue,  Mone- 
n U p O B a H U e  H T .  n.),  B c ~ o e f i  ~ ~ H H u H ~ u ~ ~ ~ H o ~ ~  OCHOBe TaKXe He 3aBH- 

cnr or x a p a K T e p a  peluaeublx uunc!rcpHblx s a l a q .  
C.lelo~a~enblro. ~ a 3 ~ h l e  uauDaeneuuR nDti~.la3110fi reonornu uue- . . ~ - .  ~ -~~ . . .  ..... 

IQT 06uym uenb- nb3~auue re~nornrecxux'cucTeM, cxonHmx c TOYKH 
3peuwn cBoero nonoxeHus H a  uepapxu'Jec~ofi necTHuqe C T P Y K T Y P H O ~  
oprauu3auu~ B e u e c T B a  u pa3nusam14uxcn nHmb no unorpe6urenb- 

~ o f i  C T O H M O C T U B  nnn O ~ U ~ C T B ~ .  T .  e. no T O M Y ,  KaKoe uMeHuo n3 
C B O ~ ~ C T B  T0fi UJIU A H O ~  CUCTeMbl UCIlOnb3yeTCR O ~ I U ~ C T B O M  nJ lR  nOCTW- 
XeHUR CBOUX uenefi U n U  YnOBneTBOpeHUn no~pe6uoc~eh .  - 

~.. 
u e e  TY sacTb reonorusec~oco n p o c ~ p a ~ c ~ ~ a ,  KoTopoe nOnsepraercs 

IJ 



I 
unxenepuoMy sosnefic~sum. kix npenMeT cocraBnnmr Monenu C T ~ ~ K -  
~ y p w  nan~oi i  sacTu reonornsecKoro npocTpancTsa, ssysaeMoro Ha on- 
penenemblx y p o s e ~ x  C T ~ ~ K T ~ ~ H O B  o p r a u ~ s a u ~ ~  BeqecTsa.  Cnenosa- 
TenbHo, rnasuok uenbm npultnanublx reonornsecKux nccnenosa~uk 
RBAReTCR BblRBneHHe CTPYKTYPM O ~ J I B C T U  B ~ ~ U M O ~ ~ ~ C T B U R  reonoru- 
W C K O ~  u ~ e x ~ o n o r u r e c ~ o k  ( ~ e x ~ u s e c ~ o R )  cucTeM. Cneun@u~a  3 ~ 0 k  
CTPYKTYPbl O ~ Y C ~ O B ~ U B ~ ~ T C R  T e M ,  9TO OHa npencTaBnrreT C O ~ O R  npo- 
~ Y K T  HanoxeHurr H O B ~ I X  C B R ~ ~ B  u O T H O U ~ ~ H U B ,  nopoxnaeMblx unxe-  
U ~ P H O ~  neRTenbHOCTbI0 U ee U e n R M U ,  H a  CBR3U A OTHOUleHUII IIepBCis- 
HOB, n s ~ a s a n b ~ o k  reonorusec~ok CTPYKTYPH.  

Uenecoo6pas~o BblnennTb HeKoTopble 6 n o ~ n  sanas, peuraeMux B 

paMKax  npnKnanHblx reonorusecKux uccnenosa~uii. K a x n ~ k  u3 T a -  
K H X  ~ ~ O K O B  6 y n e ~  npenCTaBJlRTb co608 COBOKynHOCTb KOHKpeTHblX 
Y S K W X  sanas, c n e u u @ u ~ a  pelue~uti KOTOPMX,  B O ~ M O X H O ,  SBBUCNT OT 
cneuu@u~u reonorusecKux CucTeM, nonBepraloquxcrr uHxeHepuoMy 
B O ~ ~ ~ ~ ~ C T B I ~ H ,  ( u a n p u ~ e p ,  ~ e @ ~ u ~ o e  unu pynuoe ~ e c ~ o p o x n e ~ u e ) ,  u 
OT C ~ ~ ~ U @ U K A  HHXeHePHOrO B O ~ ~ ~ ~ ~ C T B A R  ( ~ a n p ~ ~ e p ,  ~ 0 6 ~ s a  nones- 
nor0 ncKonaeMoro unu C T ~ O A T ~ ~ ~ C T B O ) .  BOSMOXHO Bblnenenue cne- 
AyloWUX 6 ~ 0 ~ 0 ~  3aAas: 

1. Onpenene~ue rpanuu o6nac~u ssau~oneiic~surr reonorusec~oir 
H T ~ X H U Y ~ C K O ~  C U C T e M .  T ~ K ,  npH peUIeHHU 3anas pa3pa60TKU H ~ @ T R -  

H b l X  U ra30BbIX M ~ C T O P O X ~ ~ H U ~  BaXHOe 3Ha4eHNe HMeeT CBII3aHHOCTb 
sanexu c ~ ~ K O H T ~ ~ H O R  06nac~bm, pas~epbl y n p y r o ~ o n o ~ a n o p ~ o k  cu- 
CTeMbl U T .  ll. npu  H3bICKaTenbCKUX p a 6 o ~ a x  UyCTaHOBZeHUe rpaHUub1 

o6nac~u (ceepbl) B O ~ ~ ~ ~ C T B U ~  COOPYXeHUR Ha rOPHble IlOPOnbl T p e -  
6 y e ~ c R  nnrr snpenenenurr TeppuTopuu, B npenenax KOTOPOR cocpeno- 
T09PiBaH)T NHXeHePHO-reOnOrUqeCKylo pa3BenKy, U my6uab1, OXBaTbI- 
s a e ~ o 8  uccnenOBaHunMu> [33, c. 151. rpa~uub l  o6nac~u ssan~oneii- 
C T B U S  ~ ~ O J I O ~ A Y ~ C K O ~  H T ~ X H U ~ ~ C K O ~  CUCTeM YCTaHaBJIPiBaDTCR U I I p H  
JIOnrOTOBKe K pa3pa60TKe M ~ C T O ~ O X ~ ~ H U ~  PynHbIX, YrOJbHblX U npy- 
rux noneseblx ucKonaeMblx [169, 1941. 

2. noc~poeuue nonnoonpeneneunoro reonorusecKoro npocTpancT- 
sa B npenenax oGnacru s s a w ~ o n e f i c ~ ~ n f l  ~ ~ o J I o ~ u ~ ~ c K o ~  A TexHHsec- 
~oir CucTeM. B   TOT 6 n 0 ~  B nepBym ovepenb sxonm Bce sanasu, pe- 
UaeMble B paMKax  c ~ p a ~ u r p a @ u n  minimum [235]. K p o ~ e  Toro, peura- 
~ T C R  sanasw, c e n s a ~ ~ b l e  c u s y s e u n e ~  nnuKaTusnblx, ~ U ~ % K I H K T ~ B H ~ ~ X  
U UH'beKTUBHblX A U C J I O K ~ U U ~ ,  a TaKXe HeCJIOHCTblX CTPYKTYP. 

3. Pacsneueuue ecTecTseHHblx reonorusecKux Ten H a  ycnoeebIe c 
YYeTOM Tpe60Ba~Fi8 U B O ~ M O X H O C T ~ ~ ~  T e X H H K U ,  TeXHOJIOrHU N 3KOHO- 
M U K U .  O ~ H O ~  U3 B ~ X H ~ ~ ~ U I U X  K O H K P e T H b I X  sana'l, BXOnRuIUX B 3TOT 

6 n 0 ~ ,  IIBnfleTCff  YCTaHOBneHUe K O H ~ W U U ~ ~  U nPYrUX rpaHH'4HblX 3HaYe- 

H U B  CBOACTB eCTeCTBeHHUX reOJIOTki'teCKnX Ten. 

I 
4.  Cosnanwe ~naccw@uxauuk 06nac~eii B ~ ~ H M o ~ ~ ~ ~ c T B u R  reonoru- 

Y ~ C K O ~ ~  A T ~ X H W Y ~ C K O ~ ~  CUCTeM no THnaM U X  CTPYKTYP [114].  
5. llpo~enenne TepMuuonorusecKux uccnenosa~ufi c uenbm cosna- 

HWR enWHOrO TOYHOT0 R3blKa. XapaKTepU3YIOUlerOCR UCIlOJlb30BaHUeM 
Y H W @ H Q U P O B ~ H H ~ ~ X  TePMUHOB,  IIOMaIOUUXCII CTaHnaPTH3aIIUU. 

Me~onbl pelueHun npultnaneblx reonorusecKHx sanas, K a K  u 8006- 

1 . q e  MeTonu nm6oA nayrcu, nonpasnennmTcR H a  sMnupusecKHe w Tea- 

peTusecKue [64, 2351. Mx aeanns npencTaBnneTcn on i in~  us saxnefi- 
U I N ~  3 ~ a n 0 ~  ~ O ~ W K O - ~ e ~ o ~ o n o r ~ q e c ~ o r o  aeannsa npn~nanaoir reono- 
rnn. 

3 ~ n u p u s e c ~ u e  MeTonbl peanusyloTcn c noMoqbm MaTepUanbHblx 

cpeACTB n03HaHUII, T a K W X  K a K  rOpHble BMpa60TKH ( B K J ~ I O ~ ~ R  CKBBXH- 
H M )  A n p u 6 o p ~ ,  ucnonbsye~b~e nns ~ a 6 n l o n e ~ u k  H u s ~ e p e ~ n f i  B rop- 
H U X  B H P ~ ~ O T K ~ X  H B JIa60paT0puti, a T a K x e  3KcnepuMeuTanbHble 
YCTBHOBKU. 

Me~onbI ~a6nmneuurr C nOMol4blo I'OPHMX BbIpa60~0~ U r p a K ) T  Ha- 
CTOnbKO BaXHYlo POnb, sT0 O H u  06ocoGunucb B CaMOCTORTenbHyH, 
otjnac~b I ~ ~ ~ K T H Y ~ C K O ~  jleflTeJIbHOCTH reOnOrOB, nOnysnBUIy10 Ha3Ba- 

tine passenKw (passen~a  ~ e c ~ o p o x i c ~ e ~ u k  noneseblx ucKonaeMbIx nnu 
u ~ x e ~ e p ~ o - r e o n o r ~ s e c ~ a a  passenpa).  Ponb 3TUX MeTonoB B nocTnxe- 
H U H  K O H ~ ~ H O ~  uenn n p u ~ n a n ~ o k  reonornu T a K O B a ,  Y T O  HeKoTopble uc- 
CneAOBaTeJIH [ I  131 paCCMaTpHBalOT H X  K a K  CaMOCTOflTeJlbHYH) BeTBb 
reonornsec~o~ uaysw. O n u a ~ o  3 ~ a  T O s K a  ~ P ~ H U R  He rrBnReTcfi Gec- 

r cnopaok. Eonee Toro, K a K  oTMesaeT A. M .  Mapronnu [153], B cnop- 
H O M  Bonpoce o T O M ,  OTHOCHTCR nu reonoropas~enos~oe npOH3BOACTBO 
K c@epe MaTepuanbHoro n p o ~ s ~ o n c ~ e a ,  uceiisac y x e  Bce CKnoHsmTcR 
K nOnOXUTeJlbHOMY OTBeTY". 

BMecTe c T e M ,  TaM x e  coseprueuuo cnpasennueo nonsepKusaeTcR, 
 TO areonoropa3~enos~arr nenTenbHocTb He OTHOCHTCU K sncny Tunus- 
n ~ x  ~ P O U ~ B O A C T B ~ H H M X  o~pacnek  MaTepuanbHoro npons~onc~sa .   TO 
CBfl3aHO C T e M ,  4T0, BO-NepBblX, UeJlbH) @ Y H K U U O H U P O B ~ H U I I  reOnOr0- 
paseenosnoii oTpacnu rrsnneTcR He HenocpencTsenuoe npous~onc~so  
TeX H J I H  HHblX BeUeCTBeHHbIX IIpenMeTOB,  a BblRBneHHe I( pa3BenKa 
Mnnepanbnoro cblpbrr K a K  noTenqnanbuoro npenMeTa Tpyna ropeono- 
6bl~amqefi  npoMblmneHHocTu ... B o - B T O P ~ I X ,  r e o n o r f l p a s ~ e ~ o s ~ ~ e  pa6o- 
Tbl BO B C e X  3BeHbRX UMeloT He '4ACTO ~ P O U ~ B O ~ C T B ~ H H ~ ~ ~ ,  a C K O p e e  
H ~ ~ Y H o - ~ ~ O ~ ~ B O A C T B ~ H H ~ ~ R  X a p a K T e p ,  KOrna npOU3BOnCTBeHHbIe  np0- 
UeCCbl 6 y p e ~ u s  CKBaXUH, npOXOnKU TOPHblX Bblpa60~0~,  O I I ~ O ~ O B ~ H U I I  
ropnblx nopon, reo@ususec~ux ~ a 6 n m n e ~ u k  u T .  n. BblnOJIHRmTCs 
nns cGopa csene~uii  o sanacax MwHepanbHoro ch~pbrr, IIOBblILIeHHR 
TOYHOCTU npenc~asne~uii  o c sokc~sax ,  KonusecTse n KasecTse passe- 
naHHbIx sanacoe, yTosHeHurr p e s y n b ~ a ~ o s  reonoro-npo~blurne~u~x 
uccnenoeanuii~ [153, c. 12, 131. 

Passnsax u y m y 6 n n ~  3 ~ y  M M C ~ ~ ,  cnenyeT npexne Bcero c ~ a s a ~ b ,  
 TO pa3~enosnble pa6o~bl ~ o 0 6 q e  ( ~ ~ n m s a r r  uuxeuep~o-reonornqec- 
KYD pa3BenKy) UMeloT sKcnepu~e~~anbnblA  xapamep,  ~anpaene~nblk  
H a  nonysenue n ~ @ o p ~ a s n u  o reonornsecKux o ~ % ~ K T ~ x ,  npencTasnnm- 
uux  n p a ~ r u s e c ~ n A  umepec B TOM unn nHoM OTHoureHun. kix cnequ- 
@ B Y H O C T ~  CocTonT B ~ ~ O U ~ B O ~ C T B ~ U H O M  xapaKTepe  3KcnepuMeHTanb- 
H b l X  C p e n C T B  K M ~ c U I T ~ ~ O B .  C ~ ~ A C T B ~ M ~  npOBe&eHuR 3KCnepUMeUTa B 
n a H H O M  CXysae RBJlRloTCR rOpHble ~blpa60~KH, Y C T a H O B K W  H np~6opbl 

nnn ocyqecTsneHun o n p o 6 0 s a ~ u ~  c a w x  p a ~ ~ b l x  BnnoB H B caMblx 
P ~ ~ H M X  0 6 5 e ~ a x .  B npoBeneHun 3 ~ 0 r o  3KCnepUMeHTa YqaCTBYmT He 

i OTnenbHble nnua unn Haysme KonneKTnssl, a n p o u s ~ o n c ~ ~ e u ~ ~ e  op- 
raHHsawnn unn naysno-npows~onc~sen~ble 0 6 n e n u ~ e ~ ~ ~ .  O ~ H ~ K O  
C Y I I I ~ O C T ~  Bonpoca OT s~oro  ne MenseTca. 



nayrnofi O T p a C n b I O ,  BOSHHKJIO B & ~ ~ C T B H ~  3 a n Y T a H H O C T H  I I p e A C T a B n e -  
HHB o n p n s n H a x  w C n e n c T B H n x  B O P ~ ~ H H ~ ~ U H H ,  n p o B e n e H n H  u w n T e p -  
nperaunn p e 3 y n b T a T o s  p a s ~ e n o s ~ b ~ x  p a 6 o ~ .  

A. 6. K a X n a ~  nHIUeT:  <OCHOBH~IM MeTOnOM p a 3 B e n K H  f l B J H e T C R  
M o n e n n p o s a H u e  ~ e c ~ o p o x n e ~ n k  u s a x ~ e r l m n x  C B O ~ C T B  nones~blx nc- 
K O n a e M b l X  ... T e o p e ~ H s e ~ ~ u e  OCHOBbl p a 3 B e A K H  C O A e P X a T  CHCTeMY linefi 
H nonoxesnB, o T p a x a m i u n x  O ~ I . ~ K T H B H H ~  ~ ~ K O H ~ J  r e o n o r n s e c K o r o  
P a s B n T H f l  3 e ~ H 0 k  KOPH H n p o u e c c o B  p y n o o 6 p a 3 0 ~ a ~ u f l ,  a T a K x e  s a ~ o -  
HOMePHOCTW IlPOCTpaHCTBeHHOI 'O p a 3 M e I U e H H f l  I IOfle3HOrO H C K O n a e M O r O  

' I  B ~ e n p a x .  Me~ononorusec~ue O C H O B ~ ~  passenee e ~ n m s a m r  B c e 6 f l  

COBOKYnHOCTb I I P H e M O B  H C C n e n O B a H H R ,  0606qamqwx n p a K T A K y  re0- 
nOrOpa3Be .4OYHblX p a 6 0 ~  C Y s e T O M  T p e 6 0 B a ~ n f i  IIpOMbIUIJleHHOCTH K 
M H H e p a J I b H O M y  CbIpbIO B H e A P B X >  [-I 13, CTP.  61. 

I ,  C O B ~ ~ M ~ H H ~ ~ M  3 H a H u n M  0 H e n p a x  Mbl  0 6 f l 3 a ~ b 1  T e O P e T H W C K H M  
ycnexaiv paseen~n K a K  H a y K u ,  n p w ~ e ~ n ~ l u l e h  M e T o n  M o n e n t i p o s a H n n ,  

r pa3pa6o~asmeir C H C T ~ M ~  nnefi H nonome~nii, o ~ p a x a m u n x  O ~ T , ~ K T U B -  
H u e  r e o n o r H s e c K n e  ~ ~ K O H ~ I ,  H c o s ~ a ~ ~ u e j i  C n e q u a n b H y m  C o B o K y n H o c T b  

I 
I IIpZieMOB H C C ~ ~ J I O B ~ ~ H U ~ ~ .  Mexny T e M  B C ~  O ~ C T O H T  K a K  pa3 H ~ O ~ O ~ O T .  

1~ He H a U I H  3 H a H H f l  PaCIUHpRlOTCf l  Fi y r n y 6 n n m ~ c f l  C p a 3 B H T H e M  pa3~en-  
'r KW K a K  HBYKU, a p a 3 B e n K a  K a K  MeT0.4 3 K C n e p H M e H T a  B I IpOMblUIJIeH-  
! 

I 
HOM M ~ C U I T ~ ~ ~  COBePUIeHCTBYeTCfl  B C B I 3 H  CO BCe  6onee m y 6 0 ~ u ~  
n 0 3 H a H H e M  C B O ~ ~ C T B  U CTpOeHHX reOJlOI'H4eCKUX CHCTeM. ymy6ne~ne 
H a l u H X  3 H a H H a  06 O C O ~ ~ H H O C T ~ ~ X  p a 3 J l U q H h I X  reOJ IOrU4eCKUX CHCTeM 
n o s ~ o n f l e ~  c o s n a ~ b  H o m e  n p u 6 o p b 1  u npyrne c p e n c T s a  o n p o 6 o ~ a ~ w r t ,  
O C y U l e C T B n R T b  0 ~ 0 3 H a H H b I f i  ~ b l 6 0 p  CHCTeM T O W K  u a 6 n m n e H n k  H B b I 6 n -  
p a T b  M e T o n b l  0 6 p a 6 0 ~ ~ u  we@op~aunu,  noc~ynamueii B p e 3 y n f i ~ a ~ e  
I l p O B e ~ e H H a  p a 3 B e n K H ,  COOTBeTCTByWIUHe K O n K s e C T B y  K K a s e C T B y  

i W H @ O ~ M ~ U H U .  

I H. n. ~ Y C A ~ H K O  I l O A q e P K B B a e T ,  9 T O  UTOJIbKO H a A B ' I H e  COOTHOUIe- 
HUB, CBfl3blBaIOIUHX UCKOMbIe TeXHHKO-3KOHOMHqeCKHe X a p a K T e p H C T H K H  
HCnb lTyeMOTO 0 6 ' b e ~ ~ a  C ero I I a p a M e T p a M H ,  n 0 3 B O n n e T  I I O J l y q H T b  o6oc- 
H O B a H H b l e  C y X n e H H 5 I  0 I l e p e s H e  H ~ O ~ X O A H M ~ ~ X  H C I l b l T a T e n b H b l X  M e P o -  
I ~ ~ H x T H ~ ~  H HX pa l ( c loHanbHol?  nOCJIeAOBaTenbHOCTSi ,  COBOKynHOCTH pe- 
r n c T p w p y e M b l x  B e n u s u m ,  o ~ p e 6 0 ~ a H H l r x  K TO'~HOCTH u 3 ~ e p e ~ w B  w sa -  ~ ~ 
c T o T e  p e r u c T p a q u u  u T. a. 3 ~ n  me COOTHOlueHXn cnymar nnn onpene- 
JIeHWIl OUeHOK UCKOMbIX X a p a K T e p W C T U K ,  YP.OBJleTBOPRH)IIII(X COOTBeTCT. 
B Y W U H M  CTaTHCTUWCKUM T P ~ ~ O B ~ H N I I M  ( H ~ C M ~ U ~ H H O C T ~ ,  MHHUMYM 
n u c n e p c H n  n np.). [37, c ~ p .  61. 

A p y r u ~ n  c n o B a M a ,  m e n  n p e n c r a a n e H w e  o C B O ~ ~ C T B ~ X  < u c n w T y e -  
M O r O  0 6 ' b e ~ T a .  U 3 H a R  3aBWCHMOCTb TeXHHKO-3KOHOMHWCKHX X a p a K -  
TePUCTHK 0 6 ' b e ~ T a  OT er0 C B O ~ C T B ,  M O X H O  ~ @ @ ~ K T W B H O  O P T a H H 3 0 B a T b  
c6op H H @ O P M ~ U U H  0 I I O A O ~ H H X  0 6 ' b e K T a X .  A H ~ ~ O ~ U ~ H Y K )  M b l C n b  Bb l -  

I C K a 3 b l B a e T  H A. M. M a p r 0 n ~ H :  aMe~onbl OlleHKH M ~ c T O P O X A ~ H ~ ~ ,  

' , nposonn~ok ~a TO$ unw HHOB c ~ a n u n  passen~n, p a s n n q a m ~ c n  B n p m -  
Urine J I H l u b  C T e n e H b D  C O s e T a H H f l  a n p l i o p H 0 f i  W H @ O P M ~ U W H ,  H 3 B n e K a e -  

t MOB 113 o n m a  pasaen~s  H p a 3 p a 6 0 ~ ~ n  a ~ a n o r n s ~ b l x  ~ e c ~ o p o x n e ~ n i i ,  
c anoc~epnop~ok ~n@op~aune f i ,  nonysae~ok npw passen~e oqesa- 
B a e M o r o  o~%€!KT~:, [158, c ~ p .  281. 
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p a 3 B e n ~ ~ )  K a K  c o s o K y n n o c T b  p a 6 o ~  H pasnus~oro  snna n c c n e n o n d -  
HHfi, n p o B O f i H M U X  B npenenax o6nac~n  ~ s a w ~ o n e k c ~ ~ n f l  reonornqec- 
KOa I( T ~ X H W ' ~ ~ C K O ~ ~  CUCTeM (E TOM q H C n e  H npn 3 K C n J I y a T a U H H  MeCTO- 

TOBOB n p n K n a A H b l x  r e o n o r u s e c K H x  nccneno~anuk. 
Teope~nsec~ne  M e T o n b l  n p n K n a n H b I x  uccnenoea~nB H a n p a a n e H b l  H a  

B u n s n e H u e  H u3yse~we npwswn, csnsefi, ~ a s n c w ~ o c ~ e B ,  s 3 a n ~ o n e k c ~ -  
en8 B 0 6 n a C T H  B O ~ ~ ~ ~ ~ ~ C T B W I I  T ~ X H W ~ ~ C K O ~ ~  CHCTeMbI H a  reOJIOI'HVeCKyIO, 
&I o ~ a 3 b l ~ a m q n x  onpenennmruee enwnane H a  p e s y n b T a m  3~01-o 803- 

~ ~ ~ C T B U R .  K s H C n y  T e O p e T H q e C K H X  MeTOnOB OTHOCflTCR T a K U e ,  K a K  
a ~ a n u 3 ,  c n H T e 3 ,  asanornn, M o n e n n p o a a n n e  H T. n. Teope~nsec~ne  
M e T O n b l  p e a n H 3 y l O T C F i  C n O M O U b l o  T a K H X  C p e n C T B ,  K ~ K  nOHRTHR, T e p -  
MHHbl, 3 H a K H  M CHMBOBH, 0 6 0 3 ~ a 9 a I O I I l ~ e  3 T H  IIOHIITHR; 3 a K O H b l ,  n p H H -  

qnnu H T. n. 
B K a q e C T B e  TeOpeTUqeCKWX M e T O n O B  H C p e n C T B  I I p k i ~ J I a n H o f i  r eOJ10-  

run B n e p B y m  osepenb B b l c T y n a m T  T e o p e T n q e c K u e  n O n O x e H H R  r e O n o r H -  
'4eCKBX H T e X H H W C K H X  HBYK, TBKUX, K I K  TeKTOHHKa,  C T P ~ T I I ~ P ~ @ W I I ,  
ne~porpa@nn, reoxnuus, reo@nsn~a,  n o n 3 e ~ ~ a f l  r w n p o M e x a H H K a  H 
npyrne, a T a K m e  o T p a c n e s a n  ~ K O H O M ~ K ~ ,  no3~onsmune y c T a H a B n n -  
B a T b  C B O B C T B ~  3 n e M e H T O B  H 3 y q a e M b l X  CUCTeM, O n p e A e J I R T b  UX r p a H H -  
4 b I ,  CBIISH, OTHOUIeHUIl U P e U I a T b  I I P Y r H e  3 a A a s H  HCCJIeAOBaTenbCKOrO 
n n p a K T u s e c K o r o  xapamepa 

Teope~nsec~ne M e T O n b I  B P e O n O r H H  B o o 6 u e  P a 3 B U T b l  H e n O C T a T 0 9 -  
HO. ~ O ~ T O M Y  OCHOBHblM MeTOnOM 0 6 0 6 r u e ~ ~ n  3 M I I B P A 4 e C K O r O  M a T e -  

P H a J I a  f lBnReTCR M e T O n  M O n e J I U p O B a H H R ,  IIpM p e a J I H 3 a U H k l  KOTOPOTO 
B c e  6 o n f i w e e  3 H a s e H n e  n p n 0 6 p e T a e T  M a T e M a T n s e c K o e  M o n e n u p o s a H u e .  

M ~ T ~ M ~ T W K ~  A a e T  C p e n C T B a  ~ @ @ ~ K T X B H O  C l i C T e M a T n 3 n p O B a T b  3 M n H p n -  
q e C K W e  n a H H b I e ,  BblRBnFITb H O n H C b l B a T b  3aBHCHMOCTH M e X n y  HHMH. 
Me~onbl M a T e M a T H K H  B b l C T y n a l O T  K a K  CpeACTBO J I o ~ ~ ¶ ~ c K o $  C H c T e M a -  
T n s a u n n  ( P ~ K T W ~ ~ C K O ~ O  M a T e p n a n a ,  c p e n c T B o  uneannsaqnn p e s y n f i ~ a -  

T o e  na6nmne~nk, @op~ynupoea~un  runores H IIOCTpOeHHR ~onenefi. 
ORHUM H 3  ~ a H 6 0 n e e  n a B H 0  n p H M e H R e M b I X  B reonornw R B n n e T c s  

r e o ~ e ~ p w q e c ~ ~ k  M e T O n ,  ~ o ~ o p b l k  n c c n e n o B a T e n n M n  p a c c M a T p n B a e r c f l  
K a K  C a M O C T O f l T e n b H a R  H a Y Y H a R  n H C U H n n k i H a ,  I I O n y q H B l u a f l  H a 3 B a H w e  
ropnok r e o M e T p e n  wnn r e o M e T p n n  H e n p  [215, 2451. n p u  p e l u e H w n  
sanas reonorun n o n x m  H ~ ~ T U  n p u M e H e H n e  n T a K u e  r e o M e T p u n ,  K a K  
n p o e K T ~ B H a n ,  nw@@epe~uuanb~a~ ,  T o n o n o r u s e c K a r r  H np. [218]. 

1 LUnposafiluee n p w ~ e ~ e ~ u e  B peluennn npnluransbrx sanav ~ a l u n n  ! B~POIITHOCTHO-CT~TWCTW'I~CKW~ M e T O n H .  ~ ~ M ~ H H O  C n p O H n K H O B e H H e M  
3TUX M e T O n O B  B r e 0 n O r H W C K H e  H C C n e A O B a H H S  [33, 87, 90, 91, 95, 113, I 208. 216 . np.1 C T a n O  O q e B n l H H M  e m i n C T B o  06'be~ra n n p e f i M e T a ,  ue- 
nefi H sanas, M e T o n o B  H cpencm p a s r n v s ~ x  H a n p a s n e H n i i  n p n r t n a n -  

~ ~ O J I ~ I T f H .  ~ ~ M ~ H H O  3 T H  MeTOAbl  n O K a  C O C T a B n n m T  T e O P e T n q e C K Y l O  

O c H o B Y  P a a B e n K u  K a K  Pa3HOBHAHOCTH s ~ c n e p u ~ e ~ ~ a ,  n p o B o n u M o r o  e 
npoMbl I I I J I eHHblX ~ a c m ~ a 6 a x  

Cpenn T e o p e T n s e c K w x  c p e n c T B  n p n ~ n a n ~ o k  reonornu oco6o cneny- 
e T  OCTaHOBnTbCII  H a  n p n H u n n e  CHMMeTpHW [262]. B H a m e  B p e M n  Hn.  
X e H e P n a R  A e U T e n b H O C T b  nwneli, c s n 3 a ~ ~ a 1 1  c B o 3 ~ e k n e n e u  H a  re-- 
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rsfqet~sfe CUCTeMbr, B 3 ~ a s u ~ e n b ~ o i i  CTeneHu npoTeKaeT B paMKax TaK ~a3bl~aeMOro n o n c ~ o 8 o - p a 3 ~ e n o s ~ 0 r 0  npouecca uJtu ~ P O U ~ C C ~  

ocanosuoir o 6 o n o s ~ u  3 e ~ n u ,  B nonmanuu aKan. IO. A. Kocblruua, r e o n o r o p a 3 ~ e n ~ s ~ ; ~ x  pa6o.r. Ha ceronnn  TOT npouecc paccMaTpuBa- 
T. e. B npenenax s ~ e m ~ e i r  o 6 0 n o r ~ u  ~ ~ M H O ~ O  mapa, B crpymype KO- eTcR K ~ K  <<enuubru no ceoehfy xapaKTepy,, pasnenrtmquiica Ha noc- 
TOPOR ano TeM unu U H H M  n p u 3 ~ a ~ a ~  MOXHO p a c n 0 3 ~ a ~ b  C ~ O U ,  panee n e n o ~ a ~ e n b ~ b ~ e  c ~ a n ~ i w ,  pa3nnsamquecn no sunaM pa60T u a x  ne- 
c @ o p ~ u p o ~ a ~ m u e c n  ~a n o s e p x ~ o c ~ u  3 e ~ n n .  O c a ~ o q ~ a n  o 6 o n o s ~ ~  B T ~ ~ ~ H O C T H  [167, 169, 184, 194 u ~ p . 1 .  
IIPHHflTOM 3necb CMblcne COCTOWT n3 nopon p a 3 n u r ~ o r o  nponcxoxne- Mexny TeM noucKosble u pa3eenosab1e pa60Tbl uMemT pnn secbMa 
IfHR, T. e. OCaAOsHblX, U3BePXeHHbIX A M ~ ' T ~ M O P @ W ~ ~ C K U X Y  C. (341. cyuecTseHblx pa3nusnR. O ~ X ~ K T ~ M H  noncKoBblx pa6o.r cnyxaT reono- 

C U M M ~ T P R R  C J I O U C T O ~  CTPYKTYPbl 0~a i l0q~of i  060n0qKH HBJIReTCR rEqeCKUe CWCTeMbl, 3JleMeHTaMW CTPYKTYPbI KOTOpbIX RBJIIIIOTCfl re0- 
MomHblM @ ~ K T O P O M  yCnemHOrO pemeHHn orpoMHoro qucna KaK Hays- e c ~ u e  ~ e n a  n o p n n ~ a  (no 10. A. K o c ~ ~ ~ ~ H Y )  ~e H H X ~  ~ R T O ~ O  (CM. 
HKX, TaK H IIPaKTFiqeCKUX 3aAa9. CJIOXH~II CTPYKTYPa O ~ ~ ~ C T W  B3a- maBy 11). O~nenbHble 3neMeHTbl 3TWX CNCTeM BMCOKOrO YPOBHII Cay- 
U M O ~ ~ ~ C T B W I ~  ~ ~ o J I o ~ U ~ ~ C K O &  U T ~ X H U ~ ~ C K O ~ ~  CUCTeM B O W H b  6 0 n b m 0 ~  SaT  qenblo noucKosblx p a 6 o ~ .  P a s ~ e n ~ a ,  KaK 6blno noKa3auo sbllue, - 
swcne cnysaee nponsnneTcn Ha @one C J I O U C T O ~ ~  CTPYKTYPH. I lpu  TOM no CyqecTBy 3 ~ ~ ~ e p U ~ e ~ ~ a ~ b ~ b l k  MeTOA, Uenb KOTOpOrO - H3y'feHUe 
s n e ~ e ~ ~ b l  cnouc~oii c ~ p y ~ ~ y p b l  (CJIOW, n n a c m  w T; n.) PaccMaTpuBa- CTpyKTypbl 3neMeHTOB, RBJInloIUHXCR 06'beKToM IlOUCKa. 
IOTCII KaK CACTeMbl 6onee HU3KOrO nOpflAKa, TaKXe BBnRloIUUeCR pa3nusue B YPOBHIIX CTpyKTYPbl ~ ~ X ~ K T O B ,  H3YYaeMblX npU npOBe. 
06'beKTaMH IlpWCTaJlbHOrO U3YUeHtiR C Uenblo n03HaHUfl U X  6onee rny- neunu nOUCKOBbIX W pa3BenosHbIx p a 6 0 ~ ,  H B uenflx 3THX pa60T 0 6 ~ ~ -  
~ O K U X  CTPYKTYP H WX 83aHMOCBR3H B CaMOM UlUPOKOM CMblCne. noBnuBaeT u pa3nusue B MeTonax u ~ a c m ~ a b a x  ~iccnenosa~ui i .  K o ~ n -  

~ ~ ~ B H A H O ,  He MeHee B B X H b I M  ~PHHUHll CAMMeTPUU RBJEeTCII U neKc, MeTOnUKa Pi MacUITa6bl p a 6 0 ~ ,  HanpaBneHHbIX Ha OTKPblTHe 
npu u3yse~uu  reonoruqecKHx cucTeM c ~ e c n o n c ~ o i i  c ~ p y ~ ~ y p o i r .  B pa- M~CTOPOXA~HRZ"~ nOJIe3HblX UCKOIIaeMblX, CYlJIeCTBeHHO OTnU'4aH)TCR OT 

6 o ~ e  [41, C. 1121 nOKa3aH0, 4TO UOCHOBHbIM @ O P M O O ~ ~ ~ ~ Y K ) L L ~ B M  @aK- eKca, MeTOnUKH U M ~ c I I I T ~ ~ o B  pa60T, Ha3blBaeMbIX p a 3 ~ e n ~ o f i  
TOPOM PYAHblX n0nefi RBnneTCR CHMMeTpUX IIOTOKOB PYAOHOCHbIX ecropoxaenun. Ecnu npu noucKax (B TOM sncne A uHxeHepuo- 
PaCTBOPOB B none 3eMHOr0 TIIrOTeHUfl, C03naMIUUX OPeOnbHbIe, KOHH- H ~ ~ C K H X )  O C H O B H ~ I M U  BunaMx pa6or nsnnroTcn reonorusecrtan 
secme,  6HnaTepanb~ble u nnocltne ~ o p @ o n o r n s e c ~ u e  TunM pynnux Ka n noneBMe reo@ususec~ue NccneaosaHwn c npuMeHeHueM rop- 
n o n e b .  H a  OcHoBe 3~01-o npuHquna TaM me onucaHbI ~op@onorusec-  p a 6 0 ~ 0 ~  B OTHOCWTenbHO MaAMX KOnUYeCTBaX, TO IIpH pa3BeP 
Kue TnnbI pynnblx nonefi u ux C T P Y K T Y P ~ I ,  a TaKxe o x a p a ~ ~ e p u 3 0 ~ a a b l  TOM sucne H u ~ ~ ( e ~ e p ~ ~ - r e ~ n ~ r u s e ~ ~ ~ R )  ropHble BbIpa60T~H - 
s a ~ o ~ o ~ e p ~ o c r w  p y ~ o n o ~ a n u 3 a q u u  B ux npenenax. O C H O B H O ~  HCTOsHAK UH@OPM~UWW. Ha nOUCKOBOM 3Tane CHCTeMa IlyUK- 

TaKuM 0 6 p a 3 0 ~ ,  u c n o n b 3 0 ~ a ~ ~ e  npwuuuna C W M M ~ T P H U  OKa3bIBaeT- a 6 n m n e ~ ~ R  X ~ P ~ K T ~ P ~ ~ Y ~ T C ~  C Y ~ ~ C T B ~ H H ~ ~ ~  P ~ ~ P ~ K ~ H H O C T ~ Q  

CH BeCbW ~ @ @ ~ K T U B H H M  npll U3YqeHAU ~eOJTOTW9eCKWX CNCTeM nlo6oc0 60JIbluok npoTnxeHHocTbm npo@uneA u T. n. n p u  npoaeneHuu pasae- 
npoucxoxnesun u CTPYKTYPH. BecbMa Baxno TO, 'ITO Ha ocHone ~ T O ~ O  n 0 s H b I X  pa60T 3TU IlOKa3aTeJlW ~<MIIHUaTlOPU3UPYMTCR>>,  CXHMBDTCR, 
IlpUHUHna BO3MOXHa K ~ ~ ~ C C U @ U K ~ U H R  06nacreir HHXeHePHOrO 803- IlnOTHOCTb nYHKTOB H ~ ~ J ~ H ) P ~ H U R  Ha eAUHHUY IIJIOIUaflH B03paCTaeT Ha 
~ ~ ~ ~ C T B W R ,  a TaKXe CO3naHHe CneIlUaJIbHblX MeTOnOB ~ @ @ ~ K T U B H O ~ . U  HeCKOnbKO IIOPIInKOB. 
onltcatiun c ~ p y ~ ~ y p  pasnusab~x KnaccoB. P a c c ~ o ~ p e ~ u e  noncKoB u p a 3 s e n ~ u  Kax enaHoro npoqecca nsnx- 

E C T ~ C T B ~ H H O  B03HUKaeT BOIIPOC: KaKYlo nOnb3y M O X H O  U38JIeqb U 3  eTCR npusn~of i  TOTO, 9TO ~ @ @ ~ K T U B H O C T ~  ( ~ ~ o J I o ~ u ~ ~ c K ~ R  Pi 3 K O H O M H -  

~ o r o  @ a ~ ~ a ,    TO npu~nanuhle  reonorusec~ue  ~ a n p a s n e ~ u n  x a p a ~ r e p u -  s e c ~ a ~ )  reonoropa3~enor~b1x pa6o.r o u e ~ u s a e ~ c n  B q e n o ~  nnn ~ c e r o  
3YloTCR CyIUeCTBeHHbIM eAUHCTBOM 06Xe~Ta U npenMeTa, H 3a- KOMnJIeKCa pa60T IlyTeM COnOCTaBJIeHHII o6qux 3aTpaT C KOnaqeCTBOM 
nas,  MeTonoe u cpencTB uccnenosaaufi? 3 a n a c 0 ~  none3~0ro  ucKonaeMor0, noncsuTaHHblx no pa3~b1M KaTeroprl- 

I lpexne  ecero cTaHosuTcn oseeunHHM, s ~ o  uccnenoBaTenu, KOTO- 
IIM. ~ P U  3TOM ACw3aeT BOSMOXHOCTb OqeHUTb ~ @ @ ~ K T N B H O C T ~  KaX- 

pHe YTBepXAaloT, YTO K O H ~ ~ H O ~  UeJbFO reOJlOPHU nBnReTCn nOUCK ; 
nor0 3Tana OTAeJIbHO, a TaKXe ~ @ @ ~ K T U B H O C T ~  OTneJlbHblX BRLlOB 

~ e c ~ o p o x n e ~ u i l  none3nb1x U C K O ~ ~ ~ M ~ I X  [55, 128, 235 u np.], n p a m  pa60T. P a ~ n u s u e  B ~ a c l u ~ a 6 a x  usysae~brx  reonorusec~ax c u c ~ e ~  B 

nHlllb OTWCTU. C He MeHbUlUM OCHOBaHHeM M O X H O  YTBepXnaTb, TTO uenrrx, panw K O T O ~ ~ I X  IIpOBOnflTCR pa60Tb1, a TaKme B ~ a c m ~ a 6 a x  n 
~ o ~ e n ~ o f i  uenam reonoruu n s n n e ~ c n  y c ~ a a o ~ n e n u e  reonorwsec~ux ~ u n a x  pa6o.r nopoxnaer H ~ O ~ X O A H M O C T ~  pasnenbaoir o u e ~ ~ u  ~x$@e~-  
@ ~ K T O B  H 3aKOHOB. KOTOPble UCllOJlb3YIOTCU PelueHUn pnna HHXe- TUBHOCTfi nOKCKOB U pa3BenKH. 
H ~ P H ~ I X  sanas, ~e C B R ~ ~ H H ~ ~ X  c I I O U C K ~ M H .  M3ysae~bte u ~ x e ~ e p n o 9  B nurepaType HepenKO npuxonuTcn BcTpesaTb B ~ I C K ~ ~ ~ I B ~ H U X  Ta- 
T ~ K T O H U K O ~ ~  reonorusecKne CwcTeMbl He nepecTaloT 6bITb reonorusec- KOrO pona: aPa3senea c @opMaJIbHofi TOYKU ~ p e ~ u n  ~ ~ H U M ~ ~ T C H  n3- 
KHMU OT TOM, YTO OHK RBJIHDTCR 0 6 b e ~ r a ~ n  uHxeHepHoro ~ 0 3 a e i i c ~ -  ~ e p e ~ n e ~  o 6 . a e ~ a  pynnofi sanexu u o n p e n e n e ~ u e ~  cpenaeir s e n u s u ~ u  
BUR. 

Ka'leCTBa OnHOrO HnU HeCKOnbKUX KOMnOHeHTOB PYnblB [95, C. 1791. 

R C H O ~  n p e n c ~ a s n e ~ w e  o TOM,  TO reonorun H M ~ ~ T  nBe K O H ~ ~ H ~ I ~  
A u a n o r n s ~ b ~ e  B ~ I C K ~ ~ ~ I B ~ H H I I  MOXHO n p u ~ e c ~ n  u B OTHomeHun pas- 

qenw - n o u c ~  ~ e c ~ o p o x ~ e u u f i  n o n e s ~ ~ x  u c ~ o n a e ~ b l x  u 06ecnese~ue  n e n ~ u  sanexefi H ~ @ T H  u ra3a. T a ~ o k  T O ~ K W  3peuuu n p u n e p x u ~ a m ~ c ~  
s @ @ e ~ ~ w s ~ o r o  c p y ~ ~ q u o ~ w p o s a n u n  onpenmeHHblx TexHnsecKux CH- 

P ~ ~ O T H W K K  reonoropassenoset~x npennpwn~ui.  n o n o 6 ~ a n  ~ o s ~ a  3pe- 
C T ~ M  - I I O ~ B O J I R ~ T  no-UHOMY B ~ M U H ~ T ~  ~a conepxaene H x a p a ~ ~ e p  Hun e c ~ b  c n e n c ~ ~ u e  @ e ~ u m w 3 a ~ u u  sanacos, npusenurefi K e u n e n e ~ u m  

2 3ar.,799 . ...~. . . %. 
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kx ircjnc+e+i B ~ak&-,-~flTejb~~~) 3anasy. C O B ~ P U ~ ~ H H O  ~ c T ~ C T B ~ H H ~ ,  

*TO sanacbl, T. e. 06~apymeunoe ~onnqecTB0 none3aoro UcKonaeMoro, 
eensxoTcn OCHOBHHM KpnTepneM npu PemeHww eonpoca 0 nepexone OT 
nOHCKoBblX p a 6 o ~  K p a s ~ e n o s ~ h l ~ .  0 nOcTaHoBKe neTanbHux p a 3 ~ e -  
fioq~blx P ~ ~ O T ,  o MOIUHOCTU ( ~ ~ O W ~ B O A U T ~ ~ ~ H O C T W )  rop~on06bl~a10qe- 
ro npennpHRTux, a TaKxe npx pernenuw Bonpocoe @ u ~ a ~ c u p o s a ~ u n .  
O A H ~ K O  npoBeneeue p a s ~ e n ~ u  ~ e o 6 x o n u ~ o  He TOnbKO nns  uu3~epe-  
Hun 0 6 5 e ~ a  pyn~oi i  3 a n e x ~ p  (unw sanexu K ~ K O ~ O - J H ~ O  npyroro no- 

i nesaoro u c ~ o n a e ~ o r o ) .  He Meuee s a x ~ o 8  sanaseii RsnrreTcrr y ~ c u e -  
1 ~ u e  r o p ~ o ~ e x ~ ~ s e c ~ w x  ycnosuk 3 ~ c n n y a ~ a q u u  ~ec~opomneuwrr,  TO 

I HeB03MOXHO 6e3 U3y9eHUfl er0 CTPYKTYPbl. B KHWm M. A. K o r a ~ a  
1 [I211 MOXHO naii~w HeMano npuhleporc, Korna 3anacbl 6 ~ n u  noncsu- 

TaHH HenPaBunbHO B CBR3U C HeH3YYeHHOCTbIO CTPYKTYPbl 3af le~ei i  
unw Korna npaswnbno noncsnTaHme 3 a n a c ~  TK3 ue 6 ~ n w  npuHnTb1 B 

1 CBfl3K C TeM, YTO CTPYKTYPa He U3yYeHa. M ~ B ~ C T H ~ I  TaKXe cnysan He- 
npaeunbnoro npoeKTupoBauu8 no6bl~aloqux (B TOM sncne u ~ e @ ~ e -  
ra30n06bl~a10~H~) npennpwrl~wii BcnencTsue HesepnHx npencTasne- 
HWR 0 CTPYKTYpe M ~ C T O ~ O X ~ ~ H A ~ ~  (cM. rJaBy V, 5 2). 

n03HaH~e CTPYKTYPbl reOJlOTH9eCKOrO npOCTpaHCTBa - OCHOBHBR 

i qenb n p u ~ n a n ~ o i i  reonoruu, a sanacbl-npon3~on~oe OT C T P Y K T Y P ~ I  

r MecTopoxneHun (3anexu). n p u  TaKoM nonxone cTanoeuTcn osesun- 
HUM, 9TO @ U ~ A ~ ~ C K H  3aIIaCbl IlpeACTaBJlflIoT co6oii COBOKynHOCTb 3ne- 
MeHTOB CTPYKTYPbl, KOTOPblM IIPUCYlllU nOfle3HbIe C B O ~ ~ C T B ~ .  np04eAypa 
noncseTa sanacos c T ~ K O R  T O ~ K R  ~ P ~ H H R  CBonnTcR K onpenenenurn 
CyMMapHOrO o 6 a e ~ a  3neMeHTOB CUCTeMbl, xapa~Tepn3yIoUWXCIL conep- 
xaHHeM none3~0ro KoMnoHeuTa B OnpeneneHHoM KonusecTse, u nonu 
3TOrO o6 'be~a ,  npH~0.4flLUefi~R Ha none3~blii KOMnOHeHT. 

B ~ e c ~ e  C T e M  CTaUOBHTCfl OseBHnHblM U TO, s T 0  0AH0fi Pi3 BaxHefi- 
rnux sanas noncseTa sanacoe Ha coepeMeHuoM 3 ~ a n e  cnenyeT CsUTaTb 
aanasy BuneneHuR ~ J I ~ M ~ H T O B  CTPYKTYP~I  CTaTnYecKoro reonorusecKo- 
ro  npocTpaHcTsa,, onpeneneHue ux rpaeuu, a cnenosaTenbuo, n p a s ~ e -  
POB, a T a m e  onucaHue ux CBOBCTB. 

C nosuuufi c ~ a 3 a ~ ~ o r o  B ~ a c ~ o f l w e i i  rnase npencraBnneTcn secb- 
Ma BaXHblM PaCCMOTpeHlle B O ~ M O X H O C T ~ ~ ~  peaJlH3aUlili CHCTeMHO- 
CTpyKTypHoro nonxona npu noncseTe sanacoa n e @ ~ u ,  ra3a u KOHneH- 
caTa u B nepBylo oqepenb sblneneunfl CTPYKTYPH B reonoruqecKoM 
IlpOCTpaHCTBe H OnpeneJeHUX rpaHHU 3JIeMeHTOB CTPYKTYPbI, a TaKXe 
COCTOI~HUII MeTonoB uccnenosasuii, noncseTa sanacoe u MeTonuK pa3- 
BeAKU, COOTBeTCTByIOWUX TeM T ~ ~ ~ O B ~ H U ~ M ,  KOTOPble IIPen'bIIBJIfleT 
C U C T ~ M H O - C T ~ ~ K T ~ ~ H ~ ~ ~ ~  IIOAXOA. 

3 0 e ~ x  $anexeft, Bce donee penbe!$~o 40p~upye icn  npeAc~aenedue 6 
TOM,  TO OCHOBHblM (PaKTOPOM, nOPOXl(naloUIUM ~ ~ J ~ ~ U I A H C T B O  TPYnHO- 
,--efi, BosHUKaloUUX npu pernennu s a n a ~  p a 3 s e ~ ~ u .  noncseTa s a n a c o ~  

p a 3 p a 6 0 ~ ~ u  H ~ @ T R H ~ I X  H ra30BbIX 3 a J e ~ e f i ,  RBflfleTCfl HeOnHOpOA- 
H O C T ~  H ~ @ T ~ ~ ~ ~ O E I O C H ~ I X  nnacToB. O n b l ~  n o ~ a s a n ,  s ~ o  no ~ o J I ~ U I U H C T -  
BY M e ~ ~ ~ p ~ ~ n e ~ U i i  HaKonneHue u 0606qeuue reonorusecKwx MaTepua- 
noB, nocTynalolqex npw pa36ypu~auuu 3anexeii no s ~ c n n y a ~ a u u o u -  
*OR CeTKe, npuBOAHT K H ~ O ~ X O ~ U M O C T U  BHeCeHUfl CyqeCTBeHHblX 
u 3 ~ e ~ e ~ u f i  B panee cnoXuBmuecn npencTaBneuHu o cTpoeuwu sane- 
xeA, nepecseTa s a n a c o ~  u nepecMoTpa ( m u  cyuecTseHHoro KoppeK- 
runnea~wfl) 3 a n p o e ~ ~ u p o ~ a ~ ~ o i i  CuCTeMbl pa3pa60~Ku. M M ~ H H O  3Tu 

~ - 

npu IlpOeKTUpOBaHHH pa3pa60TK~ C X ~ M ~ T U ~ ~ ; H R  3aieXefi B BuAe 
npocTHx onuoponrlux Ten reoMeTpusecKu npaeunb~oii @OPMH RB- 
JReTCR ~ e y ~ ~ ~ f l e ~ ~ ~ p ~ ~ e f l b ~ ~ k ,  H ~ p e 6 y e ~ c f l  nOCTpOeHue Moneneh, 
no CBOUM C B O ~ ~ C T B ~ M  6onee ~ J ~ N ~ K A X  K PeaJlbHblM reOJOI'A9eCKUM 
06'beKTahl. 

n p a s u n b n a ~  opra~u3auus  pa3senosebrx p a 6 o ~  u noncseT 3 a n a c o ~  
ue@Tu u rasa, Haxoxnetiwe onTuManbHoro BapaaHTa pa3pa60TKU H 
Bblpa60TKa ~ a u 6 o n e e  ~ @ @ ~ K T A B H H X  M ~ P O I I P A I I T A ~  n0 ee PerynHpOBa- 
HHIO, noucKu ny~ei i  noBblmeHkin n e @ ~ e o ~ n a s n  u nponnenue cpoKa 
6esson~oR 3Kcnnya~aquu CKBaXBH, HHTepnpeTaUHfl pe3yJIbTaTOB np0- 
~ ~ c n o ~ o - r e o @ u 3 u r e c ~ ~ x  n rnfiponwuaMu'recKux uccnenoeaunii CKBa- 
XUH - BOT naneKo He n o n ~ b ~ i i  nepevenb n p o 6 n e ~ ,  ycneluHoe peme- 
Hue KOTOpblX CYUleCTBeHHO 3aBHCUT OT HaluUX ~ H B H U R  0 HeOAHOPOnHO- 
CTU 06'beKToB Pa3BenKU H pa3pa60~KH, OT HaluerO YMeHUfl O ~ ~ ~ K T U B H O  . . 
W AOCTaTOqHO alCKBaTH0 OnHCblBaTb 3Ty HCO.1HOPO2IIOCTb I1 y'lHTblEaTb 
ec npn pemeHuu 3anas reo.lo1.opa3~e~o~111oA II ~ ~ r c ) ~ ~ . r a ~ o ~ o G b l ~ a l o l ~  
orpacneii. 

Bonpoca~u  reonorusec~oii HeoAHoponHocTw B TeseHwe pnna neT 
3aHUMaflUCb TaKUe UccnenoBaTenu, KaK B. M. A ~ ~ M ~ T o B ,  K. 6 .  Arne- 
poe, B. A. 6anbfluos. 6. T. 6aurnes, IO. n .  6opucos, A. ki. Barnyp~un, 
B. B. BOUHOB, A.  0. f lehtel i~be~, M. A. X ~ ~ H O B ,  A. C. ) K ~ ~ H o B ,  
K). B. )I<en~os, A. T. Kosanes, B. ki. K o n r a ~ o s ,  A. B. Ky3Hex0~. 
B. C. MenuK-naLUaeB, T. n. Mupouoa, M. T. Oua~ecos ,  B. C. Opnos, 
3 .  K. P ~ ~ H H u H ~ ,  6 .  a. C ~ ~ O H O B ,  E. M. C ~ M N H ,  B. B. C T ~ C ~ H K O B ,  
M. JT. Cypryres, kI. II. ~ O J I O B C K A ~ ~  u np. n o n y s e ~ n u e  ~ M H  pesynb~a- 
~ b l  ~ O K ~ ~ U B ~ I ~ T  cnenylouee. 

1. n p u  onpenenennu noHnTurr ureonorusecKarr HeonuoponnocTb, 
H ~ O ~ X O A U M O  UMeTb B Bun)', s T 0  reOnOrU'leCKUe 06'beK~bI XapaKTepU3y- 
IOTCR nepapxnsec~ofi c ~ p y ~ ~ y p o i i ,  npnseM KonnsecTBo C T P Y K T Y P H ~ ~ X  
yposaek, Ha KOTOPHX B O ~ M O X H O  PaccMoTpeHne T O ~ O  unu U H O ~ O  06 'be~-  
Ta, MOXeT 6UTb O ~ ~ C J I O B J I ~ H O  er0 n p ~ p 0 ~ 0 k  UJIU KBKUMU-TO UHbIMU 
npusuuaMu. 

2. ~ ~ o J I o ~ u ~ ~ c K u ~  06'beKTbl XapaKTePW3YIOTCfl MHOXeCTBOM 
CBO~~CTB,  UMeIOlllHX O C O ~ ~ H H O C T ~  C TOqKU 3PeHUR PaCIIpeneJeHHfl U X  
3Haqe~Ufi B reonorusecKoM npocTpaHcTBe,  TO nopoxnaer rnupoKoe 
pa3~006pa3ue npenc~asne~ut i  o HeonHoponuocTa onzioro H Toro me 
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MOXHHX Y p O B H e i i  P a c c M o T p e H u r r  r e o n o r a s e c K o r o  0 6 ' b e ~ T a  n o p o m n a e T  

MHOXeCTBO THIIOB, a MHOXeCTBeHHOCTb CBORCTB, KOTOphle  npI tCYU(U 
O ~ ~ ~ K T Y ,  n O p O X n a e T  M H O X e C T B O  BUnOB H e O ~ H O p O A H O C T w .  

3. Y s u ~ ~ e a n  H e p a p x u r H o c T b  c T p o e H u n  r e o n o r n r e c t i n x  O ~ F , ~ K T O B ,  
r O B O p H T b  06 UX HeOnHOpOnHOCTH B O O ~ U ~ ,  O s e B U n H O ,  CMblCfla  H e  klMeeT.  

.{ n o ~ n ~ u e  reonorusectiofi H e o n u o p o n H o c r n  nonxicao 6 b 1 ~ b  onpenenen0 
m e m o  c y s e T o M  TOTO,   TO onpeneneuue nonmuo c o n e p m a T b  y ~ a 3 a ~ u e  
H a  0 6 ' b e K ~ ,  0 HeOnHOPORHOCTU KOTOPOrO U n e T  pesb. 

I 4. C ~ p y ~ ~ y p u b l i i  Y P O B e H b ,  a Cf l enOBaTef lbHO,  U I I p e A C T a B f l e H U e  06 
0 6 5 e ~ ~ e ,  He0.4HOpOnHOCTb KOTOpOrO U 3 y s a e ~ c n ,  O s e B H n e o ,  C B R 3 a H b l  C 

" ,  u e n n ~ u  u s y s e ~ u n  reonorusec~ofi ~ e o n ~ o p o n ~ o c ~ u  u c x a p a ~ ~ e p o ~  3a- 
i nas, p e m a e M h l x  nnn n o c T u m e u u n  3TUX ueneii. ~ O ~ T O M ~  O n p e n e n e H u e  

~ ~ O J I O ~ U Y ~ C K O ~  HeOAHOPOAHOCTkl A O f l X H O  C O A e p X a T b  KaKOe-TO y K a 3 a -  

m e  H a  uenw u sanas~r u c c n e n o s a n k l n .  

5. lTonomw~enb~oro s @ @ e ~ ~ a  B p e m e H u w  np06~1e~bl reonoruqec- 
ti06 HeOnHOPOnHOCTH, O q e B U n N O ,  M O X H O  ~ O ~ N T ~ C R ,  n U U l b  O I l I l p a R C b  I l a  

n p H H U H n h l  CUCTeMHO-CTPYKTYPHOrO n O A X O n a .  
i 
1 '  K ~ K  6 ~ n o  n o ~ a 3 a ~ o  B npenunyueR raase, p a 3 ~ n ~ u e  . c u c T e M H o -  

C T p y K T y p H O r O  I lOAXOAa X a p a K T e p u 3 y e T  T e H n e H u U l o ,  C B O ~ ~ C T B ~ H H Y ~  B 
! 

I 
HaCTOIIUIee  B P e M I l  UCCJleAOBaHUHM B 0 6 n a c ~ u  r e 0 n O ~ H I . I  ~ 0 0 6 m e  U B 

06nac~w n p n ~ n a n ~ o i i  reonoruu B q a c T H o c T U .  

B 0 6 4 e ~  cnysae non c a c ~ e ~ o i i  n o H u M a e T c n  COBOKynHOCTb s n e M e e -  
TOB, o n p e n e n e a H b I M  o 6 p a 3 0 ~  C B ~ ~ ~ H H ~ I X  M e x n y  co6oR u 06pa3ylo- 
U u X  H e K O T O P y m  UeflOCTHOCTb. 3 ~ a  UCJOCTHOCTb 0 6 y c n o ~ n w ~ a e ~ c n  
O l I P e A e n e H H h l M H  CBfl3IIMU U OTHOUeHUI lMH M e X A V  3 J e M e H T a M u .  - 

~~ .. 
Cornacao 10. A. B O P ~ H N H Y ,  10. A. Kocblru~y w n p y r n ~  uccnenosa- 

T e n n M ,  p a 3 s n s a l o u ~ ~  C I I C T ~ M H O - C T P Y K T ~ ~ H ~ I H  nonxon [I28 H np.], 
B C O B P ~ M ~ H H O R  reOflOrNW M O X H O  Bb lAef lUTb  T P H  q e T K O  p a 3 n A 9 a l o W N X C I I  

H a n p a B n e H u n  uccnenosa~wR. 
K n e p B O M y  H a n p a s n e H u m  O T H O C ~ T C ~  w c c n e n o B a H n n  nocnenosa- 

TeJIbHOCTU 3 a f l e r a H H n  CflOeB,  @OPMH, p a 3 M e p O B ,  C O C T a B a  H COOTHOme- 

HUB reOJIOrW'leCKUX T e n .  BbIne f l eHUII  T U n O B  r O P H b l X  n O P O n  no UX CO- 

C T a B y  H L l p y r H X  BOnpOCOB, C B n 3 a H H b I X  C COBPeMeHHblM COCTOIlHUeM U 

nPOCTPaHCTBeHHbIM P a C n O J l O X e H H e M  reOJ IOrH9eCKHX 0 6 ' b e ~ T o B .  3 a n a s U  

R TO TO H a n p a e n e H u n  p e m a l o T c n  c I I O M O 4 b l o  p a s n u s ~ b ~ x  I IpOCTpaHCT-  

B e H H b l x  n o c ~ p o e ~ u i i ,  npw KOTOPMX r e o n o r u q e c K u e  O ~ X ~ K T ~ I  npencrae- 
f l f l loTCX H e n O A B U X H b I M U .  K T a K U M  3 a n a q a M  OTHOCnTCn: O n U C a H U e  XU- 

MHYeCKOrO. M u H e p a n o r u s e c t i o r o  A nerporpa@nqec~oro c o c T a s a  ~ O P H H X  
n 0 p O n  H UX @ U ~ H ~ ~ C K ~ I X  CBOHCTB; BblRCHeHWe P a 3 M e P O B  U CTPOeHUII  
s a n e ~ e 8  H ~ @ T K  H rasa, n p o c T p a H c T s e H H o r o  p a s ~ e u r e ~ u n  s a n a c o ~  
H T. n. 

OTHOCflTCX CuBpCL*lc;nnur AAY,.,A..-'. ... 
H ~ R ,  u 3 B e p X e H W R  BYJIKBHOB, C O B P e M e H H a %  r e O f l O r H 9 e C K a R  n e l l T e f l b -  

H O C T ~  B e T P a ,  J IenHUKOB, n O n 3 e M H b l X  I1 H a 3 e M H b l X  TeKYYHX BOA, M O P S  

n p y r E e  H e n o c p e n c T s e H H o  ~ a 6 n l o n a e ~ b r e  npoueccbr. nonxon K pe- 
U e H u m  sanas B T o p o r o  H a n p a s n e H n n  n s n n e T c n  s u c ~ o  @ W ~ U Y ~ C K U M  u 
c ~ n 3 a u  c u s ~ e p e ~ u e ~  c ~ o p o c ~ e i r ,  cun u npyrux nono6ablx @asusec- 

q a e T  ux ~ 3 y s e 1 t u e .  
K T p e T L e M y  H a n p a e n e H u l o  OTHOCRTCI( p a s u o o 6 p a 3 ~ b l e  HCTOPHKO- 

r e H e T u q e c 1 i u e  U c c n e n o B a H n n ,  K a c a l o m w e c n  p e K O H C T p y K U U u  reonorn- 
q e C K O r 0  B p e M e H H ,  a T a K X e  BOnpOCOB ~ O C f l e n O B a T e f l b H O C T U  BOSHAKHO- 

BeHIIR pa3JlUqHbIX r e O f l O r U q e C K U X  O ~ % ~ K T O B ,  ~ O C n e n O B a T e f l b H O C T P i  U 

p a C n p O C T p a H e H H O C T U  T a K H X  I ~ B J ~ ~ H u ~  TeOnOrA9CCI iOrO n p O m f l O r 0 ,  K a K  

T p a u c r p e c c u u  u perpeccm ~ o p n ,  06pasosa~ue  (n  paspymenue) sane- 
nn .mr3HblX  UCKOnaeMblX,  O f l e n e H e H U R  H T .  n. Clona X BXOART ..-.... 

p a 3 n u q u b r e  naneoreorpa@usec~ue, n a n e o t i n u M a T u s e c K l t e ,  n a n e o T e K T o -  

H i l r e c K u e  A TOMY nono6~ble p e K o H c T p y t i u u u ,  a T a t i x e  B o n p o c b I  r e~esu -  
ca r o p n b l x  nopon, none3abrx u c K o n a e M b l x  H T. n. Peure~we 3anaq T p e -  

T b e r o  H a n p a B n e H u n  B e C b M a  c n e u H @ U s H O .  OHO OCYUleCTBflReTCfl MeTO- 

n a M u ,  K o T o p b I e  H ~ ~ ~ I B ~ I O T C R  n o r n s e c t i u M x .  B e n b  HI{ r e o n o r u s e c K y m  
U C T O ~ W K ) ,  HH n p o u e c c b l  r e o n o r u q e c K o r o  n p o ~ ~ n o r o  Mbl H e  M O m e M  He-  

I IOCpCnCTBeHHO H a 6 n l o ~ a T b .  L[JR Fix BOCCTaHOBneHll f f ,  Bb l f lCHeHUn 

n p o u c x o m n e H u n  r e o n o r n s e c l i l t x  06pa3osa~ni i  H ux p a 3 e ~ ~ k 1 n ,  u s ~ e ~ e -  
HUR Mbl  P a C n O j l a r a e M  XaHHblMM TOflbKO 0 COBPeMeHHOM CTPOeHUU 
3 e ~ f l k I  HflU ee Y'IaCTKOB, 0 r e O f l O r U s e C K U X  0 6 ' b e ~ T a x ,  HX COCTaBe  U 

ycnosunx. 
A ~ a n u 3 u p y n  C O B p e M C H H y m  CTaTH'4CCKyW C T p y K T y p y ,  Mbl  M O X e M  

p a C C M a T p U B a T b  r e o n o r u q e c K u e  0 6 ' b e t i T b l -  3 J I e M e H T b I  CTPYKTYPbI  K a K  
p e 3 y n b T a T b l  c 0 6 b l ~ k 1 R  r e o n o r u ~ e c K o r o  n p O U I f l O r 0 ,  o 6 a n c ~ n n  I l p H  3TOM 

I IOCJ lenOBaTeJ lbHOCTb  0 6 ' b e K T 0 8  K a K  CMeHY ~ 0 6 b l T ~ f i .  C P ~ B H ~ H U ~  06'be~- 
TOB, B O ~ H U K U I U X  B p e s y n b ~ a ~ e  n p o q e c c o B  r e o n o r u s e c K o r o  npournoro, 
C COBpeMeHHblMU 0 6 p a 3 0 B a ~ ~ f l ~ U  (unu C p e 3 y n b T a T a M U  na6opa~op-  
HblX ~ K C I ~ ~ P N M ~ H T O B )  I l03BOiTReT B b l C K a 3 b l B a T b  CYXACHUII  0 X a p a K T e p e  

: n p e B H u x  r e o n o r u s e c K u x  n p o u e c c o B .  T ~ K ~ M  0 6 p a 3 0 ~ ,  pelueuue sanas 
T p e T b e R  rpynnbr 3 a ~ n l o s a e ~ c n  H e  B n p o e e n e H u l l  ~ ~ ~ e p e ~ u i r  unu ~ a 6 -  
f l l o f l e ~ u f i ,  a n U W b  B IIOCTPOeHUH p a 3 n H Y H b I X  P ~ K O H C T ~ Y K U A ~ ~ ,  OCHOBbl- 

BBIOUIUXCR H a  3 H a H U U  CBOACTB Pi X a p a K T e p N C T U K  H a 6 f l l o n a e ~ b l x  H U s -  

M e P R e M b l X  COBpeMel lHb lX  CTaTU' leCKHX H EUHaMWqeCKUX TeOflOl'UWCKUX 

CUCTeM. 

O X ~ ~ ~ K T ~ ~ U ~ O B ~ H H ~ I M  H a n p a s n e H u n M  c o o T s e r c T B y l o T  onpenenes- 
H b l e  TUllbl  U 3 y 9 a e M b I X  r e O n O r U s e C K U X  CUCTeM - C T ~ T R ~ ~ C K U R ,  n H H a M U -  

1 ' I ~ c K u ;  U ~ c T ~ O C ~ ~ ~ K T U B H ~ I ~ ~ .  Kamnbrk T H n  CllCTeM X a p a K T e p U 3 y e T C R  
I 

C B O ~ ~ C T B ~ H H O ~ ~  TOJlbKO e M y  n p H p o n 0 %  3 f l eMeHTOB,  UX O T H O ~ U ~ H U ~ ~  U CBII- 

R B f l R l o U l l x c n  p e 3 y n b r a ~ a ~ u  H a y s H b I X  0606qe~u i i  [128]. 



B n o n ~ e  O s e B U n H O ,  s T 0  M e C T O p O X A e H H R  H ~ @ T U  U rasa, 3 a K n l o s e H -  
H u e  B HUX a a n e x ~ ,  H ~ @ T ~ ~ ~ ~ O H O C H M ~  n n a c T b l ,  P a c c M a T p u B a e M u e  B H e  
HCTOPUU UX o 6 p a 3 o ~ a ~ u ~  U B U e  I IpOUeCCOB H 3 B n e s e H U R  H 3  HRX H ~ @ T U ,  
ra3a u ~onbl, n p e n c T a s n n m T  co6oR c T a T u s e c K n e  r e o n o r u s e c K u e  cucre- 
M U ,  T .  e. T a K U e  CHCTeMhI, B KOTOPblX B P e M R  R B n R e T C R  @HKCWPOB~HHHM.  
~ R H  U3y 'XeHUH CTaTH' leCKUX CUCTeM P a C C M a T p U B a I O T C R  T O n b K O  IIpOCT- 
P a H C T B e H H h I e  OTHOIUeHUR M e X n y  3 J I e M e H T a M H  U C B O ~ ~ C T B ~  3 n e M e H T O B .  

B CBR3U CO C K a 3 a H H b l M  n p e n C T a B n R e T C R  H ~ O ~ X O ~ H M H M  6onee nonpo6- 
HO P a C C M O T P e T b  n P U H L l H n b l  U 3 y q e H U I I  C T a T U W C K H X  TeOf iOrH9eCKUX CW- 

CTeM. OCHOBOB n p e i l C ~ a ~ J I e H U f i  0 H ~ @ T ~ ~ ~ ~ O H O C H H X  II J I aCTaX K a K  06.5- 
eKTOB, KOTOPLde C T e O P e T U q e C K U X  U n p a K T H q e C K U X  no3uunB uenecoo6- 
p a 3 H O  P a C C M a T p N B a T b  B K a q e C T B e  HeKOTOPbIX CWCTeM, x a p a K T e p W 3 y I O -  
IUNXCU O n p e A e n e H H b I M H  CTPYKTYPaMU,  RBWnUCb p e 3 y n b T a T b l ,  U 3 n O X e H -  
H u e  B p a 6 o ~ a x  [87, 90, 113, 128, 129, 251, 257, 258, 2611 u np. 

§ 1. nPMHUMnb1 MCCJIEAOBAHMR 
CTATMqECKMX TEOJIOFMqECKMXCMCTEM 

B o c H o B e  O n u c a H u n  r e o n o r u s e c K u x  C T a T u s e c K n x  CUCTeM n e x u T  IIOHR- 
T H e  0 CTaTUqeCKOM reOJIOlXi9eCKOM I IpOCTpaHCTBe .  Mccneno~auun np0- 
c T p a H c T s e H H o r o  pacnpenenenws CBOBCTB B e l l r e c T B a  a ocanos~ofi 060- 
n o q K e ,  B b l n e n e H u e  u o n u c a H u e  reonorusecltux T e n ,  u3yse~ue  ux npocr- 
PaHCTBeHHbIX C O O T H O U ~ ~ H U ~ ~ ,  UX C p a B H e H H e  U K J I ~ C C H @ H Y ~ U H R  B ~ ~ Y T C U  
B TOB q a C T H  @ U ~ U ~ ~ C K O ~ O  n p O C T p a H C T B a ,  KOTOpaf l  3 a H f l T a  O C ~ ~ O ~ H O ~  
o6onos~oR 3 e ~ n u .  K p o ~ e  T o r o ,  reonoru u3ysalo.r p a c n p e n e n e H u e  B e -  
q e c T s a  u B npenenax 3 e ~ n u  B u e n o M ,  u B npenenax n m 6 h 1 x  npyrwx ee 
s ac~e f i  ( ~ O M U M O  0 c a n O s ~ o f i  0 6 o n o s ~ u ) .  B COOTBeTCTBUN C 3 T U M  I I O n  
TeOJIOrHqeCKHM IIPOCTPaHCTBOM IIOHHMaeTCfl  ' l a C T b  @ H ~ A ~ ~ C K O ~ O  np0- 
C T p a H C T B a ,  3 a H R T O r O  I l ~ a H e ~ ~ f i  ~ ~ M J I R ,  a T a K X e  nm6an W C T b  3~0fi 
' f a C T N  @ N ~ H ~ ~ C K O ~ O  I I p O C T p a H C T B a .  

~ O C K O ~ ~ K Y  B CTaTHqeCKHX CUCTeMaX r e O J l O r U q e C K O e  IIDOCTDaHCTBO 

. r ---- r - 
CTPaHCTBO> RBflReTCR CHHOHNMOM T e P M W H a  E(MHOX€!CTBO> W UCIIOflb- 
3 y e T C R  n n R  0 6 0 3 ~ a q e H ~ R  MHOXeCTB,  06nanamq~x C n e U H a n b H b l M u  
C B O ~ ~ C T B ~ M U  B K a q e C T B e  3 n e M e H T a  I I p O C T p a H C T B a  P a C C M a T p U B a e T c R  
TOYKa,  B K O T O P O ~  B n P H H U H n e  M O X e T  6 ~ ~ b  U 3 y q e H O  K a K  YrO,QHO 60nb- 
moe sucno CBORCTB B e u e c T B a ,  3anon~umuero  TO n p o c T p a H c T B o  (nu- 
T o n o r u q e c K H x ,  r e o x u M H s e c K u x ,  ~ ~ O @ H ~ U ~ ~ C K U X ,  n a n e o H T o n o r u s e c K u x .  

@ H ~ W ~ ~ C K H X  u T. n.). Cnenye~  U M e T b  B ~ u n y ,    TO MOXHO ~ O B O P U T ~  H e  

T O n b K O  0 T P e X M e P H O M ,  HO T a K X e  U 0 n B y M e p H O M  U n U  O n H O M e p H O M  
r e o n o r ~ s e c ~ o ~  n p o c T p a H c T B e ,  K o r n a  T O ~ K U ,  B x o n R u u e  B p a c c M a T p u B a -  
e M O e  MHOXeCTBO,  P a C n p e n e J l e H b l  no H ~ K O T O P O ~ ~  nOBePXHOCTU (HBIIPA- 
M e p ,  no noeepxuocrw ~ a n n a c ~ o ~ a ~ u n )  unu no n u H w u  (no c ~ ~ o n y  
C K B ~ X H H ~ ~ ) .  

C T ~ T H ~ ~ C K O ~  r e O n O r U q e C K O e  n p O C T p a H C T B 0  M O X e T  6 b l ~ b  n p e n c ~ a ~ - "  
J e H O  ~ ~ C K O H ~ U H H M  H n U  KOHe4HblM KOJIUWCTBOM T O q e K ,  B K a X n o f i  U s  

KOTOPblX M O X e T  6 b l ~ b  H 3 y q e H O  6 e c ~ o ~ e s ~ o e  U n U  K O H e s H O e  K O n H s e C T B O  
CBOACTB ~ e q e c ~ ~ a .  
22 

n p o c ~ p a H c T B 0 ,  I I p e n C T a B n e H H O e  ~ ~ C K O H ~ ~ H ~ I M  KOJIWWCTBOM T 0 9 e K .  
KaXnok u3 KOTOpbIX n p U C Y W e  K a K  Y r O n H O  6onbmoe KOJIU'leCTBO 
C B O f i ~ ~ ~ ,  RBJIReTCR P e a J I b H b I M  r e O n O r U q e C K U M  IlpOCTPaHCTBOM, H 3 Y 9 U T b  

KOTOpOe n y T e M  H e n O C p e n C T B e H H b l X  H a 6 J I l o n e H H i  H e B 0 3 M O X H O .  B O - n e p -  
B ~ I X ,  IIOTOMY,  TO c n n o m H o e  O ~ C ~ ~ & O B ~ H U ~  B c e r o  6 e c ~ o ~ e s u o r o  MHO- 
X e C T B B  T 0 4 e K  no ~ ~ c K o H ~ v H O M Y  C n U C K y  CBORCTB H e I I e n e ~ 0 0 6 p a 3 ~ 0  C 
3 ~ ~ ~ ~ ~ ~ q e ~ ~ ~ f i  T 0 4 K U  3PeHUI( ,  a BO-BTOPhlX, IIOTOMY, q T O  T a K O e  npo- 
CTpaHCTBO RBJlReTCR HeKOHCTPYKTUBHblM - B H e M  H e n b 3 R  UpOBeCTU 
K a K n e - n u 6 ~  n o c T p O e H U R .  M M ~ H H O  n 0 3 T O M y  KOflRqeCTBO T O s e K ,  B KOTO- 
p u ~  ~ ~ O U ~ B O ~ H T C R  u 3 y s e ~ u e  CBORCTB, H qucno  TUX CBORCTB B c e r n a  

o r p a H u s e H b 1 .  T ~ K .  npu pa3een~e sanexeii ~ a 6 n m n e ~ u ~  n p o B o n a T c n  B 
C K B a X l i U a X ,  p a C n O J I O X e H H h l X  H a  HeKOTOphlX  n O C T a T 0 9 H O  ~ o J I ~ ~ ~ I u x  
p a c c T o n H H R x  npyr OT npyra, u B ~ a x n o f i  c K B a x u H e  u c c n e n y m T c f l  na- 
n e K o  H e  sce C B O R C T B ~  nopon, K O T O P ~ I M U  OHA x a p a ~ ~ e p u 3 y m ~ ~ ~  B n a H -  
H O ~  TO'IKe.  

B p e 3 y J I b T a T e  O r p a H U s e H U R  KOJIUqeCTBa  T O W K  ~ a 6 n m n e H u R  U 3 y -  
s a e M O e  r e O J I O r U q e C K O e  IIpOCTPaHCTBO O K a 3 b I B a e T C R  n p e n C T a B n e H H b l M  
B B u n e  HeKOTOpOrO K O H e s H O r O  M H O X e C T B a  T O q e K .  B n p O U e C C e  KOHKPeT- 
HOrO HCCf lenOBaHUf l  H e  M O X e T  6 b 1 ~ b  U 3 y q e H a  H H U K O r a a  H e  U 3 Y 4 a e T C R  
BCR COBOKYnHOCTb B 0 3 M O X H b I X  C B O ~ ~ C T B  B e U l e C T B a  B ~ a ~ n o i i  TO' lKe 

3 T O r 0  K O H e s H O r O  M H O X e C T B a .  JIm60A C n e U H a J I U C T  n p H  H 3 Y q e H U A  re0- 
) n o r U v e C K O r 0  n p O C T p a H C T B a  U 3 y s a e . r  T e  C B O ~ C T B ~ ,  KOTOpble  C O C T a B n a -  . 

IOT n p e n M e T  ero u c c n e n o B a a n r r ,  u a 6 c ~ p a r H p y e ~ c U  OT B c e x  O c T a J I b H b l X  

I w H e  P a c c M a T p H B a e T  n a n e o H T o n o r u s e c K u e  unu r n n p o n n u a M u s e c K u e  HX 

X a p a K T e p U C T U K H .  
B KOHesHOM ATOP? B p e 3 y f l b T a T e  O p r a H U 3 0 B a H H b I X  ~ a 6 n 1 0 n e ~ u k  M b l  

I H M e e M  n e n O  C r e O f l O r U q e C K U M  IIPOCTPaHCTBOM, I Ipe l ICTaBf l eHHbIM B B U n e  ' KOHeqHOrO M H O X e C T B a  T O q e K ,  K a X n a R  U 3  KOTOPblX O X a p a K T e p H 3 0 B a H a  

; H ~ K O T O ~ O ~ ~  snonne onpenene~~of i ,  c o o ~ ~ e ~ c ~ ~ y m u r e f i  uenu u c c n e n o B a -  
: HUR K O H ~ ~ H O ~  COBOKVnHOCTbH) H e 3 a B H C H M O  U3MepReMbTX C B O ~ ~ C T B  ( H e -  

~ . .  ~ ~~ , . 
i I I p O C T p a H C T B e  M O X e T  6 b l ~ b  TlOCTpOeHO KBK y i ~ n ~ ~  MHOrO ( P o p ~ a f l b ~ b l ~  

; I IpOCTpaHCTB,  B 3aBUCHMOCTU 0 T  TOTO, K a K O e  KOflHqeCTBO T O q e K  M b l  

~ ~ 6 e p e ~  nnn ~ a 6 n m n e ~ u n .  K a K o B b l  6 y n y ~  3 a n a ~ ~ b l e  C ~ H C K U  CBORCTB 
; u s ~ o  M ~ I  6 y n e ~  n o u u M a T b  non ~ o s ~ o i r  u a 6 n m i r e ~ w f f .  Onesun~o, s ~ o  
: @ o p ~ a J I b ~ o e  r eOf lOrU '4eCKOe  I IpOCTpaHCTBO,  nOCTpOeHHOe no n a H H b I M  
! p a 3 B e n O s H b I x  C K B a X N U ,  6 y n e ~  HHblM, 4 e M  I lPOCTPaHCTBO, I IOCTpOeHHOe 

no n a H H b I M  3 K C n n y a T a U U O U U b l X  CKBBWWH. 
n n x  K a x n o r o  c n e u u a n b H o r o  r e o n o r u s e c K o r o  H c c n e n o s a H H r r  u3y- 

' IaIOTCR,  K a K  yXe rOBOpUJlOCb,  H e  BCe,  a .  H e K O T O p b l e  K O H K P e T H H e  
c s o k c ~ s a  B e U e c T s a  ( rop~blx  nopon). Hanpw~ep ,  nnx n o n c s e T a  3ana- 
COB H ~ @ T U  B H e n p a x  H ~ O ~ X O ~ U M O  3 H a T b  TOfllUWHY H ~ @ T ~ H ~ c ~ I U ( ~ H H ~ ~ X  

23 



nOpOn, AX IIOPUCTOCTb, H ~ @ T ~ H ~ C ~ I U ~ H H O C T ~ ,  nJlOTHOCTb H ~ @ T U .  ~ P H  
nuTonorusecKux nccnenoBauHflx OcanosHblx nopon u3ysam~ca neTpo- 
rpa@urec~ue csoiic~ea - pamepH u oKaTaHHocTb s e p e ~ ,  HX MuHepa- 
norusec~uii comas, @ o p ~ a  u comas UeMeHTa u T. n. n p u  npoeKTupo- 
sauuu  pa3pa60~Ka TaKme n p o u 3 ~ o n u ~ c n  yseT cneuu@usec~ux c s o i i c ~ ~  
ropHHx nopon. A p y r u ~ u  cnosaMu, npH cneuuanbmx uenesanpasneH- 
HHX nccnenoBaHunx H ~ Y Y ~ I O T C R  C I I ~ U A ~ ~ U ~ ~ ~ O B ~ H H ~ I ~  @0pMaflbHble 
CTaTUqeCKUe reOJlOrU9eCKUe IlpOCTpaHCTBa. 

~ ~ C T U ~ I M  CJIyYaeM CneUUaJU3UpOBaHHOrO IlpOtTpaHCTBa RBflZeTCR 

npOCTpaHCTB0, @ O ~ M ~ ~ U ~ O B ~ H H O ~  TOflbKO n0 K~KOMY-nu60 O n H O M y  
onpeneneHHoMy csoiic~ey. T a ~ o e  npocTpaHcrso ~ a 3 b l ~ a e ~ c n  sneMeu- 
TaPHblM @ O P M ~ J ~ ~ H ~ ~ M  CTaTMYeCKHM reOflOrH4eCKUM IlPOCTPaHCTBOM. 
Ta~osb l ,  HanpuMep, npocTpaHcTsa, T O ~ K W  K O T O P ~ ~ X  O X ~ P ~ K T ~ P U ~ O B ~ H ~ ~  
TOJbKO nOPUCTOCTbD, UJH TOflbKO IlPOHUUaeMOCTbKl, UJlH TOnbKO ~034)-  

(PUUW~HTOM IlPOAYKTUBHOCTU El T. n. 
@opMaflbH~e reOflOrUqeCKOe npOCTpaHCTB0 npenCTaBneH0 K a K  KO- 

He'4UOe MHOXeCTBO T09eK. P e a n b ~ ~ e  nPOCTPaUCTB0, KOTOPOe Upen- 
CTaBAReT nJIR H a C  UHTepeC, COnepXUT ~ ~ C K O H ~ ~ H O ~  MHOXeCTBO TOqeK, 
T. e. nsnneTcrr HenpepMeHm. IIpu peweHuu nm6oii n p a ~ ~ u s e c ~ o i i  3a- 
AasU ueo6xonu~o 3HaTb, K a K U e  3Ha4eHUR 11pH06peTaKl~ C B O ~ C T B ~  Be- 
lqecma B nro6oii T O s K e  peanbtroro reonornsecKoro npocTpaHcTsa, a 
He TOnbKO B @~pMaflbHbI~ TOqKaX. 

@opMaflbkIoe npOCTpaHCTB0, T. e. TO IlpOCTpaHCTBO, KOTOpOe Mbl 
nonyraeM no naHHbrM H3MepeH~fi H ~ a 6 n m n e ~ u i i ,  nsnfleTcfl Henonno- 
onpeneneHHblM. Henonuoonpenene~~oe npocTpaucTBo UCnOflb3yeTCR 
nns nocTpoeHun HenpepblsHoro reonorwsecKoro npocTpaHcTsa, B KOTO- 
POM 3 ~ a ~ e ~ n n  C B O ~ ~ C T B  BeuecTBa K ~ K H M - n ~ 6 0  C ~ O C O ~ O M  ( u a n p ~ ~ e p ,  
s~c~panonnuue i i  unu u~~epn0nffUHeii)  onpeneneebr nnn ~ a x n o f i  TOY- 
KU. T a ~ o e  npocTpaHcTBo nBnneTcn nonnoonpeneneHHbIM. nepexon OT 

H e n O ~ H O O ~ P e A e f l e H H O I ' O  K ~ O f l H O O n p e n e f l e H H O M y  IlpOCTpaHCTBy nBJIR- 
eTcn npouenypoii nocTpoeHufl Monenn peanmoro reonorusecKoro 
npocTpaucTsa. B p e 3 y n b ~ a ~ e  3 ~ 0 i i  npoqenypM M H  OT Henonnoonpene- 
neuHoro @ o p ~ a n b ~ o r o  reonorusecsoro npocTpancTsa nepexonnM He K 
peanbHoMy reonorusecKoMy npocTpancTBy, a K ero Monenu. 

no onHoMy u TOMY x e  HenonHoonpeneneHnoMy IIpOCTpaHCTBy B 
3aBUCnMOCTU OT Bbl6pan~b1x npouenyp uuTepnonnuun u 3KcTpanonrr- 
U U U  MOrYT 6 ~ ~ b  IlOJlYqeHbl pa3Hble MOAeflU, B pa3flUqHok CTeneHH 
COOTBeTCTBylolqUe PeaflbHOMy CTPOeHAM H3yYaeMOT0 re0n0rUseCK0r0 
npOCTpaHCTBa. XapaK~ep~of i  O C O ~ ~ H H O C T ~ K I  ~0JIene6,  06ycno~nennoii 
O ~ ~ ~ K T U L I H ~ ~ M U  3aKOHOMePHOCTRMU IlpOUeCCa n03HaHUR, nBnReTCn TO, 
9TO HU OAHa MOneJlb He MOXeT Bblpa3UTb BCeX CBORCTB U O T H O ~ ~ ~ H U ~ ~  
MonenwpyeMoro 065eK~a.  BcnKan Monenb x a p a ~ ~ e p u 3 y e ~  o 6 a e ~ ~  
numb ynpolqeeso, n p u 6 n u m e ~ ~ o .  C ~ e n e ~ b  n p u 6 n u x e ~ u n  ( y n p o ~ e -  
nun) Monenu s a s u c u ~  OT pxna @ a ~ ~ o p o ~ :  cTeneuu c n o x u o c ~ u  cTpoe- 
HUR 0 6 5 e ~ ~ a ,  OT TOrO, npU noMOUU KaKHX CpenCTB ( T ~ O ~ ~ T U Y ~ C K U X  U 
T ~ X H H ~ ~ C K H X )  OCylqeCTBflReTCR MOnef lUpOBaUUe,  OT KOnRUeCTBa HC- 
nonb3ye~ofi we@op~auuw, a T a m e  OT ueneii MonenupoBaHun. 

K p o ~ e  TOrO, nnn onnor0 N TOM x e  peanbnoro reonorHsecKoro 
IIpOCTpaHCTBa MOXHO nOCTPOUTb HeCKOJIbKO ClleUUanU3UPOBaHHblX MO- 
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neneA ( B  COOTBeTCTBUU C YnOMRHYTbIM paHee n p U H U U n O M  CneUUaflU3a- 
UHH). Memny CneuUanH3UpOBaHHblMU M O n e n n M U  MOXHO YCTaHOBHTb 
KoppeflRQNOHHble OTHOUleHUR, UCllOJlb3YR KOTOPble, B CBOKl OqepeAb 

MOXHO IIpOBOnNTb KOppeKTUPOBaHUe O ~ U O R  MOnef lU  no npyroii, nOCT- 
pOeHne Monenn on~oi i  cneuuanu3au~u no Monenu npyroii cneuuanu3a- 
UHH u T. n. klcnonb3oea~ue 3TUX B O ~ M O X H O C T ~ ~  C ~ O C O ~ C T B Y ~ T  IIOflyW- 
HnKl 6onee aneKsaTHblx n p e n c ~ a s n e ~ u k  o cTpoeHuu peanbHoro reo- 
norusecKor0 npOcTpaHCTBa. T a ~ o i i  IlOnXOn nOCTaTOsU0 IllupOK0 
~cnOnb3yeTCfl B ~ e ( P ~ e r a 3 0 n p o ~ b l c n o ~ o i i  reonoraa. HanpuMep, Korna 
no naHHblM 06 U3MeHeHnU IlpOHUUaeMOCTU UJIU rUnpOnpOBOnHOCTH 
065eKTa (M0ne~b O ~ H O R  C H ~ U U ~ ~ ~ ~ ~ U U U )  CynRT 0 IlpOnyKTUBHOCTU 
pa3HblX yqacTKoB 3anexu ( ~ o n e n b  npyroii cneuuanusauuu). 

BaXHbIM ~ ~ ~ M ~ H T O M  npouenypbl nepexona OT Henonuoonpeneneu- 
Horo K nonHoonpeneneHnoMy npocTpaHcTey, I. e. npouenypkd nocTpoe- 
H U E  Monenu peanbHoro reonorusecKoro npocTpaHcTsa, nsnReTcn npo- 
~ e n e u u e  reonoru.recKnx rpaauu. Ao nposenenun rpaHuu @ o p ~ a n b ~ o e  
npocTpaHcTBo nBnnercn HenonHoonpeneneHubIM, T. e. ~ H ~ Y ~ H U I I  Tex 
HJH HHblX npU3HaKOB H a M  U3BeCTHbl JIUUlb B OTneflbHblX TOYKaX- 
I IyHKTaX na6nmne~un.  n p o ~ e n e ~ u e  rpaHuu 0 3 ~ a s a e ~  pasneneaue npo- 
CTpaHCTBa Ha O ~ J I ~ C T U ,  B OTHOUleHHU KOTOPblX ZOnYCKaeTCfl ( R ~ U  CYU- 
TaeTcn, n p ~ ~ u ~ a e ~ c n ) ,   TO BHYTPU   TUX o6nac~eii  maseuun n p u s ~ a -  
KOB U3BeCTHbl nfls nm6oA T09KU. B pe3YJIbTaTe nPOCTPaHCTB0 CTaUO- 
BUTCR nonuoonpenenenHbIM. 

reonorusec~arr rpanuua - 3 ~ o  nm6an noBepxeocTb ( n u ~ u n  unu 
TOqKa B nBYMePHOM UflU OnHOMePHOM I ~ ~ o c T ~ ~ H c T B ~ ) ,  IlPOBeiIeHHaR B 
reonoruYecKoM IIpOCTpaHCTBe B pe3yJIbTaTe H ~ K O T O P O ~ ~  0nH03Ha9~0fi 

npouenypu. K reonorusecKnM rpaHuuaM, T a K  me K a K  u K reonoru- 
YeCKOMy IlpOCTpaHCTBy, IlpUMeUUM I l p U H U U n  CneUUanU3aLIHH. reoflore- 
gecKue rpaHuqbl RBJIRK~TCR C ~ ~ U U ~ ~ U ~ N ~ O B ~ H H ~ I M U  no TOMY C B O ~ C T B Y  
unu cnucKy CBORCTB, no KOTOPOMY OHU BblaeneHbl. C n e u ~ a n u 3 a u u ~  
rpaHHub1 H ~ ~ ~ I B ~ ~ T C R  ee reonorusec~oii npuponoii. r p a ~ u u b ~  M O ~ Y T  

6b l~b  JIHTOJIO~UYeCKUMU, ~ ~ o @ H ~ A ¶ ~ c K E M H ,  ~ ~ O C T ~ ~ T U ~ ~ ~ @ H ~ ~ C K H M U  
H 1. A. 

M ~ P H O C T ~  rpaHUUbl H a  e n H H U U y  MeHbUle MePHOCTU IlpOCTpaUCTBa, 
B KOTOPOM O H a  BblAeflReTCR: B TPeXMePHOM IIPOCTPaHCTBe rPaHUUa 
6yneT AByMepHofi ( ~ J I O C K O C T ~  H J l U  6onee CjrOXHaR ~ O B ~ ~ X H O C T ~ ) ,  B 
ARYMePHOM - O ~ H O M ~ P H O ~  ( ~ P R M B R  UJIU JIUHUR 6onee C J O X H O ~ ~  @0p- 
MU),  B O ~ H O M ~ P H O M - T O ~ K ~  (~eno ,  He uMewlqee u 3 ~ e p e ~ u i i ,  nyne- 
BOR M ~ P U O C T U )  . 

Onuu rpaHuubI CYIUeCTBYKlT B npupone, u name neno- ~ a i i ~ u  ux 
H npocnenmb; npyrwe, XOTR H 06ycno~neebl pacnpeneneHueM semecr- 
B a  B IlpOCTpaUCTBe, O I H a K O  IlOflOXeHUe UX 3aBUCUT OT HaUlUX IIOCT- 
poeuu8, T. e. OT n p u ~ e ~ g e ~ o i i  npouenypkd ux sbmene~un.  E C T ~  rpa- 
H H U ~ I ,  H e  3 a ~ u c ~ l q u e  OT pacnpenenenun BemecTsa B npocTpancTse. 
T ~ K U M  0 6 p a 3 0 ~ ,  reonontrecKue r p a u u u ~  pa3nusa ro . r~~  no Mepnocru, 
reonorusec~oii npupone N npouenype BblneneHun. no MepHOCTU BH- 
~tVIRKlTCR TPU Pa3HOBUnHOCTH rpBHHU:  nByMepHble, OAHOMepHble U 
HynbMepHme; no reonorusec~oii npupone- cKonbKo yronuo; no npo- 
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U e n y p e  B b l n e n e H U n  - l u e C T b  TUIIOB: pe3KOCTHbIe ,  Al i3%WHKTtiBHble ,  
YCnOBHWe n e p B O r 0 ,  B T O p O r O  U T P e T b e r O  T U n O B  U ~ P O H 3 B O n b H b l e .  

1. K Pe3KOCTHblM T P a H H U a M  OTHOCIITCn e C T e C T B e H H b l e  r p a H U U M ,  
KOTOpble  ~ a 6 ~ 1 l o n a l o T c n  (pasnusalo~cn) no pe3~0fi c M e H e  @ 1 1 3 n q e c ~ n x  
C B O ~ ~ C T B  B e u e c T s a ,  ne~porpa@urec~oii  CTPYKTYPH H T. n. T~KOBH,  
H a n p w M e p ,  n o s e p x H o c T u  H a n n a c T o s a H u r r .  Pes~oc~uble r p a H w u b l  non- 
H O C T ~ W  O n p e n e n n m T c n  P a c n p e n e n e H u e M  3 ~ a s e ~ u k  CBOACTB seqec.rs:i 
B r eOn01 'UqeCKOM n p O C T p a H C T B e .  ~ T U  r p a H U U b l  npe i (CTaBJ l f l I0T  co6oR 
n O B e p X H O C T u  ( ~ U H U H  unu T O ~ K U ) ,  npu  nepexone sepe3 K o T o p b l e  pe3- 
KO H3MeHRloTCII  3Ha9eHMFl  O T n e n b H b l X  C B O ~ C T B  WJlB IIPOW3BOAHblX O T  
>TUX CBORCTB, no KOTOPtdM @ O P M ~ ~ N ~ O B ~ H O  I lPOCTPaHCTBO. 

2. ~ U ~ % M H K T W B A ~ ~ M W  I'paHWUaMU IIBJIflWTCfl T p a H U U b l ,  CBI13aHHble  
C P a 3 P b l B O M  CnnOIUHOCTU TeOJOI'H9eCKOTO I l p O C T p a H C T B a .  ~ T H  r p a H W -  
UW MOrYT K O M ~ U H U P O B ~ T ~ C R  C Pe3KOCTHblMH HJIH YCnOBHblMU r p a H H -  
u a M u  ( ~ a n p u ~ e p ,  H a p y L u e H u b l e  P ~ ~ K O C T H M ~  rpanuqbl, H a p y n r e H H u e  
YCJlOBHbIe r p a H U U E d  nepBOI '0  'runa). A H ~ % H ) H K T U B H ~ ~ ~  r P a H H U b l  n p e p  
CTaBJ t f l l oT  co6oA T ~ K T O H H ~ ~ C K H ~ ~  KOHTaKT B B W n e  IIOBePXHOCTU, jlUHUU 

unu T O ~ K U .  I Ipu nepexone sepes T a K y l o  r p a H u u y  ceokc~sa B e q e c T -  
B a  MOrYT p e 3 K O  MeHRTbCR ( H ~ A P H M ~ P ,  K O r A a  KOHTaKTHPYloT  CnOU 
pasaoro n u T o n o r u s e c K o r o  c o c ~ a s a )  wnu H e  u c n b I T b m a m T  p e ~ ~ o r o  u3- 
M e H e H U R  ( ~ a n p u ~ e p ,  K o r n a  ~ U ~ ~ H J H K T U B H ~ ~  r p a H u u a  n p e n c T a s n e u a  
T ~ ~ U H H O ~  C H ~ ~ O J I ~ ~ I U M  C M e l q e H U e M  H n u  ~ o o 6 q e  6e3 c ~ e q e ~ u n ) .  

3. Ilonoxeaue ycnosnblx r e o n o r u s e c K u x  r p a H u u  nepeoro T u n a  
~ ~ B U C H T  OT P a c n p e n e n e H H u  3 ~ a s e u n k  CBORCTB B e q e c T s a  B n p o c T p a n -  
CTBe,  HO O n p e n e n R e T c r r  o ~ o  B 3 a s ~ c u ~ o c ~ u  OT 10% npouenypbl, KOTO- 
pyI0 Mbl  E P U M e H R e M ,  9~0661 C Y q e T O M  P a C n p e n e J e H M H  C B O ~ C T B  npo- 
BeCTH 3 T Y  r p a H U U Y .  K YCJIOBHblM T P a H U U a M  3TOTO T u n a  OTHOCUTCR 
n o s e p x H o c T u  (nunnu, T O ~ K H ) ,  H a  KOTOPMX O T n e n b H b l e  C B ~ ~ C T B ~  us 
COBOKynHOCTH C B O ~ C T B ,  no KOTOPblM @ O P M ~ J ~ H ~ O B ~ H O  I lPOCTpaHCTBO, 
n p H H U M a l o T  H e K O T O p b l e  @ U K C U ~ O B ~ H H ~ ~ ~  3 H a q e H H H .  T ~ K W M N  3 H a s e -  
HHIIMU IIBJIIIIOTCII, H a n p H M e p ,  KOHJlUUUOHHble 3 H a q e H U I I  IIOPHCTOCTH 

unu n p o H w u a e M o c T u ,  K o T o p u e  p a 3 n e n f l m ~  ~ e @ ~ e ~ a c b ~ u r e u u b r e  noponbl 
H a  T e ,  W 3  KOTOPblX ~ e @ T b  6 y n e ~  n O C T Y n a T b  B C K B a X l l H b l  n P U  n a ~ ~ o i i  
CUCTeMe p a 3 p a 6 0 T ~ U ,  U T e ,  KOTOPble  H ~ @ T U  O T A a B a T b  H e  6 y n y ~ .  

4. Ycnosuan r p a H u u a  B T o p o r o  pona T a K x e  c ~ s s a ~ a  c pacnpenene- 
HUeM ~ H ~ W H W I ?  CBOACTB B e q e c T B a  B r e o n o r n q e c K o M  n p o c T p a H c t e e ,  
HO nnn o n p e n e n e H u n  ee nonomenun ~ p e 6 y e ~ c n  n p u M e H e H u e  no ~ p a f i -  
neR M e p e  neyx npouenyp, H a n p u M e p :  B M n e n e a w e  ~ ~ ~ K O C T H O ~  r e o n o r r l -  
¶ e c K o f i  r p a H u u b l  u onpenenenue n o n o m e H u n  H a   TOR r p a H n u e  T o s e K  
CO CXORHHMU r e O M e T P U 9 e C K U M H  X a P a K T e P H C T U K a M A ,  KOTOPbIe  N O I I p e -  
n e n n l o T  nonoxeuue ycnoenofi rpanwuu B T o p o r o  T u n a .  Ta~ofi  r p a ~ n u e k  
6yne~,  H a n p u M e p ,  ~ ~ M K H Y T ~ R  u30runca, onpenennmuarr p a s ~ e p  a H T u -  
K J J U H ~ J ~ ~ H O ~  C K n a A K U ;  U 3 0 r U I l c a - 3 T 0  r e O M e T P U 9 e C K O e  MeCTO T O q e K  
pasuok BHCOTN H a n  y p o e H e M  MOPR, p a c n o n o x e H H b l x  H a  K p o B n e  (unu 
nonomse) n n a c T a ,  nsnnmqefica P ~ ~ K O C T H O ~  rpauuuefi. 

5. n o n o x e ~ u e  y c n o e H t a x  rpawnu T p e T b e r o  T u n a  T a K x e  3 a ~ u c w ~  
O T  P a C n p e n e n e H H I l  3 ~ a s e ~ k I f i  C B O ~ C T B  B e U e C T B a  B n p O C T p a H C T B e .  B 
n a H H O M  C n y q a e  3 T U  C B O ~ C T B ~  HCTOJlKOBbIBaIOTCR npW n O M O U U  p e T p 0 -  

CneKTUBHblX ~ ~ K O H C T P Y K U N ~ ,  4 T O  U p e n n O n a r a e T  U C n O n b 3 0 B a H N e  n H H a -  
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MU4eCKUX CHCTeM U r U n O T e 3  B COOTBeTCTBUU C n P U H U H n O M  a K T Y a n H 3 :  
M a .  K y C n O B H b l M  reOJlOTH9eCKUM r P a H U U a M  T P e T b e r O  T u n a  OTHOC5lTCR 
x p o ~ o c ~ p a ~ u r p a @ u s e c ~ u e  r p a ~ u u b l  - n o B e p x H o c r w  p a s H o r o  B p e M e H H ,  
HO H e  ~ A O C T P ~ T U ~ P ~ @ H ~ ~ C K H ~ ,  B H A e n n e M b l e  K a K  Pe3KOCTHble .  K HUM 
x e  OTHOC~TCII  r p a H U u M ,  O n p e n e n n e M b t e  npu n a n e o n o c T p o e e u n x ,  @a- 
U u a n b H u e  r p a ~ ~ u b l  u T. n. 

6. I I p o u 3 ~ 0 n b ~ u e  r P a H u u b l  H e  C B R ~ ~ H W  c P a c n p e n e n e u u e M  eeue- 
c - B a ,  Hx n o n o x e H H e  B I l p O C T p a H C T B e  3 a B H C U T  T O n b K O  OT IfOCTaBJleHHIdX 

u p e l u a e M b l x  3ana.r, 0 6 y c n o ~ n e ~ o  ~ 0 0 6 p a ~ e ~ u f l ~ n  Y ~ O ~ C T B ~ ,  ~ K O H O -  

~ u q e c ~ o f i  U ~ J I ~ C O O ~ P ~ ~ H O C T ~ M  H T. n. H a n p ~ ~ e p ,  npu U 3 y r e ~ u a  
CBORCTB K O n n e K T O p O B  H ~ @ T H  U ra3a IlOpUCTOCTb,  I I p O H U U a e M O C T b  no- 
pon O n p e n e n R W T c n  no o 6 p a 3 u a ~  K e p H a ,  I lOBepXHOCTb KOTOpOrO M O X e T  
p a C c M a T p u B a T b C s  B K a s e C T B e  n p 0 ~ 3 ~ 0 n b ~ 0 f i  ~ ~ o J I O ~ H ~ ~ C K O ~  r P a H H U b l .  

K 3TOMY T U n y  MOrYT 6 b l T b  OTHeCeHbl  T a m e  T P a H U U b l  ~ a T e r 0 p U f i  3ana- 
mB. HP C O B n a n a l o q H e  C K ~ K H M U - n u 6 0  eCTeCTBeHHblMH UJlH YCJlOBHblMU 

.- .-.... ~~~~-~ . 
M e p ~ o c T b  r e o n o r u q e c K o r 0  ~ e n a  p a e H a  M e p H o C T U  n p o c T p a u c r s a ,  e 
K ~ T O P O M  O H 0  B b l n e J l n e T C f l .  B n B Y M e P H O M  ll O n H O M e p H O M  r e O J l O r U q e C K H X  
n p o c T p a H c T B a x  r e o n o r w s e c K u e  T e n a  n p e n c T a B n n m r  co6ok s a c T u  no- 
B e p x n o c T u  unu O T ~ ~ ~ K U  ~ U H U A .  n n n  B b l n e n e u w n  r e o n o r u s e c K o r o  T e n a  
n o c T a T o s H o  y K a s a T b  ero rpasuubl. n o  xapawepy o r p a H u s e u u n  reono- 
r U s e C K u e  Tens M O X H O  p a 3 n e n w T b  H a  Pe3KOCTHble ,  JIH3%loHKTUBHble, 
y c n o B m e  n e p B o r o ,  B T o p o r o  H T p e T b e r o  pona, o r p a H u s e H u b l e  K O M ~ U -  
HHPOBaHHblMU r p a H U U a M H .  

K p 0 ~ e  TOrO,  r e O n O r U . l e C K H e  T e n a  M O r Y T  6 b l T b  IIPOCTMMU H CJ IOX-  
HHMU. reonorusec~ue T e n a ,  BHYTPH KOTOPMX no p a ~ ~ ~ a ~ p ~ ~ a e ~ ~ f i  
COBOKynHOCTH n p H 3 H a K O B  (no 3 a n a H H O M y  U n U  B ~ ~ ~ ~ ~ H H O M Y  CnIiCKY 

C B O ~ C T B )  H e n b 3 n  n p O B e C T H  HW O A H O ~ ~  ~ C T ~ C T B ~ H H O ~ ~  U J H  ~ C ~ O B H O ~ ~  rpa- 
HHUW, H ~ ~ ~ J B ~ ~ T C R  ~ P O C T H M H ,  a T e n a ,  B H ~ T ~ U  KOTOPHX MOXHO npo- 
BeCTU XOTn 6b1 O n H Y  TaKYK) T P a H H U Y ,  - CnOXHLdMU. Tena, C p e A U  
r p a H U U  KOTOPblX HMeloTCfl  W YCJIOBHble, H a 3 b l B a l o T C n  YCnOBHblMH re0- 
n o r u s e c K u M u  T e n a m .  

n p u  P a C C M O T p e H U U  CJlOXHOrO Tens K a K  CWCTeMbl COCTaBJIII loUIUe 
er0 H e y C n O B H b l e  U n U  Y C n O B H b l e  I l p O C T b l e  Tens B b I C T y n a l o T  K a K  3 n e M e H -  

~ b l  c u c T e M b 1 .  IIO~TOMY pa36ue~ue cnoxnoro T e n a  H a  n p o c T b i e  rena 
u a 3 b l ~ a e ~ c n  3 n e ~ e ~ ~ a p u 3 a u u e i i  c n o x ~ o r o  T e n a .  3 n e ~ e u ~ a p u 3 a u n a  
U M e e T  CMblCn T O n b K O  B KOHKPeTHOM @ O P M ~ ~ ~ H O M  CTaTH'IeCKOM n p O C T -  
P a H C T B e ,  T. e. M O X e T  6 b l T b  n p 0 B e n e H a  T o f i b K O  n0  3 a n a H H O M y  CnUCK)' 
CBORCTB. 3 n e ~ e ~ ~ a p ~ s a u w n  r e o n o r u s e c K o r o  n p o c r p a H c T s a  mi.niercn 
ueo6xonu~oH npennocbln~oii ero onucaeua. 

nocne T o r o ,  K a K  reno B u n e n e H o ,  ero cnenyel onucarb, s r o 6 ~  
U M e T b  B 0 3 M O X H O C T b  P e U l a T b  I I P a K T U W C K H e  3 a n a s U ,  a T a K X e  C p a B H U -  
B a r b  ero c n p y r u M u  T e n a m ,  ~naccu@uuuposa~b  reonorusecltue T e n a ,  
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BCKPblTblX ~ Y P O B ~ ~ M U  CKBBXUHBMU, COCTaBa  U C B O ~ ~ C T B  @ ~ ~ O H ~ O B ,  CO- 
nepxaquxca B y ~ a s a ~ ~ ~ x  noponax, B o 6 q e ~  ~ O C T ~ T O ' I H O  u nna 
cocTasneuun npoeKTos pa3pa60TKu sanexeii H ~ @ T U  u rasa, 065e~ublR 
MeTOn asnneTca O C H O B H H M  H uau6onee yHusepcanbuMM MeTonoM 
OUeHKW 3anaCOB K a K  H ~ @ T U ,  T a K  U M38. 

0 6 ~ 3 a T e n b ~ b . r ~  YCJIOBUeM YCneluHOrO IIpuMeHeHHfl 0 6 a e ~ u o r o  Me- 
Tona asnaerca ~ t . 1 6 0 ~  pasy~uo i i ,  He npo~ueopesaqeii nei icreu~enb~o-  
MY nonoxeuum seuek c x e m  pacsneaeuua ( ~ n e ~ e ~ ~ a p u s a u u u )  
UCCnenOBaHHOrO 6 n o ~ a  3eMH0fi KOPbl  Ha I IPOJ lYKTUBHble  H HenPOnYK-  
TUBHble T O ~ U U ,  nponyKTnBublx ~ o n u -  H a  sanexu u pa3nennmuwe ux  
Maccbl HenponyKTuaHbIx nopon, sanexeii - Ha nnacm, nponyKTueublx 
U n a C T O B  - Ha nOnCTeTHble 065eKTb1 H 6 n o ~ u .  B CBnsw C YKa3aHHbIM 
O ~ C T O I I T ~ ~ ~ C T B O M  IlpOIIeCC nOnC9eTa 3anaCOB H ~ @ T H  U ra3a 065eMHbIM 
MeTOnOM @ ~ K T U Y ~ C K A  CKJIanb lBaeTCII  H3 T P e X  OTHOCUTeJlbHO 060~06-  
neuHblx ~ T a n u i i .  

1 .  AeTanbHan Koppennuun pa3pe30~ C K B a x u H ,  3 a ~ a ~ s u ~ a m u a a c n  

BblneneHueM (Ha  U C C J I ~ A ~ ~ M O ~ ~  nnoruanu, B ~ X T O R  B uenoM, H B K a x -  
noii cKsaxuue, BcKpblBluefi n a ~ ~ b ~ i i  s n e ~ e ~ ~ )  oTnenbHMx sanexeii, 
KoTopble PacsneuamTca H a  nnacm,  a nocnenHHe B CBOIO osepenb 

nonpa3nennm~ca H a  noncseTHble 06'beK~bl n 6 n o ~ u ,  T .  e. H a  HeKOTOpble 
B H Y T P e H H U e  CpaBHUTeJIbHO cna6o U3MeHsHBble ( X O T R  6~ no HeKOTO- 
p b l ~  ~3 napaMeTpos, H Y X H M X  nnu noncseTa sanacos) S J I ~ M ~ H T W .  

2. ~e0Me~pH3auH74 IlOACseTHblX O ~ ' ~ ~ K T O B ,  0 6 ~ 9 ~ 0  CBOnRUaflCX K 
IIOCTpOeHUlO pa3nUsHblX KapT HnH ( B  Y C J l O B N f l X  UCIlOJIb30BaHHII 3 B M )  
K PaC9eTY qNCneHHMX ~ 0 I W e k  COOTBeTCTBYlolUHX reOJIOrH4eCKUX no- 
neR u no cyuecTBy BblcTynaroqaa B KasecTse saKnrosuTenbHoro s ~ a n a  
npouenypbl ( ~ a s u ~ a r o q e f i c a  ~oppennuuefi paspe30~ C K B ~ X U H )  
nepexona OT HenonHoonpeneneHHoro @ o p ~ a n b ~ o r o  reonorusecicoro 
IIPOCTpaHCTBa K nOJlHO0npe~eneHHOMy. H a  S T O ~ ~  C T a n U H  @ ~ K T U ~ ~ C K U  

~ o ~ c ~ p y u p y m ~ c a  T e  @ o p ~ a n b ~ u e  npocTpaHcTBa ( ~ a n p n ~ e p ,  Monenu 
nOJl5l OTMeTOK KPOBnA nOnC¶eTHOrO 065eK~a, nOJR S @ @ ~ K T U B H ~ ~ X  He@- 
TetiacMueHuhlx TonquH, nona ~ O ~ H C T O C T ~ ,  nona ynenbHblx sanacos 
u T .  n . ) ,  onepauuu, KoTopble n 0 3 ~ 0 n a m ~  OnpenenuTb nonoxeHue rpa-  
HUII  noncseTHux O ~ ~ ~ K T O B  B nnaHe n paspese, UccnenosaTh u ysecTb 
n p U  OUeHKe 3anaCOB X a p a K T e p  I lpOCTpaHCTBeHHOrO A3MeHeHUfl STUX 

O ~ ~ ~ K T O B ,  BblnOJIHUTb IlOlICqeT 3anaCOB K a K  nJIH 065eKTa B UeJIOM, T a K  
U no er0 OTnenbHblM COCTaBHblM WCTflM UJlU n0 COBOKYnHOCTU U3 He- 
CKOnbKUX IlOnCWTHMX O ~ ~ ~ K T O B  HZU U X  COCTaBHblX sac~ef i .  

3. I loncse~ sanaco~.  
B caMoM o 6 q e ~  snne @ o p ~ y n a  nna onpenenema conepxarunx- 

ca B Henpax sanacoe H ~ @ T U  Q B noncseTHoM o 6 a e ~ ~ e ,  nnoqanb 
IIpOeKuUU KOTOpOrO H a  TOPH30HTaJlbHYhJ IIJOCKOCTb P a B H a  F. B Cay- 
sae Bmpaxeuua sanaco~  B enuHuuax n s ~ e p e ~ u a  MaccM H ~ @ T U ,  ne- 
pesene~~oi i  B nOBepXHOCTHble Y C ~ O B U I I ,  3anuchl~ae~ca cnenymuluM 
0 6 p a s o ~ :  

Q = SI h,,,(x, Y )  m (x, Y )  k,(x,  Y )  0 (x,  Y )  PX (x,  Y ) ~ Y .  (111.1) 
F 

me x, y - KoopnuHaTM nm6ofi us ToseK npoeKuuu noncseTHoro 
065eKTa Ha TOPB30UTanbHYlO IIJIOCKOCTb; h s . a ( ~ ,  Y) - @YHKUUR,  KO- 
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T o p a n  nnn ~ a x n o f i  T O ~ K U  nnouanu F sanaeT ~uaseuue  BepTUKanb- 
H03 3 @ @ e K ~ ~ ~ ~ ~ f i  H ~ @ T ~ H ~ c M L K ~ H H o ~ ~  TOJlUlHHbl IlOnCqeTHOrO 0 6 a e ~ -  
T a ;  m ( ~ ,  y )  - @ Y H K U B I I ,  KoTopaa nna ToseK nnorqanu F sanae~ s ~ a -  
q e ~ ~ n  nopHCTOCTU H ~ @ T ~ H ~ c ~ ~ L U ~ H H ~ ~ X  nOpOn B COOTBeTCTBylOUUX 

nepeCeqeHHnX nOnCYeTHOrO o 6 a e ~ ~ a  BepTUKaJbHblMH n p f l M b l M U  (no- 
~ U C T O C T ~ ,  ycpeAueHHaR no nepeceseuum co BsseurnsaHueM no Ton- 
q H H a M  ~e@~enacblqenHblx npocnoe~);  &,(& y )  - @ y ~ ~ u u n ,  onucu- 
 amm man H ~ M ~ H ~ H H ~  no nnoqanu F ~ o S @ @ U u u e ~ ~ a  ~ e @ ~ e ~ a c u q e ~ -  

: HOCTH ~ O ~ ~ B _ O I Q _ ~ P O C T P ~ H C T B ~ ,  O > E ~ Q ~ ~ H H O ~ O  vcpenueHueM no sep- 
< ~ a i b ~ i b l ~  n e p e c e q e ~ u f l ~ - c e  B ~ B ~ F ~ B ~ H G  n o  n p o u 3 ~ e n e ~ u a ~  .  on- .. 

lqUH H ~ @ T ~ H ~ ~ ~ ~ ~ H H ~ ~ _ x ~ ~ ~ ~ ~ ~ ~ ? ~ ~ O ~ ~ ~ ? I ( . C C ~ ! ~ ~ ~ ~ ~  
wnnunu no 06'beMa~ IlOpOBblX I lpOCTpaHCTB OTneflbHhlX npOCnOeB;  
B ( x ,  y )  - @ Y H K U U R ,  O T p a x a l O q a f l  3aKOHOMepHOCTU npOCTpaHCTBeH-  
HOTO U ~ M ~ X ~ H U R  T a K  ~ a s ~ ~ a e ~ o r o  nepecseTHoro K O ~ @ @ U U U ~ H T ~  
H ~ @ T N ,  yquTblBamuero ycanrcy H ~ @ T U  npn ee nerasauun B npouecce 

E. ussneserlun Ha SeMuym noBepxHocTb A npu nocnenylorueM nnnTenb- ' HOM HaxoxneHuu B noBepxHocTHblx y c n o ~ u a x  ( y c p e n ~ e ~ ~ o  no nepe- 
CeYeHUm CO B3BeUINBaHUeM no 06'beMaM H ~ @ T M ,  3aKflmseHHblM B OT- 
nenbublx npocnoflx, unu no n p o u 3 ~ e n e ~ u a ~  T O J U H H  npocnoee H a  
M X  IIOPHCTOCTU A H ~ @ T ~ H ~ C ~ I U ~ H H O C T A ) ;  pH(.& y )  - - @ Y H K U U I ~ ,  O T p a -  

?' x a m q a a  X a p a K T e p  N ~ M ~ H ~ H U R  no nnoqanu F nnoTHocTu H ~ @ T H ,  ne- 
p e s e n e ~ ~ o f i  B noaepxHocTHble ycnosna (nna nepecesenun noncser- ! HOrO o 6 ' b e ~ ~ a  B ~ ~ T N K ~ J I ~ H o B  n p n ~ o f i  YCPenHeHHO CO B3BemHBaHUeM 

no OTHOCUTeflbHblM 065eMa~ H ~ @ T H ,  KOTOPYK) MOXHO H3BJeYb Ha 
IIOBepXHOCTb U3 COOTBeTCTBYIOUHX npOCf lOeB,  UJH CO BsBeluUBaHHeM 

no n p o u 3 s e n e ~ u n ~  TonIlraH npocnoe~ H a  H X  nopncTocTu, ~ e @ ~ e t i a -  
CblIUeHHOCTU H IlePeCgeTHble K O S $ J @ ~ U U ~ H T ~ I  3aKJIlO'leHHMX B H H X  
He@Te$I).  

~ O C K O J I ~ K Y  BblneneHue noncseTHbIx O ~ ~ ~ K T O B  06bl9~0 OCYWeCTB- 
nneTca T a K u M  0 6 p a 3 0 ~ ,   TO @YHKUUU 0 ( x ,  y )  u PH(x ,  y) npaeTwse- 
C K U  PaBHbl HeKOTOPbIM ~OCTORHHblM ( H J U ,  no MeAbluefi Mepe, n0nX- 
Hbl 6b l~b  Y C f l O B H O  IlpHpaBHeHbl K HeKOTOPbIM nOCTORHHblM U3-3a TO- 
r0, 9TO 3aKOHOMePHOCTU IlPOCTPaHCTBeHHOrO A3MeHeHHII IlepeCseTHO- 

rO K O ~ @ @ U U K ~ H T ~  U IIJIOTHOCTH H ~ @ T H  HSyqUTb He ynae~c f l ) ,  TO H p U -  
H U M a l O T  

..~ 
~ -- 

me 0 A p H -  O U ~ H K U  CPeiIHAX 3HaqeH~fi COOTBeTCTBYlOUIUX IlapaMeT- 

no nOnC9eTHOMy 06'beK~y B U e f l O M .  B CBR3U C STUM @ O P M Y J ~ ~  

( 1 1 1 . 1 )  y n p a u r a m u U m ~ x e ~ a e T s r r A  
Q = OP, 5$ h. .. (x,  Y )  m (x,  y)k, (x,  Y )  

-. 
(111.2) 

~~ 
~~~ 

. ~~ ~ ~. . . 
H a  UCnOflb3OBaHHU 3 ~ 0 f i  @0pMyJIbl ~ ~ ~ U P Y ~ T C R  O n H a  us pa3~0- 

B U w O c ~ e f i  o 6 a e ~ ~ o r o  MeTona noncseTa sanacos u e @ ~ u ,  ornocame- 
rota K rpynne pasuoenn~oc~eii ,  KoTopue @. A. ~ P U U I U H  [76] ~ashr- 

BaeT CmeTonaMu usonwHwfi>. IIoxanyfi, 6onee nonxonaquM ~ a s e a -  
H H e M  EJIR Pa3HOBHnHOCTU O ~ ~ ~ M H O ~ O  MeTOaa, ncnonbsymqefi @0p- 

Myny (I11.2),  6 y n e ~  TepMun aMeTon nonefi ~ e @ ~ e u a c ~ q e ~ u u x  o6ae- 
MOB nap? nocKonbKy nna oseHKu s u a s e ~ u a  nuTerpana npuxonuTce 
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CTPOATb KaPTbl H~OJIUHAH A J N  PaCC'lWTblBaTb qACJlOBble MOneJ lH  no- 
ne* npou3sene~un s e p ~ u ~ a n b u o i r  ~ @ @ ~ K T H B H O R  u e @ ~ e ~ a c b l u e ~ n o A  
T O ~ U ~ A H ~ ~  06'beKTa H a  IlOPNCTOCTb U Ha K O ~ @ @ N U W ~ H T  H ~ @ T ~ H ~ c ~ I u ~ H -  
HOCTH, T. e. npon3~eneuun, oTpaXamurero nMeHuo u e @ ~ e u a c b l u e u -  
HbI* 06'be~ nop. 

Ecnu n o n c s e ~ ~ b r ~  0 6 a e K T  BblneneH T a K U M  06pa3o~ .  YTO XJf l  He-  
r0 uenecoo6pasuo H3-3a OTHOCHTenbHOrO IlOCTOflHCTBa COOTBeTCTBylo- 
qe ro  napaMeTpa unu npuxonuTcn us-3a HenocTaTKa @ a ~ ~ u s e c ~ u x  

n a H H b l X  I IpUHUMaTb,  9TO @YHKUAII kH(x, Y) TaKXe paBHa IIOCTOSH- 
HOB k,, (kH(x. y )  =kH, rne k,, - o q e ~ ~ a  cpenHero 3 n a s e ~ u n  K O ~ @ @ U -  
UHeHTa  H ~ @ T ~ H ~ C ~ ~ I U ~ H H O C T U  no n O n C s e T H O M y  06'heK~y B u ~ ~ o M ) .  TO 
o & b e ~ u b r i i  MeTon noncqeTa 3 a n a c o ~  p e a n u 3 y e ~ c n  c U C ~ O ~ ~ ~ O B ~ H N ~ M  

@ O P M Y ~ ~ ~  

Q = k . 8 ~ ~  ss h0.x (x, Y) m (x ,  Y) d x d ~ ,  
F 

(111.3) 

T. e. K a K  CMeTon none* o 6 a e ~ o ~  nap>>, n p e n c ~ a ~ n a m q w i  co6oii 
eue  onHy n3 P ~ ~ H O B A ~ H O C T ~ ~ ~  o ~ ' ~ € ! M H o ~ o  MeTona u3 sucna sbrnenne- 
M b l X  @. A. ~ P U U ~ N H ~ ~ M  CMeTOAOB U ~ O J I U H H ~ ~ W .  ~ P U M ~ H ~ H W ~  PaCCMaT- 
P H B a e M O r O  MeTOna C B R 3 a H O  C nOCTpOeHUeM K a p T  U ~ O ~ U H N ~  UJlU C 
pacseToM sucnosbrx ~onenei i  none* npoa3sene~uk r t e p ~ u ~ a n b n o i r  
~ @ @ ~ K T U B H O ~ ~  H ~ @ T ~ H ~ C ~ I U ~ H H O ~ ~  TOJTUWHbl 065eK~a Ha IlOPACTOCTb, 

oTpaxaloruux 06aeMb1 nop B C o o T B e T c T B y m u u x  nepeceseuunx no* 
CqeTHOrO 06'beKTa BePTUKanbHblMN JIHHUIIMU. 

H ~ K O H ~ U ,  ecnu n o p u c T o c T b  ~ e @ ~ e ~ a c b r u e ~ u b l x  nopon npu nepe- 
xone OT onnoro BepTuKanbuoro nepeceseHnn noncseTHoro 0 6 a e ~ ~ a  
B e p ~ S i ~ a J l b ~ ~ f i  ~ ~ R M O *  K A p y r O M y  IIepeCeYeHPllo MeHReTCS Mano H n U  
A 3 - 3 8  HeAOCTaTKa @ ~ K T M Y ~ C K U X  n a H H b I X  H U K ~ K N X  H a A e X H b l X  3aKJIW-  
s e ~ u i i  o @YHKUUU m(x, y) c @ o p ~ y n u p o s a ~ b  He y n a e T c n .  TO npuau- 
MaeTcn, YTO u m(x, y) paena noc~onunoii m, n p e n c ~ a s n n l o q e f i  co- 
608 O U e H K y  c p e n ~ e f i  ~ O p A C T O C T U  H ~ @ T ~ H ~ C ~ I U ~ H H ~ I X  nOpOn no 06%- 
eKTy B uenoM. Torna @ o p ~ y n a  ( 1 1 1 . 3 )  noneepraeTcs n a n b u e f i r u e ~ y  
y n p o u e a u m  u nepexonuT B @ o p ~ y n y  

Q = m k e ~ x  JJ &.a (x, Y) d x d Y .  
P 

(111.4) 

IIOCKOJ~KY nwerpan B @ o p ~ y n e  (111.4) @ a ~ ~ u s e c ~ u  paeeH npoa3- 
Benesum nnouanu F r o p n 3 0 ~ ~ a n b ~ o f i  n p o e K u u u  noncseTHoro o 6 a e ~ -  
T a  Ha c p e n u e a p u @ ~ e ~ u s e c ~ o e  3 u a s e ~ u e  h,,, s e p ~ u ~ a n b ~ o R  3 @ @ e ~ -  
TUBHOR H ~ @ T ~ H ~ c ~ ~ L ~ ~ ~ H H o R  MOUHOCTU IIOnCYeTHOrO 06%eKTa, TO-@OP-  
~ ~ J l ~ ! ~ 4 ~ ~ 1 ~ m w , m p e n n c a ~ b  B 6onee npocToM ~ n n e :  

5 1 ' , . 4 " , ,  . i i t :  .- . Q = F&.n mke~m,  (111.5) 
1: . "' . ' 

T. e. M b l  I I pUXOnHM K TO* @ o p ~ y J l e ,  KOTOPYIO 06b19~0 EPHBOnRT B 

pyKosoncTsax n o  noncseTy sanacos u e @ ~ u  B KasecTse OCHOBHOR 
c p o p ~ y n ~  O ~ ' ~ ~ M H O ~ O  MeTona. 

~ ~ M ~ H H O  3Ta @ 0 p ~ y J I a  nexnT B OCHOBe 60J lbUlH~cTBa  p a 3 H O B U n -  
H O C T ~ ~  06ae~Horo MeTona noncsera 3 a n a c o ~ ,  B TOM sucne A B OC- 

HOBe TeX BapPiaHTOB MeTOna, KOTOPble @. A. ~ P A U ~ N H  H M e H Y e T  ~ 0 6 -  
CTBeHHO 06 'beMHblM,  O ~ ~ ~ M H O - C T ~ T H C T N ~ ~ C K U M ,  ~ ~ ' ~ ~ M H o - B ~ c o B ~ ~ M  U 
reKTaPHblM MeTOnaMU [76, C. 1311. 
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n p ~  HCnOJIb30BaHUU C O ~ C T B ~ H H O  O ~ % ~ M H O ~ O  MeTOna TaK H n U  
u n a s e  o n p e n e n n m T  nnoqanb F r o p u 3 o ~ ~ a n b ~ o 8  n p o e l t q u u  noncder- 
~ o r o  o 6 a e ~ ~ a  u o q e H u s a r o T  n p w c y u u e  eMy cpenHue s ~ a s e ~ u n  sep- 

~ n K a J I b H o i i  ~ @ @ ~ K T N B H O $  H ~ @ T ~ H ~ C ~ ~ U ~ H H O R  TOJ lUUHbl  ha,", IIOPUCTO- 
CTH u e @ ~ e ~ a c b l u e ~ u b l x  npocnoes m, K O ~ @ @ H U U ~ H T ~  ~ e a ~ e ~ a c b r u e -  

H U E  k,,, n e p e c s e T u o r o  K O ~ @ @ U U H ~ H T ~  e u nnoTHocTu pH B nOBepXH0-  
CTHHX YCJIOBHRX, KOTOpble  3aTeM U IlOnCTaBJlRloTCfl B @OPMYJIY 
(111.5). 

~ ~ ~ ~ M H O - C T ~ T U C T H ~ ~ C K U ~  MeTOn OTJlUsaeTCX OT C O ~ C T B ~ H H O  06%- 
e M H O r O  T O J b K O  TeM, q T O  BCe UJIU HeKOTOpble H 3  napaMeTpOB m, k,, 
0, ' pH u n u  ~ a ~ o e - T O  npou3seneHue  TUX napaMeTpoB O n p e n e n n m T c X  
He no p e 3 y n b ~ a ~ a ~  uccnenosaHun nauuoro . n o n c r e T H o r o  06%eKTa, a 
nepeHocflTcX Ha nan~bli i  06'beK~ no aHanornu c npyroro 06aeKTa. 

B ~ ~ % ~ M H ~ - B ~ C O B O M  MeTOne, I l p A M e H R e M O M  B OCHOBHOM H a  647~3- 
nOBepXHOCTHHX 3aJIeXaX, Me M O X H O  0~06paTb K P Y n H b l e  6 n o ~ u  ~ e @ -  
TeHaCHUeHHbtX I lOPOn H, UCCJIenOBaB HX, OIlpeAenHTb, CKOJIbKO ~ e @ -  
TU C O ~ ~ P X U T C I I  B 1 M~ noponu, p a 3 n e n b ~ a ~  oqeHKa noncseTublx na- 
paMeTpOB m, k,, 8, p, He ~ ~ O U ~ B O ~ H T C X ,  a cpa3y H a x o n u T c n  o u e u ~ a  
cpenHero 3 n a s e ~ u n  n p o u 3 ~ e n e ~ u n  mk,8p,, s e n w s u a g  KOTOPOR A non- 
CTaBnXeTCfl B @OPMYJIY ( 1 1 1 . 5 )  BMeCTO COOTBeTCTBYIOUleTO npOH3Be- 
neeuu. 

TaK Hasbl~aeMbIk r e ~ ~ a p ~ b l *  MeT0.4 flBJlneTCn Pa3HOBNnHOCTbIO 
o 6 ~ e ~ ~ o - c ~ a ~ u c ~ a s e c ~ o r o ,  npenycMaTpnsamuero nepeHoc Ha nan- 
u b l B  0 6 a e ~ ~  no aaanorm c npyroro o 6 a e ~ ~ a  s ~ a s e ~ u n  npouseene- 
Hun rnk,Op, unn naxe  n p o u 3 ~ e n e ~ w n  h,,m&8p,. 

C p a s ~ u s a n  @ o p ~ y n y  (111.5) c @ o p ~ y n o i r  (111.1). nerKo no- 
H X T ~ ,  B seM 3 a ~ n m s a e ~ c n  npHnqmuanbHoe pa3nnsae Mexny HHMEI. 
@ w r y p u p y l o q u i r  B (111.1) uHTerpan OT n p o u 3 ~ e n e ~ u r r  @ y u ~ q u i i ,  
o n u c b r B a m q u x  nonn pa3nus~brx  npocTpancTseuHblx nepeMeHHblx, 3a- 
Meueu B @ o p ~ y n e  (111.5) n p o a 3 ~ e n e ~ u e ~  nnouana, no ~ o ~ o p o i i  BH- 
IlOJlHReTCII U H T e r p A P O B a H U e ,  Ha OUeHKU C p e A H H X  3Ha¶eHPi* @ ~ H K U H A ,  
npouseene~ue KOTOPMX nonnexur KuTerpupoeaHulo. 3 ~ a  onepauun 
He nBJneTCX BnonHe 6 e 3 0 6 u n u o R  H M O X e T  C n Y X U T b  I~PU'JHHOB IIORB- 
JleHWn CUCTeMaTNYeCKHX O I I I H ~ ~  B IlOnCYeTe 3anaCOB. 

@ 0 p ~ y J I a  (111.1) Y W T b l B a e T ,  s T 0  IlapaMeTpbl MOrYT U3MeHRTbCII 

B3aHMOCBR3aHHO B TOM CMbICJIe, 'IT0 YYaCTKU nOBblUleHHblX 3 u a s e n u B  
onHOr0 H 3  IIapaMeTpOB ( H ~ ~ P N M ~ P ,  B e p ~ P i K a J l b H ~ f i  ~ @ @ ~ K T U B H O ~ ~  
~ e @ ~ e u a c b r u e ~ u o i r  T O J I ~ U H M ) ,  K a K  npaBuno, x a p a ~ ~ e p u 3 y m ~ c n  li 
nOBblUleHHblMU ( U ~ U  I ~ O H N X ~ H H H M U )  3HaYeHHIIMU npyrOr0 IlapaMeT- 
Pa ( l l a n p ~ ~ e p ,  ~ O ~ U C T O C T U ) .  Q o p ~ y n a  (111.5) 3TO O ~ C T O R T ~ J ~ ~ C T B O  
U r H O p U p Y e T ,  I( n 0 3 T O M Y  O H a  M O X e T  CYWTaTbCII ~ K B A B ~ ~ ~ H T H O ~  @OP- 
Myne (111.1) B TOM cnysae, Korna c s n 3 e R  TaKoro Tuna HA Mexny 
U a p a M e ~ p a ~ u ,  B ~ X T H M A  n o n a p H o ,  H U  Mexny p a 3 n u s u ~ ~ u  npousse- 
neHWI lMH 3 T U X  IlapaMeTpOB, B3XTblX B COYeTaHUSIX, He UMeKlUIHX 06- 
lll l-X 'IJIeHOB, HeT. T a ~ a n  CLiTYaNNIl U ~ ~ C O J I ~ T H O %  B ~ ~ A M H O ~  He3aBW- 
CuMOCTUW nOnCgeTHblX IlapaMeTpOB, KOHeYHO, MaJlOBePORTHa, B CBX- 
311 C 9eM C T04KH 3 P e H U R .  CHCTeMHO-CTPYKTYPHOTO I lOnXOna  BCerna 
cnenye~  CTPeMNTbCn K TOMY, 9 ~ 0 6 ~  nOnC¶eT 3anaCOB BMnOZHXilCX no 
TaKHM O ~ W K T ~ M ,  Ha KOTOPblX napaMeTpbI, 3aKOHOMePHOCTU U3MeHe- 
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H H R  KOTOPbIX no nnoqanu HCCJleAOBaTb He YRaeTCR,  MeHnloTCR K a K  
MOXHO MeHbUle, U no @opMyf laM,  B KOTOPblX UCIIOnb3YeTCff IIHTerPan 
OT n p o u 3 ~ e n e ~ u n  ocTanbHbrx napaMeTpoB,  a He n p o n 3 ~ e n e ~ u e  cpen- 
Hnx 3 ~ a s e ~ ~ f i  napaMeTpoB H a  nnouanb. 

kicxonn n3 y ~ a s a ~ ~ o r o  T P ~ ~ O B ~ H U R  K @ o p ~ y n a ~  noncseTa 3ana- 
COB, CnenyeT npU3HaTb, .IT0 C I ~ o ~ u U ~ ~ E ?  C u C T e M U O - C T p y K T y p H O r O  n0n- 
xona u c a ~ o f i  n y s m e k ~  nonxHa 6bITb npu3na~a (Pop~yna  (111 .1)  u 
U C a M b I M U  XY~WNMUB 3KBUBafleHTHbIe npyr npyry @0pMynbI (111.4) 
H ( III .5) ,  s ~ o ,  ecnn cTeneub n 3 y s e n ~ o c ~ u  noncseTHoro 06%eK~a  TO 

AOnyCKaeT, C O ~ C T B ~ H H O  06'beMHbIfi M e T O n  CflenyeT 3aMeHIITb TeM 
UJIH H H b l M  U3 tMeT0AOB U ~ O J I U H A ~ ~ D  U f l U  H ~ K O T O P O ~  npyrofi I lpOUeny-  
pofi, MeHbIlIe, .leM C O ~ C T B ~ H H O  065e~nblil MeTOA, O T J I U ~ ~ I O I ~ ~ ~ C R  0T 
UMeTOBOB ~30JlUH~fi>. 

~ p e n ~ ~ f l ~ ~ u h f ,  9TO n0 HeKOTOPOMY 06'beKTy M b l  BbInOnHUflU 
IIOACqeT 3anaCOB A B y M X  M e T O f l a M U :  C O ~ C T B ~ H H O  06%eMUblM W MeTO- 
nOM nonefi O ~ % ~ M O B  nop. K ~ K  6yny.r OTJlUYaTbCfl pe3yJIb~a~bl? Ecnu 
B npenenax nnoqanu F K O ~ @ @ U U U ~ H T  Koppensquu Mexny @ Y H K U U I I -  
M U  ha..(x, y )  13 m ( x ,  y )  pasen wynm, T O  pa3nuqne Mexny pesynb- 

T a T a M U  6 y n e ~  UMeTb cnysafiHbIk XapaKTep .  U B 3 ~ 0 k  CuTyaUUU ~ 0 6 -  
CTBeHHO 0 6 5 e M H b I f i  MeTOn MOWHO nPU3HaTb 6onee nOAXOnRUUM K a K  
U3-3a erO nPOCTOTbI,  T a K  U U3-3a TOTO, 9TO B n a H H b l X  Y C n O B U I f X  OT 

3~01-o MeTona M O X H O  oxnnarb ~ e ~ b u r e f i  cnysaf i~of i  norpemeocTw. 
Ecnu x e  ( P Y H K U U U  ha,,(x, y )  u m(x ,  y )  B npenenax nnoqanu F ~ o p -  
penuposaHm npyr c npyroM, T .  e. 

SJ I&., (x,  Y )  - h,.,l [m (x,  Y )  - m1 dndy if= 0,  
F 

TO CRTYBUUR pe3KO MeHlleTCII .  C O ~ C T B ~ H H O  0 6 5 e ~ ~ b I f i  M ~ T O A  6 y n e ~  
CRCTeMaTNWCKU 3aHHXaTb 3anaCbI IIpU HanIiqUH npnM0fi KOppeJn- 

U U O H H O ~ ~  CBR3H MeXAy @ Y H K L I W I I M U  U CnCTeMaTU'leCKU 3aBbIUaTb U X  
npU HanEisnIi 06paTHofi  K ~ p p e n n U P i ~ ~ H ~ f i  CBX3U. 

C TaKMX x e  II03~utIfi IIOysUTeflbHO CpaBHUTb C O ~ C T B ~ H H O  o 6 a e ~ -  
Hblfi MeTOn C 06.beMU0-B~COB~~M. F I C H O ,  9TO O ~ ~ ~ M H O - B ~ C O B O A  MeTOA 
B OTnUqUe OT C O ~ C T B ~ H H O  0 6 ' b e ~ ~ o r o  n03BOflReT OYeHb IIOJIHO YqeCTb 
B3aHMOCBfl3U MeXAY 9eTblPbMR A3 nRTU IlapaMeTPOB, HYXHblX 
noncseTa s a n a c o ~  (npu A ~ B ~ C T H O ~ ~  nnouanu F ) .  I I O ~ T O M Y ,  ecnn yc- 
nosun passen~u  TO nonycKamT, cnenyeT nonbsosa~hcn 06aeM~o- 
BeCOBblM MeTOfiOM. 

 TO KaCaeTCIl 0 6 5 e M H 0 - C T ~ T H C T U ~ ~ C K O ~ O  U TeKTaPHOrO MeTOnOB, 
TO, IlPUHIlB PeIlIeHHe 0 H ~ O ~ X O ~ U M O C T U  U B03MOXHOCTU n P U M e H e H U R  
onnoro n3  TUX M ~ T O ~ O B ,  cnenyeT  OMH HUT^, ¶TO, ecnH arianorun no- 
craTosHo m y 6 o ~ a  u pacnpocTpaHneTcn H a  B ~ ~ N M O C B R ~ U  Mexny na- 
p a M e T p a M w ,  T O  nysure nepeHocuTb H a  nccnenye~blfi O ~ % ~ K T  naseue 
o BenusnHe n p 0 ~ 3 ~ e n e u u n  HecKonbKnx n a p a M e T p o B ,  a He cpenHne 
snase~un  oTnenbHMx napaMeTpos. K C T ~ T U ,  TaK n nenaercn [76] B 
o n ~ o f i  n3 n p e n ~ a 3 ~ a s e ~ ~ b 1 x  nnn noncseTa u 3 ~ n e ~ a e ~ b 1 x  sanacoe 
pa3~0BnnH0~~e f i  O ~ ~ ~ M H O - C T ~ T S ~ C T H ~ ~ C K O ~ O  MeTOna, I I p e n y C M a T p U B a -  
mqek  nepenoc no ananornu T a K  ~ a s b l ~ a e ~ o r o  ~ o s @ @ n u n e ~ ~ a  uc- 
nonb3o~anun nop (npoussene~ne K O ~ @ @ U L I U ~ H T O B  ~ e @ ~ e n a c b l q e u -  

HOCTU H ~ e @ ~ e o ~ n a q u ) .  
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n o c ~ o n b ~ y  3anacbl ra3a, conepxauerocn B Henpax, npuHnTo 
BblpaxaTb B enunuqax 06%ema, npuseneHnoro K HopManbHuM ycno- 
B u n M  ( n a ~ n e ~ u e  760 M M  PT. CT., TeMnepaTypa 2 0 ° C ) ,  TO noncreT 
3anacoe rasa ( G )  0 6 a e M ~ b l ~  MeTonoM ocHosau ua acnonbso~auun 

b o u ~ v n b l  

me x, y - KoopnuHam nlo6oR n3 ToseK npoeKuwn noncseTHoro 06%- 
e K T a  H a  TOPU30HTaJIbHYlo IlJOCKOCTb; F-IlJlOUanb 3 ~ 0 f i  IlPOeKUWU; 
h,,(x, y )  - @ ~ H K U U ~ ,  OnUCblBaloIUan 3aKOHOMepHOCTH IfpOCTpaHCT- 

BeHHOrO N3MeHeHUII B ~ P T U K ~ J ~ ~ H O ~  ~ @ @ ~ K T U B H O ~ ~  ra30Ha~bl~eHli0k 

TOflUlWHbl  06beK~a;  m(x ,  Y )  - @ Y H K U H R ,  KOTOPaR nflfl TOYeK nnO- 
qann F 3 a n a e ~  3 ~ a s e ~ n n  nopucTocTu r a 3 o ~ a c b 1 q e ~ ~ b 1 x  nopon B co- 
OTBeTCTBYloUUX IlepeCeqeHNflX IlOllCYeTHOrO 065eKTa BepTAKanbHblMU 

n p R M b l M N  ( ~ O P U C T O C T ~ ,  YcpenueHHarr no nepeceseaum co eseemnsa- 
nueM no TonuuHaM r a 3 0 a a c b 1 u e ~ n ~ x  npocnoes); k,(x, y )  - @ Y H K -  
sun, x a p a ~ ~ e p u 3 y l o u a ~  n m e ~ e ~ n e  no nnoqanu F K O ~ @ @ H ~ U ~ H T ~  
r a 3 o ~ a c b 1 m e ~ ~ o c ~ n  (onpenenrre~cn nnn Kaxnoro nepeceseHnn non- 
CYeTHOrO 06%eKTa BepTUKanbH~fi npffM0fi Y C p e n H e H H O  CO B3BeUUBa- 

HneM no n p o u 3 s e n e ~ u n ~  TonluuH n e @ ~ e ~ a c b I q e ~ ~ ~ x  npocnoee Ha 
nopucTocTn cnaralouux u x  nopon); f t  - TeMnepaTypHan nonpama, 
paHHafl OTHOIlIeHUH) C T ~ H ~ ~ P T H O ~ ~  TeMnepaTypbI  (293 K )  K nnacTo- 
sok TeMnepaType noncseTHoro 065eKTa; nocnennnn Toxe  B u p a x a e T -  
C R  B rpanyCaX KenbeuHa; V0-06'beMHbIfi K O ~ @ @ U U W ~ H T  IIJaCTOBOrO 
rasa, ~ o ~ o p b l f i  onpenenneTcn no @ o p ~ y n e  

' me PC, H P o -  COOTBeTCTBeHHO CTaHAapTHOe AaBneHne (760 M M  

I: PT. CT.) u HasanbHoe nnacToBoe naBneHHe no sanexn; a,., u no- 

. - ,". 
A ~ a n o r e s ~ o  @ o p ~ y n e  ( I ' I I . ~ ) ,  @ o p ~ y n a  (III .6) ,  ecnu k,(x, y )  u 

m ( ~ ,  y )  3aMeHIIloTCR HeKOTOPbIMl l  IlOCTOIlHHbIMU kr U m, IIBJIRmUN- 
M W C R  O U e H K a M H  CpeAHPlX 3 ~ a q e H ~ f i  ra30HaCblUeHHOCTH H IIOPUCTOCTM 

ra30nacb1ue~~blx nopon nnn 06aeK~a  noncqera, B S R T O ~ O  B qenoM, 
a umerpan 

JS h.., (x ,  Y) h d y  
F 

3 a ~ e ~ f l e r c ~  n p o u 3 ~ e n e ~ u e ~  nnouana F Ha oueuKy h , ,  c p e n ~ e k  sep- 
T~KanbHofi ~ @ @ ~ K T W B H O ~ ~  ra30Ha~bIUeHIi0fi TOf lUlUHbl  O ~ X ~ K T ~ ,  De- 
PeXOAnT B I I P U B O I I N M Y H )  B ~ O ~ ~ U U H C T B ~  COBPeMeHHblX PYKOBOnCTB 

@ O P M Y ~ Y  

M3 C p a B H e H N n  @opMyflbI (111.6) c @opMynofi (111.1) ncao, YTo B 
o 6 ~ e ~  ra3a ItpUMeHHMbl ( C  COOTBeTCTByIOUHMU ~ I o ~ ~ ~ B K ~ M H )  
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B C e  T e  pa3HOBWnHOcTW o 6 a e ~ ~ o r o  MCZ?O~~,  K o T o p b l e  MOTYT HCnOflb-  
~ O B ~ T ~ C A  npu n o n c q e T e  3 a n a c o B  H ~ @ T U .  K p o M e  o 6 % e ~ ~ o - s e c o ~ o r o .  

f l o c ~ o w ~ c ~ ~ a  H HeAOCTaTKH 3THX ~ ~ ~ H O B H A H O C T ~ ~  M O X H O  IIpWMe- 

 HUT^ K n o A c q e T y  3 a n a c o ~  ra3a. 

5 2. COBPEMEHHblE HAIIPABnEHMR HCCJlE,QOBAHkIF! 
no COBEPLLIEHCTBOBAHMD O E ~ E M H O T O  METOAA IlOXCqETA 
3AIlACOB HEQTM 

K ~ K  o T M e s a n o c b  B n p e A b l n y u e M  naparpa@e, T O ~ H O C T ~  n O B C 4 e T a  38- 
DaCOB M o x e T  6 b l ~ b  n O B b l u r e H a  n B y M I l  nyTIIMW: 1) 38 C s e T  HCllOJlb30-  

sanun  6onee C J I O ~ H ~ I X  + o p ~ y n  n o n c q e T a ,  n o n H e e  y u a T b l s a m u w x  
s 3 a u ~ o c a n s b  M e x n y  n a p a M e T p a M H ;  2) npw donee npo6soit s n e M e u -  

T a p n s a u H u  sanexe6, nosaonnmueii B w e n u T b  noncserable o 6 a e ~ ~ b l ,  
B I l p e n C f l a X  KOTOPblX I lPOCTPaHCTBeHHaR U3MeH9UBOCTb HeKOTOPblX 

n o n c s e T H t a x  n a p a M e T p o a  H a c T o n b K o  H K ~ K ~ ,   TO BUHOC BTUX napa- 
M e T p O B  3a 3 H a K  U H T e r p N p O B a H A I I  n P a K T U q e C K A  HWKBKOI'O O T P U U a -  

T e n b n o r o  a n n n ~ u n  H a  p e 3 y n b ~ a ~ b l  n o n c q e T a  H e  o K a 3 b l s a e T .  

Bo M H o r n x  cnyqanx, K o r n a  no TOMY wnu UHOMY w3 n a p a M e T p o B  
W3-3a H e n O C T a T K a  @ ~ K T H Y ~ C K N X  n a H H b I X  CYnWTb 0 3aKOHOMePHOCTRX 

er0 IlpOCTpaHCTBeHHOCO H3MeHeHHA H e  I l p e A C T a B j l R e T C R  B O S M O X H H M ,  

B T O ~ O A  n y T b  - bonee n p o 6 ~ a n  s n e ~ e ~ ~ a p n s a u w n  - o ~ a s u a a e ~ c n  
e n U H C T B e H H 0  n p n e M f l e M b l M .  3101 n Y T b  UCnOflb3YeTCII  H HeKOTOPblX 

H o B e B l u u x  p a 3 ~ o s n ~ ~ o c ~ n x  o 6 % e ~ ~ o r o  M e T o n a ,  B qaCTHOCTU, B M e -  

T o n a x  n w T o n o r u s e c K n x  K a p T ,  r e o n o r o - C T ~ T H C T I Z ~ ~ C K ~ X  pa3pe30~ n B 
T a K  H a 3 b I B a e M O M  H H T e r p a f l b H O M  MeTOAe ,  A3BeCTHOM T a K X e  D O E  H a -  

3 B a H U e M  M e T O n a  OnHOpOAHblX 3 f l e M e H T O B  188, 1191. 
M e ~ o n  n u T o n o r n ~ e c K w x  K a p T  anepabre l r c n o n b 3 o a a a  B Ta~apwn 

1581. OH 6 b 1 ~  npennoxea s ~ c n e p ~ ~ o i i  ~ o ~ u c c n e i i  TK3 npn nepecse- 
T e  3 a n a C O B  H ~ @ T H  r O P H 3 O H T a  P O M ~ ~ K U H C K O ~ O  M e C T O P O X n e H H A  U 

B nanb~e6mew n p u M e H n n c n  npn n o n c s e T e  sanacos H o ~ o e n x o ~ c ~ o -  
r0, 6 o ~ n m x c ~ o r o  A npyrnx M ~ C T O ~ O X ~ ~ H R ~ ~  T a ~ a p n a .  

C Y ~ H O C T ~  M e T o n a  s a ~ n m s a e ~ c n  B TOM,  TO H a  nnouanu TOPA- 
3 0 H ~ a f l b U o h  n P O e K q A H  n O n c ~ e T H O r 0  o b a e ~ ~ a  B b l n e f l R l o T C n  3OHbl  pa3- 
HHTUn T p e x  T A n O B  I l O p O n :  H e n p O n y K T U B H b l X  ( ~ M H A ~ I W ) ,  C p e A W e n p O -  

nYKTHBHblX ( ~ a n e B p 0 n u ~ b l W )  U BblCOKOIlPOnYKTHBHhlX ( ~ I ~ ~ c ¶ ~ H I I -  
K A W ) .  3 a I I a c b 1 ,  CBI13aHHble  C xaf leBPOJlWTaMHW U a n e C ' l a H H K a M U W ,  O U e -  

HNBaIOTCfl p a 3 n e n b H o  C H c n O J l b 3 0 B a H H e M  C O ~ C T B ~ H H O  O ~ ' ~ ~ M H O ~ O  M e -  
T O n a .  3 ~ 0  n O 3 B O ~ n e T ,  B O - n e p B b l X ,  n a T b  n ~ ~ @ e p e H u u p o s a w ~ y m  OUeH- 

KY 3 a n a C O B  I lP l lMeHUTef lbHO K P a 3 H b l M  T B I l a M  KOflfleKTOPOB, 9 T O  

B e c b M a  n o n e 3 ~ 0  c TO'IKA 3pentin sanas reonoro-npo~ucno~oro aea- 
nn3a p a 3 p a 6 0 ~ ~ ~  H, BO-BTOpbIX, C ~ O C O ~ C T B ~ ~ T  IlOBbllUeHHHJ T 0 9 -  
HOCTW n o n c s e T a  sanacos, n o c K o n b K y  + o p ~ y n a  (111.5) H a s w H a e T  
I l p A M e H R T b C n  3 J e M e H T 0 0 ,  BHYTPU KOTOPblX P R n  n O B C 4 e T H b l X  na- 
P a M e T p O B  MeHXeTCR OTHOCHTeflbHO M a n o ,  q T 0  n O f l X H 0  B KBKOR-TO 
M e p e  H e i i ~ p a n W 3 0 B a ~ b  O C H O B H O ~ ~  H e n O C T a T O K  3 ~ 0 6  @ 0 p ~ y f l b l  - OT- 

CyTCTBHe n p R M O r 0  y 9 e T a  @ a K ~ a  K O p p e f l H p O B a H H O C T U  n O 4 C s e T H b l X  na- 
P a M e T p O B .  
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K a K  n o ~ a s a n  cneuuanb~uk a ~ a n ~ 3  (2231, a c a o e M  nepsonasanb- 
H O M  B a p H a H T e  M e T o n  a u T o n o r w s e c K w x  K a p T ,  namww6 B o 6 q e ~  npa- 
B H n b H O e  n p e n c T a a n e H u e  o B e n w s n H e  r e o n o r w s e c K u x  sanacoa C ~ M -  
M a p w o  no r O p H 3 O H T y  f l ~  U n0 O T A e n b H b l M  e r O  I IJ laCTaM, IIPABOflHfl K 
HeKOTOpOMy WCKaXeHUH)  6ana~coablx A O C O ~ ~ H H O  U 3 B n e K a e M H X  38- 
nacos no T w n a M  K o n n e K T o p o s  ( a n e c s a ~ u ~ u x  n a a n e s p o n a ~ m ) .  
k i ~ e n u c b  C A O ~ H O C T U  I( npn o n p e n e n e H u u  c p e n H w x  3uase~wR nopu- 
CTOCTW If H ~ @ T ~ H ~ C ~ ~ ~ ~ H H O C T U  no O T A e n b H b l M  J IRTOnOrUseCKWM no- 
J n M .  ~ O ~ T O M Y  M e T O n  b b l n  y C O B e p m e H C T B 0 B a H  B qaCTHOCTH, 6uno 
y c T p a H e H o  conepxasureecn B n e p e o H a q a n b H o M  B a p a a H T e  M e T o a a  T p e -  

6 0 ~ a U n e  0 6 ~ 3 a ~ e f l b H 0 r o  sblnenenun nonoc aanesponuros> H a  cepe- 
n u H a x  O T P ~ ~ K O B ,  C o e n n H n m u u x  c o c e n H n e  C K a a x u H b l ,  onua H 3  KO- 
TOPNX B c K p b l n a  U ~ W H H W ,  a ~ ~ o p a n - ( < n e c s a ~ w ~ w ~ .  T p a ~ u u b l  none6 
P a 3 B H T N X  KOfl.IIeKTOPOB p a 3 A H q H b I X  T H n O B  H a 4 a f l M  I lPOBOnHTbCIl  CTPO- 

r O  no @ ~ K T u Y ~ C K H M  AaHHbIM,  s T 0  nO3BOflWfiO I l O f l y q H T b  6o.xee COOT- 
B e T c T B y l o l a e e  n e i t c ~ ~ ~ ~ e n b ~ o c ~ r r  n p e n c T a r r n e H n e  o xapawepe c T p o e -  
H U H  peaepeyapa H ~ @ T A  A o n p o c T p a H c T a e H H o M  p a c n p o c T p a H e H n u  
KOnf l eKTOpOB p a 3 f l H s U O r O  T H n a .  M. 6. P 0 3 e H 6 e p r o ~  [210] n0 .4CqHTa-  
HO, YTO B C B ~ W  c n e p e x o n o M  K ncnonbso~aeum H o r r o r o  B a p u a H T a  
M e r o n a  ns~ronorasec~ex K a p T  (6e3 n 3 ~ e u e ~ r r n  u c x o n H u x  ( P ~ K T W Y ~ C -  
KWX ~ ~ H H U X )  u s e n e ~ a e ~ b l e  sanacu no ~ O P U S O H T Y  fl, POM~UIKWHCKO- 
r0 M e C T O p O x n e H I I X  B03pOCJIH H a  4,3% n P O T H B  Y T B e P X n e H H b l X  TY3 
H a  OCHOBaHFiB I lOACYeTa,  Bb lnOf lHeHHOrO C I I O M O u b H )  n p e x H e r O  BBPW- 
a n T a  T o r o  x e  M e T o n a .  n p ~ r  >TOM no a a n e s p o n n T a M w  n p o H 3 o m n o  

y w e u b m e H b i e  sanacoa H a  1,3%, a no x n e c s a ~ ~ r u a ~ w - y e e n a s e ~ u e  
H a  5,6%. n o  O T n e n b H n M  nnouaanw, me H ~ ~ J I I O A ~ ~ T C R  s a c T o e  3a- 
M e u e H n e  c n e c s a H u K o e D  < r a n H a M r i >  (~anpwwep,  X o n ~ o s c ~ a n  nno- 
u a n b ) ,  y s e n u s e H a e  s a n a c o ~  B C B ~ ~ U  c n e p e x o n o M  K wcnonb30~a~um 
y C O B e p l l l e H C T B O B a H A O r 0  B a p H a H T a  M e T O A a  JlHTOflOrAYeCKWX K a p T  
O K a 3 a J O C b  ewe 6onee CYlUeCTBeHHbIM (a0 9,7%). 

C Y U H O C T ~  M e T o n a  ~ ~ O ~ O ~ O - C T ~ T U C T ~ ~ ~ C K ~ ~  paswepos, paspa6o- 
T a H H o r o  nns  ueneii o n e p a T u a H o r o  n o n c s e T a  aanacoa no s a n e x a ~ ,  
O T n e J b H b l M  FIX YYBCTKaM, ~ J I O K ~ M ,  I l j i a C T a M  H T. n., 3 a ~ n m s a e T C H  B 
TOM, 'ITO I I ~ O ~ ~ K T U B H M B  n n a c T  paanense~cn H a  prrn ~e6onbmux- 
B H Y T P e H H e  cna6o U 3 M e H s H B M X  ob 'be~~oe C nOMOU(bH) M e T O n a  CBOn-  
n o - c ~ a ~ n c ~ u ~ e c ~ u x  pa3pe30a. n p e n n o x e ~ ~ i o r o  B 1964 r. A n n  uerrek 
K o p p e n ~ u w a  pa3pe30~ 1251. M e ~ o n  nan xoporuse p e 3 y n b ~ a ~ ~  npw 
noncsere sanacos H ~ + T A  H a  q e H T p a n b u b l x ,  XOPOUO p a 3 6 y p e U H b l x  
~ J I O U ~ A R X  P O M ~ U I K H H C K O ~ O  M e C T O P O X A e H H B ,  I IO~BOJIHJ I  U U p O K O  Nc- 

n O n b 3 0 B a T b  BblYWCflATeflbHYKl TeXHWKy n p H  0 6 p a 6 o ~ ~ e  6 0 f l b ~ u x  

0 6 a e ~ o ~  ( b a ~ ~ u ' l e c ~ u x  n a H H H x  [58J 
O ~ H ~ K O  B YCJIOBHIIX nPWKOHTYPHblX 3 0 H ,  H a n P W M e P  H a  A s H a ~ a e e -  

CKNX nnoulannx, n p u M e H e H u e  M e T o n a  r e o n o r o - c T a ~ ~ ~ c ~ w ~ e c ~ w x  paspe- 
3 0 B  U H o r n a  A a s a n o  H c K a x e H H H e  p e s y n b T a T b l ,  s ~ o  y ~ a 3 b l e a e ~  H a  H e -  
0 6 x O n e ~ o c ~ b  nana~ef imero  c o e e p m e H c T s o s a n H u  M e T o n a ,  B nepaym 
O q e p e n b  3a c s e T  B K n m s e H u n  B H e r o  npouenyp, noseonnlo~wx y 9 e C T b  
B n n n ~ ~ e  B H e l u H e r O  KOHTYPa  H ~ @ T ~ H O C H O C T H .  B UeflOM M e T O n  M O X e T  
6 b l ~ b  P ~ K O M ~ H A O B ~ H  A n n  y ~ J l o B A 6  X O p O m O  p a 3 6 y p e H H ~ x  M e C T O p o K -  

n e ~ ~ k  T w n a  P o ~ a m ~ u ~ c ~ o r o ,  o c o 6 e ~ ~ o  npw onepa~wenok o q e H K e  
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M ~ T O A  MaTepuanbHoro d a n a ~ c a  u3sec.re~ B HeCKonbKnX B B ~ u ~ H -  
Tax. K ~ K  oTMesaeT a. A. r p n u r n ~  [761, ~ n a c c n @ n ~ a u n n  BapnaHTOB . 

B o c ~ o ~ y  npouenypu MeTona OnHOpOnHblX 3mMeHToB ll91 c~rr3ana c KJIa~~U@nKa41lefi p e k n ~ o e  3anexefi n e @ ~ u  u r a j a ,  . 
nOnOxeHO nocTeneHHOe ~ a ~ a n n u s a ~ u e  ( n ~ ~ e r p w p o ~ a ~ u e )  sanacoB B YnoMRHYTOA Kunre Q. A. rpnmnna n a e ~ c n  ucqepnueamuan xa- 

nnn rasa, npnxonnunxcn na noponu c p a s n ~ y ~ o f i  (nPnuafi- PaKTepWCTHKa ~ c e x  N ~ B ~ C T H ~ J X  B ~ P H ~ H T O B  ~ e ~ o n a  ~ a ~ e p u a n b ~ o r o  
n e x a u r e ~  pa3HbJM n ~ ~ e p ~ a n a ~  pnna p a c n p e n e n e ~ ~ n )  n o p u c ~ o c T b ~ .  6 a n a ~ c a .  ~ O ~ T O M Y  MH OrPannYuMcn HeKoTopuMu O B I ~ W M ~  3 a ~ e y a -  nnn K a m n o ~  CKBaXUHH, no ~ o ~ o p o f i  n ~ e m ~ c n  ~ e o 6 x o n n ~ u e  nau- HnnMn OTuocnTenbHo 3 ~ 0 r o  MeTona n ycno~ufi ero n p u ~ e ~ e ~ n n  w 

@opM~pyeTCR pnn pacnpenenennn 3 ~ a y e ~ n k  nopucTocTn c WH-  n p u ~ e n e ~  K ~ H K P ~ T H M ~ ~  ~ P W M ~ P  n p a ~ ~ n q e c ~ o r o  n p n ~ e ~ e ~ u n  OAHOrO 
TepBanoM r p y n n u p o ~ a ~ n n ,  nnpnna  ~ o ~ o p o r o  ~e n p e ~ b l u a e ~  Berm- n3 BaPUaHTOB MeTona, nHrepecHb~fi c M ~ T O & H ' ~ ~ C K O ~ ~  TOYKW 3 p e ~ n n  
qUHY norpenHocTu onpenene~nn n o p u c ~ o c ~ n .  3 a ~ e ~  B pasF"3e cKBa- B ~ a ~ o f i - ~ o  ~ e p e  n a m u ~ f i .  n p e n c ~ a ~ n e n n e  o C J I O X H O C T ~  TeX 3anaq, 
x n ~ ~  onpenennm~cn c y ~ ~ a p n u e  3@@ex~nBHble He@Te- Ilnn ra30Ha- KoToPue n ~ n x o n n ~ c r r  p e ~ l a ~ b  npu ncnonbioea~uu MeTO&a MaTepH- 
CblUeHHble TOnutlHbl npocnoe~,  x a p a ~ ~ e p u 3 y m u n x c n  3HaYeHun"H a n b ~ o r o  6 a n a ~ c a .  

n o ~ K o n b K ~  MeTOn MaTepuanbHOro 6ananca 6 a s n p y e ~ ~ ~  Ha pat- 
CMoTPeHnH noncseTHoro o 6 ' b e ~ ~ a  (sanexu)  B. KaqecTBe ~ ~ ~ ~ ~ ~ ~ f i  
CBOe COCTOxHne 80 BPeMenn reonoro-T~XHUY~CKOR CHCTeMH, 0 6 ~ ~ ~ .  

unn ~ ~ @ ~ e ~ a c b l q e ~ ~ o c ~ n  n a e ~  npuxonnunf ic~  Ha enuHuuY nnOuanu TenbHbJM YcnoBneM YcneUHoro n p u ~ e ~ e ~ n n  ~ e ~ o n a  flBnneTcn Tua- 
3@@eKTnsHblfi o d ' b e ~  KonneK~opa c o n p e n e n e ~ ~ o f i  ~ O P U C T O C T ~ ~ .  OT TenbHOe ~ 3 y q e ~ u e  Bcex ~ ~ M ~ H ~ H U R  B sanewn, B O ~ H ~ K ~ K ) ~ H X  B npo- 
ua6opa TaKHX npon3~efiennfi, X ~ P ~ K T ~ P W ~ Y ~ U I ~ X  OTnenbHue cKBaxn- uecce ee P a 3 P a 6 0 ~ ~ u .  B sacTHocTn, o c o 6 e ~ n o  B B X H H M  I I B ~ ~ ~ T C ~  NC- 

HeTpynHO nepefi~u KaK K n~@@epe t~u t~po~anHof i  OueHKe 3anac0B CnenOBaHHe RuHaMIIKH ~ 3 ~ e n e n n n  IInaCTOBOrO n a ~ n e ~ n n ,  B nepByro 
no KoJneKTopaM c pa3nws~oR nOpHCTOCTbm, TaK n OKeHKe 'y"- Oyepenb, KOHeqnO, C MaKCUMaJlbHO B O ~ M O X H O ~ ~  TOYHOCT~K)  nonxHO 
MaPHblX 3anacOB 0 6 % e ~ ~ a ,  B 0 6 u e ~  A O B O A ~ H O  n o n ~ o  y q n ~ b l ~ a m u e f i  6 b l ~ b  OnpeneneHo ~aqanbuoe  nnac~oeoe  AaBneeue, noCKojrbKy 
~3aUMocBn3b Me)((AY ~ O ~ C ~ ~ T H ~ I M U  n a p a ~ e ~ p a ~ n ,  ~ P ~ K T H ~ ~ c K ~  TaK 0 U l u 6 ~ a  B OnpeneneHuu ~ a s a n b u o r o  nnac~osoro  ~ a ~ n e n n n  Bcero Ha  

xe nonHo, KaK oHa ysuTbleaeTcn @opMynaMH (111.6). KrclcM2 ~ P U B O A U T  K O I U U ~ K ~  B onpenenenun s a n a c o ~  Ha 20- 
30%. T ~ K  x e  TuaTenbHo cnenyeT onpenennrb u BenuquHbl TeKyunx 

5 3. METOP. MATEPMAJI~HO~O 6AnAHCA l l n a C T ~ ~ u ~  ~ a ~ ~ l e ~ ~ f i ,  ~ ~ M ~ P I I R  RX B ~ ~ B H C U M O C T U  OT BenUqUHbl 
xaPaKTePa 3anexu exeKsapTanbuo nnu pa3 B nonrofia, 

60nbm0e BHuMaHne ~ e o 6 x o ~ n ~ 0  ynennrb U ~ Y ~ ~ H I ~ H )  
c ~ o f i c ~ ~  n n a c ~ o ~ ~ x  ne@~efi :  c ~ i c ~ e ~ a r n q e c ~ u  o ~ 6 u p a ~ b  my6uHHHe 
nP0661 ~ e @ ~ e f i  n onpenenmb no HUM naBnenue HaCblIqeHnn He@TU 
ra30M. n ~ n  3IaYUTenb~ofi (6onee 200 M )  BblcoTe 3anexn naBneHue 
HacuueHnn HYxHO OUeHUBaTb PaBHOMEpHO no ~ c e f i  B M C O T ~ .  no 
3TUM me n p o 6 a ~  O U ~ H ~ B ~ ~ T C E  06'be~nble K O ~ @ @ H U U ~ H T ~  K03@- 

enuHorO qenoro, T. e. B B M A ~  C H C T ~ M M ,  C K O P ~ ~  T ~ X H ~ Y ~ C K O ~  nnll reO- @nuneHTbl C x n M a ? M O C ~ ~  H ~ @ T H  IIpH Ha'lanbHOM ~ J I ~ C T O B O M  nasne- 
nOrO-TeXHnqeCKofi, qeM reonor~qec~of i ,  ~e nonnexauefi  < 0 6 % e ~ ~ o f i  u ~ P U  CnuxeHnu ero no n a ~ n e n n n  ~ a c ~ u e ~ ~ n  n H~~~ naBne- 
3neMeHTapn3aquu., Ho ~ e n x m q e f i  c o c ~ o n ~ u e  BO ~ p e ~ e u w .  OcnoBHblM Hnn HacuueHun. CaMblM TuaTenbHuM o 6 p a a o ~  fionx~u onpene. 
MeTOnOM nccnenosaann 3~0fi CncTeMbl S B ~ R ~ T C ~  06061ue~lle &aHHMX nRTbCn K O ~ @ @ U U ~ ~ H T M  C X U M B ~ M O C T U  nopon, BMeIqalolqux He@Tb, 
ee nocTaTOyHo n jn~enbaof i  3KcnnyaTaqnn. npennonaraeTcn+ qTD n O M n ~ ~  3TOr0, H ~ O ~ X O ~ A M ~ I  Hanexnble c ~ a ~ u c ~ u q e c ~ n e  nannble 
en,,HcTBO 06ae~Ta  npenonpenene~o C J I ~ A Y ~ U U M ~  @ ~ K T O P ~ M ~ :  1) no6brqe H ~ @ T N ,  ra3a n B O ~ H  XOTII 6b1 B UeflOM 3anexH. 
OTnOCnTenbnofi U~O~HPOB~HHOCT~K) OT ~ ~ e u a m ~ e f i  cpenbl, no MeHb- K ~ K  O T M ~ Y ~ ~ T  @. A. ~ P U ~ W H  [751, nan6onee ImpOK0 MeTon Ma- 
n e ~  Mepe TOM acneme, A TO KonusecTBo yr~le~onoPoAOB, coAePxa- TePnanbHoro 6anauca ncnonb3ye~cx B C ~ O X H H ~  reOnorHyeCKnx YC-., 

UUXCn n o n c y e ~ ~ ~ ~  065eKTe B MoMeHT Havana era 3 K c n n Y a T a u n u 9  noBnnx, B KOTOPHX nPnMeue~ne 0 6 ' b e ~ ~ o r o  ~ e ~ o n a  o ~ a 3 u ~ ~ ~ ~ ~ ~  Bo- 

BO BpeMR ~ K C ~ J ~ ~ T ~ U U I I  He MOXeT W3MeHRTbCn 38 CqeT n°CTYnneHWR OGqe H ~ B 0 3 M O x H H M  M O ~ T  ~ P B B ~ C T H  K r p y 6 ~ ~  0mufjKaM, B 
nX BMeuamuefi Cpenbl n n ~  3a cqeT OTTOKa B 3 T ~  cpeny; ') nep'on c 1965 no 1975 r. MeTOA ~ a ~ e p u a n b H o r o  6anauca Gun npH- 
C T o n H C T B o ~  (B ~ e y e ~ n e  ~ c e r o  nepnona 3~cnnYaTaquu nnx Onnax na- 8 Ka'JeCTBe OCHOBHOrO npn noncse~ax  s a n a c o ~  H ~ @ ~ ~  K ~ ~ ~ ~ -  . 
paMeTpoB H B Kaxnblk n a u ~ b l k  MOMeHT 3KCnflYaTaUUn nnn npyrnx) TaycKOro MecTopoxneHn% no M ~ H H ~ H T O B O R  s a n e x n  A~~~~~~~~~ Me- 
no BceMy o 6 a e ~ y  o i j a e ~ ~ a  H ~ K O T O P H X  n a p a ~ e ~ p o ~ .  XaPaKTePu3Ym- cToPOxnennn, no Mec~opoxne~nm q e n e ~ e n .  BO Bcex YnoMnHYrblX 
uux cBo~cTsa @nmnnos, conepxaunxcn B 0 6 x e ~ ~ e .  n rOPHMX cnyyanx nPnMeHeHne 0 6 ' b e ~ ~ o r o  ~ e ~ o ~ a  o ~ a s a n o c b  HeBo3MoxHuM 
pan, BMeuamurux 3Tn @ n ~ ~ n b l ,  YTO U 1 1 0 3 ~ 0 n ~ e ~  O T ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  OT CBK3W TeM, qTO He YaanOCb YCTaHOBWTb K O H n n q ~ o ~ ~ u e  3 ~ a q e ~ ~ ~  
(061,e~~ofi W I ~ M ~ H T ~ ~ N ~ ~ ~ H H ~  



14 K a q e c T s e  n p a ~ e p a ,  ~ o r n a  fK3 CCC? npu Y T B ~ P ~ ~ H ~ K  3a- MU. DJlf l  CJIO%HO IIOCTPOeHHblX K ~ P ~ O H ~ T H ~ ~ X  KOJlfleKTOPOB c p a 3 B U -  
n a c o ~  H ~ @ T N  n p n H R n a  KBK OCHOBHOR MeTOA M a T e P U a n b H O r O  T H e M  B HNX p a 3 A W Y H N X  n y C T O T  BTOPUYHOTO n P O U C X O X ~ e H H R  H n p a K -  
ca, x o ~ n  ~a p a c c ~ o T p e H U e  6 ~ n 1 1  BMHeCeHM P e 3 Y f l b T a T b l  ~ I O n c ~ e T a  TU'leCKU H e n p o ~ ~ U a e M ~ h  M a T P H U e f i  C C O A e p X a ~ e f i c f l  B Hefi H e n o n -  
O ~ ~ ~ M H U M  M ~ T O ~ O M ,  M o m n o  n p n s e c T l 1  n o n c r e T  sanacos ~ e e ' f ~  

BHlKHof i  B O ~ O A  y A p Y r O e M K o c T b  G*) uenecoo6pa3~0 O n p e A e n H r b  no 
T P ~ ~ H H H O - K ~ B ~ ~ H O ~ H H X  nopoaax B e p x n e M e n o B o r o  B o 3 P a C T a  M e c T o -  

poxqe~wfi W A C C P  X a n n - K o p ~  (1972 r.) H ~ P ~ ~ Y H H  (1978 1.1. 
T a K a R  no3nuun TK3 06ycnosne~a TeM,  sro npu n p o B e n e H H M  P a 3 B e -  

f i o q ~ ~ x  p a 6 o ~  n e ~ o ~ o p b l e  p a c 4 e T H w e  n a p a M e r p H ,  sxonnuue B $ 0 ~ -  me f7l.v - B T O p U q H a n  n o P u C T O C T b ,  A O n U  e n U H U 4 b l ;  mB - n 0 p H C T O c ~ b  
~ y n y  0 6 5 e M H o r o  M e T o n a ,  OCTaflHCb no C y W e C T B y  ~ e 0 6 0 ~ H o B a H H b l M U .  ~ o n o n a c b ~ u e ~ ~ o f i  s a c w  noPoAbl, nonu eAUHUUbl;  pH, p., pa-coo~- 
B 70 Xe B p e M R  B ,  npouecce nposeneiinx n p o 6 ~ o k  3 K c n n Y a T a u u u  u BeTCTBeHHO K O ~ @ @ U U H ~ H T ~ ~  C X U M B ~ M O C T U  H e @ T n ,  B o n b l  n 3 e p e ~  no- 
p a 3 p a 6 0 ~ ~ 1 1  HaKOnPtJ lOCb 3 H a ' 4 U T e f l b H O e  KOJlFl'4eCTBO AaHHMX,  H a f l H -  PORM,  CM'/K~C;  k m -  K O ~ @ @ U I I U ~ H T  H ~ @ T ~ H ~ C ~ ~ ~ ~ H H O C T U  BTOPUgHblX 
swe ~ 0 r o p b l X  n 0 3 ~ 0 n U n O  npI1Mel lMTb  p a 3 p a 6 0 ~ a ~ ~ y m  B. H. Mafine- ~ Y C T O T ,  ~ 0 n w  e f l ~ ~ u ~ b l .  
6 o p o ~  M ~ ~ ~ u $ H K ~ ~ H I C  M e T O n a  M a T e p U a J b H O r O  bananca, C y u l H o c T b  ~ P U  H c n o n b 3 o B a H N K  M e T o m  M a T e p R a f l b ~ O r O  6 a n a ~ c a  C n o X H o c T b  
~ o ~ o p o i i  ~ ~ K ~ I O Y ~ ~ T C R  B c n e n y m u e ~ .  o n p e n e n e ~ ~ ~  06.be~a nopon, B M e U a m q e r o  sanexb H ~ @ T U ,  O~YCJIOB- n p n  6 o n b m n x  m y 6 n ~ a x  3 a n e r a ~ u ~  3anexefi H ~ @ T K  , (6onee n n B a e T c I i  T e M ,   TO ~ a u 6 0 n e e  n o c T o B e p n o  OH M O X e T  6br~b O L [ ~ H ~ H  no 
4000-5000 M ) ,  xopo~~lefi r w ~ p o n u ~ a ~ n s e c ~ o A  C B ~ H  no nnoqanu n ~ P O u e C T B H k f  H e K o T o P o r O  nepaona s ~ c n n y a ~ a q a n ,  T. e. nocne cHun(e -  
paspe3y s ~ e u a l o u w x  nopon no n p o l u e c ~ ~ ~ l ~  ~ e ~ o r o p o r o  nepuona HnaCTOBOrO A a B n e H H n  H a  3 H a s n ~ e n b ~ y m  BeJlUqHHy.  O n ~ a K o  s npo6n~f i  3 ~ c n n y a ~ a u ~ u  n p ~  OTCYTCTBNPI ~ P R M M X  A ~ H H ~ I X  0 n 0 f l 0 X e -  CBII3M CO C H l l x e H H e M  IlJlaCTOBOTO n a B n e H 1 I R  N3MeHRK)TCS ~ 0 3 @ @ ~ q & j -  
~ a g  H a q a n b H O r O  BHK ~ a q a J l b H b I k  06 .be~  n O p O n  (V,an), B M e U a m -  e H T H  C x H M a e M O C T H  H ~ @ T U  (BE) H 0 6 5 e ~ ~ M H  (b ) .  ~ O ~ T O M Y  0~060e 
q u x  3anexb H ~ @ T A ,  M o m n o  O U ~ H U T ~  no @ o p ~ y n e  

me Q, - c y M M a p H a n  ( ~ a ~ o n n e ~ ~ a n )  Ao6brqa H ~ ~ T N  K MOMeHTY 
C H n X e n M f l  n a ~ n e ~ l l n  ~a hp, B b l p a x e H H a R  B M ~ ,  A P l l M e H R T e J b H O  K - 
nf l aCTOBblM y C J O B U R M ;  p *  - Y n p y r O e M K O C T b  C U C T ~ M M  (He@Tb,  B O m ,  

nopona) , C M ~ / K ~ C .  
O ~ H H M  W 3  ~ a u 6 0 n e e  Cf lOXHblX BOnpOCOB B ~ ~ H H O R  M O ~ U @ I ~ K ~ U H H  

COnoCTaBjlXlOTCR C C O O T B e T C T B y K l ~ I I M 1 i  HM H a P a C T a l O U I H M H  oT60pa- 
MU X H A K o C T u .  ~ T U  n a H n H e  u c n o n b 3 y m r c ~  nnn n O C T p O e H u R  r p a @ n ~ a  
3aBHCUMOCTU H a K O n J l e H H O l O  0 ~ 6 0 p a  XWnKOCTU (Qm-n) n3 IlnacTa OT 

C H U X e H H E  n J l a C T O B O r 0  K a B f l e H H R  (PMC. 1 ) .  E C J ~  3anemb nB- 
JReTCR 3 a n e q a ~ a ~ ~ ~ f i ,  TO 3 T a  3aBUCUMOCTb H M e e T  n p f l ~ 0 J " i ~ e f i ~ b l f i  
X a p a K T e p .  n p a K T u q e c K u  T a K l l X  3anexeA n O q T K  HeT .   TO TO MY K a K  

T o f i b K O  ynpyrax BOJIHa ( B O P O H K ~  nenpeccuu) n o c T n r a e T  BHK, H a -  

q H H a e T r R  B H e n p e H U e  B 3 a J l e X b  I IPHKOHTYPHblX B O n  H @aKT11qeCKaR 
~ p ~ s a ~  0 ~ 6 0 ~ 0 ~  ~ K W ~ K O C T U  (CM. PAC.  1) OTKJlOHneTCX OT T e O P e T H q e C -  '. 3 a ~ ~ ~ ~ ~ ~ ~ ~ b  CHBXeHHR IInaCTOBO. PHC. 2. 3 a ~ ~ ~ ~ ~ ~ ~ ~ ~  H3MeHeHnn KD9$. 
K O ~ ,  K H a g a n b H O M Y  y Y a C T K y  K P U B O ~  nPOBOnUTCf l  K a C a T e J b H a %  H a -  'a nameHun Ah* OT H ~ K O ~ ~ ~ H H O P O  or- @ H U H ~ H T ~  cxnMaeMocrn (bs )  
K ~ O H  KOTOPOB 3 a B U C R T  OT T e M n O B  0 ~ 6 0 p a  XRRKOCTH H 3  I m a c T a  H xHnKocTn ) n3 sanema K ~ ~ @ @ H U H ~ H T ~  o 6 n e ~ ~ o r o  p a c w u p e ~ n ~  
p a 3 ~ e p o s  sonn~ofi  3 0 ~ ~ .  

I -4a~rnqecnan npasa* Ap-f(Q=): 2 - npo- ( b )  H ~ @ T H  or naBneHnn (P) 
~ o n ~ e r ~ e  n p * ~ ~ n ~ ~ , a , , , .  y,.,,.. 

Y n p y r o e ~ ~ o c ~ b  CWCTeMId M O X H O  O U e H H T b  HeCKOnbKHMU cnoco6a- 3 w a ~ e ~ n n  Bg no C K B ~ S ~ H ~ ~ :  I - 7 ~ .  2 - 
709: 3Haveuns b no cneannsar; 3-701.&702 





l,,,cn./nzc PNC. 5. ~ ~ B U C H M O C T ~  CHHXeHHI nnaCT0- 
nor0 naBxennfl Ap., OT cymMapnoro 

noeoii 3anexn Craporpos~enc~oro Mecro- 
pomneenn 
~ P H  YCILOBHEX: 1 - BTOPWeHHII BOXbl B l&TeH(b. 

45 2 - 3ane9aTaHHOCTII 3aXeMH 

PHC. 6. ~ ~ B W C H M O C T ~  K O ~ @ @ I I U H ~ H T ~  C X A -  
Maemocrx (pn)  Bepxne~eno~oB 3anexu 
OT cnnxennn nnacronoro nasnewfl o 100 200 Apnn,~2c/cn2 (Ap. , )  

H e P a B H O M e P H b l M  BflUflHUeM H a r H e T a T e f l b H b l X  C K B B X H H  H a  O T ~ O P  
H ~ @ T U  u3 K a m n o r o  nnacra. B  TOM cnyqae n e p e c r e T  sanacos o 6 5 e ~ -  
H U M  MeTOnOM H a  P a 3 H b l X  CTaBUI lX  p a 3 p a 6 0 ~ ~ ~ ,  K a K  n p a B U f l 0 ,  n a e T  
TOJlbKO 0 6 ~ 1 ~ ~ )  O l l eHKY OCTaTOqHblX 6 a n a n c o B b l x  W U3Bf l eKaeMLJX 38- 
nacoe n e @ ~ n .  B TO me s p e M n  atianns p a 3 p a 6 0 T K H  sanexu H a  pas- 
HMX C T a n u n x  n o s s o n ~ e ~  H a M e T u T b  n o n o m e H m e  rpannq T e K y u l e r o  
K O H T Y P a  H ~ @ T ~ H O C H O C T U ,  n a T b  n e T a f l b H y M  K a p T U H y  I l p O C T p a H C T B e H -  
H O ~ O  p a c n p e n e n e H u n  n n a c T o s b l x  naene~nfi, C y M M a p H b I x  O T ~ O P O B  

@ J l l o W ~ ~ E l  H 06%.e~os 3 a B O n H e H H R .  B A ~ H H O ~ ~  C H T y a U H U  I l O n C q e T  H me- 
p e C q e T  OCTaTOqHblX H 3 B f l e K a e M M X  3 a n a C O B  H ~ @ T H  MeTOnOM M a T e p H -  
a f l b H O r O  6 a n a ~ c a  n O 3 B O f l n l o T  Ol leHWTb 3 a n a C b I  H e  T O n b K O  no 3anemu 

B UeJlOM, HO U no 6 f l 0 ~ a M  p a 3 p a 6 0 T ~ I i .  
IIpe c p a s H e H w w  p e s y n b r a r o B  n o n c s e T o s  s anaco~ ,  s b l n o n e e e a M x  

no 0 n H 0 f i  H T 0 f i  Xe 3 a J I e X H  p a 3 H U M H  MeTOjTaMH, C J l e n y e T  H M e T b  B 
HWAY, 9 T O  3 a n a C b l ,  I I O n C q H T a H H b l e  0 6 5 e h f H b I ~  MeTOnOM,  K a K  n p a B H -  
no, 6 0 f l b l u e ,  s e M  n o n c s w T a n H u e  M e T o n o M  M a T e p a a n b H o r o  B a n a ~ c a ,  
IlOCKOflbKy H e K O T O p a R  4 a C T b  3 a n a C O B  n p W  nlo6ofi CHCTeMe pa3pa60~- 
KW H a  T e x  CTanWf ix ,  K o r n a  s u a s a T e n b H a n  s a c T b  w s ~ n e ~ a e ~ n x  sana- 
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n p ~ ~ e u e H n e  C T a T n c T n q e c K o r o  M e r o n a  B ero 0 6 m e n p n ~ ~ ~ b 1 x  B nac- 
T O R I U e e  B p e M U  B a p U a H T a X  CBR3aHO C P a C C M O T P e H U e M  O ~ ' ~ ~ K T O B  n O n -  
c q e T a  3 a n a c 0 ~  B K a q e c T B e  T ~ X H I I Y ~ C K H X  c n c T e M ,  ~ J ~ M ~ H T ~ M U  KOTO- 
~ M X  R B ~ R I O T C R  o~nenbnb~e  c K s a m u H b 1 .  n p e n n o n a r a e ~ c n , s ~ o  6yny- 
urue n e 6 u ~ b 1  H ~ @ T A  no C K B a m u H a M  M O ~ Y T  6 u ~ b  n p e n c ~ a a a ~ b l  no ux 
TeKYrUHM E ~ ~ U T ~ M  H a  OCHOBe CYUeCTBOBaHUII  o6urefi n f l n  BCeX C K B a -  

X U H  l l n u  nnn 6onbmux rpynn C K B a X U H  C T ~ T W C T U Y ~ C K O ~ ~  3aBUCHMO- 
CTU M e x n y  ~ ~ ~ H T ~ M P I  n a H n o r o  n H e n o c p e n c T s e H H o  n p e n m e c T e y l o m e -  

r0 e M y  n e p H O n a  @ N K C A P O B ~ H H O ~ ~  n n l i H b 1  ( 0 6 ~ 9 ~ 0  M ~ C H U ) .  E ~ U H C T B O  
p a c ~ M a ~ p H B a e h f 0 f i  ~ e x H l l q e c ~ 0 f i  CUCTeMbI TpaKTYe?.Cn K a K  I l p O n B J I n M -  
W e e C R  B HaJlUqNU o6qefi C T ~ T U C T H Y ~ C K O ~ ~  33BUCUMOCTN ( U ~ U  o6me- 
ro n 0 n H O c T b l o  O n p e n e n e H H o r o  ~ a 6 o p a  T a K U X  ~ ~ B U C A M O C T ~ ~ ~ )  M e X A y  
n e 6 u ~ a ~ u  n p e n l u e c T s y l o m e r o  u nocnenyloruero nepuonoe. O a ~ ~ n s e -  
CKU B OCHOBe M e T O n a  J l e X U T  O Y e H b  T J I ~ ~ o K ~ R  H KOHCTPYKTABHBR TeO-  
p e T U K 0 - B e p O R T H O C T H a r (  U n e R  llenefi M a p ~ o s a ,  XOTH, H a C K O n b K O  H a M  
U3BeCTH0,  B J l U T e p a T y p e  3 T 0  O ~ C T O ~ ~ T ~ ~ ~ ~ C T B O  H H K O r H a  H e  OTMe'ia- 

f lOCb.  
C T ~ T I ~ C T U Y ~ C K N ~ ~  M e T O n  O ~ ~ I Y H O  n p U M e H I I e T C R  B J R  I l O n C q e T a  3a- 

I laCOB H a  C T a p b I X  H ~ @ T R H ~ I X  M e C T O P O X n e H U R X ,  HaXOERlLIUXCSI e C f l U  
H e  H a  aasepmalomek, TO H a  n o c T a T o q H o  nosnsek c T a n n u  s ~ c n n y a ~ a -  
UUA [76]. OH 6 a 3 1 1 p ~ e ~ c ~  H a  U3YYeHRLI KPUBblX n a n e H w n  n e 6 ~ ~ a  CKBa-  
X U U ,  I lOCTPOeHNe  KOTOPbIX OCHOBblBaeTCR H a  U3Y9eHAU CTaTUCTHqe-  
c K o r o  M a T e p n a n a  o n o 6 ~ s e  33 npolunoe B p e M n .  B cerrsn c T e M , q ~ o  
~ ~ M M a p H b l f i  ne6ur C K B a X N H b I  O n p e A e f l R e T C R  B e f l U ~ P f ~ ~ f i  H a 9 a f l b H O r O  
ne6nra U ~ U H ~ M H K O ~ ~  er0 H 3 M e H e H U R  no KOHUa p a 6 o ~ b 1  C K B a X H H b l ,  
B C e  T U n b l  KPRBblX MOrYT 6 b I T b  P a 3 U e J l e H b I  H a  n B e  OCHOBHbIe r p y n n b I :  
1) K p H B b l e  H a Y a j l b H O r O  ne6nra N 2) K P U B b l e  ~ P O U 3 B O ~ l l T e f l b H O C T U .  

Kpu~b le  H a u a n b H o r o  n e 6 u ~ a  B H a c T o n r u e e  s p e M n  H e  n p u M e n n l o T c n .  
C uenblo onpenenenan H a s a n b H o r o  n e 6 u ~ a  nnn H O B ~ I X  CKBPXUH 
nonbsylo~cn n a H n b I M u  ananoruh c 6 n n x a f i m 1 1 ~ u ,  r e o n o r u s e c K a  cxon- 
UblMU P ~ ~ ~ Y P ~ H H M M U  I m a C T a M n .  

nocne o n p e n e n e H u n  H a s a n b H o r o  c p e n H e c y T o s H o r o  ne6nra B 
C K B a X U H e  nnrr y c T a H o a n e H u n  T e M n a  n a n e H u n  H a s a n b u o r o  ne6w~a 
no r o n a M  H B H s M c n e e n r r ,  T a t i u M  0 6 p a 3 0 ~ ,  sanaca H ~ @ T U  no na~noi (  

I C K B a X U H e  n p H M e H X l o T  BePORTHYH) KPUBYIO ~ P O ~ 3 B O n U T e n b H O C T W .  B 
OTf lUqUe  OT KPHBblX n P Y r H X  T u n 0 0  n p U  nOCTpOeHUU B ~ ~ O R T H O ~ ~  KPW- 
80% ~ P O W 3 B O ~ U T e f l b H O C T U  3aBUCHMOCTb n e 6 u ~ a  OT B P e M e H W  HCCfle- 
nyercn H e  no sanexu  ( s ~ c n n y a r a u u o ~ ~ o ~ y  0 6 5 e K T y )  B U e n o M ,  a no 
OTAeflbHMM C K B a X N H a M  n y T e M  u 3 y s e ~ n n  X a p a K T e p a  n a n e H u n  nocne- 
nylournx ~ ~ ~ U T O B  B ~ ~ B U C U M O C T U  OT npenb~nyqux. 

n p n ~ e ~ e n u e  K o p p e n n u u o H H b I x  ~ a 6 n n u  naa n o n c s e T a  aanacos 
H ~ @ T H  Y C T p a H U X O  ~ y l u e ~ ~ B 0 B a B l l l W f i  H e n O C T a T O K  B IJOCTpOeHUU K p H -  
BbIX, I l 03BOAHf l0  IlOflYYUTb O ~ ~ ~ K T U B H O ~  C y l K n e U U e  0 @ 0 p ~ e  CBR3U 

hiexny n e y M n  6nnmaAmu~w R ~ ~ U T ~ M H  H a  o c H o s e  aaanwsa H X  npu 
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nOMOlUU M ~ T ~ M ~ T U Y ~ C K O ~  CTBTUCTUKU. M c I I o J I ~ ~ o B ~ H w ~  KOppenRUBOH- 
HbIX ~ a 6 n u q  n03BOnBeT IlPOBeCTU ~IllaTeJlb~blfi T ~ O J I O ~ O - T ~ X H U Y ~ C K U ~ ~  

aHaJIU3 ~ ~ K O H O M ~ P H O C T ~ ~ ~  A3MeHeHUSI ne6uros C Ueflblo BbIRBP3IUn 
OTnenbHbIX TOYeK, 0TKJlOHRK)qNXCR OT 06qeR TeHneHqUU paCnOn0- 
XeHWII TOYeK B ~ a 6 n u q e .  T ~ K W M  aHaflU30M HaXOIIsT n0nOnHUTenb- 
HbIe @ B K T O P ~ ~ ,  KOTOPble nOJlXHbI 6 ~ T b  YYTeHbI IlPA nOCJlenyloUeM 
IIOCTPOeHUU KpWBblX, a TaKXe uCKnIOYaloTC5i Te naHHHe, KOTOPbIe FIB- 
HO He OTBeYamT o614eB TeHneHUUU B PaCnOJIOXeHUH TOYeK. 

nocne sanonue~un  ~oppennquou~of i  ~a6nuut.1 u BbInonHeHun on- 
peneneenblx pacreTos no nonyseuubm nanubIM cocTasnneTcfl sepo- 
IITHaR K P U B a R  nPOU3BOnATeJlbHOCTW, no KOTOPOR, 3HaR H ~ K O T O P ~ ~ ~  
W C X O ~ ~ H ~ I ~ ~  n e 6 u ~  CKBaXUHbl, M O x e M ,  OTblCKaTb n ~ c n e n y l o ~ u f i .  Heno- 
CTaTKOM B ~ P O I ~ T H O ~ ~  KPUBOA IlPOU3BOAUTeJlbHOCTU IIBJIReTCII M e X a H U -  
secKoe ConocTasneHue npenblnyqux H nocnenymuux ne6U~0B 6e3 

BbIllBJIeHAIl IIPUYWH U3MeHeHUR n e 6 u ~ o ~ .   TO MOXeT nPABOnUTb K 

3HaYNTeZbHhIM OTKJIOHeHUFIM OTneJlbHblX @ ~ K T U ~ ~ C K U X  n e 6 u ~ o ~  OT 
KPRBOR. H~CMOTPR H a  EIbIUIey~a3a~~blk HenOCTaTOK, BePORTHble KPK- 
BbIe ~pOu3BO~HTeJbHOCTU IUUpOKO IlpUMeHnIOTCX BBHny U X  yno6c~ea 
ti BCe 6onee luUpOKOr0 BHenpeHHn B IIpaKTUKy MeTOnOB rPYnnUPOBKU 
CKBawuu no T n n a M  H s a ~ u c u ~ o c ~ u  Mexny npenblnyqm u nocne- 
nyloUHM ne61iTa~u, n03Bon~loulefi B K B K O ~ ~ - T O  Mepe YYeCTb IlpUYU- 
Hbl U3MeHeHUII ~ ~ ~ U T O B .  

Hau6onee 6 n a r o n p u n ~ ~ b l e  ycnosus nnn ~ c n o n b 3 0 s a ~ u s  cTaTu- 
CTuYecKoro MeTona co3nam~cs  npu sKcnnyaTauuu 3anexeii B pexu-  
Max pacTBopeHnoro rasa, r a 3 o ~ a n o p ~ o r o  ( p e x u ~  ra3osoR m a n ~ u )  
H H ~ ~ @ @ ~ K T U B H O  BOnOHanOpHOl'O 6e3 IIpOBeneHUX n0nOflHUTWbHblX 
~ e p o n p ~ n ~ u i r  no ~osne i i c~sum Ha nnacT. B coBoKynHocTu c n p y r u m  
M e T O n a M N  C T ~ T U C T U Y ~ C K U ~ ~  MeTOn MOXeT 6blTb nOfle3eH nJfl OUeHKU 
U3~ne~aeMblx 3aIIaCOB no OTAeJlbHbIM ~ J T O K ~ M  pa3pa60~KH Ha nnU- 
Tenbnoe sperm B 3 ~ c n n y a ~ u p y m q u x c n  sanexax B ropasno 6onee 
IUUPOKOM nuanasone ycnosufi. 

Q 5. nOnCYET 3AnACOB CBOEOnHOrO TA3A 
no nAnEHHl0  nIIACTOBOr0 DABJIEHMg 

n o n o 6 ~ o  MeTony MaTepuanbuoro 6 a n a ~ c a .  noncseT sanacoe cso6on- 
H O ~ O  ra3a no naneuum nasneHus ocHosaH Ha TpaKTosKe ra3o~oR 3a- 
JIeiN K a K  ~ ~ O J I O I ' O - T ~ X H A ~ ~ C K O ~ ~  CWCTeMbl, He IIonJle~aulek a o 6 a e ~ -  
HOR o n e ~ e ~ ~ a p u 3 a q u u > ,  HO u 3 ~ e ~ s m q e R  cBoe CocTosHne BO BpeMe- 
HW. C ~ ~ U U @ M Y ~ C K U M  C B O ~ ~ C T B O M  CUCTeMbl, ~03BOnFIIOU1UM UCUOflb30- 
BaTb MeTon noncseTa s a n a c o ~  c ~ o 6 o n ~ o r o  rasa no nanerlum name-  

HUR, CYuTaeTcn cnenymuee: B nepeoM n p u 6 n u 1 ~ e ~ u u  KonusecTBo rasa, 
u 3 ~ n e ~ a e ~ o r o  npu C H u x e H u t i  nnacToBoro nasneuun Ha 1 K ~ C / C M ~ , .  
OCTaeTCR IIOCTOflHHblM B TeYeHUe BCWO IlepHOna p~3pa60~KFi. 

IToncYe~ sanacos rasa no naneaum nasneHnn MoxeT npous~o-  
nnTbCX no OrpaHUqeHHOMy YHCJIy CKBaXUH, U B IIpUHIlUne 3TOT Me- 
Ton He Tpe6ye~ snauun TaKux napaMeTpoB nnacToeoro pesepsyapa, 
K a K  IIJIOUanb, MOUlHOCTb U nOPACTOCTb. CJlenye~, OAHaKO, NMeTb B 

snny, YTO B psne cnysaes ~ e s u a ~ n e  p a s ~ e p o ~  nnacTa MoxeT npu- 
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BecTu K CyqecTBeuHbIM O I U U ~ K ~ M ,  HanpHMep, npH pacYeTe cpenae- 
B3BeUIeHHOrO nflaCTOBOr0 JiaBJleHkin. B a x ~ o  TaKXe 3HaTb, YTO 38- 
nexb,  nns ~ o ~ o p o i i  onpenennm-rcn sanacb~  rasa no naneaum nae- 
fleHUn, H e  p a 3 6 ~ ~ a  TeKT0HAYeCKUM.U H a P Y U l e H U I l M U  H a  OTXeJlbHbIe 
6 n o ~ u ,  u nasneuue, s a ~ e p e ~ ~ o e  B nm6oR T O Y K ~  nnacra, xapame- 
pU3yeT BCD 3aJleXb. Hau6onee 3@@eK~UB~ble pe3yJlbTaTbI npU UC- 

n o n b 3 0 ~ a ~ u u  MeTona naneHun nameHun nonysamTcn B TOM urysae, 
KOrAa o 6 a e ~  nnacTa, IIepBOHaYaJlbHO 3aUfl~blR ra30M. IlpaKTIiYeCKH 
He H3MeHneTCn BO BPeMeHH, (ra30Bblfi p e ~ u h l )  UJlH H3MeHneTCff He- 
3HaqHTeJIbHO. P a ~ Y e ~ b l  no 3TOMy MeTony nPOU3BOnRTCR O ~ H Y H O  
nocne HeKoToporo nepuona 3 ~ c n n y a ~ a q u u  sanexu,  Korna o ~ o 6 p a ~ o  
npuMepso 2096 OT HasanbHux s a n a c o ~  ra3a. M e ~ o n  noncseTa sana- 
COB ra3a no naneaum nameHun naeT xopomne p e s y n b ~ a ~ b l  u npu 
cMemaHnoM pexuMe pa6o~bl  nnacTa ( rasoe~i i  p e x m  B ~ a s a n b u ~ f i  

nepuon pa3pa60~Kw H p e x m  BuTecHeHun ra3a B O ~ O R  B nocnenym- 
quR  nepuon). B  TOM cnyqae Hasanbxue sanacbr rasa paccsuTma- 
m ~ c s  no naHublM HasanbHoro nepuona pa3pa60TKU. 

n p u  aKTUBHOM B H e n p e H U U  BOfiM C IIepBblX JleT 3KCnJIyaTaUHPi 
sanexu nns  nocTaTosHo noc~osepuoii oueHKu 3 a n a c 0 ~  ra3a ~ e o 6 -  
XOnUMO 3HaTb KOnUYeCTBO r838, BblTeCHeHHOrO B ~ n ~ f i ,  OnpeneJIeHUe 

KOTOpOrO 0 6 ~ 9 ~ 0  BeCbMa 3aTPYflHHTeJlbHO. 
Ecnu sepe3 AG 0603~aYUTb KOJIHWCTBO ( 0 6 b e ~  B HOPMaJIbHWX 

~ C J I O B U R X )  ra3a,' ~ 3 ~ n e ~ a e ~ o r o  3a nepuon nanenun nasneHun B 
npoqecce pa3pa60TKU 3aJIeXU OT HasaJlbHOrO Po A0 PaBHOrO p,  TO 
o 6 a e ~  ra3a Gm, K O T O P ~ ~ ~  MOXeT 6blTb U3BJleYeH U3 MeCTOpOXAe- 
HAS ( n p o ~ b l m n e ~ ~ b l e  sanacu ra3a) npu cuuxeuuu naeneHun OT po 
A0 HeKOTOpOrO npUHRTOr0 KOHeYHOrO naBJIeHHn pK C YYeTOM ~034)-  

@ u u u e u ~ a  CxuMaeMocTu peanbublx r a 3 0 ~  Z ,  MOXHO OnpenenuTb no 
BbIpaxeunm 

AG ($ - 5) 
1. G, = 
I 

(111.1 I) (?+) ' g 
i n p u  o q e ~ ~ e  sanacos rasa no ~ e ~ o n y  n a n e ~ u n  nasneuus cneny- 

eT HMeTb B ~ u n y ,  YTO nanewe naeneHun B npouecce p a 3 p a 6 0 ~ ~ ~  
> ~ a u 6 o n e e  p e 3 ~ o  npoucxonuT 0 6 ~ 4 ~ 0  B nnacTax c euco~oii  nopnc- 

T O C T ~ ~  A X O P O ~ O  npouuuaeMblx A Meuee ~ H ~ Y U T ~ ~ ~ H O  B ManonPo- 
HuuaeMblx nnacTax. 3 ~ o  MoxeT noBnusTb Ha 3 a ~ n m q e u ~ e  o npupo- 
ne ~ 3 ~ e u e ~ u a  cpenuero naeneeus B nnacTe u 3 a ~ u 3 n ~ b  3anacb1 ra- 
3a B c n a 6 0 n p o ~ u ~ a e ~ b 1 x  nnacTax. 

H e @ ~ n u a s  3aneXb, K a K  npaBUfl0, COnepXliT TaK Ua3bIBae~bIk no- 
n y ~ ~ b l f i ,  U J l U  P ~ C T B O P ~ H H ~ I R  B H ~ @ T U  Ta3, 0 6 ~ 9 ~ 0  C O C T O I ~ U U ~  B OC- 
HOBHOM us yrneBonoponos MeTaHoBoro psna. B cocTaee rasa, KpoMe 
MeTaHa, conepxarcrr TaKxe 3 ~ a u ,  nponaa, ~ Y T ~ H ,  neHTaH u donee 



BblcoKoMoneKynspHble yrneBonoponeue coenuuenun, YaCTb us KO- 
~opb lx  npencTasneua n a p a m  seuecrB, B cTaHnapTHblx ycnoeun: 
TeMnepaTypbl U AaBneHUR RBf lR loUHXCf l  X U n K O C m M I i .  P ~ c T B o P ~ H H ~ ~ K  
B H ~ @ T U  r83 1IaCTO COBePXAT 3HaYUTenbHOe KOnHqeCTBO a30Ta. B 
MecTopoxneHicnx n e p ~ c ~ o i i  obnac~u .  HanpwMep, conepxaaue ti30- 

Ta B IIOnYTHOM ra3e AOCTHraeT 30-40 06.%, a B Y n ~ y p ~ u n  AaXe 
80-90 06. % 

B HacTonuee epeMn 6onbmoe BHuMaHne ynenneTcn u3yqe~um 
MeHee paCnp0CTpaHeHHblX KOMnOHeHToB C B O ~ O ~ H O ~ O  U PICTBOPCHHO- 
ro  e H ~ @ T H  rasa, npexne Bcero TaKHx, K ~ K  renuit ir cepoeonopon, a 
TBKXe UCCflenOBaHUlO BOBMOXHOCTN K O H ~ ~ ~ H C ~ T O O ~ ~ ~ ~ ~ B ~ H B R ,  COCTa- 
BY KounewcaTa A ero conepxanum (B pacyeTe Ha enuuuuy o b % e ~ a  
rasa) . 

Conepxauue rasa, pacmopennoro B ~ e @ ~ u ,  Moxer Meunrbcx B 

3aBHCAMOCTH OT ycno~ui i  @OPMAPOB~HUR, rny6ni1bl 3aJleTaHUH U eC- 
TeCTBeHHOrO PCXUMa 3aJIeXM OT necflTKa no MHOriIX COTeH ~ y 6 u q e -  
CKUX MeTPOB Ha 1 T H ~ @ T U .  ~ P N  IIOnCYeTe 3anaCOB PaCTBOPeHHOrO 
B u e @ ~ u  raaa onpenennmT: cyMMapubie sanacbl pacTBopeHHoro rasa; 
sanachl renun, conepxauerocn B PacTBopeHHoM rase (no pesynbra- 
TaM nccnenoBaHux cnequanbublx nnacToBblx npo6 Ha renuenoc- 
H O C T ~ ) ;  sanacb~ CepoBonopona, conepwauerocn B PacTBopeuHoM ra-  
se, YTO O C O ~ ~ H H O  BaXHO B Cfly'4ae CylueCTBeHHO a30THOr0 COCTaBa 
rasa: 3 a n a c ~  C T ~ ~ W J I ~ H O T O  Kouneucara, sbinennmruerocn us pacTBo- 
penuoro B.  ue@ru rasa. IIpa noncreTe a a n a c o ~  ceposonopona cne- 
nyeT YYUTbiBaTb ~pe60BaBlrn IIpOMblluJIeHHOCTU K Cblpbm .Wfl 83Bfle- 
YeHnn cepbl, a npil noncseTe sanacos KouneucaTa pyKoBoncTBosaTb- 
Cn C O O T B ~ T C T B Y I O U ~ ~  M H C T ~ ~ K U H ~ A  no HCCJlenOBaHUIO ra30KOHaeH- 
caTuMx aanexe8 [110]. 

IIonc.rer s a n a c o ~  rasa, pacTsopeHHoro B H ~ @ T R ,  ~ ~ O U ~ B O ~ I I T C R  

no pe3yJlbTaTaM OUeHKR 6anaHc0Bblx QO H M3BfleKaeMblX Qass 3ana- 
COB H~@TH, BblpaXeHHblX B enUHUqaX o 6 a e ~ a  npUMeHUTeJIbH0 K 
CTaHAaPTHblM YCJIOBURM. AJIR nm6oro pexuua pabo~bl  sanexu 6a- 
naucoBbte sanach~ nonyTnoro ra3a Ro, shlpawennble B enunuqax 
o65eMa npuMeuaTenbHo K CTaHnapTHbrM YCJIOBURM, onpenennmTcx 
Yepe3 PaCTBOPUMOCTb ra38 B n.laCTOBb!X YCJIOBHIIX ( T O  - IIJla~T0Bblh 
rasoablit @ a ~ ~ o p )  no @ o p ~ y n e  r 6  ,,;( 

Ro = Qoro. [,,- ,,fit :(,;,,...' . . ' L  ,< , (111.12) 
I ,  .. j:?, a ' '  , 

O b ~ s u o  suaseuae napaMeTpa re wri sanexu,  ~ a x o n n u e 8 c s  B 
np0~blUIfleHH0k p a s a e n ~ e  unu ~ s e n e u ~ o i i  B pa3pa60TKy. nocTaToYHo 
nanekao oqeHueaeTcn no p e s y n b ~ a ~ a ~  uccnenosauuir nnacToebrx 
npo6. Ecnu x e  TaKux nassblx HeT una CJIRUIKOM Mano. TO nnn 
oueHKu sanacos nonyTHoro rasa npwsneKaloTcn p e s y n b r a ~ ~  s a ~ e -  
poa rasoeux @ a ~ r o p o s  Ha ~ C T ~ R X  CKBaxtiH. ITpu STOM CnenyeT yqu- 
TbleaTb, YTO Ha nepeblx crananx p a s p a 6 0 ~ ~ u  sanexeit suaser~un 
rasoeblx @ ~ K T O ~ O B  0 6 6 1 ~ ~ 0  6blBaK3~ OqeHb BblCOKHMU, U N X  ACIlOflb- 

3OBaHRe MOXeT CTaTb ~ P U Y I ~ H O ~  H ~ O ~ O C H O B ~ H H O ~ O  3aBblUleHUfl 38- 
nacos nonyTsoro rasa ( u ~ o r n a  B 2-3 p a s a )  Ann Toro 9 ~ 0 6 ~  n3- 
6 e x a ~ b  TaKuX o U I ~ ~ O K ,  ~ ~ K O M ~ H ~ ~ ~ T C R  nOJlb3OBaTbCX rpa@&iKaM~ 
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s a ~ n c u ~ o c ~ e i l  anasnenue B nnacTe - n e 6 u ~  H ~ @ T N >  u A A ~ ~ W T  ~ e @ -  
T N  - r a s o ~ b ~ k  (P~KTOP*. c noMoubm KOTOPHX nnac~o~b l f i  rasosua 
@ a ~ ~ o p  oueuueaeTcn c ~ e ~ b w e i i  noneit y c n o ~ ~ o c ~ u ,  seM Henocpep 
CTBeHHO no pe3yflbTaTaM 3aMepOB Ta3OBblX @ ~ K T O ~ O B  Ha YCTbRX 
CKBBXUH. 

MsBneKaeMble s a n a c ~  pacTsopeHuoro B a e @ ~ u  rasa RWSB nnn sa-  
nexeit c Bononanoputm pexuMoM ( n n a c ~ o ~ o e  naBneHne me Huxe 

H ~ @ T H  r a s o ~ )  OnpenennmTcx no @ o p ~ y n e  

= Q.8. (ro - rr), m m e  r ,  - n o ~ e p u  rasa B C U C T ~ M ~  cbopa npu s a n p o e ~ ~ u p o e a ~ ~ o ~  (IIIJ 3) 

nasneuuu B ~py6onpoeone p ,=5  K ~ C ~ C M * .  
Ann ue@~aublx sanexefi c HesononanopHblM pexeMoM usene- 

Kae~blii o 6 a e ~  pacTBopeHHoro rasa 6 y n e ~  6onbrue o b % e ~ a ,  onpene- 
neunoro no @ o p ~ y n e  (III.13), nocKonbxy ocTaeluancn B nnacre 
u e @ ~ b  npu cunxeuuu nnacTosoro naenenus nacT ycanlcy u BblnenuT 
nononuurenbuoe ~ o n i ~ s e c ~ ~ o  rasa. Me~onbl  pacseTa ussne~aeMux 
sanacoe pacTBopeuHoro e H ~ @ T H  rasa nnn ~ a n e x e i t  c Heaononanop- 
HbIM PeXUMOM OnuCaHbl B p a b o ~ a x  [76, 1021, 

3aIIacbl pa3JIuYHblX KOMnOHeHTOB, BXOnRl l l l lX  B COCTaB C B O ~ O A H O -  
ro  u pacTBopeHHoro B H ~ @ T A  rasa, OnpenennmTcn q e p e ~  sanacb~  
ra3a A COnepXaHHR COOTBeTCTByloUUX KOMnOHeHTOB B M3e. 

C o r n a c ~ o  MHCTPYKUAP~ [ I l l  1, npu noncqeTe rl yTsepxneuun sana- 
COB ue@~nnbtx ~ e c ~ o p o x n e n u i t  u npoeKTupoaaHun ux p a s p a b o ~ ~ u  
Bonpoc 06 oqenKe s a n a c o ~  renax n e o s ~ o x ~ o c ~ n  era npoMblmnea- 
HOrO BCIlOJb30BaHllR PaCCMaTPABaTb COBePtUeHHO 0 6 ~ 3 a T e a b ~ 0 .  Ae- 
TaJlbHO Tpeb0BaI l~~  K N3YYeHRK) H ~ @ T R H ~ ~ X  M ~ C T O P O X A ~ H ~ ~ ~ ,  COnep- 
xaruux renufi, u Bonpocbl noncseTa sanacos renux no p e s y n b ~ a ~ a ~  
OUeHKU 3anaCOB C B ~ ~ O ~ ~ H O ~ O  U IlOnYTHOrO r838 PaCCMOTPeHH B pa- 
6 o ~ e  [163]. 

Cepo~onopon, nxonsruuir B comas c ~ o b o n ~ t a x  u nonyTHux rasoe 
ra30BblX N H ~ @ T ~ H ~ I X  M ~ c T ~ ~ o ) K A ~ H U ~ ~ ,  no HenaBflerO BpeMeHU .CYK- 
Tancn spenuofi npuwecbm, A uanuque era B rase u H ~ @ T I (  npu oqeH- 
Ke 3anaCOB paCCMaTpFiBaflOCb KaK O~pli~a~enbHblB @ ~ K T o ~ ,  CFIUXalo- 
wuh KasecTao cblpbn. 3 a  nocnennue r o w  paspabo~aua Texnonornn 
nonyseuwn u3 cepoBonopona C B O ~ O ~ H O ~ O  n nonyTHoro rasa cepbl, u 
B CB113U C IIPAHRTblMN nPaBNTe.lbCTBeHHblMU PeUleHHRMU 0 KOMnfleKC- 
HOM n c n o n b s o ~ a ~ u ~  none3~btx ucKonaeMblx oueuKa 3 a n a c o ~  cepo- 
Bonopoaa cTana 06113aTe~1bHbl~ ~ p e 6 o s a n u e ~  K noncrleTy sanacoe 
H ~ @ T I I  N ra3a. 

Conepxanue cepoeonopona B c s o b o n ~ o ~  u nonyTsou rase oue- 
HusaeTcn no p e 3 y n b ~ a ~ a ~  sfccnenosasiin nnacTosbix npo6 u npo6, 
O T O ~ P ~ H H H X  Ha YCTbe CKBBXIIH. np0MblluneHHblh UHTepeC MOryT 
npencTaannTb r a m ,  conepxamue cepoBonopon B KouueuTpauenx no- 
pnnKa 0,02 06.46 H bonee B ~ I C O K H X .  n p u  noncqeTe s a n a c o ~  cepoeono- 
Pona cnenyeT nMeTb B ~ n n y ,  YTO Ha pe3yxb~a~b l  nccnenoBanux np06 
c uenbm onpeneneiiun B H A X  KoHueHTpaunu cepoBonopona cyuecr-  
Bei(H0e BnNflHHe OKa3blBaH)T YCflOBUfl o ~ 6 o p a  II  XpaHeHufl, q T 0  KOH- 

UeHrpauun ceposonopona B npouecce p a s p a 6 0 ~ ~ u  n e @ ~ n ~ o B  una ra- 
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r j ,  
;I 

30~0fi 3aneXU He OCTaeTCR ~ O C T O I I H H O ~ ~  U 3aKOHOMePHOCTW ee U3Me- 
HeHWIl nOKa 9TO U3y'ieHbI HenOCTaTOqHO IIOJlHO. 

C o n e p ~ a ~ E i e  KOHAeHCaTa C B O ~ C T B ~ H H O  KaK C B O ~ O A H O M ~  ymeB0- 
I nOpOnHOMy rasy, TaK PI ra3y, paCTBOpeHHOMy B H ~ @ T U .  

P a s n u s a m ~  KoHneucaT cupofi, n o n y s a e ~ ~ f i  B npoMucnosHx ce- 
napa-ropax (t=20°C, p=760 MM PT. CT) u conepxaquk ra3006- 
p a s ~ ~ e  ymesonoponu, u c ~ a 6 u n b ~ u k  (npn  ex x e  ycnoeunx ~ e ~ n e -  
parypu u n a ~ n e ~ u n ) ,  co-onb~o u3 x u n ~ u x  yrnesonopo- 

T. e. IIeHTaHOB Fi BHlueKHnRUUX. 
a30KOHneHCaTHbIe 3aJIeXU COnepXaT He TOJbKO KOHAeHCaT, HO 

n 3 u a ~ u ~ e n b ~ h l e  3anacu nerKux r a 3 0 0 6 p a 3 ~ ~ x  yrnesonoponoB- 
sTaua, nponaea, 6 y T a ~ a .  P a c s e ~  sanacos ~ T W X  KoMnoHeHToB npoBoL 
LIUTCR pa3nenbHO OT KOHneHCaTa X i  TOnbKO Ha OCHOBe H3yWHWB COC- 
T O ~ H U H  ra3a B nnacToBux ycnoBnnx [76]. 

E a n a ~ c o s u e  3anachi c r a6unb~oro  KonneucaTa BKnmsamT sanacu 
I ( r.3. (6 M3) H COnepXaUUXCFl B HeM COOTBeTCTBynUPiX X R n K t i X  YrJEBO- 

noponoB (B r /m3) .  M 3 s n e ~ a e ~ b r e  3anacu onpenennmTcn c yseToM 
noTepb KoHneHcaTa B nnacTe 3a sect. c p o ~  p a 3 p a 6 0 ~ ~ ~ .  

:.r 
, a  

' 1 1 .  rdasa IV 

AM(P(PEPEHUMA4MR 3AnACOB HEOTM 
B CBR3M C TPEEOBAHMRMM 
PAUUOHAnbHOFf PA3PAEOTKM 

B ycnosun o n ~ u ~ a n b u o i r  p a 3 s e n a ~ ~ o c ~ u  sanexefi W@TH unn rasa 
' ! B X O ~ W T  n o n c s e ~  3 a n a c o ~ - s e ~ ~ o e  sblneneuue p a 3 n e s ~ u x  BHAOB 3a- 

nacos, ux nu@@epesuuaquu no n p u 3 ~ a ~ a ~  Ha pa3ut.1~ cTanHnx pas- 
s e n w  H p a 3 p a 6 ~ 1 ~ ~  sanexu.  nn@@epe~unauwn 3 a n a c o ~  nsnneTcn 
O C H O B O ~ ~  nnn nOCTaHOBKEi H IIpOBeneHUff p a 6 o ~ ,  CBn3aHHHX C LIOpa3- 
~ e n ~ o f i ,  KOHTpOJIeM, PeryJIUpOBaHMeM PI U H T ~ H C U @ M K ~ U U ~ ~ ~  npOueCCa 
paapa6oT~u [9]. 

~ u @ @ e p e ~ u u a u u n  3 a n a c 0 ~  H ~ @ T U  MoxeT 6 ~ ~ b  npoBeneHa no Ka- 
TerOpUnM, UnaCTaM, H ~ @ T R H O ~ ,  B O ~ O H ~ @ T I I H O ~ ~  9aCTIlM 3aJeXU, yqa- 
CTKaM 3aJIeXU C OnHOTUnHbIM pa3pe30M9 aKTUBHOCTU 3anaCOB B np0- 
UeCCe P ~ ~ P ~ ~ O T K H ,  no TUnaM KOnJleKTOpOB, no 30HaM pasnus~of i  
npOnYKTUBHOCTH U T. n., npU 3TOM BO3HHKamT pa3JIU'iHOI'O POna Me- 
TOAUqeCKUe BOnPOCM. KaCaIOUWeCR O ~ O C H O B ~ H U X  IlOACqeTHbIX naps- 
MeTpOB, PelueHUe KOTOPHX, KaK IlpaBHJlO, KOHKPeTHO nJIIl ~ a ~ n o f i  
sanexu.  P a c c ~ o ~ p n ~  nn@@epesunauum s a n a c o ~  ~ e @ ~ n  B C B R ~ U  c 
T ~ ~ ~ O B ~ H U ~ ~ M U  pa4~0HanbH0fi pa3pa60T~H.  TOT BOnpOC BeCbMa Ba- 
XeH, CdlOXeH H aKTyaJleH. 0 6  3TOM CBUAeTenbCTByeT AOBOJIbHO 6onb- 
u o e  qucno pa6or, nonsusurwxcn B nocnennue ronu B pa3nusuk.1~ 
H ~ @ T H H H X  p a k 0 ~ a x  CTPaHbl H HanPaBneHHbIX Ha MeTOAAPeCKOe A 

npaKTnsecKoe peluenue Bonpocos nw@@epeauuauuu s a n a c o ~  ~ e @ ~ n  
no HX BKTUBHOCTU, IIOnBUXHOCTH H CTeneHU YqaCTAII B p a 3 p a 6 0 ~ ~ e .  
K sucny s rnx  pador oTuocnTcn uccnenosauun M. A. )Knauosa, 
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I B. B. C ~ a c e H ~ o s a ,  M. M. kieauo~ofi, M. n. rIonosc~oro,  H. C. Tyr- 
MaHa, B. PI. A ~ ~ M ~ T o B ~ ,  B. M. rycesa, ki. 6. Pose~6epra ,  
H.  M. C B H X H ~ I U U H ~ ,  (P. C. A~6aureea.  M. 3. Hoceu~osa ,  A. C . m a -  
Hosa, H. P. KoBanbqy~, H. C. n p e n ~ e s e u c ~ o i r  11 np. 

H ~ T ~ ~ A H O  sunem, s ~ o  nu@@epe~uuauan 3anacos ~ e @ r u  B cen- 
3u C P ~ U U O H ~ ~ ~ ~ H O ~  p a 3 p a 6 0 ~ ~ 0 k  TeCHO CBR3aHa C npo6ne~ofi  H H X -  

H U X  npenenos napaMeTpos nponyKTwsllblx nopon. KonnnuunMu. 
K ~ K  y x e  omesanocb, nu@@epe~uuaunn 3anacos H ~ @ T H  npoeo- 

nUTCIl no pa3nUqHbIM npH3HaKaM, s T 0  OnpeAeJlReTCrt K O H ~ ~ H O ~ ~  

uenbm, npu  TOM H ~ O ~ X O ~ U M O  peuaTb cnenymuue sanasu: 1) o6oc- 
Hosaune HUXHUX npenenoB u npyrnx rpauuwblx 31iaqeHnk napaMeT- 
pOB npOAyKTHBHblX IlOpOn C ue.lfbM nOACqeTa U KapTIlpOBaHUR 6 a n a ~ -  
cosux u 3a6anaucosbrx 3anacoe H ~ @ T H  u rasa, a TaKxe sanacos, 
npuyposenuux K s n e ~ e ~ ~ a ~  p a 3 ~ 0 8  nponymuBHocTu, u T. n.; 
2) 06oc~osanue  K O ~ @ I $ U U U ~ H T ~  BblTeCHeHUR AJIR PaCqeTa BeJIHqUHH 
@ H ~ U ~ ~ C K H  ~ O ~ B I I X H ~ I X  3 a n a c o ~ ;  3) KaqecTseuuoe u KonuqecTBeH- 
Hoe pa3neneuue ~ ~ J ~ ~ H C O B ~ I X  3 a n a c o ~  no cTeneHs HX aKTusnocTu B 

npouecce p a 3 p a 6 0 ~ ~ n  (c yreToM npuyposenHocTu s a n a c o ~  K Kon- 
JleKTOpaM pa3nus~oA ~ ~ O ~ ~ K T U B H O C T U )  ; 4) 0 6 0 c ~ o ~ a ~ u e  Au@@epeH- 
U U ~ O B ~ H H O ~ ~  MOAenH 06'beKTa pa3pa60T~u C YqeTOM HeOnHOpOnHOCTH 
cTpoeHun pe3epeyapa H aKTuBuocTu 3anaco~ .  

B nepeoM n p ~ 6 n u X e ~ u u  sanasa  oTpaxeHun pacnpeneneHun 3a- 
I nacos u e @ ~ n  &I ra3a no nnoqanu H pa3pe3y 3anexu peuaeTcn c no- 

M O U l b l o  KaPT ~ @ @ ~ K T U B H O ~  H ~ @ T ~ H ~ C M U ~ U H O ~  TOJIUHHtI  nnaCTOB U 
ynenmux 3anacoe. O n ~ a ~ o  06e KapTbr namT npencTaBneHue o pac- 
npeneneHua 3anacoe no nnomanu, HO He x a p a ~ ~ e p ~ 3 y m ~  Ka9eCTBO 
3anaCOB B OTneJbHbIX TOqKaX 3aneXH Pi CTeneHb y9aCTMn UX B pas- 
pa60TKe. Ann oTpaxeHun cTeneHw ysacTrin 3 a n a c o ~  B pa3pa60T~e 
npu nu@@epe~uuauuu sanacoe npnMeunmTcn MeTonti, ysuTMsamuue 
U ~ M ~ H ~ U B O C T ~  napaMeTpos nnacToB ( n p o ~ r i u a e ~ o c ~ w ,  ~ O ~ U C T O C T ~ ,  
c o s e ~ a ~ a k  nopucTocTu u npoHuuaeMocTw, rr inponpoeon~oc~n),  oKa- 

; ~ ~ ~ a m l q w x  snunuae Ha npoueccbl p a 3 p a 6 0 ~ ~ ~ .  
1 M e ~ o n  ~ U @ @ ~ ~ ~ H U U ~ U H H  ~ ~ J I ~ H C O B ~ I X  3anacos B 3aBnCUMOCTK OT 

npoHuuaeMocTw DpOnYKTUBHblX nnacToB npenycMaTpuBaeT noncser 
s a n a c o ~  no nnacTaM pa3nns~ok  npoHuuaeMocTu H BHnasy pe3ynb- 

I TaToB B Bune ~ a 6 n u u  H Kpusm pacnpenenemn aanacos no BceMy 
cneKTpy npoHuuaeMocTu. n o c ~ p o l ~ a  Kapru pacnpocrpaHeHun nopon 
pa3nuseoir npoHuqaeMocTu, Momno nonysurb npencTaeneHue o pac- 
npeneneHuu ~ a n a c o s  u e @ ~ u  B  TUX noponax no nnoqanu sanexn.  
H ~ ~ O C T ~ T K O M  TaKOrO IlOnXOAa nBJIEeTCX HU3KaX TOqHOCTb pe3yjlbTa- 
TOB BcnencTBue 6onbmoir norpeurHocTu oueHKu npoHuuaeMocre no 
r e o @ a 3 u s e c ~ w ~  nannuM (npu OTCYTCTBNU KepnoBux ~ ~ H H H X )  H 
A3-3a 3Ha'iti~enbH0i( HeOnHOPOnHOCTU no IIpOHUUaeMOCTH nnacToB- 
KOJleKTOpOB. 

B npaKTwKe pa3pa60TKU nnn aaanusa u npyrax uenefi l u u p o ~ o  
nPUMeHHlo1~fl KaPTH rUnPOnPOBO~HOCTA, KOTOPLde B npUHUUne M O X -  
]lo ucnonbsosarb nnn na@I$epeeuwauuu 3 a n a c o ~ .  M ~ B ~ C T H O .   TO rnn- 
~ O ~ ~ O B O ~ H O C T ~  OnpeneJneT @ H J ~ T ~ ~ U U O H H ~ I O  C ~ O C O ~ H O C T ~  npOnyK- 
TNBHOrO IUlaCTa. 0661q~0  B YCJIOBHRX HeOnHOPOnHHX KOnneKTOpOB 

so 



.. .. - - - - - ~  .~ ~~- . . 
B C ~  n O p O n b I  no   TO MY n a p a M e T p y  p a 3 n e n n m T C R  H a  ~ e c K o J I b K 6  KJlaC- 
COB u ~ O K ~ ~ H B ~ ~ T C R  H X  p a s ~ e u e ~ u e  B npenenax sanexu .  3 ~ o  nos- 
B o n n e T  Y q u T b l e a T b  s s a u M o p a c n o n o x e H u e  nnoxex a xopourux 3 0 H  
nnacra (no @ N ~ ~ T ~ ~ U N O H H ~ I M  C B O ~ C T B ~ M  u s a n a c a ~ )  npn rnnponu- 
H a M n s e c K w x  p a c s e T a x ,  o q e H K e  ~ e @ ~ e o ~ n a s u ,  p a c c r a u o e K e  H a r n e T a -  
Te f lbHb lX  U 3KCIlf lYaTaUAOHHblX CKBBXIIH U T. n. 

Ha M e c T o p o x n e H u n x  T a ~ a p u u  OCHOBHUM M e T o n o M  nu@@epe~-  
unauuu sanacos no c T e n e H n  ysacrun ux B p a 3 p a 6 0 ~ ~ e  n e n n e T c n  

Y l l ~ M U H a B l ~ l ~ f i ~ f l  B b l m e  M e T O n  n l l T O f l O r U s e C K U X  K a p T .  OH I l P A M e H R e T -  
CR H a  POM~UIKUHCKOM, HOBO~~XOBCKOM.  ~ O H B I O X C K O M  PI n p y r U X  M e -  
CTOpOX~eneHHnX.  QTAM MeTOnOM ~ U @ @ ~ ~ ~ H U W P ~ H ) T C I I  KBK ~ ~ J ~ H C O B ~ I ~ ,  
T a K  u u s ~ n e ~ a e ~ b l e  s a n a c ~ .  C 3 ~ 0 k  uenbm nan K a x n o r o  T u n a  K o n -  
nemopoe ( a n e c s a ~ n ~ u > ,  xaneaponurbl>) 6 ~ n a  p a c c s a T a H b r  II npu- 
HRTH (npu y T s e p x n e n t i u  sanacos B TK3)  y c p e n H e u n b l e  s ~ a s e ~ u n  
K O ~ @ @ U U H ~ H T O B  ~ e @ ~ e o ~ n a s u :  0.6 - nnn a n e c s a H w K o s P  n 0,2 - 
nnn a a a e e p o n u T o r r > .  Osesunuo, s ~ o  T ~ K O A  nonxon H e  rrenne-rca c ~ p o -  
r U M ,  IlOCKOflbKY YCnOBUfl  B ~ I P ~ ~ O T K U  T o r 0  HJIA WHOrO T u n a  KOflJIeK- 
T O p a  CHflbHO 3 a B H C n T  OT er0 n p O C T P a H C T B e H H O r 0  I IOJIOXeHHX C p e n H  

n p y r U X  KOJIJleKTOpOB, CHCTeMbl p a s p a 6 0 ~ ~ u  U T. n. B qaCTHOCTU, 
BO3HUKaFOT P a C X O X n e H H f l  M e X n y  @ ~ K T H ~ ~ C K U M U  li PaCYeTHbIMH 
n o ~ a 3 a ~ e n n ~ u  ~ e @ ~ e o ~ n a s u  ~ e c ~ o p o x n e ~ u f i  T a ~ a p n u  [171]. B e c b M a  
C Y U e C T B e H H b l M  HenOCTaTKOM ~ N T O ~ O r H ~ e C K H X  K a p T  flBJIXeTCR T a K X e  
cnenyloulee 0 6 c ~ o n ~ e n b c ~ ~ o .  I l p u  nposeneauu aaanusa p a s p a 6 o ~ ~ u  
pacsnenexuoro o 6 a e ~ ~ a  B U e n o M  (B y c n o B u R x  T a ~ a p n n  - ~ O P H ~ O H T  
Dl) C U e n b l o  B ~ I P ~ ~ O T K U  K~KUX-nu60  M ~ P O ~ P U I I T U ~  no U H T ~ H C U @ U -  
K a U H l i  p a 3 p a 6 0 ~ ~ u  IlpUXOnUTCX O n H O B p e M e H H O  ~ O n b 3 O B a T b C X  JIUTO- 

n o r n q e c K H M n  K a p T a M u  B c e x  nJ I aCTOB ~ O P U B O H T ~  A,. YTO n p e n c T a s .  
JIfleT 6onbmoe H ~ ~ ~ T o ~ c T B o .  B CBflSA C 3THM B 0 3 H U K n a  H ~ O ~ X O ~ H -  
M O C T ~  B s a ~ e u e  O T n e n b u w x  n n a c T o B h l x  K a p T  e n u t t o i i  nnn B c e r o  ro- 
PUBOHTB, H a  K O T O P O ~  u M e e T c r r  U H @ O P M ~ I I U R  o s a a ~ e f i m u x  n a p a M e r -  
pax c K B a x u H .  B p a 6 0 ~ e  [I821 6 ~ n a  npennoxesa nono6ean K a p r a ,  
orpaxamularr M a K c u M y M  H ~ O ~ X O ~ U M H X  npn r e o n o r o - n p o ~ ~ c n o s o ~  
a H a f l H 3 e  A a H H b l X  06 0 6 ' b e K T e  p a s p a 6 0 T K u :  I l H n e K C b l  n f l aCTOB,  3 O H b l  
ux C J U R H H ~ ,  x a p a K T e p  nacblueuan. M O U H O C T ~  n n a c T o B ,  T u n  K o n n e K -  
TOPOB. Ha K a p T e  T a K X e  B H A e J l e H H  3 0 H b I ,  r.4e H ~ @ T ~ H O C H ~ ~ M U  IIBXA- 

IOTCII onnn u T e  x e  nnacrbl, o n u H a K o s o e  ux c o v e T a u u e  mu onuea- 
K o B H f i  T u n  paspesa [123]. 3 ~ a  K a p T a  c onpeneneuuofi nonefi seponr- 
HOCTH n o s ~ o n n e ~  n p e n n o n o x n T b ,  K a m e  ~e@~euocuble  n n a c m  H K a -  
KO% n p u M e p H o  MOUHOCTB B c T p e T n T  B H O B ~  6ypnu la~cn  nononnurenb- 
H a f l  CKBBXHHB,  a T a K X e  K a K O r O  T H n a  KOf l f l eKTOpb l  O H a  BCKPOeT. COB- 
MeLUaR y K a 3 a H H y l O  K a p T y  C 3 O H a M H  P a C n p O C T p a H e H U f l  THnOB KOnfleK- 
TOpOB H K a p T 0 k  Y n e f l b H b l X  U s B J I e K a e M H X  3 a n a C O B ,  M O X H O  I lOJIYqATb 
0606u le~~ylo  M o n e n b  r o p u s o ~ ~ a ,  K O T O ~ Y ~  n p e n n a r a e T c f l  ucnonbso-. 
s a T b  npu a b 1 6 o p e  clteaxrin non osaroeoe unu ~ 3 6 n p a ~ e n b ~ o e  sason- 
H e m e  [175]. 6 e s y c n o ~ ~ 0 ,  3 ~ a  M o n e n b  nu@@epe~quaqnn K o n n e K T o p o B  
u H X  s a n a c o ~  no K o M n n e K c y  c y u e c T s e u H b l x  n p u s u a ~ o s  u M e e T  npae-r 
T U Y ~ C K U ~ ~  c~blcn.  O ~ H ~ K O  oqesnnna ee C ~ O X H O C T ~  H H e K o T o p a n  yc- 
JIOBHOCTb. 

npyrux K p w T e p u e B  npw p a s ~ e n e ~ u u  sanacos no c T e n e H u  y s a c T u n  nx 
B p a a p a 6 o ~ ~ e .  

Ann 3~0fi IIeJlW 6 ~ ~ 0  I l p e n f l O X e H O  U C n O f l b 3 O B a T b  KaPTLd 3 0 H  pas- 
J lu ' lHof i  I l pOnyKTHBHOCTU [g]. K ~ K  HSBeCTHO, K O B @ @ U ~ U ~ H T  I IPOnyKTHB-  
HOCTH IlBflfleTCII H e n O C P e n C T B e H H b l M  KPHTePWeM ~ P O I I ~ B O A W T M ~ H O ~ ~  
cnoco6~oc~u ~ e @ ~ r t ~ o r o  n n a c T a  [174]. OH n p e n c T a s n n e T  codofi ee- 
J IHYaHy ,  sasucnuym OT 60nbmoro KOf lUqeCTBa  @ ~ K T O P O B ,  T a K H X  KBK 
n P O H H U a e M O C T b ,  IlOPUCTOCTb, MOulHOCTb,  BOAOHaCbluleHHOCTb,  T P e U U -  
HOBaTOCTb,  rJIUHHCTOCTb W np. Ha H a m  B s m R n ,  U C n O J I b 3 0 B a H U e  3TO- 
TO KOMnJleKCHOI'O I l a p a M e T p a  n 0 3 B O f l X e T  I I O f l y s a T b  BCCCTOPOHHMK) 
X a p a K T e p H C T H K y  ~ ~ ~ O C T ~ ~ H C T B ~ H H O ~  HeOAHOpOAHOCTH 3aJleXH. a C a M  
K O B @ @ U ~ U ~ H T  lIPO,4YKTUBHOCTU M O X H O  P a C C M a T p H B a T b  B K a r e C T B e  
obobulalo~ero n o ~ a s a ~ e n n  H e o n H o p o n H o c r u  [9]. Cnenye~ O T M e T u T b ,  
q T 0  K O ~ @ @ W ~ H ~ H T  nPOAYKTHBHOCTU B H a C T O R U l e e  B p e M f l  f lBf lReTCfl  
o n H m  us OCHOBHHX npu p a c s e T e  no~a3a~enef i  p a 3 p a 6 o ~ ~ n  sanexefi 
[ITS]. B a x n H ~  O ~ C T O I I T ~ ~ ~ C T B O M  3 IIBflfleTCfl T a K X e  TO, Y T 0  ~ a ~ ~ b l *  
n a p a M e T p  x a p a ~ ~ e p n s y e ~  6 0 f l b m n f i  o 6 a e ~  n p u c ~ ~ a x n ~ n o f i  s a c T u  

n n a c T a ,  s e M  K e p n  H npo~blcnoso-reo@ususec~ae M e T o n b I ,  ~ e c y q n e  
H H @ O P M ~ ~ U H )  nnmb o ~ a n o k  s a c m  0 6 a e ~ a  nnacra, n p e u a p y e M o r o  
C K B ~ X U H O ~ ~ .  

Ann IlOCTpOeHHfl  K a p T H  3 0 H  p a 3 J I l i 4 ~ 0 k  npOAyKTHBHOCTU B e C b  
n n a n a s o ~  u s ~ e ~ e ~ u n '  s ~ a s e e u i i  ~ o a @ @ u q n e ~ ~ a  n p o n y K T u a u o c T w  no 
CKBBXHHBM n O A p a 3 A e J I f l e T C X  H a  HeCKOflbKO KJlaCCOB, C ~ O C ~ e . 4 y I O l l l U M  
B b l n e n e H u e M  r p a H u u  K n a c c o B  unu SOH ~ P O ~ Y K T W B H O C T I I  B npenenax 

3 a A e X U .  OY~BAAHO, 9 T O  KOflUqeCTBO KJIaCCOB nflilR K a X i A o f i  KOHKPeT- 
H 0 f i  3a J I e )KU 6yAe~  HeOnHHaKOBblM,  a H U X H H ~  n p e n e f l  I IpOAyKTUBHO- 
CTH O ~ O C H O B ~ I B ~ ~ T C R  C YqeTOM ~ K O H O M A ~ ~ C K O ~ ~  U ~ J I ~ C O O ~ ~ ~ ~ H O C T U .  

nonyse~nan  K a p T a  c o ~ ~ e u a e ~ c n  c ~ a p ~ o f i  w3onaxu~ COOTBeTCTBym- 
uero 0 6 5 e K T a  n o n c s e T a  unu c ~ a p ~ o f i  ynenbablx sanacos n B npe- 
neJIaX K a X a O f i  3 0 H b l  IIPOAYKTWBHOCTU PaCCYHTblBaIOTCII  ~ ~ J I ~ H C O B H ~  
s a n a c b ~  c y s e T o M  U ~ M ~ H ~ H B O C T U  B c e x  n o n c s e T H b l x  n a p a M e T p o B .  Ta- 
KUM 0 6 p a s o ~ ,  MOWHO H e  T O J I ~ K O  n o n y s u T b  n p e n c T a s n e H u e  o sennsn- 
H e  u nnowanu p a c n p o c T p a n e e u n  sanacos ~ o i i  unn uuok I I p O n y K T H B -  
H o c T n ,  HO H n p e n c T a s u T b  ~arec~serinblfi xapawep u s ~ e ~ e ~ u n  3THX 
s a n a c o ~  no nnouanu sanexu.  B n e p ~ u e   TOT M e T o n  6bm n p n M e H e H  
npw n o n c s e T e  n nu@@epe~suauuu 3 a n a c o ~  H ~ @ T W  ~ p y n ~ e f i m e r o  M e c -  

TOpOXtcneHnn  X~CCH-Mecayn, K e ~ 6 p u f i c K a f l  s a n e x b  K o T o p o r o  npu- 
Y p O q e H a  K H e O n H O p O n H b l M  T e P P H r e H H H M  KOJlJIeKTOPaM. n o n y s e ~ ~ b l e  
P e 3 Y f l b T a T b l  6b1nu  UCl IOf lb30BaHbl  npu n p O e K T A p O B a H H l r  p a 3 p a 6 0 ~ K w  
3 ~ 0 1  3 a n e X U  I( O K a 3 a n U C b  IIOJle3HblMH n p H  ~ b 1 6 o p e  CUCTeMbl  paspa- 

I ~ O T K K ,  p a c s e T e  K O ~ @ @ U U H ~ H T ~  ~ e @ ~ e o ~ n a s n ,  npu p a c c M o T p e H l r a  

o s e P e n H O C T u  pa36ypusa~un,  B B O A a  B p a 3 p a 6 0 T K y  YqaCTKOB sanexu 
H T. n. 

3 a M e p b l  K O ~ @ @ U U H ~ H T ~  I l p O ~ y K T U B H O C T H ,  K a K  n p a B U f l 0 ,  O C y m e -  
CTBJIRmTCR B 'IPCTH CKBBXHH MeCTOPOXAeHHf l .  B T e X  C J Y 4 a R X ,  K O r n a  
OHM OTCYTCTBYHIT XflH BbI3b lBa IOT COMHeHUe,  K O ~ @ @ M U U ~ H T ~ ~  n p o n y K -  
TUBHOCTU MOTYT 6 b l ~ b  P a C C Y U T a H H ,  H a n p H M e p ,  MeTO&OM MHOTOMep-  



H o r o  p e r p e C C n O H n u r u  asanu3a ~ I O  ~ o ~ n n e ~ c y  r e o n o r o n p o ~ b l C n O s h f X  
nannnx [202]. 

B YCJIOBHflX MeCTOpOXAeHHfl  X~CCH-Mecayn p a 3 p a 6 0 T a H H b l 8  M e -  
TOA O K a 3 a n C f l  B e C b M a  ~ @ @ ~ K T H B H H M ,  4TO 06ycnoenee0, B n e p B y l o  
O Y e p e A b ,  npe&CTaBHTeJbHOCTb!O SiMeBIIlerOCU KepHOBOI'O M a T e p H a n a .  

O n ~ a ~ o ,  n a K  npasuno, o 6 5 e ~  K e p t i o s o r o  M a T e p u a n a  6bleae~ or- 
p a H u s w H b l M .  B cessw c BTHM p e m e H n e  M H O ~ H X  sanas no O U ~ H K ~  na- 
P a M e T p O B  n n a C T 0 B .  B TOM 4HCJIe  H K O ~ @ @ H U H ~ H T ~  IIPOAYKTHBHOCTH, 
n p o s o n w T c f l  B npo~blcno~ofi  reo@usn~e, K o T o p a a  noeasana npw  TOM 
BblCOKYlo ~ @ @ ~ K T U B H O C T ~ .  B O ~ M O X H ~ I ~  B a P H a H T b l  Pe I I IeHUf l  T B K O ~  38- 
A a Y H  n p H B e A e H b l  B p a 6 o ~ a x  [lo, 451. 

OAHHM H 3  KOHePHblX P W y J I b T a T O B  reOJ lO~OnpOMHCi lOBOTO H 3 y Y e -  
HWfl 3 a J I e X H  A O n X H O  6 b l ~ b  nOCTpOeHHe A U @ @ ~ ~ ~ H U H ~ O B ~ H H O ~ ~  M O n e -  
n H  o 6 ' b e ~ ~ a  p a 3 p a 6 0 ~ K H .  B K a s e C T B e  n p H M e p a  M O X H O  nPHBeCTH T a -  
KYlo M O A e n b ,  n p e A n O X e H H Y I 0  A n R  M ~ C T O P O X A ~ H H ~ ~  ~ ~ P M C K O ~ O  ~ P H -  
KaMbX.  

Anu 0 ~ 0 6 p a X e ~ U u  c o o T H o l u e H u r r  n n a c T o s  B n n a H e  H B paspesax 
OTAeJlbHblX CKBPXUH HCIlOJlb3YeTCX HeCKOnbKO YCOBePIUeHCTBOBaHHafl  
M e T o A n K a ,  o n w c a H n a n  B p a 6 o ~ e  [123]. K a x f i b I f i  n n a c T  0603~asae~crr 
( C B ~ ~ X Y - B H H ~ )  n O p U n K O B H M  HOMePOM 1, 2, 3 ... U T. A .  B C J I y Y a e  
O T C ~ T C T B H ~  n n a c T a  B paspese H o M e p  ero H e  n p o c T a s n a e r c u .  Hea~e- ,  
BOAOHaCbIUeHHbIe  n n a c T b l  H n n a C T b l ,  B KOTOPbIX O T ~ U B ~ ~ T C I I  BHK, 
0603~asalo~crr COOTBeTCTByloUHM UBeTOM H n H  YCnOBHbIM 3HBKOM. 
3 a T e M  3 0 H b I  OAUHaKOBbIX THnOB p a 3 p e 3 0 B  KaPTUPytOTCX H BblAeiIUEOT- 
CR nu60 useronn, nw6o o n p e n e n e ~ ~ o l  ~ u ~ p u x o s ~ o i l .  3ra K a p T a ,  o T p a -  
xamman M a K p o c T p o e H u e  H e o n H o p o n H o r o  pesepayapa, n p e n n a r a e T c s  
B K a q e c r B e  OCHOBH nnx n o c T p o e H w n  n n @ @ e p e ~ & n p o s a ~ ~ o i c  M o n e n u .  

Aanee C YYeTOM P e 3 y J l b T a T O B  OUeHKU K O ~ @ @ H U H ~ H T O B  BblTeCHe- 
HHX U nPO~YKTWBHOCTH K a P T a  TUnOB p a 3 p e 3 0 B  AOnOJIHXeTCX B npeAe- 
n a X  K a X A O r O  H 3  BbIAeJIeHHbIX YYaCTKOB HJIH 6 ~ 0 ~ 0 8  3 a J I e X U  KOAH- 
V ~ C T B ~ H H O ~  X ~ ~ ~ K T ~ ~ U C T H K O ~ ~  K O ~ @ @ H I L R ~ H T O B  nPOAYKTHBHOCTH H Bbl-  
TeCHeHHX.  TO n 0 3 B O n f l e T  B npeqenax ~ ~ O K O B  B b l A e n X T b  6ana~coeble 
3 a n a C H  H ~ @ T H ,  O U e H H B a T b  HX n p e n n O n a T a e M Y l o  aKTHBHOCTb (C yqe- 
TOM n p 0 A y K T H B H O C T H  K O ~ J ~ ~ K T O ~ ~ ) ,  @ H ~ U ~ ~ C K H  n O A B H X H b l e  3 a n a C b l  
H ~ @ T U  ( K ~ K  npous~enesue 6 a n a ~ c O s b l x  sanacos H a  K O ~ @ @ H U U ~ H T  
B ~ ~ T ~ C H ~ H U P ) .  

n o n y s e ~ ~ a a  B p e 3 y n b ~ a ~ e  n u @ @ e p e ~ u s p o s a ~ ~ a f l  M o n e n b  o65e~-'  
T a  p a 3 p a 6 0 T K H  M O X e T  6 h l T b  U C n O J l b 3 0 B a H a  n p U  PeI I l eHHU,  H a n p H M e p ,  
TaKHX B a X H b l X  3 a A a Y  n p O e K T H p O B a H H H  H aHaJlH3a P ~ ~ P ~ ~ O T K H ,  K a K  
p a c s e T  ~ o s @ @ u q u e ~ ~ a  oxsara, ~ e @ ~ e o ~ A a s u ,  p a c n p e n e n e H u r r  no6blsw 
no 6 n o ~ a ~  H paspesy u T. n. Ha puc. 7 n p n s e n e H a  nono6san M o n e n b  
A n f l  ~ ~ B ~ O B C K O ~ O  MeCTOpOXAKneHUfl n e p ~ c K 0 f i  06nac~w. K ~ K  6yner 





~ H ~ ~ U T ~ . I I . H O R  M e p c  B o s i l c q e l l H u c  B p a 3 p a 6 0 ~ ~ y  3 a 1 1 a c ~ .  a BO B T ~ -  
nvm - 3anacbl. . I U I U ~  1 1 n e n n 0 , l a t h c M b l t :  n 1 1 ~ o r k ~ o 3 u p y c u b l e  H a  ~ o i i  n n n  . , 
HHOR T ~ ~ ~ H T O ~ H M  H a  ~ C H ~ B ~ H R N  W M ~ ~ O ~ W ~ C I ~  ~ ~ O ~ ~ ~ O - T ~ O @ W ~ W ~ ~ C K A X  
M a T e p n a n o B  H cnoxnsmwxcx I I ~ ~ A c T ~ B J I ~ H ~ ~ ~  o r e o n o r n s e c K o M  ccpoe- 
HUH H H ~ @ T ~ ~ ~ ~ O H O C H O C T W >  1168, C. '61. 

K ~ K  o T M e q a e T  @. A. r p u m n ~ ,  U K  rpynne p a 3 s e n a ~ ~ u x  3anacos 
OTHOCflTCR T a K W e  3 a n a C b l ,  KOTOPble  C TOR I t f l u  H H O ~  C T e n e H b I O  AOCTO- 

B e p H o c T u  B b l n B n e H u  B p e 3 y n b ~ a ~ e  n p o B e n e H H u x  accneno~a~nfi  u reo- 
n o r o p a 3 ~ e n o s ~ ~ x  pa6o.r u B OCHOBHOM n o n r o T o B n e H 6 1  n n ~  nocne- 
nyloueii ax p a 3 p a 6 0 ~ ~ ~  unn nopa3een~n. Passenan~ble 3anacb1 
I l p e A C T a B n R I O T  co6oA e C T e C T B e H H y l o  6a3y @ Y H K ~ U O H U ~ O B ~ H U R  C O B p e -  

MeHHblX He@Tf lHb lx  H r a 3 0 B h l x  npOMblWIOB> [76, C. 221. 
Cornac~o n e i i c ~ ~ y m u ~ ~  U H C T ~ ~ K ~ W R M  n n p a s u n a M  [ I l l ,  1991, 

pa3senannble sanacbl H ~ @ T U ,  roplosux ra3os n c o n y T c T B y l o q n x  KOM- 
n o H e n T o B  pa3nennlo~cn H a  nse rpynnbl, nonnexauee o r n e n b n o M y  

ysery: 
- 6ana~cosble, y n o s n e T s o p f l m u n e  n p o M b l m n e n H b l M  KOHAUUWRM 

U FOPHOTeXHHqeCKUM YCnOBURM 3 K C n J l Y a T a U U H ;  

- 3a6anancoe~e,  p a 3 p a 6 0 T K a  K O T O ~ H X  B c n e n c T B u e  O r p a n l i s e H -  

HOCTU UX p a 3 M e p 0 8 ,  HU3KOrO K a q e C T B a  H ~ @ T H  U ra38, ~ a n 0 f i  n p O U 3 B O -  
A M T ~ . ~ ~ H O &  C K U ~ X H H ,  0~060ii  C J O X H O C T U  ).C.IOBUR K 1 1 T 1  B 
HaCTORULCC UDCMR ~ ~ ~ e l l ~ a 6 h l h l l a .  HO OH11 MOrVT p; lCCMalpWRaTI,Cf l  - 
B K a q e C T B e  0 6 ' b e K T a  ~ o M ~ ~ U I A ~ H H O ~ O  OCBOeHUR B 6 y n y q e ~ .  - 

B sncne 6 a n a ~ c o ~ b l x  sanacoe n e @ ~ u  H ra3a B u n e n n t o T c n  sanacbl 
' N ~ B J I ~ K ~ ~ M H ~ ,  T. e. aanacbl, K o T o p u e  MOXHO n O n y q H T b  n p ~  ~ a u 6 0 f l e e  

n O n H O M  N P i t l l U O H a J b H O M  WCnOJlb30BaHUU C O B P ~ M ~ H H O ~ ~  TeXHOJlOrHH U 

TeXHHKU n06b1~8. B OTAHYHe O T  3T0fi @ o p ~ y n n p o ~ ~ u ,  c ~ n e p ~ a u l e f i ~ f l  

B M H C T ~ ~ K ~ U H  no n p w M e n e H s m  ~naccu@w~aqnw ~ a n a c o e  K M e c T o p o x -  
n e H u n M  n e @ ~ u  n roplosux r a 3 0 ~  [ I l l ] ,  B n p a ~ u n a x  [199] non e3- 
B n e K a e M b l M W  IIOHUMBIOTCR T e  S a I I a C b I ,  KOTOPble  MOKHO l 1 3 B n e 9 b  I I P U  

naw6onee IIOJIHOM H p a q H O H a J l b H O M  HCnOJ lb3OBaUHU C O B ~ ~ M ~ H H O ~  TeX-  

HOJlOrUll  H TeXHHKU p a 3 p a 6 0 T K U  H ~ @ T I I H ~ ~ X  M ~ C T O P O X A ~ H U ~ .  T ~ K O B H  
X a p a K T e p U C T U K U  rpynn 3 a n a C O B  H ~ @ T U  H ra3a ( a  T a K X e  COnyTCTBylo -  

UIUX n O n e 3 H b I X  KOMIIOH~HTOB),  B b I A e n R e M b l X  B 0 6 4 e I I p U ~ f l ~ o f i  Cer0 .U-  

HR H O M e H K J l a T y p e  3anacoa. B ~ a 6 n .  3 n p e n C T a B J l e H a  HeCKOnbKO U H a R  

H o M e H K n a T y p a  6 a n a ~ c o s ~ x  3anaco~.  q e n e ~ 0 0 6 p a 3 ~ 0 ~ T b  B s e n e n u r r  KO- 
~opo i i  060c~o~b16ae~cs  c n e n y l o u l n M u  c o o 6 p a x e ~ u f l ~ u .  

C O ~ J ~ C H O  [255] K O J J l e K T O p a M H  H a 3 U B a l o T C f l  r O p H b l e  I lOpOnb l ,  

06nanam~que C U O C O ~ H O C T ~ I O  B M e U I a T b  H e @ T b  A r83 EI O T n a B a T b  PIX 

B I l P O M U U l n e H H b l X  K O J U q e C T B a X .  B ~ e c ~ e  C T e M ,  I lOHRTHe < n p O M b l I l l -  
J I e H H O e  KOnHqeCTBO H ~ @ T W >  flBJlReTCR OTHOCHTeJlbHblM,  MeHRlOUUMCII  

B 3aBUCUMOCTU O T  p a f i o ~ a  ue@~eno6blsu H n p y r H X  KOH'bloHKTYPHblX 

ycnosuii. Pa3nene~ue nopon H a  K o n n e K T O p b l  u H e K o n n e K T o p U ,  I. e. 
o q e H K a  conepxaqeiicn B nopone H e @ ~ u  K a K  n p o ~ b l m n e ~ ~ o f i  unn H e -  

n p o M b l m n e ~ k i o k ,  OCylueCTBJlReTCR n y T e M  YCTaHOBfleHUR KOHnUllHOH- 

HUX 3 ~ a q e ~ u i i  n a p a M e T p o B  ~ e @ ~ e r a 3 0 ~ o c ~ b l x  nopon, K o T o p b l e  B CBOIO 
O ¶ e p e n b  MOCYT 6 b l T b  YCTaHOBneHbl  H a  OCHOBaHWH TeXHOJIOTN4eCKHX 

UJIU 3KOHOMU9eCKUX ~ 0 0 6 p a m e ~ n f i .  
H ~ M  n p e n c T a s n u e r c s ,   TO B m e n f i x  6onee n p a s w n b H o r o  onpenene- 
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H H ~  ~ 0 n l i Y e C T B a  TOR H ~ @ T U  ( U n U  ra3a), K o T o ~ ~ ~  B COOTB~TCTBUU d 
y c ~ ~ ~ ~ ~ ~ ~ ~  3 a n e r a ~ u ~  M o m e T  6 b l T b  n 3 ~ n e s e ~ a  u3 H e a p ,  npu o T u e c e -  

n o y o n b l  K KAaCCy  KOJlJleKTOpOB UflU HeKOnJ leKTOpOB H ~ O ~ X O ~ H M O  
) I C X O ~ ~ I I T ~  H 3  [ P W ~ W ~ ~ C K O ~ O  COCTORHUR H ~ @ T U  B IIOPOBOM n p O C T p a H C T B e .  

B COoTBeTCTBUU C 3TUM UOA KOJJneKTOpOM C A e n y e T  n O H U M a T b  T a K y l o  

~ e @ ~ e H a c b l u e H H y H )  nopony, K o T o p a f l  x a p a ~ r e p n 3 y e r c ~  @aso~oR npo- 
n M q a e M O C T b I O  A J f l  H ~ @ T H  6onbme H y n R ,  T. e. KOTOpaR C O n e p X U T  

~ e @ ~ b ,  ~ P O A B W r a I 0 U Y K ) C R  B nOPOBOM n p O C T p a H C T B e ,  - @ H ~ u ~ ~ c K u  

n O n B H X U y l o  H e @ T b .  K ~ K  n O K a 3 b l B a e T  I I P a K T I i K a ,  H e  B C e  I IOpOnb l -  

K O J l n e K T O p H ,  C O A e p X a u l U e  @ H ~ U ' I ~ C K ~  n O n 6 H X H y l O  He@Tb,  OTABIOT ee 
npu c ~ u ~ c T B ~ I O U ~ ~ ~  TeXHOJlOrHU H CUCTeMe p a 3 p a 6 0 T K H .  ~ ~ ~ B u ~ H o ,  
f lOfle3HO p a 3 ~ i n r a ~ b  noponbl-~onne~ropbl, o T n a m u w e  u H e  o T A a m q u e  

H e @ T b  n p U  A ~ H H O R  CUCTeMe p a 3 p a 6 0 T ~ H .  npli 3TOM y K a 3 a H H b l e  r P Y D -  

n H  K O n n e K T O p O B  , 4 O J X H b l  p a 3 n e J l R T b C J l  HeKOTOPblMH ~ P a H N q l ~ b l M H  3 H a -  

qeHWRMN C B O ~ ~ C T B  I IOpOn ,  H a n p H M e p  ~ M K O C T H O - @ U ~ ~ ~ T ~ ~ U ~ O H H ~ ~ X .  
K o J I ~ ~ K T o ~ ,  x a p a ~ ~ e p n 3 y m q a R c  3 ~ a s e n . n ~ ~ ~  CBOACTB H u x e ,  s e M  

Yf lOMRHyTble  T p a H H q H b l e ,  XOTR Pi ~ 0 A e p K a u l H $  @H3FiqecKw I I O n B N X H y l o  

~ e @ l b ,  HO I IPH C Y U ~ C T B Y D U ~ ~ ~  CNCTeMe p a 3 p a 6 0 T K U  ee H e  o r ~ a m q w h ,  
6 y n e ~  H a 3 b l B a T b  HenpOf iyKTUBHblM KOJf l eKTOpOM ( B  O T J l H s H e  01 np0- 
~ y K T U B H O r 0  K O n n e K T O p a ,  O T A a I O U e r O  @ H ~ H ~ ~ c K u  I l O n B H X H y l o  H e @ T b  

n p g r  n a ~ ~ o f i  c n c T e M e  p a 3 p a 6 0 ~ ~ u ) .  
Ecnn B O n O H a C b l U e H H O C T b  n O p O i l ,  C O n e p l K a W U X  Ue@Tb,  X a P a K T e -  

PM3YeTCII B e . ' I l l ~ U ~ ~ f i ,  f l pU  K O T O ~ O R  ( p a 3 0 B a I I  ( ~ @ @ ~ K T N B H ~ R )  IIPOHA- 
U a e M O C T b  AJIR H ~ @ T U  P a B H a  HyJllO, TO T a K H e  n O p O n b I  H e @ T h  O T n a B a T b  

H e  6 y n y ~  HU npn ~ a K 0 f i  TeXHOJlOrUU U CHCTeMe p a 3 p a 6 0 T K U .  3 ~ 0 -  
noponu-ne~onne~~opb l .  r p a n u q n u e  3 ~ a r e ~ n ~  c s o f i c ~ ~  nopon, pasne- 
J l R l o l 4 H e  H e n p O n y K T H B U b l e  KOflf leKTOpbl  H HeKOJJ IeKTOpb l ,  M O X H O  H a -  

3 B a T b  A B Y X @ ~ ~ H ~ ~ M N  r p a U U q H b l M U  3Ha ' I eHUIIMU ( I l p e ~ e n a ~ u ) .  
Msnoxen~ble c o o b p a x e ~ u ~  ~ O K ~ ~ H B ~ I O T ,   TO n e @ ~ e ~ a c b l q e ~ ~ b l e  

n O p O n k J  MOTYT 6 b l T b  n O A P a 3 f l e J l e H b l  H a  T p N  CpYnCIbl: HeKO.n.JeKTOP, 

H ~ ~ ~ O A ~ K T ~ B H H %  KOJIJleKTOp U I I p ~ ~ y ~ ~ l i B ~ b l f i  KOnJ leKTOp.  n p a K T H K a  
n o ~ a 3 ~ ~ a e ~ ,  YTO H a  M H O ~ U X  M e c T o p o x n e i t u n x  K a K  B ~ a m e R  c~pane , '  
T a K  U 3a p y 6 e ~ o ~  H e n P O n Y K T H B H b I e  K O n n e K T O P b l  UMeIOT B e C b M a  

6onbmoe p a c n p o c T p a H e H n e  B o6'be~e sanemn, H K H U M  O K ~ ~ U B ~ I O T C I I  
I I p H y p O q e H H b l M U  6onbmne 3 a n a C b l  H ~ @ T H ,  KOTOPble  n p w  U 3 M e H e H U H  

~exnonoru'n p a 3 p a 6 0 T K n  MOVT 6 ~ ~ b  B K ~ K O B - T O  M e p e  u 3 s n e s e n ~  H a  

I IOBepXHOCTb 11781. 3 ~ a H U e  BeflU'iUHbl 3 T H x  3 a n a C O B  B e C b M a  B a X H O ,  

T a K  K a K  OHU RBJf l l oTCR OXHUM N 3  p e 3 e p B O B  n f l R  YBeJllrqeHAR H ~ @ T ~ O T -  
nasn IIJIaCTOB, npu 3 K c n n y a T a q u u  KOTOPUX n p n M e H f l e M a R  C n c T e M a  

p a 3 p a 6 0 ~ ~ l r  06ecnesueae~ n3snesenue H ~ @ T H  T o n b K o  u3 D P O ~ Y K T U B -  
HblX KOJlneKTOpOB. 

P~CCMOTPNM IIOHIITUR ~ ~ J I ~ H C O B ~ I X  H ~ ~ ~ ~ J I ~ H C O B ~ I X  3anaco~ .  
B n e i r c ~ ~ y m q u x  u ~ c ~ p y ~ q s i r r x  H npasrrnax H e  c ~ a ~ a ~ o ,  o T H o c n r c r r  

n u  ~ T U  n o H R T u x  K 3 a n e x a ~  B U e n o M  unu y ~ a 3 a ~ ~ b l e  rpynnbl 3 a n a c 0 ~  
MOrYT 6 b l T b  B b l n e n e H u  B npenenax 0 n H 0 f i  sanemu. Ha H a m  ssrnnn, 
K ~ ~ ~ ~ J I ~ H C O B ~ I M  M O X e T  6LdTb  O T H e C e H a  q a C T b  3 a n a C O B  H ~ @ T U ,  CO- 

m p ~ a L U e f i c R  B H e n p O A y K T H B H b l X  K 0 n n e K T O p a X  UJIH B KOJI J l eKTOpaX 
H U 3 ~ 0 f i  IIPOAYKTUBHOCTW, KOTOPble  n0 3KOHOMNqeCKOMy KPl fTePHH)  H e  

M O r y T  6LdTb  OTHeCeHbl  K ~ ~ ~ ~ H C O B H M .  

5' tiT 



- 

flennsukia sadana~cosblx  3anacoe ~ o x e ~  B STOM cnysae d b l ~ b  
s ~ a u u ~ e n b u o f i .  T ~ K ,  HanpnMep, npu oqeHKe sanacos H ~ @ T U  MecTopox- 
neHnn Xaccu-Mecayn 6blno ycTanoBneno, s ~ o  nponyKTusHble nnacTH 

yxynlualoTcn K nepn@epnu, me OHU pacnonaralorcs B Bnne s ~ a s u -  
TenbHblX no IlJlOlllanU 30H H U ~ K O ~ ~  IIPOAYKTHBHOCTH W nPBMblKaKlT K 

30HaM ~oBEJLU~HHO~~ IIPOAYKTHBHOCTU. 6ypeHlie 3KCnJIyaTaUHOHHblX 

C K B a x n H  Ha  TUX ysacTKax B HacTonqee BpeMrl ~epenra6enbno.  no 
naHHblM Pa3BenOqHblX CKBaXUH, BCKPblBlllNX HU3KOnPOnYKTUBHble 

30Hhl, ~ e ~ ~ u s n ~ a  s a n a c o ~  H ~ ~ T U ,  conepxaunxcn B H H X ,  CyuecTBeHHa, 
U no CBOeMy KaseCTBy OHM OTHeCeHbl K ~ ~ ~ ~ J I ~ H c o B ~ I M .  H ~ C O M H ~ H H O ,  
qTO B CBX3A C UCTOUeHHeM 3anaCOB H ~ @ T U  U ra38, C IIOrlBneHHeM 
H ~ O ~ X O ~ U M O C T U  B HOBblX ACTOqHAKaX XHMU'leCKOTO Cblpbn H T. n. no- 
no6ahle 3anaCbl EBflTCZ O ~ % ~ K T O M  pa3pa60T~n B 6 y n y u e ~ .  

~ O C K O ~ ~ K ~  npw pacreTax TexHonornsecKux n o ~ a 3 a ~ e n e i  pa3- 
pa60T~H 3anexeii H ~ @ T U  u rasa ncnonbsylo~cn 6ana~cosble  n nssne- 
KaeMble 3anacb1, ecTecTBeHHo, MeTonaM u x  noncsera, nn@@epenuua- 
UHH no KaseCTBy U KOJlHseCTBy YJeJIneTCn OCHOBHOe BHUMaHUe .   TO 
KaCaeTCII 3 a 6 a n a ~ c o ~ b l x  3anaCOB, TO B IlpaKTliKe OTe'leCTBeHHOTO no&- 
cseTa 3 a n a c 0 ~  H ~ @ T U  n ra3a BecbMa Mano npnMepoB R X  Bblnenenun. 

3 ~ 0  CBil3aHO C PflEOM IIPUqUH, OAHOR H3 KOTOPblX RBflflflOCb OT- 

CyTCTBne no nOCflenHer0 B p e M e H U  y~UBepCaflb~0fi MeTOAIIKU Bb!nefleHHR 
HHXHUX npenenos napaMeTpos n o p o n - ~ o n n e ~ ~ o p o s .  n p a ~ ~ u q e c ~ w  

nepB0fi MOXHO CqNTaTb MeTOAUKY, IlPRHI1TYH) nP11 O U e H K e  3anaCOB 

H ~ @ T N  U r838 TePPHreHHbIX 3anexeR T a ~ a p w u  [165]. O C H O B H ~ ~ M  He- 
AOCTaTKOM ee, no HaIUeMy MHeHWlo, IIBJlHeTCII OTCYTCTBHe 3KOHOMRqe- 

CKOrO KpuTepun npn sblnenenulr rpanuu Mexpy noponaMn pa3nus~ok  

lIpOnyKTHBHOCTU. 

B nocnenliue ronbl Ha ocHose o n m a  noncseTa s a n a c o ~  H ~ @ T U  u 
rasa psna ~ec~opornnenui r  3a py6eXoM, B T a ~ a p u u  n 3anan~of i  Cu- 
6npn IIOnBHflUCb pa6o~bl ,  YqHTblBaDIUKe 3KOHOMUseCKHe n r e O J O r U -  
secKwe ycnosun pa3pa60T~u sanexeii npu o 6 o c ~ o ~ a ~ u u  K O H ~ U ~ U O H -  
HblX TPaHWU. Beenenue 3KOHOMUqeCKOrO KpUTepUn n03BOnXeT BLdne- 

nHTb B Y H C J e  06unx (CYMMB ~ ~ J ~ H C O B M X  U ~ ~ ~ ~ J ~ H C O B H X )  3anaCOB 

~ e @ ~ w  w rasa 3a6ana~cosb1e, CornaCHO BblmenpuBeneHHoMy onpene- 
JIeHHD. ~ P U  3TOM B 3aBUCUMOCTU OT reOJlOTH9eCKUX Y C J O B U ~ ~  MOXHO 

paccMaTpnsarb nea OCHOBHHX BapuauTa pacnpeneneHun  TUX 3 a n a c 0 ~  

[Asahfaroe B. M., KYBHKHH IO. C., 1975 r.]: 
1) 3aIIaCbi ~ a ~ 0 f i - n u 6 0  3aneXU UMeloT HU3KYKJ IIPOnYKTABHOCTb 

H n H  HW3KOe KaqeCTBO H ~ @ T W  U r838, BCJIeACTBUe qerO U e J U K O M  OTHO- 
CIITCIl K 3a6aJlaH~oBblM: 

2) B npenenax sanexu BblneJlnloTCrl 3o~b1  H H ~ K O ~ P O ~ Y K T W B H ~ ~ X  
KOnneKTOpOB, OTnenbHble HR3KOIlPOnYKTABHble IlJlaCTbl UdU IIpOnflaCT- 
KH, MecTononoxeHue KOTOPHX @ u ~ c u p y e ~ c n  nannblMn uccnenoBaHns 
CKBaXHH. 

OCHOBHH~ CJIOXHOCTU npu oqeuKe n yseTe 3a6a~1aHCOBbl~ 3 a n a c o ~  

B03HHKaMT EPA P a C C M O T P e H U U  BTOPOrO WlyqaR. ~ ~ C T W ~ H O  OH PaCCMaT- 
pusaercn npn yseTe HeonHoponHocTu B npouecce npoeKTupoeaHna H 

1Hanwsa p a s p a 6 o ~ ~ u  3anexeir [175, 2281. 
O A H O ~ H ~ Y H O  3 a 6 a n a ~ c o ~ b l e  sanacb~ M O ~ Y T  6 h l ~ b  Bunenetibl Ha OC- 
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Hose n p u H u U n O B ,  U3flOXeHHblX B [7] U Il03BO.IIflloUIUX naBaTb HHTe- 
rpaJbHylo u n n @ @ e p e n u n p o ~ a ~ ~ y l o  oueHKy 3a6ana~coeblx sanacoa. 
B camu C 3TUM O C O ~ Y I O  aKTYaJlbHOCTb 11p~06peTa~)T Bonpocbl, CBX- 
3aHl3bIC C 06'beMaM~ I( KaqeCTBOM KePHOBblX nccnenoBanufi. n o c ~ o n b -  
~y Hli3Kan IlpOnyKTUBHOCTb x3a6ana~cosblx 30HB OnpeneJlReTCs B 
nepsylo osepenb reonorusecKuMn npasnHaMu H, B sacTHocTu, n u ~ o n o -  
rllqeCKUMA U3MeHeHURMU IlOpOII, H ~ O ~ X O ~ U M O C T ~  W3yYeHA11 3TUX U3Me- 

H ~ H F I ~ ~  no KepHy oseeunna. H a n p n ~ e p ,  saxnble naHnble o KasecTneH- 
H O M  u K O ~ N ~ ~ C T B ~ H U O M  conepmanuu ueMenTa, xapaKTepe ero pacnpe- 
,leHUn MOXHO ilOJY4NTb JlNUlb 110 KePHY.  ~ P W  3TOM H ~ O ~ X O ~ U M Y H )  
I I H @ O ~ M ~ I U W K I  MOXHO uMeTb B TOM cnysae, ecnw K e p H  x a p a ~ ~ e p u 3 y e ~  

secb pa3pe3. ~ O ~ T O M Y  uenec006pa3~0 npw paseenlc? sanexefi npous- 
BOnUTb CIIJI~LUHO~~ 0 ~ 6 0 ~  KepHa B HeCKOJlbKUX CKBaXUHaX no UHTepe- 
cyroureMy paspesy. K O Z U Y ~ C T B O   TUX CKBaxun OnpenenneTcn p a 3 ~ e -  

p a w  3anexeR. Ta~Ofi  nonxon n o 3 ~ o n n ~  nau6onee nonHo u s y s u ~ b  

f l U ~ ~ n ~ r ~ - n e ~ p ~ r p a @ ~ Y e ~ ~ y l o  KOJfleKTOpCKylo XapaKTepkICTHKH pas- 
pe3a, 'lTO COBePlueHHO H ~ O ~ X O U U M O  npU BbIRCHeHUU M ~ P O ~ P U R T U %  lIO 

BOBZeqeHUlo B P ~ ~ P ~ ~ O T K Y  HA3KOnPOnYKTABHblX K O J J e K T O P O B .  
K ~ K  U3BeCTH0, napaMeTpbI 3 a ~ o ~ a  pacnpenefienun npoHnuaeMocTu 

nnacTa ucnonbsyro~cn B HacTonuree sperm B pa3nus~oro  pona pacse- 
Tax npn npoeKTupoBaHun p a 3 p a 6 0 ~ ~ u  sanemefi. B csn3u c ~ T H M  
TaKXe UeHHblMU OKBXYTCR naHHble 0 IIpOHHUaeMOCTU H a  OCHOBe 
cnnomnoro KepnoBoro O I I ~ O ~ O B ~ H U R ,  oxsaTblsalourue secb nuanason 
ee n 3 ~ e ~ e n n r l  B npeilenax nponywnBHoro nnacTa. Ha ocHoee nsyse- 
HHIl PaCnpeiIeneHUrl IlpOHHUaeMOCTH IlJlaCTa B HU3KOnpOnyKTUBHbIX 30- 

Hax cnenyeT noncruTaHHble 3a6a~aHCOBb1e aanacbl pacnpenenmb no 
K f i a C C a ~  IlPOHUUaeMOCTH. 3 ~ 0  n03BOnUT OUeHHTb nOJllo 3TUX 3anaCOB 

B pa3nns~brx no KonneKTopcKuM c s o f i c ~ s a ~  nnacTax n nponnacTKax 
A PeUIUTb BOnpOC 0 ~ e n e ~ o o 6 p a 3 ~ 0 c ~ u  I4 IIYTRX BOBneYeHUR U X  B 
n a n b n e f i u e ~  B p a 3 p a 6 0 ~ ~ y .  

K p o ~ e  PaCCMOTpeHHbIX CnysaeB, B KaYeCTBe TpeTberO CJIysan 3a- 
6 a n a ~ c o ~ h l x  3anacos npennarawcn paccMaTpusaTb H e  u 3 s n e ~ a e ~ y m  

nPH COBPPMeHHbIX TeXHIIKe  1% T e X H O J O r U U  YaCTb ~ ~ J I ~ H C O B ~ I X  3anaCOB. 

KaK U3BPCTH0, no 6 0 ~ b l l l H H ~ ~ B ~  Bblpa60Ta~Hblx 3 a n e ~ e R  K O ~ @ @ U U U ~ H -  
Tbl H e @ ~ e o ~ n a s u  He npeBb1mamr 0.5, a ra3oo~nasu  0,7-0,9 .[264]. 
Oc~aellrancn B Henpax s a c n  H ~ @ T H  11 ra3a. K a K  npaBuno, Hurne He 
@ u ~ c u p y e ~ c s .  HO O H a  nOnXHa yY11TblBaTbCR W PaCCMaTpUBaTbCR B K a -  

secTBe noporocTonuero pe3epea 6ynyuero Clona xe ,  B ~ ~ H M O ,  OTRO- 
CRTCR 3anact.1, OcTaBmuecs nocne p a 3 p a 6 0 ~ ~ ~  sanexefi H TynuKoeHx 

30HaX, OTlleJlbHblX .nliH3aX, Q3aUPMJeHHbieB ~ 0 ~ 0 %  I( AP. B CBIlSU C 

3THM T a m e  ogeBnnHa aKTyanbHocTb n n @ ~ e p e e u u p o ~ a ~ n o r o  noncseta 
3anaCOB H ~ @ T U  U r838. 

C yseToM Bcex BapuaHTos 3a6ana~cosblx sanacos H ~ @ T U  u rasa 
MOXHO nonaraTb,  TO u x  BennqnHa B uenoM no cTpaHe secbMa snasu- 
TenbHa u HenpepblBHo s o s p a c ~ a e ~ .  B C B R ~ U  c ~ T U M  ~ e n e c o 0 6 p a 3 ~ 0  



a ~ b l ~ a 6 0 ~ a ~ ~ b l ~ 1 " 3 a n e X e f i  U B O B J ~ ~ ~ ~ H R R  B Pa3Pa60~iY BCeX B H n O B  
3 a 6 a n a ~ c o ~ ~ x  3 a n a c o ~ .  

npn n o n c s e T e  u n e p e c q e T e  sana ios  H ~ @ T M  A ra3a B C ~  B u n b l  3868- 
n a H c o B u x  3 a n a c o ~  n o n x ~ u  y q n T b l s a T b c f l  paanenbso c npeneapu- 
T e n b H 0 f i  O U ~ H K O ~  BO3MOXHOCTH U u e n e c o o 6 p a 3 ~ o c ~ ~  UX p a 3 p a 6 0 ~ ~ u  
B 6ynyrue~. 

P a c c ~ o ~ p a ~  6oiee nonpo6~0 u nounrue u s a n e ~ a e ~ b ~ x  sanacoe. 
kix B e n w q u H a  o n p e n e n n e T c n  qepea 6ana~cosb1e sanacu u K O ~ @ @ U -  
u n e H T  ~ e @ ~ e o ~ n a s n .  K o s @ @ u u u e ~ ~  u e @ ~ e o ~ n a q u  q, o n p e n e n n e T c r r  

K a K  n p O I 1 3 B e A e H U e  K O ~ @ @ H U N ~ H T O B  BblTeCHeHIIR H ~ @ T U  I],, IT O X B a T a  
3 a B O n H e H N e M  QOXB. Ecna ~ p e A ~ O f l O X I i T 6 .  9 T O  K O ~ @ @ W U U ~ H T  O X B a T a  

s a ~ o n ~ e ~ u e ~ .  pasen ennnnue, T. e. YTO ~ o s n e R c ~ r i u e  o ~ a s b l e a e ~ c n  H a  
B C e  YaCTA I l A a C T a ,  C J l O X e H H b l e  npOnyKTWBHblMH 'KOnJ leKTOpaMU,  6e3 
n c K n r o q e u u f l ,  TO K O ~ @ @ U U W ~ H T  n e @ ~ e o ~ n a s n  6 y n e ~  p a B e n  K O B @ @ A U U ~ H -  
TY B w T e c H e H n I i  H ~ @ T U  u ~ 1 3 ~ n e ~ a e ~ b l e  3anacb1 6 y n y ~  x a p a ~ ~ e p u 3 0 -  
8876 IlOJlHOe K O J U q e C T B O  @ U ~ U ' ~ ~ C K M  n 0 n B ~ X U O f i  H ~ @ T U ,  conepwaqeR- 
Cfl B 3 a f l e X H  IIPU A a H H b l X  KOJIneKTOPCKUX C B O ~ ~ C T B ~ X  I I n a C T a  U @U3UKO- 

XUMHqeCKUX C B O ~ ~ C T B ~ X  H ~ @ T U .  O ~ ~ B U ~ H O ,  q T O  I l O n B U X H b l e  3 a n a C h l  
COCTBBARIOT Y a C T b  ~ ~ J ~ ~ H c o B ~ I x .  

O ~ H ~ K O  K O ~ @ @ U U U ~ H T  O X B a T a  3 a B O n H e H U e M  H e  6 b l B a e ~  P a B H b t M  

eAHHUUe.  OH CYUeCTBeHHO 3 a B U C U T  OT B ~ I ~ P ~ H H O ~ ~  Cl lCTeMbl  pa3pa- 
~ D T K W  U rJlaBHbIM 0 6 p a 3 0 ~  O r  T a r o ,  HaCKOJlbKO C T p y K T y p a  CHCTeMbI 

3 K C l l ~ Y a T a l l H O H H b I X  U H a T H e T a T e J l b H b I X  CKBBXHH a n e K B a T H a  CTPYKTYPe  

3 a J I e X H  K a K  CUCTeMbl ,  ~ o ~ ~ o r r u e f i  A 3  3 J I e M e H T a P H b l X  TeOJlOTll'lQCKUX 
T e n .  ~ O ~ T O M Y  npn p a 3 p a 6 o ~ ~ e  q a c T b  ~ O ~ B I ~ X H ~ ~ X  3 a n a c o ~  O c T a e T c r r  

H ~ u ~ B J I ~ ~ ~ H H o ~ ~ ,  T. e. COCTaBnf l eT  I l O T e p U  B H e A p a X  (3a C q e T  T y n U K O -  
BbIX 3 0 H ,  y 9 a C T K O B  YXYAUleHHblX KO.l.lleKTOPCKUX CBORCTB, H e  OXBa-  

' l eHHblX ~ 0 3 n E ' f i ~ T B I i e ~  H a  n n a c T ,  U T. I f . ) .  Benwsa~a 3TUX n O T e p b  

P a B U a  Pa3HOCTU M e X A y  I l O n B l l X H b l M A  U I i3BJ l eKaeMbIMH 3 a n a C a M H .  
O n p e A e n R e M b l M l l  C Y q e T O M  @ ~ K T U ~ ~ C K O ~ ' O  K O ~ @ @ N U N ~ H T ~  O X B a T a  38- 
BOnHeHUeM.  

Anrr onrioro. u3 0 6 ~ ~ ~ 0 8  3ananuoit C U ~ U ~ U  ( ~ O B O J I ~ H O  on~opon-  
Hblfi ,  B ~ ~ C O K O ~ O P A C T ~ ~ ~ ~  U B ~ ~ C O K O ~ P O H U U ~ ~ M ~ ~ ~ ~  I I ~ ~ I C T )  6 b l n a  O U e H e H a  
B e n n w H a  n o n B u x H u x  3 a n a c o ~  H ~ @ T U  [85]. Ona c o c T a a u n a  

62268 ycn. en. M 3 B n e ~ a e M b i e  s a n a c b ~  T a r o  x e  o 6 a e ~ ~ a  npn K O ~ @ @ H -  
u e e H T e  ~ e @ ~ e o ~ n a s u  0,6 o ~ a s a n e c b  p a s H b r M u  52928 ycn. en. T ~ K H M  
0 6 p a s o ~ ,  w 3  T e x  sanacos, u s ~ n e q e ~ u ~ o  K O T O ~ ~ I X  n3 n n a c T a  H e  npenm-  
C T B y e T  HUYTO, K P O M e  ycnosnfi, C 0 3 n a B a e M b l X  C U C T ~ M O A  p a 3 p a 6 0 T K U 9  
B n n a c T e  o c r a e T c R  9340 ycn. en., unn donee 15% n o n s i c x r i b r x  sanacos. 
K ~ K  B H n U M ,  n O T e p H  B e C b M a  C y U e C T B e H H b l .  C n e n y e T  U M e T b  B BUAY. 

9 T O  3TU I lOTePH ( P ~ K T N ~ ~ C K B  eule 6onbure, T a K  K a K  KOnUqeCTBO H ~ @ T N .  
u 3 ~ n e ~ a e ~ o f i  3a secb nepuon p a 3 p a 6 0 ~ ~ 1 4 ,  o6ycnos.ln~ae~cn T a K x e  

s enusu~of t  K O H ~ ~ H O A  O ~ B O ~ H ~ H H O C T I ~  sa.nem~r, K o r n a  ee nanb~efiuran 
p a 3 p a 6 0 ~ ~ a  c T a H o s u T c n  ~ e p e ~ ~ a 6 e n b ~ o f i .    TOT @BKTOP p e K o M e H n y e T -  
crr y s u T u e a T b  B B o n o M  B @ o p ~ y n y  K O ~ @ @ W U U ~ H T ~  ue@~eornarw e q e  
MHOR s e J I n Y n n b l ,  n a ~ b l ~ a e ~ o f i  K O ~ @ @ U U H ~ H T O M  s a e o n ~ e ~ u n .  

M s n o x e ~ ~ b l e  BblUIe  n p e n C T a B J i e H H R ,  C B X 3 a H H b I e  C H O M ~ H K J I ~ T ~ ~ O ~ ~  
pa3senannblx sanacos, B K O M ~ ~ K T H O R  @ o p ~ e  c B e n e H b l  B ~ a 6 n .  4. 3 ~ u  
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~ e @ ~ e r a 3 o ~ o c ~ ~ e  noponbr. 
B 3 a K n l o Y e H H e  H ~ O ~ X ~ ~ U M O  n O A q e p K H y T b ,  9 T O  Mbl C ' lUTaeM p a C -  

CMOTPeHHYIO H O M e H K f l a T y p y  P a 3 B e A a H H b l X  U ~ ~ J T ~ H C O B ~ ~ X  3 a n a C O B  

B C C b M a  n O f l e 3 ~ 0 f i  B TOM OTHOUleHHH, 9TO B H e f i  W T K O  Bb lne f l f i l oTCr !  

U 3 B n e K a e M b l e  3 a n a C H ,  K a K  CJle i ICTBlle  nOCTOUHCTB U HenOCTaTKOB pea- 
n u s y e ~ x x  H a  M e c T o p o m n e H u w  ( 3 a n e m l r )  C H c T e M b l  A T e x H o n o r n u  pa3- 
P ~ ~ O T K N ,  U IIOTePW, K a K  C n e A C T B H e  TOJlbKO HenOCTaTKOB U n U  H e C O B e P -  

l u e H C T B a  CACTeMbl p a 3 p a 6 o T K U .  B e n n q n ~ a  n O T e p b  M O X e T  6 b l T b  

r i cnonb30~a~a  B ~ a s e c ~ ~ e  o n ~ o r o  ~3 n o ~ a 3 a ~ e n e R  ~ @ @ ~ K T M B H O C T ~  npw- 
HZTOR c n c T e M b l  p a 3 p a 6 0 T K U  H B O ~ A ~ R C T B H J I  H a  n n a c T .  3anacw, conep- 
X a U U e C n  B HenpOAyKTUBHbIX K O n f l e K T O p a X ,  Pi T e ,  KOTOPble  Mbl P a C -  

C M a T p U B a e M  K a K  I lOTepU.  RBJI8lOTCX K P Y n H b l M  p e 3 e p B O M  n O B b l l u e H U R  
H e @ T e 0 T n a 4 8  H ~ @ T ~ ~ ~ ~ O H O C H ~ ~ X  IIJlaCTOB. 

B H a c T o R u e M  naparpa@e naeTcn o6uan x a p a K T e p n c T n K a  nef ic~eym- 
ueR B CCCP ~ n a c c ~ @ w ~ a q u a  H ycnoswA ee n p u M e u e H u n ,  a T a K m e  

Bb lCKa3b lBa loTCX H e K O T O p b l e  ~ 0 0 6 p a ~ e H H r r  0 B 0 3 M O X H b l X  IlYTIlX ee 
nanb~eRluero y c o s e p l u e H c T B o e a H u r r .  

C p a ~ ~ e ~ u e  c o e e ~ c ~ o i i  u 3apy6em~ofi  ~naccw+~r~auwf i  n o c T a T o s H o  

~ @ @ ~ K T W B H O  n p o B e n e H o ,  H a n p u M e p ,  B p a 6 0 T a x  @. A. r p u m u ~ a  1761 
U n. M. T O M ~ ~ ~ ~ O J ~ C K O ~ O  12391. M 3  3 T O r 0  C p a B H e H U E  C J I e n y e T ,  9 T O  

. . 
p a 3 J I U Y H b l .  ~ O ~ T O M Y  I I o I I ~ ~ T K H '  COIIOCTaBAeHUU 3TUX K J I ~ C C U @ U K ~ U U ~ ~ ,  

K a K  n p a B U 3 0 ,  O K a 3 b I B a l o T C n  H e y n a q H b l M I l .    TO. B CBOlo O s e p e n b ,  R e -  

n a e T  H ~ B O ~ M O X H M M  c o n o c T a s n e n n e  a 6 c o n m ~ ~ b l x  B e n n s n H  3 a n a c o ~  
H ~ @ T U  [75, 76, 100, 2391. 

\ i B COOTB~TCTBUU c ~ n a c c ~ ~ u ~ a u n e i r ,  n e f i c ~ ~ y l o l u e f i  B CCCP, 3a- 
I : nacbr H ~ @ T U ,  ropmsux r a 3 o ~  u conepxauuxcn B H W X  C O ~ ~ T C T B ~ ~ U U X  

I . :  K O M ~ O H ~ H T O B  no c ~ e n e ~ u  w 3 y s e ~ ~ o c ~ u  nonpa3neaxm~ca ua qe~brpe  
I , ;  ~ a r e r o p u n  -A, B, C l  H Cz [ I  111. 

1:: 3anacbl C O n y T C T B y l o U U X  KOMnOHeHTOB, COAepXaLUWXCn B He@TLl LI 

rOPIO9UX T a 3 a X ,  IlOPC'4HTblBalOTCII U Y'4HTblBaH)TCII no K a T e r O p f i R M ,  I COOTBeTCTBYDUUM C T e n e H U  U3y9eHHOCTU 3THX KOMIIOHeHTOB. 
I I 

1 1  K ~ a ~ e r o p w n  A OTHOCRTCU 3anacb1 sanexu ( U J U  ee sacru) ,  e3y- 
, . q e ~ ~ o i i  c n e ~ a n b ~ o c ~ b m ,  0 6 e c n e ' 4 ~ ~ a ~ ) u e i (  n o n ~ o e  onpenene~we @op- 

M ~ I  H p a 3 ~ e p 0 ~  3anemu. ee ~ @ @ ~ K T U B H O R  ~ e @ ~ e r a 3 0 ~ a c b l u e ~ ~ o G  
T O f l q U H b l ,  X a p a K T e p a  U3MeHeH1If l  KOJIJleKTOPCKAX CBORCTB U He@Te-  

H O C T ~  K O T O P O ~ ~  YCTaHOBJ leHa  H a  OCHOBaHWN nOJlY9eHMII  i p 0 ~ b l U l n e H -  
H ~ I Y  np l lTOKOB H e @ T u  H n U  I 'OpmsUX r a 3 0 B  B C K B a X U H a x  H a  ~ ~ ~ ~ I I Y H ~ I X  

r u n c o M e T P U Y e C K U X  OTMeTKaX H H a f l U 9 U U  ~ J ~ ~ O ~ P N I I T H ~ ~ X  n p O M b l C f l 0 -  
~ o - r e o @ n 3 w s e C K u x  n a H H b l x  w K e p H a .  @ o p ~ a  H pas~epb l  sanemu, 39- 
@ e ~ ~ n ~ H a n  ~ e @ ~ e r a 3 0 ~ a c b l l u e ~ ~ a n  T o n u m a ,  x a p a K T e p  U3MeHeHWR 

KOJlfleKTOpCKWX C B O ~ ~ C T B ,  H ~ @ T ~ ~ ~ ~ O H ~ C ~ T U ~ H H O C T ~  nPOPYKTUBHbIX 

n n a c T o s  H n p y r l l e  n a p a M e r p b 1 ,  a T a K m e  o c H o s H b l e  O C O ~ ~ H H O C T U ,  onpe- 
nenrrmluwe ycnosun p a 3 p a 6 0 7 . K ~  3anemu, u3yseub1 n p w 6 n u m e ~ ~ o ,  HO 
B C T e n e H U ,  A O C T ~ T O ~ H O ~  nflfl I I p O e K T U p O B a H H R  p a 3 p a 6 0 T K H  3 a n e m H ;  

c o c T a B  H ~ @ T R ,  ropmsnx r a 3 0 ~  u conepmaunxcrr B HUX CO~YTCTBYH)-  
UlUX KOMnOHeHTOB B IlJTaCTOBblX U nOBePXHOCTHblX YCnOBHRX n p O a H a -  

. T W ~ U P O B ~ H ~ I  neranmo. 
n o  H ~ @ T I I H H M  3 a n e m a ~  n p o B e n e H a  npo6nan s K c n n y a r a u u n  OT- 

n e J I b H b l X  CKBBXUH.  no T a 3 0 B b l M  3 a J l e X a M  Y C T a H O B J e H O  OTCYTCTBUe 

H ~ @ T I ~ H O ~ ~  OTOPOgKH UJIU O U p e J l e J l e H a  ee n p o M b l l u f l e H H a r r  UeHHOCTb.  

K a T e r o p I i ~  CI - 3 a n a c ~  3anexeA, ~ e @ ~ e r a 3 o u o c ~ o c ~ b  KOTOPMX 
YCTaHOBJIeHa H a  OCHOBaHHU nOJIY4eHUI(  nPOMblUl f l eHHblX IIPUTOKOB 

H@TA UJIU ~ O p l o Y U X  r a 3 O B  B OTAeJlbHblX C K B a X l l H a X  ( 9 a c ~ b  C K B a X l t H  

MOiKeT 6 b l T b  onpo6oea~a U C n b l T a T e n e M  ~ J ~ C T O B )  U 6 J I a r 0 n p U f l T H b l ~  

n p o ~ ~ c n o s o - r e o @ n 3 u s e c ~ n x  n a H H H x  B pnne n p y r l ~ x  C K B a x H H ,  a T a K -  

me 3 a n a c b 1  s a c T u  sanemu ( ~ e ~ ~ o ~ ~ s e c ~ o r o  6 ~ o K a ) .  n p u M s l ~ a m u e i r  
K n n o u I a n n M  c 3 a n a c a ~ n  6onee ebrco~ux ~ a ~ e r o p w l i .  Y c n o e u ~  3anera- 
HHn H ~ @ T U  1l.ll~I TOPIOqHX M 3 0 B  YCTaHOBf leHb l  n P O B e P e H H b l M U  fins n a H -  

H o r o  p a f i 0 H a  M e T o n a M u  r e o n o r n s e c K w x  u r e o @ ~ 3 n r e c ~ n x  uccnenosa- 
Hlifi ,  KOJ lneKTOpCKUe C B O R C T B ~  IlPOAYKTWBHblX I l f laCTOB H npyrue 
n a p a M e . r p b l  o n p e n e n e H b r  no o T n e n b H b r M  c K s a m n H a M  wnn n p U H X T b I  

no a H a n o r u u  c 6onee U ~ Y Y ~ H H O ~ ~  q a c T b m  3anemu u c o c e n H u M u  passe- 
B a H H b l M H  MeCTOPOXAeHURMII .  

K a T e r o p u n  Cn - 3 a n a c b 1  H ~ @ T A  H ropmsnx r a 3 0 ~ ,  H a n u w e  KOTO- 
PMX n p e n n o n a r a e T c n  H a  o c n o B a H n u  ~ J I ~ ~ O ~ ~ U X T H ~ I X  r e o n o r u q e c K u x  

H ~ ~ O @ U ~ H ~ ~ C K U X  A a H H b l X  B O T n e n b H b l X  H e P a 3 B e n a H H b l X  no f l r l x ,  TeK-  

TOHHqeCKIlX 6 n o ~ a x  Pi I l n a C T a X ,  a T a K X e  3 a n a C b l  B HOBblX C T p y K T y p a X  

B U p e n e J I a X  H ~ @ T ~ ~ ~ ~ O H O C H ~ I X  p a f i o H o B ,  OKOHTYPeHHblX n p O B e p e H H b l -  

MH nnn A a H H O r O  p a f i o ~ a  M e r o n a M u  r e o n o r u q e c K n x  n reo+uswqec~ux 
wccneno~a~uir .  3 a 6 a n a H ~ 0 B b l e  sanacbr K a T e r o p n n  C2 H e  n o n c s u T b 1 -  

BBIOTCII. 

C o r n a c ~ o  MHCTPYKUUA no I IPUMeHeHUlO K ~ ~ C C H @ U K ~ U I I U  3 a n a c 0 ~  
H ~ @ T U  H ra3a [l 1 I], y T e e p x n e H n e  n p o e x T o B  p a 3 p a 6 0 ~ ~ 1 1  H ~ @ T ~ H ~ I X  
u ~ e @ ~ e r a 3 0 ~ b r x  M ~ C T O ~ O ~ ~ ~ H U R  H B b l n e n e H H e  K a n H T a n b H b l x  B n o x e -  

H A A  H a  CTPOUTeflbCTBO n P O M b l C J O B b l X  C O O P Y X ~ W U ~ ~  n 0 J X H b l  n p O U 3 B O -  

~ U T ~ C R  npw H a n n u n n  no M e c T o p o m n e H w m  (3anemu) y T s e p m n e H H N x  

T K 3  CCCP 3anacoe H ~ @ T U  H r o p m s H x  ra3os ~ a ~ e r o p n f i  B u CI. 
n p n   TOM nnn  o r n e n b H x s  rpynn M e c ~ o p o m n e ~ n ~  y c T a H a s n w s a e T c n  

cnenymulee c o o r H o u e H u e  3 a n a c o ~  y ~ a 3 a ~ ~ b r x  ~a~eropwi r .  
J r p p n n a. K 3~0f i  rpynne o ~ ~ o c r r ~ c n  M e c T o p o m n e H u n  n p o c T o r o  

r e o n o r n s e c K o r o  C T p o e H H u ,  n p o n y K T n B H b l e  n n a c m  K O T O ~ ~ I X  xapame- 
PU3YIOTCR B b l n e P X a H H O C T b I O  TOJIUUHbl  N KOflJIeKTOPCKUX CBO%~TB no 
n J l O l 4 a A l l  I1 pa3pe3y. A f l ~  M ~ C T O ~ O X ~ ~ H H ! ?  3~0i (  rpynnbl AOJIXHO 6 ~ T b  







c T p o e n w e  3anexu, o n p e n e n n e T c n  c x e M a  p a 3 ~ e q e ~ w r r  H sucno s K c n n y a -  
TaUHOHHblX U H a r H e T a T e n b H b l X  CKBBXHH,  PaCC'XHTbIBaloTCII  YpOBHH no- x " H N  K O T O P u e  no n P o e K T y  A O f l X H b l  ~ H J I H  p a ~ n ~ ~ l a r a ~ b c n  ~a B H ~ U -  

~ N V H  H 06'be~bl ~ ~ K ~ V K W  B O ~ H  W A N  npyr0r0 a r e ~ ~ a  B 3 a n e ~ b ,  y c T a -  H e M  KOHTYPe,  O K a 3 a f l U C b  q a C T U W i O  P a 3 M e U e H H b l M M  B H ~ @ T I I H O ~  ~ ~ C T H  

H a B n n B a e l . c n  o61qwfi CPOK p a 3 p a 6 0 T K H  u peulaercn p n ~  npyrnx sanas, 3anexu.  TO 6 m o  Y C T ~ H O B ~ ~ ~ H O  no ~ ~ H H M M  n p o ~ o n x a ~ m e r o c n  pa3- 
T p e 6 y l o q t i x  B o n p e n e n e ~ ~ o ~  o6 'be~e K o u K p e T H b l x  A a H H b l x  o 3anexu senos~oro 6ype~wn. noea3asluer0, YTO p a c c ~ a ~ p w ~ a ~ m e e c n  B n p o e ~ -  
B UUOM. ~e u n o ~ c s e ~ e  3 a n a C O B  ~ e c ~ o p o x n e ~ n e  npononxae~crc n a n e ~ o  ~a ror 

B COOTBeTCTBHH c 3THMH B ~ T A X ~ ~ M H  9 120 .npaeu n... > [I991 H n p e n c ~ a ~ n n e r  co6ofi o n ~ o  uenoe c npyrofi 3anexbm. 
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B W ~ O ,  n o c T a T o q H o  nxmb Ann onpenenenun s e n n q w u b r  ~ a n a c o s ,  HO co- 
B e P U l e H H O  H e n O C T a T O q H O  nnn B b I X B J e H U R  B H ~ T ~ ~ H H ~ A  CTPYKTYPbl  

3 a J l e X U ,  3 H a H H e  K O T O P O ~ ~  CYWeCTBeHHO ~OBblCII.110 6~ ~ @ @ ~ K T A B H O C T ~  
I ipOeKTUpOBaHI iR  p a 3 p a 6 0 ~ K u .  Mexny T e M  ~ e 3 ~ a ~ w e  3 ~ 0 h  CTPYKTYPbI  

B e n e T  K TOMY,  TO yxe  B npoqecce U H T ~ H C H B H O ~ ~  3 ~ c n n y a ~ a u u u  3ane- 
x u  nna 06ecneseuun n o c T u x e H u R  n p o e K T H b l x  n o ~ a 3 a ~ e n e f i  paspa6a- 
TbIBaIOTCII ~ O n O J l H B T e n b H b I e  MePOIlPI i I ITUII ,  O n H O  U 3  K O T O P b l X - 6 y p e -  

H i r e  p e 3 e p e s ~ x  c K s a x u H  - n p e n y c M a T p m a e T c n  eue  B npoqecce 
n P O e K T U p O B a H I i X  p a 3 p a 6 0 ~ K k i .  YHCJIO TaKMX C K B a X t i H  COCTaBJISleT 3 H a -  

q U T e J b H y l o  nonm OT o61qero sucna I ipOeKTHbIX CKBBXNH.  T ~ K U M  o6pa- 
3 0 M ,  ~ K O H O M R  H a  pa3een~e,  HO H e  napyuan npu  TOM ~ e f i c ~ ~ y m q u x  
UHCTP)'KKU~~ W n p a B U J ,  n e @ e K ~ b I  n p O e K T O B  p a 3 p a 6 0 ~ ~ ~ ,  B O 3 H N K a l o I u U e  

B CBR3H C HenOCTaTKOM W H @ O P M ~ U U U ,  nb lTaMTCI(  K O M n e H C H P O B a T b  38 
c q e T  6 y p e ~ u R  p e 3 e p B H b l X  C K B a X I i H ,  YACJIO U C y M M a p H a X  CTOUMOCTb 

K o T o p b l x  BO M H O ~ O  pa3 6onbure pa3~enosublx. n p u   TOM H e p e n K O  ycu- 
H e  npueonm K uenu: n p o e K T n b l e  ypoeuu no6b1su, H a n p u M e p  

H ~ @ T u ,  ' I aCTO H e  nOCTHTalOTCII I l n H  IIOCTUraIOTCII H e  T e M B  C p e n C T B a M U ,  

K o T O p b l e  6ml1 n e p B O H a s a n b H 0  3 a n p O e K T U P O B a H b l .  

B CBR3U C W 3 n O X e H H b l M  B b l U l e  C T P Y K T Y p a  CeTH 3KCIIJIYaTaUUOHHblX 
u H a r H e T a ~ e n b H u x  C K B a x u H  (no r e o M e T p u n ,  n n o T u o c T u ,  p a3~eqeuu10  
u T. n.) n p o e K T u p y e T c n  6e3 nonmuoro y s e T a  B u y ~ p e n u e f i  CTPYKTYPU 
sanexu. B p e 3 y n b ~ a ~ e  B npoqecce p a 3 p a 6 0 T K u  B n n a c T e  c w t a n h c s a e - r -  
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Efi y c ~ o k ~ u ~ a n  CTpyKrypa ~ u n b T p a ~ a 0 H ~ b l x  ~ ~ T O K O B ,  0 6 ~ c n 6 ~ n u ~ a l o -  
uaR n3sneseuue ~ a n a c o s  B pamepax 30-501.  n e p e c ~ p o n ~ b  3 ~ y  
CTPYKTYPY C IIOMOUXbH) Pe3ePBHUX CKBalKUH HeBO3MOXHO. 

T ~ K H M  0 6 p a 3 0 ~ ,  n e k c ~ ~ y m u r a n  ~ n a c c u @ n ~ a u u n  aanacos H ~ @ T A  

n ra3a, HanpaBneHnan Ha ynemesneune p a 3 ~ e n o r u ~ x  pa6o+, cno- 
C O ~ C T B ~ ~ T  BO3HHKHOBeHUIO BUAHMOCTU 3KOHOMH'leCKOTO 3@@eKTa. 
B ycnoBunx cauuanacTusecKoro HaponHoro xosnkc~ea  ynemeenenue 
p a 3 s e n ~ n  ( ~ K O H O M U I I  no o n ~ o k  cTaTbe rocynapc.rael%ablx pacxonoe) 
nepeKpmsaeTcn yeennsenueM s a ~ p a ~  Ha 3 ~ c n n y a ~ a u u o ~ ~ o e  6ypeuue 
3a cseT pacxonoB Ha pesepeeue CKBaxunH (nepepacxon no npyrofi 
CTaTbe r0CynapCTBeHHblX ~ ~ C X O ~ O B ) .  B v e c ~ e  C TeM 3 K O H O M U R  Ha 
p a s s e n ~ e  nopoxnaeT ewe o n w ~  HenocTaToK, KOTOPMB B nanbnefime~ 
H H W M  He KOMIlCHCUPYeTCII: B03HHKHOBeHUe 60flbUIn~ nOTePb H ~ @ T R  
B uenpax BcnencTsue HeaneKBaTnocTn c ~ p y ~ ~ y p  ~ s a a ~ o n e f i c ~ ~ y m r ~ u x  
reoaornsec~ok u T ~ X H U ~ ~ C K O ~  cucTeM. 

3aMeqa~H11, BblCKa3aHHbIe no IlOBOny ~eficTByKlILIffi K ~ ~ ~ C C U @ U K ~ -  
UHH 3anaCOB H ~ @ T H  U ra3a, CBHneTeJlbCTByIoT 0 BOJMOXHOCTH 11 He- 
o 6 x o ~ a ~ o c ~ ~  ee nanbnetimero cosepmencTBosauna. 

B 3aKJIIOYeHKe OCTaHOBUMCR Ha OAHOM U 3  BaPUaHTOB KOJlUYeCT- 
B ~ H H O ~  oueHKu ~ a ~ e r o p u k  sanacoB H ~ @ T U ,  ocyuecTsneHHoM Ha oc- 
HoBe u3y~eunn H J M ~ H ~ U B O C T U  3 a n a c o ~  H ~ @ T U  pnna sanexek T a ~ a p u u ,  
a TaKXe nepMc~0fi 06nacra [I 11 .- M ~ M ~ H C I A B O C T ~  3anaCOB H ~ @ T U ,  a 
TaKXe Kaxnoro u3 noncsemux napaMeTpos oTMesanacb no @ ~ K T H -  
YeCKH YTBepXAeHHUM. AaHHblM ( W 3 ,  UK3) ,  a TaKXe &JIB pa3Jl119- 
HHX ceToK cKBamuH (UCKYCCTB~HHO~ paspeme~ae) .  Ha ocaoBe ana- 
nusa nonyseHHblx p e 3 y n b ~ a ~ o ~  6 ~ n u  npennoxeHt.1 cJlenyIomne Benu- 
4WHM norpemuoc~efi: KaTeropaa A-lo+ 15%, B-15+30%, Ci- 
30t60qb.  3 ~ n  BenaruHu npeAnaraeTcn ~ c n o n b a o s a ~ b  B KarecTse KO- 

nusecrseunblx KpuTepues npn O ~ O C H O B ~ H ~ ~  ~ a ~ e r o p u k  3 a n a c o ~  npu 
nposejefilnu pa30e~al l  3a.lemeR. n p a ~ ~ u q e c ~ u  sro ocyluecru.lnesca 
c.TenvmuuM 0 6 n a 3 0 ~ .  Pa. leen~a MecTooonncHHa nvouonn.lcx ua oc- . . . . 
HOBe npUHRTblX H anp0611p0BaHHbI~ M'~TOAOB B L ~ ~ H H O M  PerNOHe B 

! . COOTBeTCTBHU C T ~ ~ ~ O B ~ H U R M R  IIPaKTHKB u C Y I U ~ C T B Y I O L ~ ~ ~ ~  RHCTPYK- 
qnu TK3 IIocne Toro KaK s a ~ o w s e ~ a  p a s s e n ~ a  u, no MHeunm reono- 

, ~ O B ,  nony~enuble nannue AocTaTosHbl, HanpuMep, n n ~  KaTeropnu 13, 
nept?XOnfiT K C T ~ T U C T U ~ ~ C K O ~ ~  0 6 p a 6 0 r ~ e  pe3ynbTaTOB ~ ~ o J I o ~ u Y ~ c K o ~ ~  
passenltu. C 3 ~ 0 k  uenbm PaccquTuBamT pacnpenenenue sanacos B 

I npenenax o ~ o ~ ~ y p e ~ ~ o f i  nnouanu, n p a ~ n ~ a ~  n o c ~ o n ~ ~ o k  nnouanb 
sanexu,  a B KasecTse nepeMeHHblx - ~ c e  ocTanbable noncyemue na- 
paMeTpbl no ~ a x n o f i  cKsamaHe. B KasecTse Mepbl norpemHocTu non- 
CqaTaunblx 3 a n a c o ~  ucnonb3ye~c11 O U I H ~ K ~  noncYeTa cpennek Benu- 
PUHH 3 a n a c o ~  rn=2o/~Z E C ~ U  0 m u 6 ~ a  He CornacyeTcx c B ~ J I W Y A H O ~  
norpemnocTu nnR n a u ~ o i i  KaTeropua, TO B 3aBncnMocTu OT ~ ~ 1 0 6 x 0 -  
nnMocTn npoBonnTcR nanbueiuan p a s s e n ~ a  sanemu nnu Ha ~ e k  
BHnenneTcn ,Kareropua, cooTseTcTBynuan 3~0fi norpeuuocTu. Ose- 

: I  sunno, YTO nocKonhKy Benuquua norpeunocTu C U J I ~ H O  B ~ B U C H T  OT He- 
\ OnHOpOnHOCTW 3anexu, TO u PaccTonnun Memny p a 3 s e n o s ~ b l ~ u  ceea- 
i xnnaMn AJIR ~ a ~ o f i - n u 6 0  onwoii KaTeropuu nnrr sanemek, cwnbifo 

pa3nH¶alolUHXCR UOKa3aTWInMK HeOAHOpOnHOCTu, MOrYT CUJIbHO OT- j ;  a 

naqarbcn. T ~ K H M  06pa30M, nnOTHOCTb pa3Beno~Uofi CeTn 40p~&ipyetcff 
t ( a ~ ~ ~ ~ a ~ B Y e C K u ~ ,  OCHOBblBaRCb Ha pe3yJlbTaTaX KOHKPeTHOrO reOJl0- 
~11qeCKoTO w3yse~un n a u ~ o f i  s anexn  n npuHsTux ( ~ a n e p e n  s a n a ~ ~ t s x )  

~lorpemuoc~ek npn O ~ O C H O B P H N N  ~ a ~ e r o p n k  s a n a c o ~ .  K ~ K  norta- 
3an c n e u ~ f i a n b ~ ~ u  ananus [ l l ] ,  npennaraeMan MeronuKa KonnsecTseu- 
Hofi OqenKn ~ a ~ e r o p n f i  aanacos B ycnosnnx ~ec~opoxrnenaf i  n e p ~ -  
C K O ~  0 6 n a c ~ n  OKa3ailaCb nOCTaTOqH0 ~ @ @ ~ K T W B H O ~ ;  WCnOflb30BaHHe 
~o.Il39eCTBeHHblX KPUTePHeB BblRBnReT HeAOCTaTKU pa3BenKU, CBR3aH- 
tlble, HanpNMep, C HeAOCTaT09HOCTbK) OT6npaeMbl~ O ~ % ~ M O B  KepHa HAM 
n1:oB @niounos. 

g 3 OUEHKA TO'IHOCTM 1lOACqETA 3AnACOB 
Bonpocu OUeHKH TO'IUOCTH IIOACYeTa 3anaCOB CTaHOBRTCIl O ~ W K T O M  
BCe donee AeTanbHblX H C C ~ ~ A O B ~ H U ~ ~ ,  o c o 6 e ~ ~ o  B CBII3A C UlUPOKUM 
BHenpeuueM 3 B M  B Haysrible nccnenosaHun [63, 76, 88, 184 a np.J. 
B HaCTOnulee BpeMfi o n y 6 n n ~ o ~ a u u  OCHOBHble @opMyJlId, no KOTOPblM 
M O X H O  OUeHUTb IlOrpelllHOCTb OnPeAefleHHR IIOACYeTHblX IlapaMeTpOB, 
o 6 a e ~ o e  ~ e @ ~ e r a 3 o ~ a c b l q e n ~ h l ~  nopon u caMux sanacos [54, 63, 159, 
1841. uenb  HacTonuero naparpa@a - ocsewTb oTnenbHue Bonpocbl 
MeTOHOflOrHH R nOKa3aTb BaXHOCTb 3aAa9 OqeHKW TOYHOCTH pe3yflb- 
TaToB nonc9eTa. 

C y q e c ~ ~ y l o u a s  MeTonuKa oueuKu T O ~ H O C T U  p e 3 y n b ~ a ~ o s  reonore- 
secKux ~ a 6 n m n e ~ 1 1 A  H onpeneneuuk ocuosana Ha nonoxeHunx Teopnu 
omw6o~ u 3 ~ e p e ~ u k  [105]. 

B sanaqy Kaxnoro n 3 ~ e p e ~ u r r  B X O A ~ T  w oqewKa T O ~ H O C T R  nony- 
saeMoro p e a y n b ~ a ~ a .  C n e n y e ~  scerna B BHAY,  TO u3~epeune  
n106oB @~3~qecKofi  BenHYBHLd He MOXeT 6 u r b  BhlnOnHeHO ~ ~ C O J I H ~ T -  

HO T09HO. Ero pe3ynbTaT BCeTna COAePXUT HeKOTOPYlo O ~ L I N ~ K Y .  
O ~ ~ U ~ K H  ~ 3 M e p e ~ ~ f i  M O X H O  nOnpa3neaMTb Ha HeCKOnbKO BHnoB. 

C U C T ~ M ~ T W ~ ~ C K N ~  o m n 6 ~ n  BbI3blBalOTCR @ P K T O P ~ M U ,  flefi~TByloLL(iI- 
MH BO Bcex a m a x  noBTopeHHn OnHOrO n Tor0 me u 3 ~ e p e ~ n ~ .  Bunane- 
HBe O U W ~ O K  3TOr0 BHna H3-3a CHCTeMaTRseCKOrO OnHOHanpaBfleHHOrO 
xapaKTepa oreHb saTpynHeno, no npu 06~apyXeHUs O H N  MoryT 6uTb 
YcTpaneH~. T ~ K ,  uanpuMep, C U C T ~ M ~ T H ~ ~ C K O ~  o m n 6 ~ u  B pacsere 
06aeana nponyKTueeoro nnacTa npu nnauaMeTpnpoeaHuu MOXHO n3- 
6aBllTb~fl 3a cseT nepexona K sncnenuoMy uuTerpnpoaaHum KapT uso- 
naxuT Ha 3 B M  (CM. c. 85). 

Cnysakneae o u r u 6 ~ u  n3~epenufi x a p a ~ ~ e p w 3 y m ~ c n  P~IHOCTOPOH-  
HeB HanpaBJIeHHOCTbD, OHM ~ e u 3 6 e ~ ~ k . 1  B nm6blx H ~ M ~ P ~ H U R X  U pac- 
w a x ,  OTJIHYaloTCfl npyr OT npyra B OTAeflbHblX U3MePeHHflX, U 3TU 
P ~ ~ n n s u n  IlMeloT cnyrafiublfi xapamep. npawnna OqeHKH cnyrafi~blx 
0 ~ ~ 6 0 ~  BsysamTCR B TeOPHW 0mH60~-  M ~ T ~ M ~ T U Y ~ C K O ~  nHcsunnuHe, 
OcHoaau~ofi Ha s a ~ o n a x  Teopuu ~ e p o n ~ u o c ~ e t i .  

rpy6ue omu6Kn ( n p o ~ a x n )  u 3 ~ e p e ~ w f i  n pacveroa 06blquo Becb- 
Ma s ~ a r w ~ e n b ~ b l  no caoek a 6 c o n m ~ ~ o f i  senusune. n p u  noncseTe sana- 
COB H ~ @ T B  B Ta3a OHM BO3HHKaH)T W3-3a 3HaqUTenbHblX O U ~ W ~ O K  B na- 
6 0 p a ~ o p ~ b l x  U ~ M ~ P ~ H H R X ,  npu slcnmseeuu B pacqeTu nannux no ne- 
~P~ACT~BUT~JT~HHM 0 6 p a s u a ~  KepHa U HeKaqeCTBeHHO O T O ~ ~ ~ H H H M  
n p o 6 a ~  @nmunoe. r p y 6 ~ e  o m u 6 ~ n  BOBMOXHU npu naaHuMeTpnpo- 

6. w 

















B ~ T C T ~ ~ H H O  P a B H t J  7,s N 2.5 ~ ~ a n p a ~ ~ o g  enusnubl, a y ~ e n b t u a e ~ b ~ e  ~ ~ n k l H e @ T b  non PYKOBORCTBoM A. B. Mepaynosa n p U M e H H T e n b H o  K 
B 2 pa3a - COOTBeTCTBeHHO 3,75 K 1.25. 

O T H O C H T ~ J ~ H ~ R  o m u 6 ~ a  BblYUC.JleHHR H ~ @ T ~ H ~ c ~ I U ~ H H O ~  q a C T A  

nnotqanu M o a e T  6 b 1 ~ b  O n p e n e n e H a ,  ncxonn ~3 @OPMYJH 
~ b o * P  I ~ B T  k d t ~  -!- m. (Pa - fin) + ( 1  - me&) fin] ' 

rae Q - 6aJL?~co~bJe sanacu, T; Qao6 - KOnNqeCTBO H ~ @ T U  (T) ,  no- 
6b170P3 K M O M e H T y - C H N X e H H f l  I lAaCTOBOrO n a B n e H n n  no C p a B H e H U H ,  c 
l l a q a n b H u M  H a  AP (K~c/cM'):  k~ - K O ~ $ @ ~ U H ~ H T  H e @ ~ e ~ a c b l q e ~ n ~ ,  

nonc~asnnn  n c x o n a b ~ e  n a ~ H b l e  (CM. PHC. 12,6,8), C O O T B ~ T C T B ~ H '  LOJH en.; y - nJlOTHOCTb H ~ @ T M ,  T / M ~ ;  bo a b - 0 6 , b e ~ H b l e  K03@@H- 

HO IIOflYqHM ( B  % )  U n e H T u  P a C m U P e H U R  H ~ T H  COOTBeTCTBCHHO npu n n a c ~ o ~ o ~  n a ~ n e ~ w ~  
n P H  C H H a e H H a  H a  Ap; ~ B T ,  ml - B T o p a v H a R  u ~o,4oconepaa- 

~ ~ C T ~ T H O C T U ,  A O n n  en.; pH, PB, ~ m - ~ ~ 3 @ @ ~ ~ ~ e ~ ~ b l  C X U M a e M O C T B  

( c M Z / K r c )  COOTBeTCTBeHHO H ~ @ T U ,  B o n b l  H s e p e ~  n o p o n ~ .  
Mccnenoea~un B u n o n H e H M  H a  n p n M e p e  o A H o r o  u3  M e c T o p o x n e ~ ~ k  

YMACCP. n o n y s e s ~ ~ e  p e s y n b r a r b l  o T p a x e H M  H a  puc. 13-15. 
Ha PUC. 13 n O K a 3 a H O  BJlHHHHe H 3 M e H e H H R  ~ O p U C T O C T U  M a T p H U b l  

3 ~ e C b  OTHOCUTeflbHaR o m n 6 ~ a  3aBHCUT T O n b K O  OT COOTHOUleHUR ( B o n o c o & e p a a ~ e f i  ~YCTOTHOCTA)  H H ~ @ T ~ H ~ C N ~ ~ ~ ~ H H O C T H  H a  O q e H K Y  6a- 
T O n t q H H ,  I3 TO B p e M R  KBK ~ ~ c o ~ I O T H ~ X  3 a B H C U T  II OT UlMpMHbl BOAO- J I IHCOBUX 3 a n a C O B  Ups IlOCTORHHblX 3HaYeHMRX O C l a J l b H b l X  n a P a M e T -  

He@TflHofi  3 0 H b I .  PoB. BNAHO, YTO n p H  H N ~ K O ~  nOpWCTOCTB 0 U l 1 1 6 ~ a  B ee o n p e n e ~ l e ~ ~ n  
B e C b M a  C Y U e C T B e H H O  C K a X e T C I l  H a  O U e H K e  3 a n a C O B .  H a n p a ~ e p ,  U 3 M e -  
H e H H e  ~ O P N C T O C T N  O T  2 no 4% n p H  H ~ $ T ~ H ~ C H W ~ H K O C T N  80% n p H e o -  

H a s  O I L I A ~ K ~  I l p U  T a K O M  O T H O U e H H R  COCTaBJIReT A U T  K N3MeHeHHK)  3 a n a ~ 0 8  ~a 26,796. n p u  TOM X C ~  H ~ @ T ~ H ~ C N ~ ~ ~ N H H  

= lo%,  a a 6 c O ~ l I O ~ t I a n  o m H 6 ~ a  ~ B U f i y  ne6onbmoir U l H P U H b l 3 0 H b l  O K a -  
3 ~ s a e ~ c a  w e 3 ~ a u n ~ e n b ~ o l .  O6xqan n o r p e r u H o c T b  n o n x H a  6 u T b  H U a e  
1096, T a K  K a K  s @ @ e ~ ~ u s n a a  T o n u m a  H a  onnnx y s a c T K a x  s a n e a n  
y M e H b m a e r c f l ,  a na npyrax y a e . l w s w a a e T c n  no H a n p a s n e H H m  s H e l u H e r o  

M D C B ~ ~ H ~ I  n H a x o n n T c n  B n p n ~ o i i  s a s u c n M o c r w  OT K a y e c r s a  a s M e p e -  
HBR naqanbnoro u T ~ K Y I I I ~ ~ O  n n a c T o B u x  n a B J I e H u f i ,  O T ~ O ~ O B  H ~ Q T U  H 

rasa no c K s a x u H a M ,  X o n n s e c T e a  ~ ~ e n p u s m e i i c n  B n n a c T  B O ~ N  K T. 4. 
C~OXHOCTH, C B R ~ ~ H H ~ I ~  c p e u l e H R e M  y K a 3 a H H b l x  sanas, c n e p s u a a l o T  

n p a M e H e H w e  M e s o n a  M a T e p u a n b H o r o  6 a n a ~ c a  K a K  K O H T P O ~ ~ H ~ ~ O .  
Cneuwanb~bre H c c n e n o s a H w x  no y c T a H o a n e n u m  B ~ U ~ H H U  o l u r t 6 0 ~  

u 3 ~ e p e ~ w x  o T n e n b H s l x  n a p a M e T p o s  H a  p e 3 y n b ~ a ~  n o n c r e T a  a a n a c o ~  
HB@TN M e T o n o M  M a T e p a a n b n o r o  6 a n a ~ c a  6b1nu n p o s e n e H u  B CesKas- 

13. ~ ~ B H C H M O C T ~  OKBHXH 6a- PHC. 14. ~ ~ B H C H M O C T ~  OgeHXH 6 a . ~ a ~ c o ~ ~ ~ ~  

,,-s,=s,=~: 6 - ~ , - 3 ,  &=1,6; e-s,=I, s1=1.5; a-51-2. 5s-3; 8-31-2.  52-2.4 
1 -  1510-s: 2-30.10-5; 3-4510-5; ~ - ~ . ] ~ - I ;  
5 -  7510-1 



Pnc. 15. Bnunune n3~eueHnn K O ~ @ @ U U U ~ H T ~  CXUMaeMOCTU H ~ $ T U  (6.) U IIOPHCTO- 
c ~ n  marpnuu (m.)  Ha oueuKy 6 a n a ~ c o s b l x  sanacos K ~ @ T U  (QJ npn R,,=70% (a)  
u ka=90% (6 )  
n o p s m c r b  varpsqbi (a %): 1- 1; 2 - 8 ;  3 -  12; 4-  16; 5 -  XI 

o & u 6 ~ u  B sanacax, P ~ B H O ~  9%.  
K ~ K  B u n H O  H 3  DUC. 14. 0 m n 6 ~ a  B O n U e n e J l e H N U  K O ~ @ @ U N U ~ H T ~  -~ ,. - -  - 

C X U M a e M O C T H  ~ e @ T u  H a U d o n e e  C ~ I U ~ C T B ~ H H O  B J H R e T  H a  6 u e u K y  6a- 
JlaHCOBblX 3 a n a C O B  T a K X e  npu ~ ~ 3 ~ 0 8  nOPUCTOCTH I I O p O n .  

Ha PUC. 15 BUnHO, YTO npn @ U K C H ~ O B ~ H H ~ I X  3 H a Y e H N R X  H ~ @ T ~ H ~ c ~ I -  
q euun  (k,=70% a k.=90%) u s ~ e ~ e ~ u e  ~ o s @ @ n u u e ~ ~ a  c x n M a e M o -  
CTH H ~ @ T P I  I I p U  3 H a s e H H n x  n o p u c T o c T u  6onee 12% n p a K T U s e C K H  H e  
C K a 3 b l B a e T C R  H a  KOHeqHOM p e 3 Y J I b T a T e  I l O n C Y e T a  3 a n a C O B  H ~ @ T H .  
ToJI~Ko npn n o p u c T o c T u  M e n e e  12OlO n e y r c p a T a a n  o I U u 6 ~ a  B onpenene- 
HUH K O ~ @ @ N ~ A ~ H T ~  C X H M a e M O C T U  nPUBOAUT K U3MeHeHUK)  3 a n a C O B  H a  

8,3%. 
0 q e ~ ~ a  T O ~ H O C T U  n o n c q e T a  3 a n a c o ~  saxma H e  T o n b K o  c T O ~ K U  3pe- 

HUR YCTaHOBdleHHIl H a n e X H O C T P I  p e 3 y n b T a T O B  n O n C Y e T a .  ~ O ~ ~ ~ U H O C T I ~  
n o n c s e T a  c y q e c T s e H H o  c ~ a 3 b l ~ a r n ~ c n  H a  p e 3 y n b ~ a ~ a x  r u n p o n a u a M u -  
qeCKUX A 3KOHOMHqeCKUX P a C Y e T O B  npu I l p O e K T u p O B a H U u  U a H a n U 3 e  
p a 3 p a 6 0 ~ ~ ~ .  

Bo B H k i M n e @ ~ b  nposeneubl cnequanbuble u c c n e n o s a H u f l  no u3yse- 
HUiO C T e n e H U  A3MeHeHUII  TeXHUKO-3KOHOMU'IeCKWX I I 0 K a 3 a T e J l e h  pa3pa- 
~ O T K R  no p a u K O H a n b H O M y  B a p u a H T y ,  O X U R a e M b I X  Y e p e 3  10 J l e T  IIOCJIe 
H a s a n a  w 3a s e c b  CPOK p a 3 p a 6 0 ~ K H ,  npu pasnureblx o T K n o H e u u f l x  uc- 
xonnbrx r e o n o r n s e c K n x  n a p a M e T p o B  OT B e p o n T H b l x ,  3 u a q e ~ u n  ~ o ~ o p b l x  
BblYACJIRiOTCR no n a u u u M  pa3sen~u.  Ha ocnosauuu n u a n a 3 o ~ a  pac- 
xoxnesuii u c x o n n b l x  n a p a M e T p o s  n n a c T a  u 3 a @ u ~ c u p o ~ a ~ ~ o r o  p a s ~ a -  
xa B 3 H a s e H n n X  C ~ ~ ~ C T O U M O C T U  ~~06b1qu 6unu BblYRCneHbl  C p e n H e K B a A -  
p a T u s e c K u e  o m u 6 ~ u  n o n c s e T a  sanacoe n 06ycnosneu~ble u M u  O I U N ~ K N  
onpenenennn c ~ ~ ~ c T o A M O C T A .  

1W 

Cemb M e w n y  O I I I H ~ K ~ M U  n o n c y e T a  s a n a c o ~  A o u e H K u  C ~ ~ ~ C T O U M O -  
CTU ~ 0 6 b l q ~  H ~ @ T U  [I841 CJ le~yKlLLLaR:  npu OTHOCUTelllbHofi cpenee- 
~ e a n p a T u r e c ~ o A  o m n 6 ~ e  noncse~a  s a n a c o ~  sanexu ( % )  5, 10, 15, 
20, 25, 30, 35, 40, 45, 50, 55, 60 OTHOCMTeflbHaH C p e R H e K B a E p a T A 4 e -  
C K a X  ouru6~a I IOACqeTa  n p o e K ~ H 0 f i  C ~ ~ ~ C T O U M O C T H  ~06b1ru H ~ @ T U ,  

O m u 6 ~ a  B o n p e n e n e H u u  sanacoe c y q e c T s e H I r o  C K ~ ~ H B ~ ~ T C R  H a  
TOYHOCTW onpenenenun T ~ X H U K ~ - ~ K ~ H ~ M U Y ~ C K ~ ~  no~a3a~enef i  paspa- 
~ O T K U ,  U B 'XaCTHOCTN T a K O r O  BBXHOI'O, K a K  C ~ ~ ~ C T O A M O C T ~  1 T n06b1- 
u a e ~ o f i  u e @ ~ n .  

Bonpocbr T O ~ H O C T U  onpeneneuun o T n e n b H b I x  noncqermx n a p a M e T -  
p O B  3aJ Ie~ef i  H ~ @ T U  PI ra3a P a C C M O T p e H b l  T a K X e  B COOTBeTCTByiOIU&iX 
nocnenyrouux pasnenax K H U ~ I I .  

T ~ K U M  o 6 p a 3 o ~ ,  p e 3 y n b T a T b i  U C C J I ~ Z ~ O B ~ H H ~  TOsHOCTU n o n c s e T a  

3 a n a C O B  n 0 3 B O n R I O T :  1 )  n a T b  o ~ ~ ~ K T U B H ~ D  O U e H K y  COCTORHUR reono- 
I Y ~ Y ~ c K o A  U3Y9eHHOCTH M e C T O P O X n e H U R ;  2) IIOJlYYHTb n O n O J l H U T e J b H b l e  
n a H H b I e  K o n u s e c T s e u u o r o  x a p a K T e p a  nnn O ~ O C H O B ~ H U F I  ~ a ~ e r o p u f i ~ o .  
CTU 3 a n a c o ~ ;  3) O ~ O C H O B ~ T ~  6 y p e ~ u e  C K B a x u H  H npoeeneuue npyrux 
U C C J I ~ . & O B ~ H ~ ~ ~ ,  H ~ O ~ X O A U M ~ I X  n J l R  A O p a 3 B e n K W  3 a n e X U ;  4)  n p a B U n b H 0  
o n p e n e n u T b  3anasy r e o n o r u s e c K u x  uccnenoea~uii,  n p o B o n u M b l x  B 
I I p O q e C C e  p a 3 p a 6 0 ~ K P I  M e C T O P O X J e H U R .  OHU CTIOCO~CTBYIOT BbInBJleHUK) 
U Y C T p a H e H U l o  CUCTeMaTUseCKUX o m u 6 o ~  H n p O M a X O B  npu o6ocno~a- 
H U H  n o n c s e T n M x  n a p a M e T p o B  FI n p o s e n e H w u  p a c s e T o e  n norcbrmeuuro 
n o c T o B e p H o c T u  n o n c q e T a  sanacos B u e n o M .  B pnne cnysaee uccneno- 
B a u n e  B o n p o c o B  TOYHOCTU n o n c q e T a  sanacoa C I I O C O ~ C T B ~ ~ T  c y m e c r B e H -  
HOMY COBePIUeHCTBOBaHUK) C ~ M O U  M ~ T O n M K U  I lOnCYeTa .  ~ O ~ T O M Y  OUeH- 
~3 T O ~ H O C T U  n o n c y e T a  sanacos u e @ ~ u  H rasa, H e c M o T p n  H a  6onbl11ym 
C J O X H O C T b  A BblCOKYKJ T P y n O e M K O C T b  3 1 O h  3 a n a q U ,  n O J l X H a  C T a T b  CO- 

C T ~ B H O ~ ~  q a C T b l O  OTqeTOB,  I I P e n C T a B J l R e M b l X  H a  P a C C M O T p e H H e  H YT- 
B e p x n e u u e  TK3 CCCP. Hapnny C I l p O s U M U  O ~ C T O R T ~ ~ ~ C T B ~ M U ,  T a K o e  
~ p e 6 o ~ a u u e  L(UKTyeTCH H ~ o ~ x o ~ u M O C T ~ I O  COBepmeHCTBOBaHUf i  n J I a H U -  

pOHaHUR PB3BUTHR HB@TRHOA U r a 3 0 B 0 8  ~ P O M b I ~ J l e H H O C T P l  PI B C e M e p -  

HOrO IlOBblLLIeHHR ee ~ @ @ ~ K T A B H O C T U .  



l I a M  Mbl  OTHOCUM H K a P C T O B b l e  IIOJIOCTU. B IIeCqaHO-I'JlUHUCTblX KOBJleK- 

BOnPOCbI METOAMKM OIJEHKM T O p a X  O C H O B H O ~  B K n W  B eMKOCTHyI0  X a p a K T e p A C T U K y  BHOCUT n O P O B a R  
~ M K O C T ~ ,  n o n y w i B u a a  ~ a 3 ~ a n n e  n o p n c T o c T U  H C B R ~ ~ H H ~ Q  c K O ~ @ @ U -  

n0,QCrIETHbIX nAPAMETPOB, U u e H T o M  ~OPIICTOCTU.  B K ~ P ~ O H ~ T H ~ I X  noponax o c H o e H a s  M a c c a   on- 

ITOACZIETA M KIEPECrIETA 3AnACOB HEOTM, .leKTOPOB M M e e T  C M ~ U ~ H H M ~  TUIl  eMKOCTU H B 3aBUCNMOCTU OT ee 

TA3A M KOHAEHCATA 
K o s @ @ e u e e ~ ~  IlOpUCTOCTU B IIOPOBLdX KOJIneKTOPaX O n p e n e J I n e T C R  

K a K  O T H O U e H U e  0 6 ' b e M a  n O p  K B U n U M O M y  o 6 a e ~ y  noponbl 

me m - K O ~ @ @ M U U ~ H T  n o p u c ~ o c ~ u ,  vn,,, V., VTe - 06'be~ka nop, no- 
ponu u ee ~eepnofi u a c T u .  

Ecnn e B b I p a x e a a u  (Vr.1) u c n o n L 3 o B a T b  C Y M M ~ P H ~ I ~  0 6 ' b e ~  BCeX 

EMKOCTb KOJIJIEKTOPOB HE'OTM M TA3A n O p  B nopone, TO nOJlYqUTCR K O ~ @ @ R U A ~ H T  ~ ~ C O J I I O T H O ~  HJIH n0J IH0f i  
nOpUCTOCTH ( m e ) .  E C ~ H  B K a q e C T B e  Vnop B3I ITb  TOJlbKO c006uaiou~e- 

Bonpoc~  MeTOLLUKU n p R M O r 0  J I a b o p a ~ ~ p ~ ~ r o  kina KOCBeHHOrO (no CE n0pb1, K O T O P H ~  MOVT 6 b I ~ b  3 a n o n ~ e ~ b l  @ ~ W U ~ O M  npa ~ a c b l u e ~ n ~ ,  
r e o @ u 3 u s e c ~ u ~  H r ~ n p o n u ~ a ~ ~ s e c ~ u ~  ~ ~ H H H M )  onpenene~an TO p e 3 y n h ~ a ~ o ~  6 y n e ~  K O ~ @ @ U U U ~ H T  OTKP~ITOB n o p n c T o c T n  (m,). 
0 6 ' b e ~ o B  nYCTOTHOI'0 I I P O C T p a H C T B a  K O n J e K T O P O B  H ~ @ T U  U ra3a p a C -  Ecnu Xe 3a V,,, n p U H I T b  06'be~ nop, KOTOpbIe  M O r y T  6 H ~ b  3a I IOJ I -  
C M O T P ~ H H  B pxne M O H O I ' ~ ~ @ N A ,  ~ O C B ~ ~ ~ H H ~ I X  K B K  noncqe~y sanacos, H e e b l  H ~ @ T L K )  nnu r a s o ~  npu H a n u s l l n  B nopone C B R ~ ~ H H O ~  B O ~ H ,  TO 
T a K  U n p 0 6 ~ 1 e M a ~  @ H ~ U K U  H ~ @ T ~ T ~ ~ O H O C H ~ I X  n J a C T O B  [34, 75, 76, 99; T ~ K O ~  K O ~ @ ~ $ H U N C H T  I I O n y q U n  H a 3 B a H U e  ~ @ @ ~ K T I I B H O ~  IIOPHCTOCTU 
100, 102, 103, 119, 134, 166, 183, 195,228,256nnp.j .  

B M ~ C T ~  C T e M  IIOJlHOTa OCBeUeHkiR  3TUX BOnPOCOB H e  M O X e T  CYU- n e p e . l l i c n e ~ ~ b l e  K O ~ @ @ H U U ~ H T ~ I  MOXHO U ~ M ~ P U T ~  H ~ ~ O C ~ ~ ~ C T B ~ H -  
T a T b C X  Y ~ O B ~ ~ T B O P U T ~ J I ~ H O ~ ~  H a  COBPeMeHHOM n 0 3 H a H U R  C B O ~ C T B  HO H a  06pa3uax K e p H a .  Ann ~ T O B  U e n U  p a 3 p a 6 0 ~ a ~ b I  P ~ ~ J I U ~ H H ~  M e -  
KOJlJleKTOpOB H ~ @ T A  U ra38. B 'IPCTHOCTU, B O ~ ~ ~ ~ U R O B ~ H H O ~ ~  J l P i T e p a -  TOnUKU, n 0 3 B O n n I O L U U e  n O J l y Y U T b  C O O T H e T C T B Y D U U e  K O ~ @ @ U U H ~ H T ~ ~  B 
~ y p e  K ~ K  ~ o ~ o r p a @ u s e c ~ o r o  x a p a ~ ~ e p a ,  T ~ K  H B nep~onusec~of i  ne- cyxax obpasuax, H a c u u e H H b r x  B O ~ O B ,  K e p o c n n o M  H A W  npyrok XU* 
' I a T U  Hej lOCTaTOqHO BHUMaHHR Y n e J I e H O  X a p a K T e p U C T A K e  @ ~ K T U ' I ~ C K O *  KOCTbK), H e  p e a r U p y K ) I U e k  C n O B e p X H O C T b I 0  KOJlJ leKTOpa [134, 228, 
TOYHOCTU P ~ ~ J I U ' I H W X  M ~ T O ~ O B  onpenene~nn ~ M K O C T H H X  no~aaa~enef i .  2561. B necsaao-rnuauc~blx K o n n e K T o p a x  ux e M K o c r b  O ~ H O ~ H ~ ' I H O  xa- 
Cna6o P a C C M O T p e H b l  B O n p O C b l  BJIUEHHn T a K O r O  @ ~ K T O P ~ ,  K a K  p a 3 J l U -  p a K T e p U 3 y e T C R  H a 3 B a H H b l M U  K O ~ @ @ U U U ~ H T ~ M U .  Ecnu IIOPOAbl T P e U I U -  
win B ~ H T O ~ O ~ U Y ~ C K O ~ ~  X ~ P ~ K T ~ P N C T U K ~  I I O P O ~ ,  ~ ~ ~ O J H R I O U U X  p a 3 ~ b l e  HOBaTbl ,  TO eMKOCTb TpeILlUH B o6uek eMKOCTM K0 , I J l eKTOPa  B e C b M a  
Y ~ C T U  T ~ O J I O ~ I ~ ~ ~ C K O ~ O  C T ~ T U ' I ~ C K O ~ O  U P O C T P ~ H C T B ~ .  B ~ a q e ~ ~ ~ e  KOTO- H e 3 H a Y U T e J I b H a  [134, 2561. 
poro s ~ c ~ y n a e ~  ~ e @ ~ e r a 3 o ~ o c ~ b l f i  nnacr. A p y r a ~ u  c n o a a ~ n ,  B nure- B K ~ P ~ O H ~ T H H X  noponax c T p o e H a e  n y c T o T H o r o  n p o c T p a n c T s a  n a M -  
p a ~ y p e  cna6o ocseuenbl ~ o n p o c ~  a n t ~ n n n n  c ~ p y ~ ~ y p ~  n n a c ~ a ,  pac- H O ~ O  c n o x ~ e e ,  s e ~  B n e c s a ~ o - ~ ~ U H H C T M X .  0 6 a e ~  n y c ~ o r  e K ~ P ~ O H ~ T -  
C M a T p n e a e M o r o  K a K  C u c T e h i a ,  H a  T O ~ H O C T ~  onpenenenus ero e M K o c T u  HHX ~ o n n e ~ ~ o p a x  B 0 6 u e ~  cnyqae onpenenne~crr 0 6 ' b e ~ o M  nop unu 
B UeJlOCTHOM 065e~e.  M e X 3 e p H O B b l X  nYCTOT, K a B e P H  A TPeUIAH.  no aHaJ l0 rHU C KJIaCTH- 

O c o 6 e ~ ~ o  cna6o O C B ~ U ~ H ~ ~  ~ T U  B O ~ P O C M  B O T H O U ~ H U U  K a p b 0 U a ~ -  W C K U M U .  KOJ l J l eKTOpaMU eMKOCTHaR X a P a K T e P U C T A K a  K a p 6 0 U a ~ U b l ~  
Hb lX  KOJlJleKTOPOB. ~ O ~ T O M Y  B H ~ C T O R U I ~ ~ ~  r J l a B e  nOYTH H e  P a C C M a T p U -  KOJlJIeKTOpOB 3 a A a e T C H  K O ~ @ @ H U U ~ H T ~ M H  IIOPACTOCTU, K a B e P H 0 3 H O C T U  
B I I ~ T C R  B O ~ P O C ~ I  M ~ T O ~ A K W  onpenene~un enw~urnblx 3 ~ a q e ~ a A  e ~ -  M T P ~ U U H H O ~  I IO~UCTOCTU.  KamnblH n3 n e p e 4 n c n e H n b I x  K O ~ @ @ U U U ~ H -  
KOCTHMX C B O ~ C T B  unw ~ o n p o c b ~  M ~ T O ~ U K U  onpenene~urr cpennux m a -  TOB O n p e n e n R e T c x  K a K  O T H o u e H u e  0 6 5 e ~ a  C O O T B ~ T C T B ~ I O I U U X  nyc~0 . r  
s e U U f i  nOpUCTOCTn T e p p U r e H H b l X  KOJlJleKTOpOB. ~ J ~ B H O ~  B H U M a H U e  yne- K o6'be~y o6pa3ua HJIU 0 6 ~ ~ 0 ~  nbp, K a B e p H ,  T p e U l f H  B e n U H U l I e  
neno B n u n H n r o  pasneseblx reonoro-@u3nsec~ux @ ~ K T O P O B  H a  K a q e c T B o  o 6 a e ~ a  n o p o n ~ .  K O ~ @ @ H U U ~ H T  non~oA n o p U c T o c T n  K ~ P ~ O H ~ T H ~ I X   on- 
petue~iin p a c c ~ a ~ p u ~ a e ~ b l x  B O ~ ~ O C O B ,  a T ~ K X ~  U ~ Y ~ ~ H U K )  ~ M K O C T H M X  J l eKTOpOB T p a K T y e T C R  K a K  C y M M a  K O ~ @ @ A U U ~ H T O B  IIOPWCTOCTU, K a B e p -  
C B O ~ ~ C T B  U O n p e n e J l e H H K )  eMKOCTU K ~ P ~ O H ~ T H ~ ~ X  KOnJleKTOPOB. HO3HOCTR U T ~ ~ W U H H O ~ ~  nOPUCTOCTH 

g I .  TOYEYHAR OUEHKA EMKOCTH~IX XAPAKTEPMCTMK m,=m,+m,.+ &. 
XAPBOHATHblX KOnJlEKTOPOB rne me - K O ~ @ @ H U H ~ H T  nonnoii n o p H c T o c r n  noponbl, m,, m,,, rn, - 
B o b u e ~  C J l y q a e  eMKOCTb K O n n e K T O P O B  H ~ @ T U  U ra38 0 6 y c n o ~ n n ~ a e ~ -  COOTBeTCTBeHHO K O ~ @ @ N U N ~ H T H  OOPUCTOCTU, K a B e P H 0 3 H O C T U  U T p e -  
CR CYMMapHbIM O ~ X ~ M O M  n O p ,  K a B e p H  U T p e U U H .  n p u  3 T 0 M  K K a B e P -  U U H H O ~ ~  eMKOCTU. 



B K ~ P ~ O H ~ T H N X  n O p O n a X  p a 3 n U Y a M T  eMKOCTHOe n p O C T p a H C T B 0  
n e p e n s t 1 o r o  u B T o p a r H o r o  n p o u c x o x n e H w d .  non n e p ~ u q n o i i  e M K o c T b m  
IIYCTOT nOHUMaeTCX eMKOCTb C e ~ U M e H T a U U O H H O ~ O  U n U a r e H e T U Y e C K 0 -  

r0 n p O U C X O X n e H U R ,  n O n  BTOPUYHOR - eMKOCTb n O C T n U a r e H e T A Y e C K O r 0  
(snwrene~uqec~oro) npowcxoxnetlnn. 

I I e p ~ u s ~ ~ e  n y c T o T b l  u M e m  p a a ~ e p .  p a ~ ~ b l f i  p a 3 ~ e p y  3 e p e ~  K a p -  

6 0 ~ a ~ ~ o i i  noponu unu M e H e e .  C o e n u ~ n l o ~ c n  ~ex3epnosare  n o p H  K a -  
H a n a M u ,  n n m a  K O T O P ~ I X  c o p a 3 ~ e p ~ a  p a 3 ~ e p a ~  nop nnn M e n e e  wx. 

B ~ o p u s H u e  n y c T o T H  06pa3y10~cn B p e 3 y n b ~ a ~ e  s n n r e H e ~ n u e c ~ o i i  
~ ~ ~ ~ K ~ U C T ~ J I J I U ~ ~ ~ U M ,  ~ O ~ O M U T U ~ ~ U W U  u P a c T B o p e n u n .  P a 3 ~ e p  BTO- 
P U ~ H H X  n y c T o T  p a B e H  unn  6onee p a 3 ~ e p a  3 e p e ~  noponbl. O o p ~ a  ny- 
CTOT c a M a n  pa3uoo6pa3~au.  P a c n p e n e n e ~ b l  OHU H e p a s H o M e p H o .  BTO- 
P U q H M e  nYCTOTb1 C O O ~ L U ~ I O T C R  M e X n y  co608 M e X 3 e P H O B b l M U  KaHaJIa-  
M U  U TPeUIk lHaMU.  TpeUl11Hbl  6 b l ~ a M ~  JIRTOTeHeTUYeCKOrO U TeKTOHU- 
' I eCKOrO n P O U C X O W ~ e H U R .  T ~ K T O H U ~ ~ C K I ~ ~  T P e U l U H b l  U M e M T  3 H a q U T e J I b -  
HYIO I IPOTI IXeHHOCTb U r P Y n n U P Y l O T C I l  B O I I p e n e n e H H b I e  CHCTeMhl. K ~ K  
npaeuno, T p e u u H u  6onee no3n~ero  npoucxoxnenwn n s n n r o T c r t  OTKPM- 
TblMU. B T P e U l U H a X  WHTeHCUBHO Pa3BUBaIOTCI I  nyCTOTbI  B b l U e J a q U -  
BaHNR,  K a B e P H 0 3 H O C T U  U K a p C T a .  

Bnonb T p e u u t i  H ~ ~ J I I O ~ ~ I O T C Z  pacluupenun c a ~ o k  p a 3 ~ 0 0 6 p a 3 ~ 0 8  
~ O P M H .  Cpenu T p e u w H  B M n e n n e T c n  rpynna c T u n o n u T o e b l x  o6pa3o~a-  
H U ~  [22]. OHU B O ~ H U K ~ I O T  3a c q e T  n u a r e H e T n v e c K u x  ir 3 n u r e ~ e ~ u s e -  
CKUX nPOUeCCOB, a T a K X e  MOrYT A M e T b  TeKTOHU'IeCKOe n p O l t C X O X n e -  
H u e .  Mop@onorwn CTHJIOJIUTOB, K a K  PI T p e U k i H ,  3 a B U C l i T  OTO B e U e C T B e H -  
HOT0 COCTaBa  I l O p O n  H HX CTPYKTYPHO-TeKCTYPHbIX O C O ~ ~ H H O C T ~ ~ ~ .  
Bnonb CTUJIOJIHTOB U H O r n a  UMeIOTCX p a 3 I l l l q H b I e  nYCTOTbl, c006uam- 
quecn  M e x n y  co6oR. 

C y u e c ~ ~ y l o ~  pa3nus~b1e c n o c o 6 b 1  pa3nenb~oro onpeneneuun na6o- 
P a T O P H b I M  n Y T e M  n e p ~ U q H 0 f i  U B T O ~ U ~ H O ~  I ~ O ~ U C T O C T ~ ~ ~ .  Ann ~ a p 6 o -  
HaTHbIX KOJIJIeKTOPOB BePXHeMenOBOTO B 0 3 p a C T a  ZIkiACCP B na6opa- 
TOPHHX y c n o B u n x  O n p e n e n e H n e  n epeus~o f i  n o p u c T o c T u  ocyuecrenner- 
C n  n y T e M  ~ ~ 6 o p a  B K e p H e  '4aCTU o6pa3ua, B ~ o ~ o p o f i  n p U  B U 3 y a J l b H O M  
u c c n e n o B a H u u  H e  o T M e s a e T c n  H a n u s u f l  n y c T o T  u T o p u s H o r o  nponcxox- 
n e H H f l .  3 a ~ e M  IlPOIiSBOiIUTCR O U e H K a  IIOPHCTOCTU HaCblUleHUR no CnO-  
coby, n p e n n o x e H H o M y  ki. A. n p e 0 6 p a ~ e ~ ~ ~ W ~ .  Heo6xonn~o OTMe- 
TUTb ,  YTO q a C T b  BTOPUqHbIX IIYCTOT n p U  T ~ K O R  M e T O n U K e  O n p e n e J I e H U n  

6 y n e ~  BXOnUTb  B B e n U Y I i H y  nOpUCTOCTU H a C b l U e H U R .  B e p o n ~ u o ,  6onee 
6 n a 3 ~ n e  K ~ ~ ~ ~ C T B A T ~ J I ~ H O C T W  p e 3 y J l b T a T b l  n a e T  M e T O n  O u e H K U  I I e p B U q -  
~ o i i  I IO~HCTOCTU no l u n a M y  [116]. 

M e ~ o n  COCTOUT B 3 a ~ e u e ~ u w  n n a c ~ o ~ o f i  B o n b l  B nopax q a c T u u  
I l O P O ~ b l  H a  X l l n K O C T b ,  OTJlU9aMI4YIOCR no IIJIOTHOCTU H B3aWMHO 
pBCTBOpUMyH)  C B O ~ O ~  ( H ~ I I ~ u M ~ P ,  C ~ U P T ) ,  q T O  n 0 3 B O J I R e T  no U3Me-  

p e H H 0 f i  pa3110CTH MaCCbl  npo6bl l u J l a M a  P a C C ' l U T a T b  o 6 a e ~  n O p ,  3 a n O n -  
H n e M u x  n o c n e n o B a T e n b H o  X U A K O C T ~ M H  p a 3 ~ b l x  ~ ~ O T H O C T ~ ~ .  IIOPH- 
C T O C T ~  noponbl m, o n p e n e n n e T c n  n3 O T H o u e H u n  0 6 a e ~ a  nop K o 6 a e ~ y  
n p o 6 ~  m n a M a  (o6e BeJlUYUHbl M3MepRMTCU nUKHOMeTpUqeCKUM CnO-  

~ 0 6 0 ~ )  : 
v-vn., - vm, 6'1.3) 
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Cnoco6 o n p e n e n e H u n  c s o n u T c n  K c n e n y m u e b z y .   ulna^, B nopax 
K O T O P O ~ O  H a x o n U T c n  B o n a ,  n o M e u a l o T  B n u K H o M e T p  n e3eemusamr. 
B n U K H O M e T p  CO luJlaMOM A O n U B a M T  B o n y  no O n p e A e n e H H o f i  OTMeTKH, 
B ~ K Y Y M U P Y K J T  U 3 a T e M  B 3 B e U I U B a M T  a0 IlOJIyYeHUR ~ O C T O ~ ~ H H O ~ ~  MaCCH.  

nocne ynanennn B O ~ H  B m u K H o M e T p  H e c K o n b K o  pa3 s a n u ~ a m ~  x u n -  
KOCTb C npyrofi nn0THOCTbIO ( H a n p U ~ e p  C ~ U ~ T )  U B a K Y Y M U p y M T .  Mac- 
CY I IUKHOMeTPa  CO U l n a M O M  U XUAKOCTbIO n O B O n R T  no ~ o c T O R H H O ~ .  
Bce ~ 3 ~ e r n u ~ a ~ n r r  npow3eonn~ npu n o c ~ o n ~ ~ o i i  T e M n e p a T y p e  X A ~ K O -  
c ~ e 8  B n U K H O M e T p e .  

no IlOJlyqeHHblM n a H H b l M  PaCCYHTblBaIOT BeJ lUqUHbl  IIOPUCTOCTU no 
@ o p M y n e  

- 

8B 8. 
me P - M a C C a  n U K H O M e T p a ;  PB - M a C C a  I IUKHOMeTpa  C ~onoR; P,- 
M a C C a  I l H K H O M e T p a  CO UIJIaMOM; Pm.s - M a C C a  U U K H O M e T p a  CO I l l n a M O M  
N B O ~ O ~ ;  Pmm - M a C C a  I I U K H O M e T p a  CO IUJIaMOM U X U n K O C T b M ,  3 a M e -  

lualoluefi B o n y  B nopax I l O p O n b l ;  6. - ~ ~ O T H O C T ~  BOnb l ;  6 ,  - n n 0 ~ -  
H O C T ~  ~ H ~ K O C T U ,  3 a ~ e ~ a I O ~ e k  B o n y  B nopax n o p o n b l .  

~ O A H O T ~  3 a M e U e H U F l  BOnbI  B I I O p a X  K O H T p O J U p y D T  I I y T e M  O n p e -  
i l e n e H u n  ~ ~ H e p a n o r n q e c ~ o f i  n n o T H o c T u  nnn TOR x e  npo6b1 m n a M a .  

O n p e 4 e J I e ~ U e  T a K U M  C ~ O C O ~ O M  llOPUCTOCTH H a C b l U e H N R  no K e p u y  
U U l n a M y  n O K a 3 b I B a e T  B e C b M a  BblCOKYM CXOnWMOCTb p e 3 y j l b T a T O B  
( ~ a 6 n .  11). 

I Ipu  onpenenennu nopwc.rocru 6onbmoe s ~ a s e ~ u e  u M e e T  T O Y H O C T ~  
cnoco6a OWeHKU nJl0THOCTU 3 e p e H  n O p O n b l  C n O M O l U b M  n U K H O M e T p a  no 
U ~ B ~ C T H O ~  M e T O n U K e ,  K O r n a  H a B e C K a  IIOpOflbl B I IUKHOMeTpe  B M e C T e  C 
XUf lKOCTbM B3BeUIUBaeTCf l  H e n O C p e A C T B e H H O  H a  B O 3 n y X e .  n p U  T a K O M  
cnoc06e B 0 3 H U K a e T  3 H a 4 U T e J l b H a f l  I I O r P e l u H O C T b ,  0 6 y c n o ~ n n ~ a e ~ a n  
TenJ lOBblM P a C l u l l P e H U e M  XHAKOCTH B 0 6 a e ~ e  I INKHOMeTPa  I l P U  KOJle- 

6auunx T e M n e p a T y p b l  B n e p U O n  T e P M O C T a T U P O B a H H R .  Ann C H A X e H U X  
3TUX norpelu~oc~ef i  M. C. ~ ~ ~ O B H M  H A. H. K y 3 b ~ U q e ~ b l ~  npennoxen 
cnoco6 o n p e n e n e H n n  n n o T H o c T n  s e p e ~  noponbr H a  ~osnyxe B CYXOM 

Tabnuqa I 1  
COIlOCTABnEHME PE3YnbTATOB OIIPEAEJlEHUfl nOPUCTOCTU IIOPOP. 
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- . . . . 
3 e p e H ,  HO 3 T 0  B n H f l H U e  H a M H O r O  M e H b U l e ,  YeM n p H  HCnOJ lb3OBaHHU C T a -  

poro cnoco6a.   TO MOXHO n o ~ a 3 a ~ b  c n o M o u b m  ( P o p ~ y n  nnn p a c q e T a  
O T H O C H T ~ J I ~ H O ~ ~  o u r u 6 ~ u  B O n p e & e n e H H H  nnOTHOCTlr  3 e p e H  3a C q e T  H3-  
MeHeHHf l  T e M n e p a T y p M  n p H  TepMOCTaTMpOBaHHH I lHKHOMeTpa  C n O p 0 -  

AOA nepen B ~ B ~ I I I H B ~ H H ~ M :  
a )  no C T a p O M y  cnoco6y O T H O C H T e J b H a f l  o m u 6 ~ a  

2 ( a , - a . . ) 3 ] ~ ~  V. (VI.5) 

me V,'. V / - O ~ % ~ M H  sepeu noponu npn o n p e n e n e H H u  IIJOTHOCTU no 
C T a p O M y  n HOBOMY cnoc06a~  COOTBeTCTBeHHO. 

Ha pnc. 16 n p w s e n e H u  pe3ynb~a~b l  p a c s e T a  o T H o m e H u n  norpeumo- 
C R ~  N npll O n p e n e J I e H H H  nOpHCTOCTH ( n n R  n U K H O M e T p a  eMKOCTbIO 

25 MJI) K a K  (PYHKUUU O T  BeJ lHqHHbl  HaBeCKH 3 e p e H  IlOPOAbl. P a c ' I e ~ b l  
H r p a @ u ~  ~ O K ~ ~ H B ~ I O T ,  YTO npw H a e e c K e  noponbl 1 r o m u 6 ~ w  B onpe- 
A e f l e H U H  nJIOTHOCTH no C T a p O M y  C ~ O C O ~ Y  I lOqTH B 70 pa3 n p e B b l l u a l o T  
O U I H ~ K A  H O B O ~ O  C ~ O C O ~ ~ ,  npw H a B e c K e  10 r-B 6,5 pa3a. B ~ a 6 n .  12 
npnsenenbl p e 3 y n b ~ a ~ ~  s K c n e p u M e n T a n b H o r o  onpeneneuun IIAOTHOCTH 
3 e p e H  O ~ P X ~ U O B  nopon no C T a p O M y  H HOBOMY C ~ O C O ~ ~ M ,  O T K y A a  M O X -  

HO B H n e T b ,   TO HOBHA cnoc06 o n p e n e n e n u f i  n n o T H o c T n   crepe^ noponbl 
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PHC. 16. ~ ~ B H C H M O C T ~  OTHOllleHUn no- PUC. 17. ~ ~ B H C H M O C I ~  n0nHoR nOpMCTOCTH 
rpemsocreu onpeneneuwn nnoruocrn 06pasqoa (me ..), onpenenenno2 merona- 
( N )  no crapomy H HOBOMY cnoc06am MU napaQnnnpo~aunn. OT nopnctocru 
OT mennqnubl HasecRu noponbr (y,) (m.), y c r a ~ o s n e n ~ o f i  Merooom Hacbluennn 

n a e T  6onee c ~ a 6 ~ i f l b H b l e  . p e 3 y n b ~ a ~ b l ,  YTO nonreepxnaer 6onee ablco- 
~ y r o  ero T O Y H O C T ~ .  

TOYHOCT~ o ~ ~ ~ A ~ J I ~ H H ~  Cy lqeCTBeHHO 3 a B U C H T  T a K X e  OT O ~ ~ ~ M H O ~ O  
~ o s @ @ u u u e ~ ~ a  T e n n o s o r o  p a c m u p e H u n  X H ~ K O C T U ,  u c n o n b s y e ~ o i i  B 
onme. 3 a ~ e ~ a  K e p o c u H a  H a   BOA^ cnnmaer n o r p e l u H o c T u  onpenene- 
~ ~ f i  B 5 pas. 

B CBfl3H C ~ ~ H T o ~ ~ o ~ H Y ~ c K o ~  HeOAHOPOAHOCTbK) K ~ P ~ O H ~ T H ~ ~ X  nopox 
B b t c o K a n  c T e n e H b  TOYHOCTU e n u n u w b l x  onpenene~uii n e p B H Y H 0 k  nopw- 
CTOCTU H e  IlB?ReTCR CTOJlb  H ~ O ~ X O ~ ~ W M O A .  ~ O P U C T O C T ~  H M e e T  pa3nus- 
HYIO B e n u q u H y  H e  T O ~ ~ K O  B npenenax ~e6onbluoro y s a c T K a  n n a c T a ,  

Tabnuqa 12 
PWVJlbTATbl OnPEAEnEHUff YL(EJbHOr0 BECA 3EPEH rIOIOW,lbl 
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HO n B npenenax onnoro n T o r o  me 0 6 p a ~ u a .  ~ O ~ T O M Y  ~ a u 6 o n e e  no- 
c T o e e p H o e  n p e n c T a s n e n u e  o n o p l l c T o c r u  n o n y s a e T c a  no H e c K o n b K n M  
n o c T a T o s n o  TO'IHMM O n p e n e n e H i l R M  ~ O ~ A C T O C T H .  Cpen~rrn  B e n H s n H a  
B n o n H e  x a p a ~ ~ e p u s y e ~  nepsusnym n o p u c T o c T b  H c c n e n y e M o r o  o6pasua. 

K a p 6 0 H a ~ ~ b l e  KOJlJ leKTOpbl  U M e m T  p a 3 J l l Y H b l e  COOTHOLUeHAR I lyCTOT 
B T O p u Y H o r o  n p o a c x o m n e H H n .  H a n p n ~ e p ,  B e p x H e M e n o e M e  N ~ B ~ C T H I I K H  
qMACCP x a p a K T e p H 3 y m T c R  p a 3 B U T u e M  T p e U n H O B a T O C T U ,  n y C T O T  BbI- 

u r e n a s u s a H u n ,  K a s e p H  ~e6onbu rnx  p a s ~ e p o s  n pa3nuq~brx  nonoc~ek 
snonb c y ~ y p o - C T H ~ O ~ H T O B M X  maos. B CBRBA c ~ T H M  n p e n c T a B n n e T  AH- 
T e p e c  B o n p o c :  H a c K o n b K o  e e n a K a  p a s ~ u u a  M e x n y  1 1 0 J I ~ 0 f i  nopn- 
C T O C T ~ ~  H nOPUCTOCTbM HaCbI lUeHUR.  n f l n  W O  U3y ' I eHUU B npouecce 
6 y p e ~ u n  H a  pasnusw~x nnomannx 0~6upancn  K e p n .  Mccnenosannm 
nonaepranncb T ~ I C R ~ U  06pasu0~ [22]. 

P e 3 y J l b T a T ~  O n p e n e f l e H N R  IIOpHCTOCTU o6pa3uo~  A3BeCTHRKOB Me-  
T O n a M M  I l a p a @ A H H p ~ B a ~ H r r  ( )  n H a C b I l u e H H R  B 3aBUCHMOCTH O T  

nOpHCTOCTu H a C b I U e H A r c  0 6 p a s u o ~  (m,) I I p l l B e n e H M  H a  PUC.  17. O K ~ -  
3 a f l O C b ,  YTO IlOPNCTOCTb H a C b l U e H H R  mH U IIOpUCTOCTb me .n ,  ~ a f i n e H H a ~  
M e T o n o M  napa@uenposa~un.  M a n o  o T n u s a m T c r r  npyr OT npyra, no B c e  

Xe IlOpHCTOCTb, O n p C n e J e H H a R  MeTOnOM H a C b I u e H H f l ,  M e H b U I e  n O p H C T 0 -  
CTU, B ~ I ~ U C ~ ~ H H O ~ ~  M e T O a O M  n a p a @ F f ~ ~ p ~ B a H H f f .  B ~a6J l .  13 nplrsenenu 
c p e n H n e  p e 3 y n b ~ a ~ b 1  o n p e n e n e l i u r r  nonnok n o p H c T o c T u  M e T o n o M  napa- 
@ U H U ~ O B ~ H U U  11 nOpuCTOCTA HaCbI IUeHUR BepXHeMeJ lOBblX o6pa3uo~ 
I l O p O n  no HeKOTOPblM M e C T O P O X B e H A R M  qMACCP. 

B cnyrae H a n u w i n  B 06pa3ue K p y n H b I x  K a e e p n  ( n u a ~ e ~ p o ~  donee 
1 M M )  O n p e n e n e H I l e  nonnofi n o p u c T o c T u  no ~ a a 6 o n e e  w u p o ~ o  n p n h n e -  

H r i K t q e M y C R  H a  n p a K T n K e  M e T o n y  Menbsepa n p U R O n H T  K C y l u e C T B e H -  
Hb lM O U I U ~ K ~ M  38 C 4 e T  ~ P O H U K H O B e H A R  n a p a @ N H a  B K a B e P H b l ,  9 T O  

I I p n B O n U T  K HCKVCCTBeHHOMY 3 a H M X e H U K )  AX eMKOCTR. B CB113U C 3 T H M  
n p e n n a r a e T c u  [I331 nocne ~ K C T ~ ~ K U U A ,  B b 1 c y u u s a H u n  A ~ 3 8 e w u ~ a ~ n r r  
I lOBepXHOCTb 06pa3ua n O K p b l T b  B O ~ O H ~ ~ P O H U U ~ ~ M O ~ ~  n n e n ~ o f i  U 3 a T e M  
n a p a @ n n u p o ~ a ~ b  ero. TIpn u c n o n b a o ~ a ~ u u  xnopau~nnosofi  usonrr- 
UADHHOR JleHTbl  B C n e n C T B n e  H e 3 ~ a 9 n ~ e f l b ~ 0 f i  ee MaCCbl  ( 1  CM' BeCHT 
0,0017 r) o w n 6 ~ a  B o n p e n e n e H u a  0 6 5 e M a  odpaaua c o c T a a n r r e T  M a -  

nym aenusuny, K O T O ~ O A  MOXAO n p e H e 6 p e q b  B n a n b ~ e f i r u e ~  onpexe- 
n e H n e  o 6 5 e ~ a  o6pasua n p a K T u s e c K n  c B o n u T c n  K n p u M e H e n u m  M e T o n a  
Menbsepa. O n p e n e n H B  n n 0 T H O C T A  o6pavua K ~ B ~ ~ H O ~ H O - T P ~ U A H O B ~ T O ~ ~  
noponH, ~nnepanbnoi i  11 n o p n c ~ o i  sac~ef i ,  n e r K o  p a c c s u T a T b  nonnym, 
B T O P U ~ H Y I O  H I l ePBNqHYlO IIOPUCTOCTU. 

Ta6nuqa 19 
CPEnHUE BHA'IEHUR UOflHOU rlOPUc7oCTU. 
HAUnEHHOU METOIIAMU TLAPAOUHUWBAHUR 
U HACblmEHUR B E P X H E M E ~ O B ~ I X  OTnOX(WUn 9 A  ACCP 

B TOM CJIYqae ,  e C n H  KaBePHOShOC'Tb  OTHOCNTeflbHO P a B H O M e P h O  
p a c n p o c T p a H e H a  no nopone, ee MOXHO o u e n n T b  no IIpOCBeTHOCTN 
K a e e p H  H a  unnnnnpwsec~ofi n o B e p x a o c T n  K e p H a  n y T e M  nenenurr nno- 
uann cesenua K a s e p n  H a  nnouanb n o s e p x n o c T n  K e p H a .  T ~ K ,  H a n p H -  
M e p ,  onpenenenne K a a e p H o s H o c T u  c p e n s e T p n a c o s b 1 x  o T n o m e H u p  

M e C T O p O X n e H H H  A O ~ H H - A ~ ~ ~ H H K  n0 nOBepXHOCTU K e p H O B  no~a3an0,  
 TO ona n o c T w r a e T  B c p e n H e M  2.1 1. 

~ P H  H3YYeHUU IIOPBCTOCTH n P U M e H R f l C X  M e T O n  O n p e A e i l e H H a  T p e -  
UUHHOB IIOPHCTOCTH, O C H O B ~ H H U ~  H a  B U 3 Y a J b H O M  HCCneAOBaHUN MHK- 
p o r p e m u H  noponbl B n e ~ p o r p a @ u s e c r t n x  mne@ax non M u K p o c x o n o M .  
nocne a a M e p a  B m n ~ @ a x  non M w K p o c K o n o M  cpennek U I U P U H ~ ~  T p e -  

4 U H  (CT. C M ) ,  C Y M M B P H O ~ ~  .4flWHbl AX (Ir, C M ) ,  a T a K X e  nnorqann 
I U n H @ a  (Sm, CM') OI IpeAef lXeTCU T p e I U U H H a R  I lOpHCTOCTb 

C f l e A y e ~  OTMeTWTb, Y T O O n p e H e n e H H a R  n0 I L I ~ A @ ~ ~ M  T P e U H H H a U  no- 
PWCTOCTb IlO'XTH B C e T n a  M e H b U I e  A ~ ~ c T B K T ~ J ~ H o ~ ~  ee B e n N 4 H H b l .   TO 

I 0 6 5 f l c ~ ~ e T c n  T e M ,  9 T O  U 3 y q e H U e  T P ~ U H H H O ~ ~  nOPUCTOCTU B b l ~ O f l H U e T C U  
no urnntpa~ 83 06pasuos K e p H a ,  n p e n c ~ a ~ n r r m ~ a x  ~ a n 6 o n e e  n n o T a y m  
n H a m e n e e  T p e u H o s a T y m  sac% paspeaa. BMHOC K e p H a  n3 T p e U N H O -  
R a T b l x  nopon, K a K  npaenno, H e  n p e B m u a e T  30-40%. Cunbno T p e u r n -  

n o s a m e  noponbl npn 6ypennn K o n o H K o s M M  n o n o T o M  H e  B~IHOCIITCR H a  
n o s e p x a o c T b .  nopona p a c c b l n a e T c r r  H a  o T n e n b n b l e  K Y C O ~ K A .  M3y4e~ue 
T p e U H H O B a T O C T H  no LUflSi@aM B e p X H e M e b O B M X  O T J I O X ~ H U ~  YMACCP 

1 I I O K a 3 b I B a e T .  VTO O t I a  A3MeHReTCR OT 0,16 no 0,34'/0. 
~ O M H M O  O n p e ~ e J l e H U f f  B T O ~ H ~ H O ~ ~  nyCTOTHOCTN no K e p H a M ,  npe& 

CTaBJlReTCII  B 0 3 M O X H b l M  nPOU3BeCTFi  OUeHKY ee no f i aHHbIM r H A p O n H -  
HaMUYeCKAX U C C J ~ ~ A O B ~ ' H U ~  C K B B i H H  II n0 A a H H b l M  0 p a 3 p a 6 0 ~ ~ e  3a- I neaek  ~ e p n ~ .  

p e n e n n T b  npo~osnym q a c T b  T p e u r n n  B r n n p o n n H a M u ~ e c K u  C o B e p w e n -  
~ o i i  c K a a x m e  no @ o p ~ y n e  

Rx 

, .ff 
uob~6;g- 10 

= 577.9 (VI.9) 

rlIe m3., - K O ~ @ @ M U & I ~ H T  ~ @ @ ~ K T U B H O ~ ~  ( n p 0 ~ 0 s t I o f i )  T p e U U H O B a T O -  
CTN n n a c T a  npa H a s a n b H o M  n n a c T o s o M  nasneann, nonn en.; KO- na- 
V a J l b ~ b l f i  K O ~ @ @ H U H ~ ~ ~ T  IIPOZYKTHBHOCTH C K B a X H H M  n p U  YCJIOBHO C T a -  
UI IOHapHOM P e X H M e  pa60~bl, 06ycnosnen~blk T P e U H H O B a T O C T b l O  n f l a -  
C T a ,  M ~ / C Y T .  KrC; b - 0 6 l e M H M f i  K O B @ @ H U U ~ H T  n J l a c T 0 ~ 0 f i  H ~ @ T U :  

ll - a 6 c o n m ~ ~ a n  BU3KOCTb H ~ @ T U  B n n a C T O B b l X  YCJIOBHRX, C n 3 ;  RK, 
r c  - COOTBeTCTBel lHO P a n U Y C b l  K O H T Y P a  I iUTaHUR II C K B B X B H M ,  M; h - 
~ e t p ~ e ~ a c ~ u e n ~ a n  T o n w a n a  n n a c T a ,  M; ST - K O ~ @ @ U U U ~ H T  ~ ~ C T O T U  

q W . q n H ,  I/cM. 
no sblmenpnsenen~ofi @ o p ~ y n e  o n p e n e n r r e T c n  n p 1 i 6 n u ~ e n ~ a s  se- 

n U ' 4 H H a  ~ P O T O ~ H O ~  T p e U H H O B a T O C T H ,  I lOCKOflbKy R", A ST OUeHH-  



BaloTCn c heBbl~0~0i( CTenenblo TO~HOCTH.  Ecnn sanewb ~ e @ ~ u  uaxo- 
AHTCX B npoMbImne~~ofi 3KCnJlYaTUWU, TO RK nPUHHMaeTCR PaBHblM 
nononuHe paccTonwes Mexny p a 6 o r a l o ~ a ~ u  crcsaxuHaMu; emu B 
npo6nofi 3KCnnyaTaqKU, TO PaBHblM PICCTORHUH) A 0  KOHTYPa IIUTaHHII. 
B CBIl3H CO S H ~ Y U T ~ J I ~ H O ~ ~  CXHMaeMOCTbH) TpeUUH, npea~mamueB 
cxuMaeMocTb nop, no Mepe ysenuseHan nenpeccuu B nnacTe KOB@@U- 
UHeHT nPOnYKTUBHOCTU CKBBXUH YMeHbWaeTCII. ~ O ~ T O M ~  no npOLUe- 
cTsur HeKoToporo nepuona s ~ c n n y a ~ a q u u  onpenenneTcs TeKy~lufi c,, Bep&& H K ~ ~ ~ P C K H B  IopL190H- 8 0 0 - - ! ~  

K O B @ @ H U ~ I ~ H T  IIPOAYKTHBHOCTU, K O T O P ~ ~ ~  ~CerAa MeHbUIe KO. B Ha- PI, a~areptmhl8  f 0 ~ ~ 3 0 m 1  
CTOIlUee ~ p e ~ n  H ~ K O T O P H ~  wccneno~a~enu npennaralo~ onpeaenn~b C,, -~d np~c 
ryCTOTy TpeUUH 6, nyTeM @ o ~ o r p a @ u p o ~ a ~ a n  CTeHOK C K B B X R H  IlpOTUB C,, o o l H &  IOp1Ealrr 

nponyKTuBnoro nnacTa. O n ~ a ~ o  B nonasnsloqeM 60nbIIIUHCTBe cny- &. sepx~eCPpa~c~HA nonanpyc 
T,, x p o m  cpemem rpnaca 

qaeB IIpaKTli'IeCKU HeBO3MOXHO llPOU3BeCTU @ O T O ~ ~ ~ @ R ~ O B ~ H W ~  BCJIeA- 
CTBUe TOCO, 9TO IIPOAyKTUBHaR '4aCTb nnacTa IlepeKpblBaeTCn K O J I O H H O ~ ~  

06canublx ~ p y 6 ,  HHOrna HeB03MOXHO 3aMeHHTb B CKBaXWHe He@Tb npaKTHqeCKH BeCbMa TPYAHO OnpeAenUTb UeJlOCTHOCTb UeMeHTHOrO 
ua ~ o n y  us-sa B ~ I C O K H X  nnac~oeblx naeneuufi, BHCOKHX ~ e ~ n e p a ~ y p  KaMHn s a  ~ o n o ~ ~ o f i  06can~blx ~ p y 6 .  
U .Up. ~ O M U M O  3TOr0, npn @ O T O C ~ ~ @ H ~ O B ~ H U H  CTeHOK CTBOna CKBPXH- Ecnw 3 ~ a q e ~ ~ e  pa6o~alouefi T O ~ U H H H  onpenenen0 H ~ T O ~ H O ,  TO 
HU npu H ~ ~ ~ Y U U  B ~ O P O A ~  M U K P O T P ~ U U H  nocnen~ue ne @ H K C H P Y ~ ~ T C ~  0 m u 6 ~ a  B OIleHKe ma.= MOXeT 6blTb BeCbMa C Y U ~ C T B ~ H H O ~ ~ .  n p u  3aMe- - 
~a @o~orpa@uu. ~e n e i i c ~ s u ~ e n b ~ o i t  ~ o n u u ~ b l  h ee omu6oseofi o q e ~ ~ o f i  h' npu ~ o q -  

B csnsa c BTHM npu o q e u ~ e  sanacoe H ~ @ T N  c H C ~ O ~ ~ ~ O B ~ H H ~ M  HO onpenene~nb~x 3~aqeunnx npynlx nepe~eunblx, @urypwpylou~x B 
@opMyJlbl 0. M. K O T ~ X O B ~  BO3HHKaeT HeKOTOpaR YCnOBHOCTb, Tax @0pMyJIe (V1.8), BMeCTO UCTUHHOrO 3HaYeHUX IIPOTOYHO~~ TpeUIkiHOBa- 
KaK rycToTa TpequH 0661980 n p u u ~ ~ a e ~ c n  pasuofi ennunwe. O ~ H T  TOCTK 6 y n e ~  nonyye~o 
@o~orpa@upoea~un  cTenoK cKBaxun61 no~a3b leae~ ,  s ~ o  nennsuua 

~ o n e 6 n e ~ c n  B npenenax OT 1 no 2 I/cM. B cnyqae npnnmun 
6,= 1,5 ~ / C M  npU ~ ~ ~ ~ C T B H T ~ ~ ~ H O M  6,= 1 ~ / C M  KOB@@UUH~HT IIpOTO'I- 
~ o i i  T P ~ U U H O B ~ T O C T W  s a ~ b l m a e ~ c n  B 1.3 paaa, a npu ne i l c r su~enbuo~  Bnunuue o m u 6 o ~  B onpeneneuuw a p a 6 0 ~ a l o q e k ~  T O ~ U U H ~ I  ~a 
6,=2 I / c ~ - s a ~ ~ m a e ~ c n  B 1,22 pasa. Cnenosa~enb~o ,  y c n o s ~ ~ f i  BU- OUeHKy npo~osuofi TPeUUHOBaTOCTH no @ o p ~ y n e  (VI.8) unnlocTpu- 

60p BenUqUHbl 6, npUBOnnT K 3Ha'IUTeflbHblM IIOl'PelUHOCTIIM. pyeTcn cnenylouuMu nannbIMn. 

Mccnenosa~un, npoaene~uble JI. n. ~ M H A  [69], n o ~ a 3 ~ e a l o ~ ,  r r o  Hanpuhiep, npu u s ~ e ~ e n u u  oqeHoK n p o ~ o s ~ o k  TpequHoeaTocTu 
ryCTOTa TpeUHH An8 U3BeCTHnKOB U nOJl0MuTOB B 3aBIlCUMOCTU OT pas- Ha 0,57; 0,79; 0.93; 1,26; 1,44; 1,59 norpeluHocTu onpenmenun Tonqu- 

nusHblx npoqeccoB ( snureue~usec~an  n o n o ~ u ~ u s a q u n ,  ~ a n b q u ~ u s a -  Hb l  IInaCTa COOTBeTCTBeHHO COCTaBRT 0.2; 0,5; 0,8; 2,0; 3,O u 4,O. 

qnn) c POCTOM cny6n~b1 3anera~nn  nopon yBenwsnBaeTcn. Cnenosa- Ann nOBblIUeHHR TO'IHOCTW OUeHKU ~ P O T O ~ H O ~  TpeUHHOBaTOCTU 6 ~ -  

renbno, npu pacqeTax no @ o p ~ y n e  cP. M. KOTRXOB~ neo6xonu~o Ann JlO npe&nOXeHO [I321 HCKJIloYUTb H 3  @ O P M Y ~ M  (VI.9) OTHOUIeHHe 

pasnnqublx c~pa~urpa@usecnux KoMnneKcoe u pa3nt.1~ m y 6 u ~  npw- 
HuMaTb ~YCTOTY Tpeuun, paBHym He ensHuue, a 6onee. H a n p u ~ e p ,  
Ann BepxueMenosblx o ~ n o x e ~ w f i  JI. n. r ~ u n  Ha ocuose uccnenoaa~ufi K P U B U X  BoccTaHoBneHun nasnenun. Ecnn ucmenosanue CKBaxuHu ~ e -  

MHOrOqHCneHHblX 06pasqos nopon, O T O ~ P ~ H H ~ I X  Ha rny6nsax 2100- TOnOM CHIlTUIl KPHBOB BOCCTaHOBneHHR AaBneHUfl BbInOnHfleTCfl Cpa3y 

2550 M. yrtasmaeT r y c ~ o ~ y  Tpeunu 0,s-1,3 I/cM. O ~ ~ e q a e ~ c n  s a ~ o -  no aaeeplueuuu nepuona pa6o~bl ee B pexuue yczauoBusmerocn OT- 

u o ~ e p ~ o e  yeenuse~ne CYCTOT~I  T ~ ~ U U H  c m y 6 ~ ~ 0 i i  ( ~ a 6 n .  14). Ha Gopa, TO KOB@@WLIW~HT ~ P O T O ~ H O ~ (  ( ~ @ @ ~ K T u B H o ~ )  TPeUUHOBaTOCTH 

pwc. 18 BUnHO, q T 0  Ha my6uaax CBHme 3500 M ryCTOTa TpeUUH MO- 
XeT AOCTHraTb 2,o-2.5 ~/cM. 

~ P U T O K  XU&KOCTU B C K B B X U H Y  0661980 np0HCXOAUT no TOJlUHHe 
m a m a ,  K O T O ~ ~ X  ~ e ~ b l u e  ~ @ @ ~ K T U B H O ~ ~  H ~ @ T ~ H ~ C M U ~ H H O ~ ~  T O ~ U U H H  me BT'-~03@@HII~eEI~ CXUMaeMOCTH BTOpWYHblX nyCTOT, C M ~ / K ~ C ;  
nnacTa. Hau6onee npasunbno pa6o~amuan  Tonqutia ycTaHasnusaeT- q,-nebur cKeaHtuHH nepen ee o c ~ a ~ o e ~ o f i  nns CHflTHR KPHBOR BOC- 
cn n0 n p ~ @ I i ~ n h l  npUTOKa H npUeMHCTOCTU, KOTOPble OnpeAenflloTCs C CTaHOBJIeHUR AaBneHHX, M3/cyT; AP - Pa3HOCTb MeXAY nJlaCTOBblM 
n o ~ o q b l o  ~ J I Y ~ U H H H X  ~ ~ ~ H T O M ~ ~ O B  H pacxonoMep0B. O ~ H ~ K O  B 06. naaneHneM u nasneuueM Ha 3a6oe, orsesammuM Harany n p n ~ o n u ~ e i l -  
CaXeHHHX CKBaXHUaX A ~ ~ P ~ T o M ~ T ~ u ~ o B ~ H u ~  MOXeT npHBeCTH K 3aBH- HOrO (u KoopnnHaTax nasneaae- speMn, npomenmee c voMeHTa ua- 
lueHulo unu saHuXeHulo pa60~aloueH ~ o n u u u H .  06blqu0 3Ty TOnuHHy rana BoccTanosneHnn ~ a e n e x u n )  ysacma K ~ H B O R  BoccTauosneuua 
npuHuMaloT pasuofi ruupuue nep@opwposau~oro uurepeana, TaK KaK 



PHC. 18. ~ ~ B ~ C N M O C T ~  TYCTOTH TPeUHH MOXHO n o n a r a ~ b ,   TO ~ P O T O ~ H ~ H  ( ~ @ @ ~ K T U B H ~ I I )  T ~ ~ U I U H O B ~ T O C T ~  
(6 , )  or M Y ~ H H H  3anerannn (H) ma, B KBKOR-TO M e p e  I IBnffeTCII  O T P a X e H U e M  B T O P U ~ H O ~  nyCTOTUOCrU 

~ B T .  Ha PHC. 19 BUnHO, 9 T O  C y B W H 9 e H U e M  BTOPUYHO$~ nYCMTHOCTW OT- 

M e Y a e T C R  POCT I ~ P O T O ~ H O ~ ~  TpeUIWHOBaTOCTU. 0 6 p a 6 o ~ ~ a  @ ~ K T U ~ ~ C K U X  
A a H H b l X  n O K a 3 b l B a e T ,  ' I T 0  K O ~ @ @ W U U ~ H T  K O p p e f l R U U U  M e X n y  

nasnewuu, K ~ C / C M ~ ;  i - T ~ H ~ ~ H C  m,., u m., paseu 0,86. C B R ~ ~  M e x n y  n p o ~ o ~ w o f i  T ~ ~ ~ H H O B ~ T O C T ~ K )  

yrna ~ a ~ n o ~ a  npn~onu~e f iworo  (B u BTOPN' IHO~~ n y c T o T w o c T b K )  O n H c b I B a e T c n  c n e n y K ) u n M  y p a s H e u u e M  
y ~ a 3 a H U o f i  B b l l U e  CUCTeMe KOOp&U- 
H ~ T )  y 9 a C T K a  ~pwsofi BOCCTaHOB- ma., = 0,033 + 0,351m,,. 
f l eUUX naBJleHHfl.  

K O ~ @ @ U I I W ~ H T  C X U M ~ ~ M O C T I I  ~ O M U M O  3 T O r 0  O T M e q a e T C I I  3 a K O H O M e p H O e  H 3 M e H e U U e  B T O P U ~ H O ~ ~  
BTOpU9HblX n y C T O T  M O X H O  O n p e A e -  nyCTOTUOCTU U I I ~ o T o ~ H o ~ ~  T p e U H H O B a T O C T U  OT M Y ~ I I H M  3 a n e r a H U f f  

f l H T b  no Pa3JTH9HbIM M e T O n U K a M  f l o p o n  (PHC. 20i 21). 
[160]. am K a p 6 0 H a ~ H b I x  KOJlfleK- B H a C T O R U e e  B P e M I l  &In O T n e n b H b l X  T N n O B  K ~ P ~ O H ~ T H ~ I X  K O n f l e K -  

TOPOB TPeiqWHHO-KaBePHOBOl 'O T11- 

na ,  ~ ~ ~ B U T H X  B YMACCP, no Aau- 
H U M  B. H. Mairne6opa, OH ~ 0 f l e 6 -  

nercx B npenenax OT 20.10-3 no 8 . 1 0 - 3  C M ~ / K ~ .  AJR P e ~ u u ~ o r o  u 
O c ~ a m ~ o s n ~ c ~ o r o  ~ e c ~ o p o m n e ~ u i r  Eenopyccuw 0. M. K O T ~ X O B  npn- 
BOAHT 3 H a 9 e H U R  p; = (1,6+8,0). CM'/K~C. 

I I po~osuan  T p e i q u u o s a r o c r b ,  B w u c n e H H a n  nnx K o n n e K T o p o B  T p e -  

IUUHHOrO T u n a  Pa3JlUqHblX M ~ C T O P O X A ~ H H ~ ~  YMACCP, U3MeHIIeTCR B 

~ l l u p o ~ u x  npenenax - OT 0,02 AO 0,57%. 
B b I q H c f l e H H a 5 i  no @ 0 p M y f l e  npOTO.lHaII  T p e l u U H O B a T O C T b  no C y U e C T -  

BY n 0 3 8 0 f l I I e T  OUeHUTb M U H H M a J l b H b l e  U 3 B f l e K a e M b l e  3 a n a C b I  H ~ @ T U .  
 TO ~ ~ ' ~ I ~ C H R ~ T C R  T e M  O ~ C T O I I T ~ ~ ~ ~ C T B O M ,  9 T O  nPHTOK XUAKOCTU B 
CKBBXUHY KOHTPOflUPYeTCFl MUHUMaJTbHblMN PaCKPblTHI IMH T p e U I U H ,  

n e p e c e K a e M b I x  CTBonOM C K B a X U H b I .  

B ~ a 6 n .  15 n o ~ a 3 a ~ o  c o n o c T a s n e H n e  0 6 ' b e M a  @ a ~ ~ u s e c ~ u  ~ 0 6 b l ~ o i r  

~ e @ r t i  c o q e ~ ~ o i i  o 6 a e ~ a  u 3 s n e ~ a e ~ o i i  H ~ @ T U ,  onpenene~nofi c uc- 
n o n b 3 o ~ a ~ u e ~  @ o p ~ y n b l  0. M. Ko~xxosa .  

P a c c ~ a ~ p u s a e ~ ~ e  B e p x H e M e n o s b l e  3 a n e ~ 1 1  H ~ @ T H  nowu non- 
HOCTbK) B b I p a 6 0 ~ a H b l .  O T M ~ ~ ~ ~ T C R ,  9 T O  KOflHTeCTBO @ ~ K T H ~ ~ C K U  ~ 0 6 ~ -  
TOR H ~ @ T U  C y q e c T B e H H o  n p e B b I n l a e T  ero n p e n B a p u T e n b H y m  o u e n l r y ,  

n o f l y s e H H y M  npu  n O M O i q u  @ o p ~ y n b 1  0. M. Ko~xxosa .  O ~ % I ~ C H U T ~  3 T 0  PHC. 19. ~ ~ B H C H M O C T ~  I I P O T O ~ H O A  (3@@eK- Pnc. 20. 3arrncn~or~h srop~rsnoA 
R B n e H H e  M O X H O  HeCKOJbKHMU n P U 9 U H a M U .  O ~ H ~ K O  O C H O B H O ~ ~  I IpUqU-  T U B H O ~ )  TpeUUHOBaTOCTH (me.,) OT BeJlH'IU- nYCTOTHOCTH (msr )  K ~ ~ ~ O H ~ T H M Y  

U0f i  IIBflIIeTCII OTCYTCTBUe nOCTOBePHblX n a H H b l X  0 rYCTOTe TPeUIUH.  
llbl B T O P H ~ H O ~  nyCTOTHOCTn (m.,)  ~ a p 6 o -  nopon OT m y 6 n ~ b 1  3anerannn (H) 
HaTHMX KOJlJleKTOPOB OnHOl'O H 3  MeCTOPOX- Y p a s ~ e l l s e  perpecra~:  mBT -1.599- 
neHIlR YMACCP 1.723H+0,181H' 

COIIOCTABJIEHHE PE3YJbTATOB PACqETA no W P M Y f l E  0. U. KOTSfOBA 
C OAKTM9ECKUMU nAHHblMU 

ti79 Q17J 0,179 
M e c m p o m n e ~ ~ c  *me--- 

0-1300-1500 -2000 -2500 -J000 -3500 -4000 H , 6 e ; N  

Pnc. 21. 3 a s ~ c n ~ o c r b  nporosnoi ( 3 @ @ e ~ ~ n s ~ o i ! )  TpeuHHosaTocrn ( m . )  sepxHe. 
Menostax OTnorne~HR or ~ny6wu HX 3anerawu (HSer)  



UHHHO-KaBepHOBOM KOnJlCKTOpe U B J I ~ ~ T C ~  A. M. HeqaR. CyulHo&b 
MeTOAWKH 3aKJllollaeTCfl B TOM. IITO nDH nOMOUH HTK OnDenenfleTCfl 
o6uan  nycToTHocTb nopon. n o  ~ ~ H H H ' M  nccnenoBannn pas peso^ c m a -  
X H H b l  MeTOnOM 6 K 3  HAM 6 K  OUeHHBaeTCfl o61.e~ nyCTOT, 3anOnHeH- 
HblX B O A O ~ ~ .  n o  pa3HHUe MeXny o6ueA IlOpUCTOCTblo, B ~ ~ Y H C J I ~ H H O ~  no 
naHHblM HTK, n nOpnCTOCTblo, o n p e n e n e ~ ~ o f i  no b K 3  (LK), OUeHM- 
saercn ne@~econepxauan  eMKocTb. Ecnn B nepensHux nopax ( M ~ T -  
pnse) u e @ ~ b  OTcyTcTByeT, TO ~POMHC~OBO-reo@nsnsec~ne MeTonar nc- 
CnenOBaHHfl CKBaXHH lIaIOT B03MOJKHOCTb OnpenennTb BTOPN9HYIO 
IlyCTOTHOCTb. n p n  3TOM OUeHHBaloTOII 3aKpbITkde W OTKPblTbIe nOpH 
CosMecTHo. B TOM cnysae, ecnu ~ e @ ~ b  ConepxnTcn B nepsnsnux H 
BTOPHYHblX IlyCTOTaX, MeTOn naeT B03MOJKHOCTb IlOJlyqnTb CYMMaPHYlo 
~ e @ ~ e c o n e p x a m y w  eMKocTb. 

T O ~ H O C T ~  U nOCTOBePHOCTb K O M ~ ~ ~ K C H O ~ ~  MeTOnUKn OnpeneJleHHfl 
KOnneKTOpCKIiX C B O ~ ~ C T B  T ~ O @ W ~ W V ~ C K H M H  MeTOAaMU 3aBACHT OT pfl- 
na  @ ~ K T O ~ O B .  ~ ~ H M ~ H R ~ M ~ R  annapaTypa npn ~ O B T O P H O ~  3anHCU 
K ~ H B H X  TK H HTK 06ecnerwsae~ socnpou3~ene~we c ~ o s ~ o c r b l o  
? l t f1 ,5Oh .  O n ~ a ~ o  n3-3a ~ ~ M ~ J I U X ~ H H O ~ O  xapaKTepa c s e n e ~ n k  o 
B3aUMOCBfl3U IIOPUCTOCTH nOPOll U HX C B O ~ ~ C T B .  HeIiOCPenCTBeHHO BIIWfl- 
lolqnx Ha pesynb~a~t.1 n p o ~ b 1 c n o ~ o - r e o @ u 3 ~ ~ e c ~ u x  n s ~ e p e ~ n f i  B c m a -  
xnHax, OTHocuTenbHble norpemHocTn B OnpeneneHnH noneofi H B T O ~ H Y -  
HOR IIYCTOTHOCTU B CpenHeM no BCeMy pa3pe3y CKBaXMHbI MOrYT nOCTH- 
raTb 15-20%, a npH ennHHsHblX OnPeAeneHHflX B T O P W ~ H O A  nYCTOTHO- 
CTU, BenHWiHa K O T O P O ~ ~  He IlpeBbllUaeT 0,5%, OTHOCHTenbHan 
IIOrpeluHOCTb MOXeT npeBbICUTb 10O0h [240]. 

5 2. QAKTOPbI, BnMRIOLLlME HA OUEHKY 
EMKOCTM KOJIJIEKTOPOB B 0 6 5 E M E  3AJIE)KLT 

n o  BenRYHHe nOPHCTOCTH IIeCqaHO-rnHHUCTble KOJlJeKTOPbl nOnpa3- 
nWIHloTCfl Ha BbtCOKOeMKHe, CpenHefi eMKOCTH U HU3KOeMKHe. B 3TUX 
rpynnax nHorna nponssonn~cn e u e  6onee npo6~b le  pa3nene~nfl. 3a -  
panee O ~ ~ C J I O B J I ~ H H ~ ~ X  BennqHH rPaHHqHblX 3Hase~Hfi K O ~ @ @ N L I U ~ H T O B  
IIOpHCTOCTM B o 6 u e ~  CJIysae HeT. O ~ H ~ K O  B HaCTOflUIee BpeMIl Onn 
YCTaHaBJlHBaIOTCA no 3aBFiCnMOCTU IlOpHCTOCTH OT IIpOHHUaeMOCTn nnfl 
npnnnTux rpaHusHarx BenHsHH r a s o n p o ~ n s a e ~ o c ~ u .  

B K ~ P ~ O H ~ T H W X  noponax onpeneneHne Tnna KonneKTopa nponseo- 
nUTCn no COOTHOlLleHUlo pa3JlHsHblX BHAOB eMK0CTH B o 6 q e ~  o 6 a e ~ e  
nyCTOTHOr0 IlpOCTpaHCTBa. T ~ K ~ R  K ~ ~ C C H @ H K ~ U H ~  Kap60Ha~~blx KOn- 
neKTopoe p a s p a 6 o ~ a ~ a  E. M. C ~ e x o e u m  [228] u ycneluHo npnMeHneT- 
CR npn n s y n e ~ n n  H ~ @ T ~ H U X  n rasosblx 3 a n e ~ e R ,  npnyposeHHarx K 
K ~ P ~ O H ~ T H H M  KOJLleKTOPaM. n o  COOTHOUeHUlo TUnOB eMKOCTU Bblne- 
JIflKITCfl: IIopoBbIfi, Kasepnosbli!, T P ~ U H H H ~ ~ ~  H CJlOXHHe TUIIb4 KOnneK- 
TOpOB: ~ p ~ l q ~ ~ ~ - ~ ~ p ~ ~ b I f i ,  I ~ o ~ o B O - K ~ B ~ ~ H O B ~ I ~ ~ ,  T ~ ~ u & ~ H o B ~ T o - K ~ B ~ ~ -  
H O B O - ~ O ~ O B ~ € ~ !  n T. n. O c o 6 e n ~ o  s a x n o  onpenennTb Tnn KonneKropa 
I I4 

l lyclul .  
B csnsn c onpenenenneM o 6 u l ~ x  sanacos n e @ ~ n  u rasa e sanexn.  

BblnenenneM n3 HX w c n a  6anancoearx n nssneKaeMblx sanacos, npn- 
MeHeHneM npli p a s p a 6 0 ~ ~ e  pa3nHsHHX MeTOnOB aKTUBHOI'0 B O ~ A ~ ~ ! C T -  
B H I ~  Ha nnacT npn osenKe nopncTocTn nponyKTnsnarx nopon e a z n o  
BblnO~flHTb pfln ~pe60BaHnfi: a )  0 6 e c n e ~ t i ~ b  nOCTaTOYHylo TOsHOCTb 
onpenenenwe KaK nna nccnenye~ok s a n e x n  B uenosn. TaK n n n r  OT- 
nenbHhlX ee r ac~e f i ;  6) naTb KOJIHYeCTBeHHble XapaKTepHCTUKH K03@-  
@ w U H ~ H T O B  KaK a6conlo~noR. TaK H OTKPHTOR H BTOPW'IHOR nOpHCT0- 
c~ei!,  npwseM nocnenelolo neo6xonn~o  pasnenmb na Kaeepnoeym n 
TPelqWHHYIO. 

T O ~ H O C T ~  oqenKn cpennnx snasenni! nopncTocTn onpenennercn pfl- 
noM @ a ~ r o p o a ,  n B saBncnMocTn OT KoHKpeTnarx y c n o ~ u k  Mepar no 
06ecnese~nlo ~ O C T ~ T O Y H O ~ !  nanexnocTn cpennnx oqenoK Bynyr pas- 
nnrnrmw. B Hacronuee speMn pa3pa60~aH0 Mnoro paantax MeTonos 
ouenKu nopncrocTn no Kepny n r e o @ n s u s e c ~ n ~  nannarta. H a  nparcrn- 
Ke nan6onee IunpoKoe pacnpocTpanenne nonysnnn MeTonar onpene- 
nennfl non~of t  nopncTocrn no Kepny ( M ~ T O ~  Menbsepa), onpene- 
nennn OTKPHTOR nopncTocTn no Kepuy ( M ~ T O ~  ~aca rqennn) ,  onpenene- 
Hnfl nonnoi! eMKocTn noponar (napa@n~npo~annf i  nnu reoMeTpwse- 
CKUX p a s ~ e p o ~ )  n MnorosncnenHare reo@n3nsec~ne MeTonnKn. 
O P ~ B ~ ~ H O ,  YTO HaneXHOCTb OUeHKH IIOPHCTOCTH KaK B KaXAOM IInaC- 

CTH c n o i o q b m  ~ o f i  Nnn'n~oi! MemnuKn n nncnepcnei! n o p n c ~ o i ~ u  no 
o6aeuy sanezn .  

Ann MeTonnK onpenenennx pasnnsnarx K O ~ @ @ W U U ~ H T O B  nopncro- 
CTN no KepHy MeTpOnOrHYeCKne O U I H ~ K U  HeOliUHaKOBbI H HSMeHflloTCfl 
B CyqecTsennarx npeaenax. Ha pnc. 22 n o ~ a s a n a  s a ~ n c n ~ o c r b  OTHO- 
cu~enbnok norpeurnocru Amlm, onpeneneHnn non~oir  nopncTocrn OT 
BenWYWHH IIOPUCTOCTU, 3aHMCTBOBaHHafl H 3  [183]. XOPOUO BHlleH Xa- 
paKTep n s ~ e n e ~ n n  ~ e ~ p o n o r n s e c ~ o i !  o m n 6 ~ u  onpenenenwfl me no Me-  
TonnKe Menbsepa. Pacser  sennsnn MerponornsecKnx norpeurnocrei! 
onpeneneHna or~parroi i  nopncTocTn MeTonoM nacarqeHnfl n o ~ a s a n ,  
YTO OHH H ~ M ~ H R ~ T C I I  OT 0,02 no  1,6% B s a ~ n c n ~ o c ~ n  OT ncnonbsye- 
M ~ I X  Becos. 

n p n  onpeneneenn nonnofi eMKocTn na o6passax MeTonoM napaan- 
HHpOBaHHfl o m n 6 ~ n  ee  no BeJInWiHe 6 n n 3 ~ u  K O W H ~ K ~ M  BHIIHCneHHfl 
nonnoi! nOpliCTOCTH MeTOnOM Menbsepa. 

npenenbnaa MerponorusecKan o m n 6 ~ a  nonnoi! eMKocTn, onpene- 
nennafl MeTonoM B ~ B ~ L U H B ~ H H I I  reoMerpusecKn npasunbnarx 06pasuos, 
6 y n e ~  CKnanslBaTbCtl H3 ~ o ~ ~ ~ I I I H o c T ~ ~ (  BeCOBbIX XapaKTepWCTHK, KO- 
Topare ne npesumamr 0,8% npn npnuenennn TexnnsecKwx BeCOB, 
0,l oh npn ucnonbsosansin aHannTwsecKnx secos, n n3~epennf l  reoMer- 
PnIIeCKHX pa3MepOB o6passa. C O ~ ~ ~ C H O  3aBHCHMOCTn O T H O C H T ~ ~ ~ H O ~  
olun6sn onpenenennn 06 -be~a  o6pasua OT ero passcepos npn u s ~ e p e -  
Hun mTanrenqnprcyneM ( o m n 6 ~ a  nopflnra 0,l M M )  , OTnocnTenbnan 
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PHC. 23. ~ ~ B H C H M O C T ~  KO*r$n- 
UAeHTa BapHaUHH ( )  OT CpEzHe- 
a p u @ ~ e ~ n s e c ~ o r o  Easennn OTKPH- 
TOR IlOpHCTOCTH (mo) 

M ~ B ~ C T H O ,  970 

Pnc. 24. 3aancn~ocrb Konnsecrea o6pa3- Pnc. 25. 3 a s n c n ~ o c ~ b  Mexny ornocn- 
110s (n), neo6xonnmoro nnn onpenenennn renbHoR omn6~oR (om) O U ~ H K H  cpen- 
cpennero 3Harennn O T K P H T O ~  nOpHCTOCTH nefi IIOPHCTOCTH ( a )  H KOAH'leCTBOM 

Hnn ueneR noncsera sanacoe MOXHO IIpHMeHIlTb ypoBeHb Be- (mo) c o r ~ o c u r e n b ~ o i  omn6~oR o m = 2 %  ncnonb3osannblx o6pasuoa ( n )  npn 
n Menee npn n o ~ e p n ~ e n b ~ o B  BepOnTHOCTH cpenneii nopncrocrn nnacTa m=19% 

POI~THOCTH nna s e n w s ~ ~ b l  ~ a n e p e n  3 a , ~ a ~ u o R  o r u u 6 ~ ~  0,95. n p n  ZITOM P=0,95, or ~ O ~ H C T O C T ~  nnac~a  n ~ o s @ @ n u n e n ~ e  ee aapnasnn, pas- 
t Ann fl220 paBH0 2. npH n<20 BenHsHHa HaXOnHTCB no COOTBeTCT- Horn 7% 
BYWUIHM ~ a b n n u a ~  [84]. Ha PHC. 24 noKa3aHa 3aBHCHMOCTb KOnHse- 
CTBa 06pa3uos, ~ e o 6 x o n w ~ o r o  nnn onpenene~un cpen~ero  s ~ a r e ~ u n  nnu y c ~ a ~ a s n u s a e ~ c n  3 ~ a n o ~ u a n  s a e n c w ~ o c ~ b  ~ e x n y  K O ~ @ @ H U U ~ H -  

K O ~ @ @ H U U ~ H T ~  O T K P ~ ~ T O ~  nOPHCTOCTH C O T H O C H T ~ ~ ~ H O ~ ~  O W U ~ K O R  296 TOM ~ O P N C T O C T U  u T ~ O @ H ~ N ~ ~ C K U M H  n a p a ~ e ~ p a ~ ~ .  n p u  C O ~ O C T ~ B ~ ~ -  

u ~ e ~ e e  nna t =2 (P=0,95). K O ~ @ @ H U U ~ H T ~ ~  ~ a p u a u u u  n n ~ l  COOTB~T- H W U  UCIIOJI~~YIOTCII  c p e n ~ u e  3~aqeuua  n o p n c ~ o c ~ u  u reo@uswsec~wx 
CTBYKJIUHX c p e n n ~ x  3 ~ a q e ~ ~ f i  n o p w c t o c ~ ~  B~IITIA no o c p e n ~ e ~ ~ o j i  3a- n a p a ~ e ~ p o ~ .  Torna MOXHO C ~ W T ~ T ~ ,   TO c p e n ~ e ~ ~ a n p a ~ u s e c ~ a a  no- 
BHCHMOCTH (CM. PHC. 23). K ~ K  BHnHo Ha p ~ c .  24, npu CHuxenHH no- rpem~ocrb s ~ a n o ~ u o r o  y p a ~ ~ e n n r l  perpeccuu s ~ s u c n n e ~ c n  no @op- 
PWTOCTU IlJaCTa H COOTBeTCTBYKJUeM YBWIHqeHHH er0 HeOnHOpOnHO- 
CTH nnrr nonyseHHn cpenziero c BHCOKOR T O ~ H O C T ~ I O  T P ~ ~ Y ~ T C R  pe3~0e 
YBennseHHe KonHsecTBaonpenene~~R nopHcrocTH no KepHy. K ~ K  npa- 
suno, Ha npaKTuKe npn H ~ Y W H H H  M ~ C T O ~ O X ~ ~ H H B  H ~ @ T U  u ra3a no- me a , , , - c p e n ~ e ~ ~ a n p a ~ u s e c ~ a a  n o r p e m ~ o c ~ b  OUeHKU cpen~eR 
PHCTOCT~ o ~ n e n b ~ b l x  n n a c ~ o ~  6bl~aeT onpenene~a no ~ ~ H H H ~ H H M  n o p u c ~ o c ~ u  n n a c ~ a  no ~ e p ~ y ;  ck,, - c p e n u e ~ ~ a n p a ~ u s e c ~ a n  norpem- 
06pa3ua~ .  ~ O ~ T O M Y  n06HTbc11 B ~ ~ C O K O ~  T O ~ H O C T U  oqeHKH cpen~ek  Be- H O C T ~  oqeuKn noPucTocTu nnacTa no r e o @ u 3 n r e c ~ n ~  naHH.Mx no 
n x s ~ ~ b l  K O ~ @ @ H U H ~ H T ~  nOPHCTOCTH no Kepny B senoh! nna sanexu C P ~ B H ~ H N K J  c T O ~ H H M  3 ~ a s e ~ ~ e ~  ~OPNCTOCTH.  

npaKTHsecxn ~ e e o s ~ o x ~ o .  Ha puc. 25 n o ~ a 3 a ~ a  JasucuMocrb ~ e x n y  M3 (VI.13) cnenye~,  TO 
O T H O C U T ~ ~ ~ H O ~ ~  O I U H ~ K O R  cpea~ef i  nOpUCTOCTH nnacra H sHCnOM aHa- 
nwsos nnn nnacTa c nopwcTocTbio 19% u K O ~ @ @ H U H ~ H T O M  Bapuauun 
nopwcrocrn, PaBHHM 7%.  K ~ K  BnnuM, npu o r ~ o c ~ ~ e n b ~ o k  o ruu6~e  T. e. s e ~ l u s u ~ a  c p e n ~ e ~ ~ a n p a ~ u s e c ~ o k  o m u 6 ~ u  nopwcrocrn, onpene- 
6% B llaHHblX YCJIOBHRX ~ H C J I O  H ~ O ~ X O ~ N M ~ I X  a ~ a n u 3 0 ~  no nnacry J ~ ~ H H o ~  no ~ ~ O @ M ~ H ~ ~ C K H M  naHHblM, MOXeT 6blTb MeHbUe, 9eM npH 

onpenenennu no KepHy [93]. 
P a c s e ~  cpentiero 3IiaseHHFi K O ~ @ @ H U H ~ H T ~  IIOPHCTOCTH no sanexu 

wnu ornenbsoA ee sacrn nposonrtTcn no cpenHuM OUeHKaM ~ T O ~ O  na- 
pafderpa, onpeneneHHwM nna Kaxnoro nepecereuufl npOnyKTHBHOr0 
nnacra c x s a x u ~ o k .  Bonpoc o sb16ope npocrok cpennek unu B3Be- 
U ~ H H O ~  no MOUHOCTH PeWaeTCII HH,LlHBAnYaJtbHO nJ lX  K O H K P ~ T H O ~ ~  
3anexu [84, 1661. O u e u ~ a  cpenuero 3uase~un  nOpHCTOCTH MOXeT 
6b1~b npoBeneHa no crarwcrusecKoMy pacnpeneneuwlo ~ o s @ @ u s u e n ~ a  
nOpHCTOCTu nOpOSl-KO~~eKTOpOB B 3aneXU. An% 3 ~ 0 k  UenU HCCne- 
nyeTcx pacnpenenenne IIOpHCTOCTH nopon-KonneKTopoB, non6npaercn 



c o o r s e ~ c ~ ~ y l o m n i l  ~ e o p e r n s e c ~ u i l  ~ ~ K O H  pacnpenenenun. B KasecTse 
cpen~ef i  BeJlA'4UHbl K O ~ @ @ N U W ~ H T ~  IIOPHCTOCTH B CnyYae HOpManbHO- 
ro unu npyroro CuMMeTpnsuoro 3 a ~ o n a  pacnpeneneHnn npuHnMaeTcn 
cpensna a p ~ @ ~ e ~ w s e c ~ a n  nonysennoro rMnupusecKoro pacnpene- 
neunn unu ~ a ~ e ~ a ~ n s e c ~ o e  o x u n a ~ n e  c o o ~ ~ e ~ c ~ s y l o u e r o  ~ e o p e r n -  .. - 
r e c ~ o r o  pacnpenenerlun. n p u  T ~ K O M  nonxone K O U ~ H K ~  cpennefi ee- .... c.. .\ 
JIH'IUHH K O ~ @ @ U U U ~ H T ~  ~ O P U C T O C T N  nPOnYKTUBHbIX K O ~ J I ~ K T O P O B  
3anexn ne@~w unn rasa H ~ O ~ X O ~ ~ U M O  ysnTbleaTb pnn o c o 6 e ~ ~ o c r e A  
@ O P M H P O B ~ H W R  H C X O ~ H O ~ ~  B H ~ O P K N .  K TaKHM O C O ~ ~ H H O C T ~ ~ M  OTHOCRT- 
cn npencTasurenbuocTb 06pa3uoe no oTHoureHulo K Kepny, nonHnTo- 
M Y  npu IlpOXOnKe CKBaXUHbI, KEPHa n0 OTHOUleHUH) K IlOpOnaM C pas- 
JIH'IHblMFi @ N ~ ~ T P ~ U N O H H O - ~ M K O C T H ~ I M W  CBO~~CTBBMU. npenC!Ta~u~eJlb- 
Hoc~b  nepBoro Tuna nerKo 06ecne9HTb nyTeM PaBHoMepHoro 0 ~ 6 o p a  
0 6 p a 3 ~ 0 ~  Ha aHaJlU3H. 06ec11equTb IlpenCTaBNTeflbHOCTb BTOPOrO TH- 

K ~ P ~ O H ~ T H ~ ~ X  KOJlJleKTOPOB C O C T ~ B J I ~ ~ ~ T  0,12-0,15% OT npOXOnKH. 
n p u   TOM ~ ~ K O H O M ~ ~ H O ~  CHuxeHue BuHoca KepHa HaquuaeT na6nlo- 
naTbCR npU nOpUCTOCT&i 4 ~ 6 % .  

Ha pnc. 26 n o ~ a 3 a ~ o  conocrasnenue c p e n ~ e i  nopucTocTn B U H -  
TepBaJIe non6nerlun C BblHOCOM KePHa. K ~ K  BHAHO U 3  IIPUBeneHHblX 
naHHblX, npw cpenneil n o p n c ~ o c ~ u  6onee 10% 1 0 0 % - ~ o r o  BblHoca 
Kepua He OTMeqaeTcn, w c yBenusenj!eM cpenneil nopwcTocTn npouc- 
xonnT p e 3 ~ 0 e  cnnxenue Bbluoca KepHa. T a ~ o f i  xapaKTep n 3 ~ e ~ e u u n  
sblnoca KepHa nprlseneT K ~ ~ K O H O M ~ P H O M ~  CMeqenulo Bcero pacnpe- 
nenenun B o 6 n a c ~ b  H U ~ K W X  3~aqenuil  ~ O ~ U C T O C T N .  Ha puc. 27 nona- 
3aHH nBe rUCTOrPaMMbl paCnpeA$neHH54 nOpl4CTOCTU KOJneKTOpOB no 
onuoil U 3  sanexefi H ~ @ T A .  npH nOCTpOeHUU I'UCTOrpaMMbI UCnOJIb30- 
BaHbl pe3ynb~a~b1  a ~ a n u 3 0 ~  no cKsaxwnaM, B K O T O P ~ I X  BHHOC Kepna 
cocTaennn 75-85%. nocne  3 ~ 0 r o  qacToTbl B U C X O ~ H O ~ ~  ~ b l 6 0 p ~ e  6blfln 
A3MeHeHbl B COOTBeTCTBUU C K P U B O ~ ~  BblHOCa KePHa (PHC. 26), a sac-  
TocTn nepecsnTaHbl, rlcxonn n3 HOBOTO KonnqecTBa 06pa3qo~.  H a  
pnc. 27 cyUIec~BeH~blfi cnsur pacnpeneneHwn nopncTocru oTHocwTcn 
K 06nac~li  HWSKHX 3naqe~ufi.  C p e n ~ e e  3 ~ a r e ~ u e  nopwcTocTn B pac- 
C M ~ T ~ U B ~ ~ M O ~ ~  3aJleXH YMeHbUlUnOCb OT 10.0 nO 9,1%. T ~ K U M  o6pa- 
 OM, npu pacseTe cpen~efi  BenusuuM nopucTocTn 3anexn nnu OT- 
neJIbHblX ee YsaCTKOB JyqUle nPOH3BOnWTb PaCqeT n0 CpenHUM 3Ha- 

! qeHHflM OTJieflbHbIX IlJlaCTOBblX nepeceqe~~f i ,  YCTaHOBfleHHblX no Kep- 
HOBMM n ~ ~ O @ H ~ U ~ ~ C K U M  naniiblM. P ~ C C ~ W T ~ H H O ~  cpennee s ~ a s e u w e  
cnenyeT KoHTponnposaTb @ ~ K T M ~ ~ C K I I M  H TeopeTusecKwM pacnpenene- 
H H f l M H  K O ~ @ @ ~ ~ U U ~ H T ~  ~OpUCTOCTH IlOpOn-KOJIJIeKTOpOB 3a~leXU, no- 
CrpoeHHuM no p e 3 y n b ~ a ~ a ~  a ~ a n n 3 0 ~  Kepna c yseToM BblHoca Kepna 

. ~ 
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Pnc. 26. 3 a s u c n ~ o c ~ b  swnoca Kepaa Pnc. 27.  Ms~enenne rncrorpamMw 
(L,,IL.) or cpeanek nopncrocrn (ma? pacnpeneneunn nopncrocrn ( m )  B pe- 
tiap6oHarmblx ornoxe~nA npnnnrcsou ~ynbrare HepaeHoMepnoro sblnoca 
EnaanHbl ~ e p ~ a  
Ly - AnUHa BblHeCeHBOro KepHa. L - Y - ~ ~ C T O C T ~  O H ~ Y ~ H ~ H  "OPHCTOCTW: 

I - WETBHHall iHCrOlpaMMB pa@nPeAeJeHUR 
nHrepsana npoaonKw c o r b o p o ~  n e p ~ a  OOPNCTOCTN: 9 - TNCTOTPBHMB. HEKaSeHHaS 

B b 1 6 0 p 0 9 ~ b i ~  BUHOEOM ..pH. 

B KaxnoM KouKpeTnoM cnyqae. kicnonb3osa~ue pacnpeneneanfi ~031p- 
@ u u u e ~ ~ o s  nopucrocTH KonnenTopos u HX napaMeTpoB nnn pacqesa 
cpenvwx 3~arerlufi  no3~onner  ouennTb norpeuHocTu nonyqe~nb~x  3 ~ a -  
serluu. n p u   TOM ecnu nopucTocTb KonneKTopos pacnpeneneua no 
HOPMaJIbHOMy 3aKOIIY, TO norpeunocrn cpenuero BHsucnntoTcn no 
@ o p ~ y n a ~ ,  npuseneunHM B [84]. 

n p u  oueuKe cpenuefi nopucTocTu 3anexefi, npuyposennblx K OT- 
.~omeunRM. B KOTOPHX nonnacToBan ~ o p p e n n u t ~ n  3 a ~ p y n n e ~ a  unn 
npaKTWqeCKH HeB03MOXHa, nOne3HO IlPllMeHRTb ~eO~OSO-CTaTHCTU9e- 
cKne p a ~ p e 3 ~  [a]. r e o n o r o - c ~ a ~ u c ~ n s e c ~ n f i  pa3pe3 0 ~ 0 6 p a x a e ~  u 3 ~ e -  
HeHHe CpeEHHX BeJlMsUH K O ~ @ @ U U U ~ H T O B  nOpMCTOCTU enHHMqHblX WH- 
Tepeanos no paspeay aanexw, Hasman OT caMoro sepxnero ~ e @ ~ e -  
~ ~ ~ O H ~ C H U ~ H H O ~ O  n n a c r a - ~ o n n e ~ ~ o p a .  O Y ~ B U ~ H O ,   TO cpenunn no- 
P H C T O C T ~  nopon 6 y n e ~  onpenensrbcn oTHomeHueM C ~ M M ~ I  Benusun 
nopucTocTu enNHNqHblX nuTepsanoB K nx KonusecTBy. Ecnu M O ~ H O C T ~  
earlHwqnoro uHTepeana 6 y n e ~  pasbra I M, TO cpennnn nopncTocrb pas- 
pe3a onpenenne~cn KaK oTnoueHne C ~ M M H  3rlaqe~ufi nopncTocTn 
MeTpOsblX wHTepeanos K MOUIHOCTU ~ e @ ~ e r a 3 0 ~ a c b 1 u e ~ n o f i  qacTn 38- 

.qexu. Ha pwc. 28 npueenen npnMep onpenenennn cpen~ef i  nopwcTo- 
CTH 0 A ~ 0 f i  li3 3 a n e ~ e f i  H ~ @ T N ,  I I P H Y P O ~ ~ H H O ~ ~  K K ~ P ~ O H ~ T H W M  OTfiO- 
X e H n n ~  T ~ ~ H ~ ~ C K O ~ O  npyca, nona3aub1 cpenHne 3uasenwu nopucTo- 
CT11 no MeTPOBblM UHTePBanaM. C Y M M ~  npOM3Bene~~fi CpeAHNX 3 ~ a s e -  
H l l k  nOPHCTOCTU Ha TOf lUUHY UHTePBaJOB COCTaBnReT 332.0% .M. n p u  
o6uefi Tonmwue HccnenyeMoro r o p n 3 0 ~ ~ a  35 M cpenHfln senusuua 
nopHCTOCTH COCTaBHT 9,5%. 
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Haprrny c s e n ~ s u ~ o f i  o6qeR ~ M K ~ T H  B KonneKropax co cnom~ofi 
C T P ~ K T ~ ~ O ~  nyCTOTHOr0 np0CTpaHCTBa ~eo6xonw~o  BblnellHTb OTAenb- 

, '  ' HO 0 6 5 e ~ H  IIYCTOTHOrO IIPOCTpaHCTBa, nPHXOnflLUHeC5l Ha KaBePHH, 
TpelUHHH, nOpbl. H e 0 6 x o n u ~ o c ~ b  TaKOI'O pa3Aene~~f l  nHKT!v'eTCFI YCnO- 
BHXMH pa3pa60r~u H npoueccaMw BblTecHeHHn H ~ @ T H  eonofi B cnom- 
HHX KonneKTopax. n p u  BHCOKHX TeMnax o~6opa  H ~ @ T H  ~3 3anexeR 
C aKTHBHHMH IIPHKOHTYPHHMH BOnaMH HJlH C IIPHMeHeHHeM 3aBOAHe- 
HHfl  IIPOHCXOnHT UnOpluHeBOe> BHTeCheHHe H ~ @ T H  B0n0fi H3 KaBePH. 
TpeUrHH H nau6onee Kpynnhlx XOPOUO C O O ~ U ~ W ~ H X C ~ ~  nop. B cpense- 
H M ~ J ~ K O ~ O ~ O B O M  IlpOCTpaHCTBe BblTeCHeHUe H ~ $ T H  IlpOHCXOAHT B pe- 
3ynbTaTe KanHnn~pHofi ~ ~ O T H B O T O ~ H O ~  IlpOnHTKH. ~ O C K O J I ~ K Y  no 
C K ~ ~ W T H  ~ T H  nsa npouecca cyluecreenno oTnusamrcH, TO ~eo6xonu- 
MO I T P O H ~ B O B H T ~  pasnenbeblic yseT 3anacos H ~ @ T H  H rasa, npuxons- 
IUHXCS H a  o6.ae~ BTOPH'lHOrO nYCTOTHOl'0 nPOCTPaHCTBa U nOPOBYW 
6no~oeym sacrb. Mcxonfl ~3 nocrasne~~ofi  sanasu, npexne Bcero 
neo6xonu~o YcTatioBHTb ~ e @ ~ e r a 3 0 ~ a c u q e ~ ~ e  ~ ~ O K O B O ~ ~  sacrn no- 
pon. no  3TOMY BOnPOCY B HaCTORUee BPeMR He CYUleCTBYeT eAHHOrO 
MHeHHR [228]. 370 CBn3aH0 C TeM, sT0 B YCnOBUflX OnHOro He@~enpo- 
MtzcnoBoro pb f io~a  orMesamrcn cnyqaw, Korna 6no~osaf l  ( ~ a ~ p w s ~ a n )  
sacrb, x a p a ~ ~ e p ~ 3 y m u a n c n  nopomM TwnoM nycroTHoro npocTpan- 
CrBa,  6bleae~ ~ e @ ~ e -  H B O ! ~ O H ~ C ~ ~ U ~ H H O R .  3anasa ne@reraso~acblqe- 
HHfl ~ J I O K O B O ~ ~  VaCTH MOXeT 6 b l ~ b  yBepeHHO pelueHa H a  OCHOBaHHH 
u 3 y s e ~ ~ f l  HacblueHHocTn KepHa c npHsneveHueM n o p o ~ e ~ p u s e c ~ o k  
XapaKTepUCTHKH IIOpOA. no pe3yJlbTaTaM nOpOMeTpHseCKHX U3Mepe- 
HHR c yqeToM naHHwx HccnenoBanwn nopon non MuKpocKonoM BOS- 
MOXHO pasnene~ue nopon Ha UecKonbKo TunoB, x a p a ~ ~ e p ~ 3 y m q ~ x c n  
Pa3JIHqHblMH COOTHOUleHUFIMW O~%I?MOB nOp CBepxKanHnnnpHoro, Ka- 
nHnnnpHoro u c y 6 ~ a n u n n q ~ o r o  pas~epos.  

Ann IlpUMepa PaCCMOTpHM pe3yJbTaTbl IlOPOMeTpHseCKUX H MH- 
KpOCKOnHseCKHX N C C J I ~ ~ O B ~ H H ~ ~  06pa3uos IIOpOn H3 IlPOiIYKTHBHHX 
o~noxenufi H ~ @ T I I H ~ X  ~ e c ~ o p o x n e ~ u i i  npwnntc~oi i  BnanwuH [191]. 
Ha npueonuMoM H a M u  pac. 29 n o ~ a 3 a ~ a r  Kpusue KanHnnnpHoro 
nasnennfl H nopoMeTpwsecKue xapaKTepwcrHKu Tpex THROB nopon, 
K KOTOPHM npnyposena H ~ @ T R H ~ R  3anexb. MccnenoBa~ufl IIpOBO- 
nHnHCb Ha K y C O s K a X  KepHa O ~ X ~ M O M  2-4 cM3, IIO3TOMy npHBeneH- 
Hble pe3ynbTaTbl XapaKTepH3yloT ~ ~ O K O B ~ W ,  U n H  MaTpH'lHylo WCTb 
n0pOnbl. n p u  HCnblTaHHu Bcex UHTepBaJOB, OTKyna 0~06paHbl o6pas- 
u s ,  nonysenu npoMblluneHHble npuToKu u e @ ~ n ,    TO y ~ a s b l ~ a e r  Ha 
npHyp0'4eHHOc~b 3aneXu KO BCeM TpeM TUnaM nOpOn. O ~ H ~ K O  npH 
B H ~ Y ~ ~ ~ H O M  HccnenosaHHw KepHa ~ e @ ~ e ~ a c b l m e ~ w e  OTMeseHO nulub 
B noponax nepeoro Twna. ~ T H  noponbl npencTasneHbl pasHoMepHono- 
PHCTblMH, KaBePH03HblMH AOJlOMHTaMH, Pa3BHBaWl4UMHCR no BOnOpO- 
cneBHM U ~ B ~ C T H I I K ~ M .  A n a n a s o ~  H ~ M ~ H ~ H H ~  panuycos nop (r , )  3TO- 
ro Twna nopon ~one6ne~crr  OT 40 M K M  no C Y ~ K ~ I I W J I J I ~ ~ P H ~ ~ X .  OTHOCU- 
TenbHoe conepxanue c y 6 ~ a n ~ n n r r p ~ b l x  nop CocTasnrreT B cpenHeM 

I 14%.  noposoe n p o c ~ p a ~ c ~ s o  nopon a~oporo ~ w n a ,  npencrasne~~blx  
nnOTHHMH H3BeCTHflKaMU U nOJlOMHTaMH, XapaKTepH3yeTCR Pe3KHM 
clrHmeHueM nonH KanunnnpHblx nop u P ~ ~ K U M  'ysennsenwe~ cy6ra- 
nnnnflpHHx. Kpyn~ble nopbl BCTpenaWTCH PenKO, H OHU pa306qe~bl. 

I . - 
pnc. 28. reonoro-c~arncrnsec~n~  paspea, oro6pa- ' D 
mawurnA HsHeHeHHe IlOpHCTOCTH ( m )  B Kap6onar- 
H M X  OTnOXeHHRX T ~ P H ~ ~ ~ C K O ~ O  RpYCa 
L - p a c e m x ~ ~ e  OT SPOBIIH .anex. no "mepaan. ocpenue. . 
""Il 

PHC. 29. ~ O ~ O M ~ T ~ H ~ ~ C K H ~  XapaKTepHCTHKH H KPH- 
sble Kawnnnpnoro nasnenmn pasnnsnblx runon 
nopon 
3 a r n ~ p ~ x o ~ a ~ ~ s l e  crardwnw xapanrepasymr oruocwrensrtym 3 
P ~ C ~ P O C ~ ~ H ~ H H O C T ~  eydxsn~nnnpnux nopon. TH" nopon: 
o - n e p ~ u l ;  6 - empo l :  s - rperwll 

He@~e~acHrneHwe 06pa3uoe IlnTHUCTOe. n 0 p 0 ~ 0 e  IIpOCTpaHCTBO 6no- 
KOBOR WCTU nOpOn TpeTberO Tuna npaKTHYeCKH nOJlHOCTbW IIpenCTaB- 
neHo c y 6 ~ a n u n n n p ~ 1 s ~ u  nopami. H e @ ~ e n a c w u e ~ u e  0 6 p a s u o ~  nopon 
~w3yanbso He OTMesaeTcn. O ~ p a c ~ a  PaCTBOpHTenR npu 3KCTparHpO- 
BaHww 06pasuos cna6an. 3 ~ o  nolta3blBae.r. s ~ o  ~ J I O K O B ~ R  sacrb nopon 

1 TPeTberO THna H VaCTHqHO BTOPOrO He MOXeT 6 b l ~ b  H ~ @ T ~ H ~ c ~ ~ L U ~ H -  
HOA, H BCW BenHqHHy eMKOCTH n0p CJenyeT HCKnlO'iUTb ~3 ~ @ @ ~ K T H B -  I HOrO nODOBOt'O o 6 a e ~ a .  



i 
! m ~ / m t  PHC. 30. ~ ~ B H C U M O C T ~  OTHOCUTedlbHOrO 
I ;, 0 06aeMa K ~ B C ~ H  (m.)  OT ~ O ~ H O B  CMKOCTU 

(me)  TpClllnHHblX KaBCpHO-DOpOBblX "0- . pon ~ e c r o p o x n e ~ n A  lIpunnrc~oA sna- 
! aHHH /. 

I' / 
OinomeHWri SesoHa: I - weaconeobte; 2 - no&- 
conesue 

96- i t  

9 4  .I 
K ~ B ~ ~ H O B O ~  U n0JlH0fi eMKOCTRMU 

4 8 12 /fin,,% K ~ P ~ O H ~ T H ~ ~ X  KaBePHOBO-IlOPOBblX 
nopon. Ha pnc. 30 npuBeneHbI 3a- 

BUCUMOCTU O T H O C ~ T ~ J I ~ H O ~ O  06 .be~a  
K a B e p H  OT n0nH0fi eMKOCTA n O P O n  AJlR K ~ P ~ O H ~ T H ~ I X  IlOpOn MeXCO- 

n e m x  ( I )  u nonconeBux (2) o ~ n o x e ~ u f i  HeKoTopbIx riec~opomne- 
H U ~  ~ P U I I R T C K O ~ ~  BnanUHbl. npHBeneUHbIe 3aBUCUMOCTH nOCTaTOYH0 

4eTKUe U TeCHble, KOPPenRUUOHHble OTHOIIIeHUR nJlR HHX COOTBeTCTBeH- 
HO PaBHbl 0,79 U 0,86. ~ T H  3aBUCHMOCTU n03BOJRloT OUeHNBaTb K a -  
BepHOByIO IIOpHCTOCTb KOjlJleKTOpOB mH no UX ~ o J I H o ~ ~  IlOpHCTOCTH 
4. H O ~ ~ C T U M ,  4TO IIOJlHaR C p e n H R R  eMKOCTb KOJlJleKTOPOB HCCJleAye- 

~ o f i  3anexu 4 = 7 , 5 % .  Torna no puc. 30 ( ~ p n s a n  1) HaxonnM, YTO 
AOnR KaBepH B 3~0f i  eMKOCTU COCTaBnReT 0,76, U n U  eMKOCTb KaBepH 
CocTaBnReT 5,7 a6c.Oj0, a nop- 1,8 a6c.Oh. 

M3yse~ue  nOneBOr0 y4aCTHR eMKOCTU TPeIUHH B o6mefi eMKOCTU 
TpeUUHHO-nOpOBbIX KOJlJleKTOpOB ~ ~ B U C H M O C T ~ ~ ~  MeXjly eMKOCTbF0 

TpeUUH U n0JlH0fi nOpl3CTOCTblO YCTaHOBUTb He nO3BOnUnO. ~ O ~ T O M Y  
OUeUKy B T O ~ U ~ H O ~ ~  eMKOCTH B TPeUWHHbIX KOJIJleKTOPaX 06b14~0 np0- 

B O ~ R T  no p e 3 y n b ~ a ~ a ~  HccnenoBanwz eMKocTn nopon r e o @ u 3 u s e c ~ n ~ w  

MeTonaMn u no KepHy. B  TOM cnyqae MOXHO nonyqnTb cpenHne 
BenusnHu non~of i  u ~ ~ o p u s ~ o f i  e ~ ~ o c ~ e f i .  Ann 310ro paccMaTpuBaeT- 
cz pacnpenenenne nonnofi eMKocTu, onpenene~uofi no r e o @ u 3 n s e c ~ u ~  

n a H H m ,  H a n p m e p  HrM. P e ~ y n b ~ a ~ b ~ ,  nonyqeHHbre no HTM, oTpa- 
x a m T  cyMMapHoe BonoponoconepxaHue nopon, sKsrrsaneHTuoe non- 
HOE? eMKocTn, ecnn yqTeHo BonoponoconepxaI(lie, 0 6 y c n o s n e ~ ~ o e  ~ p u -  
c ~ a n n u 3 a q u o ~ ~ o f i  n rurpoc~onwsec~oA npOqH0 csn3au~of i  ~onoii .  
nonysenean nopucTocTb conocrasnrteTcR c non~oi i  nopucTocTblo, 

y c ~ a ~ o s n e ~ n o f i  no KepHy. nonarax ,  qro B MaJIblX o6pasuax KepHa 
U3MePReTCR TOnbKO eMKOCTb nOp, a He eMKOCTb K a B e P H  U O C O ~ ~ H U O  

o ~ ~ p b l r b l x  TpeunH, pacnpeneneHue, nocrpoeunoe no KepHy, 6 y n e ~  
XapaKTepM30BaTb TOnbKO IIOPOBYlo eMKOCTb MBTPUUH. P ~ ~ H O C T ~  MeX- 

ny napaMeTpaMu neyx pacnpenene~ufi x a p a ~ ~ e p u 3 y e ~  BeJIUqUHy BTO- 
pUYH0fi eMKOCTU,  O ~ Y C ~ O B ~ ~ ! H H Y H )  OTKPblTblMU TpeUWHaMU I1 ~ 0 0 6 -  

UlaIOUUMUCR K a B e P H a M H .  
M ~ B ~ C T H ~ I  CnyYaW, KOrna TpeUlHHH,yIO eMKOCTb YnaBanOCb OUeHATb 

TOnbKO no ~ ~ O @ H ~ M ~ ~ C K H M  JlaHHblM ( C M .  B H ~ C T O R U ~ ~ ~  rJaBe § 1) 6e3 

n p R M O r O  UCIlOJlb30BaHHR ~Bene~I i f i  0 IIOPUCTOCTU 06pa3uo~  KepHa, 
O T O ~ P ~ H H H X  B uccnenyeMoM uHTepBane. O ~ H ~ K O  npu TaKoM nonxone 
paccsuTbleaTb Ha ycnemHoe pelueHue sanasu MOXHO naneKo He 

1 ) :  
! i . ~  

Bcerna u He e sne .  Eonee npueMneM npyrofi IIyTb: no KOMnneKCy 

g 3 .  OnPEnEJIEHME PACqETHOm BEJIMqMHbI 
IIOPIICTOCTM IlJIACTOB 6OJlbUIOFI TOJIUlMHbI 

C y r n e c ~ ~ y e ~  HecKonbKo cnoco6o~ onpenenenun p a c s e ~ ~ o f i  Benuqunbl 

IIOpllCTOCTU IlpOnyKTHBHOrO IIJaCTa, B3RTOTO B UenOM. B b l 6 0 ~  Tor0 

II.YII U H O ~ O  cnoc06a ~ ~ B U C U T  npexne Bcero OT o 6 . b e ~ a  u s @ o p ~ a u u n  n 
/lUKTyeTCR H ~ O ~ X O ~ U M O C T ~ H ,  n p H M e H e H U R  TaKOrO MeTOna o 6 p a 6 o ~ ~ u  
@ ~ K T U ~ ~ C K U X  naHHbIX,  ~ o ~ o p b l f i  n03BOJIReT CBeCTU PaCXOXAeHHe DO- 
n y s a e ~ o f i  oueHKu cpennefi nopwcTocTu C U C T U H H ~ ~ M  3 u a ~ e ~ n e ~  ~ T O ~ O  
napaMeTpa K M U H A M Y M Y ,  ~ O C T U X U M O M ~  B n a u ~ o f i  CuTyaquu. XOTR 
c n o c o 6 ~  Y C p e n H e H U R  naHUblX HeOnHOKpaTHO OnUCblBaJlHCb B JUTepa- 
Type (34, 75, 76, 84, 87, 99, 100, 102, 103, 119, 166, 1951, pRn BOnpO- 
COB. ~pe6ylomux cnequ@usec~oro nonxona, erne He nonysun noma- 
TosHoro OcBemenuR. K HHM, HanpuMep, OTHOCUTCR sanava onpenene- 
H H R  pacqeTH0fi BenltYUHbl IlOpUCTOCTU nnfl npOnyKTHBHLSX K ~ P ~ O H ~ T -  
HblX TOJU O4eHb 60nb~10fi (no 500 M )  TonmUHbl. 

Koues~o ,  C p e n H R R  nOpUCTOCTb ~ ~ O J I ~ K T U B H O ~ ~  TOAUH, ~ ~ e l o u l e f i  

6onbmylo T O J l U H H y ,  MOXeT 6blTb PaCC4UTaHa KBK ~ p e p . H e a p ~ @ ~ e ~ k i .  
qecKoe u3 enuHnqHux onpenene~ufi no BceM cKsamwnaM. O n ~ a ~ o  
nep~blfi cnoco6 naeT nennoxue pe3ynbra~bl n u u b  B Tex cnyranx, 
KOrAa 3Ha4eHNR IIOPUCTOCTU OTHOCHTeilbHO Mano MeHRIOTCR K a K  no 
pa3pe3y ~ a x n o f i  0~neJ tb~of i  CKBaXUHbl, TaK U OT CKBBXUHH K CKBB- 
XMUe, T. e. TOnbKO B OnHOPOnHblX JlUTOJlOI'H4eCKU BbInePXaHHblX KOn- 
neKTopax. 

P a c q e ~ ~ a ~  Benuqnna ~ O ~ H C T O C T H  T a m e  MomeT 6 u ~ b  onpeneneua 
B ~ B ~ I I I H B ~ H H ~ M  c p e n ~ e a p u @ ~ e ~ u s e c ~ n x  eennqnli nopuctocTu B OT- 
nenbnblx cKBaXnHax no nnouann 3aneXu. B~opof i  cnoco6 n o w u  He 
oTnusaeTcR OT npenblnyrnero. O n ~ a ~ o  pacqewoe s ~ a s e ~ w e  nony- 
qaeTcR 6onee TOYHUM, TaK K a K  c p e n n e a p n @ ~ e ~ n q e c ~ u e  no oTnenb- 

HblM CKBaXNHaM B3BeUINBalOTCR UO IlJlOUlanU. 0 6 a  yKa3aHHblX CnOCO- 
6a naloT 6onee TO4Hble Pe3YJlbTaTbl. eCnA KOAUYeCTBa ManblX U 60nb- 

l U U X  3HaYe~~f i  IlOpUCTOCTU no OTnenbHbIM CKBaXUHaM 6 n u 3 ~ u  npyr 
K npyry. n p e u ~ y r u e c ~ ~ o  BToporo cnoco6a nepen nepeblM 3 a ~ n l o s a e ~ -  

CR ewe B TOM, 4TO npu nOCTpOeHUA KapT MOrYT 6 ~ ~ b  Y4TeHbl 3Ha4e- 
HNR IIOPUCTOCTU 3a KOHTYPOM H ~ @ T ~ H O C H O C T U ,  4TO n03BOjTReT PeKO- 
MeHnOBaTb B T O P O ~  cnoc06 & J R  I IPnMeHeHUR I I P U  OnePaTWBHOM no&- 
cqeTe sanacos H ~ @ T U  Ha n e p m x  cTanunx passenoseblx pa6o.r. Korna 
@ ~ K T U ~ ~ C K U X  naHHblX 0 IIOpPlCTOCTu U O p O n  eule Mano. E C T ~ C T B ~ H H O ,  
npI4 3TOM 3anaCbJ H ~ @ T U  nOnXHbl 6blTb OTHeCeHbl K H U ~ K O ~ ~  KaTeTOpUW. 

B KasecTse npuMepa peuenufl Bonpoca o ~bl6ope  MeTona pacseTa 
cpen~efi  nopucTocTu MOXHO paccMoTpeTb naHHble no a n ~ c ~ o f i  sanexu 
MecTopoxneHu~ M a n r o B e ~ - B o s ~ e c e ~ ~ a ,  x a p a ~ ~ e p u 3 y l o q e f i c ~  He- 
~ o J ~ I I I u M  KOnUVeCTBOM pe3ynbTaTOB OnpeneneHUR IlOpUCTOCTU no 
CKBaXWHaM. 

3 a n e x b  H ~ @ T U  npuypoqeaa K y3~0f i  cKnanKe C ~ ~ I I I H ~ O T H O T O  npo- 



, 
crnpaena. O ~ n o x e ~ n n  n p e n c T a s n e H H  s e p e n y m u r n M n c n  r n H H B C T H M H  
M ~ J I K O ~ ~ P H H C T H M H  n e c s a H H K a M H  u a n e e p o n n r a h l n .  B c ~ p e s a l o ~ c f l  npo- 
cnon n e c s a H w c r H x  r n n H  n n n  6onbureR sacru nopon x a p a K T e p e H  K a p -  
~ O H ~ T H H ~  I ~ ~ M ~ H T .  Bcero B paspese a n T c K u x  o ~ n o x e ~ u i r  B H n e n n e T c n  
I IRTb  n e c s a n o - a n e ~ p o n n ~ o ~ b ( ~  ~ O P H ~ O H T O B  (11, 111. IV, VI H Vz), 
p a 3 n e n e ~ ~ ~ x  M e m n y  co6oR a n e s p o n H T a M n  n n e c s a n u c T b l M H  m U H a M H .  
T p f l  r O p H 3 O H T a  (11, 111 H IV) R B n R m T c f l  I IpOnyKTnBHblMH.  

0 6 p a 6 0 ~ ~ a  p e 3 y J I b T a T O B  HccJIenOBaHHfl  C K B a X H H  ( U H ~ H K ~ T O ~ H H ~  
x p H B H e  n K p H B H e  BOCCTaHOBneHHfl  n n a c T o B o r o  nasnennn) n o K a s a n a .  
y T 0  I l P O H H u a e M O C T b  K O n n e K T O p O B  COCTaBnf l eT  20-30 MD, B TO B p e M f l  
K a K  no B B H H H M  a ~ a n n 3 0 ~  K e p H o B  ona H e  n p e B M m a e T  necnmx noneir 
MA. C O ~ O C T ~ B J I ~ H H ~  p e 3 y J l b T a T O B  a H a n H 3 0 B  K e p H O B  C n a H H H M H  o6pa- 
~ O T K W  U H n U K a T O p H H X  KPUBblX H K P U B H X  BOCCTaHOBneHWfl I InaCTOBHX 
aasneiiwii nano o c i i o e a H H e  cnenarb B H B O ~ .   TO K o n n e K T o p b l  B 

anTCKHX OTJIOXeHNflX C J l e n y e T  OTHeCTW K T U n Y  n O p O B 0 - T p e U H H H H X .  
@ n J l b ~ p a & n f l  X H n K o c T n  B HHX OCYUIeCTBnfleTCR r J l a B H b l M  o6pa30~  n O  
T p e l l l H H a M .  E M K O C T ~  0 6 y c n o ~ n e ~ a  r p a H y J l f l p H H M U  n O p a M H  H B M e H b -  
IIIefi CTeIIeHH T p e I U H H a M H  ~ O P U C T O C T ~  ll0 ~ B H H H ~  a H a J l H 3 0 B  KePHOB 

06bl9~0 COCTaBnReT 6- 11 96. 
B C A ~ ~ C T B H ~  B e c a M a  n u 3 K o r o  n p o u e H T a  n p o x o n K u  K o n o H K o s H M  no- 

AOTOM (2,03%) pa3pe3 nO¶TH H e  OCBeIUeH K e P H O B H M  M a T e P H a n O M .  
~ ~ e l o U I l i e c R  o6pasubl M a J l O n p e n C T a B n T e n b H H  H H e  M O r y T  6 H ~ b  no- 
J l O X e H H  B OCHOBY O I l p e n e J I e H H R  P ~ C ~ ~ T H O ~  B e n H s H H H  IlOpHCTOCTH W f l  
n O n C s e T a  3 a n a C O B  H ~ @ T H  H M3a. ~ O ~ T O M Y  nOPUCTOCTb ~ @ @ ~ K T W B H ~ ~ X  

I n p O C n O e B  O U e H H B a n a C b  no ~ ~ O M ~ ~ C ~ O B O - ~ ~ O @ U ~ H ~ ~ C K H M  n a H H H M .  

Onvenene~ne p a c s e ~ ~ o i !  senusnubl n o p H c T o c T u  n p o B e n e H o  H e c K o n b -  

..r.. - - . r - .  ~- ~~. . . 
H e B 3 B e U l e H H a R  IIO T O n U N H e  C n O e B  B W U s H H a  nOpHCTOCTH n n f l  K a X A O -  
r0 TOPU3OHTa U no I I O n y s e H H b l M  n a H H b l M  CTpOHnHCb K a P T H  IIOPUCTO- 
CTH ( B  U S O ~ U H U I I X ) .  P a c q e ~ ~ a n  B e n u s u H a  onpenennnacb K a K  cpenee- 
~ 3 ~ e m e ~ ~ a n  no nnoqane. O n n c a H H b I R  cnoco6 npusen K n o n y s e H n l o  
~ ~ H N X ~ H H O ~ ~  BeJIHqHHH IIOPUCTOCTH, T a K  KBK npn nOCTpOeHHH K a p T  
Y q H T t J B a n H C b  3 a K O U T Y p H b I e  C K B a X H H H ,  B KOTOPblX nOPHCTOCTb 3 H a ' I H -  
T e n b H O  H H X e  no C p a B H e H n H ,  CO CBOnOBblMli  H I IpHCBOnOBHMn C K B a X U -  
HBMW. Ecnu Xe H e  n C n O n b 3 O B a T b  Z a H H b l e  RO 3 a K O H T Y P H H M  CKBBXH-  
n a M ,  TO B c n e n c T B w e  M a n o r o  o6aena n M e l o q n x c f l  M a T e p u a n o B  n O C T p 0 -  
WTb K a P T Y  nOpUCTOCTU 8006qe H e  I I p e n C T a B n f l e T C f l  B 0 3 M O X H b l M .  

~ O M U M O  3 T O r 0 ,  n p H  I lOCTpOeHHn K a p T  IIOpHCTOCTn mar u30nn~nfi  
n o n x t e H  H e  ' M e n e e  s e M  B TDH pa3a I I p e B H m a T b  n O r p e l u H o c T b  onpene- - . . 
J leHUR nOpHCTOCTH, n p ~ ~ e ~ f l ~ ~ l a f l ~ f l  M ~ T O E U K ~  0 6 e c I I e q H ~ a e ~  OUeHKY 
nOPHCTOCTU C OTHOCWTeJIbHblMH I lOrPel l IHOCTflMd 17-20% H n H  a6co- 
JIloTHHMW ?2%,  C J l e n ~ B a t W b I i ~ ,  n p H  nOCTpOeHHH K a p T  IIOpUCTOCTH 
mar I i30nt iHPif i  n o n m e H  6 b l ~ b  n o p n n K a  6-8%. s T o  B B H ~ Y  ~ e 3 n a s n -  
T e n b H O r O  H3MeHeHUR nOPHCTOCTW I lpaKTHqeCKN H e B 0 3 M O X H O  O C Y U e -  
CTBHTb. 

BTOPHM CIIOCO~OM p a c r e T n a n  senusma n o p n c T o c T n  onpenennnacb 
nnn K a H t n o r o  n p o a y K T w s t c o r o  r o p H 3 o H T a  K a K  c p e n ~ e a p u @ ~ e ~ ~ s e c ~ a n  
H 3  C p e n H e B 3 B e U I e H H H X  no TOJlW,NHe I IpOCnOeB 3 H a q e H n f i  IIOPUCTOCTH 

B r t a x n o i l  c K B a x n H e .  Pacse~u ppoeenenu n o n H o M  b y s s e  nnsi eny- 
T P E I K O H T ~ P H H X  H ~ ~ K O H T Y P H ~ ~ X  CKBBXHH,  a B A p y r O M  C n y q a e  T O n b K O  
&nf l  BHYTPHKOHTYPHHX CKBBXUH. O K ~ ~ ~ J I O C ~ ,  910 IIOPHCTOCTb H ~ @ T I I -  
~ o i t  sacm nnn K a m n o r o  n p o n y K r u e H o r o  r o p n 3 o ~ ~ a  nonysunacb mure, 
VeM IIOpHCTOCTb H ~ @ T R H O ~ ~  H B O ~ R H O ~ ~  qac~efi, B3RTblX COBMeCTHO. 
Sonee n e ~ a n b ~ ~ k  a H a n w s  n o r t a g a n ,  UTO H B n a H n o M  cnoco6e c p e n H e e  

3 ~ a s e ~ ~ e  n o p n c T o c T n  ~ ~ H H X ~ ~ T C I I ,  n o c K o n b K y  OH H e  y s H T m a e T  H e -  
paBHOUeHHOCTb C K B a X H H  IIO ~ @ @ ~ K T H B H ! ~ M  H @ T ~ H ~ C ~ ( U ~ H H ~ I M  T O J -  

U H H a M  POPWJOHTOB. B AaHHOM C n y q a e  T a ~ 0 f i  Y s e T  H ~ O ~ X O ~ H M ,  no- 
CKOnbKY H a 6 n l o n a e ~ c f l  f lBHafl  TeHAeHUHfl  K YBeJ IHseHHH,  nOpUCTOCTH 
npn B O S p a C T a H A U  ~ @ @ ~ K T U B H O ~  H ~ @ T ~ H ~ c H L L ( ~ H H o ~ ~  TOJIUIHHbl (CM.  
rnasy 111, § 1) .  

~ O ~ T O M Y  6bm n p n M e H e H  ~ p e ~ n f i  cnoc06 p a c s e T a  cpemwx snase- 
H U ~  IIOPHCTOCTH, I I ~ ~ ~ ~ ~ c M ~ T ~ H B ~ K ) u I H ~  Y C p e n H e H H e  n a H H H X  0 n O p K -  
CTOCTH, OTHOCJlUHXCfl K O T n e n b H N M  H ~ @ T J ~ H H M  CKBBXHHBM, CO B3Be-  
lUHBaHUeM no ~ @ @ ~ K T W B H H M  T O n W W H a M  H C ? @ T ~ H ~ C ~ ~ U ~ H H ~ ~ X  I InaCTOB 
B C x B a x n H a x ,  KOTOPHR n nan pesynb~a~b l ,  o u e H w s a e M b l e  K a K  ~ a n 6 0 -  
f l e e  6nn3~we K UCTliHe, no TOR n p H s H H e ,  q T 0  BCfl I l p O U e n y p a  B K ~ K O ~ ~ - T O  
C T e n e H H  npn6nusnnacb K nan6onee TOsHOMY C T ~ O P ~ T H ~ ~ C K O ~ ~  TOsKN 
3 p e H H f l  M e T o n y  P a C q e T a  C p e n H H X  CO B 3 B e U H B a H I i e M  no o 6 a e ~ a ~  H e -  
@ ~ e H a ~ b l U e H ~ b l ~  I IOpOn.  

Hnn p e a n H 3 a U U H  P a C s e T a  cpen~efi IIOPHCTOCTU CO B 3 B e l u H B a H H e M  
no o6aeny ~ e l p ~ e ~ a c H l q e n n H x  nopon B non~oii  M e p e  ~ e o 6 x o n w ~ o  
CTpOHTb n B e  K a P T M  H J O ~ H H H R  - IIOPUCTOCTH U ~ @ @ ~ K T H B H o R  H e @ ~ e H a -  
~ b l U l e H H 0 f i  TOnlUUHbl  I lPOnYKTHBHOrO IIJIaCTa.  Hanusne 3THX K a P T  no- 
3 B O n f l e T  P a C C s H T a T b  C p e A H l o l o  IIOpHCTOCTb CO B3BeUlUBaHHeM OnHO- 

B p e M e H H O  IIO n n 0 I U a n H  &i TOJ lUHHe,  T. e. IIO o 6 a e ~ y .  H ~ C K O J I ~ K O  3 H a -  
'4UTenbHblM M O X e T  6 b l ~ b  S @ @ ~ K T  OT n e p e X O n a  K P a C s e T y  cpen~efi 
nOPHCTOCTH CO B3Be lUHBaHUeM no o 6 a e ~ y ,  I I p O n e M O H C T p H p y e M  H a  MO- 
nenn ~ e @ T e H a c u u e H z i o r o  n n a c T a  ( n n a ~  B H ~ O J I H H H R X ) .  ~ 3 0 6 p a x e ~ ~ o A  
H a  pnc. 31. 

nnn  n p o C T O T H  ~ b l 6 p a ~ a  T a K a n  M o n e n b ,  H a  KOTOPOA H ~ O J I H H H U  3@- 
@ e r t ~ n e n o f i  H ~ @ T ~ H ~ c ~ ~ I U ~ H H O ~ ~  TOJIUUHbl ,  I IPOBeAeHHble  C I l laTOM 2 M, 
u U~OJIHHHU n o p n c T o c T H ,  nposeneesue c m a r o M  240, coenneqamrcn. 
P ~ C C ~ U T ~ B  no 3 ~ 0 2  MOAeiTH CpeAHtOH) nOPHCTOCTb K a K  nPOCTOe C p e n H e -  
a p ~ @ ~ e ~ u s e c ~ o e  ~3 3 ~ a s e ~ ~ R  B O T n e n m b l x  C K B a x n u a x ,  n o n y s u M  
C p e n l i l o l o  IIOPHCTOCTb mep(')= 7%. 

npoeenn y c p e n H e H n e  co B ~ B ~ U I H B ~ H H ~ M  no nnoqann, B cwny pa- 
BeHCTBa n n o ~ l a ~ e k ,  npHXO,&flulUXCfl H a  ~ a ~ n b l f i  H 3  I l p O M e X y T K O B  

Be IIOpHCTOCTbW H S @ $ ~ K T H B H O ~ ~  He@ 
T e H a c u a e ~ n o R  T o n u n ~ o R  ( n n a ~  s 
H ~ M U H H R X )  

' - cnsasuna H m C x c x w s a ~ w w e  a "en' I 3 5 7 9 11 /J ;, 
S H a q e ~ n .  napaYeTpoB: .ECn.rMb-ron911,,w ~ ~ ~ ~ p o 6 ~ o 1 ~ o n ~ n ~ i n o p ~ ~ m o ~ m ~  nnocmo, % 
1'). waue"arMb-nop.oocrx 1%);  2- H ~ D -  
- l H H H I  nOPHCIon8 Y 1M19MM. nanc~a:  s-  
rPaWWw HccaepyeMoro Y I ~ C I K ~  

mf a 2  -3 - -- . . 

In 



B PaCCMOTPeHHOM n P U M e P e  M a K C H M a f l b H O e  3 H a Y e H U e  IIOPllCTOCTU 

n p e s b l l u a e T  M u H e M a n b H o e  B 13 pas, a T O J ~ U U H  n n a c ~ a - T O ~ ~ K O  B 
2,5 pa3a. Ecnu x e  H T o n q e f i a  n n a c T a  y e e n a Y u T c a  B 13 pa3 no cpas- 
HeHUIO C H a U M e H b U l H M  3 H a q e H U e M ,  TO OTHOCUTef lbHaR B e f l U q H H a  pa3- 
A U q H X  CpeAHHX ~ O ~ U C T O C T ~ ~  COCTaBUT 23,7%. P e 3 y n b T a ~ L d  P a C q e T O B  

nna npyrnx nuanasosos ~ o n e d a ~ u ~  n o p n c r o c T u  n T O ~ U U H ~ I  nnaera 
caenewbr B ~ a 6 n .  18. 

Ha OCHOBaHAli  nOf ly ' 4eHHbIX n a H H b l X  COCTaBfleHbl  r p a @ H ~ k i  ( ~ u c .  32), 
n 0 3 ~ 0 n a ~ ) q n e  nna ~0nenef i  T u n a  n p n s e n e H H w x  H a  puc. 31 onpene- 
n M T b  BeJ IUqRHY O T H O C H T e f l b H O ~ O  P a C X O X n e H U R  M e X n y  O U e H K a M U  C p e n -  
H e k  IIOPHCTOCTU, I lOJIy ' IeHHbIMU I I p U  B3BeLLlHBaHHRX no n f l O U a n n  H 
o d % e ~ y .  Ha OCH adcuucc O T f l O X e U O  OTHOl l r eHUe  M a ~ c H ~ a f l b ~ o f i  T o n -  

q n ~ b r  n n a c T a  K ~ u ~ n ~ a n b n o i i  (onpenenae~cn no K a p T e  u s o n a x u ~ ) ,  
H a  OCU O p n U H a T  y K a 3 a H a  OTHOCUTef lbHaR omubea. K p u B b l e  f lOCTpOeHbI  
n f l 8  p a 3 J I U q H b l X  O T H O W ~ H U ~  M ~ K C U M ~ ~ ~ ~ H O ~  Pi M W H U M ~ ~ ~ H O ~  Bef lUqUH 
~ O p l l C T O C T H  ( ~ C T ~ H ~ B ~ U B ~ ~ T C ~  no K a p T a M  I~O~UCTOCTH) .  

Ta6~uqo 18 
OTHOCHTEflbHblE PA3f lRqH4  MEXAY OnPEnEJlEHURMM nOPkiCTOCTU 

W B3BEWMBAHMRMM "0 OB%E&Y (rn;;)) M IIflOlllAAU ( rn! ; ' )  - 
B e n m n ~ a  OT- Benwvlwa OrHoueHHn MaKeHManbnon mnussu r M l ~ ~ u a n b H o n  
M)WeHHR MaK- 

ElManb~oR no- - 
pH-m K 
M ~ H w a n b w R  1 . 2  1 1.4  l 1  1 1 . 1  1 2 . 0  1 2 - 2  

npouecc p a c s e T a  c p e n ~ e k  n o p u c T o c T u  co B 3 s e l u n e a n u e M  no nno- 
4 a . 4 U ,  e C n H  P a C ' I e T  Bb lnOf lHneTCX BPYqHYlO,  n O C T a T O q H 0  TPYAOeMOK. 

Onnaso p a c s e T  co ~ 3 ~ e r u u ~ a ~ u e ~  no o 6 % e ~ y  M w o r o  cnoxnee w T p e -  
6 y e ~  3 H a q U T e n b H O  66nbrunx 3 a T p a T  T p y n a .  ~ T U  3 a T p a T H  MOlKHO Y M e H b -  
m n ~ b  3a c q e T  H C ~ O J I ~ ~ O B ~ H W ~  r p a @ u ~ a ,  n p u B e n e H H o r o  wa pnc. 32. 
3 ~ a n  nnn n a I i H o k  nnoxqanu n w a n a s o e k ~  u 3 ~ e ~ e ~ u a  ~ o n q n u w  n p O n y K -  
T n s x o r o  n n a c T a  w cpenwek n o p u c T o c T u  B c K s a x u H a x ,  MOXHO ~bl'lwc- 
n u ~ b  naa K a x n o r o  w 3  BTNX n a p a M e T p o B  B e f l U q U H b l  o ~ ~ o m e ~ u f i  ux 
MaKCUMaf lbHb lX  3 ~ a q e H I i 8  K MUHHMaJlbHblM,  no KOTOPblM H a  r p a @ I i K e  

PHC. 32. ~ ~ B H C U M O C T ~  OTHOCHTeJlbHOrO pa3nU¶HU MeXXY CPenHUMH 3HaPeHHXMH no- 
pncrocrn (Am), onpenenenHumn co n3nelunsaHneM no nnomann n 0 6 b e ~ y .  OT OT- 
Holuennn MaxcnManbnoi ronmnnta nnacra (h,.,) K ~nHnManbHOa (hmln) n ero  
nopecTocrs 
Ux@p xpasvx: ~li - orwoolexue varenvananol nopmemcru u MHHnManbHoA 



pUC.  32 H e T p y n H O  H a f i ~ P i  B e f l U q U H y  OTHOCUTenbHOrO p a 3 n I i 9 U f f  CPe i IHUX K o r n a  n p o n y K T u s H u e  o T n o x e H n r r  BCKPUT~I  H a  BCIO M O U H O C T ~  w NMe-  
nopac~oc~eir ,  o n p e n e n e ~ ~ ~ x  ~ s ~ e m t i ~ a ~ n n ~ u  no o 6 a e ~ y  u nnowanw. IOTCR onpenene~urr B T O ~ U ~ H O B  ~ ~ C T O T H O C T U  no B c e M y  paspesy, pat- 
Onpenenus cpenamm ~ O ~ H C T O C T ~  M ~ T O ~ O M  B ~ B ~ I U U B ~ H H I I  n0 n n 0 q a n ~  q e T H Y D  BenHqAHJ' MOWHO n O n Y q U T b  OAHUM a3 B b l U l e O n ~ c a ~ ~ b l x  cno- 
u nonbsyacb ~ a i r n e ~ ~ o i r  no r p a @ u l c y  B e n u s a H o m  o T H o c U T e n b H O r 0  pas- ~0608 .  K C O X a n e H n I O ,  C T e n e H b  BCKPblTUR BepXHeMef lOBblX O T ~ O X ~ H N ~ ~  
nesnn cpennnx nopec~oc~eit ,  OT cpen~eii  n o p u c T o c T H ,  ssseluen~oir no p a 3 n u q ~ a u .  n p u  ocpenaenuu B b l c o K u e  3 H a Y e H H R  B T O P H ~ H O B  IIYCTOTHO- 
n f l O U a f i U ,  H e T p y f i H O  nepek~w K O K e H K e  c p e n ~ e h  nOpHCTOCTH, B 3 B e W e H -  CTU c B e p x H u x  s ac~e i r  paspesa nenbsn n e p e H o c u T b  H a  H n x n a e  s a c T u ,  
HOB no o 6 a e ~ y .  nepexon o c y q e c T s n R e T c r r  n y T e M  N ~ M ~ H ~ H U R  ROPWCTO- TBK K a K  3 T 0  I IPHBOANT K 3aBblLLleHUIO P ~ C Y ~ T H O ~  BeJ IUqHHbl .  np0~380-  
CTU, onpenenenaofi s a s e l u u s a ~ u e ~  no nnouanu c o m u 6 ~ o B ,  sasncn- m T b  n O C T P o e H u e  K a P T  B T O P H ~ H O ~ ~  n y c T o T H o c T n  nnrr B c e i r  T O n q u  npo- 
IqeC OT TOTO, K a K  COOTHOCRTCR M e X 1 Y  ~06010 K a P T b l  IlOPBCTOCTU U l Y K T H B H H X  O T ~ O X ~ H U ~  C M ~ T O A U Y ~ C K O B  T O s K R  3 p e H U R  T a K X e  6 y n e ~  
~ o n q u n b l  n n a c ~ a .  n o n p a s ~ a  n p a 6 a ~ n r r e ~ c u  B TOM c n y q a e ,  ~ o r n a  n p H  n e n p a s w n b ~ ~ ~ .  
C O B M e U e H H U  K a p T  IIOPHCTOCTU U U 3 0 I l a X H T  YUaCTKH C H ~ ~ ~ ~ O J I ~ U I E I M U  B C B R ~ H  c BTUM npennoxeno o n p e n e n n T b  B T O P N ~ H Y ~  ~ ~ C T O T H O C T ~  
B e n U q U H a M k l  IIOpUCTOCTH B 6 0 n b L L l l l ~ c ~ B e  C f l y ' l a e B  C O B n a n a l o T  C y y a C T -  8 3 B e U W B a H U e M  ee no 0 6 % e M a ~ ,  3 a K n H ) q e H H b l M  M e X n y  HeKOTOpblMU r0- 
K a M N  r i 0 B b l U l e ~ n b l ~  T O J I ~ U H  n n a c T a  H a  . K a p T e  tisonaxu~. n o n p a a ~ a  P H 3 0 H T a n b H U M H  nJIOCKOCTAMB. npII 3TOM OAHUM A 3  r J l a B H U X  M e T O n U -  
B U ~ H T ~ ~ T C R ,  . -~ e c n l t  npu  C O B M ~ ~ ~ H U R  o6eux K ~ P T  Y¶BCTKA n o ~ b l - ~ e ~ . i ! b l ~ _  YeCKnX B O n p o c o ~  R B f l R e T c x  O n p e n e n e H u e  p a c c T o m a R  M e x A y  cenynjn- 
B e n U Y U H  IIOPHCTOCTH C O B I I a I I a l o T  B 6 0 J l b I l I t i ~ ~ ~ B e  C J l Y q a e B  C y 9 a C T K a M H  MA IIJIOCKOCTRMU. B 3aBUCUMOCTIi  OT 8 b l C O ~ b l  3 a f l e X U  H ~ @ T u  PaCCTOX- 

H u e  M e X n y  HHMU M O X e T  6 b l ~ b  P a B H b l M  2 5 ,  50, 100 M. H a n p n ~ e p ,  n p H  
BblCOTe Manro6e~-Bo3nece~c~oi i  s a n e X H  H ~ @ T U  600 M no BCeM CKBa-  

IKUHaM n p o B e n e H o  O n p e n e n e H u e  c p e n ~ e s 3 ~ e m e ~ ~ ~ x  snasenuir BTO- 
P M ~ H O B  n y c T o T H o c T u  sepe3 50 u 100 M. 3 a ~ e ~  n o c T p o e H H  r p a @ u ~ u  
JaBUCWMOCTH B T O P B Y H O ~  nYCTOTHOCTU OT ~ f l y 6 1 1 ~ b l  3 a J I e r a ~ n ~  nopon 
(pac. 33). 0 6 p a 6 o ~ ~ a  n o n y s e a n M x  naaaux na s w u c a a ~ e n b n o i r  M a -  

m U H e  U M U H C K - ~ ~ P  noeasana, YTO ~ a u 6 o n e e  ~ h l c o ~ u i t  no a 6 c o n l o ~ ~ o k  
B e f l U ¶ U H e  K O ~ @ @ U U U ~ H T  K O p p e f l R U U B  (r=-0,8) O T M e q a e T C f l  n p U  

0;986 - 1,104 ocpenne~nn  sepes 100 M. Ann onpenenennrr p a c s e ~ ~ o i i  senusunu 
nOPHCTOCTU B UeJIOM no 3 a n e X H  n O C T p O e H t J  ' K a p T H  H 3 M e H e H U R  ee 
M e x n y  c o c e n ~ u ~ n  n n o c K o c T n M e .  Anrr  TOR uenu onpenennnncb no 

O ~ p & l ~ a ~ e n b ~ b l h  3 H a K  y K a 3 b l B a e T  H a  TO, YTO Y q a C T K U  C IIOBblLUeH- T O J I U U H ~  ~ P O C J I O ~ B  C ~ ~ ~ H ~ B ~ B ~ I I I ~ H H M ~  ~ H ~ ~ ~ H H I I  BTOPUYHOR IIYCTOT- 
HblMU 3 H a q e H H R M U  B T O ~ U Y H O ~  IIYCTOTHOCTU C O B n a n a W T  C y q a C T K a M R  HOCTU B K ~ ~ X A O ~  C K B a X U R e  OT KPOBJIH I lPOnYKTHBHblX O T J O X ~ H M ~  no 
OTHOCUTeflbHO HUJKOB ~ @ @ C K T R B H O C T A  T O f l U U H b l .  O T H O U ~ ~ H H ~  MBKCU- 6nuxaBrueii ce~yuleir nnOCKOCTH, 3 a T e M  M e x n y  COCe.4HHMU IIJIOCKO- 
~anbno i r  B @ @ ~ K T U B H O ~ ~  T O n q U H b l  K M U H U M ~ A ~ H O ~  C O C T ~ B ~ R ~ T  68 .  CTRMH U, H a K o H e U .  OT n o c n e n r i e k  no BHK. 
K o ~ @ @ H ~ u ~ H T  B T O P U ~ H O ~ ~  IlYCTOTHOCTU U3MeHl l eTCR no n n O u l a n K  B 
2,5 pasa. n o  r p a @ n ~ y  (CM. puc. 32) o r H o c w T e n b H o e  pasnnsae c o c T a s -  
J rReT 10,50/~. K ~ K  sunno, a p u @ ~ e ~ e s e c K o e  u rpa@uqec~oe onpenene- 
HUR OTHOCHTenbHOrO p a 3 J l U q U R  E a D T  O q e H b  6 f l ~ 3 K H e  pe3ynbTaTb1 .  
npennarae~blfi  r p a @ n K  (CM. pnc. 32) 3 H a s t i T e n b H O  YCKOpReT onpene- 
n e H H e  cpef i~ee3~emen~oi i  no o 6 a e ~ y  pacse~uofi n o p u c T o c T n .  

T ~ K ~ M  0 6 p a s 0 ~ ,  B cnysae 3Ha ' lHTef lbUOrO R 3 M e H e H H R  no ~ m u a n n  
3 @ @ e ~ ~ ~ ~ ~ ~ k  T O ~ U U H ~ I  ki nOpUCTOCTH P a C q e T H Y I O  nOPUCTOCTb ~ e 0 6 ~ 0 -  
AHMO O n p e n e n n T b  K a K  cpen~ess se rue~~ym no o 6 u e ~ y .  ~ P U  ~ e 6 o n b -  
moM H 3 M e H e H U U  ~ @ @ ~ K T U B H O ~ ~  TOJIUUHLI no nnowann c ~ e n ~ e ~ 3 ~ e m e ~ -  
H a R  no nnoqanu p a c q e T H a R  n o p U C T O C T b  H e 3 H a q U T e n b H O  OTnWqaeTCf i  

O T  TBKOBO% no o 6 a e ~ y .  
0c060 C n e n y e T  OCTaHOBUTbCR H a  n O n y q e H t i U  p a c s e T H o B  BenHqnHbl  

nop&qcTocTu  B H M e I O U U X  6 0 f l b U l y I O  (no 500 M) T o n U n H Y  K ~ P ~ ~ ~ ~ T ~ ~ ~  
~ O n n e K T o p a x  T p e I U H H H O r O  T u n a .  Han6onee n o n H 0  B CCCP OHN *3Y- 

H a  M e c ~ o p o x n e n u f l x  9MACCP. H e @ T b  3Aecb n P n Y P O " e H a  KO 
B T o p a q H U M  n y C T O T a M .  ,&$l BCeX T e K T O H H q e C K n X  CTPYKTYP YCTaHoBne- Pnc. 33. M s m e ~ e ~ n e  sropU.tsoii nycrOrHOcrH (m.,) no my6nse oaneraHnn ( H )  
HO, K ~ K  npasnno, s a ~ o ~ o ~ e p ~ o e  y M e H b m e n u e  BToPuqHoU nYCTOTHOCTU B e p x ~ ~ e ~ e n o ~ ~ ~  o ~ n o x e s n 8  Manro6e~-Bo3~ece~cnoro  ~ecropoxnensn  
OT cBO,qa K KpHJIbRM C T p y K T y p  E BHU3 no pa3pe3Y. cnyqae, n a ~ ~ b l e  nonyuemu y c p e x s e e w r  no Harepsanar: n-~0-~emosur:  6- ~ o o - u e r p o e ~ u  



Cpen~eeasemen~oe no ob 'be~y s u a r e ~ u e  B T O P U ~ H O ~ ~  n y c T o T n o c T t i  

O ~ P ~ A ~ J X ~ T C R  no @ o p ~ y f l e  
3HA'iEHMX BTOPUqHOR IIYCTOTHOCTU (%) no 3flEMEHTAM CTPYKTYP 

Manmbe~-Bo~neeen~a Kspa6yna~-Asanyam 3 a ~ a " ~ y n  

3ne~exr  erpynryp 
Un~epsan  Cpen~nn  U ~ r e p a a n  Cpennan U ~ l e p e a n  
3 ~ a ' l e ~ ~ A  BMHPHHB 3 8 a 9 e ~ ~ R  ~ e n s ~ m a  3 ~ a 9 - 8  

me Vi - o 6 a e ~  nopon ~ e x a y  c o c e n ~ u ~ u  n n o c ~ o c ~ n ~ u ;  mi - cpen- OBI-4.5 0,67 0,l-5.7 0,136 0,1-3,z 
H ~ B ~ B ~ I U ~ H H O ~  no nnouanw 3uase~we BTOPU'IHOB n y c T o T H o c T n  M e x n y  

0.1-4,8 1.19 0.1-9,0 l ,44 0,2-3.5 
0.1-4,5 0,88 0, l-7,s  0,78 0 , l - l ,5  

COCeAHHMH IIJlOCKOCTXMN. 

O n H c a H ~ b I f i  cnoc06 n o 3 B o n U n  C y u e c T B e H H o  Y T O s H H T b  P a C s e T H y H )  npcdonme~ue ma&. 19 
senuruny B T O P H ~ H O ~ ~  IIYCTOTHOCTU. Cpen~es3se rne~~oe  3 ~ a s e ~ u e  BTO- 
p u s ~ o f i  n y c T o T H o c T u ,  onpenenennoe no K a p T e  6e3 y q e T a  c T e n e H n  

BCKPblTUX BePXHeMef lOBbIX O T J I O X ~ H W ~ ~ ,  COCTaBf lReT  1,05%. C Y W T O M  

c T e n e H u  B C K ~ H T H X  OHO C o c T a a n x e T  0,76°/0. B n e p B o M  cnyqae BTO- 
P U q H a R  nYCTOTHOCTb O K a 3 a f l a C b  3 a B b I I L l e H ~ 0 f i  H a  38 OTH.%. 

B e C b M a  CJ IOXHB.  ~ O ~ T O M Y  M H O r n a  no TeXHUqeCKUM I I p U s H H a M  H e  

Y n a e T C R  BCKPblTb  I lPOnYKTHBHbIe  O T f l O X e H H X  H a  BCH) MOUHOCTb.  K ~ K  
~ ~ I J I O  ~ O K ~ S ~ H O  ~ b ~ m e ,  ~ ~ P ~ H O C  3~asetiufi B T O P U ~ H O ~ ~  IIYCTOTHOCTU, ~ a -  OUeHKU B T O P W ~ H O ~ ~  IIYCTOTHOCTU BePXHeMeJIOBblX O T J I O X ~ H W ~  MeCTO- 

P a K T e p H b l X  n f l X  B e p X H U X  qac~ef i  pa3pe3a, H a  H U X H U e  I lPWBOnHT K 38- 
poxneaurr 6pa ry~br .  

s b ~ ~ e ~ u l o  p a c s e ~ ~ o i  s e n u s u H b l  cpen~efi n o p u c T o c T u .  A n f l  Y K ~ ~ ~ H H E J X  C p e n ~ e s s s e l u e ~ u a ~  no o 6 a e ~ y  nopon senusnua B T O P H ~ H O ~  ny- 
ycno~ufi, ecnu U M ~ ~ T C X  o n ~ a  nnw nee C K B ~ X U H H ,  ~ c ~ p b l ~ m u e  n p o n y ~ -  CTOTHOCTH onpenenne~cn no @ o p ~ y n e  

THBHbIe  OTf lOXeHUR H a  nOJIHYH) MOUHOCTb,  M O X e T  6 b l ~ b  I l p e n J I O X e H  
- m',",ps + mE kc,xl.'e.K + mi: km,,Vm.X 

cnoco6 o n p e n e n e ~ u r l  cpen~efi n o p u c ~ o c ~ u ,  ~ o ~ o p b l f i  M H  o x a p a ~ ~ e p n -  v" + I"." + vm." 
3 y e ~  cnenyloquhi n p u M e p o M .  me mBTCB- c Ha M e c T o p o x n e H u u  6 p a r y ~ b l  B T o p u s e a n  n y c T o T H o c T b  onpenenn- p e n ~ e s 3 s e u r e ~ ~ a n  no ~ o n u w ~ e  npocnoe~  s e n n s u ~ a  ~ ~ o p n s ~ o f i  IIYCTOTHOCTA no CKB. 39; VCB, V C . K ,  V M . X  - nacb no B c e M y  paspesy ~ o n b ~ o  B CKB. 39, p a c n ~ n ~ r n e ~ ~ ~ f i  B csone 
CTPYKTYPbI. M ~ B ~ C T H O ,  9 T O  BTOPU'IHaX IlYCTOTHOCTb B C B O ~ O B O ~ ~  q a C T U  COOTBeTCTBeHHO C B O ~ O B O ~ ~  q a C T A ,  C e B e P H O r O  U H)XHOTO K P M f l b e B  

CTPYKTYP n p e s b l u r a e T  T a K o B y m  H a  ~pbrnbnx.  IIO~TOMY ecnu ucnonb30- CTPYKTYPM;  kc.,< R k m . ~  - ~ 0 3 @ @ i U U e ~ ~ b l  YMeHbUleHUX B T O P U ~ H O R  ny- 
B a T b  A a H H b l e  no CKB. 39, TO 3 a n a C b I  H@TR OKBXYTCII  3aBb lUleHHblMH.  

CTOTHOCTH COOTBeTCTBeHHO H a  C e B e P H O M  U H)XHOM KPbI f lbRX no C p a B -  

C uenblo 6onee T o s H o r o  onpenenenun p a c q e ~ H 0 f i  BeJ IUsHHbl  ~ ~ o p u s ~ o f i  HeHUH) CO C B O ~ O B O H  9 a C T b H )  CTPYKTYpbl .  

IIYCTOTHOCTH 6paryuc~oR C T p y K T y p b l  6bmu n p H B f l e ' 4 e H b l  @ ~ K T U ~ ~ C K U ~  
n 0 c J I e  n O n C T a H O B K H  B @OPMY.Q~ UCXOnHbIX a a H H b I X  p a c s e ~ u a n  B e -  

n a ~ ~ b ~ e  no s e p x ~ e ~ e n o s b ~ ~  o ~ n o x e n u n ~  ~ e c ~ o p o x n e ~ u i !  Manro6e~-  n u q n ~ a  ~ ~ o p u s ~ o f i  ~YCTOTHOCTA o~a3anacb  p a ~ u o f i  O,6OlO. C p e n ~ e ~ 3 s e -  
B o ~ H ~ c ~ H K ~ ,  K a p a 6 y n a ~ - A ~ ~ J I Y K U ,  X ~ X H - K O P T  u ~ ~ M ~ H K Y J I  no C K B a -  

L L ~ ~ H H ~ R  no T O J I ~ U H ~  ~ P O C ~ O ~ B  B ~ ~ H Y H H ~  B T O ~ U ~ H O ~ ~  IIYCTOTHOCTH no 
X U H a M ,  B KOTOpbIX O n p e n e n R n a c b  B T O p U s H a R  nYCTOTHOCTb I I 0  IIPOMbIC- 

CKB. 39 C O C T ~ B J ~ R ~ T  0,77%, T. e. 6onbure B ~ B ~ L U ~ U H O ~ ~  no o 6 a e ~ y  ~a 

J I O B O - T ~ O @ U ~ U ' ~ ~ C K U M  UCCfleAOBaHHRM. 
28 OTH.%.  3 ~ a  M e T O E U K a  I lOJlYqeHUX p a ~ s e ~ ~ ~ f i  Bef lUWiHbl  6b1na  npu- 

Ha ~ a x n o f i  ~3 H a 3 B a H H b l X  CTPYKTYP B b l n e f l e H b l  c~ono~blf i  y q a c T o K ,  
M e ~ e ~ a  npu noncse~e sanacoe H ~ @ T U  no ~ e c ~ o p o x n e ~ u m  Epary~br  n 

ceeepnoe n m x H o e  ~ p ~ n b f l .  Ann 3 T n X  ~ J I ~ M ~ H T O B  CTPYKTYPH noncsu- Y T B e p x n e H a  B T K 3  CCCP. 
T ~ H H  c p e n ~ e ~ 3 s e r n e ~ u ~ e  3 ~ a s e n u n  e ~ o p u s ~ o f i  n o p u c ~ o c ~ u  ( T ~ ~ J I .  19). n p u  p a c s e T a x  cpennnx 3 ~ a s e ~ u f i  no c K s a x u H a M  B c T p e s a m T c n  enu- 
Ann ecex c ~ p y ~ ~ y p  x a p a K T e p n b l  M a K c u M a n b H b l e  s ~ a s e ~ n n  B csone. H u q H b l e  O n p e n e n e H u n ,  p e 3 ~ o  n p e B b l m a t o u u e  B e n w s u n b r  ~ ~ o p u s ~ o f i  
Ceeep~ble ~ p b l n b n  u M e m T  M e u b m y m  BTOPU~HYK)  n y c T o T H o c T b  no cpas- ~ Y C T O T H O C T ~  B npyrux u ~ ~ e p s a n a x  uccnenye~oro pa3pesa. no  aaano- 
H e H U D  C H)XHblMU.  Ha OCHOBaHHU A a H H b l X  ~ a 6 n .  19 M O X H O  OUeHUTb,  

r U l i  c p y n ~ o f i  reonornefi H ~ ~ O B ~ M  nx a y p a r a H H b I M u  3 ~ a s e ~ u n ~ u > .  

HaCKOflbKO M e H b I I I e  B T O P U s H a I l  IIYCTOTHOCTb H a  K P b l f l b R X  no C p a B H e -  
y q e ~  UX H a  P a B H b l X  YCflOBuXX C OCTaJ lbHb lMU I IPUBOnAT K 3 a B M l l l e H U H )  

HUH) CO CBOAOM CTPYKTYPbI ,  U BOCI lOf lb30BaTbCR 3TUMU A a H H b l M H  Ann P a C ' l e T H M X  Bef lHsUU.  



Cnoxu~ruuxcn n p e n c ~ a ~ n e ~ u R  o TOM, KBKYH) ~ennqwuy cnenye~  B e p x ~ n k  npenen H o p M a n b H o r o  ~ H ~ Y ~ H U R  B T O ~ M ~ H O H  ~YCTOTHOCTU 
c s u T a T b  a y p a r a ~ u o i i ~ ,  H e T .  K H U M  M U  OTHOCUM 3 ~ a s e ~ n n ,  p e 3 ~ 0  OTJH- H (wnu H H X H K A  npenen ypara~woro s ~ a s e ~ n n )  s ~ s a c n n e ~ c n  no 
qaroquecn OT c a M o r o  B ~ I C O K O ~ O ,  u M e r o q e r o c n  B OCHOBHOR K O M ~ ~ K T H O ~ ~  
M a C C e  3 H a s e H l i k .  Ecnu B pa3pe3e C K B a X H H b l  B C T p e q a l o T C R  J lUUlb  eAM- 

H u s H b l e  ~ H ~ Y ~ H H I I  B T O P A ~ H O R  II~CTOTHOCTW, TO ux c n e n y e T  H c K n l o r a T b  

113 PaCYeTOB,  T a K  K a K  OHU, BePOnTHO,  X a P a K T e P H b l  nn5l 3 0 H  P a 3 P b l B O B ,  

u ~ e r o q u x  n o ~ a n b ~ o e  p a c n p o c ~ p a ~ e ~ u e .  Y s e ~  3~asenui7,  npesumalo- Hw3~we 3 ~ a s e ~ n n  B T O P U ~ H O H  ~ ~ C T O T H O C T U  ~ O Y T H  H e  O K ~ ~ ~ I B ~ I O T  
q u x  cocennwe B nsa unu 6onee pas, npu  ue6onbruo~ o 6 q e ~  ~ o n n s e -  A 

C T B e  UCXOnHMX n a H H b I X  M O X e T  C Y U e C T B e H H O  IIOBJIUIIT~ '  H a  p a C s e T -  BJlURHUIl H a  Cpe&HK)H), T a K  K a K  BeJ lUYHHa D H e  M O X e T  I IPeBb lCUTb  

HYH) BeJlU'lWHY BTOPMYHOH IIYCTOTHOCTH. mcp. Ecnu B T O p H q H a n  IIyCTOTHOCTb P a B H a  HyJlIO, TO D=mcp C J I e n 0 -  

B pyn~oR reonoruw p a 3 p a 6 0 ~ a ~ b 1  p a 3 n w s e b l e  c n o c o 6 ~  ysera snurr- ~ a ~ e n b ~ o ,  B ~ U I I H U ~  H U ~ K O A  B ~ ~ H Y H H ~ I  ~ O P H C T O C T U  onpenenne~cn no 
H U H  y p a r a H H b l x  npo6 H a  o u e H K y  c p e n H e r o  c o n e p x a H u n  T o r o  wnu~ 
HHOrO K O M n O H e H T a  B P Y n H O M  T e n e  [36, 2701. 3 ~ a  M e T O n H K a  B n O J I H e  

n p u e M n e M a  u npu o n p e n e n e H n n  p a c q e ~ ~ o k  senusunu B T O ~ A ~ H O H  
II~CPOTHOCTU. O ~ O ~ H ~ Y W M  sepe3 m,, cpennroro senusuny ~ ~ o p u s ~ o i i  
~YCTOTHOCTU,  a ~ e p e 3  N - K O J H Y ~ C T B O  e n ~ t i r t s ~ b l x  onpenene~uA, no B CBR3U C T e M ,  9 T O  KOJIUYeCTBO U H T e P B a J O B  N C OnpeLle J l eHH*MA 

B T O P R ~ H O ~ ~  IIYCTOTHOCTU 110 K ~ X ~ O *  C K B a X H H e  B e J I U K 0 , ' B n H R H U e  HH3- 

KUX 3 H a Y e H H k  B T O P U W I O ~  IIYCTOTHOCTH 3HaYHTe.iTbHO M e H b W e ,  9 e M  

B K a Y e C T B e  I I p U M e p a  PaCCMOTPAM BJ lARHNe Y p a r a H H O r O  3 H a s e H U R  

B T O P U ~ H O R  IIYCTOTHOCTU H a  ee CpenHKlFO B e J I H s U H y  no CKB. 39 MeCTO- 

poxneeun 6 p a r y ~ b l .  Ann ynpoqenun p a c s e T o B  ycnoswo n p a M e M  T o n -  

UPiHb l  H H T e p B a J O B ,  B KOTOPblX O n p e n e n X n a C b  BTOPIIYHafl  IIYCTOTHOCTb, 

o n w n a K o s M M n .  B  TOM cnysae c p e n H e e  3 u a s e ~ u e  B T O ~ H Y H O R  n y c T o T -  

HOCTU COCTaBJIf leT 1,28%. B U H T e P B a J e  4417,6-4418,4 M B T O P U q H a R  

IIYCTOTHOCTb COCTaBJIReT 6,86%. U0cJle CiCKnlOYeHUX ee U 3  o6qero 
K o n a s e c T s a  (82 u e ~ e p e a n a )  n o n y r s M  (B % )  

mCp(N-  I )  1,28.81 

E c n ~  YCTaHOBUTb I l p e n e J I  n O I I y C T U M O r 0  BJlUflHHn Y p a r a H H O r O  

Ann YCTaHOBneHUf i  Y p a r a H H b l X  3 H a s e H ~ k  M O X H O  H C n O J l b 3 0 B a T b  

T a K x e  r n c T o r p a M M b l  p a c n p e n e n e H u n  e ~ o p u s ~ o k  I I ~ C T ~ T H O C T H .  E c n u  
K ~ U B H ~  p a c n p e n e n e H u n  H e n p e p b l B H b r  ( o n ~ o p o n ~ o e  c T p o e u u e  K o a n e K -  

 TOP^), y p a r a n ~ o f i  M O X H O  C q W T a T b  TBKYK) BeJIUgUHY BTOPHYHOB ny- 
CTOTHOCTA, K o T o p a n  p e 3 ~ o  ( B  5-10 pas) n p e s b l l u a e T  c o c e n H n e  (no 

H O ~ O  3~asewun  ~a cpewee onpenenne~cn no @ o p ~ y n e  paspe3y C K B ~ X U H H )  onpenenennn. B cnysae ecnu r u c ~ o r p a ~ ~ a  npe- 
PbIBl rCTa  ( H ~ O ~ H O ~ O ~ H ~ I ~  K O ~ J ~ K T O ~ ) ,  Y a C T b  rUCTOTPaMMb1.  C MaKCH-  

M a n b H b l M U  3 H a q e H H f l M U ,  O T a e J l e H H a n  OT 0 C ~ a J l b ~ 0 f i  O n H U M  HJIU H e -  

CKOJIbKHMU K J l a C C a M H  C -  H Y J I ~ B O ~ ~ ~ ~ C T O C T ~ I O ,  H ~ O ~ X O ~ R M O  H C K J I W I K T b  



~3 p a c q e T o B  npu o n p e n e n e H w w  cpennero s ~ a q e ~ u n  ~ ~ o p n s u o t i  ny- 
CTOTHOCTH. 

B K a s e c T s e  npumepa B n n r r H u n  y p a r a n m x  suase~uf i ,  B b l n s n e H -  
HblX TI0 r U C T O r p a M M a M ,  H a  P a C V e T H y I O  B e f l H s H H y  B T O P H ~ H O R  IIYCTOT- 

HOCTH MOXHO n p H B e c T H  n a H H b l e  no e e p x ~ e ~ e n o a o l  sanexu M e m o -  
P O X n e H H X  X a n H - K O P T .  n o  BCeM C K B a X H H a M  n p U  n O M O W U  3 B M  
. M H H C K - ~ ~ W  n p O B e n e H a  C T a T U C T H q e C K a n  0 6 p a 6 0 ~ ~ a  n p O M M c f l O B 0 - r e 0 -  
@usuqec~ux  onpenenenuii B T O ~ H ~ H O I ~  n y c T o r H o c T n .  Ha o c H o s e  ~ T H X  

A a H H M X  BblBBfleHO,  YTO no HeKOTOPblM CKBBXUHBM rUCTOTPaMMb4 UMe-  
l o T  n p e p b l e n c r b l i i  X a p a K T e p  ( ~ H c .  34). Ecnu Y 4 e C T b  B C e  I I O H H T e P B a n b -  

uble o n p e n e n e H n r r  e ~ o p u r ~ o i i  n y c T o T H o c r u ,  TO c p e n H u e  no c K s a x u n a M  
C y u e c T s e H u o  (no 25%) n p e s b l l u a l o r  cpenrrne, B b l u u c n e H H b l e  6e3 
y p a r a H H b l x  s ~ a q e ~ u i i  ( ~ a 6 n .  20). 

O A H ~ K O  H e  B C e r A a  AMBIOTCR KflaCCbl  C H Y J I ~ B O ~  9aCTOCTbIO.  B T a -  
KHX cnyqanx nnn o n p e n e n e n u f l  H y c T p a H e H n n  yparaemx s ~ a s e ~ w R  
B T O P W ~ H O ~ ~  IIYCTOTHOCTU M O X H O  WCI lOf lb30BaTb  M e T O n  6. R. H)@bl 
(2701, c o r n a c H o  KOTOPOMY yparannoe s u a s e ~ u e  o n p e n e n u e T c n  no 
@ O P M Y ~ ~  

C,, = M e +  1,5t(Q,-Me), (V1.20) 

Ta611uqa 20 
PEJYJlbTATbl PAC'IETA CPEaHHX 3HAqEHWU B T O P U ~ H O U  KYCTOTHOCTH C YqETOM 
YPArAHHblX OnPPnEnEHWn 

Pnc. 34. r n c r o r p a ~ ~ b r  pacnpenenennn s ropns~oA nOpHCTOCTH (m.,) 
o - cus. 18. 6 - cns. 22: w - OrHocsrenbHan rlacmcrb 

a 7200 d 

200 

600 150 

100 100 

200 50 

7 5 10 15 20 254% 
- 

Pnc. 35 Pacnpenenenne aropnrmoh nycror~ocrn ( m )  nnn sanannoh ( a )  n socror- 
H O B  (6) 30n M a n r 0 6 e ~ - B 0 3 ~ e c e n c ~ o m  MecropoxneHnn 
n - racrora, na - "ananneman sacrala. 
I - HPHBBA PaEnPePeneHHR Y~CTOT; 2 - KYMY.IST~; 3 - HNXHIA npenen yparambtn PHaseHHR 

me Me - M e n u a n a ;  t - K O ~ @ @ H U U ~ H T  seponrnocm; Q, - eepxnnli 
K B a p T H f l b .  

Ha octiosauwu a ~ a n n 3 a  x a p a K T e p a  p a c n p e n e n e H u n  e ~ o p s s ~ o f i  
IlyCTOTHOCTU H a  M e C T O p O X n e H H U  M ~ J I ~ o ~ ~ K - B o ~ H ~ c ~ H K ~  6 ~ n n  B b l n e -  
n e H M  YYaCTKU 3 a f l e X H  C n O B b l l u e H H b l M H  U I IOHHXeHHblMU 3 H a q e H H I I -  
MU. T ~ K H X  Y'IaCTKOB O K a 3 a f l O C b  A B a :  aanan~blf i ,  u n s  C O ~ C T B ~ H H O  
M a n r o 6 e ~ - B o s ~ e c e ~ c K a n  W C T b  M e C T O p O X A e H H R  C I lOBtJ lueHHblM 3 H a -  
4 e H N e M  B T O P H ~ H O A  nYCTOTHOCTH (PHC. 35), H BOCTOVHI,IR, Ann-H)~ToB- 
CKIIR C I lOHUWeHHbIMH 3 H a ' I e H H I I M B  (PHC. 35). nflfl K a X n O r O  H 3  3TUX 

y q a c T K o e  y p a r a H n b l e  cc~asenun o n p e n e n n n u c b  o T n e n b u o .  h n u  co. 
CTaBf l eHM ~ a 6 f l .  21 H 22, B KOTOpbIX IIOPHCTOCTb p a 3 6 H B a f l a c b  H a  

KJlaCCbl C U H T e P B a n O M  U3MeHeHWII, P a B H b l M  1 % .  n o  A a H H M M  3TUX 
~a6nwu n O C T p O e H h l  KpHBb4e  P a C H p e A e f l e H H X  H K y M y n n T M .  n o  K Y M Y I R -  

T U B H O ~ ~  KPHBOR onpenennnocb a H a r e H u e  M e n H a H b i  K a K  a6cuuccbl 
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T O ~ K U ,  B KOTOPOA HaKonneuHan Y ~ C T O T ~  p a m a  nonoBnHe 06mero 
sucna onpenenenuli. Bepx~uA KsapTunb (Q3) onpenenneTcn TO~KOA, 
m e  HaKOnneHHafl qaCTOTa PaBHa 75%. Mcxonn A 3  3T0r0 HBXOAUM: 
nnn s a n a n ~ o r o  ysacrKa Me=3,3% ; Q3=5,7%, nn? BocroqHoro yqacr- 
Ka Me= 1,7°/o, Q3=3,5%. Kos@i$uque~~  B ~ ~ O ~ T H O C T U  ( t ) ,  3 a ~ u c n u n f i  
o r  s a n a ~ ~ o r o  y p o s ~ n  snaqunaocru u xapawepa pacnpeneneHun no- 
PUCTOCTU B naH~0fi COBOKynHOCTU, IIpUHHMaeTCff PaBHblM 2. Torna 
BMluenpuseneHHan @ o p ~ y n a  npueuMaer cneny~omnR sun: - 

Cyp = 3Q;-~2Me. (VI.21) 

- .  

nycToTeocru, pasHbre 10,50jo a euwe  nnn sanannoro yqacTKa n 7,1°/o 
u BblIlle Ann BocTosHoro ysacTKa, 6ynyr CqUTarbCR YparaHHblMH. 
npx OnpeneneHnu cpennero s ~ a s e ~ u n  EIX u3 paCseTa H ~ O ~ X O ~ H M O  

ncenloqarb. T ~ K M H  0 6 p a 3 0 ~ ,  nnn 3anannoR 3 0 ~ ~  u3 1208 3naqe~uL 
(CM. ~ a 6 n .  21) 87 cnenyer paccMaTpnsaTb KaK yparamble, a nnrr 
BOCTO~HO~(  30Hbl A 3  244 3Haqe~Ufi (CM. ~ a 6 n .  22) YParaHHbIMU by- 
nyT neerrTb 3naqe~nR. C p e n ~ e a p u @ ~ e ~ u q e c ~ o e  s ~ a q e ~ a e  B T O ~ U ' I H O B  

2z=1208 Zxz =5336 

I 7n6nuqo 22 
AAHHblE njll nOCTPOEHHP KPHBOR PACnPEnUlEHHl H KYMYJlXTbl (BOCTOYHblU 
Y ~ A C T O K )  

I n p H H e .r a H R e. Cpenxee Wrceuwe smPnvHon nycmmcm c yvemu yparamblx "pod -2.9%, 
6 ~ 3  ~ 1 m - 2 . 6 % .  

~ ~ C T O T H O C T U ,  BblqucneHHoe no ocTasluevycn 1121 onpeneneHulo, n n s  
3 a n ~ H o f i  3 0 H b I  COCTaBJReT 3,95%, a nnn B O C T O ~ H O ~ ~  no AaHHblM 
235 onpenene~uil-2,6%, Ecnu 6bl yparaHHue s ~ a r e ~ u n  He HcKnro- 
qanucb, TO c p e n ~ e a p u @ ~ e ~ u ~ e c ~ u e  3~aqennn  COOTBeTCTBeHHO PPBHII- 
.nncb 614 4,66Oh u 2,9%, T. e. cpennue eenusnebl, a cnenoearenbeo, 
I l  3anaCbl H ~ @ T K  OKa3aJIHCb 6kJ 3aBblUeHHblMU COOTBeTCTBeHHO Ha 
15 u 11%. 

tlon o6uleR ~ 0 J u l U H 0 f i  ~ e @ ~ e r a 3 o ~ a c ~ m e ~ u o r o  nnacra ( ~ o n u u ,  ro- 
PIiBOHTa, npocnon) nonuvaeTcn OTcquraHHoe no n p n ~ o i r  paccronnwe 
OT er0 KPOBJlU n0 nO,ROluBbI. B 3BBUCHMOCTH OT OPUeHTNPOBKN YKa- 
3aH~0fi ~ P I M O ~ ~  B IIPOCTPaHCTBe M O X H O  rOBOPHTb 06 UCTUHHOA (IIDR- ~. alan nepneHnwKynnpHa K rpauuuaM nnacra); s e p r w ~ a n b ~ o A  U- snnn. 
hlofi o61qefi TonluuHe nnacra. B ~ e @ ~ e r a 3 o n p o ~ b l c n o ~ o i t  reonorwu 



. . . . 
U e r O  CJIOBa ( H C T N H H ~ I I ,  B e p T H K a J I b H a n  nnw B U n U M a f l )  O ~ ~ I ; H O  T p a K -  

TYeTCR KBK C O K P ~ U ~ H H M ~  B a p H a H T  6onee T O q H O r 0  T e P M H H a  UBePTH-  
K a n b H a n  T O J U l U H a > .  Ecnu H 3  o6qek TOJ l lqHHM n n a c T a  B b l 4 e C T b  CYM- 

M y  TOnl l IHH 3 a K n l o 9 e H H M X  B H e M  n P O n n a C T K O B  HOpOll-HeKOJlJleKTOpOB, 

T O  IIOnYqHTCII HOBBII X a p a K T e p U C T U K a  T O J U H H b l  n n a C T a ,  H M e H y e M a R  

~ @ @ ~ K T H B H O ~  T O ~ U U H O ~ .  
n n f l  O q e H K H  ~ @ @ ~ K T W B H O ~  T O n U A H b l  I I n a C T a  H ~ O ~ X O ~ H M O :  1) YCTa-  

H O B H T ~  H a n u w e  B ero pa3pe3e n p o c n o e B  nopon-nonne~ropoe, 2) oue- 
H n T b  B U ~ U M Y H )  ( n n u ~ a  nepecesemn n n a c T a  C K B ~ X H H O ~ )  T O ~ U U H Y  
h n a C T a  B U W O M  H C y M M a p H b l e  B U n H M b l e  TOJllIIHHbl 3 a K ~ l o ' l e H H b l X  B 

n n a c T e  n p o c n o e B  K o n n e K T o p o a  H H e K o n n e K T o p o s ,  3) n e p e c s u T a T b  

3 T H  B H n U M b l e  TOnUlUHbl  H a  B e p T H K a n b H b l e  H n H  (H)  HCTHHHble. 

4 1. BbIDEJIEHME KOJIJIEKTOPOB 
M OIIPEDEJIEHHE TOIILUMHM ilJlACTOB 
llOPE3YJIbTATAMHCCIIEDOBAHWRKEPHA 

n p H  BHCOKOM ( H e  M e H e e  90%) BbIHOCe K e P H a  no B C e M y  I lpOAyKTHB-  

HOMY pa3pe3y9 o c o 6 e ~ ~ o  ecnw 6ypenue IIpOUSBOnHTCR C P a C T B O p a M U  

H a  yrnesonoponnoh o c H o s e ,  o n ~ o 3 ~ a q ~ o e  B M n e n e H u e  K o n n e K T o p o e  

M O X e T  6 6 3 3 6  n p O B e n e H 0  H a  OCHOBaHUU p e 3 y A b T a T O B  a H a n H 3 0 B  K e p H a .  

Ann  TOR uenn H ~ O ~ X O ~ U M O  n p o B e c T n  onpenenenun n o p w c T o c T e ,  

n p o n n q a e M o c r u  u ~ o n o ~ e @ ~ e ~ a c b ~ q e ~ ~ o c ~ ~  H a  o6pa3uax K e p n a .  

0 ~ 6 0 ~  06pa3uo~  H a  a ~ a n n 3 ~  C n e n y e T  I I p O B O n H T b  p a B H O M e p H 0  no 
B C e M y  P a S p e S y ,  He3aBUCUMO OT TOrO,  K ~ K O ~  ~ I ~ T O J T O ~ K ~ ~ C K O ~  pas- 
H O C T ~ M  n p e n c T a B n e H  TOT unn HHOA y q a c T o K  pa3pe3a. kinrepaan 
M e m n y  C o c e n H U M U  0 6 p a 3 u a ~ n  M O X e T  6 b l T b  ~ p 0 ~ 3 ~ 0 ~ b U b l k ,  HO CTPO- 
r0 ~ O C T O ~ H H ~ ~ ~ .  npki 3TOM C J l e n y e T  Y s U T b I B a T b  TO O ~ C T O R T ~ ~ ~ C T B O .  

  TO c Y B e n u q e H u e M  wars p a ~ s e n ~ u  6 y n e ~  B O ~ P ~ C T ~ T ~  I IOrpe l l lHOCTb  

onpenenenwx nonoxennn rpanuu n n a c T o B  u n p o n n a c r K o B  H e K o n n e K -  
~ o p o a .  Osesun~o ,   TO ecnn u H T e p s a n  M e x n y  c o c e n H n M H  06pa3ua~w 
6 y n e ~  p a B e H  0,5 M, T O  I l O J O X e H H e  r p a H U u  M O X e T  6 H T b  YCTaHOBneHO 

H e  T O q H e e  50,25 M, a npOnJaCTKU-HeKOnneKTOpbl T O ~ I U H H O M  0,4 M 

H M e H e e  MOPYT 6 b l T b  n p 0 n y U l e H b l .  ~ O ~ T O M Y  n p U  n e T a n b H 0 M  H C C n e n O -  

B a H n n  K e p H a  u3  cltaaxna c BMCOKUM n p o q e H T o M  B u n o c a  K e p n a  pac- 
CTOnHUe  M e X n y  n B Y M R  COCenHUMH o 6 p a 3 u a ~ n  C n e n y e T  I l P A H U M a T b  n0 
BO3MOXHOCTU M H H U M a n b H b l M .  

no  p e s y n b ~ a ~ a ~  u c c n e ~ o e a ~ ~ ~  c ~ p o n ~ c n  n n a r p a M M b l  ( ~ e p ~ o r p a ~ -  
M U )  U S M ~ H ~ H U R  u c c n e n y e M b i x  CBORCTB no pa3pe3y C K B a x u H .  nony- 
q e H n M e  nua rpamm n o ~ a ~ ~ s a l o ~  x a p a K r e p  A ~ M ~ H ~ H U R  ~ O ~ H C T O C T H ,  
n p o H w u a e M o c T n ,  ~ o n o ~ e @ ~ e ~ a c ~ m e ~ ~ o c ~ n  no T o n l q u n e  nnacra. Ha 
O c H o B a H u n  ~ T U X  n a H H b l x  B M n e n n l o r c r r  ~e@~era3oconepxaulue nopo- 
n ~ ,  y c T a H a s n u B a e T c n  nonoxenwe rpannu n p O n y K T U B H M X  nnacroe n 
B H ~ U C ~ R M T C U  ux ~ @ @ ~ K T H B H M ~  T O ~ U I U H M .  Hanexnoe peulenue no- 
c ~ a s n e n ~ o i i  3anaqu MOXHO n o n y q t i T b  no p e 3 y n b ~ a ~ a ~  O n p e n e n e H u n  

KO~@~$HL(K~HTOB:  1 )  IIOpHCTOCTH H BOnOHaCblUeHHOCTU,  2) I I p O H H U a e -  

MOCTU H BO,I(OHaCblUeHHOCTU, HO T O n b K O  npn HX COBMeCTHOM HCnOJIb-  
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TOCTW wnu n p o H n u a e M o c T n  sblnenenue ~ ~ ~ C T O B - K O ~ ~ ~ K T O ~ O B  u onpe- 
n e J l e H U e  UX ~ @ @ ~ K T H B H O ~  TOnUlHHbl  IIPOBOnUTCIl C M e H b I U e k  Y B e p e H -  

HOCT~H) .  O q e ~ b  H a n e x H H e  onpenenennn ~ @ @ ~ K T U B H O ~  T o n q n H b l  MOX- 
HO n p o B e c T u  no p e 3 y n b ~ a ~ a ~  w 3 ~ e ~ e ~ u n  ~ o s @ @ u u u e ~ ~ a  B o n o n e t p ~ e -  

H a c b l q e H w n  c my6u~oA. O n ~ a ~ o  npw  TOM c n e n y e T  p a c n o n a r a T b  

3aBHCHMOCTIIMN @a30603 H n U  O T H O C H T ~ ~ ~ H O ~  I I p O H H u a e M O C T U  O T  BO- 

n o ~ e @ ~ e ~ a c ~ u e ~ ~ o c ~ n  n n f l  n c c n e n y e M b l x  o~noxenuk .  A ~ a n U 3  rime- 

H e n u n  K O ~ @ @ H ~ H ~ H T O B  ~ o n o ~ e @ ~ e ~ a c b l ~ l e ~ n n  no my6w~e H cpaane- 
H u e  @ ~ K T H ~ ~ c K H x  B e n U q H H  C KPUTUqeCKUM K O ~ @ @ H U H ~ H T O M  BOAOHa-  

CMUeHHOCTH,  n p H  KOTOPOM @ a 3 0 B a ~  I l P O H U U a e M O C T b  A n 8  H ~ @ T W  
CTaHOBHTCR p a a ~ o k  H y n l o .  n03BOJIHT B b l n e J H T b  n p O n y K T H B H b l e  nna- 
C T b l - K O n n e K T O p H  H O l l e H H T b  UX ~ @ @ ~ K T U B H Y I O  T O n U H H Y  [7]. B 3 @ @ e K -  

THBHYH) TOJlUlUHY H e  B K n D 9 a l o T C R  T e  I lPOIIJ laCTKH, KOTOPble  HMeH)T 

K O ~ @ @ H U W ~ H T  BOAOHaCblUeHHII  B H U l e  KPUTUqeCKOrO.  

~ ~~~- 

B a n n u  w c c n e n o ~ a ~ u n  K e p n a ,  O T O ~ ~ ~ ~ H O ~ O ' ~ ~  u 3 ~ e c ~ ~ o s o - 6 u ~ y ~ ~ o ~  
p a c T B o p e  B c K s a x u H e  o n H o r o  us  M e c ~ o p o x n e ~ u k  Ypano-no~onxbn  
[178]. n o  p e 3 y n b T a T a M  O n p e n e n e H U n  K O ~ @ @ W U I ( ~ H T O B  IIOPHCTOCTU H 

BOLlOHaCblUeHHOCTU X O P O U O  Bb lneJ I I l l oTCI l  I l J laCTbl-KOflf leKTOPbl  B UH- 

T e p s a n a x  1698.1-1699,8 H 1700,l-1701.3 M. 
n n a c ~  B u H T e p s a n e  1698.1-1699,8 M x a p a ~ ~ e p u 3 y e ~ c n  B ~ ~ C O K U M H  

3 H a q e H U R M U  K O ~ @ @ U U U ~ H T ~  nOPWCTOCTH H H ~ @ T ~ H ~ C ~ I U L ~ H H O C T U ,  O n -  

H a K O  O T n e n b H u e  ero y r a c T K w  n p e n c T a s n e H b l  n o p o n a ~ u - n e ~ o n n e ~ ~ o -  
p a M n .  T ~ K ,  H a  m y 6 n ~ a x  1698,7 w 1699.2 M noponu u M e l o T  nopwc- 
TOCTb 5 W 6%. a K O ~ @ @ U I I W ~ H T  BOAOHaCHUeHHOCTH 95 U 74% COOT- 

BeTCTBeHHO. ~ T N  Y q a C T K H  n O n X H b l  6 b I T b  UCKnIOqeHbl  U 3  ~ @ @ ~ K T U B H O ~  
T o n m u H M .  ~ O ~ T O M Y  E n n u M a n  0 6 q a ~  T o n u m a  n n a c T a  c o c T a B n n e T  

1.7 M, a 3 @ @ e ~ ~ u ~ u a n  1,6 M. B nmepeane 1700,l-1701,3 M 3anerae~  
BTOPOR H ~ @ T ~ H ~ C H W ~ H H ~ ?  n n a c T ,  x a p a ~ ~ e p ~ 3 y l o ~ u f i c r r  6onee HUSKOR 
UOpUCTOCTblo H ~ o B M I U ~ H H O ~  BOnOHaCblUeHHOCTblO.  O A H ~ K O  BeJ lHqH-  

Hbl  K O ~ @ @ U U U ~ H T O B  B O n O H a C b l U e H U I l  H U X e  K P U T B ~ ~ C K O ~  (0,72), no- 
3TOMY n n a c T  B B J f l e T C E  KOJ l JeKTOpOM.  Bce 0 6 p a s u ~ .  no K o T o p b l M  

nposenenhl a~ann3b1, x a p a ~ ~ e p n 3 y l o ~ c n  K a K  K o n n e K T o p M .  Cneaosa- 
TeAbHO,  o6uan A ~ @ @ ~ K T A B H ~ R  BUAHMble  T O n U U H b l  B 3TOM n n a c T e  

c o s n a n a m T  H c o c T a s n n l o T  1,2 M. 
H€!CMOT~R H a  BblCOKYlo C T e n e H b  TOqHOCTH U nOCTOBePHOCTH B M n e -  

J IeHHR KOJ lneKTOpOB K O n p e n e n e H H R  ~ @ @ ~ K T U B H O ~ ~  T O n U U H b l  no K e p -  

HY, H a  n p a K T U K e  U 3 - 3 a  B ~ ~ C O K O ~ ~  CTOUMOCTU 6 y p e ~ n n  C O T ~ O P O M  K e p n a  

peuenne n o c T a s n e H H b l x  sanas 0 6 ~ 9 ~ 0  n p o B o n n T c n  no p e 3 y n b ~ a ~ a ~  
reo@n3nqec~wx nccnenoeanuR. 



~ U c T b l x  pa3pe3ax npu p a 3 n u q ~ ~ x  c o o T H o u e H w n x  ~ u ~ e p a n w s a u u u  
n n a c ~ 0 ~ 0 f i  BOJIbl U 6ypo~oro  P a C T B O p a .  Ann ~ a p 6 0 H a ~ H b l . X  KOflfleKTO- 
P O B  I lOPOBOrO T U n a  T a K X e  YCTaHOBfleHbl  K a q e C T B e H H b l e  K P U T e P U U ,  

1103~0nrr10une B b l n e n u T b  H X  H a  @ o ~ e  s M e u a l o u n x  nopon u onpene- 
J lUTb  ~ @ @ ~ K T U B H Y H )  T O J I U H H Y  [go, 811. B BblCOKOn0PUCTbl.X BblCOKO- 
f l p O H U U a e M b l X  I I J l a C T a X  YCTaHOBf leHHble  K a q e C T B e H H b l e  n p U 3 H a K U  no- 
3BOAfl loT C O W H b  BHCOKOR C T e n e H b K )  H a n e X H O C T H  (no 99,5%) B b l n e -  

n u T b  K o n n e K T o p  H o n p e n e n u T b  x a p a K T e p  ero H a c u u e H u n .  ~ P U ~ H ~ K H  

B T o H K o n e p e c n a U B a l O w u x c x  n e c ~ a ~ o - r n u ~ n c ~ b l x  paapejax onpene- 
neuue c y ~ ~ a p ~ o f i  ~ @ @ ~ K T U B H O ~  TOJIWHBL~ npocnoes n e c q a u u x  K o n -  

J leKTOPOB IIpOBOnUTCR H a  OCHOBaHHH 3 a s u c u ~ o c ~ e R  M e X n y  T ~ O @ U ~ U -  
q e c K u M w  H r e o n o r o - @ u 3 ~ s e c ~ u ~ u  x a p a K T e p u c T u K a M u  n a w u  s uen0t.i 
u O T i x e n b H b l x  n n T o n o r u q e c K u x  pa3noc~efi, n p n n u M a w u u x  y q a c T n e  B 
ee CTpOeHUH. Anrr O n p e n e n e H U R  ~ @ @ ~ K T U B H O ~ ~  TOJlIUl iHbl  KOJlJleKTOpOB 

1 c' no  p e 3 y A b T a T a M  UCCJle,LiOBaHNR HeKOTOpblMU M e T O n a M U  U C n O n b 3 y e T C n  

j n J l O U a n b  a H O M a f l U H  n P O T U B  n a Y K U  TOHKOqePenYIOUIHXCII  U O p O n ,  KO- 
h. *1 0 /\*-. , 

I 2 1 
- T O p a R  (nnouanb) csrr3a~a c ~ @ @ ~ K T W B H O ~ ~  TOAUHHOIO cnenymulu~ 

1 /-\ ./ COOTHOIIIeHHeM 



- muewewe reooaawree~oa raPaKrePReTnuw 
( I )  u novasamak sanna (2 ) .  6 - np-uep on e 
neneHva s o o e ~ m s u o n  ronumu no KPHBO* 8ri YTO ~ n n ~ ~ n e  O C T ~ ~ ~ H ~ I X  C B O ~ C T B  nccnenye~oro n n a c ~ a  ys~eao .  B 06- 
a cum. 126 Ko,wescnoR nnouans l u e M  sune ~ p e 6 0 B a H U R  K n o ~ a 3 a ~ n a ~  M e T o n o B  MOXHO 3anuca~b  cze- 

n y l o U H M  0 6 p a 3 0 ~ :  

r1= f (m); ra = F (m); ra = q (&I, 
me S, - nnomanb a H o M a n H n ;  
h, - ~ @ @ ~ K T U B H ~ R  T o n m n H a  Ken- 

me r ~ ,  r 2  - n o ~ a 3 a ~ w n  reo@n3nsec~nx M ~ T O ~ O B ;  m, knr - K O ~ @ @ U -  
UHeHTbl  nOPUCTOCTU U H ~ @ T ~ I ' ~ ~ o H ~ c ~ J ~ ~ H H o c T u .  

JIeKTOpOB B nawe ;  r - n o ~ a 3 a ~ ~ e  
COOTBeTCTBylo I l l e rO  reo@w3u~ec~o- B nnacre, me ~ e @ ~ e r a 3 o n a c ~ q e ~ n e  OTCYTCTBY~T, q(knr)= 1. 
ro ~ e ~ o n a  n p o ~ n s  ~ ~ e m m e r o  O u e H b  

~ O ~ T O M ~  B T a K o M  paspe3e B o n o n a c N q e H H b l e  K o n n e K T o p b l  u H e u o n -  

60nbmy10 ( ~ e o r p a ~ ~ i q e ~ ~ y m )  T o n -  
J e K T O p H  iTOJIXHbI X a p a K T e p H 3 O B a T b C R  BeJ IU ' l l iUok  Tz=F(m) ,  U n o ~ a -  

WUHY m a m a  K O ~ ~ K T O P ~  c a ~ a -  3 a H U R  O ~ O U X  M e T O n O B  M O X H O  COnOCTaBWTb C YYeTOM COOTHOUleHHR 

n o r ~ q ~ o i i  reonoro-@n3nsec~ok xa- r1 = f (m) = f [F' (ra)I, 

a s o ~ a n a u  0 n p e n e n e ~ H e  3 @ @ e K T n B -  K a 3 a H H R M U  n B y X  M e T O n O B  n O J I X H 0  6 b I ~ b  P a B H O  HyJIIo .  B ~ e G ~ e r a 3 0 -  
no t  T o n m n H 6 1  Kof i f i eKTOpOB B ne- H O C H ~ I X  n n a c ~ a x  37.0 pacxoxneene 
p e c j l a u ~ a m ~ n x c ~  noponax M O ~ H O  f IF' (r&I - r, = d # 0, 

n p o e o A u T b  no p e 3 y n b ~ a ~ a ~  M e T o n o s  Cn ,  T M  [80, 1451. Ha pwc: 37 
npssenenu p e s y n b ~ a ~ b ~  o n p e n e n e H n R  ~ @ @ ~ K T H B H ~ ~  T O n m W H b I  B HH- 

YTO R B n R e T c n  O C H O B H ~ I M  ~ P W ~ H ~ K O M  nna sbrnenenus ~e@~era30noc-  

T e p s a n a x  1966,5-2003,O u 2036,O-2048,5 M. B n e p e o M  n H T e p e a n e  
H o r o  K o n n e K T o p a  u onpeneaeswn ero ~ @ @ ~ K T H B H O ~  T O ~ U H H ~ I .  B CBII- 

nnomanb anobiannu, o r p a H n s e H H a n  n n ~ n e k  m w H ,  r p a s u n a M a  T o n l l l u  
3~ co C T a T u c T n s e c K m  x a p a K T e p o M  ne~po@n3uuec~wx s a s n c u ~ o c ~ e ~  

n ~ p u e o k  CII, c o c ~ a s n n e ~  2205 MB.M, BO BTOPOM n ~ ~ e p ~ a n e -  (V11.2) B B O ~ O H O C H ~ I X  n n a c ~ a x  w ~ e ~ o n n e ~ ~ o p a x  M O ~ Y T  ~ a 6 n m n a ~ b -  
380 MB.M, A ~ n n w ~ y n a  C n  B 3TUX OTJ3OXeHHRX n n f f  Hel'JIUHHCTbIX 

CR ~ I I ~ Y ~ H U I I  P a c x o x n e H u R  M e x n y  n o ~ a 3 a ~ w n ~ n  M e T o n o B ,  n e w t a q u e  

n e C s a H U K O B  C O C T a B n R e T  75 MB. C o r n a c U o  (VII.1) C y M M a p H a X  T o n -  
B npenenax 12291 

q n H a  n e c s a n N x  n p o c n o e B  B B e p x H e M  mrepsane c o c r a s n R e T  19.1 M, 
B H H X H e M  - 3,3 M. ~ ~ ~ , K T u ~ I ~ c K o ~  I l p U M e H e H U e  3 ~ 0 k  MeTOnUKU n 0 3 B 0 -  
n R e T  IXOnysUTb  y n o ~ n e T B O p U T f % b H b I e  p e 3 y n b T a T t J  B n o p o n a x ,  rae 
M O ~ H O C T H  necqatiux A ~ ~ U H H C T ~ I X  npOnJ IaCTKOB ~ J I H ~ K ~  M e W X Y  ~060fi .  me t q s n - z - K p H T U q e C K o e  3 H a s e H U e  K P H T e P H f l  C T ~ K ) & ~ H T ~  ,QJR n-2 

Onpenene~ue ~ @ @ ~ K T ~ B H o ~  T o n U U H b I  K O n n e K T O p O B  B name  ne- ~ T e n e ~ e f i  cso6onh1 U 3 a n a H ~ o f i  BePOIITHOCTN 9; R -  q H C n O  3TaJ IOHHblX 
pecnaueamxqnxcn nopon no p e 3 y n b T a T a M  M e T O n O B  C o n P o T H B n e H H R  M a C T O B ,  no KOTOPbIM B K O H K ~ ~ T H O ~  C K B a X H H e  Y C T a H a B n U B a e T C d  3 a B w -  
n p O B O n H T C R  H a  OCHOBaHHU ~ ~ B W C U M O C T ~ ~  M e x n y  C p e n H u M n  n o K a 3 a -  CUMOCTb (VII.3) M e X A y  n O K a 3 a H H R M H  n B y X  MeTOnOB;  od, or, -CTaH- 
HHRMW STHX M e T O n O B  ~ P O T H B  n a s m  H ~ ~ O @ U ~ U ~ ~ C K H M W  X a p a K T e p n -  n a p T H a e  o T K n o H e H u a  p a c x o x n e H u R  d H n O K a 3 a H ~ f i  reo@u~uqec~oro 
C T u K a M U  O T n e j b H b l x  n H T o n o r u ~ e c K n X  p a 3 ~ 0 c ~ e k  nopon. Ha n p a K T n -  

M e T o n a ;  T,, ri - n o ~ a 3 a ~ m  reo@~3usec~oro M e T o n a  n p o T n s  KOHK- 
K e  O n p e A e n e H n e  h, no n a H H b l M  MeTOAOB C O n p O T u B n e H n f l  O C Y U e c T -  p e T s o r o  nnac'ra n c p e n ~ e a p n @ ~ e ~ u s e c ~ o e  3 ~ a s e ~ n e  ~ T H X  n o ~ a 3 a ~ n B  
B n R e T C R  c n 0 ~ 0 q b m  C n e u n a n b H u x  n a n e T o K ,  p a c c s u T a H H b I x  no COOT- EPOTUB 3TaJ lOHHbIX I I J aCTOB.  
BeTCTBYloUWM 3aBKCWMOCTRM [so, 1451. n p a ~ ~ n s e c ~ o e  n p n M e H e H n e  T ~ K U M  o 6 p a 3 o ~ ,  ycnoswe o r H e c e H n r r  n n a c T a  K ~ e @ ~ e r a s o ~ o c n o ~ y  
n e p e g H C n e H H a e  M e T O n u  H a m n n  B n e c s a ~ 0 - ~ ~ U H U C T H X  O T J I O x e H n f l X ,  B ~ 0 n n e ~ ~ o p y  cnenymmee: 
K O T O P ~ I X  ~ e 0 @ ~ 3 n q e c ~ n e  X a p a K T e p n C T K K H  K O n n e K T O P O B  n B M e m a M -  

q u x  nopon C y q e c T B e H H o  pa3nHYHLS.  B K ~ P ~ O H ~ T H H X  O T n O x e H U f l X  1 f [(F' (rdl-  ri 1 > Ad. 
n e C q a H O - r J H H n C T b I X  pa3pesax c nOnHMHKTOBMMH K O J J e K T O P a M n  P ~ C C M O T ~ ~ H H ~ ~ ~  I I p H H Q N n H a J I b H b l e  BO3MOXHOCTli  n 0 3 B O ~ R M T  pa3- 

n e p e g n C n e H B S e  B h l U l e  M e T O n n K H  H e n P U M e H U M b l  B B H n Y  TOrO. qTO nua- p a 6 0 T a ~ b  M e T O n H V e C K H e  BOnpOChI  C O B M ~ C T H O ~  H H T e p n p e T a Q n H  pe3ynb- 
n a 3 0 ~ ~  ~ 3 M e ~ e H w n  @ w 3 H q e c K U X  C B O ~ C T B  KOJ lneKTOPOB H H e K O n n e K T O -  

C Y q e c T B e H H O  n e p e K p H s a r o T c n .  B 3 T t i X  c n y s a H x  n p w M e H R m T c f l  M e -  



,- 
Pnc. 38. Onpenene~ue ~ @ @ ~ K T H B H O ~  ue@re- 
. . - . . . . .. . . . . . 7fi TOnmUHbl B K ~ ~ ~ O H ~ T H O M  pa3- 

HopManusosaHublm K ~ U B H M  HTM 
"i n a c ~ u ~ m n c  1 H o p ~ a n u 3 0 h H ~ ~  pese no 

npu Sale I r 6 K  
Vacir nnacra: I - ~e@reMocHaa; 2 - sonoaocHan 

1 
- - 

U U H b l  no p e 3 y J l b T a T a M  n B y X  M e T O n O B  

nyslue n p o s o n w T b  H e n p e p M s H o  no 
paspesy n y T e M  r p a @ ~ l q e c ~ o r o  conoc- 
T a s n e H n n  K p u e b l x ,  n p e n e a p l l T e n b H o ,  

npw H ~ O ~ X O ~ ~ ~ M O C T U ,  B b l n o n H n B  npe- 
06pa30aa~un K p H B b l x .  M e T o n k i K a  H e -  

n p e p b l B H O r 0  COnOCTaBf l eHl iR  nOf ly ' fU-  

na ~ a s s a u u e  u M e T o n W K u  u o p ~ a n u 3 a -  

Ha pnc. 38 n p w e e n e H  n p u ~ e p  onp&ene~un ~ @ @ ~ K T U B H O ~ ~  ~ e @ ~ e -  
nacb lue~~oi r  T o n q n H b t  no o ~ ~ o i i  n3 c K B a x n H  M e c T o p o x n e H n n  Oc~alu-  
KOBHYH (ECCP). H ~ @ T ~ H O C H ~ I ~  U H T e P B a J I b l  BblAeJlHloTCII  no 3 H a ' l H -  

T e n b H O M y  ~ p e B H l u e H U I 0  H O ~ M ~ ~ ~ U ~ O B ~ H H O ~ ~  K P U B O ~ ~  6 K  H a n  K P N B O ~  
HTM. Y s a c ~ ~ w  H e K o n n e K T o p o s  x a p a ~ ~ e p w 3 y m ~ c n  nu60 c o s n a n e H I t e M  
KPUBblX,  nu60 He3HaYWTeJ IbHblM HX P a C X O X n e H U e M .  ~ @ @ ~ K T H B H ~ ? I  T o n -  

q n H a  B n p u B e n e H H o M  n p u M e p e  pama 15.7 M. 
B T O H K O q e p e f i y l o ~ H X C n  n O p O n a X ,  a T a K X e  B K O J J l e K T O p a X  CO C f l O X -  

HOB C T P Y K T Y P O ~  IlYCTOTHOrO I I p O C T p a H C T B a  O n H O 3 H a ' l H O  B b l n e J l H T h  

H e @ T e r a 3 0 ~ 0 ~ H b l e  K O J l J e K T O p b l  H O U e H H T b  PIX ~ @ @ ~ K T U B H Y ~ ~  TOnUlUHY 

no p e 3 y n b ~ a ~ a ~  n B y x  M e T o n o B  H e  B c e r n a  y n a e T c n .  B  TOM cnysae pe- 
l u e H W e  I I o c T ~ B J I ~ H H o ~ ~  3 a n a q A  I lPOBOnUTCfl  no B C e M y  K O M n n e K C y  re0- 
@ H ~ U ~ ~ C K H X  M e T O n O B  C Y s e T O M  r P a H U s H b l X  3 H a s e H H i i  T ~ O @ U ~ U ~ ~ C K U X  
X a p a K T e p H C T H K ,  n 0 3 B O n X l o ~ U X  p a 3 n e n H T b  KOJlJ leKTOpbt  U H e K O f l n e K -  

~ o p b r  B nnacra, me n p o B e n e a o  n o n H T e p B a n b n o e  onpo60sa~ue,  nnn 
K a m s o r o  M e T o n a  O ~ O C H O B ~ I B ~ ~ ~ T C R  r p a n u s H b r e  3 ~ a r e ~ u n ,  pasnennlo- 
q u e  n n a c T b l  H a  K o n n e K T o p u  u H e K o n n e K T o p M  [241 ] .  nocne 310ro B 
~ @ @ I ~ K T I ( B H ~ ~ ~  TOJIUUHY BKflIO'IaIOTCR T a K U e  I I f l aCTH,  KOTOPble  no 
B C e M y  K O M n n e K C y  X a p a K T e p H 3 y l o T C R  K a K  H ~ @ T ~ ~ ~ ~ o H o c H ~ I ~ .  T a ~ a n  
M e T o n u K a  6una pa3pa60~aua H ycnemno n p a M e H e H a  npw o q e H K e  sa- 
nacos ra30sblx M ~ C T O ~ O X ~ ~ H U ~ ~  ~ ~ e n p ~ ~ c ~ ~ - ~ ~ ~ e u ~ o f i  B n a n H H b l  1241, 
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2421. Ha puc. 39 n o ~ a 3 a ~  n p l r M e p  eb lnene~un T ~ ~ O H O C H H X  K o n n e K T o -  

p o l 3  U O U e H K a  UX ~ @ @ ~ K T U B H O ~ ~  TOJlUUHbl no B C e M y  KOMnJ leKCy  r eo@lT-  
3MYeCKHX MeTOAOB C ~ O M O l U b l o  MeTOnHKH YpOBeHHhlX ~ W H U ~ I  [241 ] .  
n o  p e 3 y n b ~ a ~ a ~  wcnonbsye~oro K o M n n e K c a  sblnenenbl n n a c T b l ,  KOTO- 
pue x a p a ~ ~ e p n 3 y l o ~ c n  K a K  K o n n e K T o p b l .  O n p o 6 o s a ~ u e ~  w nocnenylo- 
U I I M R  TePMOMeTPH' l eCKHMU H C C ~ e ~ O B a H H R M H  6b1na n O K a 3 a H a  I l p O n y K -  

T N B H O C T ~  B h l n e f l e H H b l X  U H T e p B a n O B .  C ~ M M ~ ~ H ~ R  ~ @ @ ~ K T u B H ~ ~  TOnlUH-  

i r a  B p a c c M a T p u s a e M o M  cnysae pasna 20.4 M. 
Ecnu p e 3 y f l b T a T b l  C T a H n a p T H O r O  KOMnJIeKCa  ~ ~ O @ H ~ U Y ~ C K U X  HC- 

cnenosanuii H e  n o 3 ~ o n n l o ~  B b l n e n n T b  ~ e @ ~ e r a 3 o ~ o c ~ b l e  K o n n e K T o p a r  

11 O U e H H T b  UX ~ @ @ ~ K T W B H Y H )  TOJIUIUHY, I lPOBOnRTCIl  C n e U H a f l b H b I e  HC- 

c n e n o B a H u n  nu60 B 0  B P e M e H H ,  an60 B K O M n J e K C e  C H C n b I T a H H e M  HH- 

T e p e a n o s ,  nu60 c H ~ M ~ H ~ H H ~ M  n a p a M e T p o B  6ypo~oro p a c T B o p a  [2, 
2471. 

Bblnene~we ~ e @ ~ e r a s o ~ o c ~ b l x  n n a c T o B  no p e 3 y n b ~ a ~ a ~  reo@u3u- 
q e c K u x  uccneno~asuii  pasp peso^ C K B a x c i H  BO B p e M e H n  ~ ~ ~ H P Y ~ T C I I  H a  

npoueccax nepepacnpenenenun @nlonno~ B n p u c ~ s a x u ~ ~ o i i  s a c T w  

n n a c T o s  B p e 3 y n b ~ a ~ e  r p a B n T a u n o H H b t x  H ~ K @ @ ~ ~ H O H H O - K ~ ~ U ~ ~ I I ~ H ~ ~ X  
nsnenwir, n p o T e K a m q u x  B n n a c ~ a x - ~ o n n e ~ ~ o p a x .  B b l n e n e n w e  n p o n y K -  

TNBHblX KOJI JeKTOPOB H O n p e n e f l e H H e  HX ~ @ @ ~ K T U B H O ~  TOflUIHHbl np0- 
U3BOnHTCH n Y T e M  COnOCTaBJIeHHR p e 3 y J l b T a T O B  OBHHX U T e X  me M e -  

T o n o B  uccnenosa~ufi, B b l n o n n e H u b l x  B c K s a x u n e  sepes onpenenennoe 
BDeMII. B B A ~ V  TOTO. 9 T O  U c c n e n O B a H H n  O ~ H ~ H O  IIDOBOIIXTCII B o6ca- 
X ~ H H H X  C K B & A H ~ X ,  OCHOBHblMN T ~ O @ U ~ U ~ ~ C K U M U  ~ ~ T o A ~ M H  ~ ~ 5 l  B p e -  

M e H H b l x  u c c n e n o ~ a ~ n i i  u s n n l o T c n  p a n u o a K T u B i i u e  (I'M, HTM, HHM, 
u ~ n y n b c n ~ e ) .  B ~ ~ ~ O H O C H H X  paspesax n p o n y r t T e s r l b l e  nnacm sblne- 
JIRIOTCU no c y u r e c T s e H H o M y  n o B b l m e H u m  n o ~ a 3 a ~ w H  HTM BO epewe- 
HH. B H ~ @ T ~ H O C H H X  paspesax c B H C O K O ~ ~  ~ u ~ e p a n n ~ a r l n e f i  n n a c T o s b l x  

B O B  H n p U  6 y p e ~ n n  C K B B X H H  H a  HPeCHOM P a C T B O p e  n O B b l l u e H H e  n O K a -  

3 a ~ u f i  HTM H n o H u x e H w e  HHM ~ a 6 n l o n a e ~ c f l  B B o n o H o c H b l x  nna- 
C T a X  B T O  B P e M R  K a K  B H ~ @ T ~ H O C H ~ ~ X  I I O p O A a X  n O K a 3 a H H n  M e T O n O B  B 

~ O ~ ~ ~ ~ W H C T B ~  C f l Y Y a e B  OCTaloTCfl  OAAHaKOBbtMH. Ha PHC. 40,a n O K a -  

3 a H  Y s a C T O K  pa3pe3a CKB. 5 r 8 3 0 B O r O  M e C T O P O X n e H H I I  n b l H U H b l .  np0- 
n y ~ T H B H t d f i  TOPH30HT C n O X e H  H e O n H O p O n H b l M H  I l e C s a H O - m H H H C T b l M H  

O T n o x e H n x M n  p a 3 n n s ~ o r o  M n H e p a n o r n s e c K o r o  c o c T a s a .  n o  pe3ynb~a- 
T a M  c r a H n a p T H o r o  K o M n n e K c a  reo@~3nsec~wx uccneno~aauii sblne- 
n H T b  r a 3 0 H O C H b l e  n O p O A b l  U YCTaHOBATb HX ~ @ @ ~ K T U B H ~ K )  T O J I U U H Y  

H e B 0 3 M O X H O .  O ~ H ~ K O  no KPHBblM HTM, IIOJlYseHHblM C neCIITHMeC119- 

HblM H H T e P B a n O M ,  Y B e p e H H O  BbIi lenFl loTCH C a 3 0 H O C H M e  I i f laCThl  o6qeii 
~ @ @ ~ K T U B H O ~ ~  T O J I U H H O ~  6,7 M. ~ ~ O ~ ~ K T U B H O C T ~  H H T e p B a n a  non- 
T s e p x n e H a  0 I I p 0 6 0 B a H H e ~ .  Ha puc. 40.6 npnsenem p e 3 y n b ~ a ~ ~  nc- 
C n e n O B a H H f l  H ~ @ T ~ B O ~ O H O C H O ~ O  n n a c T a  BO B p e M e H U  [186] .  Ecnu H e  
)"lHTblBaTb ~ @ @ ~ K T O B  H3MeHeHHR I I a p a M e T p O B  3 0 H b I  nPOHUKHOBeHUII ,  

TO no p e 3 y J b T a T a M  n e p B O r 0  3 a M e p a  ~ @ @ ~ K T u B H ~ ~  T O f l W N H a  He@Te-  
H o c n o r o  n n a c T a  6 y n e ~  3 a s b l u r e ~ a  H a  2,6 M. 

A n n  B b l n e n e H u n  K o n n e K T o p o s  B pa3pe3e C K B a x n u  n onpenenenm 
UX ~ @ @ ~ K T H B H O ~ ~  T O f l U U H b l  AOCTaTOYHO UlWPOKO IIPHMeHII loTCII  MeTO- 

ILllKH, OCHOBaHHble  H a  U 3 y ' f e H U U  CBORCTB ~ ~ H C K B ~ X U H H O ~ ~  s a C T H  A, 
B 'IBCTHOCTR, 3 0 H b l  TIPOHHKHOBeHHR. Bce p a 3 p a 6 0 ~ a ~ ~ b l e  MeTOnHKH 
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( ~ e ~ o n  neyx pacrsopoe, ~ u c c n e n o ~ a u n e - - u c n ~ ~ a u n e n c c n e n o ~ a -  
Hue*, uccnenosanue c nponae~ok 12, 2471 BKnmsamT B ce6n cneny- 
muue  ocHoBuble 3~anb1: 1) npoBenenue reo@u3usec~ux uccneno~anuk 
OBHNM U n U  K O M n n e K C O M  MeTOnOB B UHTePeCYIOlQeM U H T e P B a J l e ;  2 )  K a -  
~ o e - T O  ~ 0 3 n e i r c ~ ~ u e  Ha paspea, uanpuMep, cMeHa pacmopa, B ~ O B  

npuToKa B uuTepBane c n o ~ o u b m  ucnblTaTenn nnacToB Ha ~ p y 6 a x .  
co3nauue ~ 3 6 6 1 ~ 0 ~ ~ 0 ~ 0  nasneuun H a  ycTbe cKsamnHbl u T .  n.; 3 )  no- 
BTOPHOe U C C J l e n O B a H U e  TeM X e  KOMIlJleKCOM ~ ~ O @ H ~ U ¶ ~ C K ~ X  MeTOnOB. 
l l n a c ~ ~ - ~ o n n e ~ ~ o p b l  sblnennmrcn no cyqecTBeHuoMy pacxoxnenum 
no~a3anuR r e o @ u 3 u s e c ~ ~ x  MeTonoB, nonyseHHux no u nocne ~osneir- 
CTBUR.  l l p n ~ e u e ~ n e  T O ~ O  unu U H O ~ O  suna ~03neirc~surr u KoMnneKcu- 
posaHne reo@usr~rec~wx MeTonoB ~ H K T Y ~ T C R  r e o n o r u s e c ~ u ~ u  ycno- 
sunMrr MecTopoxneuun w ~ e x ~ o n o r u e k  BcKpslTun nponyKTuBuoro pas- 
pesa. H a  pnc. 41 no~a3auo sbrneneriue H ~ @ T ~ H O C H H X  KonneKTopoB n 
onpeneneuue ux ~ @ @ ~ K T W B H O ~  T O ~ U I U H ~ ~  no p e ~ y n b ~ a ~ a ~  MeTona auc- 
cneno~auue-ncnb~~a~ne-uccnenoea~ue* no C K B .  6 H a  B ~ ~ U I ~ M W P O B -  
c~oir nnouranu 6 C C P .  
H ~ @ T ~ H O C U H ~  KOJlJleKTOpbl BblAeJIRIOTCR no C y U e C T B e H H O M y  U3MeHe- 

H U H )  C O ~ P O T W B n e H U R  B KOJlneKTOPaX nOCJIe Bbl3OBa I lpUTOKa.  C y M M a p -  
H a R  ~ @ @ ~ K T U B H ~ X  TOJlUUHa KOJlJleKTOPOB B p a C C M a T P U B a e M O M  n p B -  
Mepe  COCTaBnWeT 16,2 M .  

BbIfleJIeHHbIe no pe3yJlbTaTaM ~ ~ O @ U ~ U ~ ~ C K U X  MeTOnOB ~ @ @ ~ K T u B -  
Hble TOnWUHbl KOnJTeKTOPOB B O ~ U ~ M  CJlyYae WBnnFOTCn BUnUMblMU 

( a  He BepTUKanLHblMU UJlU U C T U H H ~ I M U )  TOJIUUHBMU. 06ycnosne~o 
3T0 OTKJlOHeHUflMU C T B O n a  CKBaXUHbl OT B e P T U K a n H  H er0 UenepneH- 
nUKyJlnpHOCTblo K nOBepXUOCTnM T p a H U u  IlJIaCTOB. nnfl nOJIyYeHUR 
Bep~U~aJIbWofi T O ~ U I U H L I  H ~ O ~ X O ~ U M O  YqeCTb OTKJOHeHUe CTBOJIa C K B B -  
XUHbl OT B e P T W K a J l N ,  a AJIR nepeXOna K U C T U H H O ~ ~  TOJlUUHe-TaKXe 

a ~ n ~ y ~  ocu CKBaxHHbr u ~ J I ~ M ~ H T H  3anera~nn nnacTa. llpuseneuue 

B ~ n ~ M O n  TO~UAHbl K BePTHKaJIbHOfi U U C T A H H O ~ ~  IIPOBOAUTCR no pe- 
3ynbTaTaM HHKJUHOMeTPUqeCKUX U C C ~ ~ ~ O B ~ H U ~ ~  C nOMOUbH) COOTBeT- 
c T B y m ~ u X  naneToK nnu I I p O r p a M M  nJln 3 B M  [80] .  

T O ~ H O C T ~  OUeHKU ~ @ @ ~ K T W B H O ~  TOnUHHbl  nOCTaTOqH0 BblCOKa H 
c~npenenneTcn cnenymuitchlu @ a K T o p a ~ u :  1) nocTosepuocTbm oruece- 
I I I I R  nnacTa K KonneKTopaM; 2J pa3pemamulek C I I O C O ~ H O C T ~ K ,  COOT- 

BeTCTByloLUeTO 3ouna unu MeTOna; 3 )  M ~ C I U T ~ ~ O M  my6un.  B KOTOPOM 
3 a p e r u c ~ p w p o ~ a ~ a  nnarpaMMa. .Anx noBblIIIeHnR ~ o s ~ o c T u  OUeHKu 
s@@eKTSi~~ofi TOnIUUHbl H ~ O ~ X O ~ U M O  IIpeXne B C m  YBeJTUsUBaTb 
nocToBepuocTb 3 a ~ n m ~ e u u i l  H a  OcHoBauuu neTanbHoro U ~ Y ~ ~ H U R  neT- 

~ O @ U ~ H ~ ~ C K K X  ~ ~ B U C ~ M O C T ~ ~  U COBepLUeHCTBOBaHHn I IpUMeHReMOm 
KoMnneKca ~ ~ O @ N ~ W ~ ~ C K U X  uCcJIen0Ba~Iik. 

M3noxeuuoe Bblme n o ~ a m ~ a e ~ ,   TO nnn sblneneuun nponyKTuB- 
HblX KOJIJleKTOpOB U O U e H K U  U X  ~ @ @ ~ K T ~ B H o ~  TOnlUUHbl H ~ O ~ X O ~ ~ W M O  

IlpOBeCTU HCCnenOBaHUR M U H U M Y M  n B Y M I l  M e T O n a M H ,  IIOKa3aHUII KO- 

T O P H X  OTpaxamT 0 6 u y m  u ~ e @ ~ e r a 3 0 ~ a c b 1 u r e u ~ p  eMKocTb nopon; 
nu60 nonxuu KoMnneKcuposaTbcn TaKne  MeTonbl nccneno~auuk, KO- 
TOPble IIO3BOJISIH)T qeJXeHaIlpaBneHH0 B O ~ ~ ~ ~ C T B O B ~ T ~  H a  KOnJIeKTOpbl 
u @ U K C U ~ O B B T L  n 3 ~ e ~ e u u e  wx napaMeTpoB.  6onbmoe 3naqeuue nnn 
nOBblUleHUR T09HOCTU OUeHKU ~ @ @ ~ K T W B H O ~  TOnUIUHbl HMeeT non6op 
MeTOJIOB U 30HnOB, BepTWKanbHble X a P a K T e P U C T H K U  KOTOPblX n0380- 

n ~ m ~  ~a1i6onee ~ o s u o  pemuTb 3 ~ y  s a n a ~ y .  B nacTonruee epeMrr Ha 
n p a K T W K e  IIIUpOKO npUMeHnloTCR 3KpaHUpOBaHHHe 30H,Kbl COIIPOTUB- 
neuun,  3ase~neuun  u @o~ycuposa~ub le  s o ~ n b l ,  no3~onnmmue yee- 
p e H H O  BblnenWTb nponnacTKu TOJIUHHOH) 0,2 M H 6onee, u MHKP03K- 

pauuposaHHbIe ziounbr, c u o ~ o u b m  K O T O P M X  onpenennmrcn c n o k ~ u  
Tonmuuom 0,05 M n 6onee. n p u ~ e n e n u e  no'reeuuan- u rpanuea'r- 
30HnOB nnR OnpeneneHWR ~ @ @ ~ K T U B H O ~  T O n U H U b I  npHBOnUT K YBe- 
JlUqeHUlo O ~ U ~ O K ,  Y T O  o ~ ~ c J ~ o B J I ~ H o  nPOnYCKOM IInaCTOB T O ~ I U U U O K )  

Meubue n n u m  3 o ~ n a  no ~pusoir no~euunan-3ouna u HannsneM 3 ~ -  

I 
. . 

pauublx n~J Ie~) l i l  Ha K ~ H B ~ X  ?panUeHT-30HnOB [78]. A 6 c o a m ~ ~ b l e  

o m u 6 ~ u  npu onpeneneHuu ~ @ @ ~ K T U B H O ~ ~  TonunHbl B 3TOM cnyqae 
M O ~ ~ T  nocTuraTb n n u ~ b ~  cTaunapTuoro 3ouna (0.5-2,25 M ) .  Ann ux 
BLI f lBneHUf l  H ~ O ~ X O ~ U M O  B C T ~ H A ~ P T H M ~  K O M n n e K C  ~ ~ O @ U ~ U ¶ ~ C K A X  

W C C ~ ~ ~ O B ~ H U ~  BKnIoYaTb 3KpaHUpOBaHHble H @ O K ~ C U ~ O B ~ H H ~ ~ ~  MeTO- 
,TLI c ~ e p ~ n ~ a n b ~ o f i  x a p a ~ ~ e p u c ~ u ~ o i r ,  06ecnesu~amuleA BbIneneHue 

IlPOnJlaCTKOB M W H H M ~ J I ~ H O ~  TOJIUIAHLI. 
M n u u ~ a n b ~ a n  ~ o n q n n a  e n u ~ a r ~ o r o  npocnon M O X ~ T  6 w ~ b  on- = 

peneneua u3 ~ a c u r ~ a 6 a  my6uu  peruc~pauuu nuarpaMM. B HacTonqee 
B p e M R  Ha I l p a K T U K e  UCIIOnb3yIOTCn nBa Macm~a6a m y 6 u ~ :  1 : 200 U 
1 : 500. n p u ~ e u n e ~ b ~ i r  ~ ~ O @ U ~ W ~ ~ C K U M U  npennpuuTnxMn cnoc06 pe- 
rucrpauuu nuarpaMM ua @0~06yMare c nocnenymquM KonnpoeauueM 
TYUILH) PeaJIbHO n03BOnReT B ~ a c w ~ a 6 e  1 : 200 OTMeTUTL IlJlaCTbI 
T O n U I U H O I O  0.1 M A B ~ a c u ~ a 6 e  ~ J I Y ~ W H  1 : 500-0,25 M .  H a  nna- 
I P A M M e  3TUM B e J I H Y W H a M  COOTBeTCTBYeT a H O M a n H f l  U U P U H O ~ ~  0,5 M M ,  
Ha KOTOPOR MOrYT YnOXHTbCR nBe JlllHMU TlPu xopomek H ~ C T P O ~ K ~  

perllc~pupvm~qeir annapa~ypbl. T ~ K U M  0 6 p a 3 0 ~ ,  B ~ T ~ H A ~ ~ T H W ~  K O M -  I 



O a ~ a ~ o  n p a ~ ~ u ~ a  n o n c s e T a  s a n a c o ~  so M H o r u x  c n y q a n x  ~ p e 6 ~ e ~  
BblLC2nnTb u n p o c n e x w B a T b  c n 0 k K U  mnqunow M e H e e  0,l M. 3 r a  3ana- 
Y a  M O X e T  6 b l T b  P e U l e H a  no p e 3 y n b T a T a M  M U K P 0 3 K P a H H P O B a H H O ~ O  

3 o ~ n a .  npwsene~~ble  s b l m e  n a u m e  ~ O K ~ ~ M B ~ T O T ,  YTO B O ~ M O ~ H O C T W  
T a K O r O  3 0 H N  MOrYT 6 b l T b  ~ @ @ ~ K T U B H O  U C n O J I b 3 0 B a H b I  T O n b K O  npw 
6onee JLeTaJIbHOM ~ a c m ~ a 6 e  rny6ua. ~ O ~ T O M Y  B O T n e n b H b l X  C K B a x n -  

H a X , B  W H T e P B a J I e  n P O ~ Y K T H B H O r 0  r O P U 3 O H T a  C J e n y e T  I l p O B O n U T b  uccne- 
n O B a H H R  B M ~ C I I I T ~ ~ ~  my6un 1 : 100 ti 1 : 50. Oco6eu~o sax -  
~ b l  T a m e  uccnenmanun B T o H x o s e p e n y w q n x c r r  pa3pesax, me H e -  

O ~ X O ~ ~ H M O  COnOCTaBJIf lTb U H T e r p a n b H Y H )  ~ @ @ ~ K T U B H Y H )  TOJTUUHY KOn-  
JIeKTOpOB B J l a q K e ,  y C T a H 0 B n e H H y l o  O n H U M  U 3  M e T O n O B  n0 Y C p e n H E H -  

HOMY n a p a M e T p y ,  H C y M M a p H y l o  T o n u u H y  n p o n n a c T K o B  K o n n e K T o p a ,  

B b l n e n e H H b l X  n p y r U M  MeTOnOM, I I O 3 B O n n I O U H M  P e r H C T p U p O B a T b  cn08- 
KH T O ~ U H H O M  M e H e e  0,l M. 

HEl@TETA30HACbIUEHHOCTb KOJIJIEKTOPOB 
M ITJIOIUAHb HE@TErA3OHOCHOCTM 3AJIE)KM 

4 1 .  HEKOTOPblE ACllEKTbl OUEHKM K03@@MILMFIITOB 
IIF.@T~ROflOliACLlUlL:HHOCTM KOJIJIEKTOPOB 

H ~ @ T ~ B O ~ O H ~ C ~ ~ U ~ H H O C T ~  I l P O ~ Y K T U B H b l X  I lJ laCTOB I I B n n e T C R  OnHUM A 3  

saxnekmnx n a p a M e T p o e ,  u c n o n b s y e ~ ~ x  npu n o n c s e T e  3 a n a c o ~  He@-  

TU. O n n a ~ o ,  K a K  o T M e s a n o c b ,  H a n p l i M e p ,  B p e m e H u x x  Bcecolos~oro 
C o B e u a n u n  no M e T o n u K e  n o n c s e T a  3anacos H ~ @ T M  (Kpac~onap,  
1971 r.),  npasnnb~oi r  o u e H K e  ~ T O ~ O  n a p a M e T p a  H e  Y n e n n e T c n  nonx- 
HOrO BHUMBHWR. ~ ~ U L ~ U ~ B ~ C T H ~ I  HeCOBePUIeHCTBO KOCBeHHblX M e T O n O B  

o n p e n e n e H n n  ~ e @ r e r a s o ~ a c b ~ u l e ~ ~ o c ~ u ,  a T a K x e  O T c y T c T s u e  c T a H -  

n a p T H o r o  M e T o n a  ee onpeneneuun no n a 6 0 p a ~ o p H b l ~  n a H H u M .  nepc- 
I leKTUBHblM I I B J n e T C R  T a K  H a 3 L J B a e ~ b l 8  I ~ P I ~ M O ~ ~  M e T O n  O I I p e n e f l e H N I l  

~ e ~ ~ e ~ o n o n a c ~ q e ~ ~ o c ~ ~ i :  O n u a ~ o  K o n H q e c T B o  C K B a x n H ,  n p o 6 y p e ~ -  
HblX  C I I P U M e H e H N e M  ~ I % T Y M H ~ I X  PaCTBOPOB,  B e C b M a  H e 3 H a 9 U T e J I b H 0 ,  U 

K O M n n e K C  n c c n e n o ~ a ~ n f i  n p H  3TOM H e  B C e r A a  AOCTaTOYeH n n r l  EOCTU- 

xtennn K O H ~ Y H O ~ ~  uenu. Hau6onee M a c c o s b l M u  I IB~RIOTCR reobu3use- 
C K U e  M e T O n b l  O n p e n e n e H U n  H ~ @ T ~ B O ~ O H ~ C ~ ~ U ~ H H O C T U .  XOTF~ A0 B O n -  

P O C y  06 ~ @ @ ~ K T H B H O C T U  3THX MeTOAOB, 6a3upyrour~xcrr H a  COnOCTaB- 

J e H U H  T ~ O @ W ~ W ' ~ ~ C K N X  OUeHOK I( A a H H b l X  n a 6 0 p a ~ o p ~ o r o  MOf ie J lHpOBa-  

HHX H ~ H  K e p H o s b l x  onpeneneeuk, c y u l e c T s y l o T  n p o T u B o p e s n s b l e  cyx-  
A e H u x ,  npu n o n c s e T e  3anacos no n o n a s n n l o u e M y  6 0 n b m u w c ~ ~ y  M e -  

C T O ~ O X ~ ~ H U ~ ~  B o n r o - Y p a n b ~ ~ o k  0 6 n a c ~ u  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T ~  O n p e -  

neJlflJlaCb C I lOMOWblO 3TUX OUeHOK. 

AJlff T e p p U r e H H b l X  n n a c T O B  n e B O H C K O r 0  U K a M e H H O y r O n b H O r O  803- 

p a c T a  ua M e c T o p o x n e H u n x  T a ~ a p u n ,  E a m ~ w p u u ,  n e p ~ c ~ o k  u Kyir- 
6blmesc~ok o6nac~ek c p e n H u e  B e n u s a H M  ~ e @ ~ e ~ a c ~ u r e ~ ~ o c ~ u ,  KOTO- 

nax  0,7-0,9. Hau6onee s a c T b l  ~ e @ ~ e ~ a c H q e ~ ~ o c ~ u  n o p n A K a  0,80- 
0,85. O ~ H ~ K O  UMeloTCH A a H H b l e ,  KOTOPble  CBUneTeiIbCTBYlOT,  YTO KOn-  
n e K T o p b l  n a H H o r o  T u n a  M o r y T  m e n  FI 6onee sblco~ylo n e @ ~ e ~ a c u -  
UleHHOCTb. H a n p n ~ e p ,  T. H. n 0 K p o s c K a n  n D. R .  K a n a 6 w ~  [196], 
a 3 y q a R  OCTaT09HYH)  BOAOHaCblUleHHOCTb n A a C T a  111 R p e r c ~ O r 0  MeCTO- 

p O X A e H U n  no K e p H a M ,  O T O ~ ~ ~ H H ~ ~ M  c c o 6 n l o n e ~ u e ~  M e p ,  UCKJl loqalo-  
q u x  n o T e p l o  N n p u 0 6 p e ~ e H U e  H ~ @ T U  u B o n H  0 6 p a 3 u a ~ u  B npouecce- 
ux u 3 ~ n e s e ~ u n ,  T p a H c n o p T u p o s K n  H x p a H e H w n ,  y c T a u o s u n u ,   TO nnrr 
p a c c M a T p u s a e M o r o  n n a c T a  n p o u u u a e M o c r b l o  2 H c n p K o  eblpaxes- 
HbIMH ~ U ~ P O @ U ~ ~ H ~ ~ M U  C B O ~ ~ C T B ~ M N  BOAOHaCblUeHHOCTb COCTaBJI f l eT  

3Oh, x o ~ n  B noncqe.rax sanacos H ~ @ T H  ee n p u H n M a n n  pasno8 6,9 u 
8,7%. A p y r u ~  n p a M e p o M  n s n n e T c n  n n a c T  Ci M~X~HOBCKOI 'O  M e m o -  

p o x n e e H n ,  no KOTOPOMY npu n e p e c M o T p e  3 a n a c 0 ~  H ~ @ T ~ H ~ C M U ~ H -  
HOCTb n P U U l J O C b  YBeJlUYNTb OT 0 3  110 0,946 [189]. 

K ~ K  U3BeCTH0,  3anacb1 P O M ~ U I K H H C K O ~ O  M e C T O p O X n e H H f l  IIOilCYH- 

T b l B a n u c b  pa3nenb~o no n n o u r a n s M ,  K a T e r o p H f l M ,  n n a c T a M ,  T u n a M  

KOnJleKTOpOB. C p e n u e B 3 B e I U e ~ H a f f  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T ~  nna r O p U 3 0 H -  

T a  HI B U e n o M  u no s c e M y  M e c T o p o x n e n a w  n p u H n T a  paesoR 0,79. 
O ~ H ~ K O  3 T 0  n p O T n B O p e q U T  A a H H b l M  M. @. ~ J I ~ M o B ~  [68], ~ 0 ~ 0 p b l k  n o  
T P e M  I l JOlL lan r lM P O M ~ ~ U K N H C K O ~ O  M e C T O P O X n e H H H  Y K a 3 H B a e T  H a  XO- 

poluylo CXO&NMOCTb p e 3 y f l b T a T O B  ~ ~ o @ H ~ H Y ~ c K u x  U n a 6 0 p a T o p ~ b l x  

o q e H o K ,  n a B a n  c p e n H e e  3 n a ~ e ~ u e  ~ e @ ~ e ~ a c b ~ u r e ~ ~ o c ~ u  nnn r o p u ~ o u ~ a  
A,, p a B o e  87. B C B R ~ U  c ~ T U M  H a M u  n p o B e n e H a  ( ~ a 6 n .  23) o u e H K a  

C p e n H U x  3 H a q e ~ U f i  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T ~ ~  n n a C T 0 B  r O P U 3 O H T a  HI A n %  

M e C T O p O X n e H l i n  no n a H H M M  3 n e K T p O M e T p u u  H no 3aBUCHMOCTH OCTa-  

T O Y H O ~  B O n O H a C b l U e H H O C T U  OT DPOHNUaeMOCTU [68]. 
M3 T ~ ~ J I .  23 cnenye+, YTO T ~ O @ U ~ U ~ ~ C K I I ~ ~  M e T o n  n a e T  C ~ I J I ~ C T B ~ H - .  

H o e  3 a H H X e H U e  H ~ @ T ~ H ~ C ~ I I I I ~ H H O C T U  no CpaBHeHNKl  C n a 6 o p a T o p H H -  

M U  o n p e n e n e H u n M M .  nepean npuqnsa -  @unbrpauun B n p O n y K T l l B H M e  

n n a C T b I  B O ~ H ~ I X  P a c T B o p o B ,  3a c q e T  qero n p o n c x o n n T  06pa30sauue 
6 o n b m u x  3 0 H  ~ P O H U K H O B e H U R .  ~ P U  3TOM, n0 n a H H b l M  C. A. C Y ~ T ~ H O B ~  
N H. M. C B H X H Y U I N H ~  [238], C H N X e H U e  H ~ @ T ~ H ~ c ~ ~ ~ U ~ H H O C T I ~ I  M O X e T  

n o c T u r a T b  7%.  B ~ o p a n  n p u r n H a  c ~ m a ~ a  c nepsok u 3 a ~ n r o s a e ~ c x  
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, pa36yxalouux, H ~ I I P U M ~ P ,  r n R p O C f l K l n H C T h I X  q e M e H T O B  O T M e s a e T C f l  
 KT Y B e J l U Y e H U R  OCTaTOYHOrO HaCbl IUeHUR ~onofi .  npll 3TOM BOnO-  

HaCbl IUeHHOCTb  M O X e T  Y B e J l U Y U B a T b C f l  H a  40%. H e y ~ e ~  3 T O S 0  RBJIeHUfl  

npu u H T e p n p e T a u u a  r e o @ n 3 ~ s e c ~ u x  H K e p H o s b l x  n a H H b l x  M o x e T  npu- 
HeCTN K  C Y W e C T B e H H O M Y  U C K a X e H H M  n p e n c ~ a ~ f l e ~ ~ f i  0 Bef lN' iUHe nep- 
~ 0 H a 9 a f l b U 0 f i  H ~ @ T ~ H ~ C ~ ~ I ~ ~ H H O C T U  I l f l aCTOB.  B CBR3U C  3 T U M  n O n e 3 -  

HblM M O X e T  O K a 3 a T b C I I  C O n O C T a B f l e H H e  P e 3 Y J I b T a T O B  O I I p e A e f l e H U R  He@-  

TeHaCbIUIeHHOCTU I lPRMblM U KOCBeHHblM M e T O n a M N .  

K ~ K  U 3 B e C T H 0 ,  H a  T Y ~ ~ M ~ ~ U H C K O M  M e C T O p O X A e H H H  HeCKOf lbKO C K B a -  

X U H  n p o 6 y p e ~ o  C H C n O f l b 3 O B a H U e M  ~ U T Y M H O ~ O  P a C T B O p a ,  B.  M .  be- 
! 

p e 3 u ~  [30], onupancb ua n a u m e  no ~ T U M  C K B a x u H a M ,  B b l n o n u u n  

, , H C C f l e n O B a H U e  ~ @ @ ~ K T U B H O C T U  KOCBeHHLdX M e T O n O B  O v e H K H  BOAOHa-  

C b l U e H H O C T H .  B ~ a 6 f l .  24 I l P H B e n e H b l  p e 3 Y J l b T a T b l  COnOCTaBneHUII  O U e -  

HOK BOf lOHaCbIUeHHOCTU,  n O f l Y 9 e H H b I X  no KOCBeHHOMY A  n P R M O M y  M e -  

i '  
T O n a M .  O T M ~ T A M ,  Y T O ,  n0 n a H H b l M  B. M .  6 e p e 3 U ~ a ,  U ~ B ~ C T K O B O - 6 U -  

~ y ~ ~ b l f i  PaCTBOP.  H a  KOTOPOM n p o 6 y p e ~ b 1  O U e H O s H b l e  C K B a X H H b l ,  CO- 

nepxan u e K o T o p o e  K o n u s e c T B o  BOAM, B C B ~ U  c s e M  H e  n c K n m s e H a  

B O 3 M O X H O C T b  nPOHHKHOBeHUf l  nocnenuek B I lJ laCT.  

H a  OCHOBe n o n y s e H H b I x  n a H H b I X  B. M. 6 e p e 3 H H b l ~  C n e n a H  Bb l -  

B O n  0 T O M ,  9 T O  KOCBeHHbIe  MeTOnbI  BO MHOrHX c J I Y " I ~ R x  n a l o T  3 a H H -  

X e H H y I O  O U e H K y  BOAOHaCbIUeHHOCTU.  Oco60 C J I e n y e T  0 6 p a ~ U ~ b  BHU- 

M a u u e  ua TOT @ ~ K T ,   TO ~au60flbmue p a c x o x n e H u z  B oneme BOZO- 
H a C b I U e H H O C T U  HPRMbIM R KOCBeHHbIM M e T O n a M H  O T M e s a I O T C R  nnfl 
HU3KOIIOpUCTblX H H T e p B a n O B ,  K O T O P M e ,  B e P O f l T H O ,  U  ~au6o f l ee  W H H H -  

i 
, !  

C T b l e .  Ann BblCOKUX 3 H a ~ e ~ H f i  IIOPUCTOCTU X a p a K T e p H b l  1 1 p a K T U q e -  

C K H  cosnanaloque p e 3 y n b ~ a ~ b 1 .  M O X H O  n o n y c T u T b ,  YTO 3a c s e T  npo- 
HUKHOBeHUR I I M ~ B ~ L ~ ~ ~ ~ C R  B  P a C T B O p e  BOAbl  B  n n a C T b 1  H  ee H 3 a H ~ o n e k -  

C T B H f l  C  r f lHHUCTblM U e M e H T O M  B  H H ~ K O ~ O P N C T O ~  Y a C T U  pa3pe3a 3 a B b 1 -  

U I e H H O e  KOJIUYeCTBO B O n b l  @ U K C U ~ ~ ~ T C H  P i  n p f l M O M y  M e T O A y .  B03- 
M O X H O C T b  3 T O r O  I l O n T B e p X n a e T C R  n a H H b I M U  no O n H O M y  113 ~ p y l l ~ e f i -  

mwx ~ e c ~ o p o x n e u u f i  M u p a  Xaccw-Mecayn ( A n x u p ) ,  me B o n ~ o f i  u3 '1 
Ta6,luyn 24 
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! U IlPRMblM METOnAMA n J l R  IIOPOn C  PA3HOU IlOPHCTOCTbKl 

I Bononacwqemoem II B o n o ~ a c q e m m  
,%). omezeaemmax I I (0,") . onoeneneHHan I 

Cjb1flO n p o s e n e H o  cneuuanmoe u 3 y s e ~ u e  ~ e @ ~ e ~ o n o ~ a c ~ q e ~ u o c ~ u  H a  
o c H o s e  c n n o m H o r o  K e p H o B o r o  o n p o 6 o ~ a ~ w f l .  3 a ~ e p b l  B o n o u a c b l q e H -  

HOCTU 6b1nn C n W a H b l  ( r p e M f l  M e T O A a M N :  n P f l M b I M  ( C K B B X U H B  npo6y- 
p e H a  C  PaCTBOPOM HE H ~ @ T R H O ~ ~  OCHOBe,  HO, 110 H M e I O U H M C f l  A a H H b l M ,  

p a C T B O p  H M e e T  Y a C T U Y H Y l o  B O A O O T ~ ~ Y Y ) ,  no M e T o n y  napcenna ( H a -  

r H e T a H u e  P T Y T H )  u no u ~ n y ~ q u o ~ u o ~ y  K a p o T a x y  ( ~ a 6 n .  25) .  Onpe- 
J e J I e H U e  n p O B e A e H 0  IIO n R T U  C M e X H b l M  U H T e P B a f l a M  pa3pe3a. 

Heo6xonu~o  O T M e T H T b ,  9 T O  OT H H T e p B a n a  1 K U H T e P B a f l Y  5 no- 
c T e n e H H o  H a p a c T a e T  conepxaeae r n u H w c T o r o  I r e M e H T a ,  a uasuuan c 
I i H T e P B a J a  2 M e H f l e T C R  H er0 K ~ Y ~ C T B ~ H U ~ I ~ ~  COCTaB - OT K a O n n H H T O -  

B o r o  no u n n n T o s o r o .  B u a T e p e a n c .  1 B c e  T P U  M e T o n a  n a m  n p u M e p H o  

O A U H a K O B b I e  p e 3 y n b T a T b l .  H ~ Y H H ~ R  C  H H T e p B a J a  2, n p O H C X O A U T  pe3- 
KOe Y B e n l l Y e H U e  OUeHOK BOAOHaCbIIUeHHOCTH, I lO f lY9eHHblX  no n p R M 0 -  

M Y  u O C O ~ ~ H H O  no r e o @ u 3 u s e c ~ o ~ y  M e T o n a M .  3 ~ o  0 6 % n c ~ n e ~ c f l ,  ua 
H a m  ssrnnn, s ~ n p a ~ a u n e f t  sacmu u n n H T o s o r o  c o c T a s a ,  sero H e  M o r -  
no 6 b 1 ~ b  npu wccnenosanwrrx M e T o n o M  napcenna. P e s y n b ~ a ~ b r  onpo- 
~ O B B H U R  no~a3anu H ~ O ~ O C H O B ~ H H O ~  3 a ~ b l m e ~ u e  a6co f l rn~~o f i  O T M e T -  

KU B H K ,  O ~ ~ C J T O B ~ ~ H H O ~  O L U U ~ K ~ M H  B  O U e H K e  BOAOHaCbluleHHOCTU 

nopon no r e o @ u 3 n s e c ~ ~ ~  n a H u b l M .  

T ~ K A M  0 6 p a 3 0 ~ ,  B  pflne C f l y Y a e B  M O X e T  n p O H 3 0 f i ~ u  H ~ O ~ O C H O B ~ H -  
H o e  3 a H U X e H U e  H ~ @ T ~ H ~ C ~ I U ~ H H O C T H ,  a C f l e n O B a T e f l b H O ,  K  6ana~co-  
BblX 3 a H a C O B  H ~ @ T U .  0 6  3TOM C B U A e T e f l b C T B Y l o T ,  H a n p U M e p .  pe3YJlb- 
T a T b I  a~a.mu3a p a 3 p a 6 0 T K U  HeKOTOpblX  M ~ C T O P O X ~ ~ H U ~  KyH6blme~- 
C K O ~ ,  ~ ~ P M C K O ~ ~  06flac~efi  U T a ~ a p u u .  ~ O ~ T O M Y  H ~ O ~ X O ~ ~ W M O  KPHTH-  

YeCKU p a C C M a T p U B a T b  p R A  n o ~ a 3 a ~ e f l e f i  p a 3 p a 6 0 ~ ~ H  U B  TOM Y H C J e  

K O ~ @ @ W U U ~ H T  Bb lTeCHeHHR.  
Ecnu B O n p O C b l  OUeHKU H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T U  T e P P U r e H H M X  KOJl f leK-  

T O P O B  H e n b 3 f l  C q U T a T b  nOJIHOCTblo P e Y l e H H b l M U ,  T O  O U e H K a  H e @ ~ e ~ a -  

C M q e H H O C T H  K ~ P ~ O H ~ T H ~ I X  KOJl f leKTOPOB ~00614e  M O X e T  6 b l ~ b  OT-  

H e c e H a  K p u c n y  npo6ne~ ,  B e c b M a  n a n e K u x  OT o K o H s a T e n b u o r o  peme- 
HUR.  TO O ~ C T O R T ~ J I ~ C T B O  C B f l 3 a H O  C  OTCYTCTBUeM M e T O n O B  O n p e A e J l e -  

HHfl  H a s a J I b H o f i  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T U  T p e I U H H O B a T b l X  I I O p O n  no K e p -  

H a M .  C y q e c ~ ~ y l o l u e e  n o n o x e H n e  06ancu~e~crr  u e c o s e p m e u ~ o f i  T e x u u -  

~ 0 f i  U  T ~ X H O J O T U ~ ~ ~  6 y p e ~ w f l  C K B a X U H  B  CJIOXHbIX reOf lOSU9eCKHX Y C -  
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METOnAMH (MECTOPO)I(.TEHWE XACCH-MECAYn,  Z J X H P l  

M e m m  o q e ~ ~ a  8ono~aWen8oem M e m m  OUeHKH 80E.OABcMqeHHOem 

H o ~ e p  H o ~ e p  
WIRepBana 

BHWKUNOH- 
xmpeana ynmwura- 

n p ~ ~ o f i  napcenna RslR xapo- npwoR napcenna . o h  a- 
T a x  P a x  

1 0.19 0,20 4 0.14 0,05 0.66 
2 0 2  0.12 : : $ I  5 0.60 O,l8 0.86 
3 0,20 0,ll 0.72 



~ O B U R X  u O T c y T c T B u e M  C n e u n a n b H b l x  YCTPORCTB r e p ~ e ~ ~ 3 a u n n  BH- 
6 y p e ~ ~ o r o  K e p H a  H a  sa6oe. C n e n c ~ s u e ~  x o r o  X B J I ~ ~ T C R  H OTCYTCT- 

, B U e  B03MOXHOCTU I IPUMeHUTb AflX OUeHKU H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T U  np0- 
M ~ ~ C ~ O B O - ~ ~ O @ R ~ U ~ ~ C K A ~  M e T o n u .  

I 
Q kj // 

B npouecce 06pa3osawun K ~ ~ ~ O H ~ T H H X  o ~ n o x e ~ u f i  B y c n o B u n x  
B o n u o r o  6accef i~a  n e p s o H a v a n b H o  u M e e l u w e c R  nopu s a n o n u m o T c n  

~onofi. nepepacnpeneneune @nwunoe 0 6 ~ 9 ~ 0  H a s n H a e T c R  nocne @op- 
P,,c, 42, Manen" ... 

MUPOBaHHf l  C K n a n K U  H 803HHKHOBeHHR T ~ K T O H N ' ~ ~ C K O ~ ~  TpeUI I IHOBaTO-  
I 

CTU. n p u  M n r p a u u u  y r n e B o u o p o n o B  p a c n p e n e n e H u e  H ~ @ T N  K B o n u  KOH- 

T p O f l U p y e T C X  I ) N ~ ~ ~ ~ ~ C K I I M U  C B O ~ ~ C T B ~ M ~ I  I lOpOA, r p a B U T a U U O U H b l M H  U 
~ ~ I I O J H ~ H H O ~ ~  E o n ,  

K a n w n n n p n m n  c n n a M u .  nocne @ O ~ M W ~ O B ~ H M I I  3 anexn  ~ e @ ~ u  s a c T b  

BOAH o c T a e T c x  B T p e u n H a x ,  B p a 3 n 1 1 q ~ t . 1 ~  n y c T o T a x  B T O P U ~ H O ~ O  npo- 1 V =-darh,(3aa+!$), (VIILI) 
UCXOXAeHUR 11 B I I ePBUqHblX I l O p a X  KOflJleKTOpOB. O C T ~ B U ~ I I C I I  B O n a  6 
M O X e T  HaXOANTbCA B C B O ~ O A H O M  U CBR3aHHOM COCTOXHAH. C B X 3 a H H a X  me h,-- B M C O T ~  n o n % e ~ a  BOAH B K ~ B ~ P H ~  ( O T C ~ ~ T  OT C ~ M O E " ~  HUX- 
BOAa H p U C y T C T B y e T  B KOJlJ leKTOpe B B H A e  IIJIeHOK U B K a n U J J I R p H o  ~ e f i  TOqKU ~ a ~ e p ~ b l ) ,  a- P a A U y C  K p y r a ,  0 6 p a 3 0 ~ a ~ H O r o  n O B e p X H 0 -  

I 
Y A e p X a H H O M  B U m .  Ecnw B KOJIJ leKTOpe HaXOAUTCX T O n b K O  C B X 3 a H -  CTbH) BOAbl, 3 a ~ 0 J I U X l o l u e f i  HWXHIOIO q a C T b  K a B e P H b I .  

H a X  BOAa ,  TO H e 3 a B U C U M O  OT T u n a  KOJ l J l eKTOpa  ( T ~ ~ u u H H ~ I ~ ~ ,  T p e I U H H -  Ecna T p e q u H a  B e p T u K a f l b H a  (yron H a K f l O H a  p a B e H  90°), T O  BCJIeA- 
H O - ~ O ~ O B ~ I ~ ~ .  K ~ B ~ ~ H O B O - T ~ ~ I U U H H ~ ~ ~  M T. n.) H ~ @ T ~ H ~ c ~ I ~ U ~ H H ~ C T ~  r T B U e  r D a B W T a U A O H H O r 0  D a 3 A e J l e H H R  C B O ~ O ~ H ~ R  BOAa  3 a M e H H T C R  

M o x e T  A o c T u r a T b  B b l c o K n x  3uaqe~ufi .  3 ~ c n e p u ~ e n ~ a n b ~ b r e  uccneno- 
B a H N X  H T e O P e T U q e C K H e  P a C q e T b l  n O K a 3 a J I U ,  9 T O  H ~ @ T ~ H ~ C ~ I U I ~ H H O C T ~  

I 
N &emhua. npi yrnak ~ a ~ n o n a  T ~ ~ ~ H H H  60, 45, 30 u 0' ~ e @ ~ e ~ a c b l -  1 

T P e l U H H H O r O  KOJIJleKTOpa M O X e T  I I P U ~ J I U X ~ T ~ C I I  K 100%. U e H H O C T b  K a B e P H b l  COOTBeTCTBeHHO P a B H a  88,7; 84,8; 76,l U 45%. 
Ann BepXHeMeJIOBblX 3 a f l e X e f i  ZIMACCP x a p a r c T e p e ~  r n a B H b l M  06- H ~ @ T ~ H ~ C H ~ ~ H H O C T ~  noponbl B u e n o ~  3BBUCHT OT C O O T H O U ~ ~ H U R  eMKO-  

p a 3 0 ~  K ~ B ~ P H O B O - T P ~ U U H H ~ ~ ~  T U ~  K O ~ ~ ~ K T O P ~ .  O T H O W ~ H ~ I ~  0 6 b e ~ a  ~ a -  ~ T e f i  K a B e p H  H T P e l U U H  

B e p H  K 06 'be~y  T P e I U H H  0 6 b l ' f ~ 0  W3MeHReTCX OT €!AllHllUbl A 0  2,25. . nnrr B e p X H e M e f l O B b l X  KOflJ leKTOpOB YMACCP H a  O C H O B ~ H U U  np0- 
B K a B e p H O B O - T p e U H H H O M  T U n e  K O n f l e K T O p a  Y A e J I b H a X  n O B e p X N O C T b  ~ u c n o ~ o - r e o @ ~ 3 ~ s e c ~ n x  u r u n p o n u ~ a ~ u s e c ~ u x  ~ a ~ e p u a n o s  onpene- 
n o f l o c ~ e f i ,  3aHOJ lHeHHblX H e @ ~ b l o ,  H a M H O r O  6onbure, YeM B T p e U H H H O M  neua K ~ B ~ ~ H O ~ H ~ X  u T ~ ~ U I ~ H U ~ X  ~ M K O C T ~  ( ~ a 6 n .  26). P ~ c ¶ ~ T  

I 
T u n e  KOJ l f l eKTOpa ,  H H ~ @ T ~ H ~ c ~ ~ ! . U ~ H H O C T ~  n e p B O r O  H e  M O X e T  6 b 1 7 b  H a C b I U e H H O C T U  1l0~0nbl B U ~ ~ O M  ~ P O B ~ ~ H  no @ O P M Y J ~  
p a ~ H 0 f i  100%. ~ O M H M O  3 T O r 0 ,  H ~ @ T ~ H ~ c ~ ~ L L ( ~ H H o c T ~  6 y n e ~  e I U e  M e H b -  m x B C  + Mi 
Ue n p U  H a J l U q U H  B HeKOTOPblX K a B e p H a X  C B O ~ O A H O ~ ~  BOAbl. k:: = 

M H O ~ O ~ I I C ~ ~ H H ~ I ~  UCCneAOBaHNX,  H P O B e A e H H b l e  H a  BblXOAaX B e P X -  mo 

I 
HeMeflOBbIX O T J I O X ~ H N ~ ~  H a  E H e B H y D  I lOBepXHOCTb,  a H a J l r l 3  K e p H O B O r O  me m,, m,;., m, - 0 6 q a ~ ,  K ~ B ~ P H O B ~ R  A T P ~ ~ B H H ~ R  IIOPHCTOCT~; 

~ a ~ e p ~ a n a  N ~ ~ U @ O B  I I O K ~ ~ ~ J I U ,   TO T O I I U I ~  U ~ B ~ C T H I I K O B  paccese~a  k M K B  u k,,T - H ~ @ T ~ H ~ C ~ I L I ( ~ H H O C T ~  K a B e P H b l  U T P e U U H b l  (COOTB~TCT- 

BePTNKaJTbHblMM U HaKJlOHHbIMH T P e U H H a M U ,  a P a 3 B H T b l e  B n O P O f i a X  B ~ H H O )  . 
K a B e p H b l  N M e M T  B e C b M a  p a 3 ~ 0 0 6 p a 3 H y ~ )  @OPMY. C006IUe~ue K a B e p H  -- 
M e X A y  co6ofi O c y l u e c T B f l A e T c n  no M e n K H M  n o p a M  u e q e  u a q e  no 
T p e m u H a M ,  n e p e c e ~ i a l o l u ~ ~ ~  K a s e p H b r .  ~ ~ ~ ~ c J I o B H o ,  ~ e @ ~ e ~ a c m q e ~ -  AAHHbIE PACqETA HI 

CM)SHOUIEHUff EMKC 
HOCTb K a B e P H  A O J l X H a  6 b l ~ b  H M X e ,  9 e M  T p e W A H .   TO O ~ % I I C H I I ~ T C I I ,  

BO-DePBbIX,  MeHbIUUMU KanHJ l f lXPHblMA Cl l J l aMU (HflU UX I lOnHbIM OT- 

I 
He@ema-UIROm nOpOW 1s %) "Dm 1 

C Y T C T B U ~ M )  B K a B e P H a X  U, BO-BTOPblX. TeM.  ' IT0  n p U  @ O ~ M U ~ O B ~ H U ! ~  
ny-om' % ' 

pasnwnbtx yrnax HaKnoHa i ! [ rsr, m-..,"" 

sanexu H ~ @ T U  B c n e n c r s u e  p a 3 n ~ q ~ h l x  n n o ~ ~ o c ~ e f i  H ~ @ T R  u BOJIM B 

IlJlaCTOBblX YCJOBNRX U e @ T h  B C n n b l B a e T  no T p e U U H a M ,  n 0 n a A a e T  B Mempoxacn~e 2 2 rn 3 i[- 
K a B e p H b l  U Bb lTeCHReT U 3  HHX B o n y .  B SBBUCHMOCTU OT TOTO, I I O n  K a -  

I I 
v g I g k l  .. .. KHM y r n o M  H a K n o u a  K ~ O P H ~ O H T Y  T p e u u n a  n e p e c e K a e T  K a s e p H y ,  

~ e @ T b  M O X e T  BblTeCHUTb BCH) H n H  T O n b K O  W C T b  BOAbl H 3  H e e .  Bcnen- i 2 JZe I I I 
CTBHe  r P a B U T a U A O H H O r 0  p a 3 P e f l e H U R  OCTaBlLlaXCfl B O P a  HaXO&UTCR K a K  ~ n . . n ~ m o C ~ n n , ~ I  M ~ Y O C ~ O C D ~ D ~  Q I C J 1  

6 6 1  B w a p ~ a ~ e ) ) .  311bmpoeo C~apo 
n f l R  P a C q e T a  H ~ @ T ~ H ~ C ~ ~ W ~ H H O C T U  ( C  y q e T O M  c ~ o 6 o n ~ o i r  B o l I b l )  X~H-. ,~, , .  

I 
K a B e p H b l ,  I l e p e c e ' i e ~ H o f i  T ~ ~ I U U H O R ,  I l p n M e M  YCnOBHO, YTO O H a  H M e e T  Eparys~ 
@ o p ~ y  urapa. Ha pnc. 42 n o ~ a 3 a ~ ~  ~ a s e p ~ b r ,  n e p e c e s e ~ ~ b ~ e  ~ p e u n -  I I I I I I I I 



I / '  , . .  i 
li I B b t s u c n e ~ u n  n O K a 3 b l B a K ) T ,  ' I T 0  I l p H  H 3 M e H e H H H  Yr f lOB H a K n O H a  

#! ; T p e W U H ,  n e p e C e K a l o U U X  K a B e p H b l ,  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T ~  3 a M e T H O  H3-  

I ' M e H n e T C E .  n p H  3TOM C n e n y e T  OTMeTHTb,  9 T O  ~ 0 f l e 6 a H H e  3 ~ a 4 e ~ H f i  OT- 

I ~ o m e ~ u n  m,./m, B 0 6 4 e ~  ~e T ~ K  c n n b ~ o  s n u n e ~  na ~ e @ ~ e ~ a c ~ q e n -  
HOCTb. E C ~ H  Yrflbl H a K J O H a  T P e U l U H  K r O P U 3 O H T Y  P a B H b l  60, 45 H n H  
30°, T O  n p H  pa3111iqHbIX COOTHOUIeHHIIX mws/mT H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T ~  
O C T a e T C n  n p a K T U q e C K H  O A H H ~ K O B O ~ ~ .  Ecnu Xe T p e W H H b l  r O p H 3 0 H T a n b -  
Hb le ,  TO B 3TOM C f l y q a e  O T M e q a l o T C n  ee B a p H a U H H ,  O ~ ~ C J I O B J I ~ H H ~ I ~  
pa3 f lH ' lHb lMH OTHOlUeHHRMU mHB/mr 

~ P H  Y r f l a X  H a K f l O H a  T p e U H H  OT 90 A 0  30" H ~ @ T ~ H ~ C ~ I ~ ~ H H O C T ~  

y M e H b m a e T c x  B c e r o  H a  10%. K a K  npasano, B e p x H e M e n o e u e  K o n n e K T o -  
pbl YMACCP X a p a K T e p H 3 y l o T C X  H a J l U q H e M  T p e u l H H  B e p T H K a n b H O r O  H 

HaKf lOHHOrO H a n p a ~ f l e H ~ f i .  B CBR3H C 3THM H ~ @ T ~ H ~ C ~ ~ ~ ~ H H O C T ~  no- 
I 

p0n 6 y n e ~  H H X e  90%. Pacse~bl n O K a 3 b l B a l o T ,  s T 0  n n Z  n p P i H n ~ 0 f i  MO- 

nenw K o n n e K T o p a  o H a  paena 85%. 
ECT~CTB~HHO,  ' I T 0  I IPHHRTaI l  M O A e f l b  H e  nBflXeTCX e n H H C T B e H H 0  BO3-  

MOXHOR. Ha puc. 42 T p e m n H a  npoxonm B c e r n a  sepes qemp c@epu- 
s e c K o f i  nonomu. n p u  n o n o x e H w f i x  T p e u m b l  B b l I U e  unu H n x e  q e H T p a  

c @ e p k J  H ~ @ T ~ c o A ~ ~ x ~ H H ~  6 y n e ~  COOTBeTCTBeHHO Y M e H b l u a T b C n  kinu 
y B e n H 4 H B a T b C F I .  

Onpene~lenue ~ e @ ~ e ~ a c b l q e ~ n o c ~ u  no n p o ~ ~ c n o e o - r e o @ n 3 1 1 s e c ~ ~ 1 ~  
n a H H b l M  n f l r t  K O n f l e K T O p O B  K a B e p H O B O - T p e I I ( H H H O r 0  T u n a  n p U  H a f l H s U U  

B O A O H ~ C ~ ~ U ~ H H O U  M a T P U U b l  HeBOBMOXHO 313-38 OAHHaKOBOrO BJIHIIHHII 

K ~ B ~ ~ H O ~ H O C T H  H ~ e @ ~ e ~ a c b l u e ~ u o c ~ u  noponbl H a  A a H n b l e ,  nonysae- 
M b l e  C n O M O W b l o  MeTOAHKH A. M. Hesan. kinas K a p T U H a  nonysaercn 
npu onpeneneiiaw ~ e @ ~ e n a c b I l q e ~ ~ o c ~ n  n o p o ~ o - ~ p e u u ~ ~ o r o  K o n n e K -  

i ~ o p a .  B npenenax YMACCP B o ~ n o x e ~ ~ w n x  a n ~ c ~ o r o  ~ o s p a c ~ a  S a n e -  

X U  H ~ @ T H  I l p H y p O q e H b l  B OCHOBHOM K T a K O M Y  T H n Y  KOAfleKTOPOB. 
n p H  O l r e H K e  H ~ @ T ~ H ~ c ~ ~ U ~ H H O C T H  H C n O f l b 3 0 B a f l a C b  M e T O A U K a  
H. A. ~ Y C ~ K O B ~ .  3 ~ a  M e T O n U K a  H M e e T  p f l n  HenOCTaTKOB,  CBf l3aHHblX 

C HeKOTOPblMl l  AOIlYUeHPiRMH, H a  KOTOPblX O H a  6a3npye~cn.  
Haa6onee noc~osep~blf i  p e 3 y n b ~ a ~  n o n y q a e T c r r  npu onpenenennu 

! ' H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T H  no K e p H a M .  B C ~ B K ~ B H M ~ M H ~ @ T M  M. n. no- 
ponnoebt~ npennoxee M e T o n  o ~ 6 o p a  K e p H a  c n a p a @ u e n p o ~ a ~ u e ~  ero 

. . H a  3a6oe C K B a X U H b I .  6 b l f l N  n p o 6 y p e e ~  O U e H O s H b l e  CKB. 140 n 141, B 
KOTOpbIX nPOBOAHf lCn  0 ~ 6 0 ~  K e p H a  6e3 n o 6 a s o ~  B ~ J ~ w H u c T ~ I ~ ~  p a C T B O p  

1 
H ~ @ T N ,  9 ~ 0 6 ~  H C K n l o 9 H T b  B 0 3 M O X H O C T b  IlPOHHKHOBeHUIl ee B KepH.  
n a p a @ H l I ~ p O ~ a ~ l i e  K e p H O B  Bb lnOf lHnf lOCb  H a  aa6oe CKBBXHH:  KOJIOH- 

K o e a n  ~ p y 6 a  s a n o n ~ n n a c b  H a  n o B e p x e o c T u  n a p a @ u s o ~ ,  B npoqecce 
B ~ I ~ ~ ~ H B ~ H H R  K e p H  n o c T y n a n  B p a c n n a ~ n e n ~ b ~ f i  napa@aa, s ~ o  npennr- 
C T B O B a n O  C O ~ P H K O C H O H e H H l o  C HHM r J IUHUCTOr0  P a C T B O p a  H COOTBeTCT- 

I BeHHO @ H A ~ T ~ ~ U U H  B O n b l  Pi3 TnHHHCTOrO P a C T B O p a  B K e p H .  B 6 o n b m u ~ -  
C T B e  C J y q a e B  H a  n O B e p X H O C T b  IIOnHRTbI  X O p O l u O  3 a n a p a @ H ~ E i p 0 ~ a H -  

; ~ b l e  ~ e p ~ e a .  C o n o c ~ a s n e ~ u e  n o n y s e ~ ~ b ~ x  onpenene~ufi ~ o n o ~ a c b t m e ~ -  

HOCTU no 3 a n a p a @ r i ~ w p o s a ~ ~ b 1 ~  u H e  s a n a p a @ u ~ u p o s a ~ ~ b l ~  H a  3a- 
602 K e p H a M  no~asb leae~ ,  s ~ o  na3~annuA M e T o n  naer nonoxurenbsue 
p e 3 y n b T a T b l .  n a p a @ ~ H ~ p ~ ~ a H H e  K e p h O B  H a  3a6oe C K B P X H H  I I B n R e T -  
CII ~ @ @ ~ K T N B H ~ ~ M  M e T O n O M  U3OJIIlUHH K I P H O B .  O C T ~ T O ~ H ~ R  B O n O H a -  

158 

C b I U i e H H o c r b  no H U M  O T p a x a e T  c o n e p x a H a e  c ~ n 3 a ~ ~ o A  ~onb l  B no- 
ponax B M l l l e  I lOBePXHOCTA BHK. 

B CBR3U C T e M ,  9 T O  I lOf lHaR r e P M e T U 3 a U U R  K e P H O B  n p H  o ~ 6 o p e  ax 
H a  3a6oe B c e  x e  H e  n o c T n r a e T c n ,  B n o n y s e H H M e  p e 3 y n b ~ a ~ b 1  onpene- 
J l eHUR BOnOHaCblUIeHHOCTN B B e A e H M  I l O n p a B K N  [77]. ~ o I I ~ ~ B K H  P a C -  
CqHTbIBa loTCR H a  M H H e P a f l H 3 a U H l o  BOA, T a 3 0 H a C b l U e H H O C T b  B O n  U np. 
P e 3 y f l b ~ a T b I  P a C s e T O B  n p H B e A e H b l  B ~ a 6 n .  27. K ~ p p e f l ~ U H O ~ ~ b l e  3 a B H -  
CUMOCTH M e X n y  O C T ~ T O ~ H O ~ ~  B O ~ O H a C b l U e H H O C T b l o  H I lOpHCTOCTbD H a -  

Tdnuqo 27 

PE3YnbTATbl AHAJUJOB KEPHOB IIO CKBAXUHAM 140 N 14 l  HA 
BOnOHACblWEHHOCTb U IIOPHCTOCTb 



c b l u e ~ w n  ~ O K ~ ~ H B ~ D T  (PHC. 43), s ~ o  nnn 3 a n a p a @ u ~ u p o s a ~ n ~ x  K e p -  

HOB J U H H R  perpeccun p a c n o n o x e H a  H u x e ,  s e M  JIUHHn nnn ~e3anapa-  
@ U H U ~ O B ~ H H ~ ~ X  KePHOB,  9 T O  I l O n T B e p X n a e T  n 0 J I 0 X U T e ~ b H b I f i  3 @ @ e ~ T  

O T  n a p a @ u ~ u 3 a u n u  K e P H O B  H a  3a6oe CKBBXRH.  

g 2 .  METOAbI OnPEAEnEHkiR nOJIOmEHMR 
BOnOHEaTRHOrO (FA30BOARHOFO) KOHTAKTA 

P e 3 y J I b T a T b l  o u e H K u  s a n a c o ~  ne@ru H rasa B s ~ a s u ~ e n b u o k  c T e n e H H  

3aBACFlT  OT TOrO,  K a K  O n p e n e f l e H a  I I f l O u l a n b  H ~ @ T ~ ~ ' ~ ~ O H ~ C H O C T H ,  KO- 

T o p a l  y C T a H a B f l U B a e T C n  H a  OCHOBe n e T a J l b H O r O  R3Y4eHWR TeKTOHHqe-  
more CTpOeHUR n p o n y K T u s H o r o  ~ O ~ U ~ O H T ~ ,  x a p a K T e p a  p a c n p o c T p a u e -  

~ n n  KOflf leKTOpOB no nnouann u paapesy u nocnenymuero 0606ue- 
HUB 3TUX n a H H b I X  C U e f l b m  OKOHTyPUBaHMR 3 a J l e X U .  

K O H T Y P ~ I  H ~ @ T ~ H O C H O ~ T U  B p a 3 n u q ~ b l x  T u n a x  3anexefi ueonuna- 
KOBbl .  B I l f laCTOBblX 3aJ l eXaX UMeWTCR B H ~ U I H W ~ ~  H B H Y T ~ ~ H H W ~ ~  KOH- 

T y p H  H ~ @ T ~ ~ ~ ~ O H O C H O C T U .  B MaCCUBHblX, IlflaCTOBO-CBOnOBbIX 3 a J I e X a X  
~ a 6 n m n a e ~ c n  onun K O H T ~ ~  - ~ n e r n ~ n i r .  B H e K o T o p b I x  sanexax, H a -  

J p N M e p  B H30JlHPOBaHHblX TeKTOHHqeCKHX ~ J I O K ~ X  UflW JINTOJIOTU9eCKUX 
J I U H s a X ,  KOHTYP, B 0 6 b 1 4 ~ 0 ~  t1OHR- 

U M a H U A  3 T O r 0  T e P M R H a ,  OTCYTCTBY- 

e T .  Bxelu~uir X O H T Y ~  ~ e @ ~ e r a 3 0 -  
HOCHOCTU n p e a c T a e n n e T  co6oH nu- 

100 HUD nepeceremn n o s e p x H o c r H  BO- 

~ T O H ~ @ T ~ H O T O  Mflll Ta30BOnflHOI 'O 
KOHTaKTa  (BHK H n H  rBK) c no- 
B e p X H O C T b m  K P O B ~ U  nnac~a- on- 
nemopa. Ecnn s a n e x b  H ~ @ T U  nnn 

I .- . 
I I ra38 MHOTOnJlaCTOBaR,  TO 38 BHeUI-  - HHR KOHTYP n P H H U M a e T C I I  JIUHUR 

0 
. . 

nepeceqeuun n o s e p x H o c T u  BHK 
(TBK) c ~ p o ~ n e f i  sepxnero nna- 
CTa-KOJI J I eKTOpa .  B H Y T P ~ H H H ~ ~  KOH- 
~ y p  ~ e @ ~ e r a s o n o c ~ o c ~ u  M n o r o n n a -  

c~osoir 3 a n e x ~  n p e n c T a B n n e T  co- 
5 0  . . 6oir JUHUH, nepecese~un nosepx- 

HOCTU IlOnOUJBbl H A X H e r O  I l f l a C T a -  

t8 
Pnc. 43. 3 a s n c n ~ o c ~ h  ocraTosso8 sono- 
HaCblUeHHOCTU ( k s )  OT IIOpUCTOCTH (m) 
no CKB. 140 u 141 MecTopoxneHWx Kapa- 
6 y n a ~ - A q a n y ~ n  
K e p ~ b l :  o - napa.$HHwposan~ble ~s 3a6a.. c ~ s .  

5 0  141 (rn-9.59. a,,, -3.61. kB=49.3, ox,=26.€4. r= 
=0.696): 6 -  n a p a + n w ~ p o s a ~ ~ ~ e  Ha y m e .  em. 

' I40 a I41 (rn=8.W.om-2.75, k,=so.o9. om= 
-19.35. r-0.635): s - ~ e n a p a . $ ~ ~ w p o s a ~ w e ,  
cum. I40 11 141 (rn=11.63. 0,-3.47. k,-47.93. 

5 10 15 m,% u , , = ~ ~ , w .  r=o.SW) 

~ n n  TBK. ~ O ~ T O M Y  n p H  n o n c s e T e  3 a n a c o ~  H ~ @ T H  H ra3a 6onbuoe 
znasenue m e e T  B O n p O C  o npnpone ~ono~e@rnnoro  u r a3o~onn~oro  
KOHTaKTOB u M e T o n u K e  o n p e n e n e H u f l  nx n o n o m e H u n .  

M ~ M ~ H P H H ~  B O ~ O H ~ @ T ~ T ~ ~ O H ~ C ~ ~ U ~ ~ H H O C T U  KOJldleKTOpOB O n p e n e i l n -  
e T c n  p a 3 n n r ~ b l ~ u  n p n s w r t a M u :  n e ~ p o r p a @ w s e c ~ w ~ n  O C O ~ ~ H H O C T ~ ~ M K  

KOflfleKTOpOB, C T P Y K T Y P O ~ ~  I lOPOBOrO K p O C T p a H C T B a ,  COCTOflHAeM no- 
BepXHOCTU KOJI J l eKTOpa ,  @ U ~ U Y ~ C K H M H  C B O ~ ~ C T B ~ M H  nopuc~ofi c p e n b I  

11 I InaCTOBblX @ ~ I O U ~ O B .  P ~ B H O B ~ C H O ~  COCTORHUe HaCbIlUeHHOCTU pas- 
nWsHbIMH @ n m u n a ~ u  s a e u c n ~  B nepeym osepenb or K a n u n n n p H o r o  

S a s n e H u n .  ~ a R ~ f l f l ~ p H 0 e  u a e n e t r n e  (P , )  npu H a c u m e H u u  K o n n e K T o p a  

,lBYMR HeCMeUlUBaMUlUMUCI l  @ J I ~ ~ H U ~ M U  M O K e T  6 b l T b  P a C C s n T a H O  no 
cnenymmek @ o p ~ y n e :  

me o,,. - n o s e p x H o c T n o e  H a T n x e u u e  ua  r p a H u u e  nsyx @nmuno~;  
rHl, r,, - rnasuHe panuycbl K P U B H ~ H ~ I  n o B e p x u o m H  pa3nena. 

n p u e e f l e ~ U 0 e  B b I p a x e H u e  n o ~ a 3 b l s a e ~ ,   TO B e n u s m a  K a n u n n n p -  

HOrO n a e n e H u n  3 a B U C H T  OT ~ O ~ O M ~ T ~ U ~ ~ C K O ~ ~  X a p a K T e p H C T H K H  n O p O B 0 -  

ro n p o c T p a H c T s a  u CBOACTB H a c u u a m u n x  ero @ n m n ~ o s .  Oue~unno, 
qTO M a K C H M a n b H b I e  BenHYHHbl  K a n U J l J R P H O r O  A a B n e H U R  6 y n y ~  H a -  

B n m n a ~ b c f l  B noponax, n o p o B o e  n p o c T p a H c T B o  ~ o r o p b ~ x  n p e n c T a s n e H o  

K a n U f l n n p H b l M k i  n c y 6 ~ a n u n n n p ~ b l ~ u  I lOpaMH.  B I l O p O A a X  CO C n O X -  
noir c ~ p y ~ ~ y p o i i  n o p o B o r o  n p o c T p a H c T B a  K a n u n n n p H o e  nasneiiue B 
K a B e P H a X  M O X e T  6 b l T b  H e 3 H a 9 H T e n b H b l M ,  a B ~ J I O K O B O ~ ~  q a C T U  n O p 0 -  

A b l  n O C T A r a T b  CYUeCTBeHHblX B e n U q H H .   TO M O X e T  I lPUBeCTU naXe H 

K TOMY, 9 T O  n p U  BbICOKOM H ~ @ T ~ H ~ C ~ I U L ~ H N H  K a B e P H  H T p e U I U H  6110-  

K o s a u  s a C T b  noponbr npw c o o ~ s e ~ c ~ ~ y m u e i i  n o p o ~ e ~ p u s e c ~ o i i  x a p a l c -  

TePWCTkiKe M O X e T  O K a 3 a T b C I I  IlOJlHOCTbIO B O ~ O H ~ C ~ ~ U ~ H H O I % .  

K ~ M ~ H ~ H U ~  B O n O H a C b l U e H H f l  no BbICOTe 3 a J I e X U  Y C T a H a B f l U B a e T C n  

n3 ycnosnn p a s H o s e c u n  K a n u n n n p n o r o  PI r u n p o c T a T u s e c K o r o  name-  
H U A .  Ann o n H o p o n u o r o  n n a c T a  u m e ~ e ~ a e  K a n u n n n p n o r o  A a B n e H u f l  

pWi no B b r c o T e  sanexn 6 y n e ~  o n p e n e n n T b c n  B b l p a x e H u e M  

P: = (Ho --Hi) g (8, - 6,). (VIII.4) 
rrre H&my6u~a  s a n e r a ~ u n  yposen c p,=O; Hi-my6usa sane- 
ranun T O ~ K U  n n a c T a ;  g - Y C K O p e H A e  c ~ o 6 0 n ~ o r o  naneuun; & u &, - 
nflOTHOCTU ~ J ~ ~ c T o B o ~ ~  BOAbl H H ~ @ T M  (r838). 

X a p a ~ T e p  U3MeHeHAII  BOLLOHaCblUleHHOCTH nopuc~of i  C p e n b I  OT K a -  

nUJlf lXPHOT0 n a B f l e H H U  H 3 y s a f l C R  MHOrHMU HCCf lenOBaTef lXMN [ I T ,  32, 
65, 123, 2541. I lpu  3TOM Y c T a H o B n e H o ,   TO ~aw6onee c y u e c T s e u H o e  

M3MeHeHUe  BOnOHaCbIUleHUI l  O T M e q a e T C I (  B O ~ J I ~ C T H  HU3KUX B e f l H W H  

K a n u n n n p n o r o  nasnenun. C y e e n u s e H w e M  naenenwn K O ~ @ @ H U U ~ H T  BO- 
n o H a c M n x e H n n  B nopnc~oii cpene c y u e c T s e H n o  c n u x a e T c n  n ~ O C T H -  
r a e T  T a K o r o  yposnn, K o r n a  npn n a n b ~ e k u r e ~  s o s p a c ~ a ~ ~ ~  n a e n e H u n  

K O ~ @ @ W U H ~ H T  B O ~ O H a C b l l U e H H O C T U  OCTaeTCR n P a K T H q e C K H  IIOCTOflH- 

HblM. C O ~ ~ P X ~ H A ~  C B R S B H H O ~ ~  B O n H  l l P H  BblCOKHX 3Ha ' l eHUI IX  K a n H n -  
nnpnoro nasnennn nonysuno H a s s a H u e  H e c H r i x a m q e r o c n ,  nnu o c T a -  

TOqHOrO,  BOJIOHaCbIUleHHU U OUeHUBaeTCFi  K O ~ @ @ N U H ~ H T O M  O C T a T 0 9 -  



P H C .  44. O b o c ~ o a a ~ n e  nonomennn rpannu B nepe- 
xonsoft s o ~ e :  

~ ~ B U C H M O C T ~  U 3 M e H e H H U  K ~ ~ @ @ H u H ~ H T ~  80n0- 
HaCbl lUeHHOCTH (k.) - K p H B a B  1 H H ~ @ T ~ H ~ c H u ~ H -  
HOCTH ( h a ) - K P H B a U  2 O T  B U C O T H  H a A  Y P O B H e M  
H y n e s o r o  K a n n n n n p m o r o  n a s n e H n u  p a T a K w e  
C B n 3 b  M e X U y  O T H O C H T ~ J ~ H O ~ ~  n p O H H U a e M O C T b w  

( k ~ . ~ . o )  Ann H ~ @ T H  - npnsan 3 H BOAH - K P H B ~ R  
4 U K O ~ @ @ H U H ~ H T O M  B O n O H a C b l U e H H O C T H  (k.) 

0 
OTHOlIleHUH, o 6 a e ~ a  O C T ~ T O ~ H O ~ ~  BOAH K 

OJ0 Laak6 o 6 a e ~ y  nop. - 
5OP qao X, Ha owc. 44 ( ~ o u s a n  I )  nousene~a . . 

~ n n n s f l a i  3aBHCHMOCTb K O ~ @ ~ W U H . ~ H T ~  
BononacuueHnocTn OT Kanunnnpnoro nasnenwn nnn necsano- 
l'.lUHUCTblX KU.1JlCKTOPOB C B U C O K W M H  @ H ~ ~ T ~ ~ U H O H H O - C M K O C T H ~ ~ Y C ~  
C R O R C T B B M U ,  nO.lYIICHHaR nDH UCC. lCnOBaHHH KeDHa 03HOr0 113 MCCTO- 

poxnennti T a ~ a ~ c ~ o i i  ACCP. Kanwnnnpn~e ' n a s n e ~ w n  c yseToM 
ypasnennn (VIII.4) nepecsuTaeu B P ~ ~ H O C T H  rny6nn Ann ycnosnk 
g=9,81 M/c'. a,= 1.25. lo3 Kr/M3, 6,=0,85. 103 K ~ / M ~ .  Ha P H C .  44 no- 
~ a 3 a n o  TaKxe n3~enenue K O ~ @ @ U U U ~ H T ~  H ~ @ T ~ H ~ C ~ U ~ H H O C T U  OT 
rny6wnb1 sanera~nn ( ~ p n s a n  2 )  nan ypoeneM Hynesoro Kannnnnpno- 
ro nasneuun. I lpn~enennue Kpuswe ~ O K ~ ~ ~ I B ~ I O T  nnasnark xapaKTep 
H3MeHeHHfl K ~ ~ @ @ H u u ~ H T ~  BOnOHaCblUleHHOCTU OT 1,o no IIpaKTHseCKH 
~ O C T O R H H O ~ ~  eenuswnu u K O ~ @ @ H U H ~ H T ~  n e @ ~ e ~ a c ~ q e n n o c ~ w  - OT 
nynn no MaKcuManbuoro snasenun. T ~ K U M  0 6 p a 3 0 ~ ,  ananus n 3 ~ e n e -  
HHR K O ~ @ @ W U N ~ H T O B  B O ~ O H ~ @ T ~ H ~ C ~ I U ~ H H O C T H  C YWTOM PaC- 
CMOTPeHHblX ~ C J I O B U B  IIO BbICOTe 3aJIeXU n03BOAZeT YCTaHOBUTb Ha- 
nwsue ~ B Y X  rpaHuu- Y P O B H ~  nonsnenun n e @ ~ n  nnn rasa B nopoaoB 
cpene ( I )  n yposnn npaKTnsecKn necnnxamqerocn BonoHacbIuenHn 
( I I ) .  nepsuk  yposenb oTMesaeTcn no nasany cnexenun senuswnu 
K O ~ @ @ H I I U ~ H T ~  BOnOHaCblUeHHOCTH OT 1,0, B T O P O ~ ~  YPOBeHb BWe- 
nueTcn neseTKo. Ha npaKTwKe ero ycTanosneHne sa~pynneno nanu- 
sneM neon~oponnoc~ek,  H TO erne 6onee ocnoxnnet 3anasy sblnene- 
H U S  I'paHUUbI HeCHHXalOUlel'OCI1 BOnOHaCblUeUHR B I lPOnYKTUBHblX 

nnacTax. C n e n y e ~  orMeTnTb, s ~ o  rpauuqa I (nonsnenwa cnenoe He@- 
T H  B noposoM npocTpancTBe noponu) pacnonaraeTcn sume yposnn 
nynesoro Kannnnnpnoro naEnennn. Bbllue y p o s ~ n  II na6nmnae~cn 
nosTu nnneRnoe yMenbmeHne xo3@@nqneu~a BonoHacuureHHocTw c 
m y 6 n ~ o A ,  onHaKo no a 6 c o ~ 1 m ~ ~ o R  sennqnne rpanueHT w 3 ~ e ~ e ~ u n  
osenb ne6onb~uok. Mexny su~enenHhlMu rpanuuahfn npoucxonuT 
pes~oe  ~ 3 ~ e n e n u e  xapaKTepa Hacuqennn noposoro npoCTpaHCTBa no 
BepTnKann.  TOT HnTepBan nonyswn ~ a 3 s a ~ n e  nepexonnoii 30HbI OT 
ne@Tu K Bone. Tonquna 30Hu 3aBUCUT OT pa3HOCTU ~ J ~ O T H O C T ~ ~ ~  yme- 
sonoponnoro @nmuna H nnacro~ofi  B O n H ,  nn~onoro-ne~porpa@use- 
CKOR A ~ O P O M ~ T P H ~ ~ C K O ~ ~  XaPaKTePUCTnK IlOPOBOrO npOCTpaHCTBa. 
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HanpwMep, no 3aBHCHMOCTU K O ~ @ $ H U H ~ H T ~  BOnOHaCblUeHHOCTH OT 
KaIlUJIJlllRPHOrO AaBneHHR fin9 3aneXH Ta3a C nnOTHOCTbm 6== 
= 10' K ~ / M ~  npH IlnaCTOBblX YCnOBHflX U IIJIOTHOCTH BOnbl 6,=1,25. 

lo3 Kr/M3 TOJIUHHB nepexonnok 3 0 H H  6 y n e ~  COCTaBnETb 1.87 M 

BMecTo 5,38 M nnn npuarrtsx sume ycnosnR n e @ ~ n ~ o R  sanexu. 
C YMeHblueHHeM nOpUCTOCTH H IlpOHHUaeMOCTH TOnUHHa ~ ~ P ~ x o ~ H o #  
30Hbl B03paCTaeT H MOXeT COCTaBWTb 15-20 M .  

C y u e c ~ s e ~ n o e  n m e ~ e ~ n e  Tonunnu nepexonnofi ~ O H H  na6nm- 
naeTcn npu pa3nusnoR nn~onoro-ne~porpa@nsec~oii  xapaKTepncTnKe 
KonneKTopa n ero HeonHoponHocTn. n o  nanHuM [120, 1701, TonquHa 
nepexonnok 3 o ~ u  Ha MecTopoxnenHnx 3anannok Cn6wpn nocTnraeT 
30 M .  P e s ~ o e  ysennsenwe T O ~ ~ U H ~ I  nepexon~oh ~ O H ~ I  B ~ T O M  pasone 
o6ycno~neao IIOJIUMUKTOBHM COCTaBOM KOJlJleKTOPOB. B necsa~o-  
rnnnncTblx KonneKTopax npeuMyuecTsenHo Ksapqesoro cocTasa Ton- 
muHa nepexonnok 3o~b1 npn nposnx paauux Y C ~ O B W ~ X  3 n a q n ~ e n b ~ o  
Menblue. B K ~ P ~ O H ~ T H ~ I X  KOJIneKTOPaX TOnUUHa nepex0nH0R 3 0 H H  

MOXeT COCTaBJIXTb MHOrHe neCflTKH MeTPOB. n o  KepHy, O T O ~ P ~ H U O M ~  

us nepexon~oii 3onb1 3anexn B K ~ P ~ O H ~ T H ~ I X  noponax, Momno na6nm- 
naTb nocTeneuHoe nonsnenue n e @ ~ e ~ a c ~ q e ~ w n  B eune oTnenbuwx 
nnTeH. Bsepx no paspesy KonusecTBo nnTen yeennswsaeTcn, nonsnn- 
mTca oTnejrbeue u e @ ~ e ~ a c b l q e n ~ h ( e  yYacTKu, KoTopue 3 a ~ e ~  cnnsa- 
IOTCR, 06pasyn nonnocTbm ~ e @ ~ e n a c u q e n n ~ e  noponu. 

H a n n ~ n e  B noposoM npocTpancTBe neyx necMemwsammuxcn 
Qnmunos a nna~nblfi xapamep u 3 ~ e n e ~ u n  cTenenu H X  HacuqeHnn 
IIPHBOnRT K U3MeHeHUD IlPOHHqaeMOCTH CpenbI nJIn pa3nHsHbIX @a3 
[17. 30. 65, 2671. Yc~anosneno, s ~ o  nponuuaeMocTb nnn HecMarneam- 
u e k  @a3bI no onpenenenno3 cTenenn HacuqeHun ocTaeTcn pasnoA 
HyAlo. B npeUMyWeCTBeHH0 runpo@~JIbHkJx nOpOnaX ~ e @ T b  OCTaeTCX 
nenonsnxaok no sennsnn K O ~ @ @ H L I H ~ H T ~  ~e@~enacbIuenun 0,35- 
0,40. Ha puc. 44 npHBeneHbl 3aBUCHMOCTH O T H O C U T ~ J I ~ H O ~ ~  npOHUuae- 
MOCTH nnn BOnbI n H ~ @ T U  OT ~ o s @ @ u s n e u ~ a  BononacumenHocTu. Ha- 
nwsne nByx @asosbIx nepexonoe-ne@~n u3 nenonsnxnoro COCTOR- 

H U R  B IIOnBHXHOe n BOAH n3 nonBuxnoro B nenonsnxnoe npn nann- 
sun 30nu nnasnoro ns~enennn  ~ e @ ~ e ~ o n o ~ a c ~ u e n n r r  n o 3 ~ o n n e ~  
BblnenUTb 9TH rpaHnqH B H ~ @ T ~ T ~ ~ O H O C H O M  IInaCTe. Ha PUC.  44 nOKa- 
3 a ~ b 1  TaKxe rpannqu III n IV. rpanuqa III CooTBeTcTsyeT nonane- 
H H I O  nonBuxnoR n e @ ~ n  B noposoM npocTpaHcTse nnacTa, a rpannqa 
IV-nepexony sonu B HenonBnxHOe cocronnue. kln~epean nnacTa 
Mexny OTMeqeHHuMn rpannuaMn CooTweTcTsyeT 3 o ~ e  nsyx@a3noro 
Tesennn X U ~ K O C T ~ ~ .  Ann r a ~ o ~ o n o ~ o c ~ b ~ x  nnacTos KapTuna anano- 
rusna onncannofi, c T O R  nnmb pasnnuefi, s ~ o  TonuuHa S OHM nsyx- 
@a3uoro Tesennn, TaK x e  KaK n nepexonnoii ~ O H H  B O O ~ L U ~ ,  coKpa- 
TUTCII. 

T ~ K H M  0 6 p a 3 0 ~ ,  B nonour~ennofi sacTu sanexu H ~ @ T H  nnn rasa 
meeTcn nepexonnan 3ona OT sonu K ne@~w wan rasy. B ~ T O R  3one 
BbrnennmTcn seTupe 0 ~ 0 6 p a ~ e ~ H b l e  Ha pnc. 44 rpanuabl: nonBneHne 
H ~ @ T U  (rasa) B noposoM npocTpaHcTse - I ,  nepexon ne@~w (rasa) 
B nonBuxnoe CocTonHue - 111, nepexon sonu B nenonsnxnoe coc~on-  
~ u e - I V  u,  naKoneq, yposenb npaKTusecKu nec~nxammeAcn sono- 
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HaCEJUeHHOCTU-/I, O ~ U ~ I I ~ H H R T O  rpaHUUbl A I /  Ha3blBaTb COOT- 
eeTcTseHHo nofiousofi u KpoBnefi nepexonuofi 3 0 ~ ~ .  

P a c c ~ o ~ p e ~ ~ u e  ebllue nauuue 06 u s ~ e ~ e ~ w w  e o n o ~ e @ ~ e ~ a c ~ r n e -  
HHU B nepexonnofi 3 o ~ e  ~ O K ~ ~ ~ B ~ I O T ,  s r o  onpenenenwe BHK (FBI() 
KaK IIOBepXHOCTH, 0TneJ~loluefi Bony OT H ~ @ T H  (r838), HBAfleTCI( He- 
npaeoMosnuM. O.reeun~o, TaKoe npencTaeneHue o BHK MOXHO npu- 
HIlTb B KalleCTBe YCJIOBHOPO, OPOBaPHBaR B KaXnOM KOHKPeTHOM CAY- 
We, KaKRM KPHTePHflM O H 0  6 y n e ~  COOTBeTCTBOBaTb. B 3aBHCUMOCTH 
OT nocTasneHHblx 3anar B npenenax nepexon~ofi 3o~t .1  38 ycnoBHoe 
IIOJOwteHHe BHK MOryT 6blTb IlPHHIlTbl pa3flUYHbIe YPOBHH. 

A ~ R  0UeHKH W3BJleKaeMblX 3anaCOB CneilyeT YYUTblBaTb YpOBeHb 
nonsnenen n o n ~ n x s o f i  H ~ @ T U  B nnacTe u xapauTep u s ~ e ~ e ~ u n  KO- 

s $ @ u s a e ~ ~ a  n e @ ~ e ~ a c b l u e ~ ~ o c ~  no TonuluHe nnacTa. O ~ H ~ K O  Ta- 
~ o f i  noaxon npn noncseTe 3anacos co3naer osenb 60flbluol o 6 a e ~  
nononHuTenbHblx p a 6 0 ~ ,  oco6e~uo  Ha n n a ~ @ o p ~ e ~ n b ~ x  MecTopoxne- 
H H R X  c 60nblIIu~n BononnaealounMn sacTnMu sanexu.  ~ O B T O M Y  B 
~ ~ B N C R M ~ C T ~  OT C T P O ~ H H R  nepexonaofi 3 0 ~ ~  ee T O ~ ~ U H E J  nnn uenefi 
noncseTa 3 a n a c 0 ~  ycTaHaenasaloT ycnosnoe nonoxesne BHK (TBK), 
06ecnesn~alouee ~ a a 6 o n e e  TOYHYIO H X  OueHKy. B n e c ~ a ~ o - ~ U H N C T H X  
Ksapuesblx KonneKTopax ~ e c ~ o p o x n e ~ u f i  Bonro-Ypanbc~ofi 06nacru 
H. H. C o x p a n o s v ~  [232] npennoxeao 3a ycnosnoe nonoweaue BHK 
IlPHHUMaTb T B K O ~ ~  YPOBeHb B npeneflax nepe~0nH0fi 30HH, q~06b1, CYH- 
Tau Bwue ero nnacT nonuocrbm n e @ ~ e n a c b l u e ~ ~ b l ~ ,  a ~ u x e - n o n -  
HOCTbH) BOAOHOCHbIM, nOnY9aTb 3anaCH H ~ @ T N ,  PaBHble PeaJlbHblM 3a- 
nacaM, onpeneneuntm c yseToM HepasHoMepHoro sacbluesun nnacTa 
no er0 TOJII4We. npU 3TOM K O ~ @ @ H U A ~ H T  H ~ @ T ~ H ~ C ~ I U ~ H B R  BepxHefi 
qaCTN IlnaCTa IlpuHHMaeTCn PaBHblM K O ~ @ @ U U U ~ H T Y  H ~ @ T ~ H ~ C ~ ~ U ~ H U I I  

sblure Kpoenu nepexon~ofi ~ O H E J ,  a ~ e @ ~ e ~ a c b l u l e ~ u e  Hnxe Y C ~ O B H O ~ O  

BHY He yrnTMsaeTcn. Ha puc. 45 n o ~ a 3 a ~ a  cxeMa ycTauosneeun 
nonoxenurr BHK B ~ e @ r e e o n o ~ o c H o ~  nnacTe [232]. K ~ K  sunno n3 
pHC. 45, OCHOBHblM YCflOBHeM nnn au6opa nonoxeHua BHK XBflfleTCn 
PaBeHCTBO 0 6 a e ~ o s  H ~ @ T N ,  H ~ X O ~ R U L ~ ~ ~ C I ~  HHXe npUHflTOr0 BHK, H 

c s n 3 a ~ ~ o f i  BonH B npenenax nepexonaofi ~ O H ~ I  Bblure Y P O B H ~  BHK. 
Beneqwny ~ o s @ @ s u u e n ~ a  ~ e @ ~ e ~ a c b ~ u e ~ a n  Ha npaHRroM yposne 
BHK Ha3blBaH)T K ~ H T H ' ~ ~ c K o ~ ~ .  

Conoc~asneuue p e 3 y n b ~ a ~ o s  onpo60sa~1jn noltasano, r ~ o  Ha Me- 
cTopoxneHnsx B ~ n r O - Y p a n b ~ ~ ~ f i  o 6 n a c ~ n  6e3~0nHb1e npuToKn He@- 

Tn nonysaloT B nnacTax, K O ~ @ @ H U H ~ H T  ~ e @ ~ e -  
HaCblUeHHU KOTOPblX COCTaBflfleT 0.62-0,68. 
F I o n y s e ~ ~ b ~ e  3naqeHun xopouo c o s n a n a m  
C B ~ J I u ~ H H o ~ ~  K O ~ $ ! @ R U U ~ H T ~  HeI$TeHa~bl~le- 
Hun, npU KOTOPOM @ 8 3 0 8 8 ~  nPOHAUaeMOCTb 

Pnc. 45. Ycra~osne~ne  nonoxeswn BHK [232] 
I - B O ~ O H O C H ~ R  v a c ~ b  InnaCTa: 2 - nepexOnHaR >OH.: 3 - ~ e @ -  
~ e n o ~ ~ a s  q a c ~ b  nnacra. L - paccronwe no .eprah.era. r: kn= 
ne@rewae~uce~~ocrb  

n.nn BonH cTaHoBuTC5i pasuok ~ y n ~ ) .  Ann MecTopoxne~ufi T a ~ a p u u  
II  Gaur~npuu ( n e s o ~ c ~ u e  n e c s a n o - ~ H H H C T E J ~  o ~ n o w c e ~ u ~ )  Bona cTa- 
IiOBKTCn @ ~ ~ O B O - H ~ ~ ~ ~ E U X H O ~  npH K O ~ @ @ U U R ~ H T ~  ~e@TeHacblIqe- 
Hnn 0.72 1301. C o n o c ~ a s n e ~ a e  p e 3 y n b ~ a ~ o s  Hccnenosa~uir CKBaXUH 
MeTOAaMU 3neKTpOMeTpUU U PanbiOMeTpUU, Hbl~OflHeHHblX npu Haqanb- 
HOM nonoxenun BHK, n o ~ a s a n o ,  rTo YPOBHH) BHK, OrMeyaeMoMy Ha 
KpUBblX H ~ ~ ~ T P O H H ~ ~ X  MeTOROB, COOTBeTCTBYeT K O ~ @ @ A U R ~ H T  H ~ @ T F -  
HaCblUeHHR 0.62-0,74. T ~ K A M  0 6 p a 3 0 ~ ,  COnOCTaBneHHe pe3yflbTaToB. 
IlOflYYeHHblX Pa3flU'lHblMR MeTOnaMU, CBUneTenbCTBYeT, YTO KPMTR'le- 
CKMe BenHqUHbl K O ~ @ @ U U U ~ H T ~  H ~ @ T ~ H ~ C ~ ~ U ~ H A R  A3MCHIl lOTCII  B ripe- 
.le.qaX 0,62-0,74. nJln KalKAofi KoHKP~THo~~ 3afleXU BeJIUYNHY KPUTN- 
qecKoro ~ o s @ @ u u e e ~ r a  ~ e @ ~ e ~ a c b ~ w e ~ u n  ~ e o 6 x o n u ~ o  O ~ O C H O B H B ~ T ~  

I! YTOYHRTb pe3yflbTaTaMU O ~ ~ O ~ O B ~ H U R ,  MeTOAaMU panuoMeTpllH U 
~ ~ T P O @ N ~ ~ ' ~ ~ C K N M W  UCCflenOBaHUUMB H3MeHEHHn BOnOHaCblUeHUX U 
aasosofi npoHnuaeMocTu. 

B TeX CflyqaUX, KOrna TOJlUMHa IIepexoAHofi 3 0 H b I  CPaBHRTeflbHO 
HeBenma (4-6 M ) ,  0nAca~~bIf i  ebrue nonxon K onpenenennm nono- 
xenun BHK nsnneTcn snonne onpaenaHHblM KaK c ~ e o p e ~ n s e c ~ o h .  
TaK H C npaKT~qe~K0fi T O W K  3peHHU. OBycnosne~o 3TO TeM, q T 0  30Ha 
n ~ y x @ a 3 ~ 0 r 0  TeYeHkin BOAbl A H ~ @ T U  n0 TOnUIUHe ~e60f lb lUa~.  H 
He@~b H 3  Hee BblTeCHReTCII B BbIUleJIeXaUlyH) H ~ @ T R H Y K )  9aCTb nna- 
CTB. ~ T U  O ~ C T O U T ~ J I ~ C T B ~  Il03BOJlllJlU Ha MeCTOPOXIIeHUIIX B o ~ P o -  
YpaJlb~KOfi 06nacTu, a TaKXe B npyrUX pationax CO C X O n H b l M H  @113~- 

KO-I'eOflO~AYeCKUMH YCflOBHRMA OnpeneneHHble TaKHM 0 6 p a 3 0 ~  nOfl0- 
jKeHUR BHK HCnOnb30BaTb KaK npH IIOnCqeTe 3anaCOB, TaK U npU 
COCTaBneHUU IlpOeKTOB pa3pa60TKPi. 

Cnenosa~enbno, npn ~e6onbmofi TonulaHe nepexon~oir  OHM 3a 
YCflOBHOe n0flOHteHHe B O ~ O H ~ @ T U H ~ P O  KOHTaKTa M O X H O  IlPUHAMaTb 
nosepxHocTb B npenenax nepexonnoir ~ O H ~ I ,  x a p a ~ ~ e p u 3 y l o ~ y m c u  
K O ~ @ @ U U U ~ H T ~ M  H ~ @ T ~ H ~ C ~ ~ I U ~ H H O C T H ,  PaBHblM K P R T R ~ ~ C K O ~ ~  BeJIRqH- 
tle nnn n a n ~ o i r  sanewa. B ~ e u r ~ n f i  KOHTYP H ~ $ T ~ H O C H O C T ~  npencras- 
nneT co6oA JIAHHIO nepecesemln n p u ~ u ~ o f i  Y C ~ O H H O A  noBepxnocTu 
BHK c ~poenef i  sepxnero n n a c ~ a - ~ o n n e ~ ~ o p a ,  a B H Y T P ~ H H U ~ ~  KOH- 
~ y p  - nepecesenue ~ P A H R T O ~  noBepxHocTn BHK c nanouraoir HumHe- 
ro n n a c ~ a - ~ o n n e ~ ~ o p a .  

B Tex cnysanx, Korna TonuuHa nepexon~oii 30nbl CocTaenneT He- 
CKOflbKO neCRTKOB MeTPOB, nflR IlpOeKTNpOBaHUS p a 3 p a 6 0 ~ ~ ~  MeCTO- 
powne~ufi  ~ p e 6 y e ~ c n  BbrneneHue oco6oir ~ O H ~ I  n ~ y x @ a 3 ~ 0 r o  Tesennn 
BOnbl A H ~ @ T R  [181]. 

n e p e x o n ~ a u  3oua 60flblu0ir T O J I W A H ~ I  xapa~~epr i3ye~c11  mapoKnM 
BlIalIa30HOM H3MeHeHBII pa3MepOB DOP, O ~ ~ I Y H O  OHa CBff3aHa C nOflU- 
MUKTOBEJMA IleCqaHO-CflUHHCTblMU U J l l l  C K ~ P ~ O H ~ T H ~ I M U  OTflOXeHUR- 
MU.  3 n u r e ~ e ~ n ~ e c ~ ~ e  npoueccbl, npoucxonnune B KonneKTopax, co- 
nepxauwx s ~ a s u ~ e n b l i o e  KonusecTBo s e p e ~  nonesblx mnaroa, npn- 
BOnRT K KOPPO~HPOBaHUH) nOCflenHHX. n o  nOBepXHOCTH KOppOnUpO- 
BaHHblX 3epeH pa3BUBaloTCR BTOPUqHble PJlRHUCTble MUHePanbI, 9TO 

n p H B O n H T  K 0 6 p a 3 0 8 a ~ n ~ ~  TOHKO~OPUCTO~~ Cpenbl C BblCOKllM COAep- 
NIaHHeM c y 6 ~ a n u n n n p ~ b l x  nOp (931. 3 T H  nyCTOTbl COCTaBflflloT CyWeCT- 
BeHHYH) qaCTb B C W O  06beMa n0p KOflneKTOpa; Pix UIkipOKOe pa3BEiTHe 
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CTaHOBUTCX npUYkiH0f i  B H C O K O ~ ~  BOnOHaCblUeHHOCTW KOJlJleKTOpa H nJIaCTOBblX @JIDH~oB. B 3THX YCJIOBURX 38 IlOBePXHOCTb B O ~ O H ~ @ T U -  
sener K 06paso~a~n10 nepexonnux 3 0 ~  TOJXUWHOIO 30-40 M w 6onee . woro K o H T a K T a  c n e n y e T  n P H H U M a T b  yposeub, ua KOTOPOM @ a 3 o ~ a n  
1120, 1701. B 3TUX YCnOBUIIX T O J U W H a  CJIOR, B KOTOPOM nPOWCXOnHT n p O H U U a e M O C T b  n J I R  H ~ @ T U  CTaHOBWTCX B b l l u e  H y n R .  n o  p e 3 y J r b T a T a M  

a e y x @ a s H o e  T e Y e H n e  B O n H  H H ~ @ T I I ,  M O X e T  n O C T U r a T b  6-10 M. ~ P H -  O ~ ~ O ~ O B ~ H U R ,  H a Y H H a R  C 3 T O r O  YPOBHIl  W B b l m e ,  n O n Y Y a D T  COBMeCT- 

H U M a n  80 B H H M a H H e  60nbruym T O J U U H Y  3 0 H b l  A B Y X @ ~ ~ H O T O  TeYeHHI1 Hb1k I IPHTOK B O n H  H H ~ @ T A .  n o  a H a n 0 r H H  C O n H C a H H H M H  BblWIe Y U O -  

U B 0 3 M O X H O C T b  IIOJIYY~HWR W3 H e e  O ~ B O I I H ~ H H O ~ ~  n P O n Y K U H U  C CBMO- 
s u n M U  I I e p e X O n H H X  3 0 H  He60nb1110f i  TOJlI4HHbI BenAYHHY K O ~ @ @ A -  

TO u a ~ a n a  3KCIIJlYaTaUHW 3aJleH(H,  H ~ O ~ X O ~ H M O  YCTaHOBHTb KPOBJIM 
U H ~ H T ~  H ~ @ T ~ H ~ C H U ~ H U ~  ~a Y C ~ O B H O M  Y P O B H ~  BHK cnenye~  H a 3 B a T b  

n n O f i O l u B y  H H T e p B a n a  C O B M ~ C T H O ~ ~  @ H ~ ~ T P ~ U H W  B O n b l  H H ~ @ T U  A Bbl- 
K ~ U T U Y ~ C K O ~ ~ .  Ann HeKOTOPblX M e C T O P O X n e H U k  3anan~ofi  C U ~ H ~ H  O H a  

n e n ~ ~ b  u ~ ~ e p e a n  n n a c ~ a ,  C O O T B ~ T C T B ~ ~ ~ ~ ~ U ~ ~  Y ~ C T ~  nepexon~~f i  3 0 ~ ~ .  
C O C T a B n R e T  0,30-0,32 [181]. T ~ K H M  0 6 p a 3 0 ~ ,  B TOM cnysae, ~ o r n a  

B K O T O P O ~ ~  ~ a 6 n m n a e ~ c a  ~ B Y X @ ~ ~ H O ~  T ~ Y ~ H H ~  @nlouno~.  T O n I 4 H H a  I I e p e x ~ n W ~ f i  3 0 H b I  COCTaBnXeT HeCKOnbKO neCIITKOB MeTPOB,  

Onpenene~ue nonome~un n ~ ~ e p e a n a  n~yx@asaoro ~ e s e H u a  ocy- 3a ycnosnylo n o s e p x n o c T b  ~ o n o ~ e @ ~ ~ u o r o  K o H r a K T a  n p H H H M a e T c n  

U ~ C T B ~ R ~ T C I ~  ~a O c n O B a n ~ n  n c c n e n o ~ a ~ n n  X ~ P ~ K T ~ P ~  n 3 M e H e H H n  Y p O B e H b  C KPWTUYeCKHM K O ~ @ @ U U H ~ H T O M  H ~ @ T ~ H ~ C ~ ~ U ~ ~ H H O C T U ,  n p U  
~ e @ ~ e ~ a c ~ q e ~ n n  no ~ o n ~ n u e  n n a c ~ a  n @ a s o s ~ x  n p o ~ u u a e ~ o c ~ e i i  K O T O ~ O M  @a3osan n p O H H l r a e M O C T b  nnn ~ e @ ~ n  c T a H o B n T c n  6 0 n b ~ e  
B o n H  n H ~ @ T H ,  nacbluamunx n n a c T .  nonomesue yposan c ~yneso i i  M y n a .  ~epecesenun  3~0ii  n o B e p x r i o c T u  c ~ p o ~ n e i i  c a M o r o  sepxuero 
@a30~08 n p O H W U a e M O C T b l o  A n n  B O n b l  COOTBeTCTByeT  r p a H A U e  [I/ A 

n n a c ~ a - ~ o n n e ~ ~ o p a  sanemttu u c a M o r o  H u m H e r o  n a l o T  n o n o m e H u n  co- 
y c T a H a s n w s a e T c n  no s e n u q u n e  ~ o s @ @ w u n e ~ ~ a  ~ e @ ~ e u a c b l r n e ~ u n ,  n p H  

OTBeTCTBeHHO BHeUIHel 'O U B H Y T P e H H W O  KOHTYPOB H ~ @ T ~ H O C H O C T H  

KOTOPOM B o n a  c T a n o s u T c n  ~enonsnxno#  @aaoii H a  o c H o s a H u H  3aen- 
CUMOCTH O T H O C H T ~ ~ ~ H O ~ ~  I IPOHUUaeMOCTU OT BOnOHaCblWeHHOCTW. 

Y p o B e W b  C H y n e B o f i  @a30~0fi n p O H u & a e M O C T b D  ~ ~ H ~ H ~ @ T u  COOTBeT- 

c T B y e T  rpaense 111 (CM. pwc. 44) H y c T a H a B n n s a e T c n  a H a n O r H Y H 0  

npenunyuery. 
P a c s e ~ ~ o e  n o n o x e H u e  rpanulr ~ O H H  ~ B Y X @ ~ ~ H O ~ O  TeYeHHR nonm- 

no 6 b l T b  Y T O s H e H O  p e 3 y J l b T a T a M H  onp06o~anwa. 3 T a  3 a n a Y a  M O X e T  

6 b l T b  p e U I e H a  I l y T e M  COnOCTaBneWHR p e 3 y n b T a T O B  n O H H T e p B a n b H O r 0  

onpo60sa~un C K O ~ @ @ A U U ~ H T O M  ~e@~e~a~b l I I l e~J iF l .  O ~ H ~ K O  j l n R  

n p a K T w s e c K o r o  p e m e H u n  B o n p o c a  nysrue o n p e n e n w T b  B e n u s n H b t  s n e ~ -  
T p w s e c K o r o  c o n p o T u s n e H u n  n n a c ~ o ~  nnn c o o ~ ~ e ~ c ~ ~ y l o r n e k  n o p u c T o -  

CTU. MOXHO B 3 n T b  B K a W C T B e  a H a J I O r a  K O ~ @ @ U U W ~ H T ~  nOPWCTOCTH 
6 e 3 ~ o n ~ o r o  nepwona s ~ c n n y a ~ a u w ~  H e  6yne~ .  C c a M o r o  H a s a n a  pas- 

u npyroii r e0@~3nsec~ni i  n a p a M e T p ,  T e c H o  c ~ n 3 a ~ ~ b l i i  c nopuc- p a 6 0 T K n  C n e n y e T  O X B n a T b  O ~ B O A H ~ H H ~ I O  n p o n y K u n m ,  YTO ne06xonw- 

T O C T ~ H ) .  T ~ K ,  nna ycno~ui i  pnna ~ e c ~ o p o m n e ~ u i i  3anan~oA Cw6upu MO Y Y U T H B a T b  n p H  06yc~pokcrse IIpOMblCnOB.  K O ~ @ @ U U U ~ H T  H e @ T e -  

6blnu c o n o c T a e n e H u  y n e n b H o e  3 n e K T p H s e c K o e  c o n p o T u e n e H w e  nna- o T n a . r u  nnn 3~0ir Y a c T u  3anem11 B c e r n a  H r i m e ,  YeM nnn B u m e n e m a -  

CTOB p, c o ~ ~ o c u ~ e n b ~ o i r  a ~ n n u ~ y n o f i  a,, B uwepeanax, npw wcnbr- 4efi.  TO O ~ ~ C ~ O B ~ ~ H O  T e M ,  YTO K O ~ @ @ H U H ~ H T  H a Y a n b H ~ f i  We@TeHa-  

T a H U U  KOTOpblX n O n y Y u n H  B o n y ,  We@~b C B O ~ O ~  U 6 e 3 ~ 0 A H y l o  H e @ T b  
C b l w e H H o c T u  B 3~0ir 3 o ~ e  H H x e ,  'LeM B ~ b l m e n e m a u r e B  s a c T u  3anemn. 

1120, 1811. Ha puc. 46 n p H B e n e H H  p e 3 y J I b T a T H  3TOTO C O n O C T a B J e H U I I ,  
I I p H  p a B e H C T B e  @ U J ~ ~ T ~ ~ U H O H H O - ~ M K O C T H ~ ~ X  CBOBCTB. A n 0 3 T O M y  H U X e  

' 

3 a H M C T B O B a H H b l e  H 3  [120], nJIR ~ c T ~ - ~ ~ ~ ~ ~ I K c K o ~ o  U M ~ ~ U O H C K O ~ O  M e -  
N K O ~ @ @ U U H ~ H T  ~ e @ ~ e o ~ n a q u ,  onpenennlournircn B N p a m e H w e M  

C T O ~ O X ~ ~ H H ~ ~ .  K ~ K  sunuo u3 npueenee- 
HHX p e 3 y n b ~ a ~ o s ,  c Y B e n u Y e H w e M  nopu- 
CTOCTW B 0 3 p a C T a e T  H H T e P B a J l  U 3 M e H e H U R  We k.,, - K O ~ @ @ H U U ~ H T  OCTaTOYHOrO H ~ @ T ~ H ~ C ~ ~ U ~ ~ H U R  nocne 3 a B e p -  
3JIeKTPHYeCKOTO COnPOTUBJeHWR,  B KOTO- U e H U R  p a 3 p a 6 0 T K H ;  kn- K O ~ @ @ U L I H ~ H T  H a Y a n b H O r O  H ~ @ T ~ H ~ C H U ~ H U I I ,  
POM CYIqeCTBYeT n syxaa3~oe  T e l r e n u e  K O T O P H ~ ~  nnn 3 0 H b l  ~ B Y X @ ~ ~ H O T O  TeYeHUR H U X e ,  'ZeM &AH 3 0 H H  O n H O -  

+ a 3 ~ 0 r o  T e q e n u n .  

T ~ K H M  0 6 p a 3 0 ~ ,  H a  T e X  MeCTOpOXAeHHHX,  me B p e 3 y n b ~ a ~ e  OCO- 

6 b 1 ~  @ W ~ U K O - T ~ O J ~ O T H ~ ~ C K A X  ~ C J I O B U ~ ~  H ~ ~ J I H ) ~ ~ K ) T C I I  n e p e X O n H b l e  3 0 H b l  
PHC. 46. Onpenene~ne rpamnu nsyx@assoro r e -  6 0 n b ~ o R  T O n U U H H ,  B M e C T e  C O ~ O C H O B ~ H H ~ M  nonoxenun BHK ~eo6xo-  

i r l l M 0  Y C T a H a B n W B a T b  r p a H H U y  O ~ ~ H O @ ~ ~ H O ~ O  T e Y e H H n  H ~ @ T U  &I OUeHH-  

0.- snenrp~uec~oe eonpor~anesee nnaera. wn-or- ~ a ~ b  3anacbl 3 0 ~  neyx- u o n ~ o @ a 3 ~ o r o  ~ e s e ~ n i i  p a s n e n b ~ o  H ' C  pas- 
BOEHIM~HBX BHIIIIHTYE.~  ~ h ~ e p ~ a a O B .  HblMH K O ~ @ @ U U H ~ H T ~ M W  H ~ @ T ~ O T & ~ Y U .  

I < ~ K  yXe O T M e Y a n O C b ,  e C n U  3aneXb n p U y p O q e H a  K K ~ P ~ O H ~ T H ~ ~ M  



K O n n e K T O p a M  CO cnox~o i i  C T P Y K T Y ~ O ~ ~  n O P O B O r O  ITPOCTPaHCTBa,  T o n -  

U H H a  n e p e X o n H 0 f i  3 0 H b l  H ~ @ T I I H O ~  3 a J l e X H  M O X e T  A O C T H r a T b  H e C K O n b -  
KWX neCBTKOB MeTPOB. B ~ T O R  3 0 H e  T a K X e  CYWeCTBYIOT Y K a 3 a H H b l e  

swue s e m p e  rpanuubl. O n ~ a ~ o  B b l n e n w T b  wx H H  no r e o @ n 3 n r e c ~ u ~  
n a H H b I M ,  HU no p e 3 y n b T a T a M  onpo6osa~wn BO MHOrHX C n y q a n X  H e  
ynaercn. 0 6 a n c n n e ~ c n   TO C ~ O ~ H ~ J M W  n p o u e c c a M n  P a B H o s e c A n ,  H a -  

6 n m n a m u u ~ w c n  B K a n U n n s p H b l x  H C Y ~ K ~ ~ I W , I J I R P H ~ ~ X  nopax ~ e x 3 e p -  
H o s o r o  n p o c T p a n c T s a ,  B K a s e p H a x  w T p e u n n a x .  npw n o u H T e p B a n b H o M  

onpo6osa~uw H e 3 H a q H T e n b H b l e  n p H T o K H  B o n b l ,  n O C T y n a l o l u N e  N 3  no- 
POBblX n y C T O T  nepexon~oii 30Hb1,  MOrYT 6 b l ~ b  H e  O T M e q e H b l  H a   OH^ 
60nblllIix n e 6 u ~ o s  H ~ @ T I %  nnu ra3a. 0 6 e ~ r 1 e q H B a e ~ b l x  ~ a ~ e p ~ o ~ o - ~ p e -  
U U H H b l M H  K a H a n a M H .  H a n n q ~ e  B e P T H K a J b H b l X  T P e U l U H  M O X e T  Bbl- 
3 B a T b  n e p e T o K u  H ~ @ T N  n3 sbuuenexaunx q a ~ ~ e f i  n n a c T a  unw n o n T o K  

B o n b l  u3 ~w%enexauek  B O n o ~ o ~ H o f i  s a c T w .  n e p e q u c n e n n w e  r lBJ IeHHn 

n p H B O n E T  K TOMY, 9 T O  Pe3YJlbTaTbl O ~ ~ O ~ O B ~ H N R  H e  l I0380J lRH)T  n O n -  

T B e p n U T b  I l p a B H n b H O C T b  Y C T a H O B J e H I l H  O T n e J b H b l X  r p a H U U  B I I e p e X O n -  

HOH 3 0 H e .  C 0 n p e n e n e H H O h  YBePeHHOCTbH)  M O X H O  POBOPHTb T O n b K O  06 
0 n H o f i  r p a H H U e -  M e X n y  3 O H a M H ,  n a K ) U H M H  6 e 3 ~ o n ~ y a  U n H  n p a K T N -  

' l eCKA H ~ O ~ B O ~ H ~ H H ~ H ,  H e @ ~ b  ,I n p H T O K  ~ ~ ~ C T O B O ~  BOnbI ,  n p a K T u q e -  

C K H  H e  conepxaueii n p n M e c n  H e @ ~ u .  

P e 3 y n b ~ a ~ t . 1  reo@u3usec~nx nccnenosa~uir T a K x e  B 6 o n b u u ~ c ~ s e  

cnyraes H e  no3sonnm~ Y c T a H o s w T b  B c e  q e T r s p e  r p a H u u N  B nepexon- 
H 0 f i  3 0 H e .  O ~ ~ C ~ O B J I A B ~ ~ T C R  3TO B e C b M a  H e O n H O p O n H b l M  C T p O e H A e M  

~ a p 6 o ~ a ~ ~ o r p  paupesa, u3-3a K o T o p o r o  a H o M a n n u  H a  K P M B ~ I X  pa3- 
J M q H b l X  MeTOnOB,  B b l 3 B a H H b l e  HeOPHOPOnHOCTIIMU, T l P e B b l ~ a M T  B e a n -  

~ A H Y  npupawe~u i i  reo@n3usec~ux n a p a M e T p o B ,  C B I I ~ ~ H H ~ I X  c u 3 ~ e -  
H e H H e M  H ~ @ T ~ H ~ c . ~ I u ~ H u u .  ~ O ~ T O M Y  B K ~ P ~ O H ~ T H ~ I X  p a 3 p e 3 a X  YeTbI-  

pex rpannu B npenenax nepexon~oii 3o~b1, K a K  npasuno, H e  mne -  
nnexn.  He@~enacbluenwan q a c T b  pa3pe3a Y c T a H a B n n B a e T c n  no K O M -  

IlJleKCY MeTOnOB,  H a  n O K a 3 a H U R  O n H O r O  U 3  KOTOPblX O K a 3 b l B a l O T  BJIHn-  
H u e  K a K  IIOpKCTOCTb, T a K  U H ~ @ T ~ H ~ C ~ I U ~ H H O C T ~ ,  a H a  n O K a 3 a H H R  

BTOpOCO-TOnbKO IIOpHCTOCTb. n p H  3TOM P e 3 Y J I b T a T b I  ~ I I p e n e J l e H H k  

no C ~ O @ U ~ H ~ ~ C K U M  X a H H b I M  y B U 3 b l B a D T C r t  C n a H H b I M U  O ~ ~ O ~ O B ~ H U R  A 

H a x o n n T c n  T a m e  3 ~ a r e ~ u n  reo@n3nrec~ux n a p a M e T p o B ,  H ~ ~ I U H ~ R  c 
KOTOPblX N3 n n a C T O B  n O J l Y q a K l T  I lpaKTNYeCKI i  6 e 3 e o n ~ b l e  n p H T O K H  

H e @ ~ l i .  ~ T N  BeJlH' IUHbl  H a 3 b l B a H ) T  KPHTUqeCKWMA. qaUe B C e r O  B K a -  

r e c T B e  O C H O B H O ~ O  n a p a M e T p a  ucnonb3ye~cn n a p a M e T p  H a c b l u e H u n ,  

~ o ~ o p b l f i  a B T O M a T H q e C K H  1103BOJlReT HCKJlIO9ATb BnPiRHMe E13MeHeHNII 

IIOpHCTOCTH. Y q H ~ b l ~ a n ,  q T 0  B K ~ P ~ O H ~ T H O M  pa3pe3e K H ~ @ T ~ H O C H O ~  
OTHOCFIT TY r a c T b  pa3pe3a9 npu u c n b w a n u n  ~ o ~ o p o f i  n o n y q a r o T  n p a l c -  

T U W C K N  6 e 3 ~ o n ~ b l e  I lpHTOKH H ~ @ T H ,  B K a q e C T B e  BHK C n e n y e T  I lpH-  

HXTb  YCnDBHYIO ITOBePXHOCTb, Bb l I I l e  KOTOPOR A 3  I I n a C T a  I I O J l y q a f O T  

n p H T O K  I IpaKTHqeCKW H ~ O ~ B O ~ H ~ H H O ~ ~  H ~ @ T U .  K p w ~ n ~ e c ~ n e  3 H a q e H W A  

I I a p a M e T p a  HaCblUleHHOCTH H a  Y P O B H e  3 ~ 0 2  nOBePXHOCTH C0CTaBiIRH)T 

3-5 n n f l  p a 3 J l A q H b l X  M ~ C T O ~ O X ~ ~ H U ~ ~ ;  K P H T U q e C K N e  3Ha'leHWA K 0 3 @ -  

cpuuuen~a ~ e @ ~ e ~ a c b ~ r u e ~ n n  npu ~ T O M  C o o T B e T c T B e H H o   pan^^ 
0,42-0,60. 

P ~ C C M O T ~ ~ H H ~ ~ ~  BOnpOCbl  CTPOeHHR I I e p e x o n ~ o h  3 0 H b l  A O n p e n e -  

nenun nonoxenun n o s e p x H o c T n  BHK ~ O K ~ ~ H B ~ I O T ,   TO nnn y c T a -  
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H o s n e H u n  n o n o x e B n n  BHK B o T n e n b H b l x  c K s a x u H a x  ~ e o 6 x o n w ~ o  
3 H a T b  X a p a K T e p  U3MeHeHUFi  K O ~ @ @ W U U ~ H T ~  H ~ @ T ~ H ~ C ~ ~ U ~ H A R  no T o n -  

q n H e  n n a c T a .  Ann B b l u s n e H w n  scex r e m p e x  r p a H u u  B npenenax 
nepexon~ofi 3 0 H b l ,  nOMHMO 3 ~ 0 f i  3aBHCHMOCTU, H ~ O ~ X O ~ U M O  pacnona- 
r a T b  KPABblMH H 3 M e H e H H R  o T H O C U T e n b H 0 f i  n P O H N U a e M O C T U  n n U  B o n b l  

kl H ~ @ T U  OT BOAOHaCbl l l leHHOCTU. O ~ H ~ K O  npu n o n C s e T e  3 a n a c o ~  srs- 
nenenne B c e x  s e T b 1 p e x  rpanuu ~ p e 6 y e ~ c n  T o n b K o  B nepexonubrx 30- 

H a X  6onbuofi TOJIWHHbl ,  me H Y X H O  Y q H T b l B a T b  H a J l H 7 U e  3 0 H b I  n B y X -  

@a3~0r0  T e q e H U Z .  BO BCeX O C T a n b H b l X  C n y q a R X  n O C T a T O Y H 0  Y C T a H o -  

B H T ~  n o n o x e H u e  Y c n o B n o r o  BHK. 
I B n e C 9 a H O - ~ ~ U H H C T b l X  OTJIOXeHUIIX I l p e H M y U e C T B e H H O  K B a p q e s o -  

ro c o c T a s a  X a p a K T e p  H3MeHeHUII  3 n e ~ ~ p u r e c ~ o r o  C o n p o T u s n e H u n  B 

I 
nepexon~ofi s o ~ e ,  c o r n a c H o  u c c n e n o s a H u n M  H. H. C o x p a ~ o s a  (2321. 
M. T H K c b e  12041 H npyrux, n r i ~ e f i ~ ~ f i .  r p a n u e ~ ~  c o n p o T w s n e H w n ,  p a B -  

H H A  I I p H p a U l e H H K )  Y n e n b H O C O  3 J l e K T P N q e C K O r O  C O ~ P O T A B n e H W R  H a  1 M 

T O J U I H H b l  nepexon~ok 30Hb1,  3 a B H C U T  OT @ U J ~ ~ T P ~ ~ A O H H O - ~ M K O C T H ~ ~ X  

CBOACTB K O J J l e K T O P a ,  COOTHOUJeHWFi ~ J O T H O C T ~ ~  H ~ @ T W  N I I J I a c ~ o ~ o f i  

B O n H  N IlOBePXHOCTHblX ~ B n e ~ H f i ,  I I P O T e K a I O U N X  H a  K O H T a K T e  n n a c T o -  
BblX @J l loHnOB 11 K O J l J e K T O p a .  B P a C C M a T p U B a e M b l X  K O n J I e K T O p a X  

n p w M e H n e r c n  y n p o u e H H a n  M e T O n H K a  onpeneneuuz nonoxesan KPOB- 

n u  H n o n o u n b l  nepexon~ok 3 0 ~ ~ .  nonousa nepexonuofi 3 0 H b I  y c T a -  

H a a n t i s a e T c n  no H a q a n y  K p y T o r o  n o n a e M a  c o n p o ~ n s n e ~ u 6  H a  K P H -  
I B ~ I X  n o c n e n O s a T e n b H b l x  r p a n u e ~ ~ - 3 o ~ n o s  u no ~ e 6 o n b l u o ~ y  nonoro- 

MY MHHMMYMY H a  KPUBblX 0 6 ~ a I L l e H H b l ~  r p a A H e H T - 3 0 H A O B .  no KpH-  

B U M  I l O T e H U H a n - 3 0 H l ( a ,  3KPaHt lPOBaHHbl .X  3 0 H A O B  ( T P ~ X -  A C e M W 3 n e K -  
TPOLLH~IX) U HHD.YKUHOHHOMY M e T o n y  I lOnOUIBa  n e p e x 0 A H O k  3 0 H b l  

O T M e r a e T c n  no H a r a n y  y s e n w q e n r l n  c o n p o T n s n e H u n ,  06b1q~o  H e  O q e H b  

P ~ ~ K O M Y .  Ann K O H T P O J ~  npri ucnonb30sa~uw ~ p w e b ~ x  n o c n e n H n x  M e -  

T o n o s  MOXHO npw6era~b K c p a B H e e i i m  @ ~ K T H ~ ~ C K O ~  K P M B O A  c T e o -  

p e ~ u q e c ~ o f i ,  n o n y s e ~ ~ o f i  nnn W T K O ~  r p a n t i u b l  pa3nena 1791. nonoxe- 
H u e  nonorusbr @ u ~ c n p y e ~ c n  no H a s a n y  pacxoxnetinn M e x n y  @ ~ K T U -  

q e c ~ o f i  M ~ e o p e ~ u q e c ~ o f i  K P W B H M R .  Ha pnc. 47 n p u s e n e u t . 1  K ~ I I B U ~  

T p e X 3 J e K T p O n H O r O  3 K p a H A P O B a H H O r O  M e T O n a  (T6K)  11 HHAYKUHOHHO- 
ro K a p o T a x a ,  s a p e r u c ~ p u p o ~ a ~ ~ b ~ e  n p o T w s  ~ e @ ~ e ~ o n o ~ o c ~ o r o  nna-  
cra necuaunxa, ianeraauero s nurepsane 2471-2493 n.  K p o ~ a  
n o n o u B a  nepexonuofi 3onb1  O T M e r a l o T c n  H a  r n y 6 n ~ a x  2483 n 2 4 8 8 ~  
COOTBeTCTBeHHO, 9TO XOPOUIO B N n H O  110 P a C X O X n e H U K )  ( P ~ K T N ~ ~ C K K X  
u T e o p e T u s e c K w x  ~ p u e b r x  3 o ~ n o e  T6K-3 u 5@1,2. 

Onpefienws nonomeme K p o s n n  u n o n o u s b l  nepexon~ofi 3 o ~ b 1 ,  CO-  

I lPOTHBJleHMe I I J l aCTa  B 3TUX T O q K a X  M O X H O  IIPHHIITb:  B n O I l 0 U l B e  ne- 
p e x o n H 0 f i  3 0 H b l  ~ ~ B H H M '  COIlPOTHBJleHNlo ~ H X e A e ~ a l l l e f i  B O ~ O H O C H O ~ ~  

q a c T n  n n a c T a ,  B K p o s n e  - c o n p o T n s n e H u l o  eb~uenexaueir ~ e @ ~ e ~ o c -  
~ 0 f i  9 8 C T A .  Ecnu H a H e C T H  B M ~ C U I T ~ ~ ~  n H a r p a M M b 1  COOTBeTCTByIOUUe  

3 H a q e H U n  C O ~ P O T U B ~ ~ H U ~ ~  H C O e n U H U T b  I I O J y q e H H b l e  TOqKN ~ P R M O ~ ~ ,  

TO o H a  6 y n e ~  x a p a ~ ~ e p w 3 0 s a ~ b  u 3 ~ e ~ e ~ u e  c o n p o r u B n e H w n  B npene- 
J a X  n e p e ~ O n H 0 f i  3 0 H b I .  n o  KPUBOA U 3 M e H e H U R  COnPOTHBJleHHII  H CO- 

O T B e ~ ~ ~ B y l o l U e f i  3aBHCUMOCTH M e X n y  3 J l e K T p H q e C K H M  COnpOTHBJ leHU-  

e M  A H ~ @ T ~ H ~ C ~ I I U ~ H H O C T ~ H )  UCCJleJIyeMblX O T ~ O X ~ H U ~ ~  H e T p y n H O  

p a c c r n T a r b  u 3 ~ e n e ~ u e  ~ o s @ @ u u w e ~ ~ a  ~ e @ ~ e ~ a c b l u e H r i n  no T o n q u H e  
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K p n s ~ e :  I ,  3 - sssuewemn 
SnervHseeKoro eonpornme- 
HHR. 2 - cn. 4 - M K .  5, Tea- 
perHveevae nna yenoad ma. 
nmssa serKOR rpassqu: 6, 
7 - COOTB~ICTB~AHO monomaa 

n n a c T a  u ~ a i i ~ u  yposeab, H a  KOTOPOM B e n u s u H a  K O ~ @ @ U U W ~ H T ~  ~ e @ -  
TeHaCbl+(eHIiX CTaHOBUTCE p a B H 0 8  KpI iTI i seCKOMy 3 H a s e H H l o .  Anu 
3 a n e ~ e f i  H ~ @ T N ,  nPUYPOYeHHblX K neBOHCKUM IIeCYaHO-MUHHCTblM OT- 

n o x e n u n M  3ananuoB 6 a I I I ~ I i p E i u  u BOCTO'IHOR T a ~ a p u u .  eenusutia 
x p u T u s e c K o r o  u e @ ~ e ~ a c b l w e ~ u n  n o c T u r a e r c n  npu c o n p o T u e n e H u n x ,  

R3MeHI1MulWXCR B 3aBACHMOCTU OT nOPUCTOCTU IlJtaCTOB OT 2 A0 
12 O M . M .  

B e n n s u ~ b l  KpUTtiYeCKOrO COnpOTI iBneHHn ( 0 ~ B e s a l o ~ e r 0  K p U T u -  

s e c K o M y  ~ e @ ~ e ~ a c b l q e ~ u r n )  n o n x H b I  6 b l ~ b  y c T a H o s n e H u  nnrr K O H -  

KPeTHOrO MeCTOPOlKneHBII U 3 a J l e X I i .  06ocuosauue 3TUX 3 H a ' l e ~ I i k  

M o x e T  6 b 1 ~ b  n p o B e n e H o  no ~ ~ B U C ~ M O C T ~ M  @ a 3 o e b [ x  n p o ~ u q a e ~ o c ~ e i i  
OT K O ~ ~ ~ U U A ~ H T O B  B O ~ O H ~ ~ T ~ H ~ C ~ ~ U ~ H H O C T U .  n a D a M e T D a  HaCblu le -  

HUIl OT X ~ ~ @ @ U U U ~ H T ~  B O ~ O ~ ~ @ T ~ H ~ C ~ ~ U ~ H H O C T I (  U  napahle.rpa IlOpIIC- 

TOCTU OT K O ~ @ @ U ~ U ~ H T ~  IIOPUCTOCTII. no 3aBKCKMOCTU OTHOCHTeJIb- 

H O ~  ~ P O H B U ~ ~ M O C T N  n J I R  H ~ @ T U  OT K O ~ @ @ U U U ~ H T ~  BOnOHaCblWeHUn 
y c T a H a s n n B a e T c n  ~ u ~ u ~ a n b ~ b l i i  ~ o s @ @ u q u e u ~  n e @ ~ e ~ a c b l q e ~ n n ,  

n p U  KOTOPOM @ a 3 0 B a ~  IIPOHUllaeMOCTb H ~ @ T U  P a B H a  HyJIlo. no 
3aBHCUMOCTU I I a p a M e T p a  HaCblIUeHHR OT K O ~ @ @ H ~ U ~ H T ~  BOnOHaCbl- 

w e H u n  o n p e n e n n e T c n  K p w T u s e c K a r r  senusma n a p a M e T p a  H a c b I u l e n u n  

PaxprtT. 3 a ~ e ~  n U a n a 3 O H  N3MeHeHUR BeJIAYUHbI KPNTN'XeCKOrO COIIPO- 

TIiBneHWX pnKPnT C YYeTOM H ~ ~ ~ ~ H H O T O  3HaYeHPiE PxXpUT PaCCsUTbl-  

s a e T c n  no @ o p ~ y n e  
pFp" = PiPRT P&vB, (VIII.6) 

me P, - 3 ~ a r e ~ u e  n a p a M e T p a  ~ O ~ A C T O C T A ,  K o T o p o e  O n p e n e n n e T c n  

no ~ P H H R T O ~  nnn uccnenye~oii sanexu s a s u c u M o c T u  n a p a b i e T p a  no- 
I 

PIiCTOCTU OT IIOPUCTOCTK; p. - y n e a b H 0 e  COnpOTUBneHUe ~ J I ~ C T O B O ~  

BOnbl. P ~ C C Y U T ~ H H ~ ~ ~  TaKUM 0 6 p a 3 0 ~  KpUTUYeCKAe 3 H a q e H U R  ynenb- 
1 . H O ~ O  3 n e ~ ~ p u s e c ~ o r o  C o n p o T u B n e H u n  u n a p a M e T p a  w a c b l u l e u u n  npo- 
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B e p f l l o T C f l  p e 3 y J I b T a T a M U  n O l i H T e p B a n b H O r 0  o n p o 6 o ~ a ~ u n .  O ~ O C H O B ~ H -  
Hble no K o M n n e K c y  n e ~ p o @ w ~ u r e c ~ u x  n a H H b l x  w onpo6o~auwn 3 ~ a ~ e -  
HUR KPPiTWYeCKOrO COIIPOTWBJIeHH5l UCnOJlb3YIOTCB JUlR YCTaHOBneHHR 

nonoxenun B H K  B ~ e @ ~ e e o n o ~ o c u b l x  n n a c T a x ,  me p a c c s e T a a  rpa-  
n u e m  c o n p o T w s n e n u n  wnu uccnenoeano u s ~ e u e ~ u e  c o n p o T u s n e u u n  

no TOJIulUHe n n a c T a .  AO~YCTNM,   TO nnn n p u M e p a ,  npmeneanoro H a  

puc. 47, senwswna K p n T u r e c K o r o  c o n p o T u s n e u u n  p a m a  60 O M . M ;  
T o r n a  nonomenwe B H K  c n e n y e T  n p w H n T b  B npenenax nepexonuoii 
~ O H H  H a  m y 6 u ~ e  2487,O M .  

nonoxenne B H K  M o x e T  6 u ~ b  onpenenen0 u no naHHblM panao- 
MeTpHH. Muorna 3TOT M e T O n  UCIlOJIb3YeTCX B H ~ O ~ C ~ X ~ H H ~ ~ X  CKBB- 

X U H B X ,  ' I T 0  B 0 3 M O X H O  B BHCOKOnPOHIllIaeMblX,  BblCOKO~OPWCTbIX,  O n -  

H o p o n H b l x  K o n n e K T o p a x  npu B ~ I C O K O R  ~ u ~ e p a n u 3 a n u u  n n a c ~ 0 ~ 0 8  
s o n b l .  6onee y e e p e u H o  no SaHHblM p a n u o M e T p u u  nonoxeene B H K  
( F B K )  y c r a H a s n u s a e T c n  B O ~ C ~ X ~ H H ~ I X  C K B a m u H a x  n p o T u B  H e n e p -  

@ O ~ U ~ O B ~ H H ~ ~ X  n n a C T O B ,  CnyCTX HeKOTOpOe B p e M R  C MOMeHTa U e M e H -  

THpOBaHHR 06canuoh KOJIOHHbl. ~ I C C ~ ~ ~ O B ~ H N I ~  B b l n O n H n l o T C n  IlOCJIe 

3 a s e p u r e ~ u n  nponeccos pac@op~uposa~nrr ~ O H H  n p o H u K H o B e u u f l  

1187, 1881. Aeno B TOM,  4TO npu 6 y p e ~ n u  CKBBXWH B T O J I U a X  C BblCO- 

KOMUHePanU30BaHHblMU IlJIaCTOBblMR BOnaMU npOUCXOnUT r p a B U T a U U -  

o H H o e  nepepacnpenenenue @ u n b ~ p a ~ a  6 y p o ~ o r o  p a c T s o p a ,  n n a c ~ o ~ o f i  

BOnH U H ~ @ T U  B I I P U C K B ~ X U H H O R  '4aCTU I I n a C T a ,  B  CBn3Ii  C  3TAM M e -  

T o n a M u  p a n u o M e T p u u ,  npu u c n o n b s o ~ a ~ u u  K O T O P M X  B u n e n e n w e  B H K  
6 a 3 u p y e ~ c n  n p e u M y I q e c T B e H H 0  H a  z @ @ ~ K T ~  X n O p a ,  6 y n y ~  O T M e Y a T b C R  
OnUHaKOBbIe n O K a 3 a H U R  30HM nPOHUKHOBeHUR IIpeCHOrO @ I i J b ~ p a ~ a  

p a C T B O p a  B  H ~ @ T ~ H O C H ~ I O  s a C T b  I l J a C T a .   TO M O X e T  lIPWBeCTW K K a -  ' 

x y q e M y c n  s a ~ u m e ~ a m  nonomenun B H K  H a  K P N B ~ ~ X  p a n u o M e T p u u  

[187]. M T o n b K o  n p u M e H e n u e  M e T o n o B  p a n u o M e T p w H  sepes onpenenes- 
Hoe s p e M n  nocne 3 a s e p u r e ~ u n  6ype~u11,  K O r n a  n p o u 3 0 h n e ~  pac@op~u-  
p o B a H u e  3 0 u b l  npoHHKHoBeHurr ,  n o 3 ~ o n n e ~  onpenenufb nbnoxeuue 
B H K  nOCTaTOqH0 T 0 4 H O  [187, 2221. K O H ~ Y H O ,  IlOCKOnbKY P e Y b  U A e T  
06 YCTaHOBJleHUU HaYaJlbHOI'O n o n o x e H U f l  B H K  ( T B K ) ,  Ann UCCnenO- 

sauuii panUOMeTpt iYeCKUMU M e T O A a M A  C n e A y e T  B b l 6 ~ p a ~ b  C K B a X N H M  

Ha T e x  y q a c m a x ,  me He ~a6nlonae~c f l  n e p e M e w e H e e  K o n T a K T o B ,  ~ b l -  

3 s a u ~ o e  n p o n e c c a M u  p a 3 p a 6 0 ~ ~ ~ .  

Ann onpenenenus nonoxenarr B H K  n p u M e n n m T c n  e e i r ~ p o ~ ~ b t i i  
r a M M a - M e T O n ,  H ~ ~ T ~ o H - H ~ ~ T ~ o H H ~ ~ ~  M e T O n  n0 TenJTOBbIM H ~ ~ T P O H ~ M ,  
UMnYJIbCHble M O ~ U @ H K ~ ~ M U  o6otix MeTOnOB. H ~ ~ ~ T P O H H ~ ~ B  M e T O n  n0 
BpeMeHU XW3HU TeI lnOBblX  H ~ ~ T P O H O B ,  MeTOPbl ~ a s e n e ~ ~ o i i  BKTUBHO- 

CTA no H a T p U l o  PI X n O p y .  ~ @ @ ~ K T N B H O C T ~  3TUX MeTOnOB p a 3 n N Y H a .  

O c o 6 e ~ ~ o  H e J H K a  OHa n n R  IiMnyJlbCHblX MeTOnOB nplf  l iC~OJIb3OBaHI iU 

UX B  O ~ C ~ X ~ H H ~ I X  H ~ ~ ~ ~ @ O P U P O B ~ H H ~ ~ X  C K B a X H H a X  Ha y 4 a C T K a X  

p a 3 p e s a  c B ~ I C O K O ~ ~  ~ ~ ~ e p a n u 3 a n n e i i  n n a c r o s b l x  B o n ,  e c n i l  p a 3 p e 3  

nOCTaTOsH0 OflHOpOneH I i  C n O X e H  TePPI fTeHHblMH KOAneKTOPaMN C 

H U ~ K O R  ~ A H U C T O C T ~ ~ .  C Y B e n u s e u n e M  H e o n n o p o n H o c T n  p a 3 p e 3 a  npu 
B o 3 p a C T a H U u  rJlUHKCTOCTU B K ~ P ~ O H ~ T H ~ ~ X  OTJlOXeHIIRX,  'a T a K X e  n p U  

C . ~ ~ ~ O M U H ~ ~ ~ ~ U ~ O B ~ H H ~ I X  IlAaCTOBblX BOnaX ~ @ @ ~ K T ~ B H O C T ~  Y M e H b -  

U a e T c n .  

Y C T ~ H O B J I ~ H H ~ I ~  no naHHblM 3JleKTpHqeCKUX H J l H  panUOaKTUBHblX 
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M e T O n O B  I l O f l O X e H U f l  BHK (TBK) B O T n e J I b H b I X  C K B a X U H a X  U C n O n b -  

~ ~ K ) T C R  nnn s b l n e n e H r l n  n o s e p x H o c T u  BHK 3anexu B u e n o M .  3anary 
M O X H O  P e U l U T b  n Y T e M  n O C T p o e H H u  K a p T b l  n O B e p X H O C T H  BHK (TBK),  
no ~ o ~ o p o k  Y C T a H a B f l H B a l o T C R  ee O C O ~ ~ H H O C T I ~ :  H a K A O H ,  OTKflOHeHH5l  

OT n n o c K o c T u  u T. n. T O ~ K I I  n e p e c e q e H u n  u3orunc nosepxtlocru BHK 
(TBK) C O n H O N M e H H b I M U  ~ 3 0 r u n c a ~ ~  K P O B f l U  B e p X H e r O  I l J I a C T a - K O n -  

n e K T o p a  n a m  nonoxeaue B u e u H e r o  K o H T y p a  H ~ @ T ~ H O C H O C T U ,  a ne- 
P e C e q e H H R  n3ornnc I I O B e p X H O C T l i  BHK (TBK) C O n H O H M e H H b I M U  H 3 0 -  

I'HIICBMH I l O n O U I B b l  H H X H e T O  I l f l a C T a - K O J l J I e K T O P a  M a P K H P y l O T  f l H H H l O  

B H y T P e H H e r O  K O H T y p a .  O , ~ ( H ~ K O  T ~ K O ~  cnoco6 I l p l l M e H R e T C n  T O f l b K O  B 

T e X  C n y r a n X ,  K o r n a  u 3 M e H e H U n  n O J O X e H H 5 l  I I O B e p X H O C T H  BHK (TBK) 
n p e B b I U l a D T  M H H I l M a J l b H O  B 0 3 M O X H b l e  CeLleHNR M e X n y  U 3 O r U n C a M U  

[83]. B TOM cnysae, K o r n a  H ~ M ~ H ~ H ~ R  o T M e T o K  BHK (TBK) ~ e 6 0 f l b -  

m H e ,  w3yre~ue  O C O ~ ~ H H O C T ~ ~ ~  nosenenun n o s e p x H o c T u  BHK (TBK)  
H a  K P y n H b l X  3 a J l e X a X  I I P O B O I I U T C n  no O C p e n H e H H b l M  X a p a K T e p H C T l f K a M  

O T A e n b H b I X  y q a C T K O B .  M e r o n u ~ a  H 3 y q e H U I I  H 3 M e H e H P i f l  n O J l U A < e H B A  

BHK C n O M O U l b K 7  pnna X a p a K T e p H C T H K ,  p a 3 p a 6 0 ~ a ~ H b l X  H a  n p N M e p e  

sanexek T a ~ a p u w ,  n O 3 B O f l U f l a  B b l R C H H T b  O C H O B H b l e  3 a K O H O M e p H O C T H  

H 3 M e U e H H I I  BHK U n p U q U H b 1 ,  K O T O p b l e  UX B b l 3 B a f l H  [a]. 
B K a p 6 0 1 1 a ~ ~ b l x  o T n o x e H u n x  onpeneneme n o n o x e H n n  BHK 

(TBK) B O T n e J I b H b l X  C K B a X U H a X  I I P O B O n H T C I l  T a K  Xe, K a K  U B n e C ' l a -  

H O - r J l U H U C T b l X  O T J l O X e H I I f l X .  O ~ H ~ K O  U 3 - 3 a  6 0 ~ b l ~ 0 k  H e O n H O p O ~ l l O C T U  

K ~ P ~ O H ~ T H M X  K O n J I e K T O P O B  ~ @ @ ~ K T N B H O C T ~  O n p e n e J l e H H B  I l O f l O X e H H H  

BHK B o ~ ~ e f l b t l ~ k  C K B a X H H e  H l l X e ,  q e M  B n e C q a H 0 - M H H H C T b l X  K O n -  

J I e K T O p a X .  ~ O ~ T O M Y  n p H  O ~ O C H O B ~ H H U  n o f l O X e H H R  n O B e p X H O C T k  BHK 
(TBK) 3 a f l e ~ e k ,  I l p U y p O q e H H b l X  K K ~ P ~ O H ~ T H ~ I M  K O n J I e K T O P a M ,  eUe 
6 o n b m e e  s ~ a s e ~ u e ,  s e M  nnn T e p p u r e H H N x  K o n n e K T o p o s ,  n p ~ o 6 p e ~ a -  

. D T  P e 3 y f l b T a T b I  O ~ ~ O ~ O B ~ H N R ,  3 a M e P b l  n a B J e H H R  H n p y r l l e  f l p O M b l C J I 0 -  

B b I e  n a H H b I e .  

n p l l  0 6 0 c ~ o ~ a ~ u u  n o n o X e H u n  BHK (TBK) no n a H H b l M  onpo6o- 
B a H U n  ~ e o 6 x o n n ~ o  O n U p a T b C R  H a  p e 3 y J b T a T b l  l r c n b l ~ a ~ ~ f i  C K B B X H H ,  

P a B H O M e p H O  p a 3 M e U e H H b l X  no I I J l O U a n H ,  B C K p b l B a l o U H X  K a K  B O n O -  

HOCHYK), T a K  N H ~ @ T ~ ~ ~ ~ O H O C H Y ~ ~  q a C T N  C T P y K T Y P b I  H a  P a 3 J l I l q H b l X  

r U n C O M e T P U 9 e C K H X  O T M e T K a X .  3 a n a q a  P e l l l a e T C f l  C  I I O M O l U b D  C X e M b l ,  

H a  K O T O P y l o  H a H O C R T C n  a 6 ~ 0 f l K ) ~ ~ b l e  O T M e T K H  3 a J l e T a H U R  IIPOIIYKTMB- 

H O r O  T O P U 3 O H T a ,  N H T e P B a n M  I ~ ~ P @ O P ~ U H U  U no H e K O T O P b l M  C K B B X U -  

H a M  O T M e T K I l  K P O B J U  H I l O n O U l B b I  I I f l a C T O B - K O f l J l e K T O P O B  B N H T e P B a f l a X  

n e p @ o p a u H H .  B M ~ C T ~  C 3 T H M  OKOJIO K ~ I K ~ O ~  C K B a X H H b l  H a H O C I l T C I l  

p e 3 y n b T a T b l  H C I I b l T a H H R .  Hau6onee I I p O C T b I M  X B J l R e T C n  c n y q a t ,  K o r n a  

H H T e p B a n  H e o n p e n e n e H H o c T w  H e s e n u K .  TZK, H a n p w M e p ,  H a  puc. 48 
npusenena c x e M a  no o n ~ o i i  ~3 3anexeR, n p u y p o g e H H b l x  K ~ a p 6 o ~ a ~ -  
H b l M  O T n O X e H H I I M ,  me B q e T b l p e X  C K B a X H H a X  n p H  H C n b I T a H n H  I l O J y -  

q e H b l  6 e 3 ~ 0 n H b l e  I I P H T O K H  H~!$Tw, a B q e T b l p e X n p H T O K H  ~ ~ ~ C T O B O ~  

B O n b l  6e3 n p H 3 H a K O B  H ~ @ T H .  B CKB. I8 U 109 H H T e P B a f l b I  n e p @ o p a u ~ H  

n e p e K p M e a l o T c n  u c o c T a B n n m  12 M .  Ann p c T a H o e n e u w n  n o n o m e H u n  

BHK n p H  ananuse H C I l O J b 3 O B a H M  O T M e T K K  r p a H H I I  K O f l n e K T O p O B  6 

n H T e p s a n a x  nep@opaunn. C y s e r o M  s ~ u x  n o n o n H n T e n b H H x  n a H H b l x  

I I O f l O X e H P I e  I l O B e p X H O C T H  BHK y B e p e H H 0  O n p e n e n f l e T C R  H a  O T M e T K e  

-3720 M. 
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Pwc. 48. Onpenene~ne nonoxesnn BHK no nannblM onpo6osannn 
I f ~ ~ e p e a n b l :  I - 3 8 n e l B H N X  HC01enYeUOrO XIPHBOHTa; 2 - SanHqHR KOAneKTOpOB: 3 - UpWTOKB 
Hebru; 4 -  npsroKa sonu; 5 - nareeraHHn eonbl; 6 - BHK 

Ecnu B npoqecce H c n b I T a H u n  n o n y r e H b l  n p u T o K u  6 e 3 ~ o n ~ o i i  ~ e @ -  
T N  unu rasa, T o  y C J l O B H O e  n o n o X e H w e  BHK (TBK) n p H H H M a e T C F l  H a  

O T M e T K e ,  C O O T B ~ T C T B ~ I O U ~ ~ ~  C e p e n U H e  P a C C T O R U U X  M e X A y  n o n 0 l l l B O h  

~ e @ ~ e r a 3 o ~ o c ~ o r o  H ~posne i i  B o n o H o c H o r o  H u T e p B a n o B .  n p u  6onb- 
l U o M  I I p O M e K y T K e  M e m n y  Y K a 3 a H H b l M H  O T M e T K a M N  I I O f l O X e H H e  BHK 
(TBK) M O x e T  6 b l ~ b  O n p e n e f l e H O  C C y u l e C T B e H H M M H  nOrpeLUHOCTXM11.  
& ' T O ~ U W T ~  n O n O x e H M e  BHK B P a C C M a T p H B a e M O M  c n y q a e  M O X H O  no 
p e 3 y n b ~ a ~ a ~  s a ~ e p a  nasnenun no c T B o n y  C K s a x u H b l  B npoqecce ee 
H C n b l T a H U R .  no  T O q K a M  W 3 M e p e H H I L  n a B f l e H H R  H a  p a 3 H b I X  m y 6 u ~ a x  
R u H T e p B a n e  n e p @ o p a u n ~  CTPOIITCR K p U B a I l  H ~ M ~ H ~ H H R  n a m e H u n  no 
c ~ ~ o n y  C K B a x n H H  H 3 ~ c ~ p a n o n u p y e ~ c n  B ~umenemaqu i i  uwepean. 
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. , O ~ H O B ~ ~ M ~ H H O  P a C C s U T b l B a e T C f l  K p H B a R  T U n p O C T a T H s e C K O r O  n a B J l e H H f f  
c Y q e T O M  n n o T H o c T n  n n a c ~ o ~ o i i  B o n u  no paspesy H C C J I ~ ~ Y ~ M O R  sane- 
x n .  Ilepecese~ne K P U B O ~  U ~ M ~ H ~ H H S I  r n n p o c T a T u q e c K o r o  n a B n e H u n  
c ~ ~ c ~ p a n o n ~ p o ~ a ~ u o B  ~ p u s o k  n 3 ~ e ~ e ~ u n  nasneuun B n H T e p s a n e  
nep@opauwn ~ e @ ~ e ~ o c u o r o  n n a c T a  naer nonoxenne y p o s ~ a  ~ o n o ~ e @ -  
TI lHOrO KOHTBKTB. 

k l~ l I0 J lb30BaHI ie  OnHCaHHblX M e T O n O B  O ~ O C H O B ~ H U R  nOJIOXeHWR 

BHK n o 3 ~ o n a e ~  n o c T a T o s a o  H a n e x e o  y c T a H o a H T b  ero M e c T o n o n o x e -  
H H e .  O ~ H ~ K O  A e T a J l H  CTpOeHUf l  I lOBepXHOCTU BHK (I'BK), C B n 3 a H H H e  
C r H ! T P O r e O n O r U 9 e C K H M H  U ~ N T O J I O r H s e C K n M H  O C O ~ ~ H H O C T ~ M H  HCCJle- 
nye~oi i  aanexw, B  TOM c n y q a e  M o r y T  6 b l ~ b  nponyuenw B ~ ~ ~ B ~ H D T -  
cn n n l u b  ~ aa6onee  c y u e c T s e H H b l e  u s ~ e ~ e u u n ,  C B R ~ ~ H H U ~  c 6 0 J I b l u l l ~  

c M e u e H n e M  sanexn non n e i i c ~ s u e ~  pasnuseblx @ a ~ ~ o p o s .  B C B R ~ R  
C 3 T H M  , n P Y r N M  B a X H H M  3 T a l I O M  O ~ O C H O B ~ H H I I  BHK 3aneXeii ( U  OCO- 
~ ~ H H O  K P Y ~ H H X )  RBJIfleTCIl B H R C H e H U e  X a p a K T e p a  CTPOeHNH DOBePX-  

HOCTH BHK H a  ocnoae r e o n o r o - c ~ a ~ n c ~ u s e c ~ o r o  aeanusa pasnwseax 
(PIKTOPOB, KOTOPble  MOrYT O K a 3 a T b  BJlHJlHHe H a  3 T Y  I lOBePXHOCTb.  
B H a c T o n u e e  B p e M n  n o c T n r n y T  onpenene~~u i i  o n u T  B BTOM B o n p o c e .  

Ha 6 0 n b l u o M  @ a ~ ~ u s e c ~ o ~  M a T e p n a n e  3anexeA H ~ @ T H  T a ~ a p u n  (PO- 
M a W K H H C K a H ,  H O B O ~ ~ X O B C K ~ ~ ,  T a ~ e n b - R M a m H H c K a B ,  6 0 H n l o ~ ~ K a f l .  
~ ~ H J I U H C K ~ R  U np.), n e p M ~ K 0 i i  06nac~w ( ~ ~ ~ H H o - K ~ M ~ H H o ~ o x c K ~ ~ ,  
Ilasnonc~arr, T a H H n c ~ a f l ,  I ' o n n ~ p e ~ c ~ a f i ,  K o ~ y i i c ~ a n  n np.),  6 a u . I ~ ~ -  

PHU, AHnP (Xaccu-Mecayn, 3 a p s a f i ~ ~ u ,  C ~ a x ,  M e p e K c e H  H np.) 
y c T a H o s n e H o ,   TO B P a c c M o T p e H H H x  r e o n o r H s e c K n x  YCBOBNIIX ( ~ e p -  
p u r e H H a r e  pesepeyap~)  onpenennroqnhtu @ a x ~ o p a ~ u  C T p o e H u n  no- 
B e p x u o c T u  BHK nsnnmrcn nu~onorusec~ni i  H c ~ p y ~ ~ y p ~ b l i i ,  runpo- 
reonorusec~nii nnn BTHX ~ e c ~ o p o x n e ~ ~ i i  u M e e T  H e c b M a  n o n s w H e H H o e  

3 H a s e H H e .  
H e K 0 ~ 0 p b l e  B 0 3 M O X H b l e  B a P R a H T b l  PeuTeHFiIT B ~ X H O B  n p a K T n Y e C -  

KOB H ~ e o p e ~ u s e c ~ o i i  sanas no swasneuum ponu @ a ~ ~ o p o e ,  O K ~ ~ H -  
B a m U H X  B n H n H H e  H a  @ O ~ M U ~ O B ~ H U ~  nOBepXHOCTU BHK H e O n H O p O n -  
HHX sanexek, nnn p a 3 ~ u x  Y C J I O B W ~ ~  n p u B e n e u H  B p a 6 o ~ e  [ll]. O T M ~ -  

' 

THM,  TO ~ @ @ ~ K T U B H O ~  peulenwe B T O ~ ~  sanasu 0 6 e ~ n e q U B a e T c n  reono- 
rO-CTaTUCTFiWCKUM a H a n H 3 0 M  C n P H M e H e H H e M  3BM. ~ O J I Y Y ~ H H M ~  
npu  TOM B a x H u e  B b l B o n H  06 onpenennroueii ponu n u T o s o r H s e c K o r o  
H C T p y K T y p H o r o  @ a K T o p o s  B @ o p M u p o ~ a ~ u ~  nOBepXHOCTU BHK MHO- 

rwx sanexeii B b l m e n e p e s u c n e H i i b t x  H ~ @ T I I H M X  paiionos o ~ a s a n u  60nb- 
mym nouoqb npu n o n c r e T e  H Y T o s H e H u n  ux 3 a n a c 0 ~  H ~ @ T U ;  nnx 
HeKOTOpblX  M ~ C T O P O X ~ ~ H W ~ ?  3 T O  YTOsHeHWe 6 ~ n 0  B e C b M a  C Y U e C T B e H -  
HHM.   TO B n O n H e  O~%IICHHMO,  T a K  K a K  I lOBePXHOCTb BHK 3 a J l e X U  

c y q e c T s e r i H o  o n p e n e n n e T  ee @ o p ~ y  u r p a H u u b l .  

HblX KOnJ leKTOPaX H H e H a P Y l u e H H H X  C T P Y K T Y P a X  IIOJlHOCTbD onpene- 
n r r e T  rpauuqbl sanemu. O n u a ~ o  T a K u e  cnysau B peanbmx ycnosunx 
H e  B c T p e r a l o T c n .  ~ O ~ T O M ~  nnn onpeneaenun rpauws s a n e x u  H ~ @ T H  

A n H  1'83% B M e C T e  C O ~ O C H O B ~ H H ~ M  KOHTYPOB H ~ @ T ~ ~ ~ ~ O H O C H O C T A ,  H e -  
O ~ X O J I H M O  YCTaHOBUTb I l O n O X e H H e  TeKTOHHqeCKHX H J lUTOJ lOrUseCKHX 
B K ~ ~ H O B .  B T ~ X  cnysanx, K o r n a  sanexb H ~ @ T H  npeyposesa K CTPYK- 
T y p e ,  p a 3 6 ~ ~ 0 i i  H a p Y l u C H U I I M U  H a  pnn ~ J I O K O B ,  npexne B c e r o  H ~ O ~ X O -  

AHMO YCTaHOBHTb,  RBJIHDTCR J IB  B H R B n e H H H e  H a P Y l u e H U f l  r u n p O n n H a -  
M H s e C K U M H  3 K p a H a M U .  3 T a  3 a A a q a  P e l l l a e T C R  n O B O n b H 0  n p O C T 0 ,  K O r n a  
OAHH 6 n o ~ w  C O n e p X a T  H e @ T b  U n N  ra3, a A p y C U e  OCTaDTCR B O n O H a -  
C b l w e H H m M H .  B T e x  cnyqaux, K o r n a  ece 6 n 0 K U  c ~ p y ~ ~ y p ~ , u e @ ~ e r a 3 0 -  
HOCHH, B b l l B n e H N e  TeKTOHUYeCKUX 3 K p a H O B  CTaHOBHTCIl donee T p y n -  

~ o i i  sanasek H T p e 6 y e T  c n e u e a n b H u x  s ccneno~a~ni i .  Handonee npo- 
C T H M  MBTOAOM IiBAffeTCff a ~ a n U 3  nonoxennn BffK (TBK) B pasnns- 
HblX ~ J I O K ~ X .  Ecnw Y C T a H O B n e H H b l e  nnn pasablx ~ ~ O K O B  nonoxenua 
K o H T a K T o B  O T n H s a m T c n  B npenenax n o r p e l u H o c r n  HX onpeneneewn, TO 
3 T O  M O X B T  CJlYZUTb n O K a 3 a T e J I b C T B O M  OTCyTCTBNIl BJlUIlHHR TCKTOHH- 
YeCKHX H ~ P Y ~ ~ ~ H H %  H a  r U A P O B H H a M H K Y  3 a J I e X W .  O ~ H ~ K O  nJln n0n- 
T B e p x n e H u n  s ~ o r o  s a ~ n m s e ~ u n  x e n a T e n b H o  n p o s e c T n  r H n p o n n H a M w -  
q e c K o e  n p o c n y l u n s a H u e  M e x n y  c K s a x u H a M e ,  p a c n o n o x e H H N M u  B 
p a 3 H b l X  ~ J I O K ~ X .  ~ P H  H a J l N q U U  ~ U ~ P O A U H ~ M U ~ ~ C K O ~ ~  CBR3H U ~ A N H O ~  
OTMeTKe  BHK (I'BK) B p a 3 n U s H H X  6 n 0 K a x  H a p y u r e H n e  H e J l b 3 s  CqH- 
T a T b  3 K p a H O M .  E C ~ H  Xe I IOJ lOXeHHR KOHTaKTOB B p a 3 H b l X  6 n o ~ a x  H e -  
C y U e C T B e H H O  OTJIH9aX)TCfl,  a rHj l l npOnUHaMFIeCKa% C B X 3 b  M e m a y  CKBa-  
x u H a M H ,  p a c n o f i o x e H H b l M n  no passme CTOPOHH H a p y m e H H n ,  OTCYT- 
CTBYeT, T O  H a P Y U I e H U e  C J l Y X U T  3 K P a H O M .  9 T O  M O X e T  f lBHTbCR,OCHOBa-  
HUBM C U H T a T b  3 a J I e X H  K a X n O r O  H 3  ~ ~ O K O B  CaMOCTO$iTenhHblMH. 

Ann o n p e n e n e H u n  nnouanw H ~ @ T ~ H O C H O C T H  BO B c e x  cnysanx no- 
n o x e H u e  H a p y U I e H H f i  A O n x H O  6 b l T b  YCTaHOBJIeHO K a K  M O X H O  donee 
TOsHO. H a n ~ s u e  H a p y I l I e H ~ f i  B H a C T O n l l l e e  B p e M R  AOBOnbHO q a C T O  
BblflBnReTCSI B n p O l l e C C e  I IOnrOTOBKH CTPYKTYP K ~ Y P ~ H H W  M e T O n a M l i  
pa3senos~ok reo@nsueu [249]. O n ~ a ~ o  ~ a u 6 o n e e  T O ~ H O  nonoxeeue 
noeepx~oc~eii  ~ a p y m e ~ w i i  o n p e n e n n e T c n  no n a m m  6ypenwn. no 
p e s y n b r a ~ a ~  reo@ususec~ux uccnenosa~wii ceaaxus H a n H s u e  uapy- 
lueHHff  Y C T a H a B n U B a e T C R  no n p O n y C K y  OTneJlbHblX I lJ laCTOB UJlR no- 
B T O p e H H D  OAHOUMeHHblX O T J I O X ~ H H ~  B pa3pese C K B a X U H b l  [96]. Ann 
o n p e A e n e H u u  nonoxennn n o s e p x u o c T n  H a p y u r e H n n  oua nonxctaa 6 b 1 ~ b  
n e p e c e q e H a  H e  M e H e e  s e M  T p e M s i  C K B a x u u a M H .  n o  T p e M  nepeceqe- 
H U R M  n o B e p x H o c T b  H a p y m e u u n ,  nonycltan, sro o H a  nnocltan, T p a c c H -  
p y e T C H  BO s c e M  paspese I i c c n e n y e M o r o  M e c T o p o x n e H u n .  

Ecnu sanexb H ~ @ T N  unu rasa n p H y p o q e H a  K n u T o n o r x Y e c K u  H e o n -  
H o p o n n m  K o n n e K T o p a M ,  TO ee r p a H u u M  o n p e n e n n m T c n  n o n o x e H u e M  
I iOHTYpOB H ~ @ T ~ ~ ~ ~ O H O C H O C T W ,  TeKTOHH4eCKHX 3 K p a H O B  U r P a H U U  JIM- 
TOnOrWYeCKOTO 3 a M e I U e H H I I  KOnJ leKTOPOB H e K O J J I e K T O p a M H .  ~ O ~ T O M Y  

npu onpenenenuu nnouanu ~ e @ ~ e r a s o u o c ~ o c ~ u  ueo6xonu~o ycraeo- 
B H T ~  JIHHHH ~ U T O ~ O ~ O - @ ~ U H ~ ~ ~ U O I ' O  s a ~ e u e ~ n n .  n n s  o n p e n e n e H w s  
nonoxeenn r p a H n u  @aqwanbnoro s a M e u e H u n  K o n n e K T o p o s  u e K o n n e K -  
T o p a M t i  u e o n H o p o n H b l e  n e c s a u o - r n ~ u ~ c ~ b l e  O T n o x e H H n  p a c c M a T p w a a -  
m T c n  K a K  pan @auuk, ~ a ~ n b l k  s n e H  K o T o p o r o  n o c r e n e u H o  nepexonm 

175 



B 6onee nosnsefi padore  TUX me a B T o p o B  npenenu n o p u c T o c T u  H 
B COCeAHUe B CBIl3U C U 3 M e H e H H e M  ~ N ~ U K O - ~ ~ O ~ D ~ ~ U ~ ~ C K U X  V C ~ O B H R  n n o n ~ u a e M O C T U  COCTaBnHlOT COOTBeTCTBeHHO 10% H 2 MD 11781. 

A , ~ - ~ ~ - -  
12141. nonoxeeue rpaiiuu @ a s r t a n b n o r o  s a ~ e u e ~ u n  y c T a u a a n u s a e T c n  
n y T e M  J U ~ e i i H 0 f i  U H T e p n O n R U U H  T e X  I I a p a M e T p O B .  KOTOPble  n 0 3 B O i l R l o T  

p a 3 n e n U T b  n 0 p O J l b l  H a  KOflJIeKTOpbl  U H e K O A J e K T O p b l .  Ha I l p a K T U K e  
pa3nenenue nopon H a  3 T H  n B e  r p y n n t a  n p o s o n u T c n  no B e n n q n n e  H U X -  
H U X  n p e n e n o B  3 ~ a s e ~ u f i  coorsercrsylounx @n3uuec~wx n a p a M e T p o s  

nopon. M e ~ o n n K e  p e l u e H u n  3 ~ o r o  B a x H o r o  u O K o n q a T e n b n o  ewe H e  

peluennoro B o n p o c a  nocenueno M n o r o  p a 6 o ~  [21, 72, 92, 104, 165, 
178, 197, 223, 246, 260 n np.], K o r o p u e  MOXHO n o n p a 3 n e n u ~ b  H a  ue- 
nape rpynnbl. 

K nepeoii rpynne c n e n y e T  o T e e c T n  p a 6 0 ~ y  [165], nsnnlouymcn on- 
H o f i  A 3  I l e p B b l X  B 3TOM H a l I P a B n e H H U .  C Y U H O C T ~  ee CBOnUTCn K TOMY, 

YTO B H a q a n e  no J I ~ ~ O ~ ~ T O ~ H ~ I M  n a H H u M  H a  ocnose u 3 y q e ~ u u  napnblx 
3 a ~ w c n ~ o c ~ e i i  M e x n y  p a 3 n u u ~ b l ~ n  n a p a M e T p a M u  n n a c T a  y c T a H a s n u -  

BBIOTCII H N X H U e  npenenbl 3 H a q e ~ I i h  C B O ~ C T B  n O P O 1 l - K O n ~ e K T O P O B I  KO- 

T O p b I e  3 a T e M  COnOCTaBn5IloTCR C p e 3 y n b T a T a M I i  p a 6 0 ~ b l  CKBBXHH.  

~ O C K O J I ~ K Y  I l O n Y q a e M H e  I IPH 3TOM r p a H H U b l  RBJlRWTCII CTaTUCTHqe-  

CKHMN, B03HWKaH)T CYUleCTBeHHble  P a C X O X n e H A r t  M e X n y  ~eopweii U 

~ P ~ K T U K O ~  [223]. f l p y r u ~  HenOCTaTKOM P a C C M a T p U B a e M O r O  M e T O n a  

R B J X e T C R  OTCYTCTBHe n O C T a T O Y H O r 0  O ~ O C H O B ~ H N R  K O H ~ N ~ N O H H O ~  rpa- 
IiMUbl no O C T ~ T O ~ H O ~ ~  BOnOHaCblWeHHOCTU, B C B n 3 U  C YeM B 0 3 H H K a J l U  

J l T P Y n H e H U f l  npn OTHeCeHHU I l J I aCTa  K TOMY HJIW AHOMY T U n Y  K O n -  

J l eKTOpOB.  O ~ ~ B U A H O ,  YTO 3TOT MOMeHT B e C b M a  B a X e H ,  IlOCKOJlbKY B 

3aBHCUMOCTU OT BeJ lU9UHbl  KPHTA4eCKOI'O B O n O H a C b l U e H U R ,  T. e. T a -  

~ 0 f i  B e J l U W H b l ,  n p U  K O T O P O ~ ~  @ a 3 0 ~ a A  I l P O H U U a e M O C T b  n H ~ @ T U  
P a B H a  UyflIO, HUXHNR npenen n p O H H U a e M O C T N  M O X e T  MeHflTbCR no- 
B O n b H O  3HaYUTeJTbHO [197]. 

O ~ O C H O B ~ U U ~  B e n U q H H b l  K ~ U T U Y ~ C K O ~  BOnOHaCbIl l reHHOCTN - BO- 

npoc B e c b M a  C J I O X H ~ I R  A ~ o n ~ p e ~ ~ b l f i  nnn ~ a ~ n 0 f i  sanexu u naxe  
y q a c ~ ~ a  pa3pe3a sanemu, n o c K o n b K y  peluenne era ~ ~ B N C U T  OT C B O ~ ~ C T B  

n n a c T a  H @nlouno~ u nx U ~ M ~ H ~ U B O C T U  no nnouann PI pa3peuy. Ha 
KPHTUqeCKYlO B O n O H a C M U e H H O C T b ,  K O T O P a f l  K o J I ~ ~ J I ~ T c R  OT 55 no 
80% 1135, 197 H np.], B e C b M a  3 H a q l l T e f l b H O e  B n U E H A e  O K a 3 b I B a e T  T a K -  

me ~ t ~ ~ e p a n o r u u e c ~ u f i  comas u e M e H T a .  

n n n  y q e T a  K P W T H Y ~ C K O ~ ~  B O n O H a C b l U e H H O C T U  B M e T O n a X  BTOPOR 
rpynnbl B B o n n T c n  n o l t n T u e  o neyx H l r m n u x  npenenax. T ~ K ,  B p a 6 o ~ e  
11351 n p e n n a r a e T c n  npu noncqefe U ~ ~ C O J I O T H ~ I X  3anacos>> H ~ @ T U  B 
n e @ ~ e ~ a c b ~ u e u u y l o  T o n u u H y  nnacra B K n m q a T b  n p o n n a c T K u  nopuc- 
TOCTbH) BbIUle  5 % ,  ~ P O H H U a e M O C T b l O  B b l l u e  0,2 MA A B O n O H a C b l U e H -  

H O C T ~ H )  OT 100% no ~ p u ~ n s e c ~ o f i  B e n u q r r u u .  l l p u   TOM O T M e q a e T c x ,  

YTO y ~ a 3 a n H b I e  nOPOl Ib I  ~ Y ~ Y T  YYaCTBOBaTb  B p a 3 p a 6 0 ~ ~ e  npw pexu-  
M e  P a C T B O p e H H O r O  ra3a. Ecnu p a 3 p a 6 o ~ ~ a  3 a J e X U  6 y n e ~  BeCTUCb 

c n o n n e p m a H n e M  n n a c T o s o r o  nasnenun n y T e M  3 a ~ a q ~ u  B o n t a  B 

n n a c T ,  TO, cornacno K P H B ~ I M  @ ~ ~ O B ~ I X  n p o ~ u u a e ~ o c ~ e k ,  noponu no- 
pUCTOCTbH) OT 5 no 9% A ~ P O H N L l a e M O C T b H )  O T  0,2 no I MA Y'laCTBO- 

B a T b  B p a 3 p a 6 0 ~ K e  H e  6 y n y ~ .  B C B n 3 H  C 3THM H p H  I l O n C q e T e  < < n p O M b l l u -  

aeuubxx 3 a n a c o ~ ~  H ~ @ T U  n p e n n a r a e T c n  u c n o n b s o ~ a ~ b  ~ ~ o p o f i  H H X H U R  

npenen co c n e n y m u n M n  3 ~ a s e ~ u a ~ u  n a p a M e T p o B :  n o p ~ c ~ o c ~ b - 9 % ,  
I I p O H U U a e M O C T b  - 1 ~ f l ,  K P H T N q e C K a X  BOnOHaCbILUeHHOCTb - 55%. 
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Ha ananorwsnhlx ~ O ~ U U U R X  no sonpocy o n e p e o M  H u x H e M  npenene 

n p o H u u a e M O C T H  CTOWT K). ki. ~ ~ M Y ~ ~ K H H .  npennaralouufi H a 3 b l B a T b  

ero a 6 c o J J l o ~ H H ~  HHXHHM n p e n e n o M ,  T. e. T a K m  n p e n e n o M ,  K o r n a  
@ n i o u n  H e  n s w w e T c n  B n n a c T e  HH npu K a K o M  nepenane n a s n e H w n .  

OH M O X e T  6 H ~ b  Y C T a H O B n e H  n p U  KOMnneKCHOM H3YqeHHU @ H ~ A K O -  

XMMUWCKHX CBOBCTB @ J ~ D W ~ O B  H n O p O n  KOHKPeTHbIX 3 a A e X e f i  [92]. 
C M H C ~  wccnenoeaewfi, OTHOCUMUX H ~ M H  K ~ p e ~ b e f i  rpynne [72], 

~ a ~ n l o q a e ~ c n  B Y c T a H o B n e H u H  H u x H e r o  npenena n p o H u u a e M o c T n  no 
3 ~ n u p H s e c ~ o f i  3aBUCUMOCTH M e X n y  n p O H U U a e M O C T b l o  ( H n u  K a K U M -  

nu60 I I a p a M e T p O M ,  X a p a K T e p H 3 y l o I U U M  I l p O H U U a e M O C T b  O T n e n b H b l X  

M H T e p B a n O B  I I J I ~ c T ~ )  no K e p H y  U Y n e n b H b l M U  K O ~ @ @ W U U ~ H T ~ M H  np0- 
EYKTHBHOCTU COOTBeTCTBYloUNX H H T e P B a n O B  (no n p O M b l C J O B b l M  n a H -  

H ~ I M ) .  n p H  H a X O X n e H H H  H U X H W O  npenena n p O H H U a e M O C T N  ~eo6xo-  
AMMO 3 a n a B a T b C R  M H H U M a n b H b l M  3KOHOMNYeCKU p e H ~ a 6 e n b B b l ~  ynenb- 
HbIM K O ~ @ @ U U H ~ H T O M  I IPO~YKTUBHOCTU,  HCXOnR U 3  KOHKPeTHbIX y C n 0 -  

BWR p a 3 p a 6 0 ~ ~ u  M e c T o p o w c n e H u n  unu sanemu. K a K  e u n H o ,  npenna- 
r a e ~ u f i  H U X H H ~ ~  npenen o 6 o c ~ o s t a ~ a e ~ c n  c y s e T o M  peanbnux ycno- 
B U R  p a 3 p a 6 o ~ ~ u  K O H K P ~ T H O ~ ~  3 a n e X H .  C e p b e 3 H b I ~  HenOCTaTKOM M e -  

T O n a ,  H a  . H a m  B 3 W R n ,  RBnReTCf l  TO, 9 T O  H e n C U b l M  OCTaeTCR BOIIPOC, 

l i a K U M  0 6 p a 3 0 ~  I I O n C q H T a T b  3 a n a C b I  H ~ @ T U ,  C O A e p X a U H e C r !  B U H T e p -  

sanax,  n e p a M e T p u  KOTOPUX u u x e  n p e n n a r a e M o r o  a s T o p a M u  npene- 
na .  B e n u q n ~ a  ~ T H X  s a n a c o ~  npu onpenenenetax ycnoeunx M o x e T  

6 b l ~ b  C Y U ~ C T B ~ H H O ~ ~ .  
~ ~ O C T ~ T O ~ H O  O ~ O C I ~ O B ~ H H O ,  H a  H a l U  B 3 m n L  n 0 c n e n H H f i  B O n p O C  

p e l u e H  B p a 6 o ~ e  [21], KOTOPylO M O X H O  OTHeCTU K Y ~ T B ~ ~ T O ~  rpynne. 
B H e &  n p e n n a r a e T c n  u c n o n b s o s a T b  nsa HUXHHX npenena. f l e p ~ ~ f i  us 
HNX Y C T a H a B n H B a e T C R  no n a 6 0 p a ~ o p H t J ~  n a H H t a M .  n p u  3TOM H U X -  

H U e  I Ipef leJ lb l  O C T ~ T O ' ~ H O ~  B O n O H ~ C b l U e H H O C T U ,  I IOpnCTOCTN, n p O H H -  

UaeMOCTH U M e l o T  T a K H e  BeJlUYHHta,  H H X e  KOTOPHX H a X O X n e H U e  H n U  

A 3 B n e W H N e  H ~ @ T U  M a n O B e p O n T H O .  ~ P H  r H J l P O A H H a M H ~ e C K U X  pacue- 
T a x  npepnaraercn wcnonbso~a~b  B T O P O ~  H U X H U ~ ~  npenen, ncxonn n3 
KOHKPeTHblX Y C ~ O B U ~ ~  P ~ ~ P ~ ~ O T K H  n n a C T a  ' U  B n e p B y l o  O Y e p e n b  C 

YqeTOM ~ K O H O M ~ ~ ~ C K O ~ ~  U ~ ~ ~ C O O ~ ~ ~ ~ H O C T U .  T ~ K U M  o6pa3o~,  BTOPOR 
H U X H U ~ ~  npenen n O 3 B O n f l e T  YCTaHOBHTb ~ K T U B H H ~  0 6 5 e ~  n n a c T a  npu 
COOTBeTCTBYlOUeM P e X U M e .  O ~ I U W M  Y p a C C M a T p P i B a e ~ 0 f i  p a 6 o ~ ~  C 

pa6o~ofi [721 IlBflReTCR TO,  TO ~ ~ o p o f i  H U X H H ~ ~  npenen ycrauasna- 
BaeTCf l  H a  OCHOBe UCl IOJ Ib30BaHUR C T ~ T U C T U ~ ~ C K O ~ ~  CBR3U M e X n Y  

Y n e n b U H M  K O ~ @ @ H U H ~ H T O M  IIPOnYKTUBHOCTU H IIPOHUUaeMOCTbH) nna- 
cra. B Tex cnysanx, K o r n a  onpenenenwfi n p o H u u a e M o c T n  no K e p H y  

HenOCTaTOqHO,  I lPOnYKTUBHOCTb CONOCTaBJIfleTCR C K ~ K U M - n U 6 0  reo- 
@ H ~ H ~ ~ C K ~ M  n a p a M e T p o M ,  o T p a x a r o u w M  p a c n p e n e n e H u e  n p o H u u a e -  

MOCTH no pa3pe3y C K H a X H H .  Tanofi M e T ~ n U ~ e ~ K l i f i  n p H e M  I l p H M e H e H ,  

H a n p u M e p ,  B pa6o~e [104]. 
M3 n p H B e n e H H O r 0  ~ p a ~ K 0 r 0 - 0 6 3 0 p a  M O X U O  B H n e T b ,   TO n p U  YCTa-  

H o e n e u u u  HHXHUX n p e n e n o B  s~asenuf i  C B O ~ ~ C T B  n p o n y K T H B u H x  nna- 
CTOB p a 3 n H ' l H U e  a B T O p H  BbIZienfilOT T P H  H H X H H X  npenena nposaqae- 
MOCTH: 
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/I! , . 1 )  o~sesamqnir s ~ a s e n n ~ o  ~ e @ ~ e ~ a c b l q e ~ n o c ~ u ,  nanb~eitmee 

>I ;  CHHXeHHe KOTOPOrO neJlaeT H3BJIeYeHkie H ~ @ T H  npaKTU4eCKH HeB03- 
,,: MOXHblM npU n1060ii C U C T e M e  pa3pa60TK~; 2) O C H O B ~ H H ~ ~ ~  Ha yseTe 

@a30Bblx ~ ~ O H N U ~ ~ M O C T ~ ~ ~  B CFiCTeMe K O n f l e K T O p  - Ue@Tb - B O n a ;  

3) ~ ~ u T ~ I B ~ I O L U H ~  K O H K p e T H b l e  YCJIOBUR p a 3 p a 6 o ~ ~ u  3aJIe~ef i  U orpa- 
Husennn, nopoxnaerme HeonHoponHocTbm sanemeit K a K  reonoruse- 
C K W X  Ten. 

Y ~ a s a n ~ b ~ e  npenenH, Koaesiio, npnuunnnanbno oTnnqamrcn npyr 
OT npyra, u npHMeHeHne nx npe oueHKe 3anacoB ne@ru u ra3a 6e3 

nonxuoro ananma seneT K pa3~060m B OueHKax a a n a c o ~  u oqeHb 

OrpannsnBaeT B O ~ M O X H O C T A  ConocTaBneHnn no~a3a~ene i l  pa3pa60r- 

KW pa3nnqnb1x zanexefi.  O ~ H ~ K O  npn Hanusun cooTseTcTBymluero 

ananu3a cMblcna ncnonb3ye~blx rpaHnsHblx 3 ~ a s e n n A  nyTanuqbl He 
B03HAKaeT, U IIORBnReTCIl PeaJIhHaX B03MOXHOCTb P ~ U U O H ~ A ~ H O ~ ~  

I 
K J ~ C C U @ ~ K ~ U ~ H  3anaco~  no cTeneHw wx ysacTun B p a 3 p a 6 0 ~ ~ e ,  Y T O  

xopoluo UnnmcTpupyeTcn npusene~~oi t  sulue ~ a 6 n .  4. 
O ~ o u ~ y p u s a ~ e e  ~ e @ ~ e r a s o ~ o c n o f i  nnouanu npoBonnrcn no TOMY 

nnn W H O M Y  napaMeTpy nnacTa, rpaHusHoe 3 ~ a s e ~ n e  Koroporo ycra- 
HaBnWBaeTCR B COOTBeTCTBUH C K B K U M - 3 ~ 6 0  U3 OnUCaHHblX BblUle l IOn- 

xonoB K ~ ~ 6 0 p y  H W X H U X  npenenoB CBOACTB nponynrmublx nnacToe. 
Ecnn O K O H T y p U B a H U e  OCyUeCTBJIReTCn, HanpnMep, no K O ~ @ @ U U H ~ H T Y  
nOpnCTOCTU, TO MeHcny C K B a X H H a M U  I lpOBOnUTCX NHTepTIOnflUHn 3Ha- 

s e ~ u f i  nopncTocTu, n rpaHnua @aunanhnoro s a ~ e l s e ~ n n  npoBonuTcn 
T B M ,  We BeJfnsUHa K O ~ @ @ H U H ~ H T ~  IlOPUCTOCTU CTBHOBUTCFI P ~ B H O B  
HUXHeMy npeneny, y C T a H O B n e H K O M y  nJIn ~ ~ H H O R  3aJleXU. np04e 
BCePO 3anaYa PeluaeTCR C IlOMOUhlo K a p T  IIOPUCTOCTU B U3OJIHHUXX. 

n p n ~ e p  T ~ K O ~  KaDTbI U3MeHeHUII IIODNCTOCTH JIJIR 01~0fi U3 3anexeR 

H ~ @ T M . ' I I ~ I I ~ ~ ~ ~ ~ ~ ~ ~ X  K I ~ ~ C U ~ H O - I ' ; I ) I H N C T ~ ~ M  O'lJlOXeHUIIM. I I P W B e ~ e l ~  

l la  P U C .  49. H n x ~ u A  npenen K O ~ @ $ U U N ~ H T ~  ~ O P H C T O C T I ~  ,I.IH 3 ~ 0 k  I 
sanexu paseH 14%. u rpannua ~ e m n y  KonneKTopaMu e HeKOf l J I eK-  
TopaMn nposonuTcn no H ~ O ~ N H U U  14%. n n o u a n b  sanexu onpene- 
nneTcn nonoxeHueM n n ~ u i i  @aunanb~oro s a ~ e u e n w n  u K O H T Y P O M  

H ~ @ T ~ H O C H O C T N .  
B e n n s ~ ~ a  HuxHero npenena He nenneTcn K ~ K N M - T O  ~ ~ C O ~ ~ O T H O  

T O ~ H M M  ~ W C J I O M ,  a pacnpenenena B ueKoTopoM nuanasoHe [11,223]. 
n p u n u ~ a e ~ o e  s~avenue  Huxuero npenena Toro unu nHoro napa- 
MeTpa no OTHoluennK) K   TO MY pacnpeneneHum flsnnercn ~ose ' c~o i i  
U n p w 6 n n x e ~ ~ o R  O U ~ H K O ~ ~ .  ~ O ~ T O M Y  YCTaHOBJIeHHYEO rpaHHUY n O  
sennsme onnoro napaMeTpa cnenyer Y T O ~ H U T ~  no BennsnHaM H N X -  
H H X  npenenoe npyrnx napaMeTpoe ( n p o H u u a e ~ o c ~ n ,  ~ ~ N U U C T O C T U ) .  

O ~ o ~ r a ~ e n b n o e  nonoxenne rpaHwu @auwanbnoro 3a~eureuun onpe- 
nennercn H a  ocHoeaHuu ananu3a ycTaHoBneHHblx nwnufi @auuanb- 

nor0 3 a ~ e u e n u n  no oTnenbHblM n a p a M e T p a M .  
BMecTe c T ~ M  YcTaHoBneHue nonoxenun rpanwu ~ e @ ~ e ~ a c b l q e n -  

H b l X  Y Y a C T K O B  no OTnenbHblM I I a p a M e T p a M ,  PaCCMaTpUBaeMblM no- 

t .  P03Hb, H e  BCerna XBnneTCn nOCTaTOYH0 UaneXHblM. T a K  K a K  CBn3H 

Mexny p a 3 n u s ~ b l ~ ~  napaMeTpaMn nnacTa uMeloT c ~ o x a c ~ u s e c ~ ~ i R  

xapaerep, H @ U K C H ~ O B ~ H H O M ~  3na~eunlo onnoro napaMeTpa COOT- 

BeTCTByeT HeCKOJbKO 3HaqeHUfi npyrUX I l a p a M e T p O B .  Bcnenc~sne 
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p ~ c .  49. Onpeicenenne nonoxesun rpa- 
"UUbl @ ~ U H % ~ ~ H O P O  3aMeWeHUll 
I - " 3 0 1 1 1 1 ~ ~ ~  PBBHOR ~ O ~ H C T O C T W ;  2 - "pa- 
~ n 4 a  c$aqusnb~oro JaUeuexHR; 3 - D H ~ U -  
wjn xoaryp re@reeoc~ocrx:  4 - J O H ~  orcyr- 
CTBHR XonnexTopoB 

BblMK 3HaYeHIiAMU K O ~ @ @ U -  
U H e H T a  1 p i H H U a e M O C T U  &, HO 
C Pa3JIU¶HbIMU 3HaYeHUHMU KO- 
~ @ @ W U N ~ H T O B  IIOPUCTOCTH m 
(11 H ~ O ~ O ~ O T )  OTJlUsaloTCX Benu- 
Y U H B M W  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T U ,  
c o n e p ~ a ~ w n  C B R ~ ~ H H O ~ ~  B O ~ H .  / 

K O ~ & @ W U H ~ H T ~  C B ~ ~ ~ ~ H H O R  BO;~,,' 

K O ~ @ @ U U H ~ H T ~  BblTeCHeHUII. 
n p o n n a c ~ ~ u  c o n u ~ a ~ o ~ o i i  npo- 
HMUaeMOCTbm HAM nOPUCTOCTbK) 

OTnusamTcn BenusuHaMn ynenb- 
BI a z  m3 m4 

H b l X  K O ~ @ @ U U U ~ H T O B  npOnyK- 
T U B H O C T W .  H a  npaKTwKe HepenKn cnysau, Korna u3 nopon, no rpanus- 
H M M  3HaYeHHSlM IlPOHHUaeMOCTR OTHeCeHHbIX K HeKOnJleKTOPaM,  
FonyqaloT IIpOMbllufleHHble I lp l iTOKU H ~ @ T N ,  a U3 n O p O n ,  no rpaHKY-  
HblM 3Ha'IeHHIIM IIOPUCTOCTH nPWqUCJleHHblX K K O n n e K T O p a M ,  nPUTOKOB 
He n0nyram.r. M3 ~ T W X  @ ~ K T O B  cnenaH BMson, K KOTOPOMY npumnn 
UCcnenoBaTenu, u3yqa10uue  TOT B O ~ P O C ,   TO nnn 6onee nanexnoro 
onpenenenus rpaHnub1 pacnpocTpaneuun KonneKTopa nyslue UCIIOJIb- 

30BaTb ~ ~ O @ W ~ U Y ~ C K A ~  nOKa3aTeJU HnU KBKOA-TO K O M ~ J I ~ K C H ~ ~ H  I IOKa-  

n y ~ b  n O N C K O B  T ~ K O ~ O  I ~ K ~ ~ ~ T ~ J I R  6 ~ 3  B b l 6 p a ~  non BnuntineM 

n p e n c ~ a ~ n e ~ n f i  Teopuu runpaenwsecKoro panuyca, cornacno KOTO- 

poA npoHUUaeMOCTb nonxaa Bcerna ~ 0 3 p a c ~ a ~ b  npn yeenuseHun no- 
~ H C T O C T U .  ABTOPH, npennoxnslutie pnn KoMnneKcHtJx no~a3a~eneir .  - 
T a K H X  K a K  - 

m '  
k, "P J/*, 1gm. VZIu npyrux, ncxonunu us 

kuP 
TWO, 9TO @n3nqec~nA C M b I C j I  3TWX B e n U Y U H  MOXeT 6blTb O ~ ' ~ R C H ~ H  

c nosnuufi Teopun rnnpaenusecKoro panuyca 165, 130, 255, 263 
n np.]. Y ~ a 3 a ~ ~ b l e  KoMnneKcHble n o ~ a 3 a ~ e n u  m e n u  OrpaHuseunoe 
npnMeHenne 11301. Ann pelueHun M H O r U X  npaKTusecKHx sanas, sax- 
H M X  nau noncve-ra sanacos n pa3pa60TKH 3anemeii ( y c ~ a n o s n e ~ u e  

, . 
nOKa3aTeJPi, HaCKOnbKO H a M  USBeCTHO,  He UC~Oflb30BaJlRCb. 

B HacTonuee speMu B oi5nac~u Teopun @nnb~pauun Bce  6onbluee 
p a 3 ~ n ~ n e  nonysamT nccnenoBanun B npnuunnnanbno HOBOM Hanpas- 
JIeHRH, OCHOBaHHOM Ha Y'leTe CTaTNCTHYeCKOrO X a p a K T e p a  CTPYKTyPbI  
I1 C B O ~ ~ C T B  nopuc~ofi  Cpenbl U nOTOKa XHnKOCTM B Hefi 152, 2501. B M ~ -  



C T e  C TeM nPaKTUqeCKH BaXHble BblBOAbl MOrYT 6blTb IlOJlYqeHbl U B 
p e s y n b ~ a ~ e  Kasecreeuuo uosoro nonxona K a ~ a n u s y  nonn Koppenn- 
U H H  Mexny nopucTocTbm u npouuuaeMocTbm, onpeneneHHblMu o n w -  
H U M  nyTeM. n p e n c ~ a s u ~  ce6e o6blsuoe none Koppennquu Mexnv 
nopHcTocTam u npouuuaeMocTbm 06pa3uoe. ~ a n ~ u M k ~  ~ e ~ ~ w r e u u r i  
KOnneKTOpOB.  n p U  U3yWHUH 3TOr0 nOnR OTMeqaeTCR TeHneHL(HH K 
s o 3 p a c ~ a u ~ m  knp c YsenuqenueM m. 3uasu~enbuan mupriHa nonn 
(pas6poc ~ o s e ~ ) ,  o6ycnoeneuuan cna6oH c~113bm Mexny napaMeTpa-  
M U ,  6 0 n b ~ o e  w c n o  3 ~ a s e ~ u i i  onuoro napaMeTpa  npu n m 6 o ~  3 a n a ~ -  

H O M  3Ua'leHHH JIPYrOrO-3TH C B O ~ C T B ~  OqeBHnHbl n p U  p a C C M O T p e H U U  
nOnR UBnOnbS, T .  e. OT MeHbUInX 3UaseUUk KOOpj lUHaT  TOWK K 
6 6 n b m u ~ .  

P a c c ~ o ~ p u ~  none Koppennunn anonepeltw, T .  e. B Hanpasneuuu 
yMeHblueHUfl 0nU0fi KOOpnHHaTW n p U  BO3paCTaUUH npyrok. M O X H O  

I OTMeTHTb, 9TO B none K O p p e n R l l U U  CylaeCTByloT TOqKW, AJlR C O B O K y n -  
U O C T ~ ~ ~  KOTOPblX XapaKTepHa  He n P R M a R ,  a o 6 p a ~ ~ a n  3aBHCUMOCTb 

MeXny IlOpUCTOCTblO A ~POHHIlaeMOCTbK). C ~ U ~ C T B O . B ~ H H ~  nonn K O p -  
pennunu C B I I ~ ~ H O  c T e M ,  YTO,  K p o M e  TeuneHuuu K sospacrauum npo- 
HHUaeMOCTU C YBenUqeHHeM nOpUCTOCTU,  CyUeCTByeT TeHfleHL(UR K 

Y M ~ H ~ L U ~ H H H )  f lPOHUl laeMOCTU C POCTOM IIOPUCTOCTH. n e p ~ a ~  TeHneH- 
UUIl  06ycnosne~a, oYesHnH0, TeM,  4TO C O ~ U H M  B03paCTauue~ m 
ysenwsusamTcn u pamepb l  nopoeblx Kauanos, no K O T O P H M  npouc- 
XOAUT @unb~pa~UR.  B ~ o p a n  TeHneUUUR CBH3aUa C T e M ,  qTO npu 6~1x3-  

KUX 3HaqeHURX IIOPHCTOCTU U O P O n b l  C MeHbIIIek IIOPUCTOCTbfO MOrYT 
XapaKTepU3OBaTbCR ( C  TOYKH 3peHUR BeJIUqUHbl ~ U n P a B J l H Y e C K O l ' O  

conpo~ueneflurc) ny~lueii  c ~ p y ~ ~ y p o f i  noposoro npocTpancTaa, reM 
IlOpOnbl C 6onbmeA nOpHCTOCTbI0. 

Y ~ H T ~ ~ B ~ R  CYUIeCTBOBaHUe O n H O B P e M e H H O  U B Y X  OTMeYeHHblX TeH-  

i I e U ~ H f i  B H3MeHeHUU IIOPHCTOCTU U I lPOHUUaeMOCTU, MOXHO Y T B e P -  
' xnarb,  sro n o ~ a 3 a ~ e n b  (unu n a p a ~ e ~ p ) ,  ~ o ~ n n e ~ c u o  x a p a ~ ~ e p n s y -  

l0IUUfi ~ M K O C T H O - @ W ~ ~ T P ~ U W O H H ~ ~ ~  C B O ~ ~ C T B ~  nOpOnbl, nOJXeH O T p a -  
XaTb 06e T e U n e U U U U ,  T .  e. U3MeHIITbCII npU pa3nHqH06 eMKOCTH0- 

@ ~ ~ ~ T ~ ~ u u o H H o ~ ~  X a p a K T e p U C T U K e  n O p O n  H OCTaBaTbCn nOCTORHHblM 

AJIR TeX nOpOn,  K O T O p b l e  HMeloT OnUUaKOBylo ~ M K O C T H O - @ U J I ~ T ~ ~ ~ U -  

OHHYH) X a P a K T e P H C T U K Y  n P U  06paTH0 npOnOpUH0HanbHOM u3~eueuuu 

U X  IIOPHCTOCTU U IlpOUHUaeMOCTU. O Y ~ B U A H O ,  9TO K O M n n e K C H H e  no- 
~ a s a ~ e n u ,  npennoxeHHble H a  ocHose Teopun runpaenuqecKoro pa-  
f l U y C a ,  3TUM T ~ ~ ~ O B ~ H U I I M  He Y n O B n e T B O P f f H ) T ,  TaK  K a K  OHU MOCYT 

TOnbKO 803PaCTaTb U n U  y6blea~b npU n m 6 o ~  U 3 M e H e H H U  nOPHCTOCTU 
u nponuqaeMocTn. 

Y K ~ ~ ~ H H H M  T P ~ ~ O B ~ H U R M  OTeesaeT onucauublA B pnne ony6nu~o-  
sauublx pa60T [12, 13, 861 n a p a M e T p  P,=mlgk, .  B pa6o~e 1861 no- 
Kasak lO,  sT0 P, TeCHO CBR3aU C ~ @ @ ~ K T W B H O ~ ~  (%) U I I I I H ~ M H ~ ~ C K O ~  
(mu) nopucrocrbm. Cornac~o cyuecreymuuM npencTasneuunM [255], 

i m, x a p a ~ ~ e p u 3 y e ~  o 6 a e ~  nopoeoro npocrpaucTea. B K O T O ~ O M  npo- 
wcxonuno neuxeuue H ~ @ T H  npu B~Tecueuuu em sonu B npoqecce 
@op~uposaunn sanexu. Benwsuua m, x a p a ~ ~ e p u 3 y e ~  TOT 0 6 ~ ~  no- 

L poeoro n p o c ~ p a u c ~ s a ,  B KOTOPOM ~ ~ O U C X O ~ U T  n ~ u x e ~ n e  H ~ @ T U  npu 
ee B~Tecueuuu uaruerae~ofi  ~onot i  B npouecce pa3pa60T~U. Tecuan 1 180 1 

cBH3b Px c ma H m,, no~a3blsae~.  s ~ o   TOT napaMeTp snuxeT Ha pe- 
3yJlbTaThl O ~ O H X  3TUX ~ P O I l e C C O B .  

Cnequanbuble uccnenosauuu no~a3anu, VTO napaMeTp P, TecHo 
cBn3aU C YnenbUblM K O ~ @ @ U U U ~ H T O M  nPOnYKTHBHOCTU TePPUI'eHHblX 

nopon. T ~ K ,  HanpuMep, nnn r o p ~ s o u ~ a  U ~ D  Tpexosepuoro Memo- 
poxneuun 3 ~ a  ~ ~ B H C U M O C T ~  OnucblsaeTcn ypasueHueM 

npu KoppennuuouuoM oTuomeuuu q=O,94 u c p e n u e ~ ~ a n p a ~ w s e c ~ o A  
o m u 6 ~ e  S = 6.6. 

~ ~ H H H B  ynenb~blli K O ~ @ @ H U H ~ H T  nPOnYKTUBHOCTH Kyn P a B H H M  

Hynm, nonyraeM sepxuee rpauusuoe suaseuue P, nnn uenpoMblm- 

neuublx KonneKTopoB. B HameM npwraepe  TO 3uaseuue P, pasno 7.6 
unw P, = 8. Oseawnuo, noponbl, x a p a ~ ~ e p u 3 y m ~ u e c n  3naseuun~n  

P,>8, 6 y n y ~  KOf iJ l eKTOpaMU,  cnoco6ubl~u OTAaBaTb U e @ ~ b  I I p U  npU- 
WnT0fi TeXHOJIOrHU pa3pa60~~H. 

noun~uo ,   TO 3ua~euue PH=8 M o x e T  6blTb nonyseuo npu pasnuu- 
H U X  BenuquHax nopHcTocTu n npouuuaeMocTn, uanpuhtep. npu m 
( B  %), PaBHblX  20, 17 U 14; km ( B  ~ n )  COCTaBUT 2,5, 3,O U 3,8 CO- 

OTBeTCTBeHHO. 
Cnenosarenbuo, ucnonbso~a~ne  P, nossonne~ nosblcwb uanex- 

HOCTb YCTaHOBAeHUR PPaHU4HOrO ( K O H ~ W U U O H H O ~ O )  3Ha9eUUR I I P O H U -  
UaeMOCTH npH H3BeCTHOM rPaHU9HOM 3HaYeHUU nOPHCTOCTU ( U  H a -  

0 6 0 ~ 0 ~ ) .  U no p, rpaHUUbl  YqaCTKOB paCnpOCTpaHeHUn KOJlJIeKTOpOB 

u e @ ~ u  u rasa ycTauasnusamTcn c 6onee nonHblM yseroM CBOACTB 
nnacra, seM npu pasnenbno~ paccMoTpeuuu naHublx o ero nOpHCT0- 

CTW H nPOHBUaeMOCTU. 
Oc06blR uuTepec npencTasnneT onpeneneHue TonquHbl KOnneKTO- 

pa Ha nuuuw s a ~ e u e u u n .  3 ~ a  sanasa pemaeTcn cAenymuuM nyTeM. 
B CKsaxuuax, me HccnenyeMble oTnoxeHun npencTasneubl KonneK- 
aopaMu, onpenenrceTcn ux TonqnHa. B Tex cxeaxuuax,  me KOn,leK- 

. c o p ~  O T C Y T C T B ~ I O T ,  onpenenneTcn Tonunria nnac~os-a~anoroe. Aa- 
nee no aceM cKsaxuuaM CTponTcn KapTbl H ~ O ~ ~ X U T  u3yqae~oro nna- 
c T a  unu Tonun. H a  nocTpoeuuym K a p T y  uaHocuTcn rpaHHua 
$auuanbuoro 3 a ~ e u e ~ u 1 1 ,  u Tonutuna KonneKTopa Ha ueR n p u ~ u -  
MaeTcn no K a p T e  u s o n a x u ~  [223]. 

Onucauuble Meronbl onpenenenurc nonoxeewn n u ~ u t i  @aurranbublx 

3 a ~ e q e u u R  u TonuuHbl KonneKTopa npuMeHHMbl B necqa~o-munu- 

CTblX OTJlOlKeHURX. B ~ap60ua~ublx  OTJIOXeHUIIX UCIfOJlb30BaHHe O n U -  
C ~ H H O R  M e T O n U K U  BOSMOXHO TOnbKO B TOM CJIysae, KOrAa H3MeHeHUe 
@ U ~ ~ T ~ ~ ~ U O H H O - ~ M K O ~ T H ~ ~ X  C B O ~ ( C T B  IIJIaCTOB no IIJlOIUanH npOUCX0- 

nw+ 3a cseT chfeubl @auuR. B T e x  cnysanx, Korna u 3 ~ e ~ e ~ u e  $ 3 ~ 3 ~ -  

Y e C K H X  CBOBCTB nPOUCXOnHT 38 CqeT BTOPUqHblX npeo6pa3oaauuR 

nopon Hnu Korna sanexw npuyposeubl K 6 u o r e p ~ u b 1 ~  OTnoxeuHnM. 
onucaunble MeTonu O ~ O C H O B ~ H U R  rpauuu npuMeuflTb He cnenyeT. 

~ O J I O X C ~ H U ~  KOHTYPOB H ~ @ T ~ ~ ~ ~ O H O C H O C T H ,  n u ~ u R  TeKTOHUseCKUX 
u nuTonoruqecKux 3~pauou  nonHocTbm onpeAenneT nnouanb u e @ ~ e -  
~ ~ ~ O H O C H O C T H  HccnenyeMblx sanexeR, u ~osuocrb oueuKu nnouanw 



I I H; OCHOBe A a H H b l X  0 K O ~ @ @ U U H ~ H T ~  n p O a y K T U B H O C T U  C Y q e T O M  
5 4 3KOHOMMYECKOE OEOCHOBAHME J ~ O H O M H ~ ~ C K H X  @ ~ K T O P O B  M O X H O  A n n  KOHKpeTHbIX Y C ~ O B H ~ ~  ~10601-0 
KOHAMUMOHHblX rPAHMU noPOA-KonnEKTOPOB paRosa B M B ~ C T U  ~ ~ a s e ~ a e  npepenb~ofi ~ e n u ' l u ~ b l  K O ~ @ @ U U H ~ H T ~  

n P M  nOACYETE 3AnACOB HEOTM M PA3PA6OTKE 3AnEXEU n p o n y K T H B H O C T H ,  H w X e  KOTOPOR p a 3 p a 6 0 T K a  n a ~ ~ o a  3 a n e x H  A m  ee 

I . '  
. . 

t l a c T w  B H a c T o r r q e e  B p e M s  6 y n e T  ~ e p e ~ ~ a 6 e n b ~ a .  w ,  T a K m  0 6 p a 3 0 ~ ,  
Ann uenefi n o n c q e ~ a  aanacos H ~ @ T M  u n p o e ~ ~ n p o ~ a ~ u r r  p a 3 p a 6 0 ~ ~ ~  paanenurb 3anacb1 H ~ @ T N  H a  6 a n a n c o a b l e  u 3 a 6 a n a ~ c o e ~ e .  
6 ~ n o  npennoxeeo U C I I O J I ~ ~ O B ~ T ~  nea npenena [7]. Ecnn n e p a ~ f i  npe- OCHOBHMM n o ~ a s a ~ e n e ~ ,  onpenenntouu~ p e ~ ~ a 6 e n b u o c ~ b  unu 
,ma 0 6 0 c ~ o ~ b 1 ~ a e ~ c s  ~a O C H O B ~  J T ~ ~ O ~ ~ T O ~ H L J X  ~ 3 y q e ~ ~ f i  K ~ P H ~  A 1 ~ e p e ~ ~ a 6 e ~ b ~ ~ ~ ~ b  p a 3 p a 6 0 T K H  T o r 0  HJIH HHOrO M e C T O p O X A e H H R  (3a- 
npe 3TOM B OCHOBY n o n o x e H  @ a ~ ~ n q e c ~ u  x a ~ c ~ p y M e ~ ~ a n b ~ ~ f i r r  ~ p e -  nexu ,  y q a c ~ ~ a ) ,  rrennro~crr n3~nexae~ble  sanacbl H ~ @ T H ,  npwxons- 
~ e p n f i ,  TO BTOPOR ~pe6yer  npo~ucnosoro u 3KOHOMUqeCKOrO o 6 o c ~ o -  quecrr ~a o n ~ y  c ~ e a x u a y  (An,,,). 3 ~ y  s e n u s ~ ~ y  MOXHO npenc~a-  
B a n n s .  B~opoB n p e n e n ,  n a s s a u u ~ f i  H U X H H M  n p e n e n o M  n p o n y K T w s -  BUTb  TBK: 
HDCTH, I l 0 3 B O n R e T  O T n e J I R T b  3 a 6 a n a ~ c o B b I e  3 a n a C b l  OT 6 a n a ~ c o ~ b l x  ,xrrrr Q\ 

(no nnouanu u paqesy  sanexn), s w e n u T b  p a s n u q H u e  rpynnis 
nopon no c T e n e H w  AX Y ' I ~ C T B R  B p a 3 p a 6 0 ~ ~ e  (c nu@@epesuwaqaefi 
~ ~ ~ ~ H C O B M X ,  ~ O ~ B H X H H X  n u 3 ~ n e ~ a e ~ b l x  aanacos H ~ @ T u ) .  P~CCMOT- 
P U M  M e T O n H K y  O ~ O C H O B ~ H N R  BTOPOrO IlDejlena H a  I I D U M e D e  HeKOTO- 

P M X  M ~ C T O P O X A ~ H U ~ ~  ~ ~ P M C K O ~ O ' ~ ~ U K ~ M ~ R  ( ~ 3 a ~ a T b B  B. ki., ryn- 
KOB E. r., ~ V C ~ B  B. M.. 1977 r.1. 

I O H  U M e e T  H H T e r p a J I b H Y K ,  k 3 P a ~ ~ e P U & ~ ~ ~  NX C B O ~ ~ C T B .  ~ & x ~ ~  T e M  
3 a M e p b l  K O ~ @ @ H ~ U ~ H T ~  npOnyKTHBHOCT!l, K a K  n p a B U n 0 ,  ~ p O B O n F l T C s  
B O r P a H U q e H H O M  ' I U C J e  CKBBXHH. ~ O ~ T O M Y  nPUXOAHTCX paspa6a . r~ -  
B a T b  C ~ O C O ~ M  o n p e n e n e H a n  x o r o  samnoro n a p a M e T p a  KOCBeHHbIM 

! ' 
M ~ T O A O M  ~a o c H O B e  n p o ~ b 1 c n o ~ o - r e o @ n 3 u ~ e c ~ ~ x  uccneno~a~nf i  c ~ s a -  

i X U H .  n p u ~ e p o ~  M o x e T  c n y a a T b  p a 6 0 T a  B. IO. B e ~ n e n b m ~ e i l ~ a  u 
H. B. Uapesoi [451. Ann ycno~air  n e p ~ c ~ o r o  n p n ~ a ~ b n  B. M. ryce- 

~, B ~ I M  (1975 r.) c 3~0fi u e n b ~  6b1n H C I I O J I ~ ~ O B ~ H  n a p a ~ e ~ p ,  x a p a ~ ~ e -  
p l13y lo IUUf i  C T p y K T y p y  I lOpOBOrO n p O C T p a H C T B a .  M ~ B ~ C T H O .  9 T O  @ n a b -  

T p a U K O H H M e  It eMKOCTHbIe  C E ~ ~ ~ C T B ~  n O p O n ,  X a p a K T e p  UX H a C b l ~ e H H R ,  

/ .  O n p e A e n X l O U l H e  n o 6 b l e u b l e  BO3MOXHOCTH l lPOnYKTHBHblX I InaCTOB,  B 
31iasu~enbuori M e p e  onpeaenamrca c ~ p y ~ ~ y p o i i  nopoeoro npocrpatl- 
CTBa .  ~ O ~ T O M Y  C n e n y e T  O X l i A a T b  H a J M 9 H e  X O p O I I I e ~  K O ~ ~ ~ J R U I I O H H O ~ ~  
CBs3P l  M e X A y  n O K a 3 a T e n e M  C T p y K T y p b I  I I O P O B O K  I l P O C T P a H C T B a  U 

i ' K O ~ @ @ U U U ~ H T H O M  IIPOnYKTHBHOCTH. B Ka ' i eCTBe  CTPYKTYPHOrO n O K a -  
I 
I 

3 a ~ e n ~  A n n  n e c s a ~ o - a n e s p a ~ o s b ~ x  nopon 6 b 1 n  p e K o M e H n o s a H  napa- 
M e T p  C,, B e n U 9 U H a  KOTOpOrO X a p a K T e p H 3 y e T  C T e n e H b  KpUHt13Hbl  

I KPllBblX K a n H J l J l R P H O r O  n a B J I e H A f l  U O T p a X a e T  O C O ~ ~ H H O C T U  CTpOeHEiH 
I 

IIOpOBOI'O I I p O C T p a H C T B a  PlOpOA [lo]. K o p p e n R u a o ~ t c b I e  3aBHCHMOCTU, 

i 
YCTaHOBJIeHHble  M e X P Y  B e J l R 9 U H a M I i  a M n J H T y n M  n O T e H U U a n a  ~ 0 6 -  
c ~ s e ~ l r o i l  nonnpusauue H C T P Y K T Y P H ~ I M  n o ~ a 3 a ~ e n e ~  Cn, a T a K x e  

i :  M e X l y  C, 11 K ~ ~ @ @ U U U ~ ~ ~ T O M  IIPOAYKTUBHOCTU Knpoq, n03BOJIBH)T 

OUeHMTb I I P O ~ Y K T M B H O C T b  no ~ ~ o M M c ~ o B O - ~ ~ O @ U ~ U ~ ~ C K H M  n a H H b I M  OT- 

A e n b H b I X  n n a C T 0 B  II n p O ~ J l a C T K O a ,  BCKPblTblX C K B a X W H a M H ,  A KBPTH-  
p o s a T b   TOT ~ a x i i b ~ f i  n a p a M e T p  B npenenax 3anexu. K ~ P T N ~ O B ~ H R ~  
K O ~ @ @ ~ ~ U ~ H T ~  I lpOAyKTHBHOCTU n a e T  B 0 3 M O X H O C T b  n H @ @ e p e ~ u H p o -  
B a T b  3 a n a C b J  H ~ @ T U  KOnJ leKTOPOB n0  BKTHBHOCTU MX B I IpOUeCCe  A3-  

me Ap - nepenan na~nesuii ,  K~C/CM'. 
~ O ~ C T ~ B H B  (VIII.9) B (VIII.8),  n O n y 9 U M  

A a a s n  = K n p o n  Apt .  (VIII.10) 
ki3 B b I P a X e H U R  (VIII.IO) M O K H O  l l C i Y 9 U T b  @ 0 p ~ y n y  A n n  ripe- 

n e n b H O r 0  K O ~ @ @ H U N ~ H T ~  nPOAYKTNBHOCTW (Knponnpen) : 
n v a  

npex - Aaam 
Kpon - - Aot 

(VIII. I I) 

kicnonb3ys cpenawe pnrr n e p ~ c ~ o f i  0 6 n a c T n  B e n u q n H M  A,,,,"Wn, 
A p  H t ,  n o n y q a e M ,   TO n p e n e n b n o e  3 u a q e ~ u e  K O ~ @ @ H U ~ I ~ H T ~  n p O n y K -  
THBHOCTU C O C T a B n n e T  0,14-0,18 T/CYT. KPC/CM'. 

T ~ K A M  0 6 p a 3 0 ~ ,  B n e p B O M  n p n 6 n l l ~ e ~ ~ u  M O X H O  C K a 3 a T b ,  9 T O  38- 
n a c b l  H ~ @ T H  H a  y q a C T K a X ,  MMeKjUINX BeJ lUWiHY K ~ ~ @ @ U U U ~ H T ~  np0- 
nYKTABHOCTl1 H H X e  0,14-0,18 T / C Y T . K ~ C / C M ~ ,  C n e A y e T  OTHOCHTb K 38- 
6 3 J I a ~ ~ o B b l ~ .  O ~ H ~ K O  H ~ O ~ X O A U M O  U M e T b  B BUAy,  9 T O  A a X e  lInn O n -  
HOG s anexu  B e n r l q n H a  n p e n e n b H o r o  3 u a q e ~ u n  K O ~ @ @ U U N ~ H T ~  

npOnyKTHBHOCTU M O X e T  C ~ U ~ ~ C T B ~ H H O  MeHBTbCR B 3aBUCMMOCTU OT 
~ ~ ) M ~ N K O - ~ ~ O ~ O ~ U ~ ~ C K R X  H TeXHOJIOrl l9eCKUX @BKTOPOB, n e i l c ~ ~ y k O u H x  

unorna B n p o T u B o n o n o x H b l x  H a n p a B n e H u s x .  
M 3  s b l p a x e n a s  (VII1.11) B u n s o ,  s ~ o  B e n u s n H a  n p e n e n b H o r o  3 ~ a -  

q e H U X  K ~ ~ @ @ u u L ~ ~ H T ~  IIPOAYKT!iBHOCTU CHHXBeTCI I  n p U  Y B e n M q e H U U  
senpeccnu, T. e., ~ a n p t i ~ e p ,  @ o p c u p o ~ a ~ ~ ~ i r  0 ~ 6 o p  x u n K o c T n  A pa3- 
p a 6 0 ~ ~ a  npn IIOBbl lueHHbIX n a B n e H H s x  H a r H e T a H l i R  M O X e T  YMeHbULUTb 
d e n N l l H H Y  KnponuPen. n o ~ b l m e ~ u e  nasnenns  H a r H e T a H w n  6e3 ysera 
@ U ~ U K O - r e o n o r u q e c ~ ~ x  ycno~uf i  n n a c T a  M o m e r  npnsecre K npexne- 
BPeh leHHOMY ~ ~ B O ~ H ~ H K K )  C K B a X H H b l ,  T. e. K y M e H b m e H U l 0  B e n l i ~ U H b I  t 
H y B e n u q e u H H )  Knponnpee. 
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n p n n n ~ a n  sennsnny npenenbnoro K O ~ @ @ H ~ H ~ H T ~  IIpOnYKTHBHO- 
CTW paB~0f i  0.14-0.17 T/CYT.K~C/CM~, M O X H O  YCTaHOBWTb IIpenenbHOe 
masenwe c ~ p y ~ ~ y p n o r o  n o ~ a 3 a r e n n  Cn. npenenbnoe 3nasenne 
c rpy~rypnoro  n o ~ a 3 a ~ e n n  C. n o 3 ~ 0 n n e ~  nblnenuTb 3a6ananco~ble H 
6 a n a n c o s ~ e  sanacbl B nm6ofi TosKe sanexu  no nnoqann n pa3pe3y. 
H a  ocnose Koppennunonnblx a a s n c n ~ o c ~ e f i  Mexny C, n KW,, 6 u n n  
n o n y s e m  cnenymqne npenenbnble Bennsnnu CTPYKTYPH~IX n o ~ a 3 a -  
TeJIefi nn5I HeKOTOPblX M€!CTOPOXJ(~HH~~ ~ ~ P M C K O ~ O  ~ P U K ~ M ~ R ,  BblUIe 
KOTOPHX 3anachl n e @ ~ n  cnenyeT O T H O C U T ~  K 3a6ananconbl~:  -- 

~ O E C I W X  . . . . . . . . . . . . . . . . . . . . . .  .4,2-4 
T m m  . . . . . . . . . . . . . . . . . . . . . .  4.4--4.2 
O e e p T m c ~ o e  . . . . . . . . . . . . . . . . . . . .  4 - 4 . 8  
B a ~ s c ~ o e  . . . . . . . . . . . . . . . . . . . . . .  3 . 5 3 . 3  

. . . . . . . . . . . . . . . . . . . . . .  Kysbwnc~ae 3,5--3,3 
~ ~ c l r o e  . . . . . . . . . . . . . . . . . . . . .  2,8-2 ,5  
Kpcnoiipc~oe . . . . . . . . . . . . . . . . . . . .  2,8--2-5 
Kyemc~oe . . . . . . . . . . . . . . . . . . . . . . .  2.8-2,5 
Kwaconucoe . . . . . . . . . . . . . . . . . . . . . .  2.6-2,5 
Koscraam~osc~oe . . . . . . . . . . . . . . . . . . . .  2.9-2,8 
Auonbc~oe . . . . . . . . . . . . . . . . . . . . . .  2.9-23 
KaPy6ae~e~oe . . . . . . . . . . . . . . . . . . . . . .  2.5--1,3 

B e n n s n n ~  Cn no MeCTOpOXneHHXM W3MeHIIIOTCII OT 1,3 R 0  4,4; 
09eBHnH0, 'IT0 ~ o n e 6 a n n n  ee no CKBaXHHaM Pi OTneJbHblM IIpOnnaCT- 
KaM 6ynyr 6onee 3 n a s n ~ e n b ~ b l ~ n .  

P a c c ~ o ~ p e n n a n  MeTonuKa ~ K O H O M U ~ ~ C K O ~ O  0 6 0 c ~ o ~ a n n n  n n x -  
Hero npenena no nponyKTnBnocTn, no3nonnmrsan BblnennTb B paspe- 
3e n no nnouann s a n e x u  3a6anancosble sanacbl n e @ ~ n ,  nocraTorno 
WOCTa, YHHBepCanbHa H OnHO3HasHa, IIpHMeHHMa nnfl nm6oro TRna 
KOnneKTOpa, YsHTblBaeT OCHOBHble reOnOrO-TeXHH4eCKne H 3 K O H O M U -  

secKne @ ~ K T O P H .  

r~asa IX 

HE@TETA300TAAYA nPOAYKTMBHbIX IJJIACTOB 

g I .  PEXMM 3AJlEXEFl M HE@TETA300TnAYA 

~ P H T O K  n e @ ~ n  H rasa n3 sanexu  B cKeaxnHy 06ycnoenen nannrneM 
B nnacTe sneprnn, KoTopan 3 a ~ n m r e n a  B xnnsocTnx n ra3ax, nacbl- 
mamunx nnacT B npenenax sanemn w B 3 a ~ o ~ ~ y p n o f i  0 6 n a c ~ n .  H BO 
BMenramlsnx noponax. 3 ~ a  3neprnn nponBnneTcn B npouecce  KC- 
nnyaraqnn npn cosnannn rpannenTa nasnenun B cncTeMe nnacT- 
CKBaXHHa. O C H O B H ~ ~ M H  npnpOnnblMn WCTOqHHKaMH 3HePrHH, cnoc06- 
C T B ~ ~ ~ H M H  nepeMeqennm @nmnnos n3 nnacTa B CKBaXHny, nBnfl- 
mTca: nanop Kpaesblx BOA, pac~eopennblfi B H ~ @ T H  ra3, ynpyrne 
C B O ~ ~ C T B ~  CXaTOrO c~o60nnoro  ra3a, ynpyrlie C B O ~ ~ C T B ~  XwnKOCTH H 

noponbl B npenenax s a n e x n  n ' e  ~ ~ K O H T Y P H O ~ ~  0 6 n a c ~ n ,  cnna Tnxe- 
CTH IInaCTOEiblX X H A K O C T ~ ~ ~ .  B 3aBUCUMOCTW OT @ W ~ W K O - ~ ~ O ~ O ~ H ~ ~ C K U X  
ycnosnfi n o c o 6 e ~ n o c ~ e R  npouecca pa3pa60TKn npenMyqecTsennoe 
pa3nn~ne  nonyqaeT onnn n3 y~a3annblx HcTosnnKoB 3neprnn nnn 
IlPORBilXeTCR TOT HnH H H O ~  KOMnneKC nepe4HCneHHbIX BblUIe UCTOqHW- 
KOB 3neprnn. 

C O B O K ~ ~ H O C T ~  ycJIoB~fi, 06ecnesn~amunx  npHTOK XHfiKOCTM H 
1-838 n3 nnacTa B CKBBXHHY, OnpenenneT p e x m  nnacra, K O T O P H ~ ~  
CYllleCTHeHHblM 0 6 p a 3 0 ~  BnHReT Ha npouecc pa3piI60TK~ 3aJIe~ef i  
H ~ @ T H  n ra3a H na Konesnble ~03@@nunen~b l  n e @ ~ e -  n rasoornasn. 

n p n p o n n ~ e  pexnMbl n e @ ~ n n u x  n ~ ~ S O B L J X  sanexefi 06blsno 
~naccn@nunpymr cnenymqnM o 6 p a 3 o ~  [loo, 1471. 

P e x n ~ b l  H ~ @ T R H H X  sanexefi: I )  B O ~ O H ~ ~ O ~ H H ~ ,  2) ynpyronono- 
~ a n o p n ~ f i .  3) pacraopennoro rasa, 4) ra3onanopnblfi (nnn rasosofi 
m a n ~ n ) ,  5) rpasn~auuonnblii ,  6) c~emannblk .  

P e x n ~ b l  ra3osblx ( r a ~ o ~ o n n e n c a ~ n b l x )  3anexefi: 1 )  rasosb~il, 
2) ~ononanopnblfi, 3) c~emannblfi.  

Hapnny c e c n o n b 3 o ~ a n n e ~  ec~ec~senno i r  n n a c ~ o ~ o i i  3neprnn B 

HaCT.OHUee BpeMn luHpOK0 IIpHMeHflloTCn MeTOntd MCKyCCTBeHHOrO 
~ o s n e f i c ~ ~ n n  Ha nnacr, C ~ O C O ~ C T B ~ ~ ~ U ~ ~  nomepxannm nnacTonoro 
nasnennn nocpencTBoM HarneTannn B nnacT Bonbl. ~ c ~ y c c ~ s e n n o e  
~03nef icT~ne Ha nJaCT MOXeT OCY~eCTBnATbCA TaKXe nYTeM HaCHe- 
Tannn B nnacT rasa. 

B npennoxennok ~ n a c c n @ n ~ a u n n  [I491 BunennmT cnenymqne pe- 
XnMH H ~ @ T I I H W X  nJIaCTOB npH HCKyCCTBeHHOM ~03ilefi~THFili Ha 
3aJIeXb: 1) BblTeCHeHHn H ~ @ T H  B O ~ O ~ ;  2) BblTeCHeHHR ~ ~ ~ H ~ o B ~ I I H o ~  
H ~ @ T H  60n0fi; 3) BblTeCHeHHI1 H ~ @ T W  ( ~ ~ ~ U P O B ~ H H O ~ ~  H ~ @ T W )  ra30M. 

T ~ K H M  0 6 p a 3 0 ~ ,  pa3pa60TKa ~ e c ~ o p o x n e n ~ f i  ne@m n rasa MO- 
XeT OCylqeCTBnRTbCR nu60 B YCnOBliIlX eCTeCTBeHHOr0 IlPORBneHHIl 
np&ipOnHblX PeXnMOB, nu60 B YCnOHHXX peXMMa, IiCKyCCTBeHHO CO- 

3nannoro nyTeM HarneTannn B nnacT eonbl nnn ra3a. 
B KasecTse npnMepa nponnnennn ecTecTsennbrx npnponnux pe- 

mnMoB paccMoTpnM pexnMbl sanexek n p o n y ~ ~ n s n o i i  Tonun Anme- 
P O H C K O ~  H ~ @ T ~ ~ ~ ~ O H O C H O ~ ~  0 6 n a c ~ n .  ~ P U  XapaKTepHCTHKe IlPNPOllHblX 
pexnuos  3anexeA n e @ ~ n  nponyrc~nsnok Tonun cnenyeT nMerb B 
snny pnn oc06e~noc~ef i ,  npncyqnx MecTopoxnenwnM 3~0fi  reocnn- 
~nnnanbnofi  o 6 n a c ~ n .  He@TnnL.de sanexu  x a p a ~ ~ e p n 3 y m ~ c n  ~ b l c o ~ o f i  
r a 3 0 n a c ~ q e n n o c ~ b m  H ~ @ T W .  Haenenwe nacblqeHnR H ~ @ T H  r a s o ~  n 
Hasanbnoe nnacToBoe 3 a ~ n e n n e  npnMepno p a B m  Mexny co6ofi, n 
ne6onbmoe cnnxenne nnacToBoro nasnennn npnsonnT K eunenennm 
rasa n3 H ~ @ T H .  B 6 0 n b m o ~  sncne sanexefi nponsnxenne Bon npo- 
flBnfleTCfl nnlub B y s ~ o f i  30He nnacra. Cna6oe HnlinHHe ~ B K O H T Y P H O ~ ~  
06nacrn 06%ncnne~cn KaK @ W ~ ~ K O - X ~ M ~ ~ ~ C K ~ M R  npoueccaMn, npo- 
nCXO~nqnMn B 30He KOHTaKTa, TaK U O C O ~ ~ H H O C T I I M U  I'eOJIOrU9eCKOrO 
CTpoennn ~ e c ~ o p o x n e n n f i  Anmeponc~ok n e @ ~ e r a 3 0 ~ 0 c ~ o f i  0 6 n a c ~ n  
n npexne Bcero HanurrieM MnorosncneHHblx 3~pannpym~qnx  TeKTo- 
HusecKwx napymennfi B npenenax caMnx M ~ C T O ~ O X D ~ H F ~ ~ ~  n B ~ ~ K O H -  
~ypnof i  06nac~n .  Y K ~ ~ ~ H H H ~  O C O ~ ~ H H O C T H  06ycnosnnn B 6onbmnn- 
cTee 3anexefi p a 3 s n ~ n e  pexnMa pacTnopeHnoro rasa n cMemannoro 
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, , 
I ~ c o s e ~ a ~ w e  p e x w ~ a  pac~sopew~oro  ra3a H ~ a n o p a  ~ o n w ) ,  ~ c ~ p e -  

qaIOulerOCR B Pa3flAqHblX M O P U @ W K ~ U W I I X .  
T w I I A ~ H ~ I M H  npuMepaMw 3anemefi, p a 3 p a 6 o ~ ~ a  KOTOPUX ocywe- 

CTBflRflaCb 38 CYeT HCIIOflb30BaHHR 3HepCWH PaCTBOpeHHOrO B H ~ @ T H  
r838, RBJIRIOTCR MHOI'We 3afleXR K N P M ~ K H H C K O B  CBUTbl. CMeUIaHHbl f i  
PeXHM Ha H ~ @ T I I H ~ ~ X  MeCTOPOXneHHRX AnUIepo~c~of i  H ~ @ T ~ ~ ~ ~ o H o c -  
HOB 06flac~H 0 6 ~ 9 ~ 0  peanasye~cn B o n ~ o f i  N3 AByX M O ~ U @ M K ~ U H ~ ~ ,  
nponBnflloquxcrr: 1) no nnoqanw; 2) BO BpeMeHu. 

XapaKTepHbI~ IIpUMepOM nepeok M O ~ U @ H K ~ U U U  MOXeT CsUTaTbCR 

nnacT VII MecTopomneHurr I j u 6 ~ - 3 f i 6 a ~ .  P a s p a 6 o ~ ~ a  3 ~ o r o  nnacTa 
Haqanacb ewe B nopeeonlounoHHoe BpeMn. Ha npoTRxenuw 6onee 
60 neT OH pa3pa6a~b1eancn npn n B y X  pernuMax: B n p ~ ~ o ~ r y p ~ o f i  
0 6 n a c ~ u  OCHOBHbIM BNnOM 3HeprUH RBJIfleTCR HanOp KpaeBblX Boa, 
Bnanw OT KoHTypa - 3 ~ e p 1 - u ~  pacTBopewworo rasa, BcnencTswe sero 
B ~ ~ U K O H T Y ~ H O ~ ~  o 6 n a c ~ u  K O ~ @ @ N U U ~ H T  He@TeoTna9~ COCTaBJIReT 

0,6-0,7, a B csonosofi He npeeblmaeT 0,2. P ~ ~ B H T H I O  Tamx  pemu- 
MOB MOrYT C I I O C O ~ C T B O B ~ T ~  He TOflbKO reOflOl'A9eCKHe @ B K T O P ~ I  (flu- 
TOJIOrUqeCKaR B3MeHYHBOCTb nOpOn, TeKTOHUqeCKUe H ~ ~ ~ I U ~ H H R ) ,  HO 

H IlpOMblCflOBble (HanpHMep O T ~ O P  6onbmoro KonHrecTBa BOnbl B 

~ P U K O H T Y P H O ~ ~  3 o ~ e  nnacra) .  
~ O H R T H ~  0 C M e U I a H H O M  PeXHMe, lIP0flBJIRK)UeMCfl BO BpeMeHU,  

yn0Tpe6flReT~fl B TOM cnysae, Korna sanemb Ha nepeoM ~ a n e  paspa- 
6 a ~ ~ e a e ~ c n  B OCHOBHOM npu  pexwMe pacTBopeHHoro rasa, a s a ~ e ~  
npw pacnpocTpa~eHnu o6nacrw nanenwfl nasneHnn no KoHrypa He@- 
TeHocHocTn HacTynaeT cnenymqufi, 6onee n p o n ~ f l ~ t ~ ~ e n b ~ b l f i  no 
BpeMeHN 3Tan BbITeCHeHnR ~ ~ ~ U P O B ~ H H O ~ ~  H ~ @ T W  B O ~ O ~ ,  OXBaTkdBaIO- 
wufi BCK) 3anexb no Kowua ee p a 3 p a 6 o ~ ~ n .  npouecc pa3pa60~Ku 

MHornx 3anemefi n p o n y ~ ~ w s ~ o f i  ~ o n u w  ( u a n p n ~ e p ,  sanexefi non- 
K W P M ~ K W H C K O ~ ~  CBHTbl M ~ C T O P O X ~ ~ H I I ~ ~  6a f la~aHbI  - C a 6 y ~ q u  - Pa- 
MaHbl. 6116u-3fi6ar. C y p a x a ~ b ~ ,  ' i a x ~ a r n s p  w npyrnx) xapawepu- 
3yeTCn HMeHHO TaKWM PeXHMOM. 

X a p a ~ ~ e p  nosenexux nnacTa npw cMemaHHoM pexuMe (BO spe- 
M ~ H U )  npencrasnen Ha puc. 50. KaK BnnwM.  ~ a q a n b ~ b ~ f i  nepuon 
( ~ ~ O A O ~ ~ X U T ~ J I ~ H O C T ~  er0 npUMepH0 T p H  rona) XapaKTepH3yeTCR 

P ~ ~ K N M  naneHneM nnacToBoro nasneHurt (or 200 no 150 K ~ C / C M ~ )  n 
~ o s p a c ~ a ~ i ~ e ~  rasosoro @ a ~ ~ o p a .  3 a n e x b  B  TOT nepwon npeswpyeT- 
CR npu  pexwhne pacTBopeHHoro ra3a. B npouecce nanb~efimefi  KC- 

D J l y a T a U H H  3Ha.lHTCJbUO YMeHbWaeTCR ra30Bblfi @ ~ K T O ~  M CyUleCTBeH- 
HO 3 a ~ e n n n e ~ c ~  TeMn naneHwR nnacTosoro nasneawn, a B noHnxeH- 
nofi qacru C T P ~ K T Y P M  ~ a 6 n m n a e r c ~  menpenwe ~ ~ K O H T Y P H O ~ ~  Bonbl 

B 3aJleXb, IlPWVeM B J l N R H H e  3 a ~ o n ~ y p ~ o f i  BOnbl H a  PeXHM 3aJTeXB 

nocTeneHHo ~ o 3 p a c ~ a e r .  B  TOT nepmn  p a 3 p a 6 o ~ ~ a  3anemefi ocy- 
UeCTBflReTCR IlPH PeXllMe BblTeCHeHHR ra3HpoBa~~of i  H ~ @ T U  Bonofi. 

B npenenax A n m e p o ~ c ~ o f i  ~ e @ ~ e r a 3 o ~ o c ~ o f i  o 6 n a c ~ u  uMeercn 

) pRn 3anemeA, p e m m  KoTopblx M O X H O  K ~ ~ C C I I ~ U U E I ~ O B ~ T ~  K a K  npalc- 
THseCKH B O ~ O H ~ I I O P H ~ I ~ ~  NJH K a K  IlPeBMYUeCTBeHHO B O I I O H ~ ~ O P H ~ I ~ ~ .  
K o n ~ s e c ~ ~ o   TUX 3anexefi no cpasHeHuD c 3 a n e m a ~ u ,  U M C I O U H M H  

1 PeXUM paCTBOpeHHOr0 ra3a U CMemaHHbIfi, He3Ha'4HTCflbHO, U npN- 

i ypoqeHbl O H H  B OCHOBHOM K nnacTaM c He60nbUIw~~ 3 a n a c a ~ u .  

r0at.1 po~padomuu 

PHC. 50. P a 3 p a 6 0 T ~ a  nO&KHpMaKHHCKOA CBUTbl  BOCTOqHOrO nonk M e C T O p O X n e H H R  
6 u b u - 3 A 6 a r  

I - X O ~ ~ P Q H I I H ~ H T  H ~ $ T ~ O T A ~ Y H  (kR0l: 2 - IOPOBOA 060P lQp,H), 46 01 HmansRslX 6 a n a ~ c o ~ b l x  

sanacos: 3 - Konwuecrso cnsaxna In); 4 - 0680RHeHH0~Tb (kO6), 46: 5 - nnacmsoe nameme 

(P,) ,nrc/crE: 6 - raaosun Oamop IF),  us/m 

K n o n o 6 ~ ~ ~  3 a n e m a ~  OTHOCUTCR, HanpnMep, 3anexu C B H T ~ I  H K n  
~ e c r o p o x n e ~ u B  Cypaxanu u Kana, pfln sanexefi nnacTa XV Mecro- 
poxnerinn Ew6u-3k6a~ u np. n o   TAM 3 a n e m a ~  naBneHue 3a speMn 
pa3pa60TKH nanaeT ~ e 3 ~ a s u ~ e n b ~ o .  He Gonee seM Ha 20-25% OT 
Ha'laflbHOrO. 

Cpen~ecyroswb~e A ~ ~ U T N  H ~ @ T H  nopnntia 100-150 T/CYT, nony- 
IleHHble B ~ a s a n b ~ b l i l  nepuon p a 3 p a 6 o ~ ~ u .  coxpaHRroTcrr B TeqeHue no- 
BOflbHO nflHTeJlbHOr0 nepUO&a BpeMeHU. K o n n s e c ~ ~ o  O T O ~ P ~ H H O ~ ~  BOAH 

H CKOPOCTb IIPOnBHXeHUfl B O J ~ O H ~ @ T R H O ~ O  KOHTaKTa n0 3TUM 3afleXaM 
3 a ~ e ~ u o  n p e s w m a m  coorseTcTBylomue n o ~ a 3 a ~ e n u  3 a n e ~ e f i  co cMe- 
UIaHHblM P ~ X N M O M .  

TaKuM 0 6 p a 3 0 ~ ,  cpenw npuponHbIx pelxriMos 3anemeB A n m e p o ~ -  
CKOA H ~ @ T ~ ! ~ ~ ~ o H o c H o ~ ~  o 6 n a c ~ u  MOXHO BHneflHTb qCTblPe OCHOBHkde 
pa3HOBHnHOCTH: 1) PaCTBOpeHHOrO ra3a, 2) C ~ e l U a ~ ~ b l f i  no nflOUanU; 

3)  ~MeUIaHHblfi BO BPeMeHFi, 4 ) '  IlPeUMYUleCTBeHHO B O ~ O H ~ ~ O P H ~ ~ ~ ~ .  
6onee 90% pa3pa6a~b l sae~b lx  3anexefi H ~ @ T U  A3ep6aBnxa~a xapax- 
TepU3yIOTCfl YKa3aHHblMH PeXWMaMH. ra30HaII0~Hble UJIH rpaBUTaUH- 
oHHwe ~ C X I I M ~ I ,  a T a m e  pa3nus~ble  npyrwe ~ ~ ~ H O B H ~ H O C T H  cMewaH- 
HblX PeXHMOB BCTpeqaIOTCR PenKO. 

P ~ X U M  H ~ @ T R H O T O  IInaCTa, 06y~nO~ne~Hbl f i  n p O R B f l e H H C M  TOflbKO 

C C T C C T B ~ H H O ~ ~  ~ ~ ~ ~ C T O B O U  3HCPTMII (38 HCKflIOqeHAeM BOnOHallOPHOrO 

P ~ X H M ~ ) ,  3HaYHTeflbHO YCTyllaeT no ~ @ @ ~ K T A B H O C T U  HCKYCCTBeHHO 
C03naHHOMy PeXHMy, npH KOTOPOM B MaCT BBOnHTCR AOnOJIHUTeflb- 

]Ian 3HePrHR. Cpenll MeTOnOB UCKyCCTBeHHOrO ~03nefi~TBHR H a  nnacT 
B Hacromuee BpeMx mripoKo np-IlMeHumTc pa3nus~b1e BunH 3 a s o n ~ e -  

H H R  ( ~ ~ K O H T Y P H O ~ ,  B H Y T p I I K O H T ~ P H O e ,  nflOuIanHOe H np.) .  K ~ K  n3Bec~- 

HO, Ha pRne M ~ c T o ~ O X ~ ~ H B ~ ~  Boflro-Ypa.~bc~ofi O ~ ~ ~ C T H ,  TaKux K a K  



P O M ~ U I K U H C K O ~ ,  T Y ~ ~ M ~ ~ U H C K O ~ ,  E a ~ n n n c ~ o e  u npyrue, HarueTanue B 
nnacT eonsl cnoco6c~so~ano  nepexony ecTecTsennoro ynpyrosonoua- 
nOpHOr0 peXUMa B 6onee 3@@eKTUBHHk PeXHM BHTeCHeHHR H ~ @ T A  

B O A O ~ ~ .  npU PeWWMe BblTeCHeHUR H ~ @ T U  BoAofi, KaK Fi IIpH BOAOUalIOp- 
HOM pemnMe, nnacToeoe nasneuue B nposecce pa3pa60~Kki eblme narr- 
nennn HacblqeHnrr n e @ ~ n  r a s o ~ ,  H x a p a ~ ~ e p ~ o i r  seprofi nsnaeTcrt 
C T ~ ~ H ~ ~ H O C T ~  ra3OBOrO @aKTopa. 

B npenenax Anmepouc~ok ne@~eraso~ocnoR 06nacru ua Memo- 
poxneunu H e @ ~ n ~ b l e  K a ~ u u  npuMeHenwe ~ ~ K O H T ~ ~ H O ~ O  s a ~ o n u e u u ~ r  
IIpaKTHYeCKU C HaqaJla p a 3 p a 6 0 ~ ~ ~  pnna O ~ % ~ K T O B  TaKXe nO3BOnHnO 
CO3naTb B IUlaCTaX 3@@eK~HBHblfi PeXUM BblTeCHeHUR H ~ @ T H  (ra3np0- 
s a u ~ o i i  H ~ @ T U )  sonoii (puc. 51). T ~ K ,  B npouecce sa~onueunn 06%- 
eKTOB ~ O ~ K H P M ~ K U H C K O ~ ~  CBUTbl OTMeYanOCb aKTUBHOe H nOCTaT0qHO 
PaBHOMepHOe nPO&BUXeHNe B O ~ O H ~ @ T ~ ~ H O ~ O  KOHTaKTa CO c p e n ~ e g  
cK0pOcTbK1 6-8 M / M ~ C .  

r a s o ~ o ~ n e ~ c a ~ ~ b l e  u r a s o ~ ~ e  sanemu u uacronqee speMn paspa- 
6aTb1BaloTcrr IIpenMyIUeCTBeHHO B yCnOBU8X eCTeCTBeHHblX PeXUMOB 
nnacros. Ann xapaKrepncTnKu ~ T H X  pexnMoB MOXHO ncnonb30- 
BaTb 3aBNCHMOCTb M M A Y  IIJIaCTOBblM AaBJleHWeM Pmn, AeneAAblM Ha 
K O ~ @ @ A U ~ ~ H T  CXUMaeMOCTU ra3a Z, U naKOnJIeUH0fi no6blsek cso6on- 
noro rasa Gx (B ennunuax o 6 % e ~ a ) .  n p n  r a s o ~ o ~  pexuMe s a ~ n c u -  
M O C T ~  Memy pnn/Z u G. uMeeT nuuefiublR xapamep (puc. 52). Ecnw 
B nocnenyloqeM rasosblA p e x m  cMeurreTcn pemuMoM BblrecHeunn 
rasa ~onofi ,  KaK npn pa3pa60~Ke sanexefi n o n ~ u p ~ a ~ n ~ c ~ o f i  C B W T ~  
Ha MecTopomneHnnx Kapanar, 3blpn, noK6aTa~ nocne o ~ 6 o p a  40- 
50% dana~cosblx s a n a c o ~ ,  I ~ ~ R M O J I U H ~ ~ H O C T ~  3aBnCUMOCTU pEn/Z= 
=f (G. )  HapymaeTcn (puc. 53). 

Anrr O ~ O C H O B ~ H U ~ ~  BblBOnOB 0 @ ~ K T R ~ ~ C K O M  W OXHZaeMOM peXH- 
Max H ~ O ~ X O ~ U M O  pacnonaram naHHblMn o reonornrecKoM crpoe- 
HHU sanemu n MecTopowcneuun u MaTepuanaMn, nonyseHHblMu B 
npouecce npo6noR u O ~ W T H O - n p o ~ u m n e ~ ~ o f i  s ~ c n n y a ~ a u n n  sanexu.  
~ T H  CBeneHUII MOtYT 6blTb CYIUeCTBeHHO fiOnOJlHeUbl naHHblMU 0 Xa- 
paKTepe nponsneHun nnacroeofi suepruu Ha MecTopoxneriurrx c aHa- 

\ norusnblMu r e o n o r o - @ ~ s ~ -  
YeCKUMH n runporeonoru- 
WCKUMN ~ C ~ O B R R M N .  Cpenu 
reonorusecKux @ a ~ ~ o p o s ,  
enunrounx ua pexuhl pa6o- 
~ b l  nnacra, cnenyeT oTMeTHTb 
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+ +  PHC. 51. PaspaCiorna nonnepna- 8' \-. KHHCKOA CBHTU HeCTOPOXneHHA 

/ .  /- -..- 
3 -  mnonaa saKavKa s o n ~  lQB.a). m e .  I 1959 19N 1963 1965 1967 1989 19n 1973 us): I-cpenaessaemcmsoe nnaerosoe 

b d b ~  p o ~ p o 6 0 m ~ ~  naanelr~e (PI, nre/cr? 5 - rrsroull mar. 
mp IF), ul/m 

p,,,,, K~C/CM= - z oob>, ;h& 
roo 

GH fin 

Pnc. 52. ~ ~ B H C B M O C T ~  p..]Z=f (G.) PHC. 53. ~ ~ B F I C H M O C T ~  pnn/Z=f (Ga) M X  
mnn rasoaoR sanem~ r o p ~ s o ~ ~ a  I ma rasosofi 3anemn B n o n ~ n p ~ a ~ ~ n c ~ o f i  CBB- 
~ e c ~ o p o x n e ~ ~ n  Kannac ~e ~ec~opowtnensn 3 ~ p n  

J U T O ~ O ~ U Y ~ C K H ~ ~  @BKTOP. T ~ K T O H U ~ ~ C K W ~ ~  @ ~ K T o ~ ,  a WMeHHO HanUYUe 
wna OTCyTCTBUe pasarbtsoe B npenenax sanemu u B ~ ~ K O H T Y P H O ~ ~  06- 
JIaCTU, HeOnHOpOnHOCTb IlPOnyKTWBHblX nJIaCTOB n0 IInOIUanU n pa3pe- 
3 Y  3aJeXW, CTpOeHHe B O ~ O H ~ I I O ~ H O ~ ~  CUCTeMM U BOnOHaIIOPHOrO KOM- 
nneKCa, pa3Mepbl B O ~ O H ~ @ T R H O ~ ~  30Hbl, KOJlneKTOPCKUe C B O R C T B ~  np0- 
~ Y K T H B H H X  nnacToB u T. n. 

Oco6oe suaqenue nnn nporuosa pemnMoB pa3pa60TKU nMeroT 
MaTepnanu o n u ~ u o - n p o ~ u u r n e ~ ~ o i t  3 ~ c n n y a ~ a u u u  3anemefi u npexne 
ecero nauuble 06 o ~ 6 o p e  munKocTu u3 nnacTa, 06 u s ~ e ~ e u n n  Benu- 
q n ~ b l  nnacTosoro nasneHun n r a s o ~ o r o  @ a ~ ~ o p a  BO BpeMenn, o xa- 
paKTepe 06eon~eunn no6bleae~ok nponyKUnu. 

I l p a s w n b ~ ~ u  nporuos pexnMa 3anemu BO MHoroM npenonpe- 
nenneT nocTosepuoctb nnaHnpyeMblx ~ o s @ @ n u u e u ~ o ~  u e @ ~ e -  H raso- 
OTnaYH H TeM CaMblM CYIUeCTBeHHO CKa3blBaeTCII Ha pe3yAbTaTaX 
noncseTa u s e n e ~ a e ~ b l x  sanacos H$@TH u rasa. O ~ H U M  n3 nanpaene- 
HNR B COB~P~I~~HCTBOB~HUU MeTOnWKU nPOTH03HPOBaHHR PeXUMOB pas- 
pa60TKU nBnneTCR npUMeHeHUe M H O ~ O @ ~ K T O P H ~ ~ X  CTaTHCTWYeCKWX 
~onenei i .  M ~ B ~ c T ~ o ,   TO 3 ~ n  Monenu o~asanncb  nocraTosHo s @ @ e ~ -  
THBHMMH npu pemenuu  TUX sanas BO MHorux H ~ @ T X H H X  paironax. 
TaKafl Monenb 6 ~ n a  cosnaaa, HanpuMep, nnrr n p o r ~ o s u p o ~ a ~ n n  pe- 
XHMOB p a 6 0 ~ ~  sanemeii ~ ~ O A ~ K T U B H O ~ ~  TOnrUU A3ep6afinxa~a (1731. 

npw c03na~un MonenH UCIIOnb30BaJIHCb nanlrue no 88 npawnse- 
s e w n  B E ~ ~ ~ ~ O T ~ H H ~ I M  sane ma^ A n m e p o ~ c ~ o k  ~ e @ ~ e r a ~ o u o c u o i r  06- 
JlaCTn, CHCTeMbl P ~ ~ P ~ ~ O T K U  KOTOPblX CYIUeCTBeUHO He OTflUganuCb 
apyr OT npyra. ~ccnenosanocb UnunHue Ha p e m m  sanemeir r a -  
KUX (P~KTOPOB, KaK IIPOHNUaeMOCTb KOnJIeKTOpOB k,, Ux nopn- 
C T O C T ~  m, necqauucTocTb n, KoJrnsecTBo UeMeHTnpyroqero MaTepuana 
Mu, 0 6 u a s  A ~ @ @ ~ K T U B H ~ H  TOnIUWHbl h U ha, paCqneHeHH0CTb Kp n 
BI13KOCTb n n a c ~ o ~ o f i  H ~ @ T W  p. ~ P O H W U ~ ~ M O C T ~  BblpaXanaCb B MHnnH- 
napCU H J l ~ r a p F i @ ~ ~ p ~ ~ a n a ~ b ,  TaK qT0  @ ~ K T H ~ ~ C K H  O n H H M  N 3  y9HTH- 
BaeMtix @ a ~ ~ o p o e  6 ~ n  lg km; nopucTocTb Bblpamanacb B nvoueuTax. 



sana  H sblpaxanacb B n p o u e H T a x .  T o n u u ~ b i  n n a c T o B  ~ 3 ~ e p x n u c b  
B M e T p a X .  P ~ c ~ ~ ~ H ~ H H o c T ~ O A ~ ~ P ~ J ~ R ~ ~ C ~  no OTHOUleHUK) KOJ lH4eCTBa  
I l e p e c e ~ C ~ H f i  I l pOnyKTHBHblX C n O e B ,  YCTaHOBneHHblX B C K B a X U H a X ,  K 
o 6 u e ~ y  q H C n y  C K B a X H H .  B ~ S K O C T ~  n f l a c ~ 0 6 0 R  H ~ @ T A  1 1 3 M C p n n a C b  B 

c a ~ ~ u n y a 3 a x .  KOJIUYCCTBO u e ~ e ~ ~ ~ ~ p y l o l u e r o  M a T e p u a n a  onpenenxnoca 
A 0  C y M M e  K ~ ~ @ @ U U U ~ H T O B  MHHACTOCTH I1 K ~ P ~ ~ H ~ T H O C T U ,  B b l P a X e H -  
HblX B I l P O l l e H T a X .  Ha YqTCHHblX 3 a J l e X a X  n p O H U U a C M O C T b  MeHRCTCX 

OT 7 no 730 MA, n e c q a a u c T o c T b  - OT 8,4 no 77,2%, pacmesea- 
H O C T ~  - OT 1,9 no 14,5, c o n e p x a H u e  u e M e H r u p y m q e r o  M a T e p n a n a  - 
OT 10,8 no 55,5%, nopuc~oc~b-OT 20 no 25%, o 6 u a ~  T o n m n H a -  

OT 8 no 120 M, ~ @ @ ~ K T U B H ~ R  T O J I U H H a  - OT 4 no 25 M, BR3KOCTb H e @ -  

TU - OT 1,6 no 30 cJI3. 3 a n e x n  A3ep6aiinxa~a B O C H O B H ~ M  x a p a K -  

TePU3YH)TCX Y K a 3 a H H b l M U  n a p a M e T p a M A .  

B K a v e c T s e  n a p a M e T p o s ,  x a p a ~ ~ e p u 3 y l o m ~ x  p e x u m  p a 3 p a 6 0 ~ ~ ~ .  
I IpHHRTbl  OTHOlUeHRR Q,./V, U QH-*/vn (P~KTUYCCKRX CyMMaPUL-dX OT- 

6 0 ~ 0 ~  BOnbI  H XWnKOCTU ( C O O T B ~ T C T B ~ H H O )  K 0 6 5 e ~ a ~  n0p n f l a C T a .  

n p U  nJlOTHOCTH CeTKH 1--2 C K B / ~ ~  M 3 H a q H T e f l b H b l X  (40-50 n e T )  CpO-  

K a X  p a ~ p a 6 0 T ~ H  OTHOUICHUR QE-B/vn H QH-%/Vn B 0 6 m e ~  n O B O n b H O  

nonxo x a p a ~ ~ e p u 3 y l o ~  n p u p o n H b l e  p e x n M b l  3anexefi u H X  M a K c u -  
M a f l b H b l e  n 0 6 b I B ~ h l e  B03MOXHOCTH. M H T e p B a f l b l  H 3 M e H e H H R  OT- 

H o I I I ~ E I H ~ ~  Qrr-s/Vn H Qn-rn/Vn n O C T a T O q H 0  IUHPOKHe ( C O O T B ~ T C T B ~ H H O  
OT 0,02 a0 2.7 H OT 0,08 no 3.25), T a K  K a K  B B H ~ O P K Y  B X O n R T  A a H -  

H b i e  no P e X H M a M  T p e X  THnOB: I I p e H M y U e C T B e H H O  B O n O H a n O p H O M y ,  

CMe!.UaHHOMy H PaCTBOpCHHOrO ra3a. 
Ha PHC. 54 n o ~ a 3 a n ~  r p a @ u ~ w  s a ~ u c u ~ o c ~ e i i  n a p a M e T p o s  Q.-,/ 

/ V n  H Qs-rn/Vn OT H a 3 B a H H b l X  BblI I Ie  ~ ~ O ~ ~ O ~ O - @ U ~ A ' I ~ C K U X  @~KTOPOB. .  

r p a @ P i K H  n O B O f l b H 0  XOPOIIIO O T P a X a l o T  @ W ~ U ~ ~ C K Y K I  CTOPOHY TIPOLIeC- 

C a  l l C @ ~ e H 3 ~ f l e ~ e ~ U f l .  K O J A ~ ~ C T B O  O T O ~ P ~ H H O ~ (  X H n K O C T A  P a C T e T  n 0  
M e p e  ysenusetius c o n e p x a H w n  u e M e H T u p y m m e r o  seurecma, B R ~ K O C T A  
a e @ ~ u  u p a c . m e H e a a o c T u  n p o n y K T w B e o r o  n n a c T a .  

n n n  H a x o x n e H w n  ypas~eaei i ,  o n n c b i B a m m n x  ~ ~ B H C U M O C T ~  n e e -  
M e T p O B  QH-B/Vn H QR-m/Vm OT ~ ~ e f i  COBDKynflOCTfi ~ c o ~ ~ o ~ o - I . ~ o @ u ~ u -  
qCCKUX @ ~ K T O ~ O B ,  H C ~ O f l b 3 O B a H b l  MCTOnbl  Kf l aCCHqeCKOrO K O p p e n R U U - ~  

o H H o r o  H perpeccno~noro aaanusa, p e a n n 3 0 ~ a ~ a b l e  B cneuuanbsok 
n p o r p a M M e  n o u c K o B o r o  a ~ a n u 3 a  nnn 3 B M  ~ M H H c K - ~ ~ , .  Ko~(P@uuN- 
CHTbl Y P ~ B H ~ H U ~ ~ ,  K a K  06b l ' iH0 ,  O U e H U B a f l U C b  C ~ O C O ~ O M  H a A M e H b U n X  

K s a n p a T o s .  Bk.160~ n e p e M e H r m x ,  nonnexauux B K n m s e H H m  B y p a B s e -  

HIIC perpeccuu, o c y u e c T s n R n c n  c n o M o q b t o  maro~of i  npouenypbi: ~s 
K a x n o M  mare B ypaeue~ue  B K n l o s a n a c b  T a  n e p e M e H a a r r ,  y s e T  KOTO- 
p0fi R a B a f l  ~ a M 6 0 J I b l u e ~  YMeHbILIeHHe CYMMbI K B a n p a T O B  OCTaTOqHblX 

O T K J ~ O H ~ H H ~ ~ .  3 @ @ e ~ T  OT BKJl loqCHHR ~ ~ H H O G  I I ~ ~ ~ M c H H o ~ ~  O U e H n -  

BaJlCU T a K X C  C n O M O U b I 0  F - K p H T q H R  @ H I I I e p a .  C Y U ~ C T B ~ H H O C T ~  
K ~ ~ ~ @ A U H ~ H T O B  P e r p e C C U U  n p 0 B e p E n a C b  no t - K P n T e P U H )  C T ~ I O -  
n e H T a .  

Ann OIIeHKH 3 U a q C H A R  QN-./VD nOJly'IeHa C f l e n y l o U a R  M H O r O M e P -  
H a R  3aBUCIIMOCTb:  



O,0O94(Ig~,,-2,1)(TI-37,3)+O,0038(Kp-5,7)(TI-37,3)- 
p ~ 3 y n b T A T b I  IIPOBEPKM 3mEKTMBHOCTM YPABHEHHR (IX. I )  A llX.21 

- 0.01 (K, - 5.7) (M, - 38) + 0,00047 (n - 37.3)" O,OOIZ(~I  - I ~ B  AAHHblX .3K3AMEHAUMOHHOn BblGOPKII. 

- 37.3) (Mu - 38) + 0,001 1 (M, - 38)a + 0,87. 

K O ~ @ @ U U H ~ H T  M H O X ~ C T B ~ H H O ~ ~  K O p p e n n U U U  Y p a B H e H H n  (IX.1) CO- 

C T a B J f l e T  0,86; er0 C p e n H R f l  OTHOCUTeJlbHaf l  omw6~a  P a B H a  14%. 
Ypaswe~we perpeccww A n n  Q.-,/Vm m e e T  sun 

Q~~,/V,=O,OO63n-O,O402p-O,Ol2M,+OOOO62~-l0,6)(Kp-5,8)+ 
+ 0,0038 (p - 10.6) (Mu - 38) + 0,0049 (K, - 5.8) (n - 37,3) + 
+ 0,0006 (n - 37,3)a + 1.12. 3.6 70 15 2.57 35.5 0.95 0,27 1,31 1,07 

7.9 60 26 2.49 37.2 0.19 0.48 0,63 0.91 
K O ~ @ @ A U W ~ H T  M H O X ~ C T B ~ H H O ~ ~  K O p p e n f l l I W H  Y P a B H e H H f l  (1x2) CO- 2,7 63 20 2,45 40,9 0,13 0,Ol 0.30 - 

6,9  54 14 2.46 38,2 0,07 Q.02 0.16 0.72 
CTaBJ l f l eT  0,85; C p e n H f l R  O T H O C H T e n b H a R  o m u 6 ~ a  p a B H a  13%. 5 ,2  47 7 2,48 38,7 0,09 0,25 0.16 0.71 

no  Y p a B H e H H K ,  (XI.1) Bb lnOJ lHeH p a C Y e T  3 1 i a ~ e ~ u f i  BeJ IHqUHM OT- 5.4 39 7 2,51 39,O 0.24 0.35 0.33 0.62 
H o u t e H w n  Q,-./V, nnn 76 3anexefi. K ~ K  B n n H o  u3 puc. 55. B 48 my- 4,7 32 7 2,51 38.4 0,24 0139 0.34 0,65 
s anx  nonyreno n p e B b l u r e H u e  p a c s e T w b l x  snase~ui i  wan @ a ~ ~ u s e c ~ u ~ u ,  6.9 29 26 2.50 46.5 0,14 0.05 0.29 0,30 

8.0 24 39 2.45 52 ,4 .0 ,11  0.34 0.28 0.72 
B O C T a n b H b l X  28 C n Y Y a R X  P a C Y e T H b l e  3 H a q e H A I I  M e H b m e  @ ~ K T U Y ~ C K H X .  5 ,3  28 24 1.21 50.6 0 , l l  0,04 0.25 0,41 
M ~ B ~ C T H O ,  YTO n p H  YCJIOBHH Y Y e T a  BCeX @ ~ K T O ~ O B  I IOJ IOXKTeJ IbHble  H 6.4 26 32 1,22 47,3 0.09 0.06 0.25 0.30 
O T p H U a T e i l b H b l e  3 H a Y e H U B  ~ ~ ~ H O C T ~ U  M e X n y  P a C Y e T H M M H  U @ ~ K T H Y ~ -  5 , 9  27 30 2 .34-49.6  0.08 0.09 0,20 0.40 

CKHMH 3HaYeHWIIMU B e n H Y U H b l  A O n X H b l  B C T p e q a T b C I f  C I IPSiMePHO O n U -  8 ,6  31 33 2,41 45,7 0.10 0.29 0,28 0.43 

H ~ K O B O ~ ~  Y ~ C T O T O ~ ~ .  ~ O C K O ~ ~ K ~  B H a U l e M  C n y Y a e  3 T O r O  HeT,  I l pHXOnUT-  

Cfl n p e ~ n O n O X U T b ,  9 T O  HeKOTOPble  @BKTOPN, CYUleCTBeHHO BnHI lMUIWe 
H a  0 ~ 6 0 ~  B O n b l  I13 3aneXeii, B M O n e n P I  H e  y 9 T e H b l .  K T a K l l M  @ ~ K T O P ~ M  
c . l e n y e T ,  H a n p w M e p ,  o T H e c T i i  @ U ~ H Y ~ C K U ~  u r w n p o n u a a M n q e c K n e  ceoii- 
c T B a  ~ B K O H T Y P H O ~ ~  B O ~ O H O C H O R  obnacrn. H~CMOTPR H a  H e y Y e T  HeKO- 
TOPblX  ( P ~ K T O ~ O B ,  C p e n H R R  I lOrPe l I IHOCTb  Y P a B H e H U I l  H e B e J l H K a ,  A M O X -  

HO C q U T a T b ,  q T O  O H 0  a n e K B a T H 0  H 3 y Y a e M O M y  I IpOl IeCCy  H I I p U ~ O n H O  

,Q7R pelLIeHHR I lPaKTWqeCKFi  B a X H b 1 X  3 8 E a Y .  

44 - : . . K ~ K  n O K a 3 a J I M  MHOrOqWCfieHHbIe  H C C n e n O B a H U R ,  K O H e 9 H a R  H e @ T e -  
o T f i a q a  q,< npu p e x u M e  p a c T B o p e H H o r o  ra3a 6 n e 3 ~ a  K 0,30, npu c M e -  

ILIaHHOM p e x u M e  o H a  M e u n e T c u  B npenenax OT 0,30 no 0,60, a npn 
B o f i O H a n o p H O M - O T  0,60 no 0.75. B TO Xe B p e M R  n p U  HU3KYIX 3 H a -  

W H U R X  qIi (<30) Be . r l i l quHa  OTHouIeHHR Q,,-n/Vn H e  n p e B b l m a e T  0 , l ;  
npa q, 0,30-0,60 3 ~ a s e a u n  Q,,-,/V, K O J I ~ ~ J I K ~ T C R  B npenenax OT 0,l 
a0 1,o; n p U  q,>0,60 B e n M Y N H a  y K a 3 a H H O r O  O T ~ O ~ ~ H H R  I l p e B b l l L I a e T  

1.0. Yro K a c a e r c R  n a p a M e T p a  Q,,-,/I/,, TO npa q,,<0,30 ero B e n u s n -  

-G4 - . . ~a ~e ~ ~ ~ B O C X O ~ M T  0,35; ~ P U  0,30<q,,<0,60  TOT n a p a ~ e ~ p  M ~ H E ~ T -  

- 0,6 - 
n n n  n p O B e p K H  nonysei~oi i  ~ 0 n e n H  6 b l n u  H C n O l l b 3 0 B a H b l  A a H H b l e  

-0,a - no p ~ n y  3anexeir ~ ~ J I ~ X H ~ ~ - C ~ ~ ~ H Y M - P ~ M ~ H ~ I  ( u 3 ~ 3 a ~ e ~ a u ~ o ~ H a n  

• s b 1 6 0 p K a x ) ,  K o T o p b l e  H e  B S O ~ H J I U  B ~~06ysamruy10  ~ b l 6 0 p K y > .  
-I,O - B ra6n. 28 npuseneubr 3 ~ a s e ~ w n  UCXOnHblX reonoro-@w3wqec~ux napa- . h l e r p o s ,  a T a K x e  p a c s e T H b i e  H @ a ~ ~ u s e c ~ w e  n a H H b r e  06 o ~ b o p a x  B o n H  

PHC. 55. ~ ~ B K C H M O C T ~  pa3HOCTH M e X J I y  P a C q e T H b l M  H $ ~ K T H ~ ~ C K H M  S H a Y e n H n M H  
I1 X H n K O C T U  no ( < ~ K ~ ~ M ~ H ~ U U O H H O ~ ~  ~ ~ 6 0 p ~ e x .  A a H ~ b l e  ~ a 6 n .  28 I lOKa-  

Qm-~ /Vn  OT @ ~ K T H ' I ~ C K O ~ O  3 H a s e H H n  3 T O r o  O r n o m e H u n  ~ ~ I B ~ I O T ,   TO P ~ C X O X ~ ~ H U E  M ~ X ~ Y  P ~ C Y ~ T H M M H  I( @ ~ K T U Y ~ C K U M U  3 ~ a -  
'TeHNIIMU H e  T a K  BeJIHKU U H e  n p e n R T C T B y M T  U C n O n b 3 0 B a H U M  Y ~ ~ B H ~ H U ~  
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cacTeMe p a 3 p a 6 0 ~ ~ ~  MOXHO H3Bne'lb Ha IIOBePXHOCTb. n n n  OUeHKH 
J ~ ~ X U .  H ~ B J I ~ K ~ ~ M ~ I X  ~ ~ I I ~ C O B  H ~ @ T H  H ~ O ~ X O Z U M O  3 ~ a ~ b  KOB@@ALIH~HT ~ e $ -  

TeOTna9H. 
$ 2 .  HEQTEOTAAYA nJlACTOB B ~ e @ T e n p ~ ~ b l ~ n ~ B ~ f i  npaKTUKe K O ~ @ @ A U H ~ H T  He@TeoTnaqH ( H ~ H  

K O ~ @ @ U U U ~ H T  HCnOnb30BaHHII 3 a n a ~ 0 ~ )  OnpeneJIReTCU KaK OTHOIUe- 
n p a  noncqeTe sanacoe H ~ @ T N  0 6 5 e ~ H b l ~  MeTonoM, noMriMo Haqanb- aae ~ c e k  no6b1~08 (unn noc~ynaofi nnn ~ 3 s n e s e ~ u n )  u3 n n a c ~ a  ~ e @ -  
HUX 6 a n a ~ c o ~ b l x  s a n a c o ~ ,  O U ~ H U B ~ ~ ~ T C R  T B K X ~  u 3 ~ n e ~ a e ~ u e  sana- TI1 K HaqanbHuM ~ ~ J I ~ H c o B ~ ~ M  3 a n a c a ~  ee. C o r n a c ~ o  naHHtrM MHorex 
CH (CM. ~ a 6 n .  4) .  M3BJIeKaeMbIe sanacu H ~ @ T I I  n p e n c ~ a s n n m ~  -co6ofi 11ccneno~a~ene8  [57, 66, 102, 125, 150, 1161, s e n e s u ~ ~  ~ o e e s ~ o i t  
qaCTb Ha'laJlbHblX ~ ~ J ~ ~ H C O B M X  3anaCOB, KOTOPYK) nplI COBpeMeHHOM ~e@TeoTnaqH B ~ B B H C U M O C T H  OT PejKHMa pa60~bl m a m a  H MHOrHX 
yposlie paasnrlin TeXHHKH H TexHonornn He@Ten06blq~ u ~ P H H ~ T O P  npyrnx reonorurec~ux H ~ e x ~ o n o r u q e c ~ ~ x  n a p a ~ e r p o s  H ~ M ~ H R K J T C I I  

B 3HallHTeJIbHblX npenenax: OT HeCKOJlbKUX IIpOUeHTOB no 80%. 
H a  pec. 56-59 npencrasnew nonerotlbl pacnpeneneaun ~ e @ ~ e -  

oTnaqu, nocrpoeHHble no naHHuM nns.renbno pa3pa6aTblBae~bIx 3a- 
nexeii Anrnepo~c~o i i  ~ e @ ~ e r a s o w o c ~ o f i  06nac~w ( ~ c e r o  oKono 100 sa-  
nemeii). O o p ~ a  noniiroaos pacnpenenenwa n o ~ a 3 u s a e ~ .  s ~ o  cpennee 
s ~ a s e ~ ~ e  ~ e @ ~ e o ~ n a q n  nnn cosoKynHocTu PaccMoTpeHHblx 3anexeR 
( ~ e s a s w c w ~ o  OT p e m w ~ a )  cocTasnneT 35% (pac. 56), a no rpynnau 
sanexefi B ~ ~ B U C H M O C T U  OT pemnMa pa6o~bl  nnacTa ~ e @ ~ e o ~ n a s a  
x a p a ~ ~ e p u 3 y e ~ c n  cnenylolunMu cpenHuMa s ~ a u e ~ u n ~ u :  BonoHanop- 
~ b l k  - 70°h (PNC. 57); PaCTBOpeHHOrO ra38 - 27% (PUC. 58) ; CMe- 
IUaHHblfi - 45% (PBC. 59). 

n n n  n p o r ~ o s a  ~ e @ ~ e o r n a s u  npn noncseTe sanacos H ~ @ T U  H npo- 
eKTHPOBaHHK pa3pa60r~w He@Tfl~blx M ~ C T O ~ O X ~ ~ H U ~ ~  E I ~ O ~ X O ~ U M O  
IlMeTb BCeCTOPOHHee PI KOMnneKCHOe IIpenCTaBJeHHe 0 npOUeCCe l?e@- 
TeaseneseHun B pa3nnq~b1x @ W ~ U K O - ~ ~ O ~ O ~ H ~ ~ C K H X  Y C ~ O B H R X .  n o -  

45 55 65 75 ' 85k,,,% 3TOMy B O ~ J I ~ C T N  H3yqeHHn H ~ @ T ~ O T A ~ ~ U  IIPOBOAUTCII 60nb~10fi 06%- 
eM TeOpeTU~ecKHX U 3KCIlePHMeHTaJlbHblX U C C J I ~ J ~ O B ~ H U ~ ~  [20, 29, 66. 

Pnc. 56. Kpnsan pacnpenene~nn ~ e @ ~ e o ~ -  PHC. 57. K p ~ e a ~  pacnpenenennx H ~ , $ .  67, 80, 97, 102, 122, 141, 177, 180, 193, 203, 238, 2681. S ~ c n e p a ~ e n -  
Aarn ~ A ( I  ranexeB A n l u e p o n c ~ o ~  He,$re- TeoTnarn aanemeg, xapaK.repH3ymunx. 
H O C H O ~  O ~ ~ ~ C T H ,  p a 3 p a 6 a ~ u ~ a e ~ u x  Ha CII BOnOHanOpHblM peXnMOM TaJlbHble UCCnenOBaHUR CBRBaHbl C MO~enApOBaHBeM npOUeCCOB Bb1TeC- 
pa3nb1x p e x n ~ a x  HeHun H ~ @ T U  ~onof i  ( r a s o ~ )  u3 mcKyccTBeHHblx ~ O P H C T ~ I X  cpen a w 3  

KepHOB KOHKPeTHblX M ~ C T O P O X ~ ~ H U ~ ~ .  ~ O J I ~ ~ H O C T ~  3KCnepUMeHTaJlb- 
H ~ I X  wccnenosaauii ~ e @ ~ e o ~ n a s u  onpenenneTcn cTeneHbto cooTaeTcr- 
Ban 3KCnepUMeHTaJbHblX ycJl0BUfi npUpOjlHblM. 

Ann nporaoaa ~ e @ ~ e o ~ n a r ~ ~  npuMeHnmTcn TaKxe pasnnstlble pac- 
qeTHble MeTOnbl. H a n p n ~ e p ,  nOBOnbH0 luUpOK0 U3BeCTeH MeTOA, pas- 
pa60Ta~Ublir BHMM [2031. OH OCHOBaH Ha COBOKYnHOCTU HCIIOJlb30- 
BaHHn naHHblX na6oparop~blx uccnenoea~wii U rHnpOnHHaMKqeCKHX 
pacseloe. Cnenyer OTMeTuTb,  TO onpenenewe ~ e @ ~ e o r n a q u  pacseT- 
l l b l M  nYTeM TaKXe CBRBBHO C HeTOqHOCTIMU, O ~ Y C J I O B ~ ~ H H ~ ~ M U  Heno- 
CTaTOqHbIM COOTBeTCTBBeM PaC'leTHblX CXeM PeanbHblM IlJIaCTOBblM YC- 

X a p a ~ ~ e p u c r e ~ a  ~ e @ ~ e o r n a s u  nnacTa MoxeT 6 b l ~ b  nonyqeHa n o  
nanHmM npo~b1cno~o- reo@u3esec~~x  wccnenoeaswfi. C o n o c ~ a ~ n s n  Ha- 
qanbHylo H OCTaTOqHylo H ~ @ T ~ H ~ C ~ I U ~ H H O C T ~  no CKBaXHHaM, npo6y- 
PeHHbIM B p a ~ n ~ f i  IIepHOn H IiOCne O ~ B O A H ~ H U ~  COOTBeTCTByloUero 
ysacrKa sanexu,  MOXHO OqeHnTb n e @ ~ e o ~ n a s y  nnacTa. 

Pnc. 58. Kpnsan pacnpenenennn netpre- PHC. 59. K P H B ~ R  pacnpeneire~nn me@- H e p e n ~ o  ~ e @ ~ e o ~ n a s a  o u e ~ ~ s a e ~ c n  no ~ ~ H H H M  n a 6 o p a ~ o p ~ o r a  
oTnasa aanence*, x a p a ~ ~ e p ~ 3 y m ~ n x c x  TmTnasn r a n e x e k ,  xapaKTepn3ylounx- 
PCXHMOM pacTsopennoro rara UCC.qeXOBaHHR KepHOB, O T O ~ P ~ H H ~ ~ X  B CHeUHanbHblX ( O U ~ H O ~ H ~ ~ X )  

Cn CMelUaHHHM peXNMOM CKBaXUHaX. O ~ H ~ K O  H ~ O ~ X O ~ U M O  YqHTblBaTb, 9 T O  BenHquHa He@Te- 
. 
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o ~ n a s u  n n a c ~ a ,  o n p e a e n e ~ ~ a n  no K ~ P H O B H M  ~ ~ H H ~ I M  H ~ ~ ~ K T P O M ~ T -  p a c c q u ~ ~ ~ a n n c b  nnn  ucero c o c ~ a s ~ o r o  ~ e p ~ a  B c p e n ~ e ~ ,  T ~ K  K ~ K  
PHU, X ~ ~ ~ K T ~ P R ~ Y ~ T  ~e ~ J ~ C T  B U ~ ~ O M ,  a numb 0 ~ n e n b ~ b l e  er0 yqa- 0 6 p a 3 u b l  odnananu 6 n F l 3 K H ~ k i  KOJlJleKTOpCKUMH C B O ~ C T U ~ M H .  P~CCMOT-  
CTKM ( K ~ ~ @ @ N U N ~ H T  B ~ ~ T ~ C H ~ H A I I ) .  B ~ e c ~ e  C T e M  U M ~ H H O  no O W -  p e ~ u e  ~ O ~ Y ~ ~ H H H X  n a ~ ~ b l x  ~ O ~ B O ~ R ~ T  3 a ~ n l o s u ~ b .   TO c ~ O C T O M  COT 
H O q H b l M  C K B B X H H B M  I l P H  H a n H ' I A N  n O C T a T O q H 0  6 0 ~ b l u 0 r 0  K O J I H q e C T B a  n e p X a H l l R  O C T ~ T O ~ H O ~ ~  B O A b l  K O ~ @ @ U U H C H T  B b l T e C H e H A I l  Y M e H b I U a e T C R  
A a H H M x  MOXHO B b l R c u n T b  x a p a K T e p H N e  O C O ~ ~ H H O C T U  s b l T e c H e H l r n  or  57 no 509.  C p e n u e ~ ~ a n p a ~ u s e c ~ u e  o m a 6 ~ u  onpenene~un k,.. w 
H ~ @ T N  H 3  IIPOLLyKTHBHMX n J l a C T O B  A Y C T a H O B I I T b ,  K a K H M  0 6 p a 3 0 ~  MO- k , ,  n p ~   TOM ~e n p e ~ b l u l a n ~  f 5%. 
X ~ T  c ~ n a n b l ~ a ~ b c u  c p e n H H A  n o ~ a s a ~ e n b  ne@~eo~nasu  no 3 a n e x a ~ .  A H ~ J I O ~ U Y H M ~  o n b l T b l  6 b l n u  npo~enenhl c 0 6 p a 3 u a ~ u  ~ e p p u r e ~ ~ b ~ x  

Ha c ~ a n ~ w  noncse~a sanacoe H ~ @ T M  H ra3a no ~ ~ H H M M  reonoro- R C H O I I O ~ R H C K B X  O T J I O X ~ H H R  L U ~ M ~ T U H C K O ~ O  M e c T o p o x A e H u u  n e p ~ -  
p a s s e n o r e b ~ x  pa6o.r nnn O U ~ H K H  BOJMOXHOB ~ i e @ ~ e o ~ n a s u  nnacra, C K O R  06nac~u ,  0 6 n a n a m l u u ~ u  n p o H n u a e M o c T a m  100-300 MA. Co- 
~ o r n a  donee ~ a n e x ~ b l x  ~ ~ H H M X  n e ~ ,  n ~ o r f i a  npu6e ra lo~  K ucr~onbso- n o c T a s n e H u e  n p o ~ o n u i ~ o c b  nnn o T n e n b H b I x  o6pa3uos, B o A o H a c b l I U e H -  

BBHMH) M ~ T O E ~  a ~ a n o r ~ ~ .  H O C T b  K O T O P b l X  no O n b l T a  U C K y C C T B e U H O  H 3 M e H R J a C b  OT 10 no 20%. 
Ann n p o r ~ o 3 u p o ~ a ~ ~ u  ~ l e @ ~ e o ~ n a q w  no u ~ o n a  h q e c ~ o p o x n e s u r r  B B  TOM cnyqae T ~ K X ~  H a 6 ~ l o n a n o c b  n a n e ~ u e  ~ o s @ @ u u u e ~ ~ a  u b l ~ e c -  

~ p O M b I l u ~ e H H y l 0  p a 3 p a 6 0 T ~ y  I I p e n n O X e H a  M e T O n k i K a ,  C O r n a C H O  KO- b l e H H n  C y B e J l U q e H H e M  ~ C T ~ T O Y H O ~  B O A O H a C b l U e H H O C T U .  

~opof i  ~ P H  B O ~ O H ~ ~ O ~ H O M  P ~ X H M ~  K O ~ @ @ H U U ~ H T  H ~ @ T ~ O T ~ ~ V U  0npe- K p o ~ e  O n b l T O B ,  n p O B e n e H H b l X  H a  C O C T a B H b l X  K e P H a X  n y T e M  B b l T e C -  
A e J l n e T C n  K a K  n p O H 3 B e A e H H e  K O ~ @ @ H & U ~ H T ~  B b l T e C H e H U n  H ~ @ T A  ~0n0fi  H e H l l U  K e P O C M H a  B O ~ O ~ ,  K O ~ @ @ M U H ~ H T  B b l T e C H e H H R  O n p e n e n R n C X  M e -  
~a K O ~ @ @ U U U ~ H T  O X B ~ T ~  n n a c ~ a  a a ~ o n ~ e ~ u e ~  [57, 102, 1221. KO@- T O ~ O M  u e ~ ~ p u @ y r n p o e a ~ ~ n .  O c r a ~ o s ~ a n  uona B H O B ~  ~onejlnpouanacb 
@ U U U ~ H T  B b I T e C H e H H n  y C T a H a B J l l l B a e T C R  no A a H H b l M  n a 6 o p a ~ o p ~ b l x  4 ~ .  P a C T B O P O M  NaCI. B ~ ~ M R  u ~ H T ~ H @ ~ ~ H ~ o u ~ H u R  C O C T a B f l R n O  40 M H H  

nccne~osa~wfi  npu B b l T e c H e H u u  H ~ @ T U  u3  06pa3uou K e p H a  u no pe- npe  q a c r o ~ e  4250 O ~ / M H H  u pannyce spau le~uu ,  p a s ~ o ~  12 CM. 
3 y J l b T a T a M  a H a J U 3 a  K e p H O B ,  O T ~ ~ P ~ H H ~ I X  113 ~ e @ T e ~ a ~ b l l U e ~ H ~ f i  V a C T H  A ~ a n u 3  I l O n y q e H H b l X  A a H H M X  I l O n T B e p n H n ,  q T O  K O ~ @ @ N U U ~ H T  B b l T e C -  

n n a c ~ a  n p ~  6 y p e ~ a n  CKBBXHH ~a P ~ C T B O ~ ~  c B O ~ H O U  O C H O B O ~ ~  [29, H e H A R  Y M e H b u l a e T C U  I l p U  y B e n H q e H M H  O C T ~ T O ~ H O ~ ~  B O n O H a C b l I U e H H O C T K  
57, 102, 122, 1801. n p H  3 T O M  H ~ O ~ X O ~ U M O  H M e T b  B BMAY C J l e i l y l o l u e e .  

O I I p e A e n e ~ H e  K O ~ @ @ U U U ~ H T ~  B b I T e C H e H H f l  B ~ ~ ~ O P ~ T O P H ~ I X  yCJlO- 
BHRX M e T o n o M  ~ ~ M ~ J I U X ~ H H O ~ O  M o n e n u p o u a H l r r  n p e n n o n a r a e T  cosna- B ~ I T ~ C H ~ H H R ,  O n p e n e n n e M o r o  M o n e n s p o s a H u e M  H a  odpasuax K e p H a ,  
H H e  B I l c C f l e n y e M b l X  o6pa3uax n O p O n  O C T ~ T ~ Y H O ~ ~  B O n O H a C b l l U e H H O C T H .  OT O C T ~ T O ' I H O ~ ~  B O ~ O H a C b l U e H H O C T H  0 6 p a 3 ~ a  n p H  O n p e L l e n e H U A  K 0 3 @ -  

O ~ H ~ K O  B O ~ ~ O C  0 BJHRHHH ~ 0 n e p ~ t t a ~ H ~  O C T ~ T O ~ H O ~  B O ~ I  ~a ~ e n ~ q a -  @ U ~ U ~ H T O U  B b l T e C H e H H r t  H ~ O ~ X O ~ P I M O  0 6 e c n e q u s a r b  C T p O r O e  C O O T B e T -  
H y  K ~ ~ @ @ U U A ~ H T ~  B b l T e C H e H H I l  H e  COBCeM RCCH. no  A a H H b l M  C T B H e  O C T ~ T O ~ H O ~ ~  B O n O H a C b l U e H H O C T H  U C C J I e n y e M b l X  06pasuoa nna- 
B. T. A u a ~ e c o s a  (1953 . K O ~ @ @ M U N ~ H T  B b l T e C H e H M R  n O J I y 9 a e T C R  CTOBblM ~ C J O B B R M .  M ~ a q e  K O ~ @ @ U U R ~ H T  B b l T e C H e H M R  6 y n e T  O n p e n e -  
donee B ~ I C O K H ~ ~ ,  ecnu 0 6 p a 3 u b 1  c0fiepxa.r c s n 3 a ~ ~ y r o  B o n y .  H M e H e e  n e ~  HETO'IHO,  TO n p u u e n e ~  K omn6ae npw O I C ~ H K ~  K O ~ @ @ A ~ I I ~ H T ~  

R ~ I C O K H ~ ,  K o r n a  c s n 3 a ~ ~ a n  uoaa H e  M o n e n u p y e T c n .  A H a J I O r H q H b l e  pe- 
3 Y . q b T a T b I  I l O J l y q e H b l  80 BHMM @. M. KOTRXOBLIM (1959 r.). 3 K c n e p l l -  

Me~ra.lt.~ble u c c n e n o s a H u u  [771 n o ~ a 3 a n u ,   TO c y u l e c T u y e r  o n T u M a n b -  
H o e  3 H a q e H U e  B O ~ O H a C M L U e H H O C T l I .  P a B H O e  B O n O H a C b l U e H H O C T N  nna-  
C T a ,  n p H  ~oropofi  I ( O ~ @ @ A U I I ~ H T  B b l T e C H e H H I l  H ~ @ T B  B O A O ~ ~  I l M e e T  M a K -  
C e M a n b H o e  3 H a ' l e H H e .  n p ~  H a q a n b H o f i  B O n O H a C b l U e H H O C T l i  B o6pasue 
6 0 n b U I e  U J l l  M e H b I I l e  y K a 3 a H ~ O f i  B e ~ l l ~ A H b I  K O ~ @ @ R U U ~ H T  B b l T e C H e H H R  
c ~ u x a e ~ c n .  B TOM c n y s a e ,  ~ o r n a  0 6 p a 3 U b r  ~e c o n e p x a ~  uony. ~030- M ~ T O ~ M K ~  o u e ~ ~ u  ~ e @ r e o ~ n a s u  sanexefi c u o n o ~ a n o p ~ ~ ~  pexu-  
@ I I U I I ~ H T  B b l T e C H e H M R  Y M e H b U I a e T C R  no C p a B H e H H l o  C ~ ~ O ~ @ @ A U M ~ H T O M  MOM, H a q a n b H b l e  ~ ~ J I ~ H C O B ~ I ~  3 a I l a C b l  K O T O P b l X  no n p O M b l l u n e H H b l M  

B b l T e C H e H H n  3 T U x  xie o6pa3uos, B K n l o q a l O l U U X  XOTR 6 h 1  H e 3 H a Y M T e n b -  K ~ T ~ ~ O P U U M  ~ e ~ e e  50 M ~ H .  T. O ~ U C ~ H ~  B pa6ore [571. M ~ T O ~ U K ~  pas- 
H o e  K o n H s e c T B o  ~ o n b ~  [771. p a 6 o ~ a ~ a  ~a o c ~ o s e  ~ o p p e n ~ u a o ~ ~ o r o  a ~ a n ~ 3 a  s e n ~ s u ~  ~ e @ ~ e o r -  

J I a 6 o p a ~ o p i l e k  @ H ~ H K H  nnacra n e p ~ H M n M ~ e @ ~ b  T a K x e  6bmu n a w ,  ~ P U H R T M X  B n p o e t i ~ a x  p a 3 p a 6 0 T K M  n o n p e n e n e ~ ~ b r x  no sason- 
I l p O B e n e H b l  O n b I T b l  C U e n b l O  BblRCHeH&iR 3 a B U C I I M O C T H  ~ 0 3 @ @ l l U l l e ~ ~ a  H e H H b l M  q a C T I l M  I l J laCTOB n J H T e J l b H O  3 K C n f l y a T H p y e M b l X  M e C T O p O X n e -  

B b l T e c H e l l n u  OT K o n u q e c T B a  O C T ~ T O ~ H O R  u o n b l  B o6pasue nopon nepen H U ~  ( 1 i cnonb30~a~o  455 sanexefi 21 ~ e @ ~ e n o B b ~ ~ a m r n e r o  p a f i o ~ a  
O n b l T O M .  ~ K C ~ I ~ ~ U M ~ H T ~ I  B b l n O J l H A J I U C b  C ~ 0 6 ~ l o n e H U e ~  C n e n p U J U U X  C O B ~ T C K O ~ O  C o m a ) .  8 p e 3 y n b ~ a ~ e  a ~ a ~ 1 ~ 3 a  ~ C T ~ H O B J C H M  K O P P ~ ~ R -  

~ C ~ O B H ~  M O ~ ~ J ~ ~ P O B ~ H H ~ :  OCTBTO'IHYH) B O ~ Y  ~ P C ~ C T ~ B ~ R . ~  4 ~ .  P ~ C T B O P  U U O H H b l e  3 a B H C U M O C T H  I I P O e K T H b l X  K O ~ @ @ U U N ~ H T O B  H ~ @ T ~ O T A ~ ~ N  O T  
NaCI, T e p M O C T a T l l p O B a H M e  n p O B O n H J l O C b  B T e q e H U e  10 MMH I I P H  26O C. C O O T H O l u e H l l n  U U ~ K O C T ~ ~ ~  H ~ @ T R  H B O A b l  B I l l l a C T O B b l X  YCJIOBHUX n J R  
0 6 a e ~  ~ ~ O K ~ ' I ~ H H M X  repes c r o n 6 u ~  K ~ P H ~  ( o 6 u a ~  n n n ~ a  250 M M )  T e p p H r e H H b l X  ( O ~ H O ~ O ~ H ~ ~ X  U H ~ O ~ H ~ ~ O ~ H M X )  U K ~ P ~ O H ~ T H ~ I X  K O n -  

K ~ P O C H H ~  u BOAU B IIRTU O ~ M T ~ X  6bln O A I I H ~ K O B ~ I M  II C O C T ~ B A R ~  J l e t i T O p O B  C p a 3 J I H q H 0 8  I l p O H H U a e M O C T b l o .  
U I e C T b  noposblx 0 6 a e ~ o s .  K e p o c u ~  B b l T e C H n J l C R  B ~ n o f i ,  K O ~ @ @ U U U ~ H -  K O ~ @ @ U U N ~ H T  H ~ @ T ~ O T A ~ Y H  3 a n e ~ e f i  c B O ~ O H ~ ~ O ~ H ~ I M  P ~ X ~ ~ M O M  
T b l  O C T ~ T O ' I H O ~  B O n O H a C b l U l e H H O C T A  ( k o s )  I1 B b l T e C H e H H R  T a 3 0 M  ( k ~ ~ )  M O X e T  6 b 1 ~ b  ~ ~ C C ~ U T ~ H  no M ~ T O A ~ K ~  BHMM 12031. 3 ~ a  ~ e r o n u ~ a  OC- 



HosaHa Ha onpenenennu ~ o s @ @ u q u e ~ ~ a  oc~a~osaof i  t i e@~enacb lue~ .  
HOCTU nnacTa, sblpaxalouero oTHoureHue ocTaTosHblx s a n a c o ~  He@- 
TU K HaqaflbHLIM. K O ~ @ @ N U U ~ H T  O C T ~ T O ~ H O ~ ~  H ~ @ T ~ H ~ C ~ I ~ I ~ ~ H H O C T U  
npencTasnnercx B Brine C ~ M M H  nRyx K O ~ @ @ A L I U ~ H T O B ,  x a p a ~ ~ e p u 3 y -  
IOIUUX nOTepU H ~ @ T U  npU P a B H O M e p H O M  U H e p a B H O M e p H O M  npOnBH-  
meaunx @ p o n ~ a  sonu. nocnen~ue onpenennloTcn c yqeToM Koneq- 

~ 0 f i  ~ ~ A ~ H H O A  O ~ B O ~ H ~ H H O C T U  nPOnYKUUH CKBBXHH U COOTHOllleHUR 

s n 3 ~ o c ~ e f i  H ~ @ T N  H Bonbt B nnacToBblx ~ C J I O B W R X ,  T O ~ U H H M  n nopu- 
CTOCTH nnacTa B nocnenHeM cTxruBaloUeM pxny H np. 

Ann n p u b n w x e ~ ~ o f i  oueHKu ~ o ~ e s ~ o f i  ~ e @ ~ e o ~ n a y u  B H O B ~  OTKPH- 
THX sanexefi, pa6o~a louux  npu pexnMe pacTBopeHuoro rasa, npen- 
noxes pnn Meronos [56, 57, 102, 109, 150, 166, 2031. Ann ucnonbso- 
BBHUII 3TUX MeTOAOB H ~ O ~ X O ~ W M O  PaCCqHTaTb naBneHHe HaCblueHHR 

H ~ @ T U  ra3OM, 06'beMHblfi K O ~ @ @ U X H ~ H T  I I J ~ ~ c T o B o ~ ~  H ~ @ T U ,  BI13KOCTb 

n e @ ~ u ,  K O ~ @ @ W U U ~ H T  PacTBopuMocTu ra3a B H ~ @ T U .  B pxne cnysaee 
a n n  pacreTa n e @ ~ e o ~ n a s w  Tpe6yeTcn ?Ham ~ ~ B A C H M O C T ~  Y K ~ ~ ~ H H H X  
napaMeTpos OT nasneHux [571. 

He@TeoTnasa ne@~era3osblx sanexeir npw noncseTe sanacos on- 
penenneTcx Ha ocHose yseTa reonornqecKux o c o 6 e ~ ~ o c ~ e f i  sanemeir. 
CpenU KOTOPHX ~ a u 6 0 n e e  BaXHblMU IIBJIIIDTCII: pa3Mep H ~ @ T R H O ~  
OTOPO'IKU, CBII3b C ~ ~ K O H T Y P H O ~ ~  B O ~ O H O C H O ~ ~  06JIa~Tblo, Pa3MeP ra30- 

~ o f i  uu ranKm u XapaKTep ee npoxsne~uir  npM nanenww nnacToaoro 
AaBfleHUff, COOTHOLUeHHe 06'beMos H ~ @ T R A O ~ ~  n ra30~0fi  q a ~ ~ e f i ,  Bbl- 

coTa sanexu n e @ ~ u ,  yrnN naneuun nnacToe N np. [57, 1501. B sa- 
BUCUMOCTH OT TUnOB H ~ @ T R H O ~ ~  OTOPOqKU N c o ~ e ~ a ~ u f i  YKa3aHHblX 

Bblllle xapaKTepucTuK ~ e @ ~ e r a 3 o s ~ x  3anexefi K O ~ @ @ U U U ~ H T M  ~ e @ ~ e -  
oTnaru PIX K O J I ~ ~ J I ~ ~ T C I I  B npenenax OT 0,l no 0,8 [57, 2011. 

K ~ K  OTMesaloT MHorue uccnenosaTena, ~aw6onee nocTosepHble 

OlleHKH K O ~ @ @ U U W ~ H T O B  H ~ @ T ~ O T ~ ~ ~ K  MOryT ~ L I T L  nonyseHbI Ha OC- 

HOBe I'eOJlOrO-nPOMblCflOBO~0 aHaJlU3a pa3pa60TKu UCTOUleHHblX UflEi 
6 n u 3 ~ u x  K ACTOUeHAlo 3anexeB. T O ~ H O C T ~  OUeHKA BenHYUHLl ~e@Te-  
oTnaqu c yseToM pa3~006pa3un npwponnblx ycnoenir u 6onburoro suc-  
na @ ~ K T O ~ O B ,  BfllrXlolllllX H a  H3BneseHlle H ~ @ T N ,  B ~ H ~ ~ H T ~ J I ~ H O $ I  CTe- 

neHu s a ~ u c a ~  OT HaKonneHHoro @ a ~ ~ u r e c ~ o r o  MaTepuana no KOHK- 
peTHbrM 3 a n e x a ~ .  ~ O ~ T O M Y  onpenenentle BenuqnHM ~ e @ ~ e o ~ n a r u  XB- 
nneTcn ~ o ~ n n e ~ c ~ o i r  3anaqeR, nptc pemenuu KOTOPOR H ~ O ~ X O ~ U M O  
ysuTbleaTb,  TO ~ e @ ~ e o ~ n a s a  onpenennercx nByMn rpynnaMu @ a ~ -  
ropoa. 

nepeax rpynna BKnmqaer @ ~ K T O P ~ I ,  0 6 y c n o s n e ~ ~ ~ 1 e  ~ P U P O ~ H L I M U  
Y C n O B U n M U  K T a K B M  @ ~ K T O ~ ~ M  CJlen)'eT OTHeCTIl ~ C T ~ C T B ~ H H ~ ~ ~  pe- 
X H M  3aJleXU, O C O ~ P H H O C T H  ee TeKTOHll'leCKOrO CTPOeHUR, [ P u ~ N ~ ~ c K u ~  
C B O ~ ~ C T B ~  li X U M I ~ ~ ~ C K W U  COCTaB rOPHblX nOpOn, C B O ~ ~ C T B ~  @JIIUU~OB, 

Y C J I O B U ~  3 a n e r a ~ u x  nnacToB u T. n. K reonoruqecKnM npusuuann, 
0 6 y c n o ~ n n ~ a ~ u l n ~  senusmy ~ o s @ @ u u u e ~ ~ a  ~ e @ ~ e o ~ n a s u ,  oTaocuT- 
cn  u CTeneub HeonuoponHocTu p a 3 p a 6 a ~ b l ~ a e ~ o r o  nnacTa. KO B T O ~ O A  
rpynne @ a ~ ~ o p o s ,  snunlouax Ha KoHesHym u e @ ~ e o ~ n a q y ,  OTHOCIITC~ 
@ ~ K T O P H  pa3pa60~KU, nnu TexnonorusecKue. Ha116onee BaWtHblMu u3 

H H X  R B J I S I ~ T C R :  TeMn o ~ 6 o p a  H ~ @ T U ,  o 6 5 e ~  npolllenurefi sepe3 3anexb 

BOnbl, n.TOTHOCTb CeTKU CKBBXHH H np. 
is8 

Bnunnue Ha ~e@TeoTnasy 3TAX nByx rpynn @aK'ropoe nocTaTosHo 
no,1p06~0 onucauo B nnTepaType. n p u  ~ T O M  B p a 3 ~ ~ x  p a f i o ~ a x  uc- 
c.lenoBaTenw npuxonnT K HeonunaKoBtrM BueonaM. 

B. K. ~ O M ~ W K O B ~ ~ M  (1977 r.) C IlOMOUblo MHOrOMePHOrO KOppenR- 
UllOHHOrO aHanU3a U3yqeHO KOJlHqeCTBeHHOe B n N I f H H e  OCHOBHLIX KO- 

.lore-npo~blcnoeblx @ a ~ ~ o p o s  nnn BonoHanopHoro ( ~ e c r o p o x n e ~ u n  
;\'pano-nosonxbn) u cMeluauHoro ( ~ e c ~ o p o x n e ~ w n  A3ep6af inxa~-  

C K O ~  CCP) PeXUMOB. ~ P N  3TOM YCTaHOBfleHO CJlenyloUee: 1) n0Mu- 

1111pylouee 3 ~ a r e ~ u e  nMeloT npuponHble @ ~ K T O ~ H ;  2) n3 reonoruse- 
C K U X  XlapaMeTpOB HaplInpC 0~~0~nTedlbHOfi BR3KOCTLlo H ~ @ T H ,  I IPOHH- 
UaeMOCTLlo, HeOnHOPOnHOCTblo ~ J I ~ C T O B ,  ~ @ @ ~ K T U B H O ~  He@TeUa~bl- 

q e ~ ~ o f i  MOIlIHOCTblo U p a 3 ~ e p a ~ u  BH3 C y q e C T B e H H O e  B n U I l H U e  Ha 
~ e @ ~ e o ~ n a s y  O K ~ ~ L I B ~ ~ T  TeMnepaTypa u ~ e @ ~ e ~ a c b l r n e ~ ~ o c ' r b ,  npu 
C H u x e H u u  nasnenun Hnxe nasnenun H a c M u e H H n  3aasu~enbuylo ponb 

IlrpaloT TaKXe IlOpnCTOCTb H 06be~Hblfi K O ~ @ @ H U U ~ H T  H ~ @ T I I ,  rpaBH- 
~ a q u o ~ ~ b l i r  u pamepbl 3anexeA Ha ~ e @ ~ e o ~ n a s y  npamuse-  
C K U  He B J I U ~ D T ;  3) n3 TexHonornqecKHx no~a3arenefi cyuecTseHnoe 
Bf iURHUe  OKa3HBaloT o 6 % e ~  n p o ~ a q a ~ ~ o i r  BOnLI B YCJIOBURX He3@@eK- 

TklBHOrO B O n O H a n O p H O r O  peXllMa, TeMn p a 3 p a 6 0 ~ ~ ~  npll KPYTblX Yr- 
.nax naneHnn nnacToB H nnorHocrb cerK1r cKeaxuti, aKTusHble cucre- 
M U  s a s o n ~ e ~ u x  c n o c o 6 c ~ ~ ) . l o ~  yBenuqenulo ~ e @ ~ e o ~ n a s u ,  cHuxeHue 
AaBJIeHUR HUKe naBJleHAR HaCblUeHUR IIpaKTUqeCKH H e  BflHReT H a  
~ e @ ~ e o ~ n a s y  npu 3 u a s u ~ e n b ~ o f i  HeonHoponHocTu nnacToB. 

n o  naHHblM M. H. UIyc~e@a n H. E. C ~ a n ~ u ~ o s o i r  (1978 r.), aHa. 
.IU3HpOBaB~Hx MecTopoxneHun ~ ~ P M C K O ~ ~  O~J I~CTH,  yCTaHOBneH0, 

9TO ~ U T O ~ O ~ O - ~ U ~ N ~ ~ C K ~ T ~  XapaKTepUCTUKa KOflneKTOPOB U C B O ~ C T B  
llJlaCTOBblX X U ~ K O C T ~ ~  3aqaCTYK) OKa3LIBaDT 6onee CyUeCTBeHHOe 

BJIUlitlUe Ha n o ~ a 3 a ~ e n u  p a 3 p a 6 0 ~ ~ w  MeCTOpOXfieHUX, Y e M  TeXHOflO- 
r u n  p a 3 p a 6 0 ~ ~ u  sanexeii, npu 3TOM: 

1 )  u3 reonornsecKux @ ~ K T O P O B  Hau6onee 3 a ~ e ~ ~ o e  snnxnwe H a  
nOKa3aTenH p a 3 p a b o ~ ~ u  OKa3bIBaloT BR3KOCTb Ilfla~TOB~fi H ~ @ T W ,  THA- 
pOnpOBOnHOCTb U npOnyKTHBHOCTL UnaCTOB, U X  MOUHOCTL, YlXeJIbHble 

3anacbI He@TU, OTHOCUTejlLHbIe 3alIaCM B O ~ O H ~ @ T ~ ~ H L I X  30H. Haw6onee 
3 a ~ e ~ ~ o e  BnunHue reonorusecKnx @ ~ K T O P O B  H a  n o ~ a 3 a ~ e n n  pa3va- 
GOTKU C K ~ ~ H B ~ ~ T C R  npu rnnponpoeonuocTu nnacToB Menee 100 MAX 
X C M / C ~ ~  U npOnyKTUBHOCTH MeHee 8-10 T / C Y T . K ~ C / C M ~ ;  

2) n3 TexHonorusecKnx ( P ~ K T O P O B  uau6onee BaxHbIe n o ~ a 3 a ~ e n n  

pa3pa60~Ku - 3TO CUCTeMa 3aBOnHeHHR PI IlnOTHOCTb CeTKll CKBaXUH. 

C 0 3 n a ~ a e ~ b l e  B nnacTax nenpeccuu B ~ H ~ ~ H T ~ J I L H o I ?  Mepe npenonpe- 
2e.qeHbl @ U J ~ ~ T P ~ ~ U O H H M M A  C B O I ? C T B ~ M U  IIJaCTOB: qeM HHXe ~ ~ O E Y K -  
T U B H O C T ~  nnacToB w Bwme ux npepMBucTocTL, T ~ M  B L I U I ~  npu nposux 
6n113~ux ~ C J I O B U ~ X  nenpeccuu B nnacre. 

A ~ a n u 3  pa3pa60TKu 6onee 100 3anexcA Anurepo~c~ol i  ~ e @ ~ e r a s o -  
H O C H O ~ ~  O ~ J I P C T N  n o ~ a 3 a n  11721,  TO c T O ~ K H  3pe1(11n n p o r ~ 0 3 u p o ~ a -  

H l l R  K O H ~ ~ H O U  ~ e @ T e ~ T A a s t i  ~ a ~ 6 o n e e  U H @ O P M ~ T U B H ~ I M U  IlPUPOnHbl- 

MI1 ( P ~ K T O ~ ~ M U  RBflRlOTCR IlPOHHUaeMOCTb IIOPOn-KOJIJleKTOPOB ( k r m ) ,  
IIeCVaHUCTOCTb (n) , KOnHqeCTBO ueMeHTnpymluero BeluecTsa (M,), 
BI13KOCTb IIJI~cToBo~~ H ~ @ T W  (11) I1 paC'4AeHeHHOCTL (Kp). n a p ~ b l e  

3aBHCUMOCTH MeXny He@TeoTna'Iefi H YKa3aHHblMU @ ~ K T O P ~ M N  ripen- 
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H [ x ]  - 3 H T p O n H R  C H C T e M b l ;  Pi - B e P O R T H O C T b  i -TO B03MOXHOI 'Ch 

c o c r o n t i u n  (i-ro s l i c n a  n p o n n a c ~ ~ o ~ ) ;  n-qricno B O ~ M O X H M X  COCTOR- 
H N ~ ;  a - O C H O B a H N e  J O ~ ~ ~ W @ M O B ,  I l p U H R T O e  P a B H b l M  2. 

Ha p H C .  61 n O K a 3 a H a  3 a B U C U M O C T b  K O H ~ ~ H O ~ ~  H ~ @ T ~ o T A ~ ~ u  OT 3 H T -  
p o n m  n n a c T a  no p a c s n e H e u H o c T u  r p y n n b l  3anexeA, 6 n u 3 ~ w x  
A p y T  K A p y T y  no 3 H a q e H H X M  IIpOHUICaeMOCTPl ,  B R 3 K O C T H  H ~ @ T U  U KOJIH- 

q e c r B y  U e M e H T u p y l o q e r o  B e u e c T s a  B n o p o n a x - ~ o n n e ~ ~ o p a x .  K ~ K  sun- 
H O  U 3  P N C .  61, 3 H T P O l l N R  no p a C q d l e H e H H O C T U ,  B O T J l U q U e  OT c a ~ 0 f i  B e -  

. n H q U H b l  p a C 9 f l e H e H H O C T U ,  CWJIbHO BJlWReT H a  KOHe' IHYK) H e @ T e o T n a q y :  

n p H  U 3 M e H e H N W  3 H T P O n U H  no p a C ~ n e H e H l I O C T P l  OT 0,87 no 2,10 6 ~ r  
K O H e q H a f l  H e @ T e o T n a q a  1 1 3 M e H R e T C R  O T  32 A 0  75%. 

6blJl0 T a K X e  R C C f l e n O B a H O  B f l H R H U e  H a  K O H e q H Y H )  H ~ @ T ~ O T A ~ Y Y  
OCHOBHHX n o ~ a 3 a ~ e n e A  p a 3 p a 6 o r ~ n  n p l l  c M e m a H H o M  p e x u M e .  B K a -  

q e c T B e  n a p a M e T p o B ,  B n a s l o u n x  H a  B e n l l q i i H y  K O H ~ ~ H O A  ~ e @ ~ e o ~ n a s a ,  
B 3 X T b l :  ~ p e n ~ e T O n o B 0 f i  0 ~ 6 0 ~  H ~ @ T U  B ~ a ' l a f l b ~ b l f i  nepuon p a 3 p a 6 0 ~ K E i ,  

T. e. no A O C T H X e H H R  M ~ K C N M ~ J ~ ~ H O ~ ~  a n ~ ~ o e o k x  n o 6 b l r w  ( B  'lo) O r  

~ ~ J ~ ~ H C O B ~ I X  3 a n a C O B ;  I I f lOTHOCTb C e T K H  C K B B X H H  B H a q a J I b H b l f i  I l e P M O A  

p a 3 p a 6 0 T K U  ( r a l c ~ ~ )  ; 6 e 3 ~ o n ~ a x  ~ e @ ~ e o ~ n a q a  -no O ~ B O A H ~ H H R  
I l p O A y K U H U  ( B  % )  O T  6 a f l a ~ c O B b l X  3 a n a C O B .  ~ J ~ O T H O C T ~  C e T K N  CKBB- 

?no.& 

u - 
0 5 Qcn 0 10 20 ~ H O . E , ~ I  

Pnc. 61. 3 a s n c ~ r o c r b  K O H ~ ~ H U ~ ~  ~ e @ r e u ~ n a s n  (k.,.,) or @aKTapoe pa3pa6orK~ 

r n E  



)KWH onpenennnacb, ucxona us @ a ~ ~ u s e c ~ o r o  KonusecTsa onnospe- 
Menno pa60~amurnx CKsaxuu B nepnon anu~osofiw n o 6 ~ s u .  n n n  aua- 
~1x38  ~cnonb30~anucb  nanuble no 3 a n e x a ~  A3ep6aAnxaua u TypKMe- 
unu, p a 3 p a 6 a ~ ~ ~ a e ~ ~ ~  B c x o n e ~ x  I1761 ycnoBnsx. K ~ K  sunno u3 
puc. 61, oTMesaeTcn nanusue nocTaTosuo ~ e c u o f i  csn3w Mexny yKa- 
~ ~ H H U M B  napaMeTpaMu u Koueqnofi n e @ ~ e o ~ n a s e R .  Haw6onee qerKaa 
~ ~ B U C H M O C T ~  rIpocnexwBaeTcn Mexny u e @ ~ e o ~ n a r e R  w cpeneerono- 
BUM TeMnOM o ~ 6 0 p a  H ~ @ T U  B ~a9aJ lb~bl f i  IIepUOn p a 3 p a 6 0 ~ ~ u ;  C YBe- 
nasesueM cpenneronosoro o ~ 6 o p a  u e @ ~ u  OT 2.1 no 9.3% Konesnan 
x e @ ~ e o ~ n a s a  ~ o 3 p a c ~ a e ~  TaKxe OT 32,O no 73.0%. Ha KonesHyro 
n e @ ~ e o r n a r y  cyurecTeeuuo snunlor TaKxe 6e3~onuan ~ e @ ~ e o T n a s a  H 
nllOTHOCTb CeTKU C K B B X H H  B Ha'IaJIbHblif nepUOn pa3pa60~~11 .  C PO- 
CTOM Bennquubl u e @ ~ e o ~ n a s u  3a 6 e 3 ~ 0 ~ ~ b l k  nepuon OT 2,O no 41,0°/~ 
xonesuan ~ e @ ~ e o ~ n a r a  yBenuqueaeTcn OT 43,O no 73,0%. 

M C C ~ ~ ~ O B ~ H N ~  B ~ A I I H U R  n o ~ a 3 a ~ e n e R  pa3pa60TKu Ha Konestiylo 
~e@TeoTnaqy XBUJIOCb KaK 6b1 KOHTPOneM pe3YJlbTaTOB, nOJlyqeHHbIX 
npu u 3 y ~ e ~ u ~  BnnaHnn Ha uee r e o d ~ o r o - @ n 3 n s e c ~ u ~  @BKTOPOB, no- 
cKonbKy n o ~ a 3 a ~ e n u  pa3pa60TKu caMn npenonpenennmcn reoaorc. 
@u3uqec~ofi x a p a ~ ~ e p n c ~ u ~ o f i  3anexu H B nepeylo oqepenb eceMu 
snnaMu HeonHoponHocTu nnacTa. 

B ~ u n y  ToPo, s T 0  MHTepBaJ M3MeHeHUs IlJlOTHOCTH CeTKH C K B B X I I H  

HenOCTaTOqHO 6onburou ( B C ~  3aneXU pa3pa6aTUBafl~~b npU YnnOT- 
H ~ H H O R  c ~ T K ~ ) ,  Bnunuue 3 ~ 0 r o  napaMeTpa Ha Kouesuylo u e @ ~ e o ~ n a s y .  
XaK BHnHO U 3  PAC. 61, BblPaXeHO HenOCTaTOqHO YeTKO. 

T ~ K N M  0 6 p a 3 o ~ ,  113 reOJlOrU9eCKHX @~KTOPOB Ha KOHeqHYlo ~ e @ -  
TeOTPallY BJIIiIIloT IlPOHUUaeMOCTb IlOpOJI-KOnneKTOpOB, Pix IIeCqaHll- 
CTOCTb, rJlHHNCTOCTb, K ~ P ~ O H ~ T H O C T ~ ,  BR3KOCTb H ~ @ T N ,  PaCqJ7eHeH- 
HOCTb ( O C O ~ ~ H H O  HenOCTOIIHCTBO 3TorO n a p a ~ e ~ p a ) .  M3 TeXHOJlOrU9e- 
C K W X  napaMeTpos npu cMeuraHuoM pexuMe p a 3 p a 6 0 ~ ~ u  uau6onee 
U H @ O P M ~ T N B H ~ ~ M W  OKa3anUCb TeMn o ~ 6 o p a  H ~ @ T N ,  6e3~onuan ~ e @ T e -  
OTAaqa U IlJlOTHOCTb CeTKH CKBaXUH. 

C o c ~ a s n e ~ w e  0606meu~oro ypaBueuun, BKnlosalomero Bce @ a ~ -  
TOPU, BnWUHlie KOTOPUX Ha KOHeqHYIO H ~ @ T ~ o T J ~ ~ ~ Y  IIPeIIBaPUTeJIbHO 
&no u3yseHO C I l O M O U b l o  IIaPHblX ~ ~ B U C U M O C T ~ ~ ~ ,  Bbl3UBaeT 3HaqU- 
TenbHble TpynUOCTU. Bo-nep~blx, YpaBHeHHe 6bm0 6b1 04eHb TPOM03n- 
HUM A, 80-BTOPblX, KBK YXe YKa3bIBanOCb, IIPNPOnHble @ ~ K T O ~ H  ripen- 
anpenennlor @ ~ K T O P H  p a 3 p a 6 o ~ ~ u ,  BcnencTBue Ilero 3@@eKT OT on- 
HHX 113 H N X  MoxeT 6 ~ ~ b  npnnucaH ~ P Y T H M .  ~ O ~ T O M Y  Buasane no Ma- 
TepnanaM B M ~ O P K U ,  coc~onuef i  w 3  102 3anexeA, c I I O M O U ~ D  MHO- 

T O @ ~ K T O ~ H O ~ O  Koppennuuouuoro PI perpeccuouxoro a w a n m o ~  nccne- 
nosanocb BnwxHue Ha K O H ~ ~ H Y H )  u e @ ~ e o ~ n a s y  reonoro-@u3usec~ux 
~ ~ K T O ~ O B :  npOHWUaeMOCTU (k,), IIOpUCTOCTH ( m ) ,  BII3KOCTN IInaCTO- 
BOG H ~ ~ T W  (p)  u KonwsecTBa UeMeuTupylourero BeqecTBa (Mu) r1371. 

M3 K O ~ ~ € ! ! R ~ U O H H O ~ ~  MaTpHUH ( T ~ ~ J I .  29) BUnHO, q T 0  He@TeoTZa- 
Ta ~a1160nee TeCHO CBI13aHa C IlPOHUUaeMOCTblo ( C O O T B ~ T C T B ~ I O U U ~ ~  
K O ~ @ @ U ~ I I ~ H T  KOppennqHll rqc M,=0,84), 3aTeM C KOnWfeCTBOM Ue- 
MeHTMpyloLUerO BeUecTBa (rvx Mu=-0,77), C BA3KOCTbIO H ~ @ T U  

(rqs p=-0,37), c nopucrocTblo ~ o s @ @ n u u e w ~  ~ o p p e n n u u ~ l  uecyure. 
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ToGxuys 59 
KOPPUIRUMOHHA~ MATPHUA nna uccnenosAsun snuntiua r ~ o n o r o - ~ u 3 w q ~ c ~ ~ x  
OAKTOPOB HA KOHEqHYlO HEmTEOTnAqY 

llapaMerp 

C T B ~ H H M ~  (rnK m=-0,071). MHoro~epnoe j l u ~ e f i ~ o e  ypasueuue pe- 
rpeccun, OnuctaBalouee ~ ~ B U C W M O C T ~  K O H ~ ~ H O ~ ~  ~ e @ ~ e o ~ n a r u  OT reono- 
to-@u3usec~ux @aK~opoe, uMeeT Bun 

qx = 36.0 -Mq + 24,77 lgk,,- 12,161gp. (IX.4) 
K O ~ @ @ U U U ~ H T  M H o X ~ C T B ~ H H O ~ ~  KOppenEUUPi fin54 3TOTO YpaBHeHUIl 

paBeH 0,90, 9TO CBHfieTenbCTBYeT 06 U H @ O P M ~ T U B H O C T W  Bb16paH~b1~ 
@ ~ K T O ~ O B .  Bce K O S @ @ U U U ~ H T ~ ~  YPaBHeHRII PerpeCCUU 3HaqWMbI (no 
t - ~ p u ~ e p n l o  C ~ a m n e u ~ a ) ;  norpeurHocTb ypasueuun 7,2%. O ~ c y ~ c r s u e  
R Monenu napaMeTpa <<nopncTocTb> O ~ W I C H R ~ T C R ,  KaK y x e  rosopw- 
nocb, ~ a n o f i  a ~ n a u ~ y n o f i  K O J I € ! ~ ~ H U ~ ~  3uasewufi 3 ~ 0 r o  napaMeTpa no 
CpaBHeHUlo c B O ~ M O X H O ~ ~  B ~ J I W ~ A H O U  0 ~ 8 6 0 ~  OnDeneneHurr. 

3 a s u c a ~ o c ~ b  ~ o ~ e r n o f i  n e @ ~ e o ~ n a s u  n p o n y ~ T n s ~ o r o  nnacTa o r  
e ro  HeonHoponuocTu uccnenosanacb Ha nauuwx, o ~ ~ o c n q u x c n  K 3a- 
.FeXitaM, KOTOPbIe XapaKTePU3YloTCR BblCOKUMU 3Ha'4eH~flMII IIPOHH- 
IraeMOCTH, H R ~ K O ~ ~  B113KOCTbIO H ~ @ T N  H pe3KO OTJIU9aloTCII QYI' OT 
Apyra IIJOTHOCTblo CeTKU C K B B X H H  H IleC9aHUCTOCTblo. Kamnan 3a- 
.leXb OIIUCbIBaJIaCb CnenyloUUMU napaMeTpaMH: 1) K O ~ @ @ U U U ~ H T O M  
uouesuofi u e a ~ e o ~ n a s u  q,, 2) S ~ T p o n ~ e f i  no pacqneHeuHocTw H I K p l .  
3) BeJlMWlHOlo 116, 0 6 p a T ~ o i  nJlOTHOCTU CeTKU CKBaXUH (~ocJ I~~HRSI  
Bblpaxeua B KonnsecTBe CKBaxIin, n p n x o n a ~ ~ x c n  Ha 1 r a ) ,  4) nec- 
~ ~ H U C T O C T ~ ~  n .  O~a3anoc6,  s ~ o  ~ e @ ~ e o r n a r a  uau6onee cunbuo 
CBR3aHa C ~ H T ~ O ~ P I ~ ~  li cna6ee C IlJIOTHOCTblo CeTKA CKBaXuH N nec- 
~ ~ H U C T O C T ~ K I  nnacra. no.nyqe~o MHoroMepHoe nuuei l~oe  ypasneuue 
perpeccuu 

XapaKTepU3yloUeeCR K O ~ @ @ A U N ~ H T O M  M H O X ~ C T B ~ H H O ~ ~  KOppeJIIUHU. 
PaBHblM 0.82. Bce K O ~ @ @ W U K ~ H T ~ I  B YpaBHeHHIi (IX.5) CyWeCTBeHHH 
npw nocToeepHocTn 0.95. 

Monenb. 3 a n a e a e ~ a n  ypasneHueM (IX.5), BnonHe 0Tserae.r @u- 
311qecuofi c y u n o c ~ ~ ~  npouecca n e @ ~ e u 3 s n e r e ~ u n :  ~ o ~ e i u a n  u e @ ~ e o r -  
naqa yeenuqrrsaeTcn npu so3pac~auuu necqauucTocru nnacTa, ynnor- 
HeHWil CeTK1I C K B B X H H  U np1l YMeHbIUeHUH HeOnHOpOnHOCTU. Monenb 
CnpaBe~~IllBa npU 3HaqeHIIR.Y H I K D l .  MeHRlOWAXCn OT 0.88 no 2,12 ~ U T ,  



npn n e c q a H w c r o c T u  OT 30 no 8 5 O h  u B a p n a u u a x  n n o T H o c T n  c e T K l r  

C K B B X A H  B npeaenax O T  4 no 20 C K B / ~ ~ .  Y q T e H U b l e  MOAeJlbK, @ B K T O P ~ I  
n p e n o n p e n e n n m T  ~ e @ ~ e o ~ n a s y  H a  67%. C p a ~ ~ e ~ u e  p a c q e m b l x  nan- 
H b l X  C @ ~ K T I I ' I ~ C K U M U  ( P M C .  62,a) n O K a 3 a f l 0 ,  VTO C p e n H R f f  orun6~a 
p a c s e ~ ~ o f i  B e n l l w i u b r  ~ e @ ~ e o ~ n a s u  p a m a  12,6%. 

n o c ~ o n b ~ y  npw y B e n u r e H w u  T o n u l w H b r  o 6 a e ~ ~ a  p a 3 p a 6 0 T K u  T a K a x  
n p U q ~ H 0 f i  ~ ~ ~ Y C ~ ~ U I H O C T H  I l p e A n p H H R T b l X  U O n b l T O K  n B J n e T C R  B 3 a -  

X a p a K T e p H C T H K a  er0 H e O A H O p O n H O C T U ,  K a K  3 H T p O U n f l  no pacme- 
H e H H O C T H ,  0 6 b l q ~ 0  B 0 3 p a C T a e T .  T O  B COOTBeTCTBUU C Y P a B H e H l l e M  
(IX.5) y K p y n H e e u e  0 6 ' h e ~ r o ~  p a 3 p a 6 0 ~ ~ 1 1  n o n x t l o  B e C T N  K c H W X ~ H W H )  -, B p e 3 y J l b T a T e  K O T O ~ O ~ ~  K O ~ @ @ H U I ~ ~ H T ~ I  HCKOMOrO Y p a B H e H H n  pe- 
~ o ~ e s ~ o i i  ~ e @ ~ e o ~ n a r u .  H a n p u ~ e p ,  n m  o 6 a e ~ ~ a  R K 3  M e c T o p o H c n e -  

r p e C C U I l  n p H X O A A T C %  B b l Y M C f l n T b  II).TeM P e U I e H U R  C U C T e M b l  Y P ~ B H ~ H U ~  
H U R  H e @ T R ~ b l e  K ~ M H M  ( T O . I ~ I I H B  0 6 % e K ~ a  h=36 M )  P a C q e T H O e  3 H a -  

C O q e H b  M a J l b I M ,  ~ J ~ H ~ K H M  K HYfllO O n p e n e J l l T e n e M ,  B T a K l l X  Y C J I O B H n X  
W H U e  qH=0,65. n p u  Y K p y n H e H U l l  o 6 b e ~ ~ a  A 0  T O J l u l W H b l  h=70  M 
(nK3+nKz) p a c s e T H o e  3 ~ a q e ~ ~ e  q, c H w i K a e T c r r  no 0,53, a npu o x B a -  

3 a A a ' I y  n O U C K O B  Y p a B H e H U R  P e I ' p e C C A H  M O X H O  P e U I U T b  M e T O n O M  pe- 

Te e n u H b l M  @ H J I ~ T P O M  ~ c e f i  CBUTbl  n K 3 + n K z + n K t  K O ~ @ @ W U U ~ H T  
r P e C C l l O H H O i W  a H a J l N 3 a  T a K  H a 3 b l B a e M b l X  T J l a B H b l X  K O M I l O H e H T ,  T .  e. 

K O H ~ ~ H O ~ ~  H ~ @ T ~ O T ~ ~ Y H  n O J l X e H  Y n a C T b  no 0,35. U a f i n e H ~ b l x  C I l O M O l u b l o  C I l e U U a J I b H O f i  I l p O U e A y p b l  ( p a c q e ~  C O ~ C T B ~ H -  
H b l X  3 H a 9 e H U i i  MBTPWUM) J l ~ U e f i H b l X  K O M ~ W H ~ U U ~ ~  N C X O n H b I X  napa- 
M e T p O B ,  K O T O p b I e  ( K O M ~ I I H ~ U H U )  H e  K O P P e J I H P O B a H b l  npyr C ~ ~ Y T O M :  
n p n ~ e ~ e ~ ~ e  y ~ a 3 a ~ ~ o r o  M e T o n a  npuseno K Y p a B u e H u l o  

B C e  K O ~ $ ~ @ U U M ~ H T ~ ~  KOTOPOTO 3 H a q U M M  M P a C Y e T H b l e  3 H a q e H I i F 1  6nu3- 
K U  K @ ~ K T ~ I ~ ~ C K H M  B n O B O n b H O  U I U P O K O ~ ~  o b n a c ~ u  ( q 6 = 1 5 + 4 O 0 h ,  
T r = l t 1 2 % ,  6,,.=3+15 ~ ~ / c K B ) .  

C uenblo n o n y s e H u n  y p a s H e H n n  nnn p a c s e T a  q,, r l M e m q e r o  e q e  
6onee U I H ~ O K I I G  n u a n a 3 0 ~  n p n M e H e H u n ,  o 6 a e ~  @ a ~ ~ a q e c ~ u x  n a H n b l x  

6bln p a c u r u p e H  3a c q e r  c ~ e n e ~ l r f i  K a l i  no 3 a n e m a ~  A 3 e p 6 a i i n ~ a ~ a ,  
T a K  H no 3 a J l e X a M  T Y P K M ~ H U ~ I .  O C H O B H ~ A  O C O ~ ~ H H O C T ~  C U C T e M b I  pa3- 
p a 6 0 T K U  B c e x   TUX 3anemefi COCTOUT B TOM,  TO non~blii  o x B a T  nno- 
uanw ~ a m n o f i  u 3  H M X  6 b 1 n  p e a n n 3 0 ~ a ~  yme ~ e p e 3  2-3 rona nocne 
l l a s a n a  3 ~ c n n y a ~ a u u u .  B q w c n o  n a p a M e T p o B ,  ~ n u n m q u x  H a  K o H e s -  

BKJl lO ' IeHa I l p O H M U a e M O C T b  k,. 1 1 0 . K y q e H a  K O p p e f l % U U O H H a R  M a T p H u a  

( ~ a 6 n .  30), a H a J l l l 3  K O T O P O ~  n O I l T B e p A H n  p a H e e  C A e J a H H b I e  B b l B O n b l  

o T e c U o k  c ~ n 3 1 1  ~ o ~ e q ~ o i i  ~ e @ ~ e o ~ n a q n  q, co c p e n H e r o n o s t m  0 ~ 6 0 -  
P O M  H ~ @ T I I  B UaqaJ lbHblf i  I l e p r l O L l  p a 3 p a 6 0 ~ ~ 1 1  T,(rVK, T" =0,85), C 

T b l e  K O ~ @ @ H U M ~ H T ~ I  K O P P e u l R U H 1 1  3 H a q U M b I  ( n p 0 ~ e p K a  no f - ~ p k l ~ e p k l l ~  
C ~ b l o n e l t T a  n J f %  n p W U R T 0 f i  n O C T O B e p H O C T H  0,95). 

n p H  W C n O J I b 3 O B a H U U  n a H H b l X  a n %  p a C ' 4 e T a  M H O ~ O M ~ P H O ~ ~  n U ~ e f i U 0 f I  

~ ~ B I I C M M O C T H  c n o M o q b m  n o m a r o B o r o  M e r o n a  nonyqetio o s e H b  npo- 
P H C .  62. C p a s ~ e ~ n e  sennrnnbl + a ~ ~ n s e c ~ O R  ( k w , . m )  n  p a c s e r ~ o i l  ( k . o .n )  ~ e + ~ e o r -  C T O e  Y p a B H e H u e :  

n a w  11, = 0,O51Tp + 0,278 
Pacver s u n o n ~ e ~  no a o p n y n a ~ :  a- lIX.5); 6 -  1 1 x 8 )  
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CI ,- N *3 mm N - . . . . ( K O ~ @ @ W I I W ~ H T  K O p p e n R U H H  COCTaBnneT 0,85; f - ~ p ~ ~ e p n f i  CTbl~neHTa % m.q ? . ?? ? n ooo- 0 0 0 0 0  1 9  4 4 "  7 I I l l  
paseH 9 ) ,  T. e. ucKnlosnnncb Bce napaMeTpu, KpoMe cpenHeronoeorc 
0 ~ 6 0 p a  H ~ ~ T H  B Hasanb~blfi IlepUOn pa3pa60TKu. ~ O ~ T O M Y  C I lPHMe-  
H e H U e M  TOR Xe UIarOB0h M O ~ U @ W K ~ L O M W  MeTOna HaUMeHbUIHx K B a n -  
paroB 6 m o  paccsuTaHo ypasneHne perpeccnu B sune  nonunoMa BTO- 
poro nopnnKa: 

q ,  = O,053Tr + 0,025 lg k,, - 0,0021 (q6 - 19,9) (T, - 5.59) -+ 

YpaB~eHne XapaKTepU3yeTCn K O ~ @ @ U U U ~ H T O M  M H O X ~ C T B ~ H H O ~ ~  
KOppeJIXUUU, COCTaBnnDUHM 0,93. ~ H ~ T ~ H U X  t - ~ p u ~ e p ~ n  C T b l ~ n e ~ T a  

nnn K O ~ @ @ U U W ~ H T O B  B npaB0R s a C T R  @0pMyJIH (IX.8) COOTBeTCTBeH- 
HO PaBHU 10; 2,5; 3,8; 2,1 ( B C ~  K O ~ @ @ U U U ~ H T ~ ~  3HaqUMbl n.iln npHHE-  
TOR nOCTOBepHOCTN 0,95) .  Y ~ ~ B H ~ H H ~  CnpaBennRBO npu q6=0+40qb, 
TP= 1 , 6 t  10%. t iw.=4t25 ~ ~ / c K B ,  k p n = 2 5 t  1000 MA. 

Pe3ynbTaTbl COnOCTaBneHHR 3HaseHHii K O ~ @ @ U U ~ ~ H T ~  K O H ~ ~ H O ~ ~  
~ e @ ~ e o ~ n a s u ,  paccsuraHHblx no @ o p ~ y n e  (IX.8) ,  c @ ~ K T N ~ ~ C K A M U  
3 ~ a s e ~ n n ~ n  npusenenbl B ~ a b n .  31 n Ha pnc. 62,6. P a c s e ~ ~ b ~ e  cc~ase- 
Hun nOBOJIbH0 6nu3Ku K @ ~ K T B ~ ~ C K A M :  OTHOCUTenbHaFl IlOrpeUIHOCTb 
B cpenHeM paena 11%. 

n0ny'JeHHble YpaBHeHUn PerpeCCUH MOrYT 6blTb WCIIOJlb30BaHbl nnx 
ERE-  $ 5 n p o r ~ o 3 ~ p o ~ a ~ u n  K O H ~ ~ H O ~ ~  n e @ ~ e o ~ n a s u  sanexefi ~a p a s n u s n ~ x  

.'jQlr o o d d o  o - cTanrlnx p a 3 s e n ~ n  t r  p a 3 p a b o ~ ~ w .  Ha cTanuw noncseTa 3anacos npo- 
TH03UPOBaHUe IIPOBOLIHTCff B OCHOBHOM no reOnOruseCKUM @ ~ K T o ~ ~ M ,  
T.e.  no YPaBHeHUnM (IX.4) U (IX.5). n0CJIe HeCKOJIbKUX neT pa3pa- 

BOTKU MOXHO nepexonuTb Ha n p o r ~ o 3 n p o s a ~ a e  no @ a x ~ o p a ~  pa3pa- 
~ O T K I I ,  T.. e. c IIOMOLU~IO y p a ~ n e ~ n f i  (IX.6) ,  (IX.7) n (IX.8),  yqn~hl-  
BaloUHX K a K  (PBKTOPE~ ~ ~ ~ ~ Z I ~ O T K H ,  TaK U ~ ~ o J I o ~ o - @ H ~ u ~ ~ c K H ~ ~  na- 
PaMeTp - IIpOHUUaeMOCTb. 

g 3. TA300TAAYA nnACTOB 

P a ~ b u r e  CsnTanocb.  TO ~ 3 - 3 a  ~ a n o R  s n 3 ~ o c r n  r a m ,  cnaboro ero 
~ 3 a u ~ o n e f i c ~ s n n  c BMemalomuMu noponaMw s 3 ~ a s n ~ e n b ~ o r o  sanaca 
ynpyroii 3ueprna B ~ ~ ~ O H O C H O M  nnacTe ra3 nonxeH U ~ B ~ ~ K ~ T ~ C R  
IlpaKTUseCKU nonHOCTbIO, U K O ~ @ @ W U A ~ H T  K O H ~ ~ H O ~  ra3OOTnasU H p X  
noncqeTe 3 a n a c o ~  C B O ~ O ~ H O ~ O  1-838 npnHuMancn P ~ B H ~ I M  ennnuue. 

O ~ H ~ K O  IlpaKTUKa pa3paboT~w ra3OBblX H ra30KOHneHCaTHblX M e -  
C T O ~ O X ~ ~ H H ~ ~  B ~aUIefi CTpaHe U 3a p y b e ~ 0 ~  CBHneTeJbCTByeT 0 
TOM, 9TO K O ~ @ @ U U M ~ H T H  K O H ~ Y H O ~ ~  ra300Tila9U BaPbHPYloT B UIHpO- 
K N X  npenenax n, H ~ ~ ~ B H C H M O  OT pexnMa pa3pa601~n, n a x e  B caMMx 
6JIaronpun~~blx  reonorusecKux ycnosunx. HwKorna He nocrnram enu- 
HUUU. n o  MaTepwanaM K O M N T ~ T ~  no ra3y Eeponefic~oii 3KOHOMHqe- 
CKOR KOMUCCUW K O ~ @ @ U U K ~ H T ~  ra3oo~nasu, u c n o n b 3 y e ~ ~ e  B pa3nus- 
H ~ I X  CTpaHax npu ouenKe n 3 s n e ~ a e ~ b l x  3anacos rasa, onpenennwrcn 
c yseToM KoMnneKca xapaKTepucTHK nnac~a-pe3epsyapa u ~exanwa-  
Ma u3snesennn n3 Hero ra3a H n3MeHIIloTCII B UIHPOKOM nnana3o~e.  
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VE3YJlbTATbl COIIOCTABJEHMR SHAYEHMU K03'l'U'UUMEHTA 
KOHEYHOU HEoTEoTnAqH soo~nasu  n o c ~ u r a e ~  0.85 or reonorusec~ux ~ a n a c o ~ .  

r o p ~ o e  6mpo CLUA csuraer, sro K O ~ @ @ U U U ~ H T E J  us~neseuun ra- 
3a sa~uclrr B nepByw oqepenb OT CBOACTB nnacra-pesepeyapa, Ann 
U3BeCTKOBUCTOl'O DeCqaHUKa U n U  CJlaHKeB npUHUMaIOTCR 3HaseHUX OT 
0,75 no 0.80. B cnysae osem O A H O ~ O ~ H H X  nnacmB 6onbmoA Ton- 

PCTHOH n n ~ ~ l a ~ b  w ~ a n e i ~ b  U ~ H H H  K O ~ @ @ U U U ~ H T  rasoornasu YBenusuBaeTcn. Ony6nn~o~auub le  

naHuble o ~os@@uuueu~ax  rasomnasu no 37 ~ ~ S O B H M  s a n e x a ~  Te- 
xaca no~asbleamr, s ~ o  sanexu s ~ c n n y a ~ u p o ~ a n u c b  B Teseuue nnn- 
TeJlbHOrO B p e M e U U ,  U TeKyuIUe K O ~ @ @ W U W ~ H T ~ ~  ra300TjlaqN n0 H H M  
n p a K T U Y e C K U  PaBHbl KOUeqHblM. P83pa60TKa 3 a n e ~ e f l  OCylUeCTBnff- 

Aaepbaknmae 6nbn-336a~. sepx~nn racrb nnac~a XV 0 ,50  0 ,63  -0,13 -26.0 
6nbn-3ibar, cpen~nn WCTb nnac~a xv 0 . 4 3  0.41 +0,02 4 , s  JaCb npu r a 3 0 ~ 0 ~  p e x u ~ e .  IIo ~ T U M  ~ a ~ e p u a n a ~  K O H ~ ~ H ~ R  ra300~- 
6nhn.336a~. n n x ~ n n  sacrb nnacra xv 0 .32  0 , 3 9  -0.07 2 1 . 8  nasa npn r a 3 0 ~ 0 ~  p e x u ~ e  K o J I ~ ~ ~ ~ T c R  B npenenax 65,2-98,6%, 
6yxra Mnwsa, sepx~nn qacrb csnrta XV 0.66 0 .69 -0,03 4 . 5  c0CTaBJiffR B c p e n ~ e ~  82.9%. 3anexu o ~ n u s a m ~ c n  ~enuseuoii ua- 
6yxra Mnbnsa, cpenenn sacrb csnrbl X V  0.68 0.73 -0.05 -7.3 Yanbublx s a n a c o ~  rasa (OT 54 Mnpn. ~3 no 4 r p n ~ .  M ~ ) .  0 6 p a 6 o ~ ~ a  
6yxm Mnbnsa, nnm~nn racrb CBUTU XV 0 , 4 0  0 .37  +0,03 7 . 5  
C y p a x a ~ ~ ,  sepx~nn sacrb nK 0 .60  0 .64 -0.04 -6,6 nauublx c yseroM 3 ~ 0 r o  @ a ~ r o p a  nana cnenymque pe3ynbrar~:  

C y p a z a ~ ~ .  e n x ~ n n  sacTb nK 0.44 0 .38 +O,OG 13.6 1 )  nnn rpynnw us C ~ M U  sanexeii c s a n a c a ~ u  rasa no 300 ~ n p n .  M S  

6ubn-336a~, B O C T O ~ H O ~  none, 0.67 0 .69 -0.02 3 .0  ra3oo~nasa U ~ M ~ H X ~ T C R  B npenenax 65,2-91,2qb, cocrasnnn B cpen- I 
R~iIManbc~an nonltea, nu 0.43 0 .46 -0,03 7,O H e M  78,5%; 2) no 17 sanewa~ c s a n a c a ~ u  ra3a 300-1000 Mnpn. M S  

T y p e ~ n n  K y ~ - a a r ,  s a n a n ~ ~ i i  YWCTOK, nnacr 6 0 ,69 0 ,67  0.02 2 . 8  rasoo~nasa sapbupye~  B npenenax 68.7-98,6% u B c p e n u e ~  p a ~ u a  
TO me nnac~B 0.56 0 , 5 8 - 0 , 0 2  -3 ,6  85%; 3) rpynna u3 BOCLMU sanexeii c s a n a c a ~ ~  rasa 1-2 Tpnu. M S  

n n a c ~ r  0 , 6 4  0 , 7 3 - 0 , 0 9  14.1 x a p a ~ r e p ~ s y e ~ c n  rasoo~naseii OT 68,l no 92,0ah npn c p e n ~ e ~  s~ase-  
2 nnac~ n+E 0.71 0.72 -0.01 -14.1 

nnacr If( 0.63 0 .68 -0,05 -7.9 
H U H  81,4%; 4) nXTb sanexeii, no K O T O P H M  sanacw ra3a CocraBnuwT 

8 
n n a c ~ 1  0.59 0 , 6 6 - 0 . 0 7 - 1 1 . 9  2-4 T P J I H .  M ~ ,  u ~ e m r  c p e n ~ m m  rasoo~nasy 85% (npenenw us~eue .  
n n a c ~  I1 0 .36  0 , 5 0  -0,14 38 ,8  nun 75,5-95.0%). 

K ~ M - n a r ,  B O C T O ' I H M ~  ysaCTOK, nnaCT A 0,41 0 .60 -0.19 -46.3 C ~ e n y e T  OTMeTUTb, 'IT0 l l P U  pa3pa60TKe M ~ c T o P O X ~ ~ H U ~  H a  pe- 
To me nnacr I 0 . 6 6  0.70 -0,04 6 , l  XUMe UCTOUleHUR H a  KOHeWiYIO ra3OOTnasy MOXeT OKa3blBaTb BAU- 

x nnacr 11 O,F3 0 ,69  -0,Ol - 1 3  
~Knnnu, nnacr X 0 .47  0,58 -0.11 -23.4 

R H U e  Benusuua O C T ~ T O ~ H O ~ O  (~ouesuoro)  nameHun B sanexu, raK 
K a K  B PBne cnysaeB  TO naeneHHe onpenenneTcn He TexuusecKuMu 
BOSMOXHOCTIIMU ( W C X O B I I  U3 YCTbeBOrO JlaBneHUrt ,  B KOHUe paspa60~-  
KU P a B H O r O  ~ T M O C @ ~ ~ H O M ~ ) ,  a 3KOHOMUseCKUMU @ ~ K T O ~ ~ M U .  O n b l ~  

B B e ~ s p w n  H 3aBHCUMOCTH OT K O J l J I e K T O p C K U X  C B O ~ ~ C T B  IlJlaCTa PI pe- p a 3 p a 6 o ~ ~ u  r a s o s ~ x  ~ e c ~ o p o m n e ~ u i i  CLLIA n o ~ a s ~ ~ a e ~ ,  sro KO- 

XUMa pa3pa60TKU 3anexeh K O ~ @ @ A U M ~ H T ~ I  Sa300TAaKIU nPMHUMaloT 
Hewoe nnacToBoe nasneHue, KOTOpOe npuHuMaeTcn nnn oUeHKu u3- 

3~aseHUR OT 0,80 no 0,95, npuqeM 6onee BLICoKlze K O ~ @ @ N U P I ~ H T ~ ~  CO- 
BneKaeMblx. sanacoe rasa, sapbupyer B npenenax 3,4+34 K ~ C / C M ~  B 

OTBeTCTBYloT Sa30BOMY PeXUMY. B M T ~ ~ A N  I < O ~ @ @ H U U ~ H T ~ I  U3BJe- 
3aBUCUMOCTU OT ray6n~bl  3aJeXU U 3KOHOMUqeCKUX ~ C ~ O B U & .  B Ben- 

YeHHn ra3a Pl3MeHflloTCn OT 0,80 Ll0 085 LlJR M ~ C T O ~ O X E ~ H M ~ ~ ,  Pa3Pa- 
rpuu npu oueuKe n s s n e ~ a e ~ . b l x  sanacos rasa doHesHoe nasneHue B 

6aTblBaeMblx Ha peXuMe UCTOIUeHUR,  U OT 0,7 no 0,8-H YCnOBHRX 
IlnaCTe U p U H U M a e T C n  PaBHblM 10 K ~ C / C M ~ .  OHO MOXeT U ~ M ~ H U T ~ C I I  B 

BonouanopHoro pemuMa. Bo BTOPOM cnysae H a  ra300~nasy O K ~ ~ L I -  
r la~ncu~ocru OT napaMeTpoB uoposoro npocrpaHcrsa sanexeR u yc- 

UaloT BJlURHEie Tun nOpOn  ( U ~ C O K  U n U  U ~ B ~ C T H R K ) ,  CTeneHb OCTBTOT- 
JIoBuI? TpaHCnOpTUpOBKU Ta3a K Mecry norpe6neuun. 

HOSO ra30HaCblUeHWR 38 @POHTOM BblTeCHeHUR H T e M n  U3BJleYeHUII. 
OnblT 3KClmYaTallUU OTeqeCTBeHHMX M ~ C T O P O X A ~ H U R  TaKXe DO- 

r e o n o r ~ s e c ~ a ~  cnyx6a B Hunepna~nax npuluna K ~ w ~ o n y ,  Y T O  
~ a s w e a e ~ ,  YTO B npouecce p a s p a 6 0 ~ ~ u  rasosux u r a s o ~ o n e u c a ~ u ~ x  

K O H e Y H a R  Sa3OOTnaYa B 3aBUCMMOCTM OT MeXallU3Ma U3B"'le9eHHR M O -  
M ~ c T o P o X ~ ~ H U ~  UeB03MOXHO ,lIOCTUYb IIOJIHOTO U3BJIeWHUR ra38 A; 

x e T  U ~ M ~ H R T ~ C I I  B npenenax OT 50 no 85%. B @PT xos@@urluee~y r a s o ~ a c h l u l e ~ ~ b l x  nnacToB [66, 127, 2641. B ~au6onee ~ J I ~ ~ O I I ~ U ~ T H H X  

rasoo~nasu,  u c n o n b 3 y e ~ ~ 1 e  Ann noncseTa 3anaco~  c ~ o 6 o n ~ o r o  rasa,  
YCnOBUnX (rasosblii PeXUM, XOpOUlUe  KOnJIeKTOpCKUe C B O ~ ~ C T B ~  nopon 

BapLUpyloT OT 0,70 no 0,85 B 3aBACUMOCTU OT X a p a K T e P A C T U K U  M e -  
H n ~ . )  ra3OOTnasa MOXeT COCTaBnflTb 9 0 ~ 9 7 %  1661. B. p a 6 o ~ e  12641.. 

CTOpOXileHUn (~HToJo~PIR,  T O s K a  KpATHqeCKOrO COCTOIIHUn Sa38, 3a: OTMeYaeTcn,   TO rasoornasa npu r a s o ~ o ~  pexuhae cyurenseHxo 3a- 

K O H T Y p H a R  BOnOHOCHaR 06~acTb  U T .  A,)  u cuCTeMbl p a 3 p a 6 0 ~ ~ u ,  Bbl- 
BHCUT OT npoHuuaeMocTu nnac'l'a, uasanbnoro u ocTarosuoro nna- 

6 p a ~ u o h  U3 coo6paxe~ui i  peUTa6enb~O~Tli 3KCIlnyaTaUUH. 
CTOBEJX nasne~ur? n KoHesHoro ne6ura cKeaxuH, npuseM nomenune 

- 
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nna c p a ~ ~ o p a  onpenenrmcrr T ~ X H U K O - 3 ~ o n o ~ n s e c ~ ~ m  coo6paxe- 

n o  AaHiiblM p a s p a 6 o ~ ~ u  pxna r a s o ~ o ~ n e u c a ~ ~ b l x  ~ e c ~ o p o x n e ~ w i r  
K ~ ~ C H O A ~ ~ C K O ~ O  xpan B ycnoBtlax ynpyroBonoHanopeoro pexuMa 
bxsnaeMtae BeJlKWHbl K O H ~ ~ H O A  ra300TnaqU, YVWTbIBaB pe3yAbTaTta. 
nonyseHHue B 0 6 s o n u e ~ ~ b l x  sosax nnacTa, MOrYT 6b1~b nopnnlta 60- 
80% [2641. Eonee BhlcoKne s~aseunrr rasoo~nasn (75-90%) npn 
ynpyrosononanopHoM pexume nonyseHbl no s a n e x a ~  Bonrorpanc~ok 
06nacrn 12051. 

ki~~epecublfi  @ a ~ ~ n q e c ~ n #  MaTepuan o BenuswHax KoHesnofi ra- 
300TnasH IlOnyqeH no ra30BblM U ra30KOHAeHCaTHblM 3aneXaM (Me- 
c ~ o p o x n e ~ n n ~ )  A3ep6aBnxa~a ( ~ a 6 n .  32). Ha pnc. 63 npweenentr 
KpsBble ncnonb30aa~U~ ~ ~ J I ~ H C O B ~ ~ X  3 a n a c o ~  no BceM paccMaTpnBa- 
eMblM O ~ X ~ K T ~ M .  K ~ K  BUnUM, BCe KPNBble BHUIJIU Ha aCNMnTOTY. T. e. 
3anexu npaKTnsecKu sblpa60~a~bl .  P a s p a 6 o ~ ~ a  sanexefi ocymecr- 
BJIRJIaCb B YCJIOBHflX eCTeCTBeHHOr0 ~POIlBJIeHUE ra30BOr0, CMelUaHHOrO 
H ynpyroaonoHanopHoro pexnMoe. n o  xapaKTepy KPHBHX UCnOnb30- 
saunn sanacos (CM. pnc. 63) u BenwsnHaM ~ o s e s ~ o f i  ra300~naqn 38- 
nexu  MOXHO pa3nenu~b Ha Tpn rpynnu. Ann sanexefi nep~ofi  rpyn- 
nb1, XapaKTepH3yDIUUXCr1 ra30BbIM PeXUMOM, BeJIUqHHbl K O H ~ ~ H O C ?  
rasoornasn ~ o n e 6 n m ~ c ~  6 npenenax 85-95%. B ~ o p a ~  rpynna sane- 
xefi, p a 3 p a 6 o ~ ~ a  K O T O ~ H X  ocymecTsnnnacb npu ynpyrOBOAOHan0pHOM 
p e x n ~ e ,  n p e n c ~ a e n e ~ a  s ~ a s e ~ r r r r ~ u  ~ o u e s ~ o f i  ra3oo~nasn B nuana- Pnc. 63. Kpnsble ucnonbsoaannx 6anancosblx sanacos rasa s o  s p e ~ e ~ n  
soue 65-80%. n o  ~ p e ~ b e f i  rpynne sanexefi co C M ~ ~ U ~ H H M M  pexn- I - 3mpa. KC; 2 - Kanrac. I POPHSOHT; 3 - KBPBABP, VII  POPHIOHT: 4 - ~apa~1.v.  V I I I  I O ~ Y -  

MOM BeJlWqUHbl K O H ~ ~ H O $  Pa30~e@Teo~naWi COCTaBHJIK 60-75%. K ~ K  30x1: "an, nK 5 - cssra; I(apana~. 9 - Eaara CBHTB; I O m ~ s a .  6 - J l 0 ~ 6 8 ~ 8 ~ .  HKn cswra, nK I0 CBHTB; - B ~ H K ~  7 - 3 m p ~ .  I O z ~ a n ,  IIK VI E B I I T ~ :  TOPHIOHT 8 - ~ ~ H K B  Dx- 

B H ~ H O  u3 npencTaBneHHoro MaTepnana, ~ a u 6 o n e e  W T K O  no sennnw- 
HaM Ta300TnaqU BblfieJIEIOTCR 3aJleXU C Ta30BbIM PeXAMOM. K o ~ @ @ u -  T ~ K M M  06pa30~ ,  UCXOLLII N 3  OnbITa pa3pa60T~H OTeseCTBeHHblX H 

queHTbl rasoornasu, nocTurHyTUe B ycnoBunx ynpyrosonouanopnoro 3apy6exuux raso~blx ( r a s o ~ o ~ n e ~ c a ~ ~ u x )  ~ e c ~ o p o x n e ~ u f i ,  MOXHO 
N CMelUaHHOrO PeXHMOB, pa3rPaHH9NBaDTCII MeHee 'IeTKO, XOTE N B c n e n a ~ b  ~ n o f i ~ e  onpenene~~blfi  BHBOA 0 TOM,  TO K O ~ @ @ U U H ~ H T  KO- 

 TOM cnysae MOXHO ~ a 6 n r o n a ~ b .  n ~ o  nnrr r p y n n ~  sanexeii c ynpyro- ~ e q ~ o i i  ra30o~nanu Bcerna Meubme ennsnl&l. OCHOBH~IM (P~KTOPOM, 
BOnOHanOpHblM peXUMOM XapaKTepHbl 6onee BblCOKUe K O ~ @ @ H U U ~ H T H  
ra3oo~naqu. 

K-WHEHTbl TA300TnAqM. AOCTUTHYTbIE 
HA MECTOPOXXEHURX A3EPBAAnXAHA 

, Mecmpam~eaae 

MOCTU nnacTa, HasanbHoro u ocTaTosHoro nnacTosux naenesufi; npn 
BOnOHanOPHOM U CMelUaHHOM PeXUMaX ra3OOTnasa CHR3aHa c Konn- 
qecTBoM 3 a u e ~ n e u ~ o r o  rasa, KoTopoe, B CBOD osepenb, B OCHOBHOM 
onpenenrrercrr reonornsec~ofi ~ e b n ~ o p o n ~ o c ~ b ~  nnacTa, pacnonoxe- 
HUeM CKBaXHH Ha CTpyKType u TeMnOM U3BJIeqeHHfl ra3a. 



nJIACTOBOE AABJEHklE, TEMIIEPATYPA 
I: M QEI3MqECKME CBOECTBA HEQTM M TA3A 

5 I .  BJIMRHME nJIACTOBOr0 AABJIEHMSI M TEMIIEPATYPbl 
HA OUEHKY 3AnACOB HEQTU H TA3A 

A a s n e ~ n e  B Henpax H ~ @ T R H U X  n r a 3 0 ~ ~ x  ~ec~opomnennf i  06ycnosne- 
HO nsyMIi ( P a ~ ~ o p a ~ n :  ~ a r p y 3 ~ 0 f i  Buuenemawnx Tonu ( r e o c ~ a ~ n q e -  
CKoe naenenue) w @ n m u n a ~ n ,  nacmqamqnMn n p o n y ~ ~ u ~ ~ u f i  nnacT 
( r n n p o c ~ a ~ n s e c ~ o e  n a ~ n e ~ n e ) .  n p n  anann3e nasneunR B nea~eraso-  
~ocnarx nnacTax nonbsym~cn WepMnnaMn aycnoenoe reocTaTnsecKoe 
nasnenne, n aycnoenoe rnnpocraTnsecKoe nasnenne,. Y c n o ~ ~ u e  reo- 

~. CTaTW4eCKOe U rUnPOCTaTHqeCKOe naBneHnfl 3aBWCBT OT rny6n~b1, 
AnB K O T O P O ~ ~  OHU PaCC9HTbIBaIOTCB. n 0 n  YCnOBHbIM TeOCTaTWqeCKWM 
nasneHneM nonnMaercn nasnenne, KoTopoe cyqecTBosano 661 na 
n a n ~ o R  rny6nne, ecnn 661 cpennnn nnoTnocTb sblmenemaqnx no- 
pon 6 ~ n a  pasna 2300 ~ r / ~ 3 .  Ycno~noe rnnpocTaTnsecKoe RaBnenne 
MblCJHTCfl  KaK naBneHHe c ~ o n 6 a  BOnbl, no csoeA BHCOTe paBHOr0 
m y 6 n ~ e  sanerannn nnacra, nnfl ~ o ~ o p o r o  y ~ a 3 a ~ n o e  nasnenne pac- 
CqWTbIBaeTCR. 

B IIpFipOne BCTpeqaDTCfl 3aJIeXn H ~ ~ T U  C HOPManbHblMA Fi aHO- 
ManbnMMn nnacToBuMn naeneHnflMn. HopManbHoe nnacToBoe naB- 
neHne c03nae~cn B HenpeptaBHoM n nnronorusecKn BuRepmaHnoM 
nnacTe. ~ o ~ o p b ~ i i  B ~ X O ~ A T  Ha LIHeBHYH) noBepxHocTb. Bona a ~ ~ o c a e p -  
H b l X  OCanKOB, BOnHkJX 6 a c c e B ~ o ~  U IIOTOKOB, nOCTY~aK)Uafl B nJIaCT 
c noeepxHocTn seMnn B paiione onHoro 113 BuxonoB nnacTa Ha nHes- 
~ y m  noBepxnocTb (B 3one ~ H T ~ H W I I ) ,  nponBnraeTcu no nnacTy B CTO- 
pony 6onee HU3KklX rHnCOMeTPUqeCKllX OTMeTOK, T. e. n0 HaIlPaBneHSih3 
K BblxonaM nnacTa B paH~He, cnyxaueM 3 0 ~ 0 k  pa3rpy3~n. B C B ~ W  
c conpoTnBnenneM nenxennm mnnKocTn, c o 3 n a s a e ~ u ~  BeqecTBoM 
nnacra, nanop Bonu no nanpaeneHnm OT  OHM nnTaHuB K 30He pa3- 
r p y 3 ~ n  nanaeT (pnc. 64, nnHnn A B ) .  Ecnu 661 nnacT 661n cosepuen- 
no OnnoponnhlM, a nnoTHocTb son61 B npouecce ee nepehneqennn 
BHYTPW nnacTa ne Meunnacb, TO ~a6nmnanocb 6b1 pasnoMepHoe c ~ n -  
xenne Hanopa n oTpamamman BennsnHy Hanopa TaK ua361sae~an 
nbe30hte~pusec~an noeepxnoc~b npencrasnnna 661 c06oR nnocKocTb, 
HaKnonennym B CTOPOHY ~ O H H  pa3rpy3~n. B npoqecce nBnmeHnx no 
nnamy Bona 060raqae~cfl  PacTBopnMblMn connMn n3 ~ ~ e q a m m e k  
cpenu, r ~ o  sener K YBennqennm ~ ~ ~ e p a n n 3 a u n n ,  a cnenoBaTenbno, 

H H ~  @OPMM nbe30~e~pnqec~oR n o ~ e ~ x n o c ~ n . ~  He Menee - ~ a x n b l ~  
@aKTOPOM, .BH3blBalOUHM YCnOXHeHHe nbe30MeT~n9€!~~0fi IIOBepXEIO- 
CTH, nBnBeTcfl T a m e  neonnoponnocTb nnacra, eblpaxamqaacfl B 
u3MeHeHHflX er0 ~ @ $ ~ K T U B H O ~ ~  TOJlUHHbl li IiPOHWUaeMOCTU. 

D a ~ ~ n q e c ~ o e  nonomenne n b e 3 o ~ e ~ p n s e c ~ o R  nosepxnocTn onpene- 
nneTcfl no TaK nasblsaeMoMy crarnsecKolny Y P O B H ~ ,  T. e. no TOMY 
yposam, no KoToporo non ~ 0 3 n e R c r s n e ~  nnacToBoro nasnennn n0A- 
HuMeTCB Bona B A ~ ~ C T B U T ~ J I ~ H O ~ ~  HnK ~ 0 0 6 p a ~ a e ~ 0 i i  CKBUUHe, 
B C K P H B ~ ~ ~  nnacT B nannoB TOqKe. E c m  C T ~ T H Y ~ C K ~ ~ ~ ~  YpOBeHb Ta- 
KOB,  TO ero nonoxenne  oxn no 06%nc~nrb HanopoM BOA, nomyna- 
mqnx K 3a6om CKBaxtinbl n3 ~ O H H  nnTaHnfl, nnacToBoe naanexae 
CsHTaeTCB HOpManbHblM. Ecnn Xe Y K ~ ~ ~ H H H ~  YpOBeHb pe3KO OTJIH- 
saercB OT TOTO, K ~ K O R  M O r  6bl BO3HUKHYTb B pe3ynbTaTe Hanopa 
nnacToBblx B O ~ ,  nocTynamqnx n3 ~ O H H  nnTannB, TO nnacT nMeeT 
a ~ o ~ a n d n o e  nnacroBoe nasnenwe. 

AuoManb~bIe nnacToBNe AaBnennn 3apernc~pnpo~anw npn no- 
rrcitax, p a 3 s e ~ ~ e  n pa3pa60TKe H ~ @ T X H H X  ~ e c ~ o p o x n e n n R  KaK B 
cKnanraTHx o6nac~flx, TaK n Ha nna+@opuax 118, 146, 2431. n o -  
cKonbKy pesb uneT o nasaabnux nnacToeblx nasnennxx, a ne o naB- 
nennnx, c @ o p ~ n p o ~ a ~ m n x c n  yme B npoqecce pa3pa60r~n sanemefi, 
q a q e  Bcero anoManbHue namenun oTMesamTcn Ha 6onbmnx my6n- 
HaX B paconax CO CJIOIKHEJM TeKTOHWqeCKUM CTpOeHHeM. A H O M ~ J ~ ~ H O -  
BucoKne naqanmble nnacToBble nasneum BcTperamrcs ropa3no sa-  
me, seM anoManbHo H H ~ K U ~ .  Bonpoc o xapaKTepe n npnpone ano- 
Manbnblx HasanbHblx naBnennH B nacToflqee speMn WHTeHCHBHO nc- 
cnenyeTcfl, HO noKa e q e  ne pemen. 

M3yqn~ 3aBWCUMOCTb HaYaAbHblX IIJaCTOBbIX AaBJIennfi OT my- 
6 ~ ~ 6 1  sanerannn ne@~era3o~ocnblx nnacToB na npnMepe saneweR. 
CBfl3aHHblX C KaMeHHOYI'OJlbHblMW OTJIOXeHUflMEl PYCCKOR ~ ~ ~ T @ o ~ M M ,  
6. A. TXOCTOB 12431 n o ~ a s a n ,   TO 0 6 ~ 9 ~ 0  nasnenne B sanexu Mano 
OTJInVaeTCfl OT ycnoBnoro runpocTaTnsecKoro. Ecnn c~opocrb  pocTa 
YCJIOBHO~O rnnpocTaTnqecKoro nasnennn no Mepe ysennsetiun my6n- 
H b l  paBHa 0.1 K~c/cM~.M, TO nnfl O ~ % ~ K T O B ,  W3YqeHHblX YnOMflHYTHM 
aBTOpOM, OHa MeHfleTCfl OT 0.087 A0 0,113 K T C / C M ~ .  M (PWC. 65). 3~8-  
qnTenbHo 6onee BblcoKne rpanaenrbl ~ 3 ~ e ~ e n n n  nnacToBoro naaneHnn 
(0,147 K ~ C / C M ~ .  M) ~ ~ @ U K C H ~ O B ~ H ~ ~  Ha M ~ ~ O ~ O ~ ~ C K W X  H ~ @ T I I H N X  3a- 
nexax YMACCP (pnc. 66). 3necb Hasanbnble nnacTosble naanennn 
Bblme YCnOBHblX rUnPOCTaTUqeCKliX U Ha OTHOCMTenbHO H ~ ~ O J ~ U I H X  
my6nnax ( n o p n n ~ a  2000 M) npu6nnxam~cfl K ycnoenblM reocTaTn- 
9eCKWM. 

Kasec~~ennbIk 3 a ~ e p  nnacTosoro -nasneHnn nMeeT osem 6onbmoe 
3uaqe~ne nna noncseTa sanacoB ~ e @ ~ n  n ra3a. Oco6en~o  neo6xonn- 
M U  3 a ~ e p ~  Haqanbnux n @op~npymmnxcu B npouecce pa3pa60~Kn 
( ~ e ~ y u t n x )  nnacTosblx nasnennii, ecnn nnu noncueTa 3anacos ncnonb- 
3YeTCfl MeTOn MaTepHaJlbHOrO 6 a n a ~ c a .  A o c r a r o s ~ o  TOVHble CBeneHSiIl 
0 nnaCTOBbiX naBJeHHIlX AaloT TofibKO 3aMePbl m y 6 n ~ n b l ~ n  MBHO- 
MeTpaMn. n p n  pacseTe cpennnx nnacToBblx ~ ~ B J ~ H H R  na TY nnn npy- 
rylo nary CnenyeT lllHPOK0 HCnOJIb30BaTb KaPTbl nso6ap. 
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H cpenneB my6n~oU ( H )  sanera~nn 
netprn B XaMeHHoyronbnblx oTnoxe- 
Hnnx Pycc~oA nnartpophcbl. n o  nan- 
H b l M  6 .  A. T X O E T O B ~  [243]. 

PHC. 66. ~ ~ B H C H M O C T ~  MeXny HaYanb- 
H U M  nnacToBblM nasnesne. (p,,,,. 
n rnybnnoh saneraHnn (H )  nnxneMe- 
nosblx ornoxennR M a n r o 6 e ~ - B o s ~ e -  
c e n c ~ o s  nnouann 
4 - *slrerrern<e reocrafavecnom qasxeRxs. 
6 - H3leHeHHe I I I P P O C T ~ l H Y ~ F K O r O  XaBneHHI. 
3mex": I - anrerKe, 2 - Gappeucnne. 3 - 
1 0 1 C P H B E I H 4  4 - B l m a H I U H C K H e .  5 - "HI- 
Hewenowe 

Hau6onee cyluecTseHHoe snnnHue Ha T O ~ H O C T ~  noncqeTa 3 a n a c o ~  
H ~ @ T H  U r83a MeTOlXaMU, CBfl3aHHblMH C UCIlOJIb30BaHHeM AaHHblX 0 
nJTaCTOBUX naBJleHUffX, OKa3blBaloT KaseCTBO K KOJIHTeCTBO 3aMepOB 
HaYanbuoro nnacTo8oro nasnennrr B oTnenbHblx cKsaxuHax u cnoco6 
ycpenneuun  TUX s a ~ e p o s  npu pacseTe cpennero naeneuwn nnn sa- 
n e x u  B U ~ T O M .  n p u  6ypennw ~ a u 6 o n e e  B a x H m  nBnrreTcn ~pe6oeanue 
CucTeMaTUsecKoro npoBeneHux s a ~ e p o s  TeKyqero nasnenun. RCHO, 
' IT0  HeT H H K ~ K O ~ ~  H ~ O ~ X O ~ U M O C T N  IlPOBOAHTb 3TU 3aMepbI Yepe3 Ta- 
KHe KOPOTKUe IlPOMeXyTKU BpeMeHH, B TeqeHUe KOTOPblX IInaCTOBOe 
nasneriue cHaxaeTca Meribme, veM Ha senaruey norpeurHocTu ero  
U ~ M ~ P ~ H A R .  n p a ~ ~ u q e c ~ u   TO o 3 ~ a s a e ~ ,  s ~ o  Ha ue6onbrn~x sanexax, 
m e  nnacToeoe n a m e m e  B npouecce pa3pa60~KH cHuxaeTcrr 661c~p0, 
npn noncseTe sanacoe cnenyeT onupaTbcn Ha p e ~ y n b ~ a ~ ~  exeKsap- 
TanbHMx unu n a x e  exeMecnsHux oueHoK cpeanero nnacTorroro naB- 
neuun. Ecnu sanexb uMeeT cpennue wnlr 60nbIUHe p a 3 ~ e p ~ ,  npn 
noncqeTe sanacoe MOXHO H C ~ O J I ~ ~ O B ~ T ~  p e 3 y n b r a ~ ~  3 a ~ e p 0 ~  name-  
HUA, BblnOflHReMblX Ha BCeX p a b O ~ a l O 4 ~ ~  CKBaXUHaX, KaK npaBUJI0, 
B Hasane rona. Korna naaneHue B 3anexu cuuxaeTcn KpaRHe Men- 
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K ~ K  y x e  oTMesanocb, nocraTosHo BHCOKYIO T O ~ H O C T ~  3 a ~ e p o ~  
a a ~ n e ~ u f i  B CKBaXHHe o ~ ~ c I I ~ ~ I ~ B ~ w T  TOJlbKO r n y 6 n ~ ~ b l e  MaHOMeT- 
pbl, KOTOPble II03BOJlRlOT OnpeneflflTb naBJIeHUe C O T H O C H T ~ J I ~ H O ~  
orrrw6~oA &0,25+ 1 ,ON. H a n p n ~ e p ,  nnn r n y 6 ~ ~ ~ 0 r o  MaHoMeTpa 
MrM-1, nO3BOnnloluerO U3MePRTb naBneHHn A0 600 K ~ C / C M ~ ,  a6co- 
JloTHaR n0rpeLUHOCTb He npeBblluaeT 6 K~'c/cM~. ~ W U I ~  B TeX CJIYqaflX, 
xorna npnMeHeHne m y 6 u ~ ~ o r o  MaHoMeTpa o~a3bleae~cn H ~ B O ~ M O X -  
HblM, HanPHMeP H3-3a T ~ X H H ' I ~ C K O ~ ~  HeUCnpaBHOCTH CKBaXWHbI, 
M O X H O  npu6era~b K PaCqeTy AaBneHHA no naHHblM 0 BblCOTe cron6a 
I1 IIJlOTHOCTlI XHAKOCTU, 3a~0fl~flIOlUe6 CKBBXUHY, U 0 naBfleHHU Ha 
ycTbe cKsamwHbc ( n o c ~ e ~ ~ e e  ~ e o 6 x o n u ~ 0 ,  ecnu cKsaxHHa nepennsa- 
eT XHAKOCTb Ha nOBePXHOCTb ~ ~ M J I N ) .  ECJIII, KpOMe XHAKOCTU, B CKBB- 
x u n e  nMeeTcfi ra3, cnenyeT yqecTb u aaeneuwe c ~ o n 6 a  ra3a. B raso- 
BUX CKBajKnHax nasnenue MOXHO PaccquTaTb no nasneuum Ha YCTbe, 
m y 6 H ~ e  3anera~un  nnacTa u nnoTHocTu ra3a no ~o3nyxy. 

P a c q e ~  cpenHero nnacTosoro naBneHun no 3anexw HauHnaeTcfl c 
npUBejleHKH pe3ynbTaTOB 3aMepOB no K a ~ n 0 k  CKBaXUHe K KpOBne 
n ~ ~ a c r a ,  x nnocKocTu, aenameii o 6 5 e ~  3aaexu nononaht, cepenuue 
B ~ I C O T M  3anexu unw K r n y 6 n ~ e  3anera~wn HasanbHoro sonose@~n-  
HOrO ( I ' ~ ~ O H ~ @ T I I H O ~ O ,  ~ ~ ~ O B O A I I H O ~ O )  KOHTaKTa. n p ~ ~ e n e ~ ~ e  LtaBfle- 
HHfl  K IlOBePXHOCTU B O ~ O H ~ @ T ~ ~ H O ~ O  KOHTaKTa 0661q~0 nPHMeHfleTCR 
Ha H e 6 0 n b l ~ ~ x  3anexax. B KpynHblx nnacToBux 3anexax c 6onbl110# 
B H C O T O ~  3 ~ a s e ~ ~ n  naene~wfi same Bcero npweonnT K cepenune BU- 
COTbl 3aJleXU, B 3aJeXaX MaCCHBHOrO U nflaCTOBO-MaCCHBHOrO TH- 
noB - K ~ ~ O C K O C T H ,  .nennmefi 0 6 5 e ~  3anexw nononaM. T a ~ a n  onepa- , 

UHF2 OCYUeCTBJIfleTCR KaK fin54 HasaflbHbIX, TaK nJI8 TeKyUHX m a -  
CTOBMX naBneHHfi. 

Anrr TeKyuwx nnacTosux naene~ufi ,  KpoMe T O ~ O ,  HYXHO Bunon- 
 HUT^ nPuBeneHwe ux K onDeneneHmM naTaM. 3 ~ a  sanasa oeuraeTcn 
E ~ O M O ~ ~ H )  CTPOIlUUXCIl Kaxn0fi CKBaXHHbl T P ~ @ U K O B  ~ ~ B W C U M O -  
CTU nanneuun OT BpehieHu. r p a @ u ~  crnaxwsaeTcn, u naBneann ua 
Kawym n3 naT, nnn KOTOPHX 6yAeT stanonnmbcn pacseT cpennero 
BaBneHHR no 3aJleXH, HaXOnRTCR nyTeM UHTeplIOJlRqHU U 3KCTpaIIW 
nnuuu c r n a x e ~ ~ o f i  ~pesof i .  

Ycpentien~e HasanbHMx H TeKyuux nnacTomx fiaBneHUfi, npeee- 
nesnux K OnpeneneHHuM m y 6 w ~ e  u naTe, c uenbm pacseTa coorseTcr- 
Bymuero nasneHun nnfl sanexu B uenoM MoxeT 6b1~b BhlnanHeHo 
~ ~ ~ H U M U  MeTonaMu. Ecnu sanexb neeenma no nnouanw, xapartre- 
PH3YeTCX Mafl0k o6meh T O J I U U H O ~ ~  U He3Ha9HTeflbHblMA Pa3nHqHRMH 
MeXny HasanbHblMU U TeKYUUMW (0llpejIefleH~Ld~U Ha OnHy U Ty 
JKe n a ~ y )  naB~eHUnMU, OTHOCnlllHMHCfl K Pa3HblM CKBaXHHaM, 38 
oqeHKy cpennero nasnenun nnn 3anexn B uenoM MOXHO npuurrTb 
c p e n ~ e a p n @ ~ e ~ u s e c ~ o e  n3 nasne~uf i  B oTnenbHux cKsaxnHax. 

O ~ H ~ K O  ~ a ~ o f i  ~ P O C T O ~ ~  cnoco6 YCpenHeHHR H3-3a HeOnHOPOnHOCTH 
IlpOLlyKTHBHMX nflaCTOB U 06bt'i~0 nOBOnbH0 3HaqHTeflbHOrO pa3JlUsHU 
Mexny nasneuunMH B P ~ ~ H U X  CKBaxuuax npuMeuueTcx  pah hue pen- 
KO. ropa3no q a u e  cpenuee nasneHue paccsurmamr no Kapre uso6ap. 
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Ecnw TOJlluHHa np0.4yKTHBUOrO nnacTa HeBenwKa, KapTa us06ap HC- 
nonbsyercn nnn pacseTa cpenHero co B ~ B ~ I I I U B ~ H H ~ M  no nnoulans. 
Ecnw x e  nnacs wMeeT 60nb111ylo T O ~ I U H H Y ,  TO cpennee nasneHue no  
3aneXH PaCCYHTHBaeTCIl CO B3BeLUUBaHWeM no o 6 a e ~ y .  

Ann peanwsaww nocnennefi npouenypu ~ e o 6 x o n u ~ ~  Kapm wso- 
6ap Si H30naXHT (Ann J @ @ ~ K T H B H O ~ ~  T O J I ~ ~ W H H ) .  

kicnonbsyn ~ T H  KaprH, cTp0n.r KapTy npows~enenwii nasnenwn H a  
T O ~ I U H H ~  nnacra, no wek onpenennlor ~ s a e u r e ~ ~ o e  no nnoqanw cpen- 
wee s ~ a q e ~ u e  y ~ a s a ~ w o r o  np0~3~ene~w11,  H nonyqen~hlii pesynbTaT 
nenm Ha cpenemm ~ o n u w ~ y  nnacTa ( ~ o x e  BssemeriHylo no nno- 
uanw),  TO w naeT oueHKy cpenHero nasnexwn no sanexu,  Hafinen- 
HyIO CO B3BeluHBaHHeM no 06t.e~y.  

Hanwswe csenenufi o TeMnepaType B nponyKTuBHom nnacTe c 
T O ~ K U  S P ~ H H I I  sanasu noncrera s a n a c o ~  H ~ @ T H  H rasa s a x n o  npex- 
ne Bcero B csnsn c TeM O ~ C T O ~ T ~ ~ ~ C T B O M ,  s ~ o  OT TeMneparypu aaen- 
CHT TaKHe IIapaMeTpH, KaK BIl3KOCTb HB@TU, PaCTBOpHMOCTb r838 & 

H ~ @ T H  u rpynna no~asa~enef i ,  xapa~~epnsymqwx cocsonnue H csoii- 
CTBa Fa38 B nnaCTOBHX YCJIOBHRX. 

Ann H3MepeHHR TeMnepaTypbl B CKBaXUHe 0 6 ~ 9 ~ 0  ACnOnb3YH)T 
3JIeKTpOTepMOMeTp, 'IT0 n03BOnneT perHCTpUpOBaTb U3MeHeHPie TeM- 
nepaTypbl no CTBOny CKBaXHHbl C IlOMOUbH) ~enpepblBH0H ~pHB0fi- 
B penltux cnq.lanx s a ~ e p  TeMneparypu n p o ~ 3 ~ o n u ~ c n  MaKcwmanbHum 
PTYTHbIM TePMOMeTPOM. CJIenyeT YYUTblBaTb, 9TO npU 6ypewww CKBa- 
XHHU ~ C T ~ C T B ~ H H U R  ~ e ~ n e p a ~ y p u b l f i  p e x m  HapyuaeTcn u BoccTa- 
HaBnHBaeTCfl TOnbKO 9epe3 30-35 CyT. ~ O ~ T O M ~  TOqHble CBeneHUII 0 
TeMnepaType B Henpax MOXHO nonyqn~b nnmb B p e s y n b ~ a ~ e  s a ~ e -  
POB, BH~OnHeHHhIX CnYCTIl nnUTeJIbHOe BpeMR n0Cne OKOH'iaHHn 6y- 
peHnn. 

K a x n ~ i r  ~e@~eraao~ocnb l f i  p a i i o ~  x a p a ~ ~ e p n s y e ~ c n  CBOUMH TeM- 
nepaTypHblMH YCflOBUFiMU B Henpax 3eMnu. O ~ U U M  BCeX pafio- 
HOB nBnneTcn TonbKo TO, YTO, Hagmas c onpenene~noii ~ J I Y ~ U H ~ F  
( ~ O H C  ~ O C T O ~ H H O ~  Te~IIepa~ypbl) ,  HeCMOTPIl Ha OTnenbHIde OTKJO- 
Henna, TeMnepaTypa no Mepe ysenwseHwn rnybuwu cwcTeMarnqecKH 
noBHmaeTcn. T e ~ n  n s ~ e ~ e ~ u n  TeMnepaTypH npuemo xapa~~epw30-  
BaTb BenH9WHaMH, Ha3blBaeMblMH ~ ~ O T ~ P M W ~ ~ C K O ~ ~  CTYneHbH) AHt U 
reOTepMHseCKHM rpanReHTOM A ~ H  

B saBncuMocTn OT reonornsecKoro cTpoenun pa i io~a  reoTepMuse- 
CKaR CTyHeHb MOXeT MeHnTbCfl OT BeJHsHH IIOpFlnKa 10 no 
150 M / ~ P ~ A ~ C .  Haw6onbluwe 3HaYeHHR CTyneHH @ H K C H ~ ~ F O T C H  Ha KPH- 
cTannwsecKwx mmax (100-140 ~ l r o a n v c  H bonbme). HaHMeHbmue - . .  . . . 
B cKnansaTHx o6nac~kx c ~ K T H B H O ~  uwp~ynsuueii Ron w B pa f to~ax  
neiicr~yloqux BynKaHos. Ha ~ e @ r e r a s o ~ o c ~ u x  nnoluansx YMACCP 
r e o ~ e p ~ w s e c ~ a n c ~ y n e ~ b  ~ e ~ n e ~ c n  B npenenax OT 11,s no 34,2 ~ / r p a -  
nyc ( ~ a 6 n .  33). 

C H C T ~ M ~ T U Y ~ C K H ~  H ~ ~ J I I O P , ~ H U ~ ~  s a  ~ e ~ n e p a ~ y p o i r  Henp ~eo6xonu- 
MO npoBonnTb B KaxnoM ~ e @ ~ e r a s o ~ o c w o ~  paiioae, ynennn oco6oe 
BHIiMaHHe BOnpOCaM H3y9eHUR ~ ~ K O H O M ~ ~ H O C T ~ ~ ~  H3MeHeHUn reOTep- 
MusecKoro rpanuema no nnoruanu paBowa u B saBncHMocTn OT my- 
~ H H H  sanera~wn, reonornsecKoro Bospacra, cocTaaa u C T P Y K T Y ~ W  
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ropwHx nopon. 3 ~ a ~ n e  y ~ a s a u ~ ~ x  s a ~ o ~ o ~ e p ~ o c ~ e f i  n o s ~ o n n e ~  naTb 
OUeHKy TeMnepaTypHblX ycn0BEifi nm6ofi BHOBb O T K P H T O ~ ~  H ~ @ T I I H O ~ ~  
anu 1330~08 sanexu  cpasy nocne ee O T K P ~ T W R .  He noxnnancb pe- 
3YnbTaTOB reOTePMUqeCKHX H C C ~ ~ ~ O B ~ H H ~ ~ ,  BHnOnHneMHX Ha C ~ M O ~  
3anexu. 

5 2. nJIOTHOCTb HEBTH. AABJIEHHE HAC~IUEHHR, 
K 0 3 0 @ H W E H T  CXHMAEMOCTH 

Ilpu ouenKe sanacoB ~ e @ r w  MeTonaMu MaTepwanbHoro 6 a n a ~ c a  n 
06'be~HblM, a UHOrna H npH HCnOJlb30BaHUH CTaTHCTH9eCKOrO MeTO- 
na npHMeHflloTCX IIpOQenypbl, KOTOPHe IIPUBOART K OUeHKe 3anaCOB 
B enunnuax o b n e ~ a ,  npnsehi Bcerna nMeercn B Buny o 6 a e ~  nerase- 
~ O B ~ H H O ~  H ~ @ T H ,  ~311~08 npH TaK HasblBaeMblX CTaHnapTHHX, 
HopManbnux ycnoBnnx (nasnetine 760 MM PT. CT., TeMnepaTypa 
20" C). Ann nepexona OT oueHKn s a n a c o ~  H ~ @ T H  B ennnuuax o 6 a e ~ a  
K OI&eHKe 3anaCOB B enHUHUaX MaCCbl H Y X H O  3HaTb IInOTHOCTb H ~ @ T H  
B CTaHnaPTHblX YCJIOBURX. . 

~ J I O T H O C T ~  H ~ @ T U  B CTaHLaPTHHX YCJlOBHIlX 3aMePnHIT C no- 
MOIUbIO IIUKHOMeTPOB, apeOMeTpOB PI BeCOB B e c ~ a a n n .  3Ta IlJlOTHOCTb 
O ~ H ~ H O  Bwwe, 9eM nnoTHocTb H ~ @ T N  B nnacToBblx ~ C ~ O B W U X ,    TO 
CBR3aAO C HaJIUqUeM B IInacTOBofi H ~ @ T H  3Ha9HTenbHOrO KOJlU9eCTBa 
pacTBopeHHoro raaa (sblnensmmerocn npu nepeeone ~ e @ r w  B nosepx- 
HOCTHble YCnOBHR U3-3a pe3KOrO CHHXeHHR naBJleHH53) H OTHOCUTeilbHO 
s b ~ c o ~ o i i  TeMnepaTypbl, rocnonc~~ymwefi B nponyKTusHblx nnacrax. 
P a s ~ u u a  B ~ ~ O T H O C T ~ X  n n a c ~ o ~ o r i  H ~ O B ~ ~ X H O C T H O R  ( p a 3 r a s n p o ~ a ~ -  
HOH, C ~ ~ I ~ P U P O B ~ H H O ~ ~ )  H ~ @ T U  MOXeT 661~6 BeCbMa 3~a411TeJbH0fi. 
H a n p n ~ e p ,  ~ e @ ~ b  ~ e c ~ o p o x n e ~ n f i  3 n ~ - C H T W  u C e s e p ~ u j i  n u ~ n c e i i  
(CUA) B nflaCTOBHX YCJIOBURX HMeeT IInOTHOCTb 0,491 r/cM3, a Ha 
noeepxeocTn - o ~ o n o  0,800 I+/cM~. 

O ~ H ~ K O  6onee THnH9Hbl MeHbUIHe pa3JlH9UX. H a n p n ~ e p ,  Ha, PO- 
MaIUKWHCKOM MeCTOPOX~eHHW IInOTHOCTb H ~ @ T W  B nJiaCTOBblX yCn0- 
BAflX COCTaBJIReT 0,800 r/cht3, Ha nOBepXHOCTU - 0,857 r/cM3. 
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~ ~ O T H O C T ~  c e n a p u p o ~ a ~ ~ o ~  H ~ @ T K  06619~0 H3MeHReTCR B npene- 
n a x  OT 0,7-20 no 1,O r/crd3. Ha pnc. 67 npwsenenbl nonuron H K p n B a R  
pacnpenenenux nno~noc~ef i  ne@~eR M ~ C T O P O X ~ ~ H A ~ ~  CCCP. BUAHO, 
YTO tiaw6onee sacro B c T p e s a m T c r r  3 n a r e ~ w ~  n n o T H o c T n  OT 0.820 zo 
0,880 ~ / C M ~ .  

IIpa noncsere 3anacoe H ~ @ T H  qaule B c e r o  u c n o n b s y e r c r i  e n H H a R  

 as B c e r o  n o n c s e T H o r o  06.be~ra o u e H K a  cpenneir n n o T H o c T u  cenapn- 
~ O B ~ H H O R  ~ e @ ~ w ,  nonyrennan K a K  c p e n ~ e a p n @ ~ e ~ n s e c ~ o e  u3 pe3ynb- 
T a T O B  HCCf lenOBaHHR npo6, oro6pa~nb1x U 3  P a 3 H b l X  C K B a X U H .  M~orna 

C p e n H I O H )  n n O T H 0 C T b  nPUXOnHTCR OUeHWBaTb  C IIOMOIUbH) 6onee C n o x -  
HblX I lPAeMOB,  IlOCKOJlbKy p a 3 H b l e  YaCTU O n H O r O  H T o r 0  Xe 0 6 5 e ~ T a  
n a m T  H ~ @ T U ,  c y q e c T B e e e o  o T n u s a l o u w e c r r  npyr or npyra n J O T H 0 -  
CTbIO B C T a H A a P T H b I X  YCJIOBURX. 

A o ~ o n b ~ o  s e T K H e  3aKOHOMePHOCTU B H 3 M e H e H U K  flAOTHOCTU ~ e @ -  
T H  no nnoulanu w pa3pesy n p o n y ~ ~ u s ~ o f i  ~ o n u l n  H ~ ~ J I I O ~ ~ ~ I O T C R ,  H a -  
n p n M e p ,  B A I ~ I I I ~ ~ o H c K o ~ ~  H ~ @ T ~ ~ ~ ~ o H o c H o ~ " ~  06nacru. ~ T U  3 a K O H O M e p -  
HOCTW @UKCUPYIOTCR K a K  B P e r u o H a n b H o M  n n a H e ,  T a K  n B npenenax 

.OTAWlbHblX M ~ C T O P O X ~ ~ H W ~ ~  N CBOARTCR K C n e n y l o u l H M  MOMeHTaM:  

a )  6onee r f lUHUCTble  U 6onee T O H K O ~ ~ ~ H U C T N ~ ' O T ~ O X ~ H U R ,  K a K  npa- 
BUnO,  n a I O T  U 6onee n e r K y I O  ~ e @ T b ;  6) n n O T H O C T b  H ~ @ T N ,  no6bl~ae~of i  
H 3  I IPHKOHTYPHblX 3 0 H ,  me npO11CXOnHT B ~ ~ U M O ~ ~ ~ ~ C T B U ~  H ~ @ T H  C U n a -  
CTOBblMH BOABMU, O ~ M ~ H O  HeCKOflbKO BblI I Ie ,  q e M  Y H ~ @ T N ,  n06b1~ae- 
MOR u3 u e H T p a n b H b l x  P ~ C T ~ R  s a n e w t e k .  

~ ~ O T H O C T ~  H ~ @ T U  3 a E K C K T  B n e p B y I O  O s e p e n b  O T  ee KOMlTOHeHT- 

nor0 C o c T a B a .  M M ~ ~ T C R  s e T K o  B M p a x e H n a x  T e H n e n u n n  K yeennsennw 
n n o T H o c T u  npu ysenwreuww c o n e p x a H r r R  a p o M a T u s e c K u x  ymesonopo- 
n O B .  M ~ B ~ C T H O  T a K X e ,  9 T O  0 6 b l q H 0  I InOTHOCTb H ~ @ T I I  Y B e n U W i B a e T C R  

C POCTOM T J I Y ~ U H H  3 a J I e r a H A I I  nPO&YKTUBHbIX TOJIIU. O ~ H ~ K O  H a  T e p -  
P H T O P U U  qMACCP, me my6w~a 3a~ le ra~wn I lpOl lyKTUBHblX U n a C T O B  
n o c T u r a e T  5000 M H Gonee, o T M e r a e T c n  T e H n e n u u R  K y M e H b r u e H n m  
~ I ~ O T H O C T U H ~ @ T U  C my6uwoR (PUC.  68). 

ZITO K a c a e T c u  n n o T H o c T r t  
H ~ @ T H  B ~ Y ~ N H H M X  YCflOBHflX, 

T O  O H a  3 a B U C U T  T n a B H b I M  o6pa- 
 OM OT ~ ~ ~ O H ~ C ~ ~ ~ U H O C T U  
H ~ @ T U ,  IlJIaCTOBOI'O n a B n e H H R  U 
~ J ~ ~ c T o B o ~ ~  T e M n e p a T y p b l .  0 6 ~ 9 -  
HO r a 3 0 H a C b I l U e H H O C T b ,  n a B n e -  
H u e  n T e M n e p a T y p a  c rny6unofi 
B 0 3 p a C T a W T  (plic. 69-71). K ~ K  

Pnc. 67. nonuroe n Kpeaas pacnpene- 
netinn nnornocre2 ee@reA Mecropox. 
aeena CCCP. 
f l p m ) -  ~ ~ O T H O E T ~  e.epol~~oc~.eR.  pH- nnor. 

0.720 9760 OdOU 4bVO o f l o  P80g20J8,r/m1 MOCT, cenapwpona~ston "ear" 

Pnc. 68.  3 a s a c n ~ o c ~ b  nnoreocre H ~ @ W  Pwc. 69. M s ~ e e e ~ u e  rasoeoro @ a ~ ~ o p a  
(PH) or rny6n~bl 3 a n e r a ~ ~ n  ( H )  nnn ( r )  a 3asncnmocrn or rny6nata 3a- 
nre3030fic~~x ne@rn~brx sanexeR YMACCP neraHnn ( H )  nnn M ~ ~ O ~ O ~ ~ C K H X  H*. 

~ n ~ b l x  sanexei  VMACCP 

naar, n I 4 r, \ 
Pnc. 70. M3meuetiue remneparypta ( t )  npo- Pnc. 71 .  M ~ ~ e ~ e t i n e  nnacrontax nas- 
ayKruantax nnactos B 3aancn~ocm OT neenk ( p )  B 3asncHMocrn or rny6nnu 
C ~ Y ~ H H H  3anera~un ( H )  Ann ~e303o i i c~nx  3anera~nn (H.ac) nnn M ~ ~ O ~ O A C K H X  
ne@rneux 3anexeR qMACCP n e @ t n ~ ~ x  3anexei1 YMACCP 

B I I n H o  113 ~ a 6 n .  34, yeenusenue ~ ~ ~ O H ~ C ~ I I U ~ H H O C T H  c o n p o B o x n a e r c r r  
Y M e H b U l e H H e M  nflOTHOCTU ~ ~ ~ C T O B O *  H ~ @ T U .  

O n p e n e n e n ~ b l R ' u ~ ~ e p e c  n p e n c T a B n R e T  T a K x e  T a K o e  CBOACTBO nna- 
c r o s o i c  n e @ ~ u ,  K a K  nasnenue H a c b r q e n n x ,  npn KOTOPOM H a s n H a e T c x  
nerasaunn nnacroeofi H ~ @ T H ,  B b I A e p ~ w ~ a e M o f i  npw T e M n e p a r y p e ,  
pasnoh n n a c ~ o ~ o f i .  P a c c ~ a ~ p w e a e ~ ~ k  n a p a M e T p  M o x e T  M e H x T b c x  B 
osenb I I I H ~ O K U X  npenenax. H a n p n ~ e p ,  H ~ @ T N  M ~ ~ O ~ O R C K A X  sanexeR 
qMACCP XaPaKTePU3YH)TCR AaBJleHHI(MU H a C b l u l e H H R ,  U3MeHRIOUIUMU- 
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AeneHHblM IIPOCTPaHCTBeHHblM 3aKOHOMePHOCTIIM ( C M .  ~ a 6 n .  34).  
H a  sennsuny nasnenun nacbluenun Bnn f l eT  pnn @ ~ K T O P O B ,  B TOM 

swcne nnac-rosan TeMnepaTypa,  comas u KonnsecTBo ra3a, pacrso- 
pennoro B H ~ @ T A .  0 xapaKTepe CBRBU Mexny nasnenneM nacmurenun 
I I J ~ ~ c T o B o ~ ~  H ~ @ T A  ( p H a c )  U COCTaBOM PaCTBOPeHHtJX B ~ e f i  Ta30B 
M O X H O  CynnTt. no puc. 72. Xopoluo sunno, ¶TO p o c ~  nasnenurr H a m -  
U l e H U f l  CBR3aH C BO3paCTaHneM B COCTaBe  PaCTBOpeHHOrO ra3a nOnU 
MeTaHa n 3 ~ a ~ a :  ysennqenue nonn MeTaHa H a  30% conposoxnaeTcn 
IIOKTU t!W?CIlTUKpaTHblM IIOBbIUleHHeM JtaBJleHUIl H a C b l I 4 e H U f f ,  npH PO- 
cTe  nonu x a H a  Ha 30% naenenue nacblurenun ~ o s p a c ~ a e r  TonbKo 
B TPU pa3a. IIpu 3~aqu~enbnof i  nonn nponaiia, 6 y ~ a ~ a  u neHTaHa 
nasnenwe HacblqeHnn yMeHbmaeTcn. C n e n y e ~  OTMeTuTb, YTO,  qeM 
nerse ~ e @ ~ b ,  TeM Buue ee nasnenne Hacbluenun (puc. 73). 

H e @ ~ n  cnoco6~b1 N3MeHRTb CBOU 0 6 b e ~  non B O ~ ~ ~ ~ ~ C T B U ~ M  naBne- 
H U H .  M H T ~ H C U B H O C T ~  IIPOIIBneHUII 3T0r0 C B O ~ ~ C T B ~  OTpaXaeTCn K O ~ @ -  

1 @ U U U ~ H T O M  CXUMaeMOCTH C ~ e n e ~ ~ n  0 K O ~ @ @ U U U ~ H T ~ X  CXUMaeMOCTU 
nnacToBux ~ e @ ~ e f i  YMACCP npusenetibl B ~ a 6 n .  34. Bunno, ¶TO 

K O ~ @ @ U U U ~ H T ~ ~  CXUMaeMOCTH K O J I ~ ~ J I I O T C I I  B npenenax OT 10,9. 
no 62,7 lo-' C M ' / K ~ C .  K O ~ @ @ U U U ~ H T  CmUMaeMOCTW PaCTeT C yBeJlH4e- 
H U e M  ra30HaCblUeHHOCTU, B CBI13H C 4eM CXUMaeMOCTb ~ J I ~ C T O B O &  

H ~ @ T U  Bcerna sbllue cxuMaeMocTu nonyse~nofi u3 uee cenapuposaH- 
H O ~  H ~ @ T N .  C B03paCTaHUeM IIJIOTHOCTU H ~ @ T U  B IlJlaCTOBblX YCJIOBU- 
RX K O ~ @ @ U U U ~ H T  CXUMaeMOCTH YMeHbluaeTCfl ( ~ H c .  74). 

~ ~ M ~ T H M ,  Y T O  npn tianuquu nnn n n a c ~ o ~ o f i  n e @ ~ u  neyx s n a s e ~ u i i  
06ae~ub lx  K O ~ @ @ M U U ~ H T O B  61 U 62,  OnpeneJeHHblX COOTBeTCTBeHHO 
npa nasnenunx pl u p2, Kaxnoe u3 K O T O P H X  Bulue nasnenun H a m -  

I U e H U R ,  K O ~ @ @ W U H ~ H T  CXUMaeMOCTU H ~ @ T U  MOXHO PaCCqUTaTb no  
@ O P M Y ~ ~  

C TOYKH 3pennn oueHKu TOYHOCTN noncseTa s a n a c o ~  H ~ @ T A  60~1b1uoii 
nnTepec npencTaBnneT Bonpoc o T O M ,  HacKonbKo xopoluo ~ocnpou3- 
BOBflTCIl pe3yAbTaTbl UCCAenOBaHUR ~ J ~ Y ~ U H H ~ I X  npo6 H ~ @ T U  n p U  no- 
nTopuoM ananuse onnofi n ~ o f i  me I ' J I Y ~ N H H O ~ ~  npo6bl PI npu anana3e 
pa3nux npo6, 0 ~ 0 6 p a ~ H b l ~  U3 OnHoro u Tor0 me o 6 a e ~ ~ a  B 6nw3~ue. 

npyr K JlPYrY MOMeHTbl B p e M e H H .  B KaK0fi-TO Mepe Ha 3TOT BOnPOC 
oTseqaIoT nccnenosanwn B. cP. KoIinpaTbe~a, nanHue K O T O P ~ I X  npu- 
BeneHbl B ~ a 6 n .  34. M3 ~a6nnUbl BUnHO,  YTO OTHOCHTWIbHble PaCXOX- 
nenun Mexny napannenbHblMu onpenenennsMu 3 u a r e ~ u f i  TaKux OCO- 

; 6enno B a x H H x  Ann noncYeTa 3anacos n e @ ~ u  napaMeTpoe, KaK 
06ae~nblfi K O ~ @ @ A ~ I U ~ H T  U llJlOTHOCTb H ~ @ T W ,  He IIpeBHUlalOT 4,4'/0. 

4 3. OWEMHbIFI K03OOWMEHT ~ ~ A C T O B O F I  HEOTM 

Pnc. 72. 3asncw~ocrb Mewny naenenneM 
Hacwlsennn (p..,) n cocTaaoan rasa, 
pacrsopesnoro s nnacro~oii H ~ @ T H ,  ilnu 
~e3030Rc~nx ~e@tsHwx 3aneweA YMACCP 

Pnc. 73. 3asncn~ocrb nannennn nacbme- 
Hnu (paso) or nnornocrn H ~ @ T H  (pn) 400 
nnu ~ e a o s o i i c ~ n x  saneweft YMACCP 

I '. 
PHmC ,KZC/CM' 

Pnc. 74. 3 a s n c n ~ o c ~ b  ~o+@nunenra 
CXHMaeMOCTH H ~ @ T U  (PI) OT ee nJOTH0- 
c m  (p.. ..) B nnacToBblx ycnoanux (no 
nanntm B. 0. Konnparbesa) 
H e m s  ueeropomxenwn: I - Xsna-Ropr: 2, 3 - 
6yna~-Auanyxs ( H N X H N A  ~ a l .  5-Anw-Dpr. 6- 
Manro6eu: 7 - roar-Kopr; 8 - n ~ ~ u - n b ~ d ~ ~ ~ :  
Rapa6ynar-Aqanyr" (seprmnh uea):  I -  Kapa-  

9 -  ~ ~ H B H K Y ~ :  10 - nnaCTOBble BOAM H e E T O p O X -  
~ C H H ~  A ~ H C T W ~ A ~ P O B ~ N B ~ R  B O X ~  45 46 47 48 [19p,,,,r/rn1 



a o s e p x ~ o c ~ u  seMnw no cTBony CKB~XUHL H npu cenapeposa~au me@- 
TU. B p e 3 y n b ~ a ~ e  ~ e r a 3 a u u n  0 6 ' b e ~  H ~ @ T H ,  K a K  npaBuno, yhaeab- 

maercn. 3 ~ o  C B R ~ ~ H O  c TeM,  TO cxaTne H ~ @ T H  ~ 3 - 3 a  nea-asauuu no 
~ ~ 0 e f i  UHTeHCEiBHOCTU IIpeBOCXOnSiT BenUqUHy ee paCluUpeHUn B CBR3U 

c naneHueM nannenun. 
O ~ ~ o m e r i u e  o6.be~a H ~ @ T H  B nnacToBblx YC~OBUIIX Vnn K o 6 ' b e ~ y  

 TOR Xe H ~ @ T U  Ha IIOBePXHOCTU IIOCne CenapaUHU Vnon (npH aTM0- 

c @ e p n o ~  naenennn rt TeMnepaType 20°C) HasNeaeTcn 06'beMHbIM 

xos@@uuuen~o~ .  n o  onpenenenurn 06'beMHbIfi K O ~ @ @ W U U ~ H T  

b = V n " ,  
vm. 

V.2) 
Beenenwe B @ o p ~ y n y  noncseTa s a n a c o ~  H ~ @ T H  06'be~uoro K O ~ @ -  

@ u u n e ~ ~ a  unu, K a K  npuHnTo B npaKTuKe noncsera sanacos, Benu- 
YUHM,  06pa~noR 06'beMUo~y K O ~ @ @ U U H ~ H T ~  ~ J I ~ C T O B O ~  H ~ @ T U ,  Ha3bI- 

1 
B ~ ~ M O R  nepecseTHm K O ~ @ @ H U H ~ H T O M  0 = --, n o 3 ~ o n n e ~  npuse- 

b 
CTU o 6 ' b e ~  nnac~osoir ~ e @ ~ n  K 06 'be~y  cenapnpoea~~oi i  H ~ @ T H  H a  
IIOBepXHOCTU. Mnorna B IIPaKTUKe pa3pa60TKU H ~ @ T R H H X  MeCTOPO- 
xneawii nonb3yrn~cn nounTueM aycaAKa H ~ @ T U > ,  x a p a ~ ~ e p n 3 y r n 1 ~ n ~  

yMeabmeHue o6aeva nnacroeoR H ~ @ T U  npu ussnesesan ee Ha no- 
BepXHOCTb. K O ~ @ @ H U U ~ H T  Y C a n K U  OnpenenXeTCn COOTHOlueHUeM 

vm - v,,. 
= 

Vn,, 
(X -3) 

Mexny 06'beM~bIM K O ~ @ @ U U U ~ H T O M ,  K O ~ @ @ A U W ~ H T O M  YCanKH K 
IIepeCseTHblM K O ~ @ @ U U U ~ H T O M  CYIUeCTBYeT 3aBUCWMOCTb 

1 0 =- = 1 -$. 
b 

(X.4) 

06'be~nblii K O ~ @ @ H U U ~ H T  IIJIah0~0il H ~ @ T U  ~au6onee TOsHO 
anpenensexn s ~ c n e p u ~ e ~ ~ a n b u o  npu aaanwse rny6uuub1x npo6 
TI~~CTOBOR H ~ @ T U .  B e n u s u ~ a  06 'be~aoro K O ~ @ @ U U H ~ H T ~  0 6 ~ 4 ~ 0  

60nbIIIe enUHUUbI  U nnn ~ O J I ~ U I H H C T B ~  H ~ @ T I I H H X  M ~ C T O ~ O X ~ ~ H U ~ ~  He 
npesumaeT 2,O. O n ~ a ~ o  w3secr~b1 MecTopoxnenan, 0 6 ' b e ~ ~ u e  K O ~ @ -  

@ H U W ~ H T H  ~ ~ ~ C T O B O ~  H ~ @ T H  - KOTOpbIX n0CTHraK)T 6onee BbICOKUX 

s ~ a s e u u h .  H a n p u ~ e p ,  nnn MecTopoxneHun 3 n ~ - C U T U  (CWA) 06%- 
~ M H ~ I B  K O ~ ~ ~ ~ ~ U U U ~ H T  D a B e H  2.62, a nJlR MeCTOPOXneHHR MaMay 

. .. . 
, O n H H M U  U3 C a M b I X  BbICOKUX CCCP. 

~ O M U M O  npnMOr0 OnpeneneHUn O ~ W M H O C O  K O ~ @ @ U U U ~ H T ~  IIyTeM 

~COOTBeTCTByloIUerO na60pa~0pH0ro HCCJIenOBaHUR TJIY~WHHHX npo6 
H ~ @ T U ,  OH MOXeT 6NTb OIleHeH paCYeTHbIM nyTeM no ra30HaCbIuleH- 

HOCTU (PWC. 75) H @ P ~ K U W O H H O M Y  COCTaBY H n U  IIJIOTHOCTU paCTB0- 

peHHOr0 Ta3a U n U  no ~ a R n e u ~ o t i  CTaTUCTUseCKHM MeTOnOM 3aBUCU- 

MOCTU 06'beMH0m K O ~ @ @ U U H ~ H T ~  OT nnacToBoro nasneunn (1001. 
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Horo K03t$@HuHeHTo~ (Ilb) OT ra3080r0 $ a ~ ~ o p a  , $LJ" 
(r) nnn ~eso3oIicK~x ~e@rnHblx 3anexeA YMACCP 

,OZ ? 4  a6 p8Ih 

I0 a c c ~ o ~ p e e  B a c ~ o e  a / 
TaKwe ~ a x ~ e i r m u e  noncseTrlbIe napaMeTpu, 
K a K  nJlOTHOCTb ~ e ~ a p ~ p ~ ~ a ~ ~ ~ f i  H ~ @ T U  U jo  

0 6 a e ~ ~ b l i r  K O ~ @ @ U U A ~ H T  I T J ~ ~ C T O B O ~ ~  H ~ @ T A ,  
B npouecce reonoropassenosHblx pa6or 
06blqH0 OnpeAenXloTC5i AOCTaTOqHO TOW0 5 
( ~ a 6 n .  35) u npu  nocnenylouwx nepecse- 
Tax 3anaCOB CYUleCTBeHHblX 113~eHeHUk H e  
npeTepnesaloT. n p w ~ e p ~ o  TO x e  caMoe 700 
MOXHO CKa3aTb 0 K O ~ @ @ U L L U ~ H T ~  CXUMae- 

MOCTH nnac~osoir  ~ e @ ~ u ,  HenocpencTseHHo r,x3,r 
ucnonb3y1o~ue~c~ B (Pop~ynax  noncseTa 
3anaco~  MeTonoM MaTepuanbHoro B a n a ~ c a ,  H o napaMeTpe unasneHne 
HaCblUeHMfl~, no KOTOPOMY MOXHO CYnWTb 0 peXUMe pa3pa60TKH 

3anexu, s ~ o  IlMeeT oseHb 6onbmoe 3~aueuue npw ~bl60pe @op~ynbr 

2 J l X  OlleHKu 3anaCOB MeTOnOM MaTepUaJlbHOTO 6anaUca. 

Ta6,zuqa 35 
BOCnPOM3BOAMMOCTb PE3YnbTATOB MCCJIEAOBAHMII 
nJACTOBblX HEaTEA HA YCTAHOBPE YMIIH-BOO 
nPM IIOBTOPHOM MCCnEAOBAHMM OnHUX M TEX X E  
M RYGJIMPYDUUX DPYr APYTA nP06 (nAHHb1E B. Q. IKOHAPATbEBA) 

1) 3 a ~ a n ~ y n ,  CKB. 20, 2176- 31lX 1958 41 24,O 1 , 1 1  0,775 10,8 - 
2207 l/X11 1958 43 26.4 1 . 1 1  0,793 11,5 - 
Pacxowesne. 3b 4.8 10,O 0 2.3 6.5 - 
Manro6ex. CKB. 14116 30/11I 1961 206 184 1,67 0.640 21.65 0,393 
2690-2828 301111 1961 X)8 178 1,66 0.645 22.60 0.393 
Pacxoxnenne, % 0,97 3 , 3  0.60 0.78 4 ,3  0 

Cysnnn, CKB. 42 81x11 1969 57 34,3 1.18 0.82 10.0 4 .2  
10/111 1970 57 33.0 1,13 0.85 10.2 4 ,6  

Pacxoxne~ne, % 0 3.9 4,4 3 ,7  2 9 .5  



~ p ~ ~ b i l u f l e ~ ~ b l e  npUTOKH 
H~QTU, ra38 U KOHneHCaTa 
riO.TyseHbl B 16 CKBaXUHaX. n P M M E P  nOAC9ETA 3WnACOB HEQTM, 

TA3A M KOHAEHCATA 
n p ~  O U ~ O ~ O B ~ H U U  pnna 
O ~ ~ ~ K T O B  n0nyseHbl IlpUTOKA 

B nJlACTOBOF3 CBOHOBOFi 3AJE)f(M nnacrosoR ~ o n b l  ne6~TaMU 
HA MECTOPO)I<AEHMM 15-150 M Y C ~ T .  n o  pe3ynb- 
rEOCMHKJIMHAJIbHOFi OEJIACTM TaTaM a ~ a n u 3 0 ~  ra3a OH Ha 

93% COCTOUT Pi3 MeTaHa &I 

§ I .  KPATKAR 6lMeeT nJlOTHOCTb no B03nYXY 

IlPOMbICJlOBO-TEOJIO~MYECKAR XAPAKTEPMCTMKA O K O J O  0,620 r/cM3. ~ J I O T H O C T ~  
MECTOPOXnEHMR C T ~ ~ U J ~ ~ H O ~ O  KOHpeHCaTa 
!I PACCMATPMBAEMOFi HE@TEI'A30KOHnEHCATHOCi 3AJlEXM 0,778 r/cM3. K O H ~ ~ H C ~ T  Mano- 

C ~ P H M C T ~ ~ ~  C BblCOKnM COnep- 
no ~ a r e p u a n a ~  r n y 6 o ~ o r o  pas~enoseoro  6ypeuun ( ~ a  n a ~ y  nod- X ~ H I I ~ M  csernblx ( 8 0 8 3 %  
CYeTa 3anaCOB 6 ~ n o  3aKOHYeHO 6ype~UeM 25 C K B B X U H  I( 19 CKBB- BbiKUnaeT A 0  300" C) .  H e @ ~ b  
muu ~axonunncb  B 6ype~uw)  pa3pe3 ~ e c ~ o p o m n e ~ u ~ ,  B C K P ~ I T M ~  ~ e c ~ o p o m n e ~ u n ,  1r3yseuuan 
CKBaXItHaMN no my6ua 6000 M,  n p e n c ~ a s n e ~  oTnomenunMn auTpo- no pe3ynbra ra~  accnenosa- 
n o r e ~ a ,  s e p x ~ e r o  u c p e n ~ e r o  nnnouena. H H R  r ~ y 6 u ~ ~ b l x  npo6 u cop- 

M e c ~ o p o x n e ~ u e  xapa~repw3ye~cn u c ~ n l o q u ~ e n b ~ o  C J O X H ~ I M U  TOBOR H~@T,I ,  x a p a ~ ~ e p u 3 y e ~ -  
y c n o s u n ~ u  npoeeneaun p a s ~ e n o s ~ b i x  ii u c c n e n o ~ a ~ e n b c ~ u x  p a 6 o ~ ,  CR KaK nerKan ( ~ J O T H O C T ~  
9TO O ~ ~ C J I O B ~ ~ H O  H ~ S O X A ~ H U ~ M  er0 B OTKPUTOM  MOP^ A C J I O X H ~ I M U  B AOBePXHOCTHblX YCJIOBUUX 

rOpHOTeXHUYeCKUMH YCJlOBUIlMN nPDBOAKU CKBBXUH:  60J Ib lu~M~ My- OKOJIO 0,863 ~ /cM") ,  BblCOKO- 
napa@u~wcran (12°/0 n 60- ~ U H B M N  3aJIeraHUR IlPOAYKTUBHblX ~OpU3OHTOB (3600-6000 M),  CBepX- 

B H C O K A M ~  TIJIBCTOBHMU n a s n e u u n ~ w  u eblco~oR ~ e ~ n e p a ~ y p o f i ,  UH- nee) u ManocepHucTan Pwc. 76. C ~ p y ~ r y p ~ a n  Kapra anHoro ns Mec- 
TeHCUBHblMU H ~ @ T ~ ~ ~ ~ O ~ P O I I B ~ ~ ~ H H I I M H  B IlpOUeCCe 6ypeuun &i npy- (0,16% ) . B R ~ K O C T ~  H ~ @ T N  T O P O X A ~ H H ~ ~  no KpOBne cpeAHero rOph3oHTa 
rNMU OC~OXHeHURMU. npl1 ~ T M O C @ ~ ~ H ~ ~ S  YcJlOBHnX I" pHTMa 

0 6 u a n  BMcoTa Bcex 3 ~ a m e f i  H ~ @ T ~ H O C H O C T U  npesblluaer 2000 M. 

KOJIHYeCTBO IIPOAYKTUBHblX COPU30HTOB-CBbIlue 10. Ann YCKOPeH- 
HOrO BBOna MeCTOpOXjleHHr! B pa3pa60TKy Ha HeM OCyIlleCTBflReTCR 
no3ramuan p a 3 s e n ~ a .  Bblneneuo TPU 3 ~ a m a  p a 3 s e n ~ u .  Pa3senna 

CRTCR K C Y J ~ ~ @ ~ T H O - H ~ T P R ~ -  nepBoro ~ e @ ~ e c a ~ o ~ o c n o r o  sTama, BKnIosaiouero luecTb nponyKTue- 
H ~ I X  ~ O P N ~ O H T O B ,  3a~epuleua  u no ~ e ~ y  e b l n o n ~ e ~  n o n c s e ~  sanacos U ~ I M  H T U A P O K ~ P ~ O H ~ T H O - H ~ T -  

y r ~ l e ~ o n o p o n o ~ .  PlIeBbIM. O T M ~ Y ~ ~ T C R  YMeHb- 
B T ~ K T O H U ~ ~ C K O M  OTuoufeHnU MecTopomneHue npuypoqeno K 6pa- [ u e ~ ~ r e  o61ueii ~ u ~ e p a n ~ 3 a u u u  

X U ~ H T U K ~ ~ ~ I H ~ ~ ~ ~ H O ~  CKnanKe nOYTH MepUnUOHanbHOrO IIpOCTUpaHUR, nnaCTOBbIS BOn IlpOilyKTHB- 
sb lco~a  c ~ n a n ~ w  n o c ~ u r a e ~  400 M. C ~ n a n ~ a  ~ e c ~ o n b ~ o  a c u ~ ~ e r p u s -  H ~ I X  ~ O P M ~ O H T O B  c yeenuse- 
~ a ,  e o c ~ o r ~ o e  ~ p m o  ee 6onee ~ p y ~ o e  (no 15"), q e ~  3ananuoe (no- HueM r n y G ~ ~ b l  US 3 a n e r a ~ n n  

(OT 172 no 60 M r - 3 ~ ~ / 1 0 0  r ) .  PnnKa 10"). CTpylcTypa OCnOXHeU cepUek nU3'bIOHKTUBHMX Hapy- 
lueuuR c6pocoeoro sapanrepa,  pa3nenumqnx ee ~a pxn r e ~ ~ o u w s e -  C o n e ~ o c ~ b  no 6 o ~ e  M S M ~ U X -  

CKUX 6.~10~08 (puc. 76, 77). cTcn OT 6 no 2,2, ~ ~ O T H O C T L  

K ~ f l f l e ~ T o p ~ ~ A e  C B O ~ ~ C T B ~  nOpOQ. MeCTOPOX2eHUR W3y'IeHbl no 06- IlflaCTOBblS B O 2  npU 20" C 
p a 3 u a ~  ~ e p ~ a  w no ~ a ~ e p u a n a ~  npo~blcnosok reo@n31i~u. C p e n ~ u e  ~ o n e 6 n e ~ c r r  B npenenax 
3HaWHUR IIOPHCTOCTU IlOpOn-KOnfleKTOpOB no rOPW3OHTaM Ii3MeHRIOT- 1,042-1,013 T/cM'. 

cn B npenenax 13-20%. a npouuuaeMocTu - 24-166 MA. Hasanb- PCXUM pa3pa60TK~ 3ane- 
Hble nnacToBble n a ~ n e ~ ~ n ,  npuBeneHHble K cpen~ei f  r n y 6 u ~ e  ; ~ e k  MecTopomjcHlin, MCXOJR Pnc. 77. Cxe~arnsec~ui t  reonornseclt~it npo- 

reonornqecKoro cTpoe. 4unb oanoro ns Mecropoxne~nA no a u ~ n n  
~ ~ ~ O K O H ~ ~ H C ~ T H O ~ ~  oGnac~n,  no OTnenbHblM COPU3OHTaM COCTaBJInIOT - I - /  
398-513 K ~ C / C M ~ .  n n a c ~ o ~ b l e  ~ e ~ n e p a ~ y p b l  ~ 3 ~ e l i n r o ~ c n  OT 86 no ruapoTeonOrUqeCKHx 

1 - T ;  2 -  ras: 3 -  EeKannexrop. 1-1 - ,,"HER 
105" c .  O C O ~ ~ H H O C T ~ A ,  ,TaHHblX - OnPo- npo@~.,n (CM. p ~ ~ .  76) 
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M a T e p w a n o s  n p o R e n e H w r r  p e x w ~ a '  H a  awanorwwmx 3anexax ~ e @ ~ e -  
r a 3 0 H o C H o r O  p e r u o H a ,  O x u n a e T c R :  a )  nnn r a 3 o ~ o w n e ~ c a ~ ~ b r x  sane- 
mek - r a 3 o s b l k  B ~ a q a n b ~ b ~ k  nepuon p a 3 p a 6 o ~ ~ w .  nepexon~uuf i  
3 a T e M  B P e X U M  BblTeCHeHHR ra38 B O U O ~ ;  6) n f l U  H ~ @ T R H ~ I X  3anexek - 
P e X H M  P a C T B O p e H H O r O  ra3a B H a 4 a J I b H b l k  I I e p U O n  H BMTeCHeHMe r a 3 U -  

~ O B ~ H H O ~  H ~ @ T H  B o n 0 f i  B ~OCJIeny IOILJeM.  

Bo B C K P ~ I T O M  no rny6wwbl o ~ o n o  6000 M pa3pe3e B u n e n n e T c R  
U e C T b  PUTMOB. X ~ P ~ K T ~ P H O ~  O C O ~ ~ H H O C T ~ K )  K a X n O r O  P H T M a  RBJlUeTCU 

YBeJlUYeHHe rflNHHCTOCTU N Y M e H b l l I e H A e  3ePHHCTOCTU I l O p O n  K B e p X a M  

P U T M a .  ~ P O ~ ~ K T U B H L ~ M H  RBflRloTCR PUTMbl  11, 111, IV M V ( c V ~ T  

CHW3Y m e p x  no pa3pe3y). K a x n b l f i  PHTM n p e n c T a s n R e T  co6ok K a K  6b1 
ornenbnyw K p y n H y m  sanexb, B ~ o ~ o p o k  B M n e n e H b l  r o p u 3 o ~ ~ b l .  RBJIRK). 

UIAeCR O ~ % ~ K T ~ M I I  n O n C q e T a  3 a n a C O B .  K p a C C M a T p H B a e M O M y  B K a 4 e C T -  
B e  n p n M e p a  P H T M Y  IV n p n y p o q e ~ a  H ~ @ T ~ ~ ~ ~ O K O H ~ ~ H C ~ T H ~ R  3 a n e x b .  

K o T o p a n  csoil xapawep  no pa3pe3y M e H r r e T  c n e n y m l u u M  0 6 p a 3 0 M :  
HH3bl  P U T M a  - H ~ @ T R H O A  TOPH30HT.  C e P e A N H a  - H ~ @ T ~ C ~ ~ O K O H ~ ~ H C ~ T -  
Hblf i  TOP1130HT, BePXU - t a 3 0 K O H A e H C a ~ H b l f i  r O P U 3 0 H T .  

n o n c s e ~  ~ a n a c o s  yrnesonoponos npow3~onnncn p a 3 n e n b ~ o  no ro- 
P H 3 O H T a M  H no ~ J ~ O K ~ M ,  B b l n e f l e H H b l M  B f l p e n e f l a s  O T n e f l b H b l X  TOPUSOH- 
TOB. Y ~ I I T ~ I B ~ R  C x o n c T B o  B ~ C J I O B M R X  n M e T o n l r K e  onpenenemrx napa-  
M e T p O B  no pa3J lWqHblM T O P N 3 0 H T a M  M 6 3 0 1 ( a M ,  B I i a q e C T B e  OCHOBHOI'O 
n p m e p a  p a m c c M o r p n M  n p l l H a n . l e H t a u l y l o  K P U T M Y  IV ~ e @ ~ e r a 3 o ~ o ~ n e ~ -  
CBTHYIO 3 a J l e X b  TeKTOH114eCKOTO 6 ~ 1 0 K a  I .  K p o ~ e  TOTO, n O n O J l H U T e J I b H 0  

o c B e T u h 1  B o n p o c b r  o n p e n e n e H n r l  n n o u a n l l  r a 3 o ~ e @ ~ e ~ o c ~ o c ~ u  npw H a -  

flUYNM TrlllHIICTblX H e n P O n Y K T l l B H b l X  n f l aCTOB B n p l l ~ ~ ~ ~ e f l b ~ ~ f i  YaCTH 

TOPH3OHTa  I1 OCTBHOBNMCA H a  n p M M e p e  O ~ O C H O B ~ H U R  n p O e K T H O r 0  K O ~ @ -  
@ N U W ~ H T ~  n e @ r e o r n a q l r  nnn q u c ~ o  ~ e @ ~ n n o k  3a .~exu .  

B npenenax p a c c M a r p u s a e M o r o  p u m a  IV, K a K  o T M e q a n o c b s b l r u e .  

B b I n e n e H o  T p n  n p o n y l i T u B H b r x  ropu30w~a.  B e p x ~ l ~ i l  ( r a 3 o ~ o w n e ~ c a ~ -  
H b l k )  rOP113OHT (o614au T O f l u l H H a  162 M )  - 0 n U H  PI3 ~ a H 6 0 n e e  M H H U -  

C T ~ I X  B pa3pese. R ~ P X H R R  ero q a c T b  (OKOAO 70 M )  n p e n c T a B n e H a  mn- 
H U C T ~ I M I I  n a q K a M u  TOJUIUHOIO no 15-20 M H T O H K U M H  n p o c n o m H  
IleCKOB. H N X H ~ R  Y a C T b  pa3pe3a K a K  no K O f l U Y e C T B y n C C ~ l a H b [ X  npo- 
cnoes. T a x  u no T o n u m e  o r n e n b H b l s  n p o n n a c T K o s  6onee n e c s a H u c T a .  

K 3 ~ o k  q a c T w  pa3pe3a H n p u y p o ' l e H a  r a 3 o ~ o ~ n e ~ c a r ~ a n  3anexb 
(puc .  78). C p e n ~ ~ n  r . l y 6 H H a  3 a n e r a ~ u ~  ~ O P W ~ O H T ~  H a  c B o n e  CTPYKTY- 

p b l  6 f l U 3 ~ a  K 4100 M. C p e n H H f i  ( H e @ ~ e r a 3 0 ~ 0 ~ n e H ~ a T H b f i )  r O P U 3 0 H T  
TOJIUITHOIO 152 M H a  70% COCTOMT n3  necqamx  npocnoes. 6onee 
n e C 4 a H b I M H  RBJRIOTCR B e p X H R R  H HMXHRR 4 a C T H  r a P H 3 0 H T a .  C p e n H ~ l R  

s a c n  pa3pe3a ( T O ~ I U H H ~  10-18 M )  n p e n c T a s n e H a  nepecnanaaloulu- 
MHCR n e C q a H O - a f l e B P H T O B b I M U  Pi I'JlMHHCTbIMU (60nbU0k MOUHOCTW) 
npocnomw. Cpen~nrr  m y 6 u ~ a  3anera~urr  r o p a 3 o ~ ~ a  H a  ceone nonen- 
T H E  4260 M. HuxuuR ( H e @ T R H o f i )  TOPH30HT TOflIlJUHOlO 159 M RBf lReT-  

CR ~ a ~ 6 o n e e  n e c s a w b l M .  Ha n e c s a H b l e  npocnou n p u x o n u T c R  73% ero 
o61ueii TOJIUIHHH. 6 6 n b U l a R  Y a c T b  WAX npocnoea cnoxena n e c K o M ,  H O  
e C T b  U ~ p O C f l O N  IIeCYaHHKOB (10%).  O T n e n b H b l e  n e C 4 a H M e  n a 4 K H  

u M e l o r  ~ o n u l w ~ y  no 25 M .  Cpennnn m y 6 u ~ a  3 a n e r a ~ w n  ~ O P U ~ O H T ~  H a  

csone c ~ p y ~ ~ y p b l  p a m a  4400 M. 
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flnoqadu n e q ! J ~ e t a 3 o u o c x o c ~ u  onpenennnucb n n a H u M e T p w p o s a H u e M  

y q a c T K o e  3anexn B npenenax y c T a w o B n e n H b l x  KOHTYPOB ~e@era30- 
HOCHOCTW. KOHTYPH I l P O B O ~ U f l N C b ,  UCXOAR U 3  OTMeTOK BHK ( n o n 0 l u B b l  

3 a f l e ~ n )  H THK, yCTaHOBf leBHblX B OTAeilbHLdX C K B a X U H a X .  OCHOBO~ 
nnn onpenenewnn n o n o x e ~ u k  BHK u THK nocnyxnnu p e 3 y J I b T a T b I  

o n p o 6 0 ~ a ~ n n  c K s a x u w  H M a T e p w a n M  npok~ucnoso-reo@u3wsec~wx wc- 
c n e n o ~ a ~ n f i .  r p a w w u b l  3anexek nposonwnmt. no nonomse ~ e @ ~ e ~ a c ~ -  
q e H w u x  n n a c T o B ,  ~ ~ H H M ~ I O U U X  ~au6onee  H H ~ K O ~  r n n c o M e T p H q e c K o e  

nonoxewue. 
~ P N  OKOHTYPHBaHUW 3 a J l e X U  YqTeHO,  4 T O  B CKB. 1 N 3 (CM.  

PHC.  76 ) IlOJIyqeHLd n p l i T O K H  ra3a ( C O O T B ~ T C T B ~ H H O  500 U 300 TblC. M3/ 

CYT) u K o H n e H c a T a  (150 u 100 T/CYT), a B CKB. 2 , 4  A 5 - ~ P I I T O K I *  He@-  

TH ( C O O T B ~ T C T B ~ H H O  250, 200 U 150 T/CYT). A a H H b l e  O ~ ~ O ~ O B ~ H U U  

H o ~ H T H o - ~ ~ o M ~ ~ ~ ~ ~ ~ H H o ~  3 K C n J l y a T a u U U  CKB. 2 (CKBBXUHB B C T y n U J a  B 

3 K C H f l y a T a U w l o  C BblCOKWM i ' a 3 0 B b l M  @ ~ K T O P O M ,  I lPeBbl l l la IOlUITM 

1000 M3/T) ~ 0 3 B O f l H f l W  I I p e n n O f l O X U T b ,  4 T O  n e p @ o p ~ p o B a ~ ~ L J h  N H T e P -  

B a n  B 3 T 0 k  C K B a X U H e  ( a 6 ~ 0 f l K ) T H b l e  OTMeTKA OT -4524 no -4494 M )  
OTHOCNTCR K H ~ @ T R H O ~  s a c T u  n n a c T a  w p a c n o n o x e H  B ~ J I U ~ P I  r a3o~e@-  
TRHOTO K O H T a K T a .  P e 3 y f l b T a T b l  o n p o 6 o ~ a ~ u n  PI 0 n b l T ~ o k  3KCl l f lYaTaUl i lZ  

CKB. 1, KOTOPaR I I P O n Y U H P Y e T  M 3 0 M  U KOHneHCaTOM H 3  U H T e P B a f l a ,  

TUflCOMeTPHYeCKH p a C n O d T O X e H H O r 0  H e n O C p e n C T B e H H O  H a A  n e p @ o p H p o -  

B a H H b l M  WHTePBaflOM CKB. 2, Il03BOJIRIOT I lPWHRTb rHK H a  a6con10~~ok  
OTMeTKe  -4494 M, s T 0  COOTBeTCTByeT B e p X H e k  O T M e T K e  A H T e p B a f l a  

O I I ~ O ~ O B ~ H U R  CKB. 2. 
I I o n o x e ~ u e  ~ o n o ~ e @ ~ ~ ~ o r o  K o w T a K T a  onpenenrrnocb no p e 3 y n b ~ a -  

T a M  o n p o 6 o ~ a ~ u n  H n p o ~ b l c n o ~ o - r e o @ u 3 ~ q e c ~ u x  M C C ~ ~ ~ ~ O B ~ H I I ~ ,  B ~ I -  
IlOJlHeHHblX B CKB. 4. B 3 T 0 k  C K B a X H H e  n P H  O ~ ~ O ~ O B ~ H U N  H H T e P B a f l a  

C a 6 ~ 0 ~ b 3 T H b l ~ H  OTMeTKaMU OT -4685 no 4 6 4 8  M HOfly'4eH n p l l T 0 K  

~ J I ~ C T O B O ~  B O n b I  C ~ ~ ~ U T O M  100 T ~ C Y T ,  a B FlpOUeCCe HCnb lTaHUU BbIUle-  

nexawero wmepeana (OT -4623 no -4597 M )  - n p n T o K  6 e 3 ~ o n ~ o f i  
H ~ @ T U  ~ ~ ~ H T O M  200 T/CYT. y 4 ~ ~ b l B a f l  p e 3 y f l b T a T b I  O ~ ~ ~ ~ O B ~ H M R  ll n a H -  

H b r e  u H T e p n p e T a u u u  6 0 K o B O r o  K a p o T a x w o r o  3 o ~ n w p o s a ~ n ~ 1 ,  BHK npw- 
HRT H a  3 M my6xe H H x w e r o  O T B e p c T n x  nep@opauuu B u H T e p B a n e ,  u 3  
KOTOpOrO n O J y 4 e H  ~ p ~ ~ b l l ~ ~ e ~ ~ b l k  n p H T 0 K  6 e 3 ~ 0 n ~ o i i  H ~ @ T M  ( H a  a6-  
~ 0 f l l o ~ H o k  O T M e T K e  -4626 M ) .  

T ~ K H M  0 6 p a 3 0 ~ ,  ~ e @ ~ e r a 3 0 ~ o ~ n e w c a ~ ~ a r r  3 a n e x b  6 n o ~ a  I onpo- 
6 0 B a H a  B n R T H  C K B a X H H a X  ( n B e  C K B a X U H b l  nanli n p l l T O K H  ra38 A KOH- 

n e H C a T a ,  a B T p e X  C K B a X U H a X  I l O f l y Y e H a  H ~ @ T L ) .  P e 3 y J I b T a ~ b l  011~060- 
BBHHR U O ~ ~ I T H O A  3 K C n J Y a T a U U W  3TWX C K B a X W H  ~ 0 3 B O f l U f l W  OTHeCTH 

3 a n a c b 1  yrnesonoponos no 6 n o ~ y  I K K a T e r o p r t u  CI .  
B H ~ ~ ~ ~ O ~ O B ~ H H M X  6 n o ~ a x  r p a n w u b l  3anexek IlpOBOAHflUCb no 

nOPOUlBe  T e X  IIJIaCTOB, T O n W H a  KOTOPblX BKf l IOYaJ l aCb  B ~ @ @ ~ K T A B H Y H )  
~ ~ ~ O H ~ @ T ~ H ~ C ~ I U ~ H H ~ I O  T o n m w H y ,  onpenennetdylo no n a H H b l M  n p O M b l C -  

. J ~ o B o ~ ~  T ~ O @ U ~ H K U  C YqeTOM H H X H e T O  KPUTWqeCKOTO 3 H a ' l e H U R  UCTNHHO- 
r0 Y n e . l b H O r 0  3 f l e K T p U q e C K O r O  COnpOTHBJeHHSl .  n a ~ ~ b l e  0 K O H T a K T a X  
He@Tb - BOAa H ra3 - H e @ T b  B p a 3 " l l l q H b l X  TeKTOHUYeCKHX 6 n o ~ a x  
6 u n ~ 1  H C n O f l b 3 0 B a H b I  nf lR YCTaHOBneHUR H a  r eOf lOrH¶eCKUX n p o @ k i n R x  
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1 'i 
! r p a H u u  3anexr1 B H a n p a s n e H w H  n p o c T n p a H n n  u nanenwa n p o a y K T u e -  

HNX n n a c T o B  H nna o n p e n e n e H n R  n o n o x e H N X  KOHTYPOB I - ~ ~ O H O C H O C T U  

H a  c ~ p y ~ ~ y p n o f i  K a p T e  (CM. pnc. 77). npw n p o s e n e H n u  K O H T y p a  T 8 3 0 -  

HOCHOCTW no B e p X H e M y  ( ~ ~ ~ O K O H ~ ~ ~ H C ~ T H O M ~ )  I'OPHSOHTY YqTeHO,  Y T 0  

H a  3 a n e ) K N  OTMeYaeTCR HeCOOTBeTCTBHe KPOBnW 3 a f l e ) K U  H C T p a T H r p a -  
@ U q e ~ K ~ f i  K P O B n H  r O P N 3 O H T a ,  0 6 y c n o ~ n e ~ ~ o e  H a n U q U e M  B s e p x ~ e f i  
s a c T u  pa3pe3a n e n p o n y ~ ~ n s ~ o f i  rnw~ucroii nassn ,  T o n q u H a  ~ o ~ o p o f i  
y s e n u r u B a e T c a  OT c B o n a  K ~ p ~ n b n ~ .  n o c ~ o n b ~ y  C T p y T y p H a a  l K a p T a  

no c ~ p a ~ u r p a @ u s e c ~ o f i  K p o s n e  ~ O P H ~ O H T ~  6onee T o r H a ,  s e M  K a p T a  no 
K p o B n e  3anexu ( c~pa~nrpa@w. iec~u i i  K o M n n e K c  H a n e x n e e  sblnenaer- 
cfl B pa3pe3e n n y q l u e  K o p p e n a p y e T c n  no nnoqanu) ,  C T p y K T y p H u e  

I IOCTpOeHHn B b l n O n H e H b l  no K p O B n e  TOPH3OHTa ,  a n O n O X e H W e  KOHTYPOB 
~ ~ ~ O H O C H O C T U  nepeseceno c n p o @ u n b s b . r x  paspesoe, H a  K O T O ~ M X  oco- 
~ ~ H H O C T H  H a c b l u e H n n  3 a n e x ~  O T p a x e H M  c y q e T o M  X a p a K T e p a  H3Me-  

HeHHX TOJlWUHbl  H e n P O n Y K T U B H b l X  IIJIllaCTOB B B e P ~ H e f i  ' I aCTH pa3pe3a 
TOPU3OHTa .  Ha PWC. 78 n O K a 3 a H 0 ,  H a C K O n b K O  M O X e T  6 M T b  3 a ~ b l l u e H a  

! m I O U a A b  ra30HOCHOCTW, e C n H  H e  Y q U T b l B a T b  H a J l H q H e  rJlNHHCTblX H e -  
n p O n y K T W B H b l X  I InaCTOB B K p o B e n b H o f i  W C T H  r O P U 3 O H T a .  

f a 3 0 H e @ ~ e ~ a ~ b l 4 e ~ ~ b l e  T O A 4 U H b l  B OTAeJIbHbIX C K B a X N H a X  O n p e -  

L l e n R n H C b  no m I a r p a M M a M  3JIeKTpWYeCKOrO U P a n U O a K T N B H O r O  MeTO- 

n o B .  Bblnene~ne n p o n y i c T u s H u x  n p o c n o e B  B paspeae c K a a x n n  OCY- 
U e C T B n R n O C b  C WCl IOnb30BaHUeM ACTHHHblX Y A e J b H b l x  3 f l e K T p U q e C K A X  

~ 0 n p o ~ f i ~ n e ~ k i f i  no 6K3 w n o ~ a 3 a U H k  u nc. n p u  s T o M  y s u T b l s a -  
1 AWCb p e 3 y n b T a T b l  o n p o 6 0 ~ a ~ u n  C K B B X H H  U P a C q e T H b l e  3 H a q e H U f f  

x p w T u s e c K u x  conporusne~ufi  n p o M b l l u n e H n o r o  K o n n e K T o p a .  HHXHUR 
npenei W C T W H H ~ I X  y n e n b m x  c o n p o ~ u ~ n e ~ u f i  r a 3 o ~ e @ ~ e ~ a c b l u e ~ ~ b 1 x  
n n a c T o B  onpenennnca n y T e M  c o n o c T a s n e n w n  p e a y n b ~ a ~ o s  onpo6osa- 
H U E  I InaCTOB C AX Y n e J b H b I M A  COIlPOTUBAeHUAMU. AJSI C p e n H e r O  (ra- 
~ O K O H ~ ~ H C ~ T O H ~ @ T R H O ~ O )  TOPU3OHTa  3 T a  BeJlHqllHa C O C T a B u n a  

10 OM.M. K p o ~ e T O r o ,  no M e T O n A K e ,  W ~ ~ O X ~ H H O R  B p a 6 o ~ e  [42], on- 
penennnocb c o n e p x a H u e  r n u H u c T o r o  M a r e p u a n a ,  n B o u e H K y  T o n q n -  

H ~ I  ~axnof i  n a w u  n e c s a ~ o - a n e s p u ~ o - ~ U H H C T ~ I X  K o n n e K T o p o B  BHO- 

C U J l a C b  I I O n p a B K a  H a  rJIUHACTOCTb. ~ O ~ T O M Y  I lPUHI lTb le  I lOnCYeTa  
3 a n a c o ~  ~ ~ ~ O H ~ @ T ~ H ~ C ~ I I U ~ H H ~ I ~  T o n u u H b l  x a p a ~ ~ e p ~ 3 y m ~  necsano- 
a n e B p ~ T ~ B b l f i ,  T a K  H a e b ~ B a e ~ b l f i  < Y N C T ~ I # > >  K O n J e K T O P .  

C p e n ~ n n  r a 3 o ~ e @ ~ e ~ a c b l q e ~ ~ a n  T o n q u H a  no K a x n o M y  6 n o ~ y  nna 

i K a X A O r O  I 'OPU3OHTa O n p e A e J I R J I a C b  C I lOMOUbH)  K a p T M  A 3 O n a X H T  K a K  

c p e n ~ e s 3 ~ e u r e ~ ~ a n  no nnouanu. KOHKP~THO nnn 6 n 0 ~ a  I P a c c M a T p l i -  
B a e M O r O  r O p U 3 0 H T a  6 ~ n o  n O C T p O e H 0  n B e  K a P T b I  H 3 0 n a X N T .  O A H ~  OT- 

p a x a e T  ~ @ @ ~ K T U B H Y K )  ~ ~ ~ O H ~ @ T ~ H ~ C H U ~ H H S ' H )  T O ~ I U H H Y .  mopan - 
~ @ @ ~ K T N B H Y H )  r a 3 0 H a c b l q e ~ H Y H ) .  H e @ T e H a ~ I d I U e ~ ~ b l f i  0 6 5 e ~  H ~ @ T I L H O ~ ~  

o ~ o p o r ~ w  onpenennncn, HcXOAR n3 p a 3 ~ 0 c ~ n  r a 3 0 ~ e @ ~ e ~ a ~ b l u e ~ ~ o r o  
u r a 3 o ~ a c b 1 u e ~ ~ o r o  0 6 a e ~ o s ,  a c p e n H n n  ~ @ @ ~ K T H B H ~ X  ~ e @ ~ e ~ a c b l -  
q e H H a a  T o n q u H a  - n y T e M  n e n e H n a  ~ e @ ~ e ~ a c b l r q e ~ ~ o r o  o6'be~a H a  
n n o q a n b  H ~ @ T ~ H O C H O C T H ,  O n p e n e n e H H y r o  n n a H u M e T p u p o s a H w e M .  

KOB@@UYUBHT o ~ ~ p b l 7 0 L i  nOPUCTOCTU P a C C q N T b l B a n C R  K a K  no K e p -  

HOBUM n a H H b l M  (6onee 200 06pa3uos), T a K  w no M a T e p w a n a M  n p o M b l c -  
nosofi reo@usu~n.  O T K P H T ~ R  ~ O P H C T O C T ~  no 0 6 p a 3 u a ~  K e p H a  onpe- 
nennnacb s e c o s u M  M e T o n o M  n p e o 6 p a x e ~ c ~ o r o .  no M e r o n y  n. n. Ae- 
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PHC. 78. C T P Y K T Y P H ~ R  KapTa OnHOrO H3 
~ e c i o p o x n e ~ H R  no Kposne eepxnero ro- 
pM3OHTa IV pUTMa 

n y C H H a  W M. A. U B ~ T K O B O ~ ~  
[5] B n n o c ~ o n a p a n n e n b ~ b ~ x  
m n ~ @ a x  a u e H m a n a c b  3 @ @ e ~ -  
T H B H a R  IlOPHCTOCTb. ~ P H  N 3 y q e -  

HUH KOnJleKTOPCKHX C B O ~ ~ C T B  no- 
pon no K e p H y ,  wcxonn w3 H H X -  

H e r o  npenena n p o H u u a e M o c T w  

KOJIneKTOpOB, p a B H O r 0  1 MU, 
6blnu ~ a i i n e ~ b l  rpaeasme 3 ~ a -  
q e H U I l  IIOPHCTOCTH, MMHNCTOCTH 

PI K ~ ~ ~ O H ~ T H O C T U  n O p O n  AJlB 

p a 3 n e n e H N X  HX H a  KOJlJ leKTOpbl  
I1 H e K O n n e K T O p H .  

n o  3 a e ~ c a ~ o c ~ n  n p o H w u a e -  

MOCTW OT OTHOCWTefibHOTO C O n e p -  

1 MA x a p a ~ ~ e ~ w 3 ~ m ~ c n  nopo- 
n b l  C OTHOCNTenbHblM C O P e P X a -  

HweM u e M e H T a  0,8. C o n e p x a ~ ~ e  u e M e H T a ,  pastioe 0,8, COOTBeTCTByeT 

I IO~ACTOCTH 8%. Ta~o i i  xe  ~ n x ~ w i i  npenen n o p u c T o c T w  K o n n e K T o p a  

n 0 n y q e H  N n0 3aBWCHMOCTH MeXJIy  ~ p O H H U a e M O C T b l 0  U IIOpliCTOCTbH). 
~ ~ C C J I ~ ~ O B ~ H N R  ~ ~ B U C U M O C T ~ ~  ~ p O H H U a e M O C T H  O T  rnWHWCTOCTW W K ~ Q ~ O -  

HaTHOCTU n O K a 3 a n H ,  9 T O  I lPOHWUaeMOCTb 1 MA C0OTBeTCTBYH)T ran- 
HkICTOCTb 46% U K ~ P ~ O H ~ T H O C T ~  25%. 

A e T a J I b H o e  H 3 y Y e H U e  K e p H a  ~ 0 3 B O J I f i J I O  BblflCHHTb, YTO I lOPOAbl  X a -  

p a ~ ~ e p m y r o ~ c n  B ~ I C O K H M  c o n e p x a n n e M  nec'ta~oir @ p a ~ u u u ,  BMXOA 

~ o ~ o p o f i  ~ o n e 6 n e ~ c a  OT 17 no 80% A B c p e n n e M  c o c + a B n n e T  o K o n o  

50%; C O n e p X a H U e  ~ ~ U H H C T O ~ ~  @ P B K U U H  B C p e A H e M  COCTaBnXeT OKOJIO 

13%. K ~ P ~ O H ~ T H O C T ~  - 9% ; IIOPUCTOCTb no K e p H y  B a p b H p y e T  OT 16 
no 23%, c o c T a s n a n  B c p e n H e M  18,5% ; n p o n u u a e M o c T b  ~ o n e 6 n e ~ c n  OT 10 
no 397 MA A B c p e n H e M  c o c T a s n n e T  107 MA. B c p e n H u e  3 ~ a s e n u n  
IlOPliCTOCTA U n P O H U U a e M O C T A  B B O n H n a C b  I I O n p a B K a  H a  BCeCTOpOHHee  
& a B n e H U e , p a C C s H T a H H a A  no MeTOENKe,  O ~ H C ~ H H O ~ ~  B [94]. Ha rny6n- 
H a X  4200-4400 M nJIR K P Y n H 0 3 e P H H C T b l X  p a 3 ~ 0 ~ T e f i ,  UMeKJUWX B 

p a c c M a T p l i B a e M o M  r O p H 3 0 H T e  ~aw6onee l u N p O K O e  p a 3 B H T H e ,  3 T a  no- 
n p a e K a  (B OTH.%) C o c T a s l i n a  2,5nna n o p n c T o c T u  u 21,O nna nponn- 
aaemocru. C y q e r o M  n o n p a s K I l  c p e n H n e  s ~ a s e n u n  n o p H c T o c T n  n npo- 
HUUaeMOCTN p a B H b l  COOTBeTCTBeHHO 18% H 85 ME. 

Onpenene~ne ~ o s @ @ w ~ u e ~ ~ a  O T K P ~ I T O ~ ~  ~ O P U C T O C T H  no n p o M b l c n o -  

B O - ~ ~ O @ A ~ H ' ~ ~ C K W M  UCCJl$AOBaHUIlM B b l ~ O n H I l J I O C b  MeTOnOM COTIPOTUB- 
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JIeHufi A no KoMnneKcy l l C  n TK. B e n u q n ~ a  nopncTocTw no naHHwM 
npo~blcnosori reo@wsu~u cocTaenna 19%. 

K ~ K  cnenyeT n3 W ~ J I O ~ ~ H H O ~ O ,  pe3ynb~a~b l  onpenenennn nopucTo- 
CTH no KepHy u no r e o @ n 3 u s e c ~ n ~  naHHblM snonne conoc.rasnMbl. 
Y ' I W T ~ ~ B ~ R  HenOCTaTOYHYH) OCBeUeHHOCTb KePHOM n p o n y ~ ~ u ~ n o f i  qaCTU 
pa3pesa, nnn noncseTa 3anacos npUHRTa eenuqnna nopncTocTu, onpe- 
nenennan no npo~ucnoso- reo@n3nsec~u~  nccnenosaHnnM. 

Ko~@@uL~u~HT Z ~ ~ O H ~ @ T ~ ~ ~ ~ C ~ I ~ ~ K H O C T U  B b I Y U C A R f l C R  KaK pa3HOCTb 
Mewtny enn~suef i  N conepwtaHneM csn3aHHofi eonbl. Conepwta~ue cen- 
3annoA B O ~ M  u3yqanocb Ha o6pa3uax Kepua MeTonaMn u e ~ ~ p u @ y r u -  
posaHnn u ~ a n u n n n p ~ o f i  nponwTKu. Y r u ~ b ~ e a n ,   TO r a 3 0 ~ e @ ~ e ~ a c b l -  
qeHHble TOJIIUNHM OueHnBanncb c yqeToM nonpamu Ha conepxanue 
~ J I U H U C T O ~ O  MaTepwana B KonneKTope, s ~ a r e ~ n e  ~ o s @ @ e u u e n ~ a  ra3o- 
~ e @ ~ e ~ a c b I u e u n o c ~ ~ ~  TaKme nonxHo x a p a ~ ~ e p w 3 0 s a ~ b  nernu~uc~bl i i ,  
TaK Ha3blBaeMblfi < ~ ~ L i ~ T ' b l f i >  KOJlfleKTOP. ~ O ~ T O M Y  6 b l ~ a  BblnOnHeHa 
BbI60pKa a~ann30u  KepHa c conepwtaHneM m n ~ w c ~ o - a n e s p n ~ o s o f i  

! @ p a ~ u u a  no 40% (B   TUX 06pasqax rnuHucTafl @ p a ~ u u n  CocTasnflna 
MeHee 10'/0), U PaCCsUTaHa OCTaTOqHaX UOnOHaCblUeHHOCTb no 3TWM 

o 6 p a 3 u a ~ .  C p e n ~ e a p u @ ~ e ~ n s e c ~ a n  senlrquna ee cocTasuna 15'10. 
K p o ~ e  TOTO, OCTaTOqHan BOnOHaCblULeHHOCTb OnpeneflRnaCb PaCqeT- 
H b t M  nYTeM no ypaUHeHUh3 M H O ~ O M ~ P H O ~ ~  CBn3U ee CO 3HaqeHNRMN 110- 

PNCTOCTU, IlPOHUUaeMOCTH N rflUHUCTOCTI1 TeX Xe 06pa3uos KepHa. 
3HaseH~e K O ~ @ @ ~ U U ~ H T ~  O C T ~ T O ~ H O ~ ~  BOJOHaChlILleHHOCTH TOXe OKa- 

,I 3anocb ~ J I U ~ K U M  K 0,15,  TO o ~ s e q a e ~  s e n u q u ~ e  K O ~ @ @ N U H ~ H T ~  ra30- 
H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T U  <<YUCTOrO>> HerJlUHNCTOrO KOJlfleKTOpa, ~ ~ B H O R  
0,85. 

n n a c ~ o s a ~  TeMneparypa onpenennnacb no pe3yJbTaTaM TOYeqHblX 
U IlONHTePRaJIbHblX 3aMePOB B CTBOflaX OCTaHOBfleHHblX WKBBXWH 

( ~ c e r o  uccnenosanocb nurb c ~ s a m u u ) .  n o  ~ T H M  3 a ~ e p a ~  nonyqena 
' , ' , 3aBUCRMOCTb TeMnePaTyPbl OT my611Hb1, KOTOPaB II 6b1na WCnOnb30Ba- 

Ha nnn xapaKTepucTwKn cpenHHx 3nase~uA TeMnepaTypbl o+nenbnblx 
rOPU30HTOB A ~ J O K O B  B 3aBUCUMOCTU OT rny6u~b l  N X  3aneraHqn. Ann 
uccnenyeMoro o 6 . b e ~ ~ a  nnacTosan TeMnepaTypa t,;, npnnnTa p a s ~ o k  
95" C, a TeMnepaTypuan nonpaBKa 

293 
= 0,796. 

i 
= 

273 + t,,,, 
H U Y Q A ~ H O ~  rlnacTo8oe nasneHne onpenennnocb no CTaTuqecKuM 

YCTbeBblM PaBJeHHnM U CKBaXUHaX, IIaBlllUX nflaCTORylo Bony U f l U  

3anOJIHeHHbIX MOPCKOA ~onoA,  a TaKXe no DaHHblM 0 BOCCTaHOUJleHUU 
CTaTUYeCKUX YCTbeBblX ~ ~ B J ~ ~ H u u  B ra30KOHneUCaTHblX CKBaXHHaX. 
Bb l~ucne~nb le  3 ~ a ~ l e ~ u n  nnacToBHx n a ~ n t ~ ~ k  npmonunwcb K cpen~ei r  
m y 6 u ~ e  ~ ~ ~ O K O H ~ ~ H C ~ T H O R  30Hbl rOpU30HTa. n p u  HadlUqHM no TOpU- 
30HTY HeCKOflbKUX ~npenefleHNt?, BblnOflHeHHblX O n H A M  H TeM Xe Me- 
TonoM, uaxonnnocb c p e n ~ e a p n @ ~ e ~ u q e c ~ o e  3 ~ a s e ~ u e  oueHKu nnacTo- 
nor0 nameHun naHHblM MeronoM. B Tex cnysanx, Korna nnacToRoe 
nasnenne onpenennnocb H no BonnnoMy cron6y, u no cTaTwqecKuM 
ycTbeBblM nasneuunM, HasanbHoe nnacToaoe naunenue no ~ O P N ~ O H T Y  

ablq~cnnnocb tiaK c p e n u e a p n @ ~ e ~ u q e c ~ o e  u3 neyx yea3an~blx onpene- 
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n e ~ u f i .  Ha OCHORe BblqUCfleHHUX TaKNM 06pa30M HaqaJIbHblX nnacTo- 
BHX n a s n e ~ ~ j i  nocTpoeHa 3 a ~ n c n ~ o c ~ b  nasanbnblx nnacTosblx naa- 
nennA OT cpennnx my6us  3 a n e r a ~ n n  ~ ~ ~ O K O H ~ ~ H C ~ T H ~ I X  SOH. AJR 
paccMaTpusaeMoro o 6 b e ~ ~ a  cpenaun m y 6 u ~ a  cocTas.lner 4380 M, Ha- 
qanbHoe nnacToeoe naenenwe - 461 K ~ C / C M ~ .  

K o ~ @ @ u ~ u ~ H T  CWUMUWOCTU nflllCTO8OZO Za3a npU HaqaflbHOM 
nasnennw n nnac~osoii  TeMnepaType naxonnncn. no H ~ B ~ C T H ~ I M  rpa@n- 
KaM [212]. OH IlpHHflT PaRHblM 1,130. 

~ O T H O C T ~  c ~ ? ~ ~ ~ u P o B ~ H H O ~ ~  N ~ @ T U ,  0 6 W ~ ~ b l G  K O ~ @ @ U ~ U ~ H T  A 
a a s o n u c b ~ r y e ~ ~ o c ~ b  nnacTosofi n e @ ~ u  onpenenfinwcb no p e s y n b ~ a ~ a ~  

. . .  , 
Haranbnoe c o d e p x a ~ u e  t i o ~ d e t i c a ~ a  sb~vwcnnnocb B npoMNcnosblx 

YCJIOBUnX. ~ ~ O ~ ~ K U U R  I'a30KOHAeHCaTHbIX C K B B X U H  CenapUpOBaJlaCb 
npn nasnenww 60-70 K~CICMZ. Bb lna~~ l l l j i  B cenapaTopax KOHneHCaT 
c~a6ufln3uposancn B nocnenymueM npu a ~ ~ o c @ e p ~ b l x  ycnos~nx .  
npo~b lcnosoa  noKyMe~~auneH 3 a @ u ~ c w p o n a ~ ~  C Y M M B ~ H ~ I ~ ~  ne6m ra-  
38 cenapaquu u ra3a nera3auu11 Konnencara (T. e. ne6m c~a6unbl<oro 
ra3a) k~ n e 6 n ~  c~a6nnbuoro KonneHcaTa. HaqanbHOe conepxaHNe 
(C5+) B nnacTouoM ra3e onpenennnocb KaK cyMMa yrnesonoponos 
Cg+ B ra3e cenapauuu PI ra3e nera3auun KoHneHcara (no p e 3 y n b ~ a ~ a ~  
n a 6 o p a ~ o p ~ o r o  a ~ a n w a  ra3a) n C T ~ ~ H J I ~ H O I ' O  KoHneHcara. Conepma- 
HMe nOCnenHer0 PaCCqNTblBaJIOCb no npOMblCJlORblM naHHblM, klCXOAX 
M 3  CpenHerO RblXO&a KOHaeHCaTa 3a HeCKOnbtiO MeCRUeB HaqaflbHOrO 
nepNona 3 ~ c n n y a ~ a u n 1 1  cKuaxws. C qenbro pa3nenb~oro noncqeTa Ha- 
YanbHblx ~ ~ ~ ~ H C O B ~ I X  3anacou n a u a ,  nponaHa w 6 y r a ~ o s  B na6opa- 
T O P H ~ I X  Y C I I O B H ~ X  onpenennnocb conepxaHHe ~ T I ~ X  KoMnoHeuToB B 
rase. 

C O C T ~ B  ra30KOHneH~aT~0fi CNCTeMbI ( r / ~ ~ )  ~f le~yH)IU~f i :  ~ ~ a 6 l l J I b -  
nbla KOHAeHCaT (cpen~nf i  UblXOn KOHAeHCaTa 6 Ha~aJlbHblfi nepU0n) - 
218.0; C5+ B ra3e cenapauwu u ra3e nera3auuu KoHneHcaTa- 17,O; 
noTeHunanbHoe conepwawue neHTaHos (CS+) B nnacToBoM ra3e- 
235,O; 3TaH (C2) - 45,O; npOnaH (C3) - 31,O; 6yTaHb1 (CI) - 24,O. 

O ~ O C H O ~ ~ H U ~  tlpOeKTrtO20 K O ~ @ @ U ~ + U ~ H T I ~  ~e@~eoTdaqU. K ~ K  OTMe- 
qanocb paHee, paccMaTpwsaeMan B tiaqecme npmepa 3anemb cpen- 
Hero ropu30n~a x a p a ~ ~ e p u 3 y e ~ c n  HanusueM H ~ @ T R H O ~ ~  O T O P O ~ K M .  

O ~ O C H O U ~ H U ~  K O H ~ ~ H O ~ ~  H ~ @ T ~ O T ~ ~ Y U  H ~ @ T R H O ;  OTOPOqKIl Cy- 
UleCTBeHHO OTJUYaeTCIl OT O ~ O C H O B ~ H R I I  ee s U C T 0  H P @ T R H O R  3aJe- 
XU. ~ O ~ T O M Y  B HaCTOUULeM pa3nefle, nOMHM0 O ~ O C H O B ~ H I ~ R  H ~ @ T ~ O T -  

nasu nnn 3anem11 cpenHero rOp113OHTa, naHo 0 6 0 ~ ~ 0 n a n n e  ~ P O ~ K T H O A  
n e @ ~ e o ~ n a ~ u  H n.in H ~ @ T I I H O ~  3anemu HaxHero ropu30u~a p u m a  IV. 

B H ~ @ T ~ H o $ ~  3aJleXll HIIXHeTO TOPU3OHTa H H ~ @ T R H O ~ ~  OTOPOqKe 
cpennero ~ O P W ~ O H T ~  cnenyeT omllnaTb nponsneuun cMeluaHHoro pexu-  
Ma: PeXHM PaCTBOPeHHOrO ra38 B ~a9aJlbHblfi IlepUOa U UblTeCHeHUe 
r a 3 u p o ~ a ~ ~ o f i  H ~ @ T I I  uonofi B nocnenymmeM. A H ~ ~ O ~ M ~ H ~ I M U  ecTecT- 
UeHUbIMU PeXliMaMU XapaKTepki3yloTCX COCenHkie MeCTOpOwt~eHUF 
naHHOr0 p a f i o ~ a .  Ha nOBOflbH0 aKTMBHYh3 C B R 3 b  C ~ ~ K O H T Y P H O ~ ~  06- 
.lacTbm B paccMaTpnuaeMblx ~ O P N ~ O H T ~ X  y ~ a 3 b l ~ a e ~  OnblTHan 3 ~ c n n y a -  
TauHn pnna CKeamnn, B KOTOPHX nocne HenpononmsTenbsoro 6e3non- 
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B o n H e H H o c T b  n o 6 b 1 e a e ~ o f i  nponyrcsuu n o c T n r n a  20-30%. 0 H a n u s u n  
BKTNBHO# B O ~ O H O C H O ~ ~  0 6 f l a ~ ~ H  CBUAeTef lbCTB)WT T a K X e  @ O H T ~ H H ~ I ~  

n P l i T O K H  BOnbI  U 3  C K B a X H H ,  p a C n O J I O X e H H b I X  B ~ ~ K O H T Y ~ H O ~  0 6 f l a ~ T H .  

I l p o e ~ ~ ~ a ~  ~ e @ ~ e o ~ n a r a  H ~ @ T R H O *  O T O P O ~ K H  o n p e n e n n n a c b  co- 
OTBeTCTBUH C peKOMeH.4al lHRMM B p e M e H n o r o  MeTOnHYeCKOCO p y K O B O n -  

crsa [57]. P a c c ~ a ~ p u ~ a e ~ a n  ~ e @ ~ n ~ a n  o T o p o s K a  x a p a ~ ~ e p n 3 y e . r ~ ~  
OTCyTCTBUeM YHCTO H ~ @ T R H O ~ ~  ( B  n f l a l i e ) ,  H n H  U ~ ~ C K O H T ~ K T H O ~ ~ ~  3 0 H b l ,  

HaJ lH ' lHeM U A B ~ X K O H T ~ K T H O ~ ~ > >  ( ~ e @ T b  - ra3, ~ e @ T b  - B 0 n a )  H ~ @ T R H O ~ ~  
3 0 H b I  U COrJ l aCHO [ST] n O f l X H a  6 b I T b  O T H e C e H a  K T U n Y  A. O T O P O ~ K ~  
M M e e T  3 H a ' l U T e A b H y B  B e p T H K a J l b H y B  T O f l U H H y ,  KOTOpaI I  n O C T H r a e T  
100 M ( ~ p e . 4 1 1 ~ ~  ~ @ @ ~ K T u B H ~ I I  H ~ @ T ~ H ~ C ~ I U ~ H H ~ R  T O n U H H a  P a B H a  

27 M ) ;  y r f l b l  HaKJTOHa IIJIaCTOB COCTaBf lR loT  10-15". H e @ T b  OTOpOsKH 

B IIJlaCTOBblX YCJlOBUIlX H M e e T  MaJlYlO BII3KOCTb - 0,61 ~n3 ,  a I lpOHH-  

U a e M O C T b  KOflJleKTOPOB no KePHOBbIM a a H H b l M  C O C T a B n X e T  85 MA. Y ~ H -  
T b l B a I I  H 3 f l O X e H H O e ,  n p 0 e K T ~ k d f i  K O ~ @ @ U U U ~ H T  ~ e @ T e ~ T l l a W i  n J I n  He@-  

T R H O ~ ~  OTOPOgKH IIPWHRT P a B H b l M  0,25. 
Anx OUeHKH ~ ~ O ~ K T H O U  H e @ T e o T n a s M  H ~ @ T R H O ~  3 a f l e X H  H U X H e r O  

T O P U ~ O H T ~  6b1na  ucnonb30~ana M o n e n b ,  n o n y s e H H a n  nnn c M e l u a H u o r o  

p e x n M a  no 17 3 a n e x a ~  ~ e @ ~ e r a 3 o ~ o c u o f i  o6nac~n ,  no K O T O P ~ I M  n0- 
CTUrHYTble  ( @ ~ K T u ~ ~ c K I ( ~ )  ~ 0 3 @ @ M ~ ) l e H T b l  H e @ T e o ~ n a q P i  I IpaKTMYeCKH 

P a B H b l  O X M n a e M b I M  KOHeqHbIM ( ~ a 6 n .  36). 3 a f l e X U  X a p a K T e p M 3 y l o T C X  

I I IpOHHUaeMOCTblo  I I O p I I n K a  100-150 MA, Bn3KOCTblO H ~ @ T W  B n n a C T 0 -  

BblX YCJIOBHRX OT 2 no 6 cn3, 0 ~ 6 0 ~ ~  B O n b l  COCTBBflF+loT 1-2 0 6 5 e ~ a  
nop. 

Y ~ U T ~ I B ~ R  pe3ynb~a~b l  uccneno~a~nf i ,  n p o s e n e H H b r x  p a H e e  nnn 
a u a n o r n q H b I x  r e o n o r u s e c K H x  ycno~ufi ,  B ~ R T ~ I  T a K H e  n a p a M e T  bl, K a K  R n e c q a H u c T o c T b  (n) A ~ H T P O ~ H I I  n n a c T a  no p a c s n e H e H H o c T u  ( [&I), 
X a p a K T e p H 3 y l o I U M e  H e O n H O p O n H O C T b  I I J l aCTa  M UJlOTHOCTb CeTKM CKBa-  

x n H  G(nnn yno6crsa p a c s e T o r r  u c n o n b 3 o s a n a c b  B e n M q H u a ,  0 6 p a T ~ a n  
I 

nnOTHOCTM, --), n B J l n B l l l a R C R  ~ a w t ~ e f i ~ e f i  X ~ ~ ~ K T ~ ~ U C T M K O ~ ~  CHCTe- 
&SB 

Mbl  p a 3 p a 6 0 T ~ M .  

M 3 y s e ~ ~ e  B ~ ~ H M O C B R ~ ~ ~  M e m n y  P ~ ~ J U ~ H ~ T M U  n a p a M e T p a M u  npo- 
H3BOnHAOCb H a  3UBM ~ M I I H C K - ~ ~ P  no n p O r p a M M e  ~ P e r p e c c u o ~ ~ b l f i  

i a n a n n 3 w ,  C O C T ~ B ~ ~ H H O ~ ~  B BU AH 3CCP H p e a J I U 3 y l o ~ e f i  n O C T p O e H H e  

n w ~ e f i n ~ x  n K e a n p a T r r s e c K r i x  p e r p e c c w o H H b l x  3 a ~ ~ c u ~ o c ~ e i r  M e T o n o M  

H a U M e H b l u U X  K B a n p a T O B .  l l o n y s e ~ ~ o e  y p a s n e H u e  perpeccau nepeoro 
nopnnlta u M e e T  sun 

I 
q = 0.75 - 0,26H [K,] + 0.94 - +0,002317. (XI.]) 

scm 

K O ~ @ @ W U H ~ H T  M H O X ~ C T B ~ H H O ~  K O p p e J l n U U U  C O C T a B f l n e T  0,8. Benwquubl 
t - K p M T e p U n  C ~ b I O f l e l l ~ a  nfl5i K O ~ @ @ U I I H ~ H T O B  f l p H  n a p a M e T p a X  COCTaB- 

J r R l o T  3,3; 2,5; 1,4, T .  e. OUli  C Y U e C T B e H H b l  C I lOCTOBePHOCTbB 0,95. 
C p e n ~ n n  ouru6~a  M o n e n w  p a m a  13%. 

reonoro-@u3usec~ue n a p a h l e r p u  K o n n e K T o p o e  n @nlouno~  n u m e -  
TO ~ O P U ~ O H T ~  ( n p o n ~ u a e ~ o c ~ b  no n a H H b l M  npo~blcnosoii reo@usn- 
K H -  166 MA; BR3KOCTb H ~ @ T W  OKOJIO 1 ~n3) CXOnHbl  C n a p a M m p a -  

JlAHHblE n n f l  PACqETA KO30OUUrtEHTOB MHOrOMEPHOrO YPABHEHMS 
PE~PECCMU. OITUCbIBAloUErO 3ABMCMMOCTb HEaTEOTRAYM 
OT TEOJlOTO.W3UYECKUX OAKTOPOB M IIJIOTHOCTM CETKM CKBAXMH 

cypaxmN Bepx~n~WTbnKCBmbl  0,601,59160,12 36.97 0.54 10 

H U X H ~ I  sacra n~ CBHTH I I I I I I  0.44 I ,4457 0,08 25,638 0.50 13.6 

Kana 1 C B P ~  HKn 

Bepx~nn wcra mama XV 
C p w n n  vacTb nnama XV 
HHx~nn sacm nnacTa XV 

CTapm Bepx~nn vacm c a m ~  
n n o m b  nnacra X V  

Cpeatlnn sacm CBHW 
nnacTa X V  

b Hmcsnn sacra CB- 
S mama XV 
f 
a = rn Bepx~nn s a c ~ b  nmma XV 

Cpensnn sacTb nnacTa XV 
Hnmnn s a m  n n a m  XV 

E y x ~ a  Bepmn s a m  csmw 
Mnbma nnama XV 

C ~ ~ n n n n  sacm cnnm 
mama XI 

I I H n n m  sacra c n m  
nnacra XV 



10 / " 68.0 11 $:;r "0 Fop". I 1 6 g 8 , 8  
M U  3aJIe~efi,  KOTOPble ~ M J I U  llCnOflb30BaHbl &flu nOJlyLLeHUR MOnenU. 
310 no3~0nnno n p u ~ e n l l ~ b  wonenb m n  onpeneneHnn senuwubl 
~ ~ O ~ K T H O $ ~  H ~ @ T ~ O T ~ ~ Y I I  no HnXHeMy rOPH30HTy, ~ e 0 6 8 0 n u ~ b 1 e  naH- 
~ b ~ e  no ~ o ~ o p o l ~ y  npu~ene~t .1 B Ta6fl. 37. 

~ H T P O ~ U R  IlJlaCTa no paCqJleHeHHOCTU, BhlYUCJIeHHan no naHHblM 
Ta6n. 37, COCTaBUJla 1,9 ~ N T .  I'1~n0JIb3yn @op~yJIy  (IX.1) H IlpUHMMaR 
BeJlWYUHy, 0 6 p a ~ ~ y n  IIJIOTHOCTH CeTKU CKBaXMH, paBU0fi 30 ~ ~ / c K B ,  
nJ lR K O ~ @ @ U U N ~ H T ~  H ~ @ T ~ o T L L ~ ~ H  IIOflyYUM OUeHKy qpacy=0,45. 

T ~ K  KaK B ~ I I T U ~  nnn cTaTucTusecKoro uccnenosaHun sanemu ua- 
XOnnTCn Ha m y 6 w ~ e  no 2000 M, a my6uua He BKJllOYeHa B MOneJlb, 
TO npu onpeneneuua ~ e @ ~ e o ~ n a s u  uwmnero ropu30u~a ( m y 6 u ~ a  OKO- 
no 5000 M)  H ~ O ~ X O ~ U M ~  BsecTu nonpamy Ha r ~ l y 6 u ~ y .  npennonaran, 
YTO reocTaTHqecKoe naBneHlle BnuneT Ha BenuYuHy ~ e @ ~ e o ~ n a q u  ~ e p e 3  
IlpOHMUaeMOCTb, n0npaBKy M O X H O  OUeHUTb no MeTOnUKe, O ~ U C ~ H H O ~ ~  

B p a 6 o ~ e  [94]. Ann necqauo-anesponu~osb~x KonneKTopos, saneran-  
~ M X  Ha r f ly6u~e  nopnnKa 5000 M, oTHocuTenbHan senuquua nonpaBKu 
nfln ~pOHUUaeMOCTU COCTaBHT 21%. ~ O ~ T O M Y  38 OKOHYaTeflbHYlO 
oueHKy n p o e ~ ~ u o r o  K O ~ @ @ H U H ~ H T ~  ~ e @ ~ e o ~ n a s ~  npnHuMaeM 3 ~ a u e -  
Hue, pamoe 0.35. 

Ko3@@uyue~r KOHeYHOlj ~u300rdaliu, 3 a ~ u c n q u i  OT pnna @ ~ K T O -  

pos ( p e x u ~  MecropomnetiIln, cmuMaeMocTb nnacTa B npouecce pas- 
p a 6 0 r ~ n ,  s b ~ n a n e ~ l l e  m k l n ~ o c ~ l ~  B nnacTe u T. n . ) ,  onpenennncn B co- 
OTBeTCTBNU C npenCTaBJleHUflMU, M3JlOXeHHblMM B § 3 rJlaBbl IX, U 

6bln npuunr nnn 3anemrl cpenHero r o p w s o ~ ~ a ,  x a p a ~ ~ e p ~ 3 y m q e i t c n  
CMelllaHHblM PeXllMOM, PaBHblM 0.75. 

K O ~ @ @ U I ( U ~ H T  U3BAellEHLLR Il6'HTUHOB u BblCOKOKUnRll4UX (cTa6Hflb- 
HOrO K O H A ~ H C ~ T ~ )  0llpeP.eJIR.TCfi 110 MeTOnHKe, ~ ~ K O M ~ H A O B ~ H H O ~ ~  B 
[I lo] ,  C IlOMOUbH) ~ K C I I ~ ~ U M ~ H T ~ ~ ~ ~ H O ~  OUeHKU IlJlaCTOBblX nOTepb 
KOHneHCaTa; B pe3yJbTaTe K O ~ @ @ U U ~ I ~ H T  KOHneHCaTOOTna'lA COCTaBHA 
031.  

g 3. n O n C 4 E T  HAYAJIbHbIX 5AJlAHCOBblX 
M M3BJlEKAEMblX 3ATIACOB HEQTM, 
TA3A M KOHDEHCATA 06'bEMHbIM METOAOM 

Ha'lanb~hle 6ana~coBble 3anacb1 ~ B O ~ O ~ H O ~ O  ra3a B nnacre, npaBeneH- 
Hble K CTaHnaPTHblM YCJIOBUZM, paCC'lHTMBaflUCb 0 6 b e ~ H b l ~  MeTOJOM 
no @ o p ~ y n e  
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rne G -3anacbl c so6on~oro  rasa, npusenemme K CTaHnapTHuM yc- 
JIOBUIIM, M3; F - ~JIOlUanb ra30HOCHOCTU, M ~ ;  her - CPenHXR 3 @ $ e ~ -  
TuBHan r a 3 0 ~ a c b l ~ l e ~ ~ a n  TofluHHa nponyKTusHoro n n a c ~ a ,  M; m- 
cpenUUk K O ~ @ @ U U U ~ H T  ~ O ~ U C T O C T U ;  k, - cpen~iuA K O ~ @ @ U U U ~ H T  ra- 
~ O H ~ C ~ I I U ~ H H O C T U ;  T,, - cTaHnapTHan TeMnepaTypa, paman  293 O K ;  

p,., - HaranbHoe nnacrosoe naBnenue, K ~ C / C M ~ ;  a., - nonpama Ha 
OTKflOHeHUe YrJleBOnOPOAHblX Ta30B OT 3aKOUa 60fif ln-M~PUOTT~ 
nnn nasnenun p,, u TeMnepaTypbl Tmn, npencTaennroqan se-  
.lllYNHy, 0 6 p a ~ u y n  K O ~ @ @ U U H ~ H T ~  ClKUMaeMOCTN; Tnn - CpenHRII 
nnacTosan TeMnepaTypa, O K ;  p,, - a ~ ~ o c @ e p ~ o e  nasnenue; acT - 
TO me, YTO u ann, HO nnn nasneHnn p,, u TeMnepaTypbI T,, npwen- 
TO a e r = l .  

3~aqenwn  napahterpos, BXOnHUUX B @ o p ~ y n y  (X1.2) caenyroque: 

F=873.104 M ~ ;  h,.,=28 M; m=0,19; k=0,85; p,,=461 K ~ C / C M ~ ;  

f l  = -% = 0,796; pcT=l ;  acl.=l; 
Tnn 

3neCb ~ r - ~ 0 3 i $ @ l l ~ l l e ~ ~  CXllMaeMOCTN r83a npH HaqaJIbHoM nnac- 
TOBOM nasneHua H mnacTosoi TeMnepaType. 
Torna 

F l a q a n ~ ~ b ~ e  6aflaH~OBble s a n a c ~  ~ o ~ a e ~ c a r a ,  rraHa, nponana u 
G ~ T ~ H O B ,  sblpaxeullbIe B Tomax, onpenennnncb yMuomeHueM 6a- 
.IaHCOBblX 3anaCOR Pa38 Ha KOHUeHTpaUIIK) KaXAOrO U 3  KOMITO- 
IleHTOB. 

n p u  noncseTe 3anacoe ra3a no r a 3 o x o ~ n e a c a r u b 1 ~  3a.ne.xa~ ~3 

O ~ U I U X  HaqanbHblX 3anaCOB r838, IlpUBeneHHblx K CTaHnapTHblM YC- 
J I O B I I R M ,  H ~ O ~ X O & U M O  WCKnMYNTb 3anaCbI KOHneHCaTa B ra30BOfi @a3e. 
K O ~ M Y ~ C T B O  KOHneHCaTa B 1 M~ ra3a B ~JIaCTORblX YCnOBNRX [ I ]  

m e  CK- COAepXaHUe KOHneHCaTa B ra3e, r/M3; MH - MOJleKynRPHaR 
Macca KouneHcaTa (M,= 143) ; 0,02405 - ~ ~ p a m e ~ n u f i  B Ky6uqec- 
K H X  MeTPaX 0 6 5 e ~  MOJn Ta38 B CTaHnaPTHblX YCJIOBUIIX. 

C YYeTOM @0pMynbl (XI.3) KOflUYeCTBO CyXOrO ra3a ( )  B 

1 M~ nnacToBoro rasa, npuBenenHoro K cTaHnapTublM ycnosnnM, co- 
CTJBMT 

=, qp,e = 1 - q, = 1 - - . 0,02405, 
M, 

(XI .4) 
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q,,, = 1 - - . 0,02405 = 0,96. 

143 

Y ~ U T & B ~ E  W ~ ~ O X ~ H H O ~ ,  H a q a n b H b I e  6 a n a ~ c o ~ b l e  3anacbl C Y X O ~ O  

T a 3 a  B C T a H n a p T H b l X  YCJIOBMRX PaCC' lNTblBawJTCR C J l e n y l o U N M  o6pa- 
3 0 M :  

G,,,=q,,,G= 0,96.12892.108= 12376 MJIH. hg. 

Hasanb~ble  Janacu  ne@ra p a c c s n T b l e a n u c b  no @ o p ~ y n e  (111.5) 

Q = Fh,.,mk, OP,. 

3 n e c b  

1 1 9 = - = - = 0,66. 
b 1,52 

Hauanbnble 6 a n a H c o ~ ~ e  sanacu rasa, p a c T B o p e H H o r o  B H ~ @ T U ,  

onpenennnucb no cpop~yne 

G, = Qr. 

me r - T a 3 0 H a C b l U l e H H O C T b  H ~ @ T N  I IPH H a ' l a f l b H b l X  I lnaCTOBblX YCnO- 
BURX, M3/T. 

M s s n e ~ a e ~ u e  3 a n a c ~  ~ e @ ~ n  B b t s u c n R n n c b  y M H O X e H U e M  H a -  

Y a f l b H H X  3 a n a C O B  Q H a  K O ~ @ @ A U A ~ H T  H ~ @ T ~ O T U ~ ~ W  q, T. e. 

Qx, = rlQ. 

Mssne~ae~bre  3 a n a c ~  rasa, p a c T B o p e H H o r o  B H ~ @ T U  (G,..,), pac- 
c s u T H r l a n e c b  no y n p o m e H t ~ o i i  @ o p ~ y n e  [I021 

G,., = Q,.r + QH.O (r - rK) - QLlbpKl 

me Q..,,=Q- Q . , - O C T ~ T O ~ H H ~  s a n a c ~  H ~ + T R  B e p u H u u a x  M a c c w  

(T ) ;  QL-TO Xe, 9 T O  Qm3, HO B e p n H n q a X  06'be~a ( M ~ ,  C T a H A a p T -  
H b l e  ~ c J o B H R ) ;  r , -OCTaTOqHOe KOflHqeCTBO ra3a B H ~ @ T U  ( M ~ / T )  
npu o c T a T o q H o M  naanenuu x K O H ~ Y  p a 3 p a 6 0 ~ ~ 1 1 ,  p a e H o M  B H a m e M  

cnyqae 7 M ~ / T  npu p,= 10 K ~ C / C M ~ ;  p,-naeneaue B n n a c T e  K KOHUY 
p a 3 p a 6 0 T K H ,  K ~ C / C M ~ .  

M 3 ~ ~ l e ~ a e ~ ~ e  3 a n a c ~  p n R  ~ ~ ~ O K O H ~ ~ H C ~ T H M X  3anexeR paccsn- 
TbIBalOTCR Y M H O X e H l l e M  3 a n a C O B  CYXOrO T a 3 8  H a  K O ~ @ @ A U U ~ H T  ra- 
3 0 0 T p a 9 H :  

G,,, = 12376. 10F.0,75 = 9 2 8 2 M f l H .  T.  

A H ~ ~ O ~ M ~ H O  o n p e p e n x m T c x  n 3 s n e ~ a e ~ b l e  3 a n a c b l  K o H n e H c a T a -  

H a q a n b H b l e  6ana11coe~e 3 a n a c ~  K o n n e H c a T a  y ~ n o m a l o ~ c n  H a  K03@-  

@NUII€'HT K O I I n e H C a T O O T ~ a ' 4 H :  

Q H,Bs = 2810.1@.0,51 = 1433 T ~ I C .  T. 
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B K a s e c T s e  n p m e p a  p a c c M o r p u M  noncser sanacos H ~ @ T N  B T p e -  

q H H H O - K a B e P H O B b l X  K ~ P ~ O H ~ T H ~ ~ X  K O f l J e K T O P a X  no B e p X H e ~ e j l 0 ~ 0 k  

3 a n e x ~  C ~ a p o r p o s ~ e ~ c ~ o r o  M e c T o p o x n e H n r r  YMACCP. nep~ar r  
l l e @ ~ b  H 3  K ~ P ~ O H ~ T H H X  TPeUHHOBaTO-KaBePHO3H61X I lOpOlI  3 A e C b  no- 
. ~ y q e w a  B 1963 r.; n o p c s e T  sanacos, 6a3upymmuAcn H a  M a T e p n a n a x  

no 15 C K B a X H H a M ,  BCKpblBIUUM n p O f l y K T n B H y I 0  T o n m y ,  B b l n O n H e H  B 

1969 r.; n e p e c s e T  3anacos n p o s e n e H  B 1977 r., K o r p a  n p o n y K T w s H a x  

T O J U a  yme 6 ~ n a  BCKPblTa  37-I0 C K B a X H H a M N .  

C T p y K T y p a ,  K K O T O P O ~ ~  I l P H Y P O q e H a  3 a f l e X b ,  n O  B e p X H e M e n O B M M  

OTf lOXeHHRM I I p e n C T a B n R e T  co6olo Y3KYH) BblTRHYTYW B C Y ~ I U N P O T -  
HOM H a n P a B f l e H H H  aHTHKJIHHaf lhHYI0  C K J a A K y  ( ~ H c .  79). n o  H 3 O r l l n -  

ce -4300 M p a 3 M e p b l  CKflaAKll  COCTaBf lR loT  30x3 KM. Ee BblCOTa  

800 M .  B a a n a n ~ o ~  H a n p a s n e n u a  caon c K n a n K u  H e c K o n b K o  pacuru- 
p R e T c n .  I O x ~ o e  ~ p ~ n o  K p y s e  c e B e p H o r o :  yrnu napeem snecb noc- 
T H r a l o T  80°, B TO B P e M X  K a K  H a  C e B e P H O M  K P M J l e  COOTB~TCTBYH)UIU~( 

n o ~ a 3 a ~ e n b  H e  n p e s b r u r a e T  45". 
~ ~ O ~ ~ K T I I B H ~ I ~  O T A O X e H H R  3 a J I e r a l o T  H a  r n y 6 n ~ e  OT 3900 A 0  

5000 M U I I p e A C T a B f l e H b l  To f lu l e f i  AOBOnbHO qUCTbtX ( c p e n H R R  ~ a p 6 o -  
IraTHOCTb 95%) N3BeCTHRKOB C P e n K U M U  TOHKUMIl IIPOCJlORMU M e P r e -  

"'Iefi H TJIHHHCTbIX M3BeCTHRKOB. ~ O P U C T O C T ~  H a C b l U e H R R  0 6 p a 3 ~ 0 ~  
K e p H a  ~ o n e 6 n e ~ c n  B npenenax OT 0,3 no 8,7%, C o c T a e n x R  B c p e n n e M  

1.88%. r a 3 o n p o ~ u u a e ~ o c ~ b  06pa3uos H u s T o m H a  - H e  n p e B b l u I a e T  

0.005 MA. O A H ~ K O  B U 3 y a J l b H O e  H MHKpOCKOnHseCKOe  H 3 y q e H H e  06- 
p a 3 U O B  C B H n e T e f l b C T B y e T  0 UlHpOKOM p a 3 B U T H N  B n O p O n a X  IIyCTOT 

BTOpHqHOrO n p O H C X O X A e H H R ,  llTO n O n T B e p X n a e T C R  T a K X e  NHTellCHB- 
HblMH, l l H O r A a  K ~ T ~ C T ~ O @ H ~ ~ C K U M H  n O r ~ O U e H U R M U  r n H H H C T O r 0  pac- 
T B O p a  n p l l  BCKPMTUH I lPOPYKTHBHOrO TOPN3OHTa  CKBBXHHBMH.  

no n a H H b l M  r N n P O A H H a M H Y e C K H X  H C C J I ~ P O B ~ H W ~ ~  CKBBXUH,  
BCKPblBUlUX B e P X H e M e f l O B b l e  OTJIOXeHWR CT~POI 'PO~H~HCKOTO MeCTO- 

P c J X A e H H R ,  K O ~ @ @ U U U ~ H T ~ ~  nPOnYKTHBHOCTN H3MeHRK)TCR B npenenax 
[IT 6,25 P O  125 T . C M ~ / C Y T . K ~ C .  K O ~ ~ ~ K T O P  OTHOCNTCR K T P e U U H H O -  
K a B e p H O B O M y  T N n y .  Ero n p O T O Y H a R  T p e ~ U H O B a T O C T b  ~ 0 f l e 6 J I e ~ ~ f l  or 
0,15 A 0  0,57%, COCTaBflRR B C p e A H e M  0.32%, a I IpOHMUaeMOCTb M e C T a -  
M M  n o c T u r a e T  1500 MH, c o c T a B r w n  B c p e n H e M  270 MA. H e @ ~ b  H a x o -  

ZUTCR 80 B T O P H q H H X  IIYCTOTBX, B TO B P e M f l  K a K  I I ePBFlqHbIe  nYCTOTbl 
B o n o ~ a c b l m e H H .  n e p ~ ~ e  C K B a m n H b I ,  B c K p b l B U r n e  sanexb ,  nanri quc- 
TYK) @ O H T ~ H H Y H )  H e @ T b  6e3 n P U 3 H a K O B  BOAM. fle613~ no O T n e J b H b l M  
C K B ~ X U H ~ M  A O C T U r a n  2500 T/CYT. H e @ ~ b  MaJ lOCePHACTaR,  HH3KOCMO- 

. l r lCTaf l ,  B ~ ~ c o K o ~ ~ ~ ~ @ H H H c T ~ R .  Ee n.Il0THOCTb B IlOBePXHOCTHblX YC- 
, ~ O B H X X  0,823 r / cM3,  r a 3 0 ~ b 1 f i  @ a ~ ~ o p - 4 8 3  M ~ / T .  Ha OCHOBaHnH 



m e  v,,, - ~ e @ T e ~ a c b I U e ~ ~ b I i r  o 6 a e ~  sanemu, oc~asmuf ics  : nocne 
no6blru If3 We H ~ @ T A  B KOJlAYeCTBe Qm; Vaas-06%e~ 3aneHtU, 3a- 
BO,THUBUIU~CR ti MOMeHTY O T ~ O P B  Tor0 me KonurecTBa H ~ @ T U ;  A p -  

g 2. OnPEnEnEHHE 065EMA 
HEOTECOnEPXAUlMX IIOPOA 

6 p a ~ a  C YqeTOM TOrO, q T 0  B MOMeHT HaPam no6uqu 3 T 0  CHUXeHUe 
6b1no paBH0 Hynlo, a B KOHUe IIpOMeXYTKa nOCTWMO BeJIWYAHbl Ap. 

m e  Q..,-o~6op u e @ ~ u  us sanemu 3a nepuon cawmeawn nasneriwn 
Ha eennswuy Ap npu ycnosuu nonuoil ~ ~ M K H Y T O C T U  3anexu;  Vaas- 
uasanbublil nponytiru~eblir o 6 a e ~  3anexu. 

B B O ~ R  0 6 0 3 ~ a s e ~ u e  

CTBa XM&KOCTM M OCTaTOqHOrO He@~eHa~bllLleH- 

C ~ M M ~ ~ H ~ R  (Ha~Oll.'leH~aX) no6blqa H ~ @ T U  

2 Q,, B tiaXnb1fi MOMeHT p a 3 p a 6 0 ~ ~ ~  3aJleXM 
npennonaranacb cnaralomeitc~ 113 rpex qacre8: B C B ~ U  c q e ~  P ~ B ~ H C T B O  (XII.1) nepenume~cn B c n e n y l o q e ~  a w e :  
1) no6biqu Q,,.,, 06ycnos.ve~~o;l  nporrs,TeHueM 
ynpyrux c s o f i c ~ ~  cpenbr u xh-clmocrn ocrasme- 
rOCR H ~ @ T ~ H ~ C ~ I U ~ ~ H H O T O  0 6 h e ~ a  3aJleXM; 2) 
no6b1q~ QH.3.3. C B I ~ ~ ~ H H O ~ ~  c ynpyrMMu C B O ~ ~ C T -  nocne  n p e o 6 p a 3 0 ~ a ~ u n  supaxeuun  (XII .7)  n o n y s u ~  ~ s a n p a ~ u o e  

+ bV,, + C = 0, 

Q" = QR.y.0 + Q u . Y . 3  + QH.39 

me no6blqa BblpaxaeTcs B enumuax o 6 % e ~ a .  
b = q,V,,, + 0,5AAp - Q,: 
c = (AAP - QJ V0cv 

3naseuue q, MOXHO npuumb no ananornu c xopomo H ~ ~ Y ~ H H ~ M U  
3 a n e m a ~ u ,  ~ J I R  K O T O P ~ ~ X  uMeloTcn uanemnue oueuKw nasanbnblx 
npOnytiTHBHbIX O ~ % ~ M O B  Pi nOCTaTOqH0 TOqHble OnpefieileHNSl 3aBOA- 
HWBUIUXCII O ~ W M O B ,  BblnOnHeHHble Ha OCHOBe CUCTeMaTHYeCKOrO KOH- 
Tponn 3a nepeMeUeuueM BHK B npouecce p a 3 p a 6 0 ~ ~ ~ .  O c ~ a n b n u e  
t i 0 3 @ @ u l I ~ e ~ ~ b l  MOrYT 6blTb ~ a f i n e ~ b l  nyTeM C O O T ~ ~ T C T B ~ I O ~ ~ ~ ~  06- 
pa60T~w AaHHHX no BCTOPHH H3MeHeHlln HeKOTOPMX IlapaMeTpOB 3a- 
nemu B npouecce ee p a 3 p a 6 0 ~ ~ ~  w o TeKyqeM cocTonuun s a n e x u  



KaK TeOflOriiqeCKOrO 06%eKTa, CYUleCTBeHHO U3MeHABUFerOCII B PC- 
3YAbTaTe TeXHOreHHblX IlPOUeCCOB, Bbl3BdHHblX pa3pa60TKok. 

3 ~ a s e ~ n e  BenHsnHbl A nnn s e p x ~ e ~ e a o s o i i  3anemn C~aporpos -  
HeHCKOrO MeCTOPOXfieHUR OnpenefleHO C I I O M O U b l o  rpa@liKa ( ~ u c .  
80) H ~ M ~ H ~ H H ~  nnac'rosoro nasnenun no Mepe pocTa HaKonneHHOrO 
ordopa x u n ~ o c ~ u .  r p a @ n ~  x a p a ~ ~ e p u 3 y e ~  nepeblir nepnon pa3pa- 
~ O T K H  (no nasana pocra nnacTosoro nasneHnn B C B R ~ H  c narneTa- 
HHeM BOnbl  B 3 a f l e ~ b ) .  K a ~ a T e f l b ~ a ~  K Ha9aflbHOMY YYaCTKy KPU- 
BOA - TeOpeTW¶eCKafl 3aBWCHMOCTb MeXny HaKOnJIeHHblM O T ~ O P O M  H 
CHurnenlleM nnacToBoro naeneHwn nnn ycnoeufi ~ B M K H Y T O ~ ~  3anexu. 
An8 won ~ a c a ~ e n b ~ o i i  A=0,0625 ycn. e n . c ~ ~ / ~ r c .  Hanpw~ep ,  npn 
Ap= 100 K ~ C / C M ~ ,  Qx.,=6,25 Y C J .  en., 

O c ~ a s ~ u A c n  ~ e @ ~ e ~ a c b l q e n ~ ~ A  0 6 ~ ~  Veer no COCTORHUH) Ha 
111 1972-1974, 1976 n 1977 rr. onpenennncn c yseToM TeKylunx no- 

J I O X ~ H H R  B O ~ O H ~ @ T R H O C O  KOHTaKTa. YpoBeHb BHK B K a ~ n o f i  CKBa- 
XnHe OUeHHBaJlCR no npOUeHTHOMy COnepXaHHlO B O W  B o~6wpae- 

' ~ 0 f i  XWAKOCTU. ~ P W H I I M ~ ~ O C ~ .  9TO no nonxona BHK K RHTepBafly 
nep@opaqua ~3 CKBarnnHbl 0~6l lpaJIa~b wicTan ~ e @ ~ b ,  a npu nocne- 
nymueM nonaeMe BHK oTHolueHne HaKonnenHoro (no ~ ~ H H O A  cKsa- 
X U H ~ )  or6opa H ~ @ T H  3a BoilHblfi IlepliOX Q r i ,  KO BCeMY HaKOnneH- 
HOMY (no TOR Xe C K B ~ X H H ~ )  K COOTBeTCTBylOUeMy MOMeHTY BPeMe- 
HU 0 ~ 6 0 ~ ~  H ~ @ T U  Q F  IIPNMePHO PaBHO OTHOUIeHUlO ~ ~ B O ~ H ~ H H O ~  

T O J I W U H ~ I  npeHnpyeMoro uHTepeana K ero c y ~ ~ a p ~ o i i  (B 6e3eon- 
HWR nepuon nonHocTbm ~ e @ ~ e ~ a c a r u e ~ ~ o i i )  ToauuHe. 6arna nocT- 
poeHa enman  Ann Bcex CKBaxnH sanexu  YcpenHeHHan ~ ~ B H C ~ M O C T ~  

MeXAy OTHOUFeHKeM Q,CK,D.,/Qe,KB H npOUeHTHbIM COnepXaHHeM 80- 

JIM B 0 ~ 6 ~ p a e ~ o f t  XHnKOCTU. Mcnonbsyn 3TY 3aBUCnMOCTb, n0 np0- 
UeHTy o 6 ~ o n ~ e ~ 1 1 f f  IlpOnYKUUPl KaXnoii CKBaXUHbl Ha paCCMaTPHBae- 
MylO gaTy OUeHUBaJlH OTHOUFeHHe QFi?,/CKB bl paBHOe eMY OTHO- 

lueHtle TonuluHm 06~0nH~Bluef i~f l  qacTu npeHnpyeMoro nHTepsana K 

ero o6uleA Tonuune, a y x e  no   TO MY OTHomeHHm onpenennnocb no- 
noxeHlIe BHK B CKBaXHHe. Ann CKBBXNH, no KOTOpblM 6 ~ ~ 0  np0- 
BeneHo o n p o 6 o ~ a ~ r i e ,  npw peuree~w Bonpoca o nonoxeuuu BHK 
ysnTmeaaucb w naHHble o n p o 6 0 ~ a ~ u n .  

P e 3 y n b ~ a ~ b l  onpeneneuun nonoxeHun BHK B OTneJlbHHx CKBa- 
XUHaS o606me~bl B Bune KapT nOBepxHOCTH BHK no COCTOflHHlO Ha 
111 1972-1974, 1976 U 1977 rr.  Y~a3aHHble KapTbl HCnOJIb30BaHbl 
npn ouenlce oc'rasmuxcff ~ e @ r e ~ a c b i ~ u e n ~ b I x  0 6 a e ~ o s  v,,, Ha Kax- 
nYH) A 3  naT (CM. ~ a 6 n .  44). PacseTbl o 6 a e ~ o B  BblnOnHeHH MeTOnOM 
T ~ ~ @ M ' ~ ~ C K O C O  UHTeCpUpOBaHHR. 

Ann OUeHKA 3Ha9eHHX K O ~ @ @ N U U ~ H T ~  o ~ 6 o p a  H ~ @ T H  q3 HCnOJlb- 
~ O B ~ H ~ I  naHHHe pa3pa60~~11  3anexeii H ~ @ T I I  K a p a 6 y n a ~ - A s a n y ~ -  
cltoro, M a n r o 6 e ~ - B o 3 ~ e c e ~ c ~ o r o  n 3nbnapoec~oro  ~ e c ~ o p o x n e ~ u t i .  
~ C T ~ H O B J ~ ~ H O ,  9 T O  3HaYeHUe q3 3aBUCHT OT B T O P R ~ H O R  nYCTOTHOCTU 
nopon (puc. 81). ~ ~ M ~ T U M ,  s ~ o  npn onpenenennu q~ u3 cyMMapHoro 

PHC. 80. 3aBHCHMOCTb CHnmeHHn 
nnacTOBor0 nasneHHn (Ap. , )  or 
naxonneHHoro o16opa (Q,. .) mnn- 
KOCTH no BepxHeMenosoir aanemn 
C ~ a p o r p o 3 n e ~ c ~ o r o  Mecropomne. 
kina 
I - +arruuecKaa xpnsaa enn aauanaro- 
ro nepmna psJpa6oTxH: 2 - reoperwue. 
caaa npasan (npn yenosam nonHoA 
HYTDCTH JaneaH) 

o ~ 6 o p a  H ~ @ T A  BblqWTaflaCb no6blsa, 06ycnosnen~an ynpyCMMl1 cu- 
naMw cpenbl u XnnKoCTU, conepxauleircn B ~ e @ ~ e ~ a c b I u l e ~ n o ~  w 
3a~onnnsmeMcrr o 6 a e ~ a x .  n p u  u c n o n b 3 0 ~ a ~ u n  r p a @ n ~ a ,  npweenen- 
~ o r o  Ha pnc. 81, nnn OnpeneneHun q, no s e p x ~ e ~ e n o s o i i  3anexn  
C T ~ ~ O ~ ~ O ~ H ~ H C K O ~ O  MeCTOpOXneHuR BTOplrYHan nYCTOTHOCTb nflR 
sacTu 3anemn. 3 a s o n ~ n ~ m e B c n  B nepuon no 111 1977 r., 6 u n a  npn- 
HnTa pasHoR 0,7446 (CM. 4 3 nacTonweR  ma^^), s ~ o  nano q,= 
=0,0035. Ann s a c ~ e f i  sanexn,  3 a ~ o n ~ n ~ m w x c n  no 111 1976, 1974,. 
1973 u 1972 IT., ITpUHnTbl 6onee HH3KHe 3Ha9eHHII K O ~ @ @ N U H ~ H T ~  

o ~ 6 o p a  q, ( ~ a 6 n .  38), TaK KaK no BCeM BepSHeMeflOBblM 3aneXaM 
ZIMACCP ~ a 6 n m n a e ~ c n  3aKOHOMepHOe ysennseHue q, no Mepe ne- 
peMeuleHwn ~ o n o ~ e @ ~ n ~ o r o  KoHTaKTa K many c r p y ~ r y p u .  
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K ~ K  BKAHO U 3  ~ a 6 n .  38, OUeHKU H a V a n b H O r O  H ~ @ T ~ H ~ c ~ I I U ~ H H O ~ O  
o G ' b e M a ,  H a k n e H H b l e  n y T e M  p e U I e H U n  Y p a B H e H U n  (XII.8) no n a H H b I M  
p a 3 p a G o ~ ~ u  sanexu na punble n a T b l ,  O T n n q a m T c n  npyr OT npyra 
H e 3 H a V W T e n b H O .  O U ~ H K ~  no CWTO5IHUlO H a  111 1977 r. P a R H a  

10025 ycn. en., c p e n H e e  u3 nmu o u e H o K  H a  p a 3 ~ ~ e  n a m  6 n u 3 ~ o  K 
10 100 ycn. en. 

H a Y a n b W b l f i  o 6 5 e ~  ~ e + ~ e n a c ~ t u e ~ ~ b l x  nopoA onpenennncn u 
A p y r U M U  MeTOAaMH:  1) M a T e p U a n b H O r O  6 a n a ~ c a  (CM. § 6 HaCTOfl-  

qeR CJIaBb l ) .  2) 0 6 5 e ~ K b l M  C p a 3 ~ ~ b H o k  O K ~ H K O ~ ~  o6 'be~os  no 3a- 
B O A H ~ H H O ~  H eUe H e  ~ ~ B o , J ~ H ~ U H O ~ ~  WlCTFIM. COOTU~TCTB~HHO I I O n y V e -  
H b l  C J l e A Y I O U H e  O V e H b  6nu3~we A P Y r  K A P Y P Y  OUeHKU HaYaJlbHOI 'O 
~ e C ~ e ~ a c ~ u r e ~ ~ o r o  o 6 a e ~ a :  10 079 K 10 200 ycn. en. Bbln n o c T p o e u  
T a F X e  r p a @ U K  3aBACKMOCTK OUeHKH H a Y a n b H O r O  H ~ @ T ~ H ~ C ~ ~ U ~ H H O -  
r0 oG5eua OT ~ P K H R T O ~ ~  OTMeTKK BHK. Mcnonb3yn 3 T O T  TPP@HK W 

n O J l y ¶ e H H b l e  BblIIIeyil0MILHyTNld.H M e T O n a M H  6 n K 3 K a e  Apyr K Apyry 
p e s y n b ~ a ~ b c  p a c s e T o e  H a r a n b t i o r o  ~e@~euacb luew~oro  0 6 a e ~ a .  H e -  
T ~ ~ A H O  O n p e n e n u T b  H nef ic~sw~enb~oe K a s a n b H o e  nonoxenue BHK. 
O K a 3 a J I o C b ,  YTO H a q a ~ b ~ ~ k  B O ~ O H ~ @ T R H O ~  KOHTaKT I tPOXOnKA H a  
y p o B H e  a 6 c o n r o ~ ~ o k  OTMeTKU -4240 M. n 0 J I y ' l e H H e  A a H H b l X  0 H a -  

q a n b U 0 M  n O n O X e H K H  BHK I l O 3 B O n H n O  n P H M e H U T b  n J l U  I IORCYeTa  
n e @ ~ e ~ a c ~ r n e u ~ o r o  o 6 b e ~ a  sepx~e~enoaok  sanexu C~apo rpos~en -  
CKOrO M e C T O P O X n e H K I  )i 06blYHbIf i  MeTOA O n p e A e J l e H K X  0 6 ' b e M a  no 
K a P T a M  H a Y a n b H b l X  ~ @ @ ~ K T N B H ~ ~ X  ~ e @ ~ e H a ~ b l l l l t ! H H b l ~  TOJIUUH,  KO- 

~ o p ~ f i  nan o u e n K y  H a s a n b H o r o  ~ e $ r e ~ a c b l u e ~ ~ o r o  0 6 5 e M a ,  pasayro 
10 030 ycn. en. 
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O I ~ ~ H K ~ M  H a r a n b H o r o  ~ e @ ~ e ~ a c b l u e ~ ~ O r o  ' o G % e M B  R e p x u e h i e n o s o e  
sanexn C ~ a p o r p o 3 ~ e ~ c ~ o r o  M e c T o p o x n e n u n ,  a  TOT 0 6 5 e ~  MOXHO 
I lpMHflTb P a B H b l M  10 100 YCn.  en. 

5 3. PACYET OUEHKH BTOPWYHOFi IIYCTOTHOCTH 
M OnPEOEJIEHHE K039OWUMEHTA HEOTEHACbIlUEHHO%M 

~ O C K O J I ~ K Y  B B e P X H e M e J I O B b l X  K ~ P ~ O H ~ T H ~ ~ X  O T J O X F H U I I X  CTBPO- 
C ~ O ~ H ~ H C K O E O  . M e c T o p o x n e H n a  n e p e w H b l e .  nogu . . H ~ @ T H  H e  conep- 
x a T ,  nnn oue~tiri a n a c o s  ~ e @ r u  B a m H a  ~ o n b ~ o  B T o p n r H a n  nycrol- 
HOCTb I I O p O n .  O A U ~ K O  n o , p e 3 y f l b T a T a M  a H a n A 3 0 B  K e P H O B  P a E C Y U T a T b  
C p e A H l O l o  BeJ lKYAl ry  B T O P U ' ~ H O ~ ~  n Y C T O : T H W T H , K a K  AJ IE  3 a n e X R  B U e -  
J O M ,  T a K  K nn !4  ee OTne, lbHblX Y ~ c T &  HeBO3MOXHO:  n a 6 0 p a ~ o p ~ b l e  
~ e ~ 0 n b l 0 ' n p e A e J I n l o T  I 'naBHblM 0 6 p a 3 0 ~ .  I I e p B K Y H y W  nOPUCTOCTb.  n o r  
3TOMY B T O P K q H a I l  ' ~ Y C T O T H O C T ~  K 3 Y 9 a n a C b  ,no ~ ~ P o M ~ ~ c ~ o B o - ~ ~ o @ u ~ u -  
YeCKKM , n a H K b l M .  

K O ~ K Y ~ C T B O  C K B a X X H ,  no K O T O P F ~  K ~ e e ~ ~ l l  . l I ~ ~ ~ b l f i  K O M n n e K C  
~ ~ O M ~ ~ C ~ O B O - ~ ~ O @ K ~ ~ . ~ ~ C K ~ X  ,nccieno~a~wfi. noc~arosa~ i r  nnn onpe- 
n e n e H H 5 4  BTOPKYHOR DYCTOTHOCTK, HeBenHKO.:  B C e W  BOCeMb C K B a X l l t l ,  

n3 KOTOPHX nee ~ c ~ p h m q ,  vpo~nio  B e p x H e M e p o B u x  o ~ n o x e ~ n k  H a  
Y p O B H e  H A X e  I lOBePXHOCTn,  H a q a J b H 0 r . Q  \BUK. ,, C K B ~ . X K H ~ (  B e C b M a  
H e p a s H o M e p H o  p a 3 ~ e q e y ~  no moqann, .K c T e n e n b  B C K P ~ ~ T W X  npo- 
~ ~ Y K T I ~ B H ~ ~ X  O T J I O ) K ~ H ~ I ~  OT C K B a X U H b l  K J C K B a R U H e ,  MeHReTCII .  K p o ~ e  
TOTO, : ~a sanexn  n p o r r s n r r e T c n  .. 0 6 , H ~ ~ a r r  , . a j n ,  ~ e p x ~ e ~ e n o g w x  o T n o -  
xeCnA qMACCP TeHAeHUKX K y M e H b U e H H l 0  B T ~ ~ n W l o f i  nYCTOTHOCTR 
BHKS no paspeay ~ ~ O A ~ K T H B H O ~  T o n q u ,  n ;np , H a p p a a n e H R l q .  QT ceonoe 
c r p y ~ ~ y p  K KPLSJ~HM.  QQSTOMY , , p a c ~ e ~ r s  cpeweH z s . e n H s u H b l  BTQ- 
~ U Y H O ~  IIYCTOTHOCTK c , IlOMOlUbY) i .COOTBeTCTB)( jO~HX Ka.p,T k l 3 0 J I K H U ~  

H a r t  I IPOCTMM y ~ p e ~ ~ e ~ ~ e ~  J l a H h b l ~  no OTneJlbHblM C K B a l K U H a M  
p a c c M a T p u e a e M o r o  o 6 a e ~ ~ a  H e n p a e p w r e M b l .  , ,  , , . . 

B T O P N ~ H ~ R  ~ Y C T ~ T H O C T ~  Ann  saneme B u e n o M  onpenenrrnacb cne- 
nylorum 0 6 p a 3 0 ~ . B ~ a v a n e  no B c e x  c K B a x m a x G ~ n n  s h n e n e ~ b r  AH- 
T e p B a J I M ,  3 a K S l O Y e H H b l e  MCXJly COC.e'AHiLMH FOPW30HTaJ lbHb lMN no- 
BePXHOCTILMH, ~ ~ C O J I H I T H ~ I ~  OTMeTKU :KOTOPbIX ( ~ O B ~ P X H O C T ~ ~ )  OTJIH- 

Ya loTCR A p y r  O T  Apyra . H a  100 M ( O T M ~ T K I I  . ~ O B L ? ~ X H O C T ~ ~  p a B H g  
-3500, -3600, 3 7 0 0  M I! T. n., gnnmb no -4900 M ) .  Ann K a x -  
noro nmepeana (LR n ~ ~ e p e a n )  a .  e b 1 6 p a n ~ o u i  c K s a m x H e  ( j : ~  c t i B a -  
X H H B )  no n a H n u M  ~ ~ O M ~ ~ C J O B O ~  ~ ~ O @ R ~ K K U  onpenennmcb ero BTO- 

pKYt l a5 i  IlyCTOTHOCTb mij H C y M M a p H a R  AJlKHa tij O T P e 3 K O B  OCK CKBa-  

X K H b l ,  no KOTOPblM BblI lOflHet l#  ,OnpeAeJZ$HUI l  B T ! J ~ ~ ~ Y H O ~  IIYCTOTHO- 
CTK. n p n   TOM rnij p a c c u H T b l e a n a c b  K a K  c p e n ~ e ~ 3 s e m e ~ n a n  no A n n -  
H a M  OTPC3KOB OCK C K B ~ X U H ~ ~  ( 3 a K n I O 9 e H H b l , ~  B COOTBeTCTBYIOUleM 
n H T e p e a n e  a d c o n l o ~ ~ b l x  O T M ~ T O K ) ,  X ; ~ ~ ~ K T ~ ~ U ~ ~ I O U H X C ~  I I p a K T H q e -  
C K A  ~ O C T O I L H H O R  B T O P H Y H O ~  ~ ~ C T O T H O C T ~ I O . ,  Aanee AJIR K a x n o r o  as 
~ ~ ~ - M ~ T P O B ~ X  K H T e P B a J l O B  ~ ~ C O ~ I O T H ~ X  OTMeTOK P a C C q H T a H O  cpen- 

H e e  3 H a Y e H K e  B T O ~ H Y H O ~ ~  nyCT0THOCTH mi CO B3Be lUMBaHKeM no COOT- 
B e T C T B y l O U n M  n n H H a M  O T p e 3 K O R  tij. 3 a T e M  RCe 3 8 a Y e H K R  mi 6b1nn  
Y C p e A H e H b l  n y T e M  B3BeLUllBaHHfl  no ~ e @ T e H a C b u u e H H b l M  0 6 b e M a ~  no- 
p O A  V i ,  3 a K J l l o Y e H H b l M  B COOTBeTCTBYloUUX K H T e p B a J a X  ~ ~ C O ~ K J T H ~ ~ X  
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h 

miVi 
,=I 

~ B T  = (X11.9) 

me k-06UIee KOnUqeCTBO ~ ~ ~ - M ~ T P o B ~ I x  H H T e P B a n O B  ~ ~ C O J I I O T H ~ ~ X  
QTMeToK,  B K o r o p b l e  n o n a n a e T  n c c n e n y e M a n  3anexb. 

@ 0 p ~ y A a  (X11.9) @ ~ K T H ~ ~ C K H  nO3BOJ lReT  O U e H A T b  p a C 9 e T H Y D  

B T O P H s H y l o  IIYCTOTHOCTb CO B 3 B e l l I H B a H R e M  no o 6 a e ~ y  H ~ @ T ~ H ~ C H -  
u e n ~ o f i  s a c T n  3anexn.  Ann ~ e p x H e M e n o ~ o f i  sanexu C ~ a p o r p o s ~ e n -  
CKOI'O MeCTOPOXf leHHII  P a C s e T H a f f  B e n K s U H a  B T O P W ~ H O R  HYCTOTHOCTH 
nonysnnacb p a e ~ o i !  0,74%. 

B npouecce pa3sen~w sepx~e~enoeof i  3 a n e ~ n  C T ~ P O ~ P O ~ H ~ H C K O -  
f'0 M e C T O p O X n e H H R  6 ~ n o  O T O ~ ~ ~ H O  3 H a s H T e n b H O e  KOJlHseCTBO K e p -  
Ha, noneeprasluerocn napa@unuposa~um H a  nosepxnocrn. 0 6 p a 3 u ~  
H c c n e n o s a n n c b  B na60pa~& c qenbm o n p e n e n e H H x  HX ~ e @ ~ e -  n 
BOnOHaCblUleHHOCTW. O K a 3 a i T o ~ b ,  q T 0  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T ~  0 6 p a 3 ~ 0 ~  
~ o n e 6 n e ~ c n  OT H y n n  no 37% u ne o T p a x a e T  neficrswrenb~ym He@- 
' T e n a c b l u e H H o c T b  nopon, cnaramuux sanexb, T o w e e  B T O P H ~ H U X  
TIyCTOT 3TUX f IOpOn ,  I IOCKOnbKy  H e @ T b  KOHUeHTPHPYeTCR IIOqTW HCK- 
J I l o ' t U T e n b H O  BO BTOPHqHblX IIYCTOTBX. B CBR3W C 3TUM H ~ @ T ~ H ~ C H -  

YleHHOCTb O U e H H B a A a C b  no ~ I I e u H a n b ~ o f i  M e T O n H K e  [40. 1641 H no- 
B O n b H O  n e T a n b H O  o c s e u e H a  B § 1 rnasbl VIiI .  Ann p a c c M a T p u e a e -  
M 0 f i  3 a n e X H  K O ~ @ @ W U U ~ H T  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T W  BTOPH9HblX n y C T O T  

no Y K ~ ~ ~ H H O ~  M e T O n H K e  HOJlysPfnCR P a B H M M  0,85. 

5 4 .  O n P E n E J l E H M E  K 0 3 @ @ M U M E H T A  M 3 B n E ' I E H M R  H E O T M  

O u e ~ ~ a  H ~ B ~ ~ K ~ ~ M H X  3anac0~  ~ e p x ~ e ~ e n o ~ o R  sanexu C~aporpo3- 
H e R C K O r O  M e C T O P O X A e H H R  O C Y U I e C T B n R n a C b  H a  OCHOBe H C n O f l b 3 0 B a -  
H H n  T a K  H ~ ~ H B ~ ~ M O A  ~ e @ T e ~ T n a l o u l e f i  eMKOCTU. ~ ~ H M ~ H U T ~ J ~ ~ H O  K 

y c n o s u n M  nccnenye~ofi 3aneme ~ e @ ~ e o ~ n a m u a n  e M K o c T b  < onpene- 
A n e T C R  K a K  I I p O U J B e n e H H e  K O ~ @ @ U U H ~ H T O B  ~ ~ o p n s ~ o f i  IIYCTOTHOCTU 
n,,, ~ e @ ~ e ~ a c b l m e ~ ~ o c ~ w  k, w ~ e @ ~ e o r n a s u  q ,  T. e. - 

= mBTkxq. (XII.10) 
Ecnn Y n p y r O e M K O C T b  3aJleXU P a B H a  p* H K M O M e H T y  C H H X e H U R  

B ~ e i l  nasnenwn no c p a e H e n n m  c n a s a n b n m  IIJIaCTOBHM H a  B e J H s H -  
HY Ap 83 H e e  1106bl~ 0 6 ~ ~  H ~ @ T H ,  pas~blfi  B n e p e c s e T e  H a  n n a c T o -  

BHe YCJlOBHR B e n U q U H e  Qx, a o6ae~bl  3 a B o n ~ e H H o f i  n H e 3 a B O A H e H -  

HOG 4 a ~ T e f i  3 a J e X H  K 3TOMY MOMeHTY COCTaBWnH COOTBeTCTBeHHO 
Vaas H VOcT, TO ~ e @ ~ e o ~ n a m u a n  emocrb M o x e T  6 u ~ b  O n p e n e n e H a  
no B b l p a X e H H l o  

7 

H Y X H O  3 H a T b .  H a P R n Y  C I l p H B e n e H H b l M  K I InaCTOBblM YCnOBHnM o6ae- 
MOM f l0661~0f i  H ~ @ T H  QH U B e J H q H H O H )  C H H X e H U f l  AP I InaCTOBOrO 
f laBJleHUn,  O C T ~ T O ~ H ~ I ~ ~  ( H ~ ~ ~ B O ~ H U B ~ ~ I U ~ C R )  H 3 a B 0 ~ H e H H b l f i  0 6 % e ~ b I  
3anexw V,,, H Va,., a T a K x e  K O ~ @ @ U U U ~ H T  ynpyrocrw p*. 0 6 % e ~  

vOpT O n P e n e J l R e T C R  H a  OCHOBaHHH A a H H b I X  0 TeKYUleM IlOJlOXeHWH 
n o B e p x H o c T w  B O ~ O H ~ @ T ~ H O ~ O  K O H T a K T a .  0 6 b e ~  vsas Bbl' l l lCIlReTCII no 
pa3HOCTU M e X n y  H a q a n b H b l M  H ~ @ T ~ H ~ c ~ ~ U ~ H H H M  O ~ ~ M O M  V a  H 
OCTaTOqHblM 0 6 b e ~ 0 ~  Vocr Y ~ P Y ~ O ~ M K O C T ~  p* M O X e T  6 b l T b  p a C -  
c s w T a H a  no @ o p ~ y n e  

B' = $Ex + BmmnTp 
(XII.12) 

me pelr - K O ~ @ @ H U U ~ H T  C x u M a e M o c T n  C K e n e T a  noPonu, p. - K03@-  
$ W U U ~ H T  C X U M a e M O C T H  H ~ @ T U ;  m., - K O ~ @ @ I ( U H ~ H T  B T O P A ~ H O A  ny- 
CTOTHOCTU, B b l p a X e H H b l k  B i l O J R X  e l lWHHUH.  

K O ~ @ @ H U U ~ H T  C X H M a e M O C T U  C K e n e T a  pCx T P e W U H H O - K a B e P H O B O r O  
KOJlJIeKTOpa 3 a B U C U T  OT K O ~ @ @ H U U ~ H T O B  C X H M a e M O C T U  T P e U I U H  pr, 
K a B e p H  8, H M a T P U U b l  H O p O n b l  pm, a T a K X e  0 T  K O ~ @ @ U U U ~ H T O B  BTO- 
p H s H 0 f i  T P ~ U A H H O ~ ~  m:T H K ~ B ~ ~ H O B O ~ " ~  miT IIYCTOTHOCTU: 

$,, =: m:JT + miT$. + BH. (XII.13) 

M ~ B ~ C T H O ,  9 T O  K O ~ @ @ N U ~ I ~ H T  C X H M a e M O C T H  W p e H  U3BeCTHUKa 
pasen 0 , 2 5 . 1 0 - 5  C M ~ / K ~ C .  no a ~ a n w 3 a ~  K e p H o e  a3 B e p x H e M e n o s b l x  
0 ~ ~ 0 X e ~ l i f i  C T ~ ~ O ~ ~ O ~ H ~ H C K O ~ O  M e C T O p O X n e H H U  C p e n H n R  I lOpHCTOCTb 

M a T p u U b l  noponbl p a B H a  1.6%. C o r n a c ~ o  B. M. f i 0 6 p b l H H ~ y  [94], 
n p U  T 3 ~ 0 f i  IIOpHCTOCTH K O ~ @ @ U U U ~ H T  C X H M a e M O C T U  MBTPNUM,  8311- 

TOR B U e n O M ,  n O n X e H  6 b l T b  Bb l I I I e  K O ~ @ @ A U U ~ H T ~  C X A M a e M O C T H  06- 
pa3ymqux ee T s e p n b l x  3 e p e ~  B 1,05 pasa (pnc. 82). ~ O ~ T O M Y  

p, = 1,05.0,25. = 0,263. lo-'. 

C . ~ U T ~ ~ T C U  [94], s T 0  K O ~ @ @ U U W ~ H T  C X U M a e M O C T U  K a B e P H  B 2- 
3 pa3a B b l l u e  K O ~ @ @ H I I H ~ H T ~  C X U M a e M O C T U  M a T P A U b l  n O p O n b l .  Y ~ H -  
T U B a n  H ~ C @ ~ ~ H ' ~ H O C T ~  K a B e p H  U TO O ~ C T O R T ~ ~ ~ C T B O ,  ' I T 0  MHOTHe H 3  
HNX n e p e C e K a I 0 T C R  M U K p O T P e U H H a M U ,  OCTBHOBHMCR H a  6onee BblCO- 
h O M  3 H a V e H H H  U n O n y s H M  

$. = 38, = 0,786. lo-'. 

K O ~ @ @ H U H ~ H T  C X H M a e M O C T U  T p e U U H  pr 3aBWCHT OT ~ @ @ ~ K T H B -  
H o r o  H a n p n x e n u n  noponbl, T. e. OT P ~ ~ H O C T H  M e x n y  B e n w s n n a M n  

r e o c T a T u r e c K o r o  ( rop~oro)  u nnacrosoro nasne~wh. ~ P H H W M ~ R  nnn 
~ J I ~ ~ u H H ,  H a  ~ o ~ o p o f i  H a x o n u T c n  B e p x H e M e n o B a n  3anexb C ~ a p o -  
TP03HeHCKOTO M e C T O P O X n e H U R ,  UHTeHCHBHOCTb rOPHOTO A a B n e H U R  
p a B H 0 f i  1075 K ~ C / C M '  A BeJlHqHHY Ha ' l a f l bHOTO IInaCTOBOI'O n a B n e H H X ,  
n p u s e n e H H y m  K c e p e n w H e  3anexw. pasnoR 679 K ~ C / C M ' ,  n o n y s n M  

~ @ @ ~ K T H B H o ~  H a n p R X e H H e ,  p a B H O e  396 K ~ C / C M ' ,  KOTOPOMY COOTBeT- 
CTBYeT [94] pT=6,5. lo-' C M ' / K ~ C .  

Mcxonn H 3  K O ~ @ @ W U H ~ H T ~  B T O P A ~ H O R  IIYCTOTHOCTU B e P X H e M e J O -  
Bh lX  kI3BeCTHRKOB C T ~ ~ O ~ ~ O ~ H ~ H C K O ~ O  M e C T O p O X n e H H E ,  P a B H O r O  
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puc. 82. ~ s m e n e s ~ ~ e '  ornoluennn ~0341-  ~ n c .  83. 3asucamocrb ~ o s @ $ n u n e n ~ a  
@ H U N ~ H T O B  cxnmaemocr~ Marpnubl n cmnMaemocrn (6.) eepx~emenosok ne@ 
TsepnoR  as^ sepen nopon ( p ~ i p ~ . )  ~n or nasneHan ( p )  C ~ a p o r p o 3 ~ e n c ~ o r o  
e'aasncnmocrn or ~ o s @ $ n u n e ~ r a  no- MecropomneHNn 
pHCTOCTki MaTpMUbt ( m M )  1941 

r0,74%, U I I O J a r a n ,  s T 0  0 6 5 e ~ b 1  T P e U U H  B K a B e P H ,  I I P U M e P H O  O n U H a -  

KOBM, n o n y s u M  , 

' ' B,, = 0,0037.6,5.10-s + 0,0037.0,786. lo-' + 0,263. lo-. = 

= 0,289. lo-'. 

Cornacno c n e q u a n b H o  e b l n o n H e u n u M  nccnenosauuniu my6ua- 
HbIX npo6, K O ~ @ @ N U U ~ H T  CXUMZleMOCTH H ~ @ T W  B ~ P X H ~ M ~ ~ O B O ~  

sanexu C ~ a p o r p o s ~ e ~ c ~ o r o  M e c T o p o x n e u . u n  ~ ~ B U C H T  OT n a B n e H u n  

T a K ,  K a K  3 T O  n O K a 3 a H O  H a  PNC.  83. B CBX3H C HenOCTOnHCTBOM K 0 3 @ -  

@ U U U ~ H T ~  CXHMBeMOCTU H ~ @ T N .  H U 3 M e H e H U e M  I lJ IaCTOBOrO n a B J l e H U X  

B apoqecce P ~ ~ P ~ ~ O T K U  s anexu  npu p a c s e T e  3 ~ a s e ~ u n  y n p y r o e M K o -  

c5u p* no @ o p ~ y n e  (X11.12) M ~ I  6 y n e M  nonysarb pasable pe3ynb~a- 
T b I  P a C C M a T P B B a e M b I X  MOMeHTOB p a 3 p a 6 0 ~ ~ n  3 a J l e X H .  Pe3yJlb- 
T a m  p a c s e T a  Y n p y r o e M K o c T u  B ~ P X H ~ M ~ ~ O B O R  3anemw C~aporpo3- 
HeHCKOrO M e C T O P O X n e H N I I  no @ 0 p M y J I e  (X11.12) n n r l  P a 3 d l N q H b l X  

Y ~ O B H ~ ~  CHUXeHWII  I InaCTOBOrO n a B n e H H R  no OTHOII leHAlo K H a q a J I b -  

HOMY cneny~omwe. , 

. C~nxewwe naaneswn. Ynpyroem~ocrb. 
K ~ C / C M ~  1.1  o - ~ .  CU'/KTE 

77 0.67 
127 0,81 
186 0,83 
223 0,92 
260 0,98 
293 I .05 

~ T H  n a H H b l e  ucnonb3ouaeb1 npn p a c s e T e  ~ e @ ~ e o ~ n a l o u l e B  e M K o -  

CTH n n f l  p a 3 J l H s H t J X  MOMeHTOB p a 3 p a 6 0 T K H  B ~ ~ x H ~ M ~ J I o B o ~ ~  3 a n e X U  

C ~ a p o r p o 3 u e ~ c ~ o r o  M e c T o p o x n e H u n .  P a c s e ~  B b l n o n H e u  no @ o p ~ y n e  
(XII.11). Pe3ynbra~b1 o T p a x e u M  H a  puc. 84. 3 ~ c ~ p a n o n n u 1 i n  KPR- 

/ emKocTn (;i) rn saeonnennoro o6ae- r 
Ma (V,) mopon eepxnemenosoit sane- 
x u  C~aporposnenc~oro Mecropomne- 
HER 

I 

BOR no YPOBHS ~ ~ B O ~ H ~ H H O ~ O  0 6 5 e ~ a  B 10 100 ycn. en., o T e e s a l o q e -  

r0 H a s a J l b H O M y  H ~ @ T ~ H ~ C M U ~ ~ ~ H O M ~  0 6 5 e ~ y  3 a J l e X U ,  n a e T  O U e H K y  

K O H ~ ~ H O ~  BeJ IUqUHbl  H e @ T e o T n a l o ~ e f i  e M K O C T U  h) ,  P ~ B H O ~ ~  0.0041. 
~ P U H U M ~ X  B COOTBeTCTBWU C U3JTOXeHHbIM B b l U l e  A n n  B T O ~ H ~ H O ~  

nyCTOTHOCTU 3 a J I e X U  3 H a s e H U e  m.,=0 ,74%.i '~  Ann K O ~ @ @ U U H ~ H T ~  
H ~ @ T ~ H ~ C ~ I U ~ H H O C T U  B T O p U s H b I X  n y C T O T  3 H a q e H H e  kx=85%, C yse- 
TOM @ 0 p M y J I b I  (XI1.10) I l O n y r U M  K O ~ @ @ A U W ~ H T  H3BJleUeHUII  H ~ @ T K  

5 5 OnPEAEJlEHYE nJlOTHOCTM HEaTM 
M nEPECYETHOr0 KO~QCDMUMEHTA, 
nOnCYET 3AnACOB OFbEMHbIM METOflOM 

ITpu n o n c s e T e  s a n a c o ~  s e p x ~ e ~ e n o s o i i  ~ e @ ~ n ~ o i i  sanexu C ~ a p o -  
TPO3HeHCKOTO M e C T O P O X n e H U I I ,  BbInOfiHIIBII leMCIl  no COCTOnHHlo H a  

111 1977 r., H M e J U C b  p e 3 y J l b T a T b I  MCCJlenOBaHH74 14 Ka 'ZeCTBeHHbIX 

~ J I Y ~ H H H M X  npo6 H ~ @ T N  W 24 nOBePXHOCTHblX npo6. B C p e n H e M  nJiOT- 

HOCTb p a 3 r a 3 M ~ 0 B a H H 0 %  H ~ @ T U  n O  p e 3 y J l b T a T a M  HCCJleAOBaHUX My- 
~ N H H H X  npo6 I lOJ lyYHJ laCb  HeCKOnbKO 6onee H M ~ K O ~ ~ ,  9 e M  C P e n H R R  

n n 0 T H O C T b  H ~ @ T N  no IlOBePYHOCTHblM n p 0 6 a M .  ~ O C K O J ~ K Y  a H a J l W 3 M  

~ J ~ Y ~ W H H ~ I X  npo6 I lpOBOnHJ lHCb  C I I p H M e H e H U e M  BeCOBOrO M e T O n a  

O n p e A e J e H H I l  nnO'IHOCTH, a a H a J l H 3 b l  nOBepXHOCTHblX npo6 - MeTO- 

AOM Mopa-Bec~@anx, T o r H o c T b  K O T O P O ~ O  H H X ~ ,  npu n o n c s e T e  3a- 
IIaCOB U C n O J l b 3 0 B a H b l  n a H H b I e  no M ~ ~ R H H ~ ~ M  n p 0 6 a M .  C p e n H e a p M @ -  

MeTUYeCKOe 3 H a q e H U e  IIJIOTHOCTU p a 3 r a 3 ~ ~ 0 ~ a ~ ~ 0 f i  H ~ @ T N  no 3 T U M  

n p o 6 a ~  p a B H 0  0,823 r/cM3. 

Mccnenosa~ue I ' J Y ~ U H H ~ I X  npo6 H ~ @ T U  n o ~ a a a n o ,  r T o  senusuna 
O ~ % ~ M H O T O  K O ~ @ @ U ~ U ~ H T ~  H ~ @ T U  C YYeTOM H a s a A b H O r O  ~ J l a C T O B O r O  

n a s n e H u n  H a  yposue c e p e n u H b 1  3anexu ,  pamoro 679 K ~ C / C M ~ ,  COC- 

T a s n n e T  2,17, q e M y  c o o r s e T c T u y e T  3nase~we  n e p e c s e T H o r o  K O ~ @ @ H -  
U H e H T a ,  P a B H O e  0,461. 

~ P U H N M B I I  H a q a J I b H b I f i  H e @ T e ~ a ~ b l ~ e ~ H b l f i  0 6 % e ~  B e p X H e M e n O -  

B O ~  3 t l J I e X U  P a B H b l M  10 100 YCn.  en., K O ~ @ @ H U U ~ H T ~ ~  B T O P U ~ H O R  n y C -  

TOTHOCTU U H ~ @ T € ! H ~ C ~ ~ U ~ H H O C T H  P a B H b l M U  COOTBeTCTBeHHO 0,74 Ii 
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Q:aq = I0 100~0,0074~0,85~0,823~0,461 = 24,103. 

C yseToM ~os@@wuwenra nsenese~wrr H ~ @ T H  q=0,65 nnrr ~ 3 e n e -  
xaeMblx sanacos (B ycn. en.) nMeeM 

Qf:$. = 0,65.24,103 = 15,667. 
5.2.0.W74.0,85.0.823 

5 6. KOHTPOnb PE3YJlbTATOB nOAClCqETA 3AnACOB 
77.0,67.10-6.2.17 

METOnOM MATEPMAJlbHOrO EAJIAHCA a H ~ B J I ~ K ~ ~ M H ~  3a11acbl ( B  ycn. en.) c Y ~ ~ T O M  I I P M H R T O ~ O  K O ~ @ @ H -  
M HA OCHOBE MCnOJlb30BAHMR u u e ~ ~ a  w3enese~wn H ~ @ T K  q=0,65 6 y n y ~  
HEOTEOTIlAOUER EMKOCTH Qt,"a,. = 0,65.23,689 = 15,398. 

M ~ B ~ C T H O  [76], s ~ o  B 0 6 1 u e ~  cnysae nnrr noncue-ra 3anacos H ~ @ T H  c 
noMoqbm MeTona MaTepnanbHoro. 6 a n a ~ c a  ~eo6xonwmo 3HaTb KO- 
nwqec~so B O ~ M ,  s~oprlueiicn B 3anexb. Onpenene~we sroro n o ~ a a a -  TenbHo K IIOBePXHOCTHblM Y C ~ O B H R M .  MOXeT 6blTb BblnonHeH no ose- 
~ e n x  ~ c e r n a  s a ~ p y n n e ~ o ,  H ero o q e ~ ~ a  B ~ O J I ~ U I K H C T B ~  cnysaes B H ~ H O ~  @ o p ~ y n e  
OKa3blBaeTCn B 3 ~ a s K ~ e n b ~ o i i  Mepe ycnoe~oii .  C H T ~ ~ U U R  CyIueCTBeH- 
HNM 0 6 p a 3 0 ~  MeHseTcs, Korna npaMeHeHue MeTona MaTepnanbHoro 
d a n a ~ c a  6a3npye~cn Ha naHHblx Hasaabiioro nepwona pa3pa60TKU. 
npen luec~~y~o lue ro   asa any npouecca 0 6 s o n ~ e ~ u a  sanexu  sa  c rer  n p w n w ~ a n .  K ~ K  u panbloe V,,,=10 100 ycn. en., q=0,0041, p.= 
BTOpXeHUE npnKoHTypHbIx B O ~ .  ~ O C K O ~ ~ K Y  no Hasana 3aBOnHeHUfl -0,823 r /w3 ,  b=2,17, n o n y r a ~  ~ s s n e ~ a e ~ u e  sanacu ( B  ycn. en.) 
s anexu  ee p a 3 p a 6 o ~ ~ a  sene~crr  B p e x u ~ e .  ~ ~ W ~ K O M  K y n p y r o 3 a ~ ~ -  I0 IOO.O.W41.0,823 - 15,705. HYTOMY, B  TOT nepuon ~ a ~ o n n e n ~ b l i i  o 6 5 e ~  no6blroii H ~ @ T N  Q,, On- -- 

penenXeTC5I TOJbKO Be~U4WHOiO HaqanbhOrO IIPOLIYKTUBHOrO 0 6 5 e ~ a  
s a n e x u  Vmav, K O ~ @ @ W U H ~ H T O M  yllPyrOeMKOCTH b* H CHUXeHHeM T ~ K H M  0 6 p a 3 0 ~ ,  MeTOnbl 06.be~woro MaTepHaJlbHOrO 6 a n a ~ c a  ti 
n n a c r o ~ o r o  n a e n e ~ n a  Ap. Ecnw Q,  sb lpama~b B e n u ~ u u a x  0 6 % e ~ a ,  n p f l ~ o i i  noncqer ~ 3 ~ n e ~ a e ~ b l x  3anacoe sepe3 ~ e @ ~ e o r n a m m y m  e ~ -  
n p w ~ e n e ~ ~ o r o  K n n a c ~ o e b l ~  ycnoeuam, TO CBfl3b ~ e x n y  Q. u npyru- K O C T ~  nanw npaKTH4eCKH oawHaKosble pe3ynb~a~b l .  Mn~epecno, qro 
M U  IlOKa3aTenrrMU MOXeT 6blTb OTPaXeHa PaBeHCTBOM O U ~ H K ~  H ~ B J I ~ K ~ ~ M ~ I X  ~ ~ I I ~ C O B  M ~ T O ~ O M  M ~ T ~ P H ~ ~ ~ H O ~ O  6 a n a ~ c a  

Q" = V",,ApS'. 
TOJbKO HeMHOCUM HHXe OUeHOK, llOJlY4eHHblX &BYMR JIpyrKMH MeTO- 
AaMH.  TO CBfl3aHO C TeM, qTO C CaMOrO Ha'iana pa3pa60TKH BepX- 

Mcxonrr u3 p a ~ e ~ c ~ ~ a  (XI1.14), nna onpenenenua ~ a s a n b ~ o r o  H ~ M ~ ~ O B O A  s a n e m ~  C ~ a p o r p o s ~ e ~ c ~ o r o  ~ e c ~ o p o m n e ~ u n  B pa3pa- 
n p o n y ~ ~ n e ~ o r o  o 6 a e ~ a  3anexu nonyqw~ @ o p ~ y n y  60TKy 6blna ~ o ~ n e s e n a  npaKTnsecKn B C ~  3anexb. 

H ~ ~ H ~ ~ u T ~ J I ~ H o c T ~  p a ~ ~ 0 ~ n e H I f i i  MeXny OVeHKaMll 3allaCOB, no- . 
JIY'IeHHblX Pa3HblMH MeTOnaMH, CBUneTenbCTByeT, s T 0  RaXe npH Ma- 
 OM 06beMe U ~ H C T O  r e o n o r n s e c ~ o i i ~  n ~ @ o p ~ a q n u  y q e ~  nannblx, no- 

~ O ~ C T ~ B H B  3 ~ a s e ~ w n  Q,. Ap H p* BMeCTO V,,, B O ~ W H Y ~  @OPMYJY n y s e ~ ~ ~ x  B npouecce s ~ c n n y a ~ a u u ~  sanexn,  w ~ o r n a  noseonner 
n o n c s e ~ a  3 a n a c o ~  06'beM~blM M ~ T O ~ O M  ( @ o p ~ y n a  ( 1 . 5 ) )  nnx cBecTn norpeuHocTb noncqera 3anacos K nosonbno H U ~ K O M Y  YPOB- 
O ~ ~ H K H  6anancosblx 3anacos H ~ @ T H ,  B ~ ~ P ~ X ~ H H ~ I X  B e n u ~ u u a x  M ~ C -  HD. H e  CnenyeT, OAHaKO, YnyCKaTb U 3  BUny TO O ~ C T O R T ~ ~ ~ C T B O ,  4TO 

Cbl IlpUMeHHTeJbHO K IlOBePXHOCTHblM YCJIOBWIIM, HMeeM B P ~ C C M O T P ~ H H O M  n p ~ ~ e p e  M U  H M ~ ~ W  nen0 c 3ane~b10, pa3pa60TKa 

Qnm.&tr~rn 
~ o ~ o p o i i  ~ ~ H ~ H T C I I  K 3 a ~ e p U l e ~ u m  (CM. ~ a 6 n .  38).  TO KacaeTcn sa-  

Qk. = 
A P B . ~  ' 

nemeii, pa3pa60TKa K O T O P ~ ~ X  e u e  oqeHb naneKa OT 3asepue~wn.  Ha 
H l l X  B03MOXHOCTH BOCnOnHeHHR nt!@Ii~llTa U C O ~ C T B ~ H H O  reOflOrUYeC- 

n p u  p a c s e ~ e  no @ o p ~ y n e  (XII.16) 6 y n e ~  nonb3oea~bcn n a ~ ~ b l -  KHXB c~enenwii 3a cser  w~@opmauww, n o n y 4 e ~ ~ o i i  B npouecce pas- 
MH,  OTHOCRWHMHCR K TOMY M O M ~ H T Y  p a s p a 6 0 ~ ~ 1 1 .  ~ 0 r n a  ~ ~ ~ C T O B O ~  P ~ ~ O T K H ,  KOHeqHO, He CTOJlb BeJlHKW. 
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nEPECrIET 3AnACOB HEaTM, 
TA3A M KOHAEHCATA , -  . 
5 1 . 0 6 U A R  IIOCJIELlOBATEJIbHOCTb IIOACYETA 3AIIACOB 

n e p s ~ i i  noncseT s a n a c o ~  MecTopoxneHun y r n e ~ ~ n o p o n o ~ ,  KaK npa- 
B K ~ O ,  BblnonHneTcn BcKope nocne ero OTKPHTHR. T a ~ o i i  noncseT Ha- 
3blBaeTCII OnepaTABHblM. Ecnu reOnOrHseCKafl pa3BenKa MeCTOpOX- 
neHun npononxae-rcn B TeqeHwe nnu~enbaoro  nepuona epeMeH,p, TO 
OnePa~HB~blfi IlOAC'XeT er0 3anaCOB MOXeT BblllOJlHIITbCX HeCKOnbKO 
pa3. B 6onbllluHcTBe H ~ @ T ~ ~ ~ ~ O ~ O ~ M B ~ I O ~ A X  pailo~oB C O B ~ T C K O ~ O  
C o m a  u rupo~o  npaKTnKyercn exeronaoe nposenenue onepaTweHoro 
noncseTa 3 a n a c o ~  no MecTopoxneHnnM, a a x o ~ n q u ~ c n  B pa3sen~e,  
C COCTaBneHUeM COOTBeTCTBYloLUerO OTYeTa. OCHOBHO~~ Uenblo One- 
PBTHBHOPO nOnCYeTa 5TBnneTCR nOnrOTOBKa EaHHtdX nnfl C O C T ~ B ~ ~ H A R  

H YTosHeHnn npoeKToB reonoropa3senos~ux p a 6 o ~ ,  nnn nnanupo- 
BaHun npo6soii a oTsacTu o n u ~ u o - n p o ~ b l l u n e ~ ~ o i i  s ~ c n n y a ~ a u u w  
Henasno OTKPHTMX sanexeii, nnn HaysHoro: O ~ O C H O B ~ H U ~  nnaHoB 
npapocTa sanacos n pelueauir o cTpouTenbcTse Tex una W H ~ I X  061.e~- 
TOB, OTCYTCTBHe KOTOPblX MOXeT 3anepXaTb BBOn M ~ C T O ~ O X ~ ~ H M I ?  B 
pa3pa60~Ky I l J U  CTaTb Ha HaqaJlbHMX 3TanaX PIX OCBOeHUZ n p u ~ n ~ o R  
HHSKOR ~ ~ H T ~ ~ ~ . ~ I ~ H o c T u  3KCnJlyaTaUUN. 

rnasnoii O C O ~ ~ H H O C T ~ ~  OnepaTuBHoro. noncseTa RsnaeTca TO, 
 TO OH BhlnonHneT.cn B Y C ~ O B H R X ,  ~ o r n a  . reonoropa3seno~~ble pa6o- 
T ~ I  ewe He 3 a ~ o ~ s e ~ b 1 ,  a 3~cnnya~auun3anemei i  B O O ~ U ~  He npoBo- 
nunacb unu 0 6 ' b e ~  ee osenb ~ e s e n u ~ ,  B C B ~ ~ H .  c seM ~a cTanun 
OIlepaTRBHOrO IlOnCseTa 06b19~0 IIPPiXOnHTCR RMeTb AenO C o 6 a e ~ ~ a -  
MA, KOHTYPM K O T O ~ M X  onpenenem1 numb B nepBoM npu6nume~rlu, 
u Bce noncseTable napaMeTpbl ouerlenka c H ~ B M C O K O ~ ~  T O ~ H O C T ~ H ) ,  a 
3aqaCTylo H IIPOCTO nO aHa"0PUU C npyrPiMH O ~ % ~ K T ~ M H  Tor0 me U J K  
cocennnx ~ e @ ~ e r a 3 o ~ o c ~ b l x  pafi0~0B. 

E ~ N H C T B ~ H H ~ I M  MeTOAOM, IlPUrOnHblM nJIX Bbl~OJIHeHPlR OnepaTUB- 
nor0 noncseTa sanacos, nsnneTcn 06beMHblk, uHorna p e a n u 3 y e ~ ~ k  B 
ynp0uleHHblX BapUaHTaX, HanpPiMep C UCnOnb30BaHUeM IIapaMeTpa 
aHe@TeoTAaH)lllan eMKOCTb>, 3HaqeHUe KOTOPOro IlPHHHMaeTCII 110 

aeanorwu. O n e p a ~ n ~ n o  noacYnTaHHble 3anacb1 B 6 0 n b m u ~ c ~ s e  cny- 
saeB oTHocnTcn K KaTeropanM CI  N C2, npuseM nonn nocnen~eii MO- 
XeT 6 b l ~ b  BeCbMa BHCOKOB. 

nocne oKoasaHHn pa3sen~w MecTopoxneHnn no HeMy sunon- 
HneTcn noncqeT npoMumnerlHux 3anacoe. Ecnu MecTopomneHue 
PiMeeT 60JIblll~e pa3Mepb1, n p ~ ~ b l ~ ~ e ~ ~ h l f i  nOACYeT. B nopnnee UcK- 
Jllo9eHUR, MOXeT 6 b l ~ b  BblnOnHeH T O J b K O  no YaCTU MeCTOpOXneHUR, 
HO B  TOM cnysae 0 6 ~ 3 a ~ e J I b ~ b l ~  nsnneTcn Tpe60BaHHe npoeenerlun 
noncseTa npoMuluneHHblx sanacos no MecTopoxneHulo B uenoM noc- 
n e  3 a ~ e p m e ~ u n  reonoropa3~enos~blx p a 6 o ~  Ha ysacwax, He yrrea-  
H ~ I X  B npenmecTByH)ulnx noncseTax npoMblluneHablx sanacos. Oc- 
HoBHan 3anasa npoMblruneuHoro noncseTa - nonysenue Bcex ~ e o t j -  
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XOnUMblX naHHHX nnfl IIpOeKTUpOBaHUR pa3pa60~Kti MeCTOpOXne- 
Hun. 

06 'beK~ noncseTa npoMHmneHHHx sanacos HanexHo ortonrype- 
BBeTCII, Ha HeM IIPOBOnUTCII OnblTHO-IIPOMblIUneHHaR UJlH XOTIl 6b1 
npo6uan 3 ~ c n n y a ~ a u u n .  Bce noncseTsue napaMeTpbl, KaK npaeuno, 
OUeHUBBlOTCII Ha O C H O B ~ H H W  U C C J ~ ~ O B ~ H H ~ ~ ,  BblnOnHeHHblX Ha CaMOM 

I 0 6 % e ~ ~ e ,  a ~e no a ~ a n o r u n .  OCHOBHMM M ~ T O ~ O M  noncge~a IIpOMblUI- 
I 
I 

JleHHblX 3anaCOB RBJlEeTCII 06be~Hblfi MeTOA, KaK ~ A U H C T B ~ H H ~ ~ ~ ~ ,  
nossonnmquii nonysun  nonnoe npencTasneHue o npocTpaHcTseH- 
HOM pacnpeneneHuw sanacos H ~ @ T U  H rasa, 6e3 sero H ~ B O ~ M O X H O  
OnTHManbHHM 0 6 p a 3 0 ~  PeluHTb BCe BOnpOCH IlpOeKTHpOBaHHfl pa3- 
pa60~Kn. n p e ~ e ~ e ~ u e  B KasecTse OCHOBHHX npyrnx MeTonoB non- 
cseTa, B nepBym osepenb MaTepnanbHoro B a n a ~ c a ,  npn noncseTe 
npoMhlmneHHblx 3 a n a c o ~  nonycKaeTcn TonbKo B Tex cnysanx, Korna 
B CAJy TeX HnH H H b l X  O ~ C T O I I T ~ ~ ~ C T B  HeKOTOPHe UapaMeTpbI, ~ e o 6 -  
XonnMbIe nnn noncreTa 0 6 a e ~ n b l ~  MeTonoM, ~ o o 6 w e  He nonnaloTcn 
X O J ~ W ~ ~ C T B ~ H H O ~ ~  OUeHKe WAN OUeHHBaloTCII KpafiHe rpy60. B TO Xe  
BpeMfl csnTaeTcn BecbMa xenaTenbHtaM nononHnTb o c ~ o s ~ o i i  non- 
cseT, o c y q e c ~ s n e ~ ~ b l i r  0 6 5 e ~ H b l ~  MeTonoM, napannenbHblM no npy- 
rnM MeTonaM noncseTa sanacos: rasosoir 3anexu no nanexulo AaB- 
JeHHn, H ~ @ T H  H ra3a C nOMOIUbI0 MaTePHaJlbHOrO 6 a n a ~ c a .  ~ T H  Me- 
TOnH HCnOJlb3YK)TCFI B KaYeCTBe CpenCTBa KOHTPOJIR OCHOBHOI'O 06%- 
eMHoro MeTona Ha oTcyTcTsne rpy6blx O U I U ~ O K  B OueHKax noncser- 
HHX napaMeTpoB u B npencTasneHnnx o reonorItrecKoM cTpoeHuu 
MeCTOpOHcneHHR. T a ~ o i i  KOHTPOJb nOJle3eH n a x e  B TeX CJIYqaXX, KOr- 
Aa OH MOXeT 661~b OCYIUeCTBneH TOnbKO K ~ K O ~ - T O  saCTH 0 6 ~ ~ -  
Ta, 3anaCbl no KOTOPOMY IIOnCYHTaHbl 0 6 ' b e ~ H b l ~  MeTOnOM (HBIIPW- 
Mep, Ann OTjlenbHHX 6 ~ 1 0 ~ 0 s  K ~ ~ I I H o ~  3aneXH, K MOMeHTY BblnOnHe- 
nnn noncseTa npoMblmneHublx sanacos, BsenenHblx B O~HTHO-npo- 
MbluneHHym 3 ~ c n n y a ~ a u n l o ) .  

n p u  noncseTe npoMblmneHHble 3anacbl oqenusaloTcn B OCHOBHOM 
no  KaTerOpURM B U Cr, HO pa3peIUaeTCR HeKOTOPYIO qaCTb 3anaCOB 
OCTaBnnTb B KaTerOPHH C2 npH 0 6 ~ 3 a ~ e J l b H 0 ~  YCnOBHH HX nanb~e i i -  
u e r o  wccnenosanun c n o ~ o w b m  OueHosHkxx cKBaxnH H B npoqecce 
o n b l ~ ~ o - n p o ~ b l m n e ~ ~ o i i  H n p o ~ b l m n e ~ ~ o i i  3 ~ c n n y a ~ a u n u .  

Hosble naaaue,  nonysaeMHe B p e 3 y n b ~ a ~ e  o n ~ ~ ~ o - n p o ~ ~ m n e ~ -  
~ o i i  3 ~ c n n y a ~ a u u n ,  a TaKxe MaTepuanH uccneno~aawii, Bblnonaen- 
HblX Ha YqaCTKaX, PaHee He YqTeHHblX B IlPOMHlUneHHOM nOnCgeTe 
3anaCOB HnH OTHeCeHHblX K KaTerOPHU C2, KOrAa 0 6 b e ~  3THX AaH- 
HHX OKa3MBaeTCR EOCTaTOT09HO ~OJ~IUUM, BpeMII OT BpeMeHU 0606- 
U ~ D T C I I  c uenbm nanbaefimero YTosHeHun npenc~aenenufi o reonorn- 
W C K O M  CTPOeHUU MeCTOPOW&eHUII U 6onee TOYHOR OUeHKU er0 3ana- 
COB. Pe3yJ lb~a~bl  06061uennn O@OPMJIRH)TCR B KaqeCTBe nepecseTa 
sanacos, ~ o ~ o p ~ i i  nBnxeTcn CoBepmeHHo H ~ O ~ X O ~ W M H M  B cnysae 
B H ~ B ~ H H O ~ O  nocrynnenwev nononHuTenbHHx nasaHx o p e 3 ~ 0 ~  n 3 ~ e -  
HeHHU ~eOJlOTUYeCKOr0 CTPOeHHII MeCTOPOXAeHUII, er0 pa3MepoB 
(nonoxenue KOHTYP~)  unu BennsnHbI C B ~ ~ ~ H H E J X  c HUM s a n a c o ~ ,  a 
TaKxe npw nomneaau c n u n r ~ o ~ '  60nbmax pacxox~ewuii  Mexny 
@ ~ K T H Y ~ C K H M U  H IlPOeKTHHMH IIOKa3aTenXMU pa3pa60~KH. Ann Mec- 
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ToPOX~~HWR c nnnTenbHblMn cpoKaMu sKcnnyaTaunu nepecseT 3ana- 
COB 0 6 ~ 9 ~ 0  IIpOBOnUTCfl HeCKOJIbKO pa3. 

n o c ~ o n b ~ y  nepecreT sanacos sblnonnnercn B ~ C J I O B H R X ,  Korna 
no Mecropoxnenwm yme HaKonneH oqem 60nbluok 0 6 ' h e ~  reonorn- 
secK0R H H @ O ~ M ~ U U U  H HMeeTCfl 3Hasti~eilbHblk OnUT er0 3KCnflyaTa- 

UHW, IIepeCqeT, K a K  npaBHfl0, naeT B03MOXHOCTb IlOJlY'IUTb TaKYlO 
neTaflbHYI0 MOneflb MeCTOpOXneHUX, HaJ lH ' lHe  K O T O ~ O ~  n03BOflneT 

BHeCTU B IlPUHI1TYH) CHCTeMY p a 3 p a 6 0 ~ ~ ~  3HasHTeflbHble KOPPeKTUBbl, 
C ~ O C O ~ C T B ~ I O I U H ~  ~OBbllueHUH) ee ~ @ @ ~ K T H B H o c T U .  ~ O ~ T O M Y  'laUle 
Bcero nepecqeT sanacos npnyposwsaeTcn K TeM MoMeHTaM BpeMeHH,  
KOrna n p o 6 n e ~ a  nOBbllueHHH ~ @ @ ~ K T J ~ B H O C T U  pa3pa60~KH CTOUT 
O C O ~ ~ H H O  oc~po ,  HanpuMep, K Hasany nepnona MaccoBoro 06eonue- 
H H n  CKBaXUH U K MOMeHTY BblXOna Ha p a c ' l e ~ ~ b l h  K O ~ @ @ W U N ~ H T  He@- 
TeoTnasn. O ~ H T  I I O K ~ ~ U B ~ ~ T ,   TO npoBeneHne nepecseTa 3anacos B 
TaKUe aKpHTNseCKHe MOMeHTbI)  naeT B03MOXHOCTb BCKPhlTb 3HaqN- 
TeflbHble pe3epBbl nOBbilueHUn peH~a6eflbHoc~H 3KCnJIyaTaUUH U 
~ p O n f l e H H H  XH3HH MeCTOpOXneHUfl K a K  ~pOMUluJIeHH0 UeHHOrO UC- 

TOqHHKa H ~ @ T R  H f l H  M38. 

n p u  nepecqeTe 3anacos, K a K  u npw noncseTe npoMblmnenlmx 

s a n a c o ~ ,  same Bcero B KasecTBe O C H O B H O ~ O  nCnOnb3yeTCs 0 6 5 e ~ -  
H M ~  MeTon.   TOT MeTon no3sonne~ nonok~w K oueHKe sanacos nu@- 
@ e p e ~ u u p o s a n ~ o ,  s ~ o  o c o 6 e ~ ~ o  ~ e o 6 x o n u ~ o  (ri nnn sero uMemTcn 
OWHb 6naronpnnr~ble B O ~ M O X H O C T W )  Ha n03nHHX A OTHOCUTeJIbHO 

no3naux cTanuax pa3pa6o~Ku. Korna nosbllueHue KasecTea pa3pa- 

~ O T K U  MOXeT nOCTNTaTbC5l TOflbKO 38 CWT npeneflbH0 KOHKpeTHOrO 
nonxona K ~b160py MeCT p a C n O n O x e H H s  HOBblX CKBBXUH n K cn0~06y 
UCnOJIb30BaHHII ~ a m n o i i  u3 CKBamnn. O ~ H ~ K O  npu nepecsere 3ana- 

COB CaMOe UIupOKOe IlPUMeHeHWe HaXOnRT U BCe OCTaflbHble MeTOAbI: 

MaTepnanbHoro b a n a ~ c a ,  noncseT 3anacoe ra3a no naneuHm naene- 
HWR, C T ~ T W C T I ~ ~ ~ C K H ~ .  n0cJIen~Pik MeTOn OKa3hlBaeTC5l o c o 6 e ~ ~ o  no- 
n e s ~ ~ ~  nnn  ouenKn ocTaTosHux N ~ B J ~ K ~ ~ M H X  3 a n a c o ~  3anemei(, Ha- 
X O ~ H ~ H X C I I  Ha ~ O ~ ~ H U X  cTanunx p a 3 p a 6 0 ~ ~ u  u pa3pa6a~bI~aeMbIx 

no CUcTeMe, KOTOpaR He 6 y n e ~  MeHnTbCR a 0  nOJlHOr0 HCTOllleHMs 38- 

nemw. 
XOTR @ o p ~ a n b ~ o  n a x e  npu nepecseTe sanacos, BbInonHseMoM 

Ha caMblx nosnnux cTanwnx pa3pa60TKI3, B 60 f lbUI I t~~~Be  cnysaes 
06beMHbIk MeTOn BbICTynaeT B KaseCTBe OCHOBHOrO, a OCTaJbHbIe B 

KaYeCTBe KOHTpOJlbHblX, n0 CYUleCTBY CUTYaUUn 3AeCb IlPUHUUIlHanb- 

H O  npyras, seM npu nepBoM noncseTe. Ecnn npw nepeoM noncseTe 
3 a n a c 0 ~  MeTon MaTepsanbHoro b a n a ~ c a ,  3a penKnMn ucKnmseaun- 
M U ,  UCIlOflb3YeTCR f i ekc~BU~ef lb~0  TOnbKO nflfl KOHTPOJE pe3yJIbTaTOB 

O ~ ~ ~ M H O ~ O  MeTona BblssneHus rpy6b1x O U I B ~ O K ,  TO npu nepecseTe 
s a n a c o ~  H a  n o s n ~ u x  cTanunx p a 3 p a 6 0 ~ ~ ~  HepenKO o6uan sennsn- 
H a  3anaCOB @ ~ K T U ~ ~ C K A  onpenenHeTcn MeTOnaMU MaTepUaflbHOrO 

6 a n a ~ c a  unu CTaTUCTHqeCKHM, a 3Ha'leHHn napaMeTpOB, BXOAXIUUX 
B @ 0 p ~ y n y  06'be~woro MeTOna, KOPPeKTHPYlOT 3anaCbI, nOACsHTaH-  
Hue MeTonaMn 0 6 a e ~ ~ o r o  11 MaTepuanbHoro 6 a n a ~ c a .  cosnananu. 
!-'iHase roBopn, npn nepecseTe sanacos, oco6e~no ecnu OH ~blnon-  

HfleTCR nnn MeCTOpOXneHHR, p a 3 p a 6 0 ~ ~ a  KOTOpOrO 6 n u 3 u ~ c s  K KOH- 
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Uy, IIOHRTtin ( O C H O B H O ~ ~ W  H ~ K O H T P O J ~ H ~ ~ ~ ~ >  MeTOnbI CTaHOBRTCR B 

3HasH~eflbHoR Mepe YCflOBHblMW, TaK K a K  @ ~ K T U ~ ~ C K W  BCe IIPNMeHEe- 
Mhle MeTonbl BblcTynamT B KasecTBe 6onee nnu Menee pasHonpaB- 
HHX B ~ ~ N M H O  nononHnH)unx npyr npyra sac~e i !  enunofi npo- 
uenypu. 

n p u  nepeCseTe 3anaCbl 0 6 ~ 9 ~ 0  OUeHABaKlTCR n0 KaTerOPHflM A, 
B, saCTHsH0 Ct. 3anacbl KaTerOpUH CZ He BblnenRWTCR COBCeM HJlH 

nonn nx osenb Mana. 3 ~ a r r i ~ e n b w a n  sacTb 3anacos nepesonmcn u3 

6onee HU3KHX K ~ T ~ ~ O P H ~ (  B 6onee BblCOKUe. Hepen~o  4aCTb 3ana- 

COB, panee oTHeceHHblx K npoMblUmeHHblM, nepesonnTcn B 3 a 6 a n a ~ -  

COBbIe. BO~MOXHO, KOHeqHO, H YBeflU4eHHe IlPOMblUfleHHblX 3anaCOB 

38 C4eT CHUXeHHfl BeflUqUHbI HHXHeTO npenefla IlOpUCTOCTH Hf lH  
~pOHUUaeMOCTli KOflfleKTOpOB, T. e. @aK~ll ' le~KU IIepeBOn 3a6ana~co-  

BUX sanaco~ ,  0 6 ~ 9 ~ 0  He OueHnBamuuxcn npn nepsoM noncseTe 38- 

nacos, B 6aJIaH~0Bble. 

P e 3 y n b ~ a ~ ~  nepeoro noncsera 3anacos yrsepmnamrcn T K 3  
CCCP. P e s y n b ~ a ~ b r  nepecseTa nonnexaT yTsepmneHwm B TK3, ec- 
JIH 3anaCbI H ~ @ T A  HJlU ra38 n0 OTHOlueHHD K PaHee YTBepXneHHblM 

u3~enunucb Ha '20% H 6onee. 
nonsep~usart 6onbluoe npuwlannoe snasesue nepecseTa 3ana- 

COB nnn OnTUMH3aUHH YnpaBJIeHUR pa3pa60TKok H ~ @ T ~ H H X  PI ra30- 

BblX M ~ C T O P O X ~ ~ H N ~ ,  He CflefiyeT 3a6blBaTb H 0 TeOpeTHseCKOM 3Ha- 

seHuu nepecseTa. C p a s ~ u ~ e n b ~ b l k  a ~ a n u 3  p e 3 y n b ~ a ~ o s  nocnenym- 
u u x  nepecseTos c p e 3 y n b ~ a ~ a ~ 1 1  npenblnyuux nepecseTos H non- 
CWTOB 3anaCOB no TeM x e  06'beK~aM IlpenCTaBnReT 6onbmoH IiHTe- 

peC C TOsKW 3peHNH 3analIN COBePUleHCTBOBaHHR MeTOAUK pa3BenKH 

He@TflHbl~ Pi Ta30BblX M ~ C T O P O X ~ ~ ~ H U ~ ~  N 0 6 0 6 u e ~ u n  n a H H b I X  pa3- 

BenKu npu noncseTe 3anacos. T a ~ o k  ananus 6bln BblnonHeH H a  npu- 
Mepe ~ e c ~ o p o x n e n u k  n e p ~ c ~ o r o  n p u ~ a ~ b w .  P e 3 y n b ~ a ~ b 1  ero pac- 
CMoTpeHbl B cnenymunx reTblpex naparpa@ax. 

5 2. AIIE.JlM3 M3MEHEHMR KATETOPClPlHOCTM 3AnACOB 

M ~ M ~ H ~ H u ~  ~ a ~ e r o p u k ~ o c ~ u  s a n a c o ~  B p e 3 y n b ~ a ~ e  wx nepecseTa 
y n o 6 ~ o  aHaflU3HpOBaTb IlyTeM C p a B H e H U R  IIOnCqeTHblX nflaHOB ripe- 
nwnyuero H nocnenymuero noncseToB. n o c ~ o n b ~ y  nocnenymuek 
noncqeT. K a K  npasuno, 6a3wpye~cn ~a 60flbUIe~ o 6 b e ~ e  @ a ~ ~ n r e c -  
KWX naHHblx, seM npen~nymek ,  ocHosHas TeuneHunn B H ~ M ~ H ~ H U H  
K ~ T ~ ~ O ~ U ~ ~ H O C T H  npw nepecseTe - nepeson 3anacos B 6onee BNCO- 
Kne Kareropuu. K ~ K  nponsnweTcn s T a  TeHneHuan, noeaxeM H a  npu- 
Mepe K y e n n ~ c ~ o i i  rPYIInbl M ~ C T O ~ O X ~ ~ H H ~  ( lo~HbIe pafio~bl n e p ~ -  
CKOR O ~ J I ~ C T H ) .  

P a 3 ~ e n ~ a  Kyenlr~c~oir  rpynnbl ~ e c ~ o p o x n e ~ n i i  H nonroToBKa ee 
K I I p ~ ~ b l l l l f l e ~ H ~ k  pa3pa60TKe BbInOJHeHbl B nBa 3 ~ a n a  [266]. H e ~ o -  
TopbIe n o ~ a 3 a ~ e n u  Kamnoro n3 3 ~ a n o s  npcmenenbI B ~ a 6 n .  39. Ha 
IIePBOM 3Tane nONCKOBO-Pa3BenOVHbIX p a 6 0 ~ ,  nPOIIOfl2KaBlueMCII C 
1951 no 1965 r., B pakone 6 ~ n o  BblnsneHo luecrb ~ e c ~ o p o m n e ~ u R  u 
nposeneHo u 3 y s e ~ u e  reonornseclcoro CTpoeHun  TUX MecTopoxne- 
HUR. C p e n H ~ l ~  IlpOnOJlXHTeflbHOCTb nOUCKOB0-pa3BenOsHUX p a 6 o ~  



CBEnEHUR 0 rEOflOrOPA3BEA0'4HbIX PAGOTAX HA KYEnHHCKOR TPYIIIIE 
MECTOPOXnEHMR* 

Konxpeerao 
nomenoao- c m n ~ n  ~ H U I O  Konnrecna M e r n p o x a e ~ ~ e  pasaenowblr I r "poxan- ~e+wr~~oewx n w e n a s a ~ r  
C R B ~ X ~ W  nw, py6 rapswms 3anexeR 

Xpacnoqx~o-Kyenmc~oe 43 71 6 17 - - - - 
52 76 7 28 

T o n a ~ o - U I a r n p r c ~ o e  20 78 7 7 - - - - 
37 82 7 17 

SU~KHHCKO~ 14 52 6 6 - - - - 
19'. 52 6 6 

I b ~ a b ~ p e s c ~ ~ ~  2 58 I 1 - - - - 
9 69 6 6 

h b ~ n l l l c ~ o e  2 86 - - - - - - 
I I 85 5 9 

'Mmm no Kyenmc~oli r p y n n e  81 69 7 31 - - - - 
1 28 72 7 66 

a n a  K a x n o r o  143 ~ e c ~ o p o x n e ~ n i i  - o K o n o  sempex n e T .  n p o ~ s u u -  
- n e H H a x  o u e H K a  3 a n a c o ~  c Y T e e p x n e n w e M  ux B TK3 CCCP 6blna 
A a H a  It0 ~ O X ~ H C K O M Y .  ~ ~ ~ P K U H C K O M Y ,  K ~ ~ C H O R P C K O M Y  U K Y ~ ~ U H C K O -  
'MY M e C T O p O X n e H H R M  n f l R  I IpOAyKTHBHbIX n J I a C T 0 B  n e B O H C K O r 0  U 
~ H W X H e K a M e H H O Y ~ O f l b U O ~ O  B 0 3 p a C T O B  no K a T e r O p U R M  B, CI H C p  W 

J f l R  C p e n H e K a M e H H O y r O n b H H X  3 a J I e X e k  no K a T e r O p A H  C 2 .  no  TOH- 
n ~ p e ~ c ~ o ~ y  H A n b ~ n U I c ~ o h f y  M e c T o p o x n e H n n M  6 ~ n a  n a H a  onepa- 
T n B H a x  o u e H K a  3anacoe no K a T e r o p u n M  CI u C 2 .  Pacnpenene~ue 3a- 
XlaCOB no K a T e r O P H R M  I1 nPOAYKTUBHbIM I I J I aCTaM n O K a 3 a H O  H a  
:pwc. 85, a, n3 u o T o p o r o  aunuo, s ~ o  sanacu K a T e r o p u u  C2 C o c T a B n R -  

n u  o ~ o n o  50% OT o6ueR senwswuu sanacoe. 
Y~seprnne~ue  T K 3  CCCP s a n a c o ~  ~ a ~ e r o p r i k  B+C, (c n p a s o M  

p a 3 p a 6 0 ~ K H )  nO3BOJlHflO I IpWCTynUTb  K O ~ ~ ~ T H O - ~ ~ O M H U ~ ~ H H O ~ ~  

3KCI l f lYaTaUUU U COCTaBJIeHUH) TeXHOflOTU4eCKAX CXeM P ~ ~ P ~ ~ O T K H  
O T A e n b H H X  3anexeR U rOPH3OHTOB. Ananus pe3Y.I lbTaTOB r e O f l O r O p a 3 -  

BenO'4HbJX p a 6 o ~  I I p e X H U X  J l e T  H BHOBb n O f l y ¶ a e M H X  A a H H b l X  C 

qenblo o u e H K u  n e p c n e K T u e  n p u p o c T a  s a n a c o ~  H ~ @ T H  H rasa no 
~ T O H  rpynne ~ec~opoxneuwir  u B H P ~ ~ O T K H  p e ~ o ~ e ~ n a q ~ i i  no nepe- 
~ o n y  3 a n a c o ~  B 6onee B H c o K u e  K a T e r o p u u  nossonun O ~ O C H O B ~ T ~  H e -  

Q ~ X O ~ U M O C T ~  6 y p e n n ~  48 p a 3 B e n O q H H X  C K B B X U H ,  q T O  U 6 ~ ~ 0  ripe- 
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n b l  M ~ C T O ~ O X ~ ~ H U ~ ~ ,  COCTaB- 

: I ~ H H O M  B 1968 r. 
C o r n a c ~ o  H c c n e n o B a u n a M  

[3, 4, 142, 155, 156, 1961, 
p e 3 y f l b T a T b l  KOTOPblX IlOCJly- 

H U J U  H a Y s H M M  O ~ O C H O B ~ H I I -  

e M  COCTaBJIeHHOI'O n P O e K T a ,  
~aw6onee n e p C n e K T U B H H M  

C q N T a n N C b  CeBepO-BOCTO'IHOe 

K p b I J O  T O I K ~ H C K O ~ O  n O n H R -  

TMR, OCJ lOXHeHHOe CTPYKTYP- 

H U M  B H C T ~ ~ O M ,  w uenowa 
n o n ~ f i ~ r t i i  no l o r o - 3 a n a n ~ o ~ y  
C K n O H y  K ~ ~ ~ U H C K O ~ O  Bans 
( p w c .  86). 3 n e c b  n 6bln co- 
c p e n o r o q e H  O C H O B H O ~  p a 3 ~ e -  
n 0 ~ l H b 1 k  o 6 a e ~  6 y p e U u R  (33 
C K B B X U H M )  H a  BTOPOM 3 T a n e  

p a 3 ~ e n ~ n ,  n p o n o n x a s u r e h l c n  

c 1969 no 1974 r. B p e 3 y n b -  
T a T e  pa60.r BblflCHlldlOCb, qTO 

r o x a ~ c ~ o e  M e c T o p o N n e H u e  

n p e n c T a s n R e T  co6010 q a c m  

r o x i a ~ o - U I a - u p ~ c ~ o r o  M e m o -  

p o m n e n l n i  N Y T O ~ H H J U C ~  
I I p e n C T a B J e H H R  0 T e O f l O r H q e -  

CKOM CTPOeHHU A J I ~ H R L U C ~ K O ~ O  
N ~ o H ~ I ~ ~ ~ ~ B c K o T o  M e C T O P O X -  

neaufi. Ha K ~ ~ ~ U H C K O M ,  
K ~ ~ C H O R P C K O M  H 6 b l p K l i ~ -  

CKOM M e C T O P O X A e H H R X  OC- 

H O B H O ~  3ana~eA nopa3sen~u  
6b1~10 0 6 e c n e q e ~ u e  n p w p o c T a  
I lPOMbIUIneHHbIX 3 a I l a C O B  B 

nepeym osepenb 3a c q e T  ne- 
pesona s a n a c o ~  K a T e r o p u w  

C, B 6onee BblCOKHe K a T e T O -  
prlw. Ann peuenun  3 ~ 0 A  38- 

n a q M  H a  K ~ ~ C H O R P C K O M  H 
I < ~ ~ A U H C K O M  IIOAHRTHRX 6 ~ -  
.I0 n p 0 6 y p e ~ 0  n e B R T b  p a 3 B e -  
fiO'lHtzX, H a  ~ ~ ~ P K W H C K O M  - 

n R T b  OUeHO'lHbIX CKBBXHH.  

C p e n ~ n n  n p o n o n x w T e n b -  
H O C T ~  BTOPOTO passenos~oro 
3 ~ a n a  H a  o n u o M  M e c T o p o x -  
n e H u u  - nsa rona. Ero BH- 

17 3 r r .  I799 

160 - 

a d no- 

120 - 
o.,a 

Pnc .  85. P a c n p e n e n e ~ n e  s a n a c o e  H ~ @ T U  (Q.1 n o  n p o n y m u e s m  nnacTam K y e n n ~ .  
c n o n  rpynnh l  m e c r o p o x n e n u u  

Pnc .  86. C x e m a  p a c n o n o x e s a n  MecToponcne- 
HHR K y e a n n c ~ o i i  r p y n n u  



n o n H e N M e  n03~0nuno n o n c s u T a T b  3anacb1 no K a T e r o p n n M  B i C l  H a  
5 3. A H A n M 3  M 3 M E H E H M S I  I l P E A C T A B n E H M F 1  

~ ~ ~ I L ~ I ~ ~ B c K ~ M ,  A ~ ~ H R ~ U C K O M  MeCTOPOiKACHNIIX U L U ~ ~ U ~ T C K O . ~ ~  nJ0-  
0 CTPYKTYPHOM nnAHE 

U a n H  r o X a H 0 - ~ a r ~ p ~ C ~ 0 r o  M e C T O p O X A e H H R  M KOPeHHblM 0 6 p a 3 0 ~  
n e p e o q e H n T b  3anacb1 no p a f i o ~ y  K ~ ~ C H O R ~ C K O T O  u I ( ~ ~ ~ H H C K O ~ O  M e -  

A ~ a n ~ 3  M ~ M ~ H ~ H N I I  n p e n c T a ~ n e ~ ~ R  o C T ~ Y K T ~ P H O M  n n a H e  B pesynb- 

C T O ~ O X ~ ~ H M ~ ~ ,  OKa3aBIUHXCI1 C o c T a s H b l M H  ~ ~ C T R M U  e n u H o r o  K p a c ~ o -  ~ a ~ e  nepecse~a  3 a n a c o ~  ~ ~ ~ e p e c e ~  npexne ~ c e r o  c T O ~ K H  s p e ~ u n  

u ~ c K ~ - K ~ ~ & u H c K ~ ~ ~  M e C T O p O x n e H H R .  B UeJIOM Y q T e H H b l e  3 a n a C b l  )'Be- 
3 a A a ' i H  O n p e n e J l e H M r l  KOf lHqeCTBa  C K B a X N H ,  A ~ ~ ~ C T B U T ~ ~ ~ H O  H ~ O ~ X O -  

J l U ~ i m H C b  I r a  78% no C p a B H e H M l o  C HX ~ ~ C X H M M  y p O B H e M ;  COOTHOme-  
AHMOTO i7Jln A 3 y q e H U I I  C T P y K T y P H O r O  n J a H a  C TO* PeTaJ lbHOCTbH) ,  

m e  ~ a ~ e r o p u i r  c M e c T u n o c b  B C T O ~ O H ~  pe3~0r0  npeo6nana~11n l i a T e -  
K o T o p a x  ~ p e 6 y e ~ c I I  npw n o n c s e T e  s a n a c o ~  H ~ @ T U  H rasa no npo- 

ropnfi B n CI (CM.  puc. 86, 6) .  M w ~ e p e c l l o ,  s T 0  3 ~ 1 1  p e 3 y n b T a T b l  no- Mbll l IJ leHHbIM KaTerOPMIIM.  An8 aHaJ lM3a  J l y q l l l e  B C e r O  H C i l O J l b 3 0 B a T b  

CTnTHyTbI  38 C s e T  NCnOf lb30BaHHII  0 6 b e ~ a  pa3~eno~!aoro ~ Y P ~ H N R .  
CTPYKTYpHble  K B p T b l ,  n O C T P O e H H b l e  H a  3 B M  no C T p O r O  O n p e n e n e H -  

C O C T a B J R I o U e r O  T O n b K O  40% O T  0 6 5 e ~ a .  3 a T p a ~ e H H O T 0  l l a  n e P B O M  
H U M  a f l r O p H T M a M ,  9 T O  n 0 3 B O J R e T  I ~ ~ ~ ~ B U T ~ C R  OT C Y ~ % ~ K T H B H ~ M ~  n 

w a n e  I I O H C K O B O - p a 3 w e n o s ~ b l x  pa6o.r ( c o o ~ ~ o r n e ~ ~ e  no K o n u s e c T B y  
Y C T P a H N T b  O n a C H O C T b  BOJlbHOrO MJIH HeBOJ lbHOrO < < l l O n C T p a H B a H H R >  

C K B ~ X H I I  npyroe, C M .  ~ a 6 n .  40). K a p T ,  n o n y s a e ~ b ~ x  ~a 6onee n o 3 n ~ e ~  3 ~ a n e  no 60nb111e~y o 6 5 e ~ y  
I I p n p o c ~  S ~ I I ~ C O B  B n e p ~ y l o  0qepenb C B R ~ ~ H  c Y B ~ ~ U Y ~ H H ~ M  3 H a -  

H H @ O ~ M ~ I ~ U U ,  K K a P T a M ,  f lOCTPOeHHblM p a H e e  C y s e T O M  M e ~ b u e r 0  

s e ~ u f i  T a K H X  n a p a M e T p O B ,  K a K  I l J l O U a n b  H ~ @ T ~ H O C H O C T N  Pi ~ @ @ ~ K T w B -  
KOJHqeCTBa  A a H H b l X .  

H a n  ~ e @ ~ e ~ a c b I q e ~ ~ a n  T O n q U H a .  O K a 3 a n O c b  T a K X e ,  9 T O  npll nOA-  
Ha P l lC .  87 J I p l l B e A e H b l  T p H  C T P y K T y P H b l e  K a p T H  n0  K p O B n e  606- 

c q e T a x ,  B b l n o n H e H H b l x  nocne nepsoro 3 ~ a n a  n o u c ~ o ~ o - p a 3 ~ e n o s H b I x  
PHKOBCKOrO H ~ @ T ~ H O C H O T O  I I n a C T a  n f l X  O J I ~ X ~ B C K ~ ~ ~  M e C T O p O X n e -  

p a 6 0 ~ ,  6una HeCKOnbKO 3 a H U X e H a  nOpUCTOCTb KOJJTeKTOpOB. Pe- HNR ( ~ ~ P M C K ~  O ~ J T ~ C T ~ ) ,  nOCTPOeHHbIe  C HCI lOJ lb30BaHNeM A a H H b l X  

3 Y J l b T a T b l  CPaBHeHMR 3 ~ a q e ~ 1 1 k  HeKOTOPblX IIOAC'ieTHLJX n a p a M e T P O B ,  
no 13, 19 M 28 p a 3 B e n O ' i H b I M  C K B a X M H a M .  ~ ~ c T ~ ~ ~ H H I I  Bb lnOf lHeHbl  H a  

H C n O n b 3 0 B a H H b l X  n p l l  n e p B O M  n O n C V e T e  3 a n a C O B  no K ~ ~ C H O R ~ C K O M ~  
3 B M  no T a K  H a 3 b l B a e M O M y  OCHOBHOMY a f l r O p H T M y  ~ M c f l e ~ ~ o f i  reo- 

w K y e n u H c K o ~ y  M ~ C T O ~ O X ~ ~ H & I I I M  11 n p H  n e p e c s e T e  3 a n a c o ~ ,  csene- M e T p u u  wenp ( C M .  9 3 r n a m  XVII) .  K ~ K  n o ~ a 3 b l e a e ~  c o n o c T a s n e -  

Hb l  B ~a6.n. 40 ( c ~ ~ B H I ~ B ~ . ~ u c ~  T e  3 H a q e H U R ,  KOTOpbIe  6 b 1 n H  n P R H f l T b l  
l lMe K a p T ,  19 C K B B X N H  B AaHHOM C J I y s a e  n O C T a T O s H 0  n J l R  BL5RBJIeHHn 

I l p N  y T B e p X 4 e H H M  3 a n a C O B  B T K 3  CCCP).  BCeX 3J l eMeHTOB CTPYKTyPbI .  @ ~ K T U ~ ~ C K H  n p U  I l p e n C T a B J e H H H  3ana -  

E c n i i  K KOHUy n e p B O r o  3 ~ a n a  IIOHCKOBO-Pa3BeAOYHbIX pa6o.r B 06- con O n b x o ~ c i t o r o  M e c T o p o m a e H w n  H a  y m e p x n e H n e  B T K 3  CCCP 
U e M  061,e~e y s T e H H M x  3 a n a c o ~  H a  nonm K a r e r o p n r l  C p  n p H x o n I r -  

6 b l f l n  P l C ~ O J l b 3 0 B a H b l  A a H H b I e  no 23 C K B a X N H a M ,  B CBR3H C YeM n p l l  

J O c b  50%, TO K KOHUY B T O P O r O  3 T a I l a  - T O J b K O  1 1'10. 3 ~ 1 1  11 '10 COC- 
Y T B e p X n e H H l i  3 a n a C O B  O T M e q e H O ,  s T 0  KOJlHseCTBO p a 3 B e n O q H b I X  C K B a -  

TaBfl r l IOT TOT p e 3 e p B  n p M P O C T a  3 a n a C O B  IlpOMh!LU.leHHb!X K B T ~ T O P N ~ ~ ,  
X l l H  cJIHUlKOM BeflMKO: M e C T O p O X n e H U e  M O T J O  6 b l ~ b  P a 3 B e n a H O  

M e H b U H M  KOflH'ieCTBOM C K B a X H H .  
K O T O P ~ T ;  M O X e T  6 b l T b  WCIIOJlb30BaH n p H  n 0 C J l e l l y l o U e M  I I e p e C s e T e .  

XOTR M e T O n  B H 3 y a J b H O r O  C O n O c T a B J e H i l R  C T p y K T y p H b l x  ~ a p ~ ,  OT- 

TaGauqn 40 HOCIIUHxCII  K O n H O M y  M TOMY Xe 0 6 I , e K ~ y ,  HO 6 a 3 n p y m q u x c 1 1  ~a 
BEnMqUHbl EISMEHEHMSI (B %) nOnCqETHblX I7APAMETPOB LlaHHblX p a 3 H O r O  0 6 6 e ~ a ,  B P R n e  CJlYsaeB, K a K  BNAHO M3 P l l C  87, 
HA KPACHOXPCKO-KYEAHHCKOM HEOTXHOM MECTOPOXAEHUH n o 3 ~ 0 n ~ e ~  n a ~ b  s n o n ~ e  o n p e n e n e ~ ~ o e  s a ~ n m s e ~ w e  o T H o c w T e n b H o  
B PE3YnbTATE ETO AOPA3BEnKM TOTO, K ~ K  3BBMCIIT pe3yJlbTaTbl  CTpYKTyPHblX ~ O C T P O ~ H H ~  OT 0 6 5 e ~ a  

~ l ~ n 0 J l b 3 y e ~ O f i  U H @ O ~ M ~ U H H  N K B K O ~ ~  0 6 b e ~  IIH@OPMBIIIIH ~ ~ ~ C T B M -  

nopacraem Hea~ewacbl. n e p e c r e r s ~ n  nnomacrb 
q e s n o c m  ~ a s @ C s w e ~ r  TeJ lbHO H ~ O ~ X O ~ N M  n J I I  n O C T p O e H U n  C T P ~ K T ~ ~ H O R  K a P T b l  B A a H H O M  

nnaer  
I t o n K p e T H o M  cnysae, B u 3 y a n b H O e  C o n o c T a r m e H r l e  M U  u ~ o e k  M e p e  

I I e J b 3 R  C q M T a T b  CaMLdM JYYUlUM MeTOnOM C p a B H I i T e J b H O r O  a H a n u 3 a  
KP. I K y e a  KP. 1 K y a .  KP. K Y U  Kn. Kyea. C T P y K T y p H b l X  KBPT.  B CBII3H C 3TIIM 6 0 " l b ~ 1 0 k  I l H T e p e C  B b l 3 b I B a e T  

cnoco6 a ~ a n n 3 a  N 3 ~ e ~ e ~ u f i  C T ~ ~ K T Y ~ H ~ I X  n J i a H o B  n p i l  n e p e c s e T e  3a- 

n a m n i i c ~ n i i  I I ~ C O B ,  n p e n n 0 m e ~ ~ b l A  B p a 6 0 T e  [34]. Cnoco6 6 a 3 n p y e ~ c n  ~a nOCT- 

6 0 6 p u ~ o a c ~ u i r  POeHNM I iBPTb l  I I ~ O ~ N H U ~  ~ ~ ~ H o c T ~ A  ~ ~ C O ~ ~ I O T H ~ I X  OTMeTOK ~ O B ~ P X -  
T y p n e i r c ~ m i  1 0 0 0 0 -  ~ i o c ~ e i i  K ~ O B . ' I I I  H n o n o u B b 1  H c c n e n y e M o r o  u n a c ~ a ,  noncse~e no 3 T 0 G  
T y n b c ~ n i i  
E a l ~ ~ x n p c ~ n i i  1 8 1 8  0 7 - 3  2 2 0 

K a p T e  o61,e~a n n a c T a  H n o c i l e n y m u e f i  K o n u s e c ~ ~ e ~ ~ o f i  o q e H K e  pac- 
Bepe i r c~nA 30 25 0 7 1 5 0 -2 X O X n e H l i r l  M e X A y  K a p T a M M  no P a 3 H O C T H  O ~ ~ ~ M O B  n n a C T a ,  OnMH w 3  
Kamrrpc~n i i  7 17 7 7 1 5  0 - 2  ~ o r o p b l x  o ~ ~ e s a e ~  6onee p a t ~ l l e ~ y ,  a npyroA -- 6onee n o 3 n ~ e ~ y  

noncsery. I I p ~ l ~ e i i c ~ u e  T a ~ o f i  M efi ~ O A O ~ H ~ I X  npoqenyp n o n e 3 ~ o  B 

n p~ m e q a H B e. 3a 1 00% n p ~ ~ a r ~  ~ H B P ~ H H R  ~ O ~ C U - ~ I X  n a p a ~ e r p o ~ .  Y T ~ ~ P M ~ ~ H H M ~  Ha nep- TOM O T I I O U ~ ~ H ~ W .  4 T 0  COnOCTaBJleHHC K a P T  ~ ~ ~ ~ B O ~ H T C R  ~a K O J M ~ ~ .  
sow wane pabol.. Kp. Y tiyen. -eaorancrse~~a  Kpac~onpC~an  a K y e n w ~ e ~ a n  nnaqaaa.  C T B e H H y m  OCHOBY. B~POIITHO, P ~ ~ Y M H O ~  M ~ ~ O U  p a C X O X l l e ~ ~ n  M e X -  

!rv n n y M n  C T p y I ( T y p H b I M H  K a p T a M N  M O X e T  6 h l ~ b  T a K m e  C p e n H e e  a6- 
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~ O P W C T O C T ~ .  H ~ @ T ~ H ~ C ~ ~ U ~ H H O C T ~ ,  nf lOTHOCTb H ~ @ T N  U 06'be~- 
H N A  K O ~ @ @ W U U ~ H T  H ~ @ T N  O ~ H ~ H O  n O C T a T O Y H 0  T 0 9 H O  OUeHHBaIOTCR 

I yxe npu n e p s o ~  noncse~e s a n a c o ~  H ~ @ T H  n ra3a, n n p ~ r  nepecse~e 
32 lnaCOB 3 T U  I l a P a M e T p b l  R3MeHXIOTCR MaflO.  

5 5. IIPMMEP AHAJIkl3A MSMEHEHUR TOZlHOCTM OUEHOK 

PUC. 87. CTPYKTYPHH~ KaPTU Onb- IlOACZlETHbIX ITAPAMETPOB kl nPOnYKTMBHOr0 OBbEMA 
xouc~oro ~ e c r o p o x n e ~ n n  no KPOB- IlPM nEPECYETE 3AnACOB 
ne 6o6pnKoBcKoro ne@mnoro nna- 
cra, nocrpoeunble Ha 3 B M  B K a r e c T B e  n p U M e p a  paCCMOTpNM p e 3 y n b T a T b l  o 6 p a 6 o ~ ~ u  n a H H b l x  
110 ~ ~ H H ~ I M :  o - c r a  13: 6- CKB. 19: p a 3 ~ e n ~ u  ~ O ~ ~ W K O B C K O ~ ~  3anexn y x e  y n o M u H a s m e r o c n  Onbxosc~o- 
B - CKB. 28: I - paaaeaoushle crsaas- -..- 9 - -rWWncs KPOBIIH 606p~~OBcKo- ro H ~ @ T U H O ~ O  ~ e c ~ o p o x ~ e ~ u r r ,  ~axonnuerocn ~a ~ e p p n ~ o p u n  n e p ~ -  

10 n n a ~ ~ a  C K O ~  o6nac~u .  B ~ a c ~ o n u e e  B D ~ M ~  3anexb pas6vpena no s ~ c n n v a -  

M3yse~ne  n p u s m  H ~ M ~ H ~ H H ~  npu n e p e c s e T e  s a n a c o ~  o u e H o K  
cpen~efi  ~ @ @ ~ K T U B H O ~ ~  ne@~e-  unu r a 3 0 ~ a c b l u e ~ ~ o f i  T o n q n H H  n o K a -  

I 
3 b I B a e T .  9 T O  U3MeHeHWII  B OCHOBHOM 0 6 y c n o ~ n e ~ b 1  C J l e A y l o U U M l l  @ a ~ -  
T O P a M H :  1) YCOBePl l l eHCTBOBaHH8MI l  B MeTOAXKe BblAeJleHHfi  n p O C J I 0 -  
e B  KOJlfleKTOpOB no ~ ~ O M H C ~ ~ O B O - ~ ~ O @ U ~ ~ I W C K U M  A a H H b l M ;  2) y T 0 9 -  

I 
HeHUUMH nonoxe~nfi  B o A o H ~ @ T ~ H ~ ~ x ,  r a 3 0 B O A n H M X  U I ' ~ ~ o H ~ @ T R -  

HblX KOHTaKTOB DO n a H H H M  n p 0 ~ h l ~ f l 0 ~ 0 f i  ~ ~ O @ U ~ U K U  H no p e 3 y J l b T a -  

CeTKW C K B B X U H  U3MeHeHUIIMU I I p e n ~ ~ a ~ f l e H H f i  0 KOf lUqeCTBe  H pa3- 
M e p a x  3 0 H  3 a M e U e H U I I  KOJlfleKTOPOB H e n P O H H U a e M b l M W  n 0 p O n a M H ;  

4 )  U3MeHeHAIIMH H H X H U X  n p e n e J I O B  nOPMCTOCTH B CB83U C nOJIY9eHH-  

e M  HOBblX p e 3 y J l b T a T O B  a H a J l H 3 a  K e p H a ,  q T 0  n p U B O n U T  K neo6xonu- 
MOCTn n e D e C M O T P a  3 6 6 e ~ ~ H B H b l x  T O f l U H H  no C K B a X H H a M .  a C J l e n O -  . . . . 
s a T e n b H o ,  n K n e p e c M o T p y  o u e H o K  c p e n H u x  s ~ a s e ~ u f i  3 ~ 0 r o  napa- 

7 - ... ~ e ~ p a  nnrr 3anexefi, B ~ R T U X  B U ~ J O M .  L 

r a q ~ o ~ ~ o f i  c e T K e .  Ee 3anacb1 .u B c e  n o n c r e ~ ~ b l e ~ ~ a ~ a ~ e ~ ~ b l  B be- 
c o . n m T n o e  NJIU c p e A H e K e a f i p a T n q e c K o e  o T K n o H e u u e .  O n n a ~ o   TOT 3 y n b ~ a ~ e  nocnen~ero n e p e c q e ~ a  o q e ~ e u b l  c osenb B ~ I C O K O R  ~ o s -  
B O n p O C  ~ p e 6 y e ~  n O n O J I H U T e n b H O r 0  H 3 y 9 e H H 8 .  HOCTbK).  TO n 0 3 B O J I R e T  C' IHTaTb.  9 T O  no 3 a f l e X H  A3BeCTHbl  T a K  H a -  I 

I 
T O ~ H O C T H  T p e x  n o n c s e T o B  3anac08, O T B e s a m u u x  T p e M  ~ ~ ~ ~ H ' I H M M  

A ~ a . q u 3  U ~ M ~ H ~ H U X  o q e H o K  l I n o u a n u  ~ e @ ~ e ~ o c ~ o c ~ u  npe nepecsere 3 ~ a n a ~  u c c n e n o ~ a ~ u u  sanexw. Ann nepeoro s ~ a n a  n o n c q e r  3ana- 
3 a n a C O B  OCYLUeCTBflReTCB n Y T e M  COIIOCTaBJleHAU IIOnC'IeTHblX IIflaHOB. COB B b I n O n H e H  no U a H H b l M  13 CKBa&tIH. il.'I!4 BTOPOTO- IIO A a H H b l M  
n p U   TOM 0c06oe BHHMBHHe 0 6 p a u a e ~ c ~  H a  X a p a K T e p ,  B e f l U q U H y  1i3- 19 H AJlR T P e T b e T O - n o  A a H H b l M  28 C K B a X l l H .  
M ~ H ~ H U R  n o n o x e ~ u n  K O H T Y P ~  3anexu H ~a ~ b l n c ~ e ~ u e  ~ P U ' I U H  y ~ a -  T O ~ H O C T ~  O n p e n e n e H u n  B b l c o T H o r o  nonoxenurr ~ o n o n e @ ~ u ~ o r o  
3 a H H O r O  U3MeHeHUI1. M C C ~ ~ ~ A O B ~ H U I ~  CBUneTef lbCTByIOT,  q T 0  ~ a u 6 o n e e  IKOHTBKTa O U e H H B a J a C b  n Y T e M  Bbl l l l lCneHl3r l  C p e n H e K B a A p a T U q e C K O r O  

- i u a q u ~ e n b ~ ~ e  p a c x o x n e ~ u u  B O U ~ H K ~ X  nnomanefi H ~ @ T ~ H O C H O C T U  OTKflOHeHUR o T M e T o K  BHK, n p U H R T b l X  H a  TOM HJIU UHOM wane 
O ~ ~ C J I O B J I ~ H ~ I  p a C X O X f i e H U 8 M H  B ITPUHflTblX O T M e T K a X  ~ O B ~ P X H O C T ~ ~  noncqe~a ~ ~ I I ~ C O B ,  OT O T M ~ T O K  BHK B T ~ X  me T O ~ K ~ X ,  C ~ H T ~ I O U H X -  
B O ~ O H ~ @ T R H O T O  H T ~ ~ O H ~ @ T R H O ~ O  K o H T a K T o B ,   TO pacxoxnennn yee- cn  ~ ~ e p o n ~ ~ e f i u r u ~ w w .  C p e n ~ e ~ s a n p a ~ u q e c ~ o e  O T K J O H ~ H H ~  c u c ~ e ~ a -  
.IlHqUBaH)TCII B C J y 9 a e  I l f laCTOB C n O X H O r O  JlHTOflOrHqeCKOl'O C T p O e -  TH'3eChH Y M e H b l u a f l O C b  no M e p e  Y F I e n U s e H H R  KOf lHqeCTBa  C K B a X H H ,  

O U ~ H K ~  T O ~ H O C T H  CTPYKTYPHbIX KBPT,  I IOnYqeHHblX H a  K a X n O M  H 3  1 
T p e x  wanoe, o c y u e c T s n n n a c b  c n e n y m u n M  0 6 p a 3 0 ~ .  B ~ a q a n e  ny- 



n ~ ~ ~ e l i w o e  y p a s H e H u e  perpeccuu, o n a c ~ ~ a m u e e  C B I I S ~  M e x n y  o T M e T -  

K a M U  no A ~ H H o ~ ~  K a p T e  H ~ ~ @ U K C W P O B ~ H H ~ ~ M W  B T e X  Xe T O q K a X  < B e -  
P O R T H ~ ~ ~ U I R M N >  O T M e T K a M U  (<<B~PORTH€T?IUU~> OTMeTKH B b l C T Y n a n U  B 

K a Y e C T B e  @ ~ H K U U U . )  3 a T e M  B COOTBeTCTBnH C KBPTOB, TO'IHOCTb KOTO- 

po8 n p e n c T o n n o  o u e H u T b ,  C T a s u n a c b  npyran K a p T a ,  nnn KOTOPOA OT- 
MeTKl l  Bbl ' IHCneHbI  I l y T e M  UOnCTal lOBKH OTMeTOK, 3 a A a B a e M b l X  U e p B 0 k  

~ a p ~ o i i ,  B n a i i n e ~ ~ o e  y p a B u e H w e  perpeccuu 3 ~ a  npyran K a p T a  pac- 
C M a T p F l B a f l a C b  K a K  I l O J l y q e H H a R  W3 n e p B 0 8  B p e 3 y J I b T a T e  Y C T P a H e H N R  

CUCTeMaTU9eCKRX O U ~ H ~ O K  B O n p e n e n e H l I n  a 6 ~ 0 f l l o T ~ b l ~  OTMeTOK, ee 
T O ~ H O C T ~  O u e H u B a n a c b  n y T e M  C o n o c T a B n e H u n  c u ~ e p o n ~ ~ e B l u e R ~  
K a p ~ 0 8 .  B K a s e c T s e  M e p H  pacxoxnenun wcnonbso~anocb cpenwe- 
K e a n p a T u s e c K o e  o T K n o w e H w e .  C s n ~ a e ~ c n ,  s ~ o  nonysennoe T a K u M  

C ~ O C O ~ O M  c p e n H e K s a n p a T u ' t e c K o e  o T K n o H e H u e  x a p a ~ ~ e p u 3 y e ~  wc- 
X O ~ H Y K J  ( nep~y lo )  K a p T y .  o T p a x a n  ee cnysaB~yw n o r p e l u e o c T b  (cuc- 
T e M a T k f ' I e c K a n  n o r p e l u H o c T b  u c K n w s e n a  6naronapn n p e n s a p u T e n b H o  

B b l n O n H e H H O M y  J ~ A H ~ ~ ~ H o M ~  n p e o 6 p a 3 o ~ a ~ u w  n 0 J R  C I IOMOIUblo Y p a B -  

H e H u n  perpeccuu). 
O n U c a ~ ~ b l M  cnoco6o~  6b1nw O U e H e H b l  cnyqafi~ble n o r p e l u H o c T H  

C T p y K T y p H b l X  K a p T  no K p O B f l e  n p O A y K T U B H O r 0  n f l a C T a ,  6a3upyloqwx- 
Crt H a  n a H H b l X  no 13, 19 H 28 C K B a X U H a M .  3 ~ 1 1  nOrpe IUHOCTU COOTBeT- 

CTBeHHO P a B H b l  18,6; 12,7 U 11,2 M. 

C p e n ~ e ~ s a n p a ~ u s e c ~ a f l  o m u 6 ~ a  O n p e n e n e H I i n  nnoqann ~ e @ ~ e -  
HOCHOCTU (OF) O U e H U B a J a C b  IIO ~ ~ W M C T B O B ~ H H O ~ ~  113 p a 6 0 ~ b l  [98] 
~ O P M Y ~ ~  

r 

me L - n f l U H a  KOHTYPa  H ~ @ T ~ H O C H O C T H ;  a - cpen~uft YrOfl  HaKflO-  

H a  I I f l aCTa  B n p u ~ o ~ ~ y p ~ o f i  O ~ A ~ C T H ;  UBHK kl ( T i C O O T B e T C T B e H H O  

c p e n H e K s a n p a T u q e c K l 3 e  n o r p e u H o c T n  o n p e n e n e H a n  B b r c o T H o r o  nono- 
X e H H f l  BHK U OTMeTOK K P O B J U  n n a c T a ;  f l -  KOflU'IeCTBO C K B a X U H ,  
YTO'IHRKllUUX I l O f l O X e H N e  KOHTYPa  H ~ @ T ~ H O C H O C T N .  

R p e 3 v n b ~ a ~ e  u c n o n b 3 o ~ a ~ u n  @ o p ~ y n u  (XIII .1)  u nocnenywue- 
ro n e p e c s e T a  nonyseiiaok a 6 ~ 0 f l l o ~ H 0 i i  B e n n s w H b l  o m u 6 ~ u  H a  OTHO- 
C U T e n b H y K l  O U I H ~ K Y  n f l s  B a p U a H T O B  I lOnCYeTa ,  BbInO.iIHeHHblX no n a H -  

H ~ I M  13, 19 11 28 C K B a x u H ,  wafine~u cnenymqne 3 ~ a s e ~ u n  OTHOCU- 

~ e f l b H 0 f i  c p e n ~ e ~ s a n p a ~ ~ ~ s e c ~ o f i  o m w 6 ~ k 1  o n p e n e n e H u n  nnouanu 
H ~ @ T ~ H O C H O C T U :  32, 15 I1 9'10 COOTBeTCTBeHHO. 

C p e n ~ e ~ s a n p a ~ a r e c ~ a n  o lue6~a  o u e u K u  cpenwero s ~ a s e ~ u n  3@- 
@ ~ K T U B H O ~ ~  H ~ @ T ~ H ~ C ~ ~ U ~ H H O ~  TOJIUlWHbl PaCC9WTblBaJ IaCb ,  UCXOASI 

n3 npennonoxewun, s ~ o   TOT n a p a M e T p  n p e n c T a s n n e T  co6oii cnysair- 
~ y m  B e n u s n H y ,  T. e. n e n e H u e M  c p e n H e K s a n p a T r l r e c K o r o  o T K n o H e H u n  

n a p a M e T p a  OT ero M a T e M a T u s e c K o r o  o m n n a H w n  H a  K o p e n b  K s a n p a T -  

HHA 113 K o n n s e c T B a  wa6nwne~uic, y q T e n H u x  npw onpenenenuu cpen- 
H e r o  3 u a s e ~ u n .  Ann B a p u a H T o s  noncse-ra. 6a3wpylouuxcn H a  nan- 
H ~ I X  no 13, 19 n 28 c K s a x m a M ,  n o n y ' t e n b l  cnenymune s ~ a q e ~ a n  
a6conm~~b1x  OII IU~OK OUeHOK cpenwefi ~ @ @ ~ K T W B H O ~ ?  H ~ @ T ~ H ~ c ~ I I U ~ H -  
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n 1 0 7 0 ) .  
T a ~ o t i  x e  M e T o n  p a c ' t e T a  c p e n u e ~ s a n p a ~ ~ l q e c ~ o B  n o r p e l u H o c T u  

11CnOf lb30BaH n f l X  OUeHKH TO'IHOCTII O n p e A e J e H H R  cpen~efi  n O p H C T 0 -  

CTU. n p x   TOM nncnepcnn n a p a M e T p a  onpenennnacb K a K  c y M M a  

JBYX n~cnepcuA, o n H a  u3 K O T O P ~ I X  x a p a ~ ~ e p u 3 y e ~  M ~ M ~ H ' I U B O C T ~  no- 
~ U C T O C T M  no paspesy ( B  npenenax o n ~ o u  C K B ~ X W H ~ I ) ,  a npyran - 
I S M ~ H ' I U B O C T ~  no nnouanw (npw nepexone or onno8 C K B a x u H b I  K 

npyroA). A n n  B c e x  T p e x  B ~ ~ I I ~ H T O B  n o n c q e T a  3 a n a c o ~  n o n y s e H b l  
O q e H b  H H 3 K U e  3 H a Y e H H I I  O U I I I ~ K H :  COOTBeTCTBeHHO 1,9; 1,8 U 

1,7 OTH. % . 
n o r p e X I I H 0 c ~ b  0 4 e H K I i  npO,!LyKTHBHOrO 0 6 ' b e ~ a  3 a J e X U  O n p e A e -  

. l e H a  K a K  I lOrPeILlHOCTb n p O U 3 B e n e H W I  HeCKOnbKUX B e f l U s U H ,  OTHO- 

C l l T e f l b H b l e  o m u 6 ~ u  KOTOPblX H3BeCTHbl .  O K ~ ~ ~ J I O C ~ ,  ' I T 0  n f l n  

BapP laHTorc  n o n c s e T a ,  6a3upy1ouuxcn H a  nawwblx no 10, 13, 19 H 

28 C K B a X w H a M ,  OTHOCUTef lbHaR o I I I u ~ K ~  OUeHKH npOnYKT&iBHOrO 0 6 % -  

e M a  COOTBeTCTBeHHO COCTaBf lReT  48, 25 H 20%. 
n o n y s e ~ ~ u e  o u e H K u  T O ~ H O C T U  6bmu C o n o c T a s n e H b l  c C y u e c T -  

BYIOUUMU T ~ ~ ~ O B ~ H N R M U  K T O ~ H O C T U  onpenenewun n o n c s e T H b l x  na- 
p a M e r p o s  H a  c T a n u u  n p o M u l u n e H n o r o  n o n c s e T a  [98; 139. 2531. no-  
CKOJlbKY B COOTBeTCTBUU C 3TUMU T P ~ ~ O B ~ H N R M H  OTHOCHTeJIbHbIe  

o luu6~a H e  nonxnu I I p e B b I l u a T b  nflfl ~ @ @ ~ K T H B H O ~ ~  H ~ @ T ~ H ~ c ~ ! u ~ H -  
HOB TOJlIUAHbI 15-2O0/o, A n n  n f l 0 I U a n U  H ~ @ T ~ H O C H O C T ~  10-15°/o, 
nnn ~ o s @ @ n u n e ~ ~ a  n o p u c T o c T n  3-5%, nnn o 6 % e ~ a  sanemw 15- 
25O/0, TO HYXHO C q u T a T b ,   TO B H a l u e M  cnyLiae nawnblx no 19 cma- 
x u w a M  nnn B b l n o n w e H u a  n p o M b l u n e H u o r o  n o n c s e T a  snonne n o c T a -  

TOqHO. ~ P ~ B W ~ ~ ~ H O C T ~  T a K O r O  3aKJIK)qeHHII  I I O n T B e P X A a e T C I I  T a K X e  

p a C ' I e T a M H  U nOCTpOeHNRMII ,  Bb lnOf lHeHHblMU MeTOAUKaM,  U p e n -  

. l o X e H H b l M  B p a 6 0 ~ a x  [71, 891. 
P ~ C C M O T P ~ H H ~ I R  I I P H M e P  C B R n e T e n b C T B y e T ,  q T O  ~ 0 f l U ~ e ~ ~ ~ e ~ ~ b l f t  

a ~ a n u 3  U ~ M ~ H ~ H U R  TO'IHOCTU o u e H o K  n o n c ' I e T H b l x  n a p a M e T p o B  npu 
n e p e c s e T e  3 a n a C 0 8 ,  6 y n y q u  B M e T O n H W C K O M  OTHOUleHUU n O B O n b H 0  

npoc~o8  (XOTR 11 B e C b M a  T P Y ~ ~ o ~ M K o ~ ~ ,  e C n U  O H a  p e a f l U 3 y e T C X  < < B p y s -  

HYK)>, a H e  c U O M O U b H )  3BM) npoqenypoti, B TO x e  B p e M R  n a e T  60- 
r a ~ b l f i  @ a ~ ~ ~ s e c ~ n i i  M a T e p r i a n  nnn pemeeun npo6ne~bl o n T u M a n b H b l x  
0 6 b e M o B  r e O f l O r O p a 3 B e ~ O s H b l X  p a 6 o ~ ,  K O T O p a R  B 3KOHOMA9eCKOM OT- 

M o u e H u n  n B n n e T c n  enea nu H e  c a ~ o k  eaxno8 npo6ne~oi i  npultnan- 
 oft reonoruu. 
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3 a n a C O B  H ~ @ T U  gnu 06ecnese~un ~ ~ u u o H ~ J I ~ H o ~ ~  U ~ @ @ ~ K T U B H O ~ ~  Bbl- 
~ ~ ~ O T K U  3 a J I e X U .  n p ~ ~ e p b l  ~ @ @ ~ K T U B H O ~ O  UCIlOJlb3OBaHUR n U @ @ e -  

P e H u u p o B a H H b l x  r e o n o r n s e c K n x  ~onenei i  nnn ueneii a ~ a n u s a  paspa- 
~ O T K U  u M e m T c n  nnn ~ e c ~ o p o x n e n u i i  T a ~ a p u u  [ll]. I T o ~ a x e ~  ~ 0 3 -  
MOXHOCTU onuo u3 T a K u x  ~ o n e n e i i  H a  n p u M e p e  nasnoec~oro M e c -  

T O p O W l e H U R  ~ ~ P M C K O *  o6nacrs [ ~ Y ~ K O B  E. n., A ~ ~ M ~ T O B  B. kf., nu- 
nncosa P. C., 1975 r.] . 

3anexb n c H o n o n n H c K o r o  u a n r o p u 3 0 ~ ~ a  l l a snosc~oro  M e c T o p o x -  

n e H U R  HaXOnUTCX B p a 3 p a 6 0 T K e  C 1959 r. C T ~ O ~ H U ~  npOLlyKTHBHMX 
IIf laCTOB, C B O ~ C T B ~  He@Tef i ,  r a 3 O B  H IlflaCTOBblX BOA, a T a K X e  OCO- 

6e~nocrn  p a 3 p a 6 0 T K H  3 a J l e X U  n O C T a T O s H 0  n 0 4 H O  O n U C a H b l  B p R n e  

pa6or. 
B u a c T o n u e e  B p e M n  sanexb B c T y n n n a  B T p e T b m  c T a n u m  paspa- 

~ O T K U  - I l paKTUYeCKH B C e  C K B a X U H b l  p a 6 0 T a m T  C B o n o f i ,  H a q a n O C b  

C H U X e H U e  no6wsu H ~ @ T U  U Y M e H b I l I e H U e  . ~ ~ ~ ~ C T B Y H ) U ~ ~ ' O  ( P o H ~ ~  3KC- 
I l f l y a T a U U O H H W X  CKB~XAH' .  Ha6nmnae~cn O T C T a B a H U e  T e M n O B  B W p a -  

~ O T K H  3 a n a C O B  OT T e M n O B  0 6 ~ 0 i l ~ e H l l f l .   TO n a e T  OCHOBaHt i e  npenn0- 
J I a r a T b  H a J I U q U e  n P O P b l B O B  B O n b l  K 3KCl I f lYaTaUUOHHbIM C K B a X H H a M  

no O T n e f l b H b l M  n p O I I f l a C T K a M  UflU 06pa30sa~ue  <fl3blKOBW 06eon~e-  
HUR. Ann sbl6opa ~ e p o n p n n ~ u f i  no 6onee n o n H o M y  B o B n e s e H M m  B 
p a 3 p a 6 0 ~ K y  s a n a c o ~  H ~ ~ T H  6arna n o o s e n e H a  n u @ @ e p e ~ n u p o s a ~ ~ a n  
o u e n K a  s a n a c o ~  H ~ @ T H  no ysacmau sanexu,  x a p a ~ ~ e p ~ 3 y 1 o q u x c n  
o n u u a K o s b l M  T u n o M  paspesa (CM. p ~ c .  7). Tunw p a 3 p e 3 0 ~  n p e n c T a e -  

J l n IOT c060k pasnusable C O Y e T a H U n  IIpOiXyKTUBHblX IlJlaCTOB, UMelO- 

uuxcn B p a ~ p e s e  3anexu  ( T ~ ~ J I .  41). 
Ha ocuose ~ a 6 f l .  41 6 b 1 n o  B N n e n e H o  50 ysacmoe B npenenax 

3 a f l e X H ,  KOTOPbIe  B I I ePBOM n p ~ 6 n ~ x e ~ u n  M O X H O  C q U T a T b  CBMOCTOII- 

T e f l b H b l M H  YYaCTKaMU p a 3 p a 6 0 T K N .  no  K a X n O M y  U 3  YYaCTKOB 6 b m N  

n o n c s n T a H u  6ana~cosble  3 a n a c ~  H ~ @ T U ,  cpen~wii ~ o s @ @ u q u e ~ r  sbr- 

T e C H e H U n  no ~ ~ O @ U ~ H ~ ~ C K U M  . n a H H b l M ,  K O ~ @ @ U U H ~ H T  IIPOBYKTIiBHO- 

CTU, no6blsa H ~ @ T U  c H a s a n a  p a 3 p a 6 0 T K n  ysacma,  T e K y u a n  ~ e @ ~ e -  
o T n a s a  u T e x y u a n  O ~ B O A H ~ W H O C T ~ .  

~ ~ ~ B ~ C T H O ,  YTO n p H  O U e H K e  H ~ @ T ~ O T A ~ Y H  no H ~ ~ O J I ~ I I I U M  Y q a C T -  

K a M  T a c T o  n o n y q a m T c n  H e p e a n b H b l e  B ~ J I U ' I H H ~ I .  B B a w e M  cnysae n3  
50 y v a c T K o s  H e p e a n b u y m  B e n l i Y n H y  ~ e @ ~ e o ~ n a s u  w M e m T  nea, B oc- 
T a n b H b l x  nonyseeean T e K y u a n  ~ e @ ~ e o ~ n a s a  H e  n p e B b I m a e r  paccsn- 
TaHHYK) BeJIUqUHY K O ~ @ @ N U U ~ H T ~  BblTeCHeHHR, 9 T O  HBf lneTCR nOBOf lb -  

HO H a n e X H b I M  KOHTPOJleM. T ~ K W M  0 6 p a 3 0 ~ ,  A K @ $ ~ ~ ~ H U H ~ O B ~ H H ~ ~  
M o n e n b  p a 3 p a 6 0 T ~ u  l l a snosc~oro  M e c T o p o m n e H l I n ,  n o c T p o e H H a n  H a  

OCHOBe BblneJ leHWR Y s a C T K O B  C O n U H a K O B b l M n  T N n a M H  p a 3 p e 3 0 B  np0- 
nYKTUBHblX I InaCTOB,  C ~ O C T ~ T O T H O ~ ~  C T e n e H b l O  n p l l 6 n l l x e ~ e n  O T p a -  

X a e T  HeOnHOPOnHOCTb UX CTPOeHUIl  H CBR3aHHYIO C 3TWM pa3f l l lYHYIO 

K o H u e H T p a u u m  3 a n a c o ~  H ~ @ T U  no nnoqanu 3anexu.  
Ann o U e H K U  COCTORHUn B b l p a 6 0 T K H  K a X A O r O  H 3  YqaCTKOB 3aJle- 

XU 6b1n0 n p o B e n e H o  c o n o c r a s n e H w e  @ a ~ ~ w s e c ~ u x  ~ e ~ y u e i i  ~ e @ ~ e -  
O T n a Y U  U O ~ B O ~ H ~ H H O C T H  YsaCTKOB C T e ~ p e T H s e ~ K ~ f i  3aBUCNMOCTbH) 

M e X n y  3THMU Bef lHYNHaMH.  O K a 3 a i I 0 ~ b .  YTO H a  ~ o J I ~ I I I H H c T B ~  y '4aCT- 
KOB 0 6 B o n ~ e ~ u e  IlpONCXOAUT 6 b l c ~ p e e ,  W M  B W ~ ~ ~ ~ T ~ I B ~ I O T C R  3ana- 
Cbl  H ~ @ T U .  O ~ ~ B H ~ H O ,  YTO H a  3TWX Y q a C T K a X  H ~ O ~ X O ~ H M O  OCYWeCTB- 
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n n a n  n n a m  
Trm T"" 

'Pa I T n u  1 "%B 1 BCa  1 4. 11 1 4 1 , I 9. 

n p H M e q a H a e. + M a n  npucyxrsyer B parpeae. - nnan lmyrersyer s p a ~ e l e .  

n e H u e  ~ e p o n p n ~ ~ n f i  no soeneseuum B p a 3 p a 6 0 T K y  s a n a c o ~  H ~ @ T H ,  
H e  OXBaYeHHblX p a 3 p a 6 0 ~ ~ 0 6 .  

Ann ~bl6opa ~ T H X  ~ e p 0 n p u n ~ n H  n p o a ~ a n u 3 u p o ~ a ~ o  B n n n u n e  H a  
H e @ T e o T n a s y  T a K U X  OCHOBHblX @ ~ K T O P O B ,  K a K  K O ~ @ @ U U U ~ H T  I l p O A y K -  

TUBHOCTH H IlflOTHOCTb CeTKU C K B B X H H  no Y q a C T K a M ,  UMelOlURM npu-  
~ J I U ~ H T ~ J I ~ H O  onw~a~osblir CPOK p a 3 p a 6 0 T ~ U .  B p e ~ y n b ~ a ~ e  a ~ a n m a  
6b1n cnenau B W B O ~  o TOM, YTO ~ ~ B H C I ~ M O C T ~  ~ e @ ~ e o ~ n a s u  OT y e a 3 a ~ -  
HblX B W U e  @ ~ K T O P O B  H M e e T  ~ e 0 ~ ~ 0 3 H a ~ H b l ~  X a p a K T e p .  no HeKOTO- 

P ~ I M  y q a c T K a M  ua6nmnae~cn Y e m a n  s a s u c u ~ o c r b  ~ e @ ~ e o ~ n a s n  OT 

IlflOTHOCTH CeTKU C K B B X U H  M K O ~ @ @ H U N ~ H T ~  IlPOnyKTEiBHOCTN. n o  
A p y r U M  Y q a C T K a M  H a 6 f l I o n a e T c n  6onee CUJ lbHOe  BJl l tRHHe O n H O r O  H 3  

$ ~ K T O ~ O R  - n p O ~ y K T M B H O C T U  UflU IlJlOTHOCTPl CeTKH C K B B X B H ,  n p U -  
9 e M  3 a M e T H O e  BnWRHUe nflOTHOCTH CeTKN H a  H e @ T e o T n a q y  C K a 3 b l B a e T -  

cn npu s e n H s u n e  c e T K w  M e w e e  50-60 r a / c ~ ~ .  no y q a c T K a M ,  H a x o n n -  

WHMCfl B 3 0 H e  aKTl lBHOrO BJIURHUII 3 a K a q K U ,  HeCMOTPR H a  C P a B H U -  

TeJ lbHO P e n K y l o  C ~ T K ~  C K B a X U U  H HH3KYlO IlPOAYKTUBHOCTb, !JOCTIIT- 
HYTH 6onee s b l c o K n e  3 n a s e ~ u n  T e ~ y q e c  ~ e @ ~ e o ~ n a s u .  T ~ K U M  o6pa- 
3 0 M ;  B e f l N g U H a  T e ~ y I U e f i  H e @ T e o T n a ' 4 ~  H C H O ~ O ~ ~ ~ H C K O ~ ~  3 a J e X U  n a B -  

J IOBCKO~O M e c T o p o x n e H u n  O n p e n e n n e T c n  no ~ e ~ ~ b m e i i  M e p e  T p e M n  
@ ~ K T O ~ ~ M U :  ~ . i lOTl lOCTbIo  CeTKU C K B a X H H ,  nPOnYKTUBHOCTbI0  YYaCT- 

KOB A BKTUBHOCTbK) CUCTeMbl  3 a B O n H e H t l U .  B CBn311 C 3TNM n J I R  BOB- 

J l e q e U N U  B p a 3 p a 6 0 T K y  3 a n a C O H  H ~ @ T H ,  H e  OXBaYeHHblX ~ b l p a 6 0 ~ ~ 0 i i .  
6 ~ n o  p e K O M e H n O B a H 0  n p 0 6 y p H T b  39 p e 3 e p B H b l X  C K B B X N H  H a  y 9 a C T -  

K a X  C pen~of i  C ~ T K O ~  H C B ~ I C O K O A  nPOIlYKTHBHOCThK), a T a K X e  O p r a -  

H U 3 0 B a T b  3 a K a q K Y  B O n b l  B 21 H a r H e T a T e J l b H Y K )  C K B a X U H Y  H a  Y q a C T -  

KBX, cna6o OXBaYeHHblX BflHnHPleM 3 a K a q K P l  B O n b l  B n f l a C T .  O C ~ ~ U ~ C T B -  

n e H M e  3TWX M ~ P O I I P N R T H A  n 0 3 B O f l U T  K PaC'4eTHOMY CPOKY Y B e n t i q H T b  

K O ~ @ @ U U U ~ H T  ~ e @ ~ e o ~ n a s w  no 3anexu no 0,43, T o r n a  K a K  npu  cy- 
u e c ~ ~ y m m e f i  c n c T e M e  p a 3 p a 6 0 T K H  3ra B e n u s u H a  cocramr H e  60- 
nee 0,31. 

T ~ K U M  0 6 p a 3 0 ~ ,  n u @ @ e p e ~ u u a u u n  3 a n a c o ~  H ~ @ T U  n c H o n o n n H -  

CKOA sanexu n a s n o ~ c ~ o r o  M e c T o p o x a e H w n  no T u n a M  pa3pe30~ 1103- 
BOJlHfla  O U e H H T b  T e K Y U Y H )  H ~ @ T ~ o T A ~ Y ~  H a  p a 3 J l U q H b l X  YVaCTKaX 3a- 
a l e X U ,  B b l n B U T b  OCHOBHbIe ( P B K T O P ~ ~ ,  O ~ p e n e f l R l O U U e  ee, H 0 6 o c ~ o e a ~ b  
M e p o n p u n T n n  no B o B n e s e H u m  B pa3pa60r~y  3anacoe H ~ @ T N ,  cna6o 
OXBaqeHHblX B ~ I P ~ ~ O T K O ~ % .  
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5 1 .  BHAVEHME, COBPEMEHHOE COCTORHME 
M nEPCnEKTMBb1 ABTOMATMSAUMM IlOnCYETA SAIIACOB 

npa n o n c s e T e  sanacos ~ e c ~ o p o x n e ~ ~ i f i  nones~blx u c K o n a e M b l x  B c e  
6onbmee anaqenue n p u o 6 p e ~ a e ~  n p i + h t e H e H A e  ~ J I ~ K T P O H H ~ I X  B ~ I Y U C -  
J l H T e n b H b I X  M a l U H H  (3BM).   TO 06ycnosneeo P R n O M  n p H s H H .  

Bo-nepeux, n p u M e H e u u e  3 B M  n o 3 ~ o n n e ~  H c n o n b s o B a T b  B e c b M a  

cnoxsble MeTOnHKU A B J l r O p H T M U  0 6 p a 6 0 ~ ~ u  n a H H b l X ,  KOTOPble  pea- 
J U s O B a T b  B P y q H y D  nu60 OYeHb TPYAHO, nu60 ~ 0 0 6 q e  HeBOBMOXHO 

B n p u e M n e M b l e  CPOKU. Ycnomne~ne  M e T o n u K i l  n o n c Y e T a  sanacos CBR- 
s a ~ o  c n p u B n e q e H w e M  H O B ~ I X  M e T o n o B  pemenun 3ana9, O C O ~ ~ H H O  ma- 
T A C T R ~ ~ C K O ~ ~  0 6 p a 6 0 ~ ~ 1 1  n a H H b l X ,  n O C T p O e H U I  reOJlOrHYeCKHX M O n e -  
Jleii. 6onee C n O X H b l X  MeTOnOB H H T e p n p e T a U U U  M a T e p H a f l O B  r e o @ H 3 H -  
q e c K n x  u c c n e ~ o e a ~ u i i  M p e 3 y n b ~ a ~ o s  n a 6 0 p a ~ o p ~ o r o  uccnenoeauun 
K e p H a .  B ~ e f l p e H H e  3 B M  B n p a K T B K y  n o n c Y e T a  3 a I I a C O B  O T K p b I B a e T  

I U U p o K M e  BO3MOXHOCTii  AJlR @ O ~ M H P O B ~ H U R  M C P a B H H T e n b H O r O  U3Y- 
qeHMI l  CaMbIX pa3J lMYHblX ~ 0 n e J I e R  CTpOeHHR M e C T O p O X n e H U R ,  EflR 

n e T a n b H o r o  ana11a3a ~ T I I X  ~onene f i  B u H T e p e c a x  M a K c e M a n b H o r o  
yTOYHeHUR OUeHOK O ~ U B X  0 6 5 e ~ o ~  3 a n a c O ~  I1 H 3 y q e H l I R  O C O ~ ~ H H O C -  

re8 n p o c T p a n c T s e H u o r o  p a s ~ e q e ~ r i a  aanacos. T ~ K U M  o 6 p a 3 0 ~ ,  npu- 
M e H e H n e  3 B M  n o 3 ~ o n R e T  BO MHOrOM IIO-HOBOMY O P r a H U 3 0 B a T b  pe- 
m e H u e  3 a n a q .  C B R ~ ~ H H H X  c n o n c s e T o M  aanacos ~ e c r o p o x n e ~ u i i  no- 
J e 3 H b I X  MCKOIlaeMblX. 

B ~ o p o e ,  n p e l l M y q e c T B 0  n p M M e H e H H R  Mal l lUHHblX MeTOPOB o6pa- 
~ O T K H  - PIX ~ ~ ~ ~ K T H B H O C T ~ .  ~ O ~ C H U M ,  9 T O  3 T 0  3 H a Y l i T .  npll H e a B T O -  
MaTM3BPOBaHHOM a H a , l U 3 e  n a H H b l X  ' ieJIOBeK B C e r n a  O n H p a e T C R  H a  

C B O D  HHTYRUHK), T. e. H a  N C n O f l b 3 O B a H N e  HeYeTKHX,  n n O X 0  c @ o ~ M ~ -  
n u p o s a s H b i x  a n r o p u T M o s ,  YTO n p u B H o c & l T  B pemenue sanaq s n e M e H T  

c n y q a B ~ o c ~ u .  P e 3 y n b ~ a ~ ~  o n H o r o  II T o r 0  Xe B P l n a  O ~ ~ ~ ~ O T K H ,  H a -  
n p s M e p ,  pacqnenenun paspesa, B b I n o n H e H n o r o  OAHNM u T e M  me w ~ -  

T e p n p e T a T o p o M  B passoe B p e M s ,  M o r y r  3 a M e T u o  o T n u q a r b c n  r r  H e n c -  
no, n o q e M y  TOMY HJIU n p y r o M y  B a p H a H T y  o T n a e T c n  n p e n n o s T e n a e .  

Eue  6onbmaii p a 3 H o 6 o i i  B p e 3 y n b ~ a ~ a x  M o x e T  H a 6 f l H ) & a T b c n ,  K o r n a  

TOT HAM H H O ~  3 T a N  0 6 p a 6 0 ~ ~ u  BblIlO.qHReTCR pa3J lHYHblMH c n e u e a n l l -  
CTBMM. H M e D U I U M U  O n H H a K O B y l o  K B ~ ~ u @ u K ~ u u H ) .   TOT H H T Y U T H B H H ~ ~ ,  

c n y ~ l a f i ~ k d f i  3 n e M e H T  B o 6 p a 6 0 ~ ~ e  11 e c T b  3 n e M e H T  C ~ ~ ~ ~ K T R B H O C T U .  

OH 3 a T P Y n H R e T  C O n O C T a B n e H u e  p e 3 Y n b T a T O B  06pa601~u.  M a m H u n a ~  

o 6 p a 6 o ~ ~ a  n p O U 3 B O n H T C R  no O n p e n e f i e H H b l M  a J l r O p I i T M a M ,  U ee pe- 
3yJlbTaTbl B n O n H e  COIIOCTFlBUMbl. Bcerna M O X H O  YCTBHOBMTb, K a K  
C K a 3 b l B a D T C R  H a  KOHeqHOM p e 3 y J b T a T e  T e  HnM H H b l e  O C O ~ ~ H H O C T N  

a f l r O p H T M a .  K O H ~ ~ H O ,  MOrYT 6 b l ~ b  n p e n J I O X e H b 1  pa3J lHYHb1e  B a p U a H -  
T b l  a n r O p H T M a  T o r 0  u n l l  UHOrO 3 ~ a n a  0 6 p a 6 0 ~ ~ u .  M p e 3 y f l b T a T t . I  06- 
~ ~ ~ O T K M  MOrYT OTJIRYaTbCR B 3aBHCHMOCTH OT I l P H M e H R e M O r O  a J I r 0 -  
P H T M ~ .  O ~ H ~ K O  ecerna e M e e T c x  B O B M O X H O C T ~  n p o a u a n u 3 u p o ~ a ~ b .  B 

I CHJly KaKUX oco6eu~oc~efi  a n r 0 p l i T M O B  B O 3 H H K a e T  3 T 0  P a 3 J l l l Y H e  B 

I I lOf lyYaeMblX P e s y J l b T a T a X ,  C T e M ,  q ~ 0 6 b l  H a  OCHOBe ~ ~ ' ~ ~ K T U B H ~ I X  
K p l l T e p R e B  B b I 6 p a ~ b  BJ l rOpUTM,  uaa60nee ~ @ @ ~ K T W B H O  n e i l c ~ B y m u 1 1 k  

B T e x  unu H H ~ I X  K o H K p e T H b l x  ~ C J I O B M I I X ,  R B n a n b ~ e e m e ~  B c e  M a T e -  
P U a J l b I  0 6 p a 6 a ~ b l B a ~ b  H a  OCHOBe IIMeHHO 3TOT0,  YTOYHeHHOrO anro- 
PNTMB. 

T ~ ~ T ~ H M  I l p e U M y W e C T B O M  M ~ U I U H H O R  0 6 p a 6 0 ~ ~ u  RBnReTCR ee Cy-  

l u e c T s e H u o  6 o n b m a ~  H a n e w t H o c T b .  K ~ K  n o ~ a 3 b 1 e a e ~  o n m ,  s e n o s e K  
n o c T a T o s H o  s a c T o  n o n y c n a e T  p a a n u s ~ o r o  pona o m e 6 ~ u .  B TOM suc- 

U T a K H e ,  KOTOPble  MOrYT C Y U e C T B e H H b l M  0 6 p a 3 0 ~  O T P a 3 H T b C R  H a  
O K O H s a T e J b H b l X  p e 3 y n b T a T a X .  B n a H H O M  C J l y Y a e  AMeloTCR B B U n Y  
omu6au T e x H w s e c K o r o  xapawepa ,  C B R ~ ~ H H U ~  c T e M ,  s ~ o  r e n o s e K  H e  

M O X e T  B C e  B P e M R  HaXOnATbCR B COCTORHUU n p e n e f l b ~ 0 8  B H U M a T e f l b -  
HOCTA H n o n y c K a e T  T e  nnu ~ ~ n b r e  u n p o M a x u B ,  < < c ~ o H > .  H ~ & ~ H ( H O C T ~ H )  

H a 3 b l B a l o T  BepORTHOCTb 6e3omu6o~uoro HCnOJlHeHUR aJ l rOpATMa.  

I n p u  o 6 p a 6 o ~ ~ e  A a H H b l X  H a  3 B M  T a K X e  BO3MOXHbI  C ~ O R .  O ~ H ~ K O  
B b l Y ~ ~ J I S i ~ e n b ~ b t f i  I lpOUeCC M O X e T  6 b l ~ b  O P T a H U 3 0 B a H  T a K U M  o6pa- 
 OM, YTO ~axnbl i i  c6ofi @ ~ ~ c a p y e ~ c ~  u, ecnrr OH cnysuncn, sanasa 
HflU ee Y a C T b  p e l u a e T C R  3aHOBO.  T ~ K A M  o 6 p a 3 0 ~ ,  H a n e X H O C T b  M a -  
UIUHHOR O ~ ~ ~ ~ O T K H  M O X e T  6 b i ~ b  n o B e n e l l a  no C h O f l b  Y r O n H O  B ~ I C O K O ~ ~  

CTBneHN.  
Y e ~ s e p ~ o e  n p e u M y q e c T B o ,  K o T o p o e  n o n x H o  6 b l ~ b  y ~ a s a u o ,  COCTO- 

IIT B TOM, YTO I lPbLMeHeHue  3BM,  O C O ~ ~ H H O  COBpeMeHHblX.  T a K  H a 3 M -  
I B a e M b l X  MaUlMH T p e T b e r O  R 9 e T B e P T O r O  ~ O K O ~ ~ ~ H I I ~ ,  n 0 3 B O n R e T  pa6o- 

T a T b  C B e C b M a  ~ O J I ~ U I M M M  MBCC11BBMA EaHHbIX.  T a ~ u e  MaCCUBbl  n p H  

0 6 b l Y H b I x  M e T O n a X  0 6 p a 6 0 ~ ~ u  OKa3bIBa lOTCR T ~ Y ~ H O O ~ O ~ ~ U M ~ I M U  n n R  
senoaena. C I l O M O U l b D  3 B M  B O 3 M O X H O  C 0 3 n a H l l e  pa3 f lUYHbIX HH- 

$ O ~ M ~ U ~ ~ O H H O - C ~ ~ ~ B O ~ H ~ ~ X  CWCTeM, C I I O C O ~ H ~ I X  X P a H H T b  CBMYH) pas- 
~ 0 0 6 p a 3 ~ y m  U H @ O P M ~ U U I O .  OTHOCRUIYDCR K a K  K O n H O M y  M e C T O p O X -  

n e H U l o ,  T a K  R K P R A Y  M ~ c T o ~ o X ~ I ~ H U ~ ~ ,  H O n e p a T H B H O  OTblCKl lBaTb  11 
B b l n a B a T b  n a H H b l e ,  ~ I O T ~ ~ ~ H O C T ~  B KOTOPbIX B 0 3 H H K a e T  B I l p O U e C C e  

o 6 p a 6 o ~ ~ u .  6e3 n p U M e H e H H R  3 B M  n p o M b l c n o B b I e  reonora i i  reo@usu- 
KM $ ~ K T U ~ ~ C K N  B COCTORHHA H C I l O J l b 3 0 B a T b  H 0 6 p a 6 a ~ b I B a ~ b  TOflbKO 
s a c T b  I ~ M ~ D ~ H X C R  M a T e p u a n o B .  O C O ~ ~ H H O  K o r n a   TO K a c a e T c R  CBOB- 

HOB U H T e p n p e T a l l H R  no 6 0 f l b l u H ~  I I J O l u a f l R M .  
H ~ K O H ~ U ,  n n T o e  n p e u M y u l e c T B o  ~ a m u ~ u o i i  0 6 p a 6 0 ~ ~ 1 1  COCTOUT B 

ee c p a s ~ u ~ e n b ~ o i r  nemesaaae. 



y ~ a 3 a ~ ~ b l e  I l p e k i M y U e C T B a  6 ~ n u  IIOHXTkd C p a B U H T e f l b H O  n a B H O ,  

O n H a K O  p e a f l N 3 0 B a T b  HX I lpaKTU' l eCKU O K a 3 a f l O C b  H e  T a K  n p O C T 0 ,  no- 
CKOflbKY BO3MOXHOCTA P e a f l b H b I X  BbI ' lHCflUTef lbHblX MaIUHH ~ ~ I J I H  

B e c b M a  o r p a H n r e H b l .  n o  M e p e  C o B e p l u e H c T B o B a H w n  e b l r u c n n ~ e n b ~ o f i  

TeXHWKH 3TH BO3MOXHOCTH POCflH H I I p O n O f l X a K I T  P a C T H ,  T a K  q T 0  
B M e C T e  C COBep lUeHCTBOBaHUeM 3 B M  p a C U I H p n e T C 5 l  o 6 n a c ~ b  IlX n p H -  

M e H e H H n  npu p e l u e H u H  3anau n o n c r e T a  sanacoe ~ e c ~ o p o r n n e ~ r ~ f i .  
MCTOPUKI p a 3 B U T H n  3BM 0 6 ~ 9 ~ 0  P a C C M a T P U B a K I T  K a K  I l O C T e n e H H Y l o  

c M e n y  onnoro n o K o n e H n n  3 B M  n p y r u M .  Kaxnoe n o K o n e H u e  o6na- 
n a e T  O n p e n e f l e H H b l M U  X a p a K T e p U C T U K a M H ,  B ' laCTHOCTU, HX 3 n e M e K T -  

HOfi 6a3ofi ( p a n U o n a ~ n b I ,  T p a H 3 H C T O p b l ,  H H T e r p a f l b H b l e  CXeMbl .  6 0 ~ b -  
luue I l H T e r p a n b H b l e  c x e ~ b l ) .  M ~ B ~ c T H ~ ~  4 e T H p e  nOKOfleHUIl  3 B M ,  
p a 3 p a 6 a ~ ~ s a e ~ c n  n n T o e .  Kpyr p e l u a e M u x  3anas c y q e c T e e H H o  3a- 
BUCUT OT nOKOf leHHn M a l u H H b l  - HOBOe I lOKOJleHHe U M e e T  6onee UJH- 

P O K Y l o  0 6 f l a ~ ~ b  n P I I M e H e H N R .  
M a m u ~ u  n e p B o r o  n o K o f l e l t n s  ( u y p a n - 1 , .  ~MHHCK-I> ,  a63CM-2, 

U T. n.) - f l a M n O B b I e ,  C M a f l b l M  6 b l ~ ~ p 0 n e f i ~ ~ B H e M ,  M a J l b l M  0 6 . b e ~ o ~  
0 n e p a T H ~ ~ o f i  I I aMRTU,  M ~ ! ~ o ~ @ @ ~ K T ~ ~ B H o ~ I  B U e l u H e f i  I l aMf lTbH,  - MOr-  

JIH 6 b l ~ b  U C n O J l b 3 0 B a H b l  f l H U l b  n f l Z  BbInOf lHeHUE O T A e J b H b I X  3 B e H b e B  

0 6 p a 6 0 ~ ~ K .  c ~ n 3 a ~ ~ o f i  c n o n c q e T o M  3 a n a c o ~  H ~ @ T U  H raua: y c T a H o s -  

J l e H U e  C T ~ T U C T M ~ ~ C K O ~  3aBHCHMOCTH M e X A y  n O n C s e T H b l M H  I I a p a M e T -  

p a M l l  ( n o p u c ~ o c ~ b l o .  ~ e @ ~ e r a 3 0 ~ a c ~ u e ~ ~ o c ~ b l o )  u ~ ~ O @ H ~ H ~ ~ C K N M H  
X a p a K T e p H C T H K a M U  nf l aCTOB ( y n e f l b H b I M  3 f l eKTpHqeCKMM COnpOTUB-  

n e s u e M ,  n o ~ a 3 a ~ l r n ~ w  K a p o T a x a  nC, TK, HTK u T. n.);  n a n e T o s H a n  

u H T e p n p e T a u u n .  H a n p w M e p  o n p e n e n e H n e  y n e n b H o r o  c o n p o r u s n e H n n  

nepeceqennhrx c ~ ~ a x u ~ o f i  n n a c T o B  no n a n e T K a M  6 K 3 ;  sblnenewne B 
pa3pe3e ~ e @ ~ e r a s o ~ o c ~ ~ x  n n a c T o s ;  n o c T p o e H u e  K a p T  WSOJIUHUR; on- 
p e n e n e H w e  o 6 a e ~ a  3anexn  n T. n. 

M a m n ~ b I  BTOPOrO n O K O n e H N U  - H a  T P a H 3 U C T O P a X  - O T n U q a -  

J lHCb  6 6 J I b l u P i ~  ~ ~ I C T P O ~ ~ ~ ~ C T B U ~ M ,  6onbluefi 0 n e p a ~ H B ~ 0 f i  I l a M R T b l O  

H, I ' J laBHOe,  ~ @ @ ~ K T M B H O  pa60~aloUefi BHeUIKef i  n a M H T b K I .  C B H e n p e -  

HUeM 3BM B T O p O r O  llOKOJleHAR CTaf lO  B 0 3 M O X H b I M  C 0 3 n a H H e  3 a M K -  
HYTUX CHCTeM ~ B T O M ~ T N ' ~ ~ C K O ~ ~  0 6 p a 6 0 ~ ~ ~  AaHHbIX ( C R C T ~ M ~ I  C-1. 
C-2, C-5, aKapo~am,, IIT-1, ET-2, U-I, U-2 u np. [140, 2331). ~ T U  

CUCTeMbl  p e a J I U 3 Y B T  B e C b  UHKfl 0 6 p a 6 0 ~ ~ 1 3  AaHHblX,  H a 4 U H a R  C KOH- 

TPOflR WCXOnHbIX M a T e P H a f l O B  I1 KOHqaI I  Bb lLIaqe f i  H a  I I e q a T b  p e 3 y f l b -  

T a T O B  0 6 p a 6 0 ~ ~ u .  
C Y L U ~ C T B ~ H H ~ I M  HenOCTaTKOM M a l u l l H  n e P B b l X  n B y X  l l 0 ~ 0 J I e ~ l l f i  

6blno TO, 9 T O  OHM IIBflUflHCb O n H O I l P O ~ P a M M H b l M B  - O n H O B P e M e H H O  

p e l u a f l a c b  ~ o n b ~ o  O n H a  3anara ( s b l n o n ~ n f l a c b  ~ O f l b K o  O n H a  npo- 
r p a ~ ~ a ) .  Korna npous~onwncn B B o n  I I J M  s m o n  w ~ @ o p ~ a u w ~ i .  oc- 
H o s H a n  s a c T b  3BM - a p ~ @ ~ e ~ u s e c ~ o e  y c ~ p o h c ~ s o  - n p o c T a w e a n a ,  

B p e 3 y f l b T a T e  sero 3anaW, c B n 3 a H ~ U e  C 6 0 f l b U J M ~  O ~ ~ ~ M O M  BBOAH- 

~ o f i  w B M B O ~ U M D ~ ~  U H + O P M ~ U M I I ,  a u M e H H o  370 X a p a K T e p H o  nns  M a -  
UlHHHbIX M e T O n o B  K O M ~ ~ ~ K C H O ~  re0flor0-re0@~3rtqe~~0fi H H T e p n p e -  

T a u u w .  3asac~y10 p e t u a n l i c b  M ~ ~ O ~ @ @ ~ K T H B H O   TO 3aqac~ym n p w o -  
n H f l 0  K ~ O J ~ U I U M  3 a T p y n H e H u U M  l l p U  PeUleHWU P a C C M a T p U B a e M b I X  BO- 
npocon H, O C O ~ ~ H H O ,  n f lU  K p y n H b l X  M ~ C T O ~ O X ~ ~ H U ~ ~ .  B M ~ N ~ T L C R  B 

npouecc 0 6 p a 6 0 ~ ~ w  n a l l H b l X  n p H  pa6o~e  T a K U X  CHCTeM '4eJIOHeKy 
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I l p a K T H W C K U  H e B 0 3 M O X H O  - 3 T 0  n P H B e f l O  6b1 K q p e 3 B b 1 9 a f i H O  0 6 p e ~ e -  
1lHTe.lbHblM IlpOCTORM 3BM. 

~ O J I O X ~ H U ~  p e 3 K O  H3MeHHflOCb C B H e n p e H H e M  3 B M  T p e T b e r O  no- 
K o n e H n s  ( ~ a  w H T e r p a n b H H x  c x e ~ a x ) .  M a m n ~ b l  T p e T b e r o  n o x o n e H n n  
RBflUKITCII MHOTOl lPOrPaMMHbIMH - OAHOBpeMeHHO M O X e T  P e l l l a T b C I f  

HeCKOnbKO 3anas; B TO B p e M n  K a K  O A H a  3anaqa npOH3BOJlUT C W T ,  

npyrue 3anasu (wan npyrue s a c T w  n a H H o k  s a n a s ~ )  M o r y T  O C Y ~ ~ C T B -  
f l n T b  B B O n  HflH BblBOA U H @ O P M ~ U U U .  ~ O M U M O  M e n n e H H O  p a 6 o ~ a l o u l u x  
~ a ~ o n ~ ~ e ~ e f i  U H @ O ~ M ~ U U U  H a  M a r H H T H b l X  n e H T a X ,  B MaUlMHaX T p e T b -  

ero n o x o n e H n n  luupoxo u c n o n b s y m T c n  6 b I c ~ p o n e i r c ~ ~ y 1 o m w e  H a K O n u -  

T e f l l l  H a  M a r H H T H b l X  AACKBX. ~ P U M ~ H ~ H A ~  3 B M  T p e T b e r O  nOKOf leHHI l  

~ 0 3 B O U 7 H ~ O  C O 3 n a B a T b  H H T e p a K T U B H b l e  I l pOUeCCOpHbIe  CHCTeMbl C pas- 
BNTbIMH 6 a 3 a ~ u  A a H H b l X .  T a ~ u e  CHCTeMbI A a f l l l  B 0 3 M O X H O C T b  H e  

TOflbKO ~ @ @ ~ K T U B H O  0 6 p a 6 a T b l B a ~ b  6 0 n b u 1 u e  MaCCUBbl  C B M O ~  p a 3 H O -  

06pa3~ofi  reo@usnrec~ofi w reonorusec~ofi u w @ o p ~ a u n ~ .  H O  w a K -  
TUBHO Y 4 a C T B O B a T b  U H T e P n P e T a T O P Y  B I lpOUeCCe  M ~ U I R H H O ~  H H T e P -  

I I P e T a U R U  n a H H b I X ,  9 T O  I l03BOflFleT M a K C U M a n b H O  I I C n O f l b 3 0 B a T b  B 0 3 -  

MOXHOCTN 3 B M  H s e A O B e K a .  A B T O M ~ T M ~ ~ C K U ~  CUCTeMbI 0 6 p a 6 0 ~ ~ ~  
n p o ~ b 1 c n o ~ o - r e o @ ~ 3 w ~ e c ~ ~ x  H npo~blcnoso-reonorwsec~~~x n a t l H u x ,  

X a p a K T e p H H e  n f l X  3 B M  B T O p O r O  IIOKOfleHHn,  C M e H R m T  a B T O M a T N 3 U -  

P O B a H H b l e  CUCTeMbI H a  6a3e M a W M H  T P e T b e T O  ~ O K O ~ l e H U R .  

B H a c T o s u e e  B p e M n  o T e s e c T s e H H a n  n p o M w l l r n e H H o c T b  COTOBHTCR 
K I I e p e X O n y  H a  3 J e K T p O H H b l e  Bb l sHCf lHTef lbHb le  Ma lUUHbl  V e T B e P T O r O  

nOKOf leHHn C T a K  H a 3 b I ~ a e M o f i  B H p T y a n b U o f i  I I a M n T b l o .  3 n e ~ e ~ ~ ~ o k  
6a30fi 3BM nBf ln i cTCf f  6onbrnue M H T e r p a f l b H b l e  CXeMbl  (6MCbl). 
3 B M  q e T B e p T O r 0  nOKOfleHHX n O 3 8 0 f l f f K I T  C 0 3 A a T b  U I I C l I O f l b 3 0 B a T b  

I l p O r p a M M H b l e  Cl lCTeMbl  H H H @ O ~ M ~ U H O H H ~ I ~  6 a 3 ~  q p e 3 B b l q a f i ~ 0  

60.lbhoro 0 6 1 e ~ a ,  a T a K X e  O C y U e C T B n R T b  H3aUMOCBff3b M e i K n y  
T e p p H T O p H a d l b H O  y . & 4 h e ~ ~ b l ~ H  Bbl9HCJTMTenbl lb lMN U e H T P a M U .  CTBHO- 
B H X ~  BOJMOXHMM pemenue CJIOXH~IX  ana as, B npouecc xo~oporo 
OKa3blBaK)TCU B O B n e q e H H b l M H  HeCKOflbKO Bb1'1UCflHTejTbHblX UeHTpOB,  

n p o ~ 3 ~ o n n u w x  n a p a n n e n b n y i c  o 6 p a 6 o ~ ~ y  u ~ @ o p ~ a u u u .  B b l ~ u c f l w ~ e n b -  

H b l e  UeHTPb1  O ~ ~ ~ A H H R K I T C I I  C N C T ~ M O ~ ~  CBfl3N B eAHHYlO CeTb ,  o6ecne- 
susalouyw B b ~ c ~ p ~ f i  K n e m e s b l i  O ~ M ~ H  u ~ @ o p ~ a u u e f i ,   TO 110380- 
JlneT, B qaCTHOCTB, ~ ~ O T ~ ~ @ U ~ ~ C K I I  p a 3 0 6 q e n ~ b 1 ~  KOf l f l eKTl lBaM H 

OTAeAbHblM C n e U U a f l H C T a M  n J l O n O T H O p H 0  p a 6 0 T a ~ b  COBMeCTHO H a n  pe- 

a .  - -  
~ b l f i  K O M ~ ~ ~ K C ,  xpainuuficn B n a M R T H  o ~ h e n b ~ o f i  3BM, a pacnpe- 
n e n e H H a n  c n c T e M a ,  pasnus~ble K o M n o H e H T b l  K O T O P O ~ ~  pacnpenenenbl 
M e X n y  p a 3 f l H q H b I M H  Bb l sUCf lHTef lbHb lMU U e H T P a M H ,  COeAUHeHHblMU 

M e X Q  co6ofi B e A H H y I 0  BbI4MCflUTeAbHyIO C e T b .  
B ~ e n p e H K e  ~ a ~ 0 f i  B b l q H c f l ~ ~ e f l b ~ o f i  TeXHHKU n 0 3 B O f l H e T  C 0 3 n a -  

B a T b  nonpo6able M O n e n H  CTPOeHHR 3 e M H b l X  H e a p  B n p e n e f l a x  6 0 f l b -  

UIHX P e r H O H O B  U naXe B O ~ U ~ C O ~ ~ ~ H O M  M ~ c U J T ~ ~ ~ ,  CTpOHTb n p o r H o 3 -  
H M e  K a p m  ~ e @ ~ e r a ~ o ~ o c n o c ~ u ,  T o w e e  B o c c o s n a B a T b  n e T a n u  c T p o e -  

HUB HCCfleAYeMblX M ~ c T o P o x J ~ ~ H ~ ~ ~ ~ ,  UJHPOKO HCnOflb3Yfl ,  B 9aCTUOCTII.  
pasnurnoro pona ananorww npn c o n o c r a B n e H u w  T e p p u T o p w a n b H o  

YPaf l eHHblX.  HO CXOnHblX n0 YCflOBIlRM O ~ ~ ~ ~ O B ~ H N F I  M ~ C T O P O X ~ ~ H U ~ ~ ,  
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TH; 3) nPOUeCCOPOB BBOAa - BblBOAa  ( T ~ K  H a 3 b l B a e M b l X  K ~ H ~ ~ O B ) ;  

OCHOBHblE 3TAnb l  PA3BMTUX MAlllllHHblX METOAOB 06PA60TKU 4) n e p u @ e p u f t ~ b ~ x  Y C T P O ~ ~ C T B .  I lCnOJ lb3yeMLlX n n f i  B B O n a ,  BblBOAa U 
U MHTEPIIPETAUUU ~ E O ~ O ~ O - ~ E O Q U ~ M ~ E C ~ M X  HAHHLlX x p a H e H u n  u s @ o p ~ a u u ~ .  

Coemnwse MammHHoR ~xrrpnpe?.iulww 
U e ~ T p a J I b H b l f i  n p O U e C C O p  B b l n O n H I l e T  O n e p a U l l H ,  C B n 3 a H R b l e  C 

noxone~ae 3BM r e ~ o r o - r e o C 3 ~ ~ e c ~ r  nannwx n p e 0 6 p a 3 0 ~ a ~ ~ e ~  M H @ O ~ M ~ U H H .  Bce O C H O ~ H ~ I ~  M O A ~ I I U  c e p u ~  EC 
3BM (1020, 1030, 1040 11 1050) R B n a m T c n  I IpOCpaMMHO-COBMeCTHMH-  

1960-1965 nepece ( ~ a  panuonaunax) PelueHne W C T H ~  aanar 
MU,  T .  e. 0 6 J l a ~ a l o ~  OnHHaKOBblM H ~ ~ O ~ O M  O H e p a U ~ i .  6 b l c T p o n e f i c ~ -  

1965-1975 B~opae ( ~ a  ~pa~sncropax) Ae~oMaTnsecKHe CUCT~MH 06pab0~- B H e  U e H T p a n b B o r o  npoueccopa 3 a B H c u ~  OT M o a e n u  H ~ a p b w p y e ~  OT 

KH naHHbVL 10-20 THC. onepau~f i  B c e ~ y ~ n y  nna ~ n a n u e f i   onen nu (1020) no 
1975-1980 Tperbe (Ha nnrerpanbnblx cxehlax) M H T ~ ~ ~ K T H B H N ~  ~ B T O ~ T I U ~ P O B ~ H -  500 THC. onepauwn B c e ~ y ~ n y  nna crapiuefi (1050) 

Hble CUCTehdbl 
1980-1985 qe~eeproe ( ~ a  EMCax) Pacnpenene~~ue CHCT~M? na Bwe 

O ~ ~ ~ ~ T A B H ~ R  n a M n T b  X p a H N T  I l P O r p a M M y ,  n O n J l e X a l u y i 0  HCnOn-  

~ b ~ r ~ c n n r r n b ~ u x  C ~ R H  HeHMm,  H p a 3 J M 4 H O r O  P O A a  A a H H b I e  ( u c x o & H ~ ~ ~ ,  I I p O M e X y T O q H H e ,  
O K O H ~ ~ T ~ J I ~ H L I ~ ) .  O H a  CIMeeT 6 n o s ~ y l o  C T p y K T y p y .  K O n H O M y  H TOMY 

n a e T  B U S M O X H O C T ~  O n e p a T n B n o  n p w B n e K a T b  K p e u e H n m  3ana9, CBR- 
~ ~ H H ~ I X  c n o n c q e T o M  sanacoa ~ e c ~ o p o m n e ~ u f i ,  ~ a u 6 o n e e  K o M n e T e H T -  
H L l x  C n e U l i a n H C T O B  C T p a H M ,  B KaKOM 6~ r O p O n e  OHM H e  pa60~ann .  

C X ~ M ~ T I I ~ ~ C K U  OCHOBHble  3 T a n b l  p a 3 B R T A A  MaUIAHHLIX M e T O n O B  
0 6 p a 6 0 r ~ n  u u ~ ~ e p n p e ~ a u n a  r eonoro- reo@w3~~ec~ax  ~ ~ H H H X  oxa- FIpoueccopb~ B B O A ~  - B L I B O ~ ~  ( ~ a u a n ~ )  a s n n m ~ c n  cneuwan113~- 
p a K T e p I l 3 O B a H b I  B ~ a 6 n .  42. P O B a H H H M N  3BM, N M e l O U H M H  A O C T y n  K 0 f l e p a ~ H B ~ O f i  f l aMHTU,  me 

XPaHBTCR U I I P O r P a M M a  IIX p a 6 0 T b l .  K O M ~ H A H ,  B b l n O n H R e M b l e  npouec- 
5 2. CMCTEMbI OBPAEOTKM AAHHbIX COPOM B B O n a  - BbIBOAa ( K a H a n b ~ b l e  K O M ~ H A H ) ,  O T J l l q a l o T C f i  n o .  

csoeir C T p y K T y p e  OT K o M a H n  u e H T p a n b H o r o  npoueccopa. Bb inon~nn  
O C H O B H H M  KOMnOHeHTOM CllCTeM O ~ ~ ~ ~ O T K M . A ~ H H ~ I X  )7BJIRloTCR 3J l eK-  CBOU KOMaHAbl ,  n p O U e C C O p  B B O n a  - B b l B O n a  @ O p M ~ p y e ~  n p U K a s b 1 ,  KO- 
T P O H H b l e  B b l q l l C ~ l l T e n b H L l e  MBLLIkIHLI, KOTOPbIe  BbICTYIlBloT B K a W C T B e  T O p b l e  HCnOJlHrlIOTCX Y C T P O ~ ~ C T B ~ M U  BBOAa - BblB0,l.a. M M ~ ~ T C I I  A B a  
~ H M B ~ ~ C ~ J L H ~ ~ X  npeo6pa30sa~enefi M H @ O ~ M ~ U M I I ,  B M ~ O ~ ~ H ~ D U ~ X  ~e T I l n a  KaHa.VOB - M y J b T l 4 l l f l e K C H b l e  11 Ce.tleKTOPHLle. M y n b T u n n e ~ c ~ b l f i  
T O J ~ K O  a p N $ J M e ~ e q e c l i l l e ,  HO A J lOrL14eCKII~ ,  TeOpeTHKO-MROXeCTBeHHble  K ~ H ~ J  O ~ C . T ~ X H B ~ ~ T  6onbuoe ~ N C ~ O  (a0 128) ~ e n n e ~ ~ o n e f i c ~ ~ y l o -  
N n p y r l l e  onepaunn, ~ ~ x o n n l q u e  n a n e ~ o  3a p a M K H  C ~ ~ T I I O ~  p a 6 o ~ b 1 ,  U U X  YCTPOACTB B B O n a  - BblBOn.3 ( I I e p @ ~ K a p T ~ b I f i  BBOU- Bb lBOn ,  
B TOM qWCJle 0 6 p a 6 o ~ ~ y  c u ~ ~ o n b ~ o f i  ( T ~ K C T O B O ~ ~ ) ,  a T a K X e  r p a @ U q f -  n y n b T O B a a  nuiuyman M s t u i i H K a ,  i\qny A T. il.), 6 b l c ~ p 0  onpaur~rsa-  
C K O ~  N H @ O P M ~ U M H ,  @ O p ~ a p o ~ a ~ l i e  P i  a H a n U 3  U H @ O P M ~ U I I O H H ~ I X  0 6 b e 1 ( -  e T  n O C n e n O B a T e . l b H 0  BCe  ~ C T ~ O ~ ~ C T B ~ ,  T a K  4 r 0  K a X A O e  113 H n x  pa6o- 
TOU ~ ~ ~ 0 X 1 1 0 f i  C T p y K T y p b I  M T. A. Y H U B ~ ~ C ~ J ~ H O C T ~  3 B M  K a K  npeo6pa- T a e T  T a K ,  K a K  6 y n ~ o  O H 0  O n H O  O ~ C J ~ X U B ~ ~ T C R  K a n a n o ~ .  Ceneli~op- 
3 0 ~ a ~ e n e h  H I ~ @ O ~ M ~ ~ H U  n O 3 B O n r l e T  l l C n O J i b 3 O B a T b  UX A n X  a B T O M a T U -  HMft K a H a f l  p a 6 0 T a e T  C BbICOKOCKOpOCTHblMM ~ C T ~ O ~ ~ C T B ~ M H  ( M B ~ H H T -  

3 a U H l i  pa3J IHqHLIX BUAOB U H T ~ J I ~ ~ K T ~ ~ ~ ~ H O ~ ~  n e R T e J l b H O C T N  qeJlOBeKa. H b l e  nUCKH I1 6 a p a 6 a ~ ~ ) .  B K a X ~ b l f i  K O H K P ~ T H ~ ~ ~ ~  MOMeHT OH 06cny- 
B 91CTHOCTH AJTR 0 6 p a 6 0 ~ ~ ~  Ii H H T e p n p e T a U U H  ~ e 0 J 1 0 r 0 - r e 0 @ 1 1 3 1 1 ~ e ~ ~ 0 f t  ~ K M B ~ ~ T  T O . ~ ~ ~ K O  O ~ H O  ~ C T P O ~ ~ C T B O .  

Cpenn nepu@epafiab~x ~ C T ~ O ~ C T B  B a x H y l o  p o n ~  urpawr H a K o n n -  

T e J H  H a  M a r H R T H b l X  Al lCKaX Pi MarHllTWbIX J I ~ H T B X ,  Y C T P O ~ ~ C T B ~  B B O n a  

c n e p @ o ~ a p ~ ,  B ~ I X O A H O ~  nep@opa~op.  a n $ J a ~ u ~ ~ o - u ~ r @ p o ~ o e  nesa- 
3 ~ a  cepua M a u n H  R p a 3 n n q r 1 0 r o  n e p ~ i @ e p l l f i ~ o r o  O ~ O P Y U O B ~ H U H  pa3- ~ a ~ o u e e  yc~pof tc~eo  (AUFIY), ~ C T P O ~ ~ C T B ~  nnn y n a . n e ~ i ~ o r o  B B o n a  
p a 6 0 ~ a u a  I1 n p O U 3 B O ~ H T c R  p R n O M  COuUaJ lUCTU~eCKMX r O C y A a p C T B  - 3ana~Eifi ( T ~ ~ M U H ~ ~ L I ) .  

~ J ~ H O B  C3B: CCCP, TAP, n o n b ~ e f i ,  Be~rpnei i ,  ~ ~ X O C . I O B ~ K N ~ ~ ~ ,  H a ~ o n a ~ e n n  H a  M a r H B T H b l X  AHCKBX n O 3 B O J R H ) T  p a 6 0 T a T b  co CMeH-  
Eionrap~eii. n e p a ~ f i  ~ a 6 o p  ~onenei l  EC 3BM - ~ ~ . l l o q a e ~  HblMH AUCKaMH 0 6 ~ ~ 0 ~  7,25 M.IH. 6 a f i ~ 0 ~  CO C K O P O C T ~ K )  n e p e n a q l l  

3 B M  T p e T b e r O  n O K O n e H H s  EC-1010 ( B e ~ r p w f l ) ,  EC-1020 (CCCP, 156 TMC. 6 a f i ~ 0 ~  B 1 C. T ~ K M M  0 6 p a 3 0 ~ ,  O n H H  C M ~ H H ~ I :  ~ R C K  B M e q a -  
Eonrapnn),  EC-1021 ( Y e x o c n o ~ a ~ u n ) .  EC-1022 (CCCP),  EC-1030 e T  u ~ @ o p ~ a u H u  B 0 6 a e ~ e  150-200 n e s a ~ w b l x  JNCTOB (8-10 K H U r  

(CCCP, n o n b u a ) .  EC-1040 (rAP),  EC-1050 (CCC!'). B ~ A ~ T C R  06brsaoro @ O p M a T a ) .  B H a C T O n l U e e  B p e M R  p a 3 p a 6 0 ~ a H b l  AllCKb1 06-b- 
p a 3 p a 6 o T ~ a  u B 6nawaiu11e r o n b 1  6 y n e ~  ~ a s a ~  s b l n y c ~  ~onenei i  e M O M  29 M.IH. 6afi . ro~ M 6onee. B p e ~ n  C4HTbIB2illUR M H @ O ~ M B U N N  c 
upan-22 EC 3BM. a u c ~ a  B I l a M R T b  3 B M  - B e C b M a  KOPOTKOe,  COU3MePI IMOe  c 6 b l c ~ p 0 -  

3 B M  T p e T b e r O  no~onewan n p e n c r a ~ n n e ~  ~060f i  COBOKynHOCTb ~ ~ I ~ T B u ~ M  U e H T p a J I b H O r O  n p O U e C C O p a .  4 T O  J103BOrlReT H C n O n b 3 O B a T b  
cnenylom~x ycrpofic~a: I )  ~ e ~ ~ p a . l b ~ o r 0  npoueccopa, 0 c y ~ e c ~ B . q f i l o -  n l lCKOBYlo  I I a M I l T b  A n n  X p a H e H U E  qac~ef t  n p O r p a M M  H N H @ O ~ M ~ U I I O H -  

U e r O  npeo6pa30sa~ue U H @ O P M B U ~ I U ;  2) 6 . ~ 0 ~ 0 ~  0 I l e ~ a ~ l l B ~ 0 f i  I ISMR- HblX MaCCHBOB 6 0 ~ b l U l 1 ~  P a 3 M e P O B  C BO3MOXHOCTbIO H ~ M ~ A J ~ H H o ~ o  



B b l 3 0 B a  B O n e p a T u B H y I o  n a M R T b  3BM. Auc~oeble H a K O ~ H T e f l H  n03- 
BOflf l loT ~ @ @ ~ K T U B H O  p a 6 0 ~ a T b  C n P O r P a M M H b l M H  CHCTeMaMH o6.be- 
MOM B n e C R T K A  H COTHH TblCR'I  KOMBHE. 

H a K o n H ~ e n k i  H a  M a r H H T H b I X  J e H T a X  H e  MOI'YT C T O n b  O n e P a T U B H O  

n e p e n a s a T b  U H @ O ~ M ~ U H H )  B o n e p a T u B n y I o  n a M n T b .  Ha noneonrcy ro- 
JIOBKU K H Y X H O ~ ~  3 0 H e  T p a T H T C I l  A 0  2 MHH, XOTX CqNTblBaHWe n O B O n b -  
H o  6 b l c T p o e  - 64 THC. ~ ~ A T O B  B 1 C u 6onee. O n H a  6 a 6 u ~ a  M a r H U T -  

H O ~  . leHTbl  B M e I U a e T  A 0  20 M J H .  ~ ~ A T O B  U H @ O ~ M ~ U M U .  
O c 0 6 y I O  ponb B C u C T e M a x  0 6 p a 6 0 ~ ~ n  A a H H b l X  H r P a I O T  T e P M H H a -  

f l b l  ( 0 ~ 0 H e q H b l e  y c ~ p o i c ~ ~ a ) .  T e p ~ u ~ a n b l  nO3BOJIRIOT nOJlb30BaTeJIRM 

H M e T b  n o c T y n  K 3 B M  CO cBOHX pa6osux MeCT. B K a q e C T B e  T e p M U H a -  
J IOB MCIlOflb3YloTCR ~ e f l e ~ a f i n b l  A Y C T P O ~ C T B ~  O T O ~ P ~ X ~ H U I I  ( ~ ~ c I I -  

J I e H ) .  O c o 6 e ~ ~ o  yno6~bl A n n  pa60~bl B NHTepaKTUBHOM P e X M M e  AAC- 

nf lePI .  OHA c H a 6 X e H b l  K J ~ ~ B u ~ T Y P O ~ ~  H 3 K P a H O M .  n 0 f l b 3 0 B a ~ e f l b  C no- 
MOIUbIO K n a B H a T y p b I  M O X e T  @ O P M N P O B ~ T ~  TeKCT,  K O T O P ~ ~ ~ ~  0 ~ 0 6 p a -  
X a e T C n  H a  3 K p a H e .   TO TeKCT n0 X e f l a H H I o  BBOAHTCR B MalUHHY U 

a n p e n e n n e T  x a p a K T e p  ee p a 6 o T b r .  3BM, co csoeii CTOPOHH, B ~ ~ B O ~ H T  
H a  3 K p a H  U H @ O P M ~ U U K )  nan n o n b s o ~ a ~ e n n .  T ~ K  o p r a ~ u 3 y e ~ c n  nsy- 
c T 0 p O H H u f i  nuanor < < n O f l b 3 0 B a T e f l b - 3 B M > .  Aucnneu 6 b l ~ a I O T  n B y X  

T u n o s  - a n @ a ~ u ~ ~ ~ e  u rpa@wsec~we. rpa@wseceue nucnneu 110360- 

JISKJT 3 K C n O H H P O B a T b  pa3d1119HbIe  T ~ ~ @ H K N  H K a P T b I ,  9 T O  O q e H b  B a X -  
HO, K O r A a  p e 3 y n b T a T O M  p a 6 0 T b I  C 3BM A O f l X H b l  6 b l T b  p a 3 J I H q H O r O  

pona c x e M b l ,  r p a @ u ~ a ,  A u a r p a M M b l ,  K a p T b I .  H e K 0 ~ 0 p b I e  nucnnea, oco- 
6 e ~ n o  r p a @ w s e c ~ ~ e ,  c ~ a 6 ~ a m ~ c n  a c B e T o e b l M  nepom, n o 3 ~ o n n l o u u ~  
I l O n b 3 0 B a T e f l I O  HaHOCUTb U H @ O P M ~ U U H )  H a  3 K P a H .  

Bce 6onbmee s ~ a q e ~ n e  npuo6pe~aer ~ e n e o 6 p a 6 o ~ ~ a  - B 0 3 M O X -  
H O C T ~  n e p e n a B a T b  3ananue B c u c T e M b l  0 6 p a 6 0 ~ ~ 1 1  n a H H b l x  no T e n e -  

@ O H H ~ I M ,  ~ e n e r p a @ ~ b ~ ~  H f i p y r u ~  K a H a n a M  ~ ~ 5 1 3 1 3 .  Ann ~ T O ~ O  coma- 
H T C R  C n e u H a n b H b l e  T e P M U H a f l b H M e  CTaHUHH n f l n  Y n a J I e H H O r O  B B O n a  

s a n a ~ x i i  n p e r u c T p a u u w  p e 3 y n b ~ a ~ o ~  pa60~b1. 
B 3aBHCUMOCTU OT O C O ~ ~ H H O C T ~ ~  P e U l a e M b I X  B AaHHOM BbIqHCflU-  

T U ~ H O M  u e n T p e  3anau M o x e T  6 b l ~ b  eb16pa~a T a  une m a n  KOH@U- 

rypauun ( ~ a 6 0 p  ~ C T P O H C T B )  n a ~ ~ o f i  M o n e n H  3BM. Kou@urypauwn 
o n p e n e n n e T c R  o 6 a e ~ o ~  o n e p a ~ u s H o A  n a M n T u  u H ~ ~ O ~ O M  nepu@epuA- 
HHX YCTPOHCTB. 

§ 3. CMCTEMHOE MATEMATHqECKOE 06ECnE4EHME 

0 6 e c n e q e ~ u e  M H O r O n p O r p a M M H O r O  p e X H M a  pa60l.b~ 3BM T p e T b e r O  

n o K o n e H n n  A B b l n o n H e H u e  p a 3 n u q ~ b 1 x  @YHKUWR. 0 6 n e r ~ a 1 0 1 ~ ~ x  nonb- 
. 3 o ~ a ~ e n m  p e m e H u e  ero sanar, B O ~ M O X H ~ I  6naronapn TOMY, T TO B na- 
M n T H  3 B M  B C e  B p e M n  HaXOAHTCn O p r a H H 3 y l o L U a f l  I I p O r p a M M H a R  CHC- 

T e M a ,  T a K  ~ a 3 ~ ~ a e ~ a ~  O n e p a u n o H H a n  C u c T e M a  (OC). f l I O 6 a n  o6pa- 
6 0 T K a  S a H H b l X  B M a I I l U H a X  T P e T b e r O  IlOKOJleHUR IIpOH3BOnHTCR n0n 

y n p a B n e H n e M  o n e p a u n o ~ ~ o A  CHCTeMbl ,  R B n R e T C I l  C U C T ~ M H O ~ ~  06pa60~-  
KOA. 

B O C H O B H ~ ~ X  q e p T a x  C u c T e M H a R  o 6 p a 6 0 ~ ~ a  3 a ~ n 1 o q a e ~ c ~  B cne- 
n y I o u e M .  B n a M r t T H  3BM ( H a  A U C K ~ X )  U M e e T C n  CHCTeMHaR ~ H ~ J I H O -  
T e K a  n p o r p a M M .  O n e p a u u o ~ ~ a n  c n c T e M a  06nanae.r 6 0 r a T b l ~ P i  cpen- 

CTBaMH A n n  B e n e H n n  6 ~ 6 n u o ~ e ~ :  BKJlKIVeHHn HOBblX n p O r p a M M H b l X  
eAHHAU, HCKf l loqeHHR C T a p h t X  H T. II. K p o ~ e  TOI'O, H a  n U C K a X  O p r a H H -  

3y IOTCn  A H @ O P M ~ U U O H H ~ ~ ~  MaCCHBbl  ( @ a a f l b l ) .  B b l n o n H e H n e  KOHKpeT-  

HOA p a 6 0 T b l  H a  3 B M  o @ o p ~ n n e ~ c n  B B u n e  3anauan, B K n I o s a l o u e r o  
YKa3aHNI1 ,  K a K a R  I l p O l ' p a M M a  H 3  6 ~ 6 n u o ~ e ~ u  n O f l X H a  6 b l T b  Bb lnOf lHe-  

H a  H K a m e  ucxonnble n a H H b l e  npu  TOM H C ~ O J I ~ ~ ~ I ~ T C R .  
nonb3osa~enb M o x e T  B o n H o M  3 a n a ~ u u  n o ~ p e 6 o ~ a ~ b  nocnenosa- 

T e f l b H O r O  Bb lnOJ lHeHUI l  HeCKOJlbKWX I l p O T p a M M .  Torna 3 a A a H H e  P a C -  

n a n e T c R  H a  H e c K o n b K o  maroe. M ~ @ o p ~ a u u n ,  n o n y s e H H a n  B pe synb~a -  
T e  B b l n o n H e H u n  npenunyuero mara, c o x p a H n e T c x  B TOM unu UHOM 

@aAne H a  n w c K e  (ue B o n e p a ~ w ~ ~ o j i  ~ ~ M R T U ) .  BHSOB HYXHOA npo- 
r P a M M b l  B Oi I ePaTHBHYIO I l a M I l T b  H nepenaqa efi Y n p a B n e H U R ,  B B O n  
H Y X H O ~ ~  U H @ O P M ~ U U A  C BBOnHOI'O Y C T P O ~ ~ C T B B ,  C M a r H U T H O r O  n H C K a  

HJlH M ~ ~ H U T H O ~  JIeHTbl ,  B b l B O n  p e 3 y n b T a T O B  OCYIUeCTBflRIoTCR O n e p a -  

U W O H H O ~ ~  C W C T ~ M O ~ ~ .  

3 a n a ~ u e  o @ o p ~ n n e ~ c n  H a  c n e u n a n b H o M  n3b1~e R Y 3  ( 1 1 3 ~ ~  yn- 
p a s n e H w n  3 a n a ~ u n ~ u ) .  O n ~ a ~ o  npw peanwsauuw n u a n o r o B o r o  pema- 
M a  p a 6 o ~ a  n O J I b 3 O B a T e f l f l  C O ~ ~ ~ ~ U U O H H O ~ ~  C H C T ~ M O ~ ~  M O X e T  6 b l T b  

npenenmo o6nerse~a c n o M o q b m  C r i c T e M M  ~ n o n c ~ a 3 0 ~ ~ .  Ha s ~ p a -  
H e  nncnnen nonb3o~a~enm B yn06~0fi nnn H e r o  @ o p ~ e  n e p e s u c n x m T -  

CR B H n H  p a 6 0 T ,  K O T O P b l e  MOrYT 6 b l T b  B b l n O f l H e H b l  H e r 0  CUCTe- 

M O ~ ,  a OH T O n b K O  O T M e q a e T ,  9 T O  H Y X H O  HCIIOflHATb, U Y K a 3 b I B a e T  no- 
n O J l H H T e f l b H y I o  U H @ O P M ~ U U H )  ( H O M ~ P ~  C K B a X H H ,  M a T e P R a J b l  no KO- 

T O P H M  n o n n e m a T  0 6 p a 6 0 ~ K e ,  u T. n.). Hapnny c ~ e ~ y u e f i  pa60~0fi,  
KOTOPYIo IIPOBOJIUT n p ~ ~ b l ~ f l ~ ~ b l f i  r e o f l o r  ( T ~ o @ u ~ A K ) ,  C C H C T ~ M O A  
p a 6 o ~ a e ~  n p o r p a M M u c T ,  B sanaqy K o T o p o r o  s x o n u T  ee c o s e p m e H c T -  

B o B a H u e  - p a 3 p a 6 0 T K a  HOBblX I lpOf 'paMM A B K f l I o q e H U e  AX B 6n6nuo- 
T e K y .  B ~ m e ,  K o r n a  MU ro~opunn  o 6 n 6 n u o ~ e ~ e  n p o r p a M M ,  ~ b l  m e -  
n u  B ~ u n y  ~ U ~ J I U O T ~ K ~  ~ ~ C O J I I O T H ~ I X  ~onyne i i  (@as),  r o T o e b l x  nnn 
Bbl3OBa  B O n e p a T N B H Y I o  n a M R T b  U HCnOf lHeHHn.  O ~ H ~ K O  B CBI13H C 

H ~ O ~ X O ~ U M O C T ~ H )  p a 3 p a 6 0 T K H  HOBblX I I P O r P a M M  q H C n O  ~ H ~ ~ U O T ~ K  
~ 0 3 p a c ~ a e ~ .  C o c ~ a s n e ~ u e  HOBMX n p o r p a M M  B e n e T c n  H a  a n r o p n T M u -  

q e c K u x  R 3 b l K a X  (ACCEMEJIEP, nJII1, QOPTPAH, AJITOJI). An- 
rOPMTMU9eCKUe  TeKCTbl  COCTaBflRIoT 6 H 6 n N 0 T e K y  HCXOAHblX ~ 0 n y f l e k  

( K H U T ) .  C n O M O U b l O  K O M M e H T a P U e B  TeKCTbl  O@OPM~~SIK)TCII T a K H M  

0 6 p a 3 0 ~ ,  ~ T 0 6 b 1  n e r K O  6 ~ n 0  IlOHIlTb B C e  O C O ~ ~ H H O C T ~ I  n a H H o r o  anro- 
P H T M a .  M ~ M ~ H ~ H N R  B I l p O r p a M M e  y n o 6 ~ 0  B B O n H T b  UMeHHO B BJITOPUT- 

M U ~ ~ C K U ~ ~  TeKCT. A f l r ~ p k i T ~ H q e ~ K k i ~  TeKCT, K a K  I IPaBAf lO ,  O X B a T b l B a e T  

H e  BCIO I l p O r p a M M y ,  a O T n e f l b H b I e  ee ~ J I O K U ,  UflH n O n n p O r p a M M b 1 .  OC- 
HOBHaX n p o r p a M M a  3 a T e M  K O M ~ U H N P Y ~ T C I I  Pi3 T a K H X  6 ~ 0 ~ 0 ~ .  Anro- 
P M T M W ' ~ ~ C K U ~ ~  TeKCT C n O M O l 4 b I O  c I I ~ u N ~ J I ~ H o ~ ~  n p O r p a M M b 1  - T p a H C -  

n n T o p a  n p e 0 6 p a 3 y e T ~ R  B n p o r p a M M y  B M a m u H H b l x  K o n a x .  n p n  ~ T O M  
y n 0 6 ~ 0   TO npeo6pa30~auue n p o u 3 ~ o n u ~ b  B nea s ~ a n a :  masane an- 
r o p u ~ ~ a q e c ~ u f i  T e K c T  K a x n o r o  6 n o ~ a  ( n o n n p o r p a ~ ~ b l )  npeo6pa- 
3 y e T C R  B ~ ~ 0 e 0 6 p a 3 H b l R  I ~ o J ~ ~ @ ~ ~ P H K ~ T ,  T a K  H a 3 b l B a e ~ b l k  06 'LeKTHbl f i  

MOAyf lb ,  C T p y K T y p a  KOTOpOrO I l p a K T H q e C K H  H e  3 a B H C U T  OT C M e X H b l X  

M o n y f l e f i ,  a 3 a T e M  B C e  0 6 ' h e K T H t J e  M O n y f l H  C IIOMOWbIO I l p O r p a M M b d  
< < P e n a ~ ~ o p  c ~ n 3 e f i ~  0 6 - h e n H H R I o T ~ n  B e n u H y m  n p o r p a M M y  B a 6 ~ 0 f l I o T -  

HblX K O n a X .  Y ~ O ~ C T B O  T a K O r O  ,4ByX3TanHOI'O npeo6pa30sa~nn 3 a K f l M -  
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LL'XFICIL, L) I C I C L " Y C  I,., ., -.- ..-...--...l.-.. - -  
6 n o ~  ( n o n n p o r p a ~ ~ a ) ,  ocTanbHbIe He ~pe6yH)T TpaHcnnuwu. Ann 
Tor0 qT06hl CTpaHCnIlpOBaTh HOBYH) BePCNH) U3MeHeHHOTO 6 n o ~ a  B 

06 'be~~Uhlfi  MOAynb, nOCTaTOsH0 B3IITh 06'beKTHble MOnyJlM OCTaAb- 

H ~ I X  ~ ~ O K O B  )I nonnporpaMM PI y e n s a ~ b  ux B ennnoe uenoe <<Pena~-  
TOPOM cBn3eii~. Ann BhlnOnHeHUfl 3~0f i  pa60~h1 ~ e o 6 x o n u ~ a  eIue O n -  

Ha 6 u 6 n u o ~ e ~ a  - ~ u ~ J ~ u o T ~ K ~  06'beKTHbl~ Mo~yJIefi. 
K p o ~ e  npOrpaMMHblX 6 u 6 n u o ~ e ~  pa3JlUYUblX ypoBHe8 ( U C X O ~ H ~ I X ,  

06'beK~UbIx n a 6 c o n m ~ ~ b I x  Monynefi), CUCTeMHaX o 6 p a 6 0 ~ ~ a  npeAn0- 

naraeT o p r a ~ n 3 a u ~ r n  p a 3 n u s u ~ x  @a8nos ( U H @ O ~ M ~ U U O H H ~ X  Maccu- 
BOB). 0 6 ~ 9 ~ 0  @afinbl paCnOnaTaIOTCR H a  MarHHTHbIX HOCliTeflRX- 

n U C K a X ,  JeHTaX. O ~ H ~ K O  B Ka4eCTBe @ a h a  MOrYT BblCTYnaTb Pi npy- 
rHe ~a6opb1 naHHblX, HanpuMep KOflOnbl  nep@OKapT. B O ~ M O X H O C T ~  
OpraHU3auUH @afin0B Ha MarHWTHblX HOCUTenRX ( ~ U C K U ,  Jle~Thl) 

O9eHb BaXHa, nOCKOJlbKY O H a  Il03BOJReT CO3naBaTb 3@@eKTHBHbIe 
H H @ O ~ M ~ U U O H H O - ~ O U C K O B ~ I ~  CUCTeMbI.  

§ 1 IIhOOPMAUMOHHO-IlOMCKORblE CMCTEMbI 

Pa3Bn~bIe CnCTeMbI o 6 p a 6 o ~ ~ w  AaHHblX ~ p e 6 y H ) ~  npaBH~b~0f i  O p r a H H -  
3aUUH N H @ O ~ M H U U O H H O T O  X O ~ R ~ ~ C T B B .  B CMCTeMaX,  CBR3aHHblX C Eon- 
cqeToM 3 a n a c 0 ~ , - 3 ~ 0 ,  BO-nep~blx, nepBusHbIe naenhre: p e s y n b ~ a ~ b l  

reo@usnsec~ax u c c n e ~ o ~ a ~ e f i ,  MaTepwanbr @asuqec~nx,  naTonoro- 
n e ~ p o r p a @ u s e c ~ n x ,  6 u ~ y ~ u ~ o n o r n q e c ~ w x ,  naneoHTonornsecKnx H 

npyrex eccnenosa~w8 Kepna, naHHble o n p o 6 o ~ a ~ u n  nnacTos H T. n. 
Bo-BTOPMX, 3T0 pe3ynbTaTbl yxe  npoBeneuuo8 0 6 p a 6 o ~ ~ n :  ~ H T O J O ~ H -  
4ecKue KonoHKu C K B a x u H ,  nnacToMeTpuqecKne naHHble ( K ~ P T H  no- 
PNCTOCTN, H ~ @ T ~ ~ ~ ~ O H ~ C ~ ~ U ~ ~ H H O C T U  no OTnenbHbIM TOPH3OHTaM 

H T. n.), pa3nHqHble CBOnHble ~a6neub1 U T. n. Bce 3TU naHHble COC- 
TaBARloT N H @ O ~ M ~ U N O H H O ~  06ecneseuue ( U H @ O ~ M ~ U U O H H Y K )  6a3y) 

CncTeMbl noncqeTa 3 a n a c o ~ .  

Heo6xonn~o co3naHue H H @ O ~ M ~ U U O H H O - ~ O U C K O B ~ I X  CUCTeM, CnO- 
C O ~ H H X  XpaHUTh BCe 3TH Pa3HOPOnHble enWHUUbl I I H @ O P M ~ U A O H H O T O  

06ecneqeuu11, nOCTOnHHO 06~0BnnTh U X  COCTBB, BKJlIO9aTb HOBbIe naH- 
Hble PI ACKnloYaTb, ecnu 3T0 H ~ O ~ X O ~ U M O ,  YCTapeBNHe, O n e p a T H B H O  

BhlnaBaTb naHHble, HyXHble firm 0 6 p a 6 o ~ ~ u .  A0 B H e n p e H U R  3 B M  
TpeTberO n o K O n e H H X  BCfl p a 6 o ~ a  no CO3AaHAH) TaKWX N H @ O P M ~ U W O H -  
K O - ~ O N C K O B ~ I X  cucTeM noxunacb t1a nporpaMMncTa. B HacTonulee 

B p e M R  OnepauNOHHble CUCTeMhI MalllMH TPeTberO H 9eTBePTOrO IIOKO- 
neHPl8 0 6 n a n a m ~  6 0 r a ~ b l ~ u  BO3MOXHOCTRMU JUIR OPTaHH3aUHA U H -  

@ O P M ~ U U O H H O ~ ~  6a3b1. 
np0cTefilukIM U H @ O ~ M ~ U N O H H ~ I M  M a C C U B O M  RBJIneTCII @ a h .  One- 

paUHOHHhle CacTeMbI 3BM TpeTberO U 4eTBepTOTO ~ o K o J I ~ H N ~  o6na- 
nalOT 6onbmw~n B03MOWHOCTflMU C03naHUR U BeAeHMIl @a8~0BblX 
CUCTeM C pa3JU9HbIMU B U n a M H  OpraHH3aUllU naHHblX - nOCnenOBa-  

~ e n b ~ o f i ,  6 u 6 n u o ~ e s ~ o 8 ,  u ~ n e ~ c ~ o - n o c n e n o s a ~ e n b ~ o f i  N np. Qafin 
npeACTaBJneT c060fi ~ a 6 o p  naHHblX cJIo~H0fi CTpyKTypbl; B o 6 1 u e ~  
Cny9ae OH COCTOUT N3 6onee M e n K w X  H H @ O ~ M ~ U U O H H ~ I X  e n M H U U -  
3anUcefi. ~ ~ I ~ u c u  MOrYT HMCTh @ U K C H P O B ~ H H Y H )  Unll llepeMeHHyH) 
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s a ~ ~ o f i  nnnsbr. 3anwcb npencTasnneT co608 enwHuuy 06MeHa UH- 
@0pMau~e8 MeXny BHelllHe8 U 0nepaT~BH0fi IfaMnTbH).  TO n RB- 
.:IneTcn onpenennIolunM npu sb16ope p a s ~ e p o s  3anwcn. 

n p u  o 6 ~ e s e  PiH@~pMa~Liefi MeXny BHeluHefi N 0nepaT~BH0fi .a- 
MIITblo B IIOcJleAHefi nOJXHb4 6blTb 3ape3epBHPOBaHbl 6y@epbl-cne- 
UUaJlbHhIe 0 6 n a c ~ u  IIaMIITR nJlR X p a H e H U n  AaHHblX nepen BblBOnOM a 
nocne B B o n a .  60~hluHe p a 3 ~ e p ~  3anuce8 Tpe6yH)T pe3epeuposauw~ 
60nblu~x o6nac~efi naMRTM non 6 y @ e p ~ ,  YTO MOXeT OKa3aTbCX 06- 
peMeHUTeJlhHbIM. 

04eHb M e J K H e  3anNCN npUBOAXT K CJIUIUKOM saCTblM o 6 p a q e ~ e -  
IIM K BHeIUHefi IlaMRTU, 9TO Y n J N H R e T  BpeMII pelueHMB 3anaYU. nos- 
TOMY CYIueCTBYeT H ~ K O T O P ~ ~ ~ ~  OIITUMYM pa3Mepa 6y@epa (60 MHOrHX 
3anasax OH COcTaBnneT 300-800 ~ ~ R T o B ) .  

B HeKOTOPbIX CJIYqaflX, B COOTBeTCTBMW C K O H K P ~ T H O ~ ~  C ~ ~ U H @ W -  
KOA 3anasu, 3anwcu nonxnbl uMeTb s a s e n o ~ o  ~ e n b m u 8  p a s ~ e p ,  s e M  
0nT~MaJIbHbIfi pa3Mep 6y@epa. B TaKOM cnyqae npOU3BOnUTCfl 6no- 
KMPOBaHWe - COenNHeHEie HeCKOnbKNX 3anHcefi B OANH 6 n o ~ ,  KOTO- 

ph18 w ~ ~ H O C W T C I I  B @afin. npw csHThleaHuu 6 n o ~ a  n3 @ a h a  npoe3- 

BonnTcn n e 6 n o ~ u p o ~ a ~ n e  - Bbmeneene u3 6 n o ~ a  oTnenbHblx 3ana- 

ce8 nnn ux nocnenyloueh 0 6 p a 6 0 ~ ~ u .  
E n u ~ n u a  MaTHNTHOrO HOCUTeJIR, HanpHMep, ~Me~Hblfi naKeT nuc- 

KOB A n N  Xe 6 a 6 u ~ a  M B ~ H H T H O ~  JleHTbl, Ha3bIBaeTCn TOMOM. Qa8n 
MOXeT 3aHRTb BeCb TOM, HO MOrYT 6hlTb CJIyqaU, K O T n a  B OnHOM TO- 
Me p a 3 ~ e r u e ~ o  HecKonbKo @afinos ( ~ ~ 0 r 0 @ a 8 n 0 B b l 8  TOM)  une x e  
Korna onan @a8n 3 a ~ u ~ a e ~  HecKonbKo TOMOB ( M H O ~ O T O M H ~ I ~  @ a h ) .  

n p o c ~ e f i l u a ~  BMAOM o p r a ~ n 3 a u e ~  naHnblx B @acne nsnneTcu 
nocnenoeaTenbHan o p r a ~ a 3 a u u ~ .  B  TOM cnyqae 3anucu pacnonara- 
WTCX nocnenoBaTenbHo onHa 3a npyrofi, TaK YTO HuKaKan 3anwcb H e  
MOXeT 6bI~b  CqUTaHa UJlN 3anHCaHa n O  TeX nop, noKa H e  6 y n y ~  csu- 

unw s a n u c a ~ b ~  Bce npenbmyluue 3anuce. H ~ B O ~ M O X H O  y ~ o p o -  
T M T ~ ,  y n n u ~ u ~ b  enu ynanmb sanuch 6e3 nepe3anwcw o c ~ a ~ m e f i c n  
qacm @ a h a .  IIocnenosa~enbuan op ra~a3auun  o ~ a 3 b l e a e ~ c n  enuH- 
CTBeHHO B O ~ M O X H O ~ ~  nnn JleHTO~pOTRXHbIX Y C T P O ~ C T B .  H e p e n ~ o  ee 
npuMeHnmT u B @afinax, p a 3 ~ e u a e ~ b l x  Ha yc~poiicreax npRMOr0 
AocTyna ( n n c ~ a x ) .  O n ~ a ~ o  q a u e  Bcero Y C T P O ~ ~ C T B ~  npnMoro UOCTY- 
na ucnonb3y~)~cn  nnn p a 3 ~ e u e ~ u n  cpafino~ c 6onee rU6~0fi opranu- 
3auuefi nauHblx - 6u6nwo~es~of i  unu M H ~ ~ K C H O - n o c n e n o s a ~ e n b ~ o i i .  

6 ~ 6 n u o ~ e q l l a n  OpraHU3aUHn AaHHbIX nO3BOnneT Bhl6npaTb u y x -  
llble f i a 6 0 p ~  naHHblX no U M e H N .  oafin C 6 ~ 6 n u o ~ e s ~ o f i  opra~u3auueA 

COCTOUT Pi3 n B y X  ~ a c T e f i - C n p a B O Y H U K a  M C O ~ C T B ~ H H O  ~ a 6 o p a  naH- 
I I ~ I X .  C ~ P ~ B O Y H R K  conepxeT m e u a  H anpeca 3anucefi ( B  AeKCHKO- 
rpa@nsec~ow n o p n n ~ e ) .  n p n  6 ~ 6 n u o ~ e s ~ o A  opra~1c3aunu 3anucu 

06h14~0 Ha3blBalOT pa3neJaMN. O ~ U H  pasnefl, nOMMM0 U M e H N ,  MOXeT 

IlMeTb HeCKOJlbKO BCIlOMOraTeJbHblX H M e H  ( I ~ C ~ B ~ O H U M O B ) ,  KOTOPble 
T a K x e  ~ ~ H O C ~ T C R  B CIIpaBOqHHK. Pasnenb~ s a n u c h ~ ~ a l o ~ c n  B npous- 
R O J I ~ H O M  nopnnlte. n o c ~ o n b ~ y  3an~c1e  B CnpaBoqHuKe nocnenosa- 
renbklo ynopnnoqel-lbr, 6 u 6 n l e o ~ e s ~ a n  oprauu3au1en 6n113~a K nocne- 
~0BaTenbHOfi. 06b1'1~0 6 u 6 n n o ~ e ~ ~ h r e  @afinhl MCnOJb3y~TCn Ann xpa -  
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HeHUH IlpOUMeHOBaHHblX Ha$op0B naHHblX IlpOlf3BOflbHOrO XapaKTepa. 

I locnenosarenb~an H 6 ~ 6 n u o ~ e s ~ a n  opraHusauwu @afinos n n n ,  
AOCTyna K nPOU3BOAbH0k 3anHCW ~ p e 6 y m ~  IIepBOHZiYaflbHOrO CYUTbI- 
Baanu npenbinyqwx 3anwceA wnw x e  06ecnere~wn u ~ @ p ~ a q s e & " i ,  
KoToparr conepxar cseneHnu o pacnonoxemiu HYXHOA 3anucu. IIpu 
~ ~ n e ~ c ~ o - n o c n e n o ~ a ~ e f l b ~ o & " i  opra~w3aqun ~ a x n o k  3an11c1i cTasnTen 
B COOTBeTCTBHe ee HOMep.   TOT HOMep Ha3trBaeTCR HHneKCOM HJlH 
KJIIOqOM. ~ ~ H B C U  PaCnOJIaraMTCR nOCfle~OBaTeflbH0 B COOTBeTCTBUU C 
KJlloqeBbIMW HOMepaMH. Ann CYUTblBaHHR H Y X H O ~  3anUCH OnepaUU- 
OHU0k CHCTeMe H ~ O ~ X O ~ H M O  YKa3aTb ee KnlOq. C U C T ~ M ~  HaXOnHT Me- 
CTO ~a nucne, m e  pacnonoxeaa 3anucb c 3 a n a ~ ~ b 1 ~  K A I O ~ O M ,  11 C ~ N -  
TblBaeT ee. O C O ~ ~ H H O C T ~ K )  U H ~ ~ K C H O - ~ O C ~ ~ A O B ~ T ~ ~ ~ ~ H O ~ ~  OpraHU3aUUU 
RBJlUeTCR TO, 'IT0 n l o 6 a ~  3aIlUCb MoXer 6 b i ~ b  HcKnmseHa HnU A3Me- 
HeHa 6e3 HapyueHnR conepxmoro  npyrux 3anncek. 

B c n ~ ~ f i  pas, KOrna 80 B C ~ ~ O M O ~ ~ T ~ J I ~ H O ~ ~  naMRTU OpraHB3yeTCR 
@akn (ea6op n a a n ~ x ) ,  nporpaMMa nnu onepauuoHHan cacreMa npu- 
CBaUBaloT eMy U M U .  PE~~JTN'IH~IM @ a k J l a ~  n O f l X H b l  COOTBeTCTBDBaTb 
HeOnUHaKOBbIe HMeHa. Ann TOrOq~06Fd npUHlrHfl yHIIKanbHOCT~ NMeH 
He HapyIUaflCX, y n o 6 ~ o  HCnOnb30BaTb COCTaBHble UMeHa, HanpUMep 
TaKEie, KaK SOLOKHA. SKV27. NGK. GL840 ( ~ e c ~ o p o x a e a k i e  CO- 
noxa, C K ~ .  27, nuarpaMMa ~ e f i ~ p o ~ ~ i o r o  r a ~ ~ a - ~ a p o r a x a  B uHTep- 
sane  Hasunan c my6HHbr 840 M )  unu SOLOKHA. SKV 27. A4MN. 
GL 840 (ece TO me, 3a ucKnIoseaHeM Toro, s ~ o  npencTaeneaa nwa- 
rpaMMa qeTtrpeXMeTpOBOr0 rpanPie~T-30Hna). ' 

O n e p a l r w o ~ ~ a x  cucTeMa npenycMaTpprsaeT B O ~ M O ~ H O C T ~  BETOMB- 
T U ~ ~ C K O ~ ~  KaTaJlOrM3aUUH @afinoe C 3anOMHHaHHeM, Ha KaKOM TOMe 
HaXOnHTCU KoHKpe~Hblk ~ a 6 o p  naHHblX. K a ~ a n o r  COCTOUT Pi3 HeCKOflb- 
KHX nHneKcoB, 0 6 n e r s a r n q ~ ~  nocnenosa~enb~blir noacK HyxHOrO Ha- 
6opa AaHHblX. P~CCMOTPUM, KBK OCyLUeCTBn8eTCR lIONCK @ah la  IIO 

HMeHH SOLOKHA. SKV 27 A4MN. GL840. B ~ a s a n e  IIpOCMaTpUBaeTCU 
r n a ~ ~ b ~ i r  uHAeKc ( U H U ~ K C  ~ e c ~ o p o x ~ e ~ u t i )  PI onpenenrrercn anpec 
HHneKca, COOTBeTCTByKIUlerO HMeHH SOLOKHA, T. e. anpec IlOAKa- 
Tanora, m e  yea3blaalo~cn rpynnbr @ a k n o ~ ,  oTnocnqllecu K naHHoMy 
Mecropownenurn. B rtrlneKce SOLOKHA HaxonuTcn aapec HHAeKCa 
SKV27, COnepXalilero ~ a 6 o p b l  AaHHblX no CKB. 27. Bblnenne~cn UH- 
neKc A4MN, conepxamaii ~a60pb l  naseblx, nofly'leHHblx B pe3ynbTa-, 
Te H C C ~ ~ ~ O B ~ H H ~  CKBaKHHbl YeTblpeXMeTPOBblM TpanlleHT-30HnOMI 
Ha~oHeu ,  no wuneKcy   TO TO 30Hna onpenennercn anpec @ a h a ,  co- 
n e p x a q e r o  B O ~ U @ ~ O B ~ H H O M  BMne nnarpaMMy Kaxyuerocn conpo- 
ruenenlln B IiHrepeane my6wn 840-940 M.  

Kaxnan aanucb, sb13b1sae~an e onepaTusHym naMnTb nns  ucnonb- 
3OBBHNR 0 6 p a 6 a ~ ~ ~ a r n q e k  n p o r p a ~ ~ o f i  HJIH x e  @ O ~ M U P Y ~ M ~ U  06- 
pa6a~b1sammek n p o r p a ~ ~ o k  nJIU 3aCbIJlKH B @ a h ,  MOXeT IiMeTb 
CnoxHym CTpyKTypy. R3bl~U IIPOr~aMMHPOBaHNR BMCOKOrO YPOBHIl 
(B  qaCTHOCTH, R 3 b I K  n n / l )  06JIanalo~ CpenCTBaM11 nJlR OnHCaHHR Ta- 
K U X  CTPYKTYP H nne sunenennrl nm6oro 3 n e ~ e ~ ~ a  ~ a ~ o k  CTPYKTYPH. 
H a n p u ~ e p ,  nacnopTHble naHHble IIpOBOnMMblX B 6 ~ ~ 0 8 b 1 ~  C K B B X U H B X '  

w c c . ~ e n o ~ a ~ u k  (pa3senos~an  nnomanb, crcsaxllHa, slln nccnenosanns, 

,. . ~~~- - , I ~  ~ ~ - -  
paCTBOpa, e l ' ~  ~ ~ O T H O C T ~ ,  @ ~ M U J I H R  OflepaTOpa ' U  T. A.) MOrYT 6blTb 
0@0p~neHbI B BNne OAH0f i  3anUCH 3anaHHofi CTPYKTYPbI. @OPMWPOB~- 
line U ~ ~ c U I H @ ~ O B K ~  TaK0k 3anIlCH npOU3BOnUTCU CDeUHanbHblMH 
IIpOrpaMMaMH. 

B npolrecce wccnenoBaHuu w s ~ c n n y a ~ a u u w  MecTopoxneHun npen- 
CTaBfleHUU 0 CTpyKType 113BeCTHblX H ~ @ T U H ~ ~ X  sanexek,  a OTYBCTH u 
CaMH CTPYKTYpbl MeHUMTCff: C O ~ H O ~  CTOPOHbl, 0TKPbIBBH)TCU HOBbIe 
3 a n e x ~ ,  c npyroii, -~blpa6arb1~amrcn cTapbIe. C~apble  ~a6opt .1  naH- 
I lb lX OKa3MBalOTCR He COOTBeTCTBYlOUIHMU TeKYUeMY MOMeHTy H 38- 

MeHnloTcn HOBMMW. C~apb le  naHHue npencTasnnloT TaKxe onpeneilee- 
H ~ I A  UHTepeC, TaK KaK n03BOARK)T IlpOCJIeAHTb AUHaMHKy pa3BenKH H 
3KCnnyaTaUUK M ~ C T O P O X ~ ~ H H ~ .  B C B U 3 U  C 3THM y n 0 6 ~ 0  UCIlOJlb30BaTb 
IlpeACTaBJIReMylo OIlepauUOHHblMH CliCTeMaMH B03MOXHOCTb Bblnefle- 
I I N ~  n o ~ o n e ~ u i r  @ai ino~ .  

Bce @aAnbl rpynnbl n o ~ o n e ~ u f i  HMernT OnHo u TO me W M R .  ~ a -  
i l p ~ ~ e p  SHEBELINKA. ZAPASY. K O H K ~ ~ T H O ~  noKOnewwe BbIAe- 
;IUeTCR C IIOMOUIblO CneUHaflbHOrO YKa3aTeflR, 3aKJIlOYaeMOrO B ~ ~ 0 6 -  
KH. T ~ K ,  N M R  SHEBELINKA. ZAPASY(0) 6 y n e ~  OTHOCHT~CU K ca- 
h f o ~ y  ~ o n o n o ~ y  flOKOJ7eHIIffl B rpynne-K ~ a 6 o p y  Hau6onee c sexux  
J ~ H H M X  o 3anacax paccMaTpusaeMoro Mecropoxneuwn, U M R  

SHEBELINKA. ZAPASY (-1) - K npenmecTeymueMy noKoneHnm 
13 T. n. 

C H C T ~ M H O ~  nporpaMMHoe 06ecnere~lre 3 B M  TpeTbero a sersepTo- 
I'O I I o K O J I ~ H H ~  He TOJbKO fl03BOAneT C033aBaTb CHCTeMhl XPaHeHUR N 
noncKa csene~uir ,  conepxamexcn B pasnus~brx  ~ a 6 o p a x  n a n m x  
( u ~ @ o p ~ a u ~ o ~ u o - n o ~ c ~ o ~ b ~ e  C H C T ~ M ~ I ) ,  HO u 0 6 e c n e q ~ ~ a e ~  3 a u n ~ y  
3TUX H ~ ~ O ~ O B  O r  HeCaHKUHOHUpOBaHHO~O o6paqenun. 3aluUTa @ak- 
JOB OcyuecTBnuercn c n o ~ o q b l o  naponeii. Ecnn @akn 3 a q 1 1 u e ~ ,  TO 
npn 0 6 p a u e ~ u u  K .HeMy nanxeH 6 b i ~ b  YKa3aH napoflb. Ecnu naponb 
He y ~ a s a ~  unw y ~ a 3 a ~  Heeepno, npowcxonur asaplrkaoe npercpaqe- 
Hne HcnonneHuR 3ana~1rn ,  conepxaqero  raKoe 06paqenue. 

K ~ K  HII  60raTbl cpencTBa onepauuollHblx cwcreM nnn opras~3annw 
XpaHeHHR H flOUCKa H ~ ~ O ~ O B  AaHHblX, B HaCTOUulee BpeMfl C03naHbl 
e u e  6onee cosepluennble CucTeMbl, pacmnpnmque B O ~ M O ~ H O C T H  one- 
PaUliOHHbiX CUCTeM ( C N C T ~ M ~ I  KL4MA, OKA).  TO pacWnpeHne B 0 3 -  
L I O ~ ~ I O C T ~ ~  uneT B ~ a n p a e n e ~ 1 1 1 1  co3na11ue HIITe~pUpOBaHHblX 683 
laHHblX ( ~ ~ H K O B  ~ ~ H H ~ I x ) .  KBK yXe rOBOpHJlOCb, CTaHfiapTHble @aii- 
. : lo~b~e CucTeMbi O ~ ~ C I I ~ Y U B ~ D T  XpaHeHue u noucK 3anucek. 3anucb 
Moxer npencTaBnRTb c n o x ~ b l f i  na6op naHHHx, pacmu@poablaae~b~x 
KOHKPeTHblMU O ~ ~ ~ ~ ~ T ~ I B ~ I O U L H M H  IIpOrpaMMaMU. T ~ K M ~  3anucu 6y- 
JeM ~ a 3 b l ~ a l . b  M I I K ~ O C T ~ ~ K T ~ ~ ~ M U .  n o ~ a  pemaeTcrr onpenenennblk 
I<pyr aanas, oco6oro Heyn06c~Ba npw ucnonb3o~atiw~ M U K ~ O C T ~ ~ K T ~ ~  

He B03HNKaeT: KPYr n0flb308a~eflek HeBeflUK, MHKPOCTpyKTypbl He 
~ ~ e p e c e ~ a m ~ c u  B ~ H  nOYTU He nepeceKamTcn ( ~ e  ConepxaT OnuHaKo- 
R b l X  ~ ~ ~ M ~ H T o B ) .  ECJU naHHble U H @ O ~ M ~ U U O H H O - ~ O U C K O ~  CHCTeMbl 
IlcnonbayloTcn npu pemeHuu mepoKoro Kpyra sanaq, TO sucno MUKPO- 
crpyKTyp peslto s o s p a c ~ a e ~  us-3a Taro, s ~ o  Kaxnan 3anasa npwso- 
J U T  K @ O P M U P O B ~ H A I O  CBOUX MNKI)OCTPYKTYP, flpHqeM OnHli H Te Hie 



Z a H H b l e ,  M H O r O K P a T H O  I f O B T O P R R C b ,  B X O A R T  B C O C T a B  p a 3 ~ 1 l l Y H b l X  MMK- 

P O C T P Y K T Y p .  T a ~ o e  n y 6 n ~ r p o ~ a ~ u e  I I H @ O ~ M ~ U N N  B e C b M a  3 a r p o ~ o X n a -  
e T  I l a M R T b ,  O T H H M a e T  B p e M U  n p O r p a M M N C T a  H M a l U M H l i O e  B p e M R  H a  

co3na~ae  I ~ O B ~ I X  M N K ~ O C T P Y K T ~ ~ ,  @ ~ K T I I ~ ~ C K ~  c o n e p m a q H x  c r a p b l e  

( N M ~ I O U H ~ C R  B n P y r H X  M M K P O C T ~ ~ K T ~ ~ ~ X )  n a H U b l e .  ~ ~ O ~ ~ ~ M M U C T  H e  

B COCTORHHH p a 3 0 6 p a ~ b ~ R  B M H K P O C T p Y K T y P a X ,  n O C T p O e H H b l X  n p H  pe- 
U I e H H k l  nanemx nnx H e r o  3 a n a ~ .  11 M H o r n e  u ~ p a n n e ~ ~ b ~ e  B 3ru M H K -  

P O C T P Y K T Y P b l  H e 0 6 ~ 0 1 1 H M b l e  e M Y  A a H H b l e  O K a 3 b l B a l O T C R  H e n O C U r a e M b I -  
M U  n n s  H e r o .  

! ' f ~ ~ e r p W p ~ ~ a ~ ~ b I e  6 a 3 b l  A a H l l b l Y  C T p o n T c n  T a K U M  0 6 p a 3 0 ~ ,  ' I T O ~ ~ I  

p a 3 J l l l q H b l e  I l O J l b 3 0 B a T e J l R  C O n l l H a K O B b l M  Y C n e X O M  M O r J H  p a 6 0 ~ a ~ b  
C HWMH. ~ b I 6 1 1 p a R  H Y X H b l e  n J R  HUX A a H H b l e .  6 a 3 b 1  A a H H b l X  C T p O R T C R  

u e p a p x l i r e c K t i ,  H a  o c H o B e  RCHMX n p N H u w n o B  K ~ ~ C C H @ W K ~ U U U ,   TO u 
l l 0 3 B O . l R e T  O n N H a K O B O  ~ @ @ ~ K T H B H O  B b l 6 H p a T b  N W C n O f l b 3 0 B a T b  H Y X -  

H b l e  n a H H b l e  npw peurennu p a 3 n ~ s ~ b r x  3 a n a q .  C u c ~ e ~ a  OKA no3eo- 
n u e T  C T ~ O H T ~  H e p a p x H r e c K u e  C T P Y K T Y P ~ I  rny611~o10 no 15 y p o ~ ~ e f i .  

M H @ o p ~ a u a x  0 C T p O e H H H  3 e M H b I X  H e n p  B p a f i o ~ a x  @ O ~ M I ~ ~ O B ~ H H X  

M ~ c T o ~ o X ~ ~ H H ~ ~  H ~ @ T U  H ra3a R B J R e T C R  A O C T O U H U e M  C I i e U H a n H C T O B  

p a 3 n r l q w o r o  npo@unn: reonoros. ~ ~ O @ H ~ H K O B ,  ~ Y ~ O B U K O B ,  runporeo- 
J I O r O B ,  n a J l e O H T O f l O r O B ,  J l H T O f l O r O B ,  r e O X W M H K O B  W T A. ~ O ~ T O M Y  CO- 

3 n a ~ u e  H H T e r p w p o e a H H b l x  6a3, ~ ~ H K O B  n a n s b l x ,  x p a n n q n x  ceenewun 
0 M e C T O p O X n e H l l R X ,  K p a f i H e  B a X H O .  C p a 3 B l l T ~ l e M  B b l q U C n H T e f l b H b l X  
~ e ~ e f i  60nbuoe 3 H a q e H l l e  P f l R  C H C T e M a T U 3 a U U I I  n a H H b l X  0 M e C T O p O -  

X n e H H U X  C T P a H b l  n p U 0 6 p e T y ~  P a C n p e n e n e H H b I e  a B T O M a T 1 1 3 H p O B a H H b l e  

6 a ~ ~ w  n a H H b l X  (PAEA). Teopwn PA6A w nx ponb B rocynapc~sew- 
H 0 f i  C e T N  B b I ~ H C ~ l U T e f l b H b l A  U e H T P O B  B H a C T O R U e e  B p e M R  H H T e H C H B H O  

p a 3 p a 6 a ~ ~ s a e ~ c u .  

Tnasa X V I  

AnrOPMTMM3AUMR OGPAEOTKM 
KAP0TA)KHbIX AMArPAMM 

B n p n H u a n e  n106an, n a x e  C a M a u  cnoxnan M ~ T O ~ I I K ~  o 6 p a 6 0 ~ ~ w  nep- 
B H ~ I I ~ ~ X  n a ~ ~ b r x ,  u c n o n b 3 y e ~ a u  n p ~  n o n c q e T e  3anacos M e c T o p o m n e -  

HWfi l l e @ T H  U ra3a, M O X e T  6 b l T b  p e a n 1 1 3 0 s a H a  H a  3BM. O ~ H ~ K O  nnu 
3 T O r 0  H C O ~ X O A N M O  C O C T a B H T b  a f l r O p H T M  O ~ ~ ~ ~ O T K M ,  B b l n O J l H H T b  anro- 
P U T M N 3 a U H I O  n p O U e C C a  O ~ ~ ~ ~ O T K U .  A J I ~ O ~ U T M M ~ ~ L I M I I  3 a ~ n m q a e ~ c ~  B 

c n e n y m q e M :  I )  pelueme sanass,  ~ C J I I I  o H a  C n n t u K o M  C n o x H a ,  pa3- 
6 u o a e ~ c ~  [ l a  o ~ n e n b l i ~ e  r r a n b l .  3 ~ e 1 1 b u ;  2) n n R  K a m n o r o  3 ~ e ~ a  T q a -  
T e o l b l l O  a H a J l M 3 M P y e T C U ,  K a K a R  H H @ O P M ~ U ~ ( ~ ~  UBJlReTCU W C X O ~ H O ~ ~  H 

K a K a H  2 O . l X l l a  6 b l T b  n O 2 l y q e H a  B p e 3 y . l b T a T e  0 6 p a 6 0 ~ ~ ~ ;  3) C O C T a B -  

JIRIOTCU M a T e M a T n q e c K H e  M o n e n n  K a x n o r o  u3 3 ~ e ~ b e ~  O ~ ~ ~ ~ O T K U ,  
@ O ~ M Y ~ ~ U ~ Y I O T C U ,  e C n M  3 T O  B 0 3 M O X H 0 ,  Y p a B H e H M R ,  C B R 3 H B a l o U U e  Pic- 
X O n H y m  H H @ O P M ~ U W H )  U N C K O M ~ ~ ~ ~  p e 3 y n b T a T .  O n M C b l B a I O T C R  n P Y r U e  
n p e o 6 p a 3 o e a ~ w ~  N H @ O ~ M ~ U U U ,  COCTaB.llRlOTCR ~ P H H U H ~ W a ~ b l l b l e  C X e -  
M ~ I  ( rpa@b~)  0 6 p a 6 0 ~ ~ ~  ~ ~ I I H ~ I X  B npenenax K a m n o r o  113 3ranos; 
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I )  H a  ocnose p a 3 p a 6 0 ~ a ~ ~ b l x  ~ o n e , ~ e f i  C u c T a s n n m T c n  a n r o p l l r M n q e -  
c K u e  T e K c T b l ,  n e T a n b H o  o n } l c b l u a l o u l j e  npouecc o 6 p a 6 o ~ ~ u  H a  K a m -  

1 0 ~  3 ~ a n e ;  5) ~ T U  T e K c T b l  3BM n p e o 6 p a 3 y I O T c R  B n p o r p a M M b l  B Ma- 
UlHHHblX K O n a X ,  N 3  K O T O p b l X  C n O M O l l l b m  T a K  H a 3 b l B a e M O r O  C H C T e M H O r O  

h ! a ~ o 6 e c n e s e s w u  K O H C T ~ ~ H ~ ~ I O T C R  n p o r p a M M H b r e  C n c T e M b l  p e u e H w R  

K o H K p e T n b l x  s a n a q ,  B s a C T H O C T l 1  C N C T e M b l  n p o r p a M M  n o n c r e T a  3ana -  
COB H e @ ~ R l l b l ~  Pi T a 3 0 B b l Y  M ~ C T O P O X ~ ~ H W ~ ~ .  

A n r o p l l ~ ~ l l r e c ~ w e  T e K C T b l  0 6 b l q H 0  n I l U l y T C u  H a  Y H N B e P C a n b H b l X  

a ~ l r O ~ I I T > l l l ~ e C K H X  R 3 b l K a X  B b l C O K O r O  YPOBHR,  T a K  H a 3 b l B a e M b l X  npo6- 
!leMHO-OPMeHTUpOBalIllbIX R 3 b l K a X ,  H e  3 a B W C N M b l X  O T  K O H K P e T H b l X  3BM. 

q l l C f l y  ~ ~ o ~ ~ ~ ~ M H o - o ~ ~ ~ H T u ~ o B ~ H H ~ ~ x  R361KOB OTHOCRTCR AJIrOfl-60, 
OOPTPAH-IV, nn/l, nACKAJlb  n np. Hanwswe M H O ~ R X  R 3 b l K O B  

C B r l 3 a H O  C 6 y p H b l ~  p a 3 B H T H e M  T e X H H K H ,  C O ~ H O R  CTOPOHbI .  H l i e x e n a -  

T e n b H o c T b r a  n e p e c o c T a B n e H n R  C T a p b I X ,  xopo~uo 3 a p e ~ o ~ e ~ n o ~ a ~ m w x  
ce6u n p O r p a M M  H a  6onee H O B b l e  R3blKM I l p O r P a M M N P O B a H U R .  C npyroii. 
H e c l i o n b ~ o  y n p O q a R  C H T y a q u l O ,  M0;KHO C K a 3 a T b .  q T O  Af lmn-60  
[35, 391 C O O T B e T C T B y e T  C T a n H U  M a l u U H  n e p B O r 0  nOKOJleHHR: OH XO- 
pouo o n n c b l e a e T  ~ ~ A C T B N E  B npenenax o n e p a ~ n ~ ~ o f i  n a M m w .  QOP- 
TPAH-IV 1261 - ~ P i n H ' ~ H b l i i  R 3 b I K  B T o P O ~ O  nOKOJleHWU, 06nanalouafi 
p a 3 B H T b l M  a n n a p a T O M  O n H C a H H R  C T p y K T y p b l  B B O ~ U M O ~ ~  U H @ O ~ M ~ U U U .  

C B H e n p e H U e M  3 B M  T p e T b e r o  n o K o . n e l l U R ,  0 6 f l 3 a ~ e n b H 0  O C H a L U a e M b l X  

Y C T P O ~ ~ C T B ~ M U  I l p R M O r O  ) lOCTyna  - M a r H l l T H b I M M  H a K O n H T e f l R M U  H a  

,TkICKaX H 6apabat1ax. B 0 3 H H K n a  ~ e o 6 x o ~ u ~ o c ~ b  B C O 3 A a H H H  eUe 60- 
nee p a 3 B R T b l X  (HO ~ 0 ~ 0 n b H O  ~ ~ O M O ~ ~ K U X )  f l 3 H K O B ,  n 0 3 B O f i R H ) U I U X  
O n M C M B a T b ,  B ' l a C T H O C T U ,  W C O ~ ~ I T U U  B ~ C T P O ~ ~ C T B ~ X  n P R M O T O  P O C T Y -  

na-opra11u3auum aaiinos, wx B e n e H u e  A T. n. AJR ~ T O A  u e n l l  6bln 
p a 3 p a 6 o ~ a ~  R 3 b l K  nn/l 12271. H a ~ o ~ e u ,  M a l U W H b l  4 e T B e P T O r O  IIOKO- 

J l e H H R  C B k i p ~ y a . n b ~ 0 f i  n a M R T b F 0 ,  I l 0 3 ~ 0 ~ R l o l l l e f i  I l p O r p a M M l l p O B a T b  
r a K ,  K a K  ecnw 6b1 H I I K ~ K O ~  H e p a p x u n  n a M f l T n  ( o n e p a ~ w ~ l ~ a s  - ~ I I C K O -  
R a R  - J ~ H T O ~ H ~ R )  H e  6un0, cnenanu B 0 3 M O X H b l M  C Y U l e C T B e H H O e  yn- 
p o q e H u e  a n r o p n T M u q e c K u x  R ~ ~ I K O B .  B K a q e c T B e  o n H o r o  H 3  T a K W X  
R 3 b l K O B  n p e n n o X e H  R 3 b l K  I IACKAflb 1471, BO M H O r O M  I l a n O M H H a I O -  

q u A  AnrOn-60. HO 3 H a q U T e n b H O  6a.iee 6 o r a ~ b l f i  no CBOllM B 0 3 M O X -  
HOCTRM. 

B H e K O T O p b I X  C J y ' l a R X ,  K O r A a  1 1 e o 6 x o n l l ~ o  H C n O J l b 3 O B a T b  K O B K P e T -  

l l b l e  O C O ~ ~ I ~ H O C T N  n a R H 0 f i  3BM,  npn6eramr K T a K  H a 3 b l B a e M b I M  a C C e M -  

6 , l e p ~ b l ~  R 3 b l K a M  -- K O n U p Y I O T  B C N M B O n H q e C K H X  K O M a H n a X ,  6nw3~wx 
h. M a I I I I I H H b l M  K O n a M .  B p e ~ n ,  3 a T p a q n ~ a e M o e  H a  I l p O r p a M M U p O B a H U e ,  

l ip11 3 T O M  Y B e J l H q U B a e T C U .  HO M O X H O  n O n y q U T b  3 H a 9 H T e J b H y K )  3 K O H O -  

M H I O  ~ a u u t 1 1 1 0 r o  B p e M e H n  I! n a M R T n  npri p e u ~ e ~ u u  3anar. 
XOTH npouecc 0 6 p a 6 0 ~ ~ ~ 1  n a H H b l x  npn n o n c r e T e  3anacos MOXHO 

p a 3 6 1 1 ~ b  l l a  O T l l e n b H b l e  3 B e H b U  H n.lR K a X j I O r O  3 B e H a  n O C T p O U T b  COOT- 

H e T C T B Y l o U Y l o  M a T e M a T H q e C K Y l O  M O n e J b ,  O n p e n e ~ R l O U y K J  a J l r O p U T M  - 
n o c n e n o s a T e n b t l o c T b  neiic~swfi, ~ e o 6 x o n n ~ b l x  nnn peuenuu  nocras- 
. l e l l l l ~ f i  3 a f l a q N  - a J r O p U T M H 3 a U H U  I l e K O T O p b l X  3 B e H b e B  O K a 3 b l B a e T C U  

T ~ ~ ~ I H O O C ~ ~ ~ ~ C T B U M O ~ ~ .  Oco6e1111o C n O X H a  a J l r O p n T M l l 3 a U H R  3 B e H b e B ,  
C H H 3 a H H b l X  C B U 3 Y a " l b H b l M  M b l U l n e H H e M  ( ~ b l ~ e n ~ I 4 U e  K O . l . l e K T O P a  H a  

K ~ ~ O T ~ X H O U  K ~ U B O A ,  K O P p e f l R U U R  K a p 0 T a ; K l l b l X  n P l a r p a M M  PI T .  n.). 
K o ~ e q l l o ,  u nnx T a K u x  3 ~ e ~ b e ~  n p e n n o x e l l o  H e M a n o  o c ~ p o y ~ e b r x  w 

270 



n O f l e 3 H b l X  M a T e M a T W q e C K U X  ~onenefi, HO I l p H M e H U M O C T b  T a K n X  M O A e -  
neli o r p a n n r e H a  o n p e n e n e H H b l M n ,  H e  c n n u r ~ o ~  C ~ O X U ~ ~ M H  y C n O B u R M n .  
B M ~ I L I ~ T ~ J I ~ c T B O  q e n O B e K a  C U e J l b H ,  K O p p e K T H p O B K n  p e 3 y f l b T a T O B  (YTO, 
K a K  y~asbleanocb mure, B O ~ M O I K H O  npu peanu3aunn n H T e p a K T n s l l b l x  
P e I K H M O B  0 6 p a 6 0 ~ ~ n  ~ P O M ~ ~ C ~ ~ O B O - ~ ~ O @ N ~ U ' I ~ C K H X  A ~ H H H X )  B 3 T O M  
cnyqae n p e n c T a s n n e T c n  B e c b M a  m e n a T e n b H b i M .  O n ~ a ~ o  T a m e  3ee~bn  
0 6 p a 6 0 ~ ~ n  C p a B H U T e f l b H O  H e M H O r O ' l H C J I e H H b l .  ~ O J ~ ~ ~ ~ W H C T B O  3 B e H b e B  
R o n y c K a e r  s e c b M a  s @ @ e ~ ~ ~ e n y m  ux peanu3a~u10 H a  ~ ~ ~ K T P O H I I ~ I X  

B b l q U C n U T e f l b H b l X  M a U I U H a X .  

B 3anase n o n c s e T a  3anacos H ~ @ T I I H H X  n r a J o B b l x  ~ e c ~ o p o m n e ~ 1 1 f i  

MOIKHO B b l A e J l N T b  C f l e A y I O U H e  3 B e H b n  0 6 p a 6 0 T K U :  1 )  K O H T P O f l b  WCXOA- 

~ o f i  U H @ O P M ~ U U I (  n npnseneene ee K c T a H n a p T H o M y  snny; 2) p a c q n e -  
ueune pa3pe3a no K a p o T a x H b l M  n u a r p a M M a M ;  3) o n p e n e n e H u e  rnna 
n n a c T a ;  4) o n p e n e n e H n e  ~ @ @ ~ K T H B H N X  TOIIUHH; 5 )  K o n u q e c T B e H H a n  

u H T e p n p e T a u u R  npo~~cnoso- reo@n3nsec~ux  A a H H b l x ;  6) K o p p e n n u n x  
K a P O T a X H b l X  A H a r p a M M ;  7) U O C T p O e H H e  C T P Y K T y P H b l X  H n f l a C T O M e T P N -  

q e c K n x  K a p T ;  8) n o n c s e T  3anacoe. 
Bam~efiurne 143  TUX 3 ~ a n 0 ~  6 y n y ~  p a c c M o T p e u b l  B nocnenymqnx 

rnasax K H u r n .  

P a c s n e ~ e ~ r ~ e  pa3pe3a H a  n n a c T b 1  06619~0 ~ ~ O N ~ B O A U T C ~  no K ~ U B ~ I M  
~ ~ ? o @ ~ ~ N Y ~ c K I I x  M e T O A O B  U C C n e n O B a H U R  C K B B X A H  ( K ~ P O T ~ X H ~ ~ M  m a -  
r p a ~ ~ a ~ ) .  B H a c r o n u e e  sperm n p e n n o x e r l o  6onburoe qscno pamas -  
H ~ I X  a n r o p n T M o B  a s T o M a T n q e c K o r o  P a c Y n e H e u u n  n u a r p a M M .  

K a K  npasuno, n e p e c e q e H H a n  6yposofi c ~ s a x n n o f i  T o n u r a  ncc.ve- 
A y e T C R  p a 3 J l n Y H b I M M  M e T O n a M U ,  U P a C V J e H e H U e  ~ p O H 3 B O n H T C R  no KOM- 
r l n e K c y  npo~b1cnoso-reo@u3u~ec~nx K P U B ~ I X .  IIpn  TOM M ~ U I M H I I O ~  

p a c s n e H e H n e  B b l n o n H n e T c n  B nea x a n a .  C ~ a s a n a  n p o n 3 ~ o n n ~ c n  pac- 
Y n e H e H n e  no o T n e n b H b l M  K a p o T a x H b l M  n u a r p a M M a M  ( c n ~ r y n n p ~ o e  pac- 
~ J I ~ H € ! H H ~ ) ,  p e 3 y J l b T a T b l  T a K O r O  p a C V f l e H e H U 5 l  I I y T e M  C O B M ~ C T H ~ ~ ~  06- 
p a 6 0 T K F I  0 6 0 6 ~ a t o ~ c f l  n n R  n o n y Y e H H n  OKOHYaTef lbHOI 'O p a C Y J l e H e H H E  

pa3pe3a cltsaxwrrbl. P a c c ~ o ~ p w ~  nonpo6~ee  06a 3 ~ n  x a n a .  
n o  ~ a p o ~ a r n ~ o f i  A u a r p a M M e  F n a c T b r  ( u  npyrne r e o n o r n r e c K u e  

0 6 % e K T b l )  B b l n e n n l o T C n  M e T O n O M  X a p a K T e p H b l X  T O q e K .  M e ~ o n  3 T O T  B 

csoeA O c H o B e  s e c b M a  np0c.r: n o c n e A o s a T e n b H o  a ~ a n n 3 n p y m ~ c n  T O Y K n  

~ p n s o f i  II B N n e n n l o T c R  TOYKH, y p 0 H n e T t i o p n H ) q n e  O n p e n e n e H H b I M  YC- 
n o s ~ r f l ~ :  ~ K K C T P ~ M ~ J I ~ H ~ I ~ ,  nepern6a n T. n. B b l n e n e ~ n b l e  xapamep- 
H b l e  TOVKW I I P l l H N M a W T C R  38 T P a H W U b I  I l J l a C T O B ,  l i e @ T e -  H ~ a 3 0 H O C l l b I S  

3anexeit u T. A. Bcn T P Y A H O C T ~  s a ~ n m ~ a e ~ c ~  H TOM,  TO B b l 6 0 p  x a p a K -  
t e p H b l X  T O q e K ,  no K 0 T O p b l ~  ~ I ~ O ~ X O ~ N M O  B b l n O n H I l T b  p a C V J l e U e t l l t e .  

C y U e C T B e H H b I M  o 6 p a 3 0 ~  3 a B H C U T  K a K  O T  M e T O n O B  ~ ~ O @ M ~ U Y ~ C K W X  PIC- 

cnenoea~ufi, T a K  n OT O C O ~ ~ H H O C T ~ I ~  r e o n o r H q e c K o r o  pa3pe3a. Hepen- 
KO C U H r Y J l R p H O e  p a c Y n e H e H n e  n p o n 3 B o A n T c R  A B y M R  cnoco6a~n.  
OAHHM C ~ O C O ~ O M  B b l l l O . l U n e T C n  n p e n B a p U T e f l b l i O e ,  p e K O r H O C U U p O B O Y -  
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H o e  P a C W l e H e H M e ,  H a  6a3e K O T O p O r O  R p y r l l M  C n O C 0 6 0 M  ~ P O W 3 B O n N T C H  

n e T a f l b H O e  Y T O q H e H U e  B b l A e J I n e M b l X  C p a H l l U .  
Han6onee npoc~ofi cnoco6 p a c q n e H e l i u n  K a p O T a i K H M X  nna-  

r p a M M  - B u n e n e H n e  y p o s e u H M x  T o s e K ,  B KOTOPMX K a p o T a m n a R  ~ p n -  
B a n  n e p e c e K a e T c n  c y p 0 ~ e H U 0 i t  n n ~ u e f i  - n p n ~ o i l ,  napannenb~ofi 
ocn m y 6 n ~ .  Yposen~ue  TOVKW o q e H b  yno6~bl pnx p a c q n e H e H n n  ~ p n -  
BblX C p e 3 K N M U  O T K J I O H e H H f l M U  ( K a B e p H o r p a ~ M b l ,  K p H B M e  M W K P 0 3 0 H -  
a O B  FI T .  n.). Y A 0 6 H b l  Y P O B e H H b l e  T 0 9 K ) I  U I l p M  p e K O r H O C U U p O B O q H O M  

P a c s n e H e H n n :  c A X  n o M o u b D  n e r K o  U n o n c e K a r b w  a H o M a n b H M e  ysacr- 
KH, K O T O p b l e  3 a T e M  O ~ P ~ ~ ~ T ~ ~ B ~ I O T C R  6onee A e T a f l b H O .  T ~ K ,  n p U  pac- 
W e U e H U U  K p U B b l X  C ~ M O ~ P O H ~ B O ~ ~ ~ H O ~ ~  R O J I f l P U 3 a U N A  ( K ~ A B ~ ~ X  nC) 
0 6 ~ ~ ~ 0  masane  n O n c e K a e T c R  a l r o M a n n R  n C  ypoeen~oil n p n ~ o f i ,  a 
3 a ~ e ~  ~ T O ~ H ~ ~ T C I I  r p a n n q b d  nnacra, c K O T O P ~ I M  C B A ~ ~ I I ~  a H o M a n u n ,  

r p a H u u a  n p o s o n u T c n  no T o s K a M  neperu6a, 6 n n x a i r u r n ~  K s b l n e n e t r -  
HbIM Y P O B e H H H M  TOYKBM. 

Ecnu M M  3 a n a e M C n  H e K O T O P b l M  K P W T ~ ~ ~ C K H M  3 H a Y e H N e M  Peru- 
c r p n p y e M o r o  n a p a M e T p a  (wanpw~ep,  K a x y q e r o c n  c o n p o T H s n e H n n  

[ i n n  @ a ~ ~ n s e c ~ o r o  n u a M e T p a  c ~ s a x u ~ ~ ~ ) ,  no KOTOPOMY ~ P O B O ~ H M  
y p o s e H n y r o  ~ N H H H J ,  TO B b l n e n f i e M b l e  T a K n M  0 6 p a 3 0 ~  y p o s e s n b l e  TOVKH 

p a C W l e H R l o T  O C b  r n y 6 n ~  H a  U H T e p B a J I b l ,  U ~ a I K A b l $ l  Pi3 H H T e p B a J O B  OT- 
IlOCEITCIl K O n H O M Y  H 3  n B Y X  KflaCC'OB - K M H T e P B a n a M  C H N 3 K U M H  no- 
K a 3 a H U R M M  ( a < a x p )  U n U  K W H T e P B a n a M  C BblCOKUMA I l O K a 3 a H N I 1 M H  
(a>aHP). ~ T N  K a Y e C T B e H l l b l e  X a P a K T e P A C T N K U  H H T e P B a J I a  KOAHPYIOT-  

CR C O O T B e T C T B e H H O  H Y f l e M  W ~ A W H X U ~ ~ ~ .  
B H e K O T O P b l X  C.1YYaIIX B 0 3 M O X H O  I l p O B e A e H H e  H e C K O n b K U X  Y p O B e H -  

HblX ~ U H H R .  T o r ~ a  n O 5 l B J R e T C R  B 0 3 M O I K H O C T b  B M n e j l U T b  H e  A B a ,  

donburee sncno K n a c c o s  p a 3 n u s a e ~ ~ x  M H T e p B a n o e .  T a K ,  ecnn npo- 
IUOnHTCn n B e  Y p O B e H H b I e  J IHHHU C O p A H H a T a M U  U a!;'.TO B M A e J I n -  

KJTCR T p U  K n a C C a  U H T e p B a n O B :  C H A 3 K U M H  (a<a&J), CO C p e n H U M l l  

(a&J <o<agJ)  n c B ~ I C O K H M I I  (a>agJ)  n o ~ a 3 a ~ n n ~ u .  n p a ~ ~ w e c ~ n  
M H o r o y p o s u e B o e  p a c s n e 1 ; e i r u e  o n ~ o i l  ~ p u s o f i  n p o s o n u T c n  nocnenosa- 
T e n b H b l M  o 6 p a u l e ~ l l e ~ l  K n o n n p o r p a h l h i e ,  ~ b ~ n e n n m q e f i  T o w n  no onno- 
\ l y  YPORli IO,  a n o f l y V a l O U l l e C R  n p n  3 T O M  K O n b l  O ~ ~ ~ ~ W H R I O T C R .  T ~ K ,  B 

r . l y q a e  n o y K p a T H o r o  p a c s n e H e n n x  ~ p u  K n a c c a  n H T e p e a n o e  6 y n y ~  xa- 
I ) a K T e P U 3 0 H a T b C n  ~ B Y X ~ I ~ T O R ~ I M  t i O n O M :  00 - c H H 3 K U M ,  10 - co C p e n -  
IHNM U 1 1  - C BblCOt iHM 3 H a 4 e t l U I I M M .  n p y r I I ~  C ~ O C O ~ O M  p a C V f l e l l e H N I I ,  

S a K X e  n p H M e H n e M b l M  K a K  n p M  p e K O r H O C U U p O B O Y H O M ,  T a K  U n p U  A e -  

S a J I b l l O M  B b l ~ e n e l l l l N  n . l a C T O B .  ROrlUeTCR a n P O K C N M a U W R  K ~ P O T ~ X H O ~ ~  

l i p ~ k 3 0 f i  C T ~ I I ~ H ' ~ ~ T O ~ ~  @ ) . H K u M ~ ~ .  ~ P O ~ ~ ~ R O ~ H T C A  KBK 661 C X e M a T H 3 a U H R  

t i p u s o f i .  n p e n f l o i t t e l l  pnn K O H K P e T H b l X  a J l T O P H T M O B ,  B b l n O f l H R I O U W X  T a -  

K Y H )  a n n p o ~ c u ~ a q ~ ~ m .  Han6onee w 3 s e c ~ ~ b 1  a n r o p u T M M  B. T e c ~ e p ~ a ~ a  
11401 u A. A. Ponwo~oea [209]. 

M e r o n u t i a  T e c T e p M a H a  6a3wpye~cn H a  U C l I O J l b 3 0 B a H H U  K P H T e p A n  

R, = WM, - WB, 
wM8 

(XVI.1) 

rae W,, - oapnauun  ~ e x 3 o ~ a n b u a r r  ( ~ 3 o n a w  - y q a c T o K ,  a n n p o K c n -  

~ H p y e ~ b l f i  0nl10fl  C T Y ~ ~ I I ~ K O ~ I )  ; Wsa - B a p N a U t l R  B R Y T P N 3 0 H a . T b H a R .  
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Bapuauun Mexny 3 o e a ~ ~  onpenenneTcs no Q o p ~ y n e  lionxaeTcR no TeX nap, n O K a  n . l X  KatKnOl'O 113 UblneneHHblX YYBCTKOU 

1 - n P N  ~ 1 0 6 0 ~  R3 B03MOXHblX er0 pas611e11uA He 6 y n e ~  l3blnOnHeHO ycno- 
w,, = -- 2 ni @I - am,J2, IlUe: VI,< VHu (Bee YqaCTtitI CTaTHCTH4CCKIl o ~ ~ H o ~ o ~ H ~ I ) .  

L - l  
i = ~  T ~ K M M  0 6 p a 3 0 ~ ,  no hlerony A. A. Pon l lo~osa  p a c q . i e ~ e ~ u e  npo- 

rae L - o6mee KonuqecTBo 3 0 ~ ;  i - Houep 30~b1 ,  paullb~ii 1 ,  2. ..., L; lI3BOYHTCR XOT 061uero K qacTHoMy2, T. e. nyTeM nocnenosaTenbeoro 

f l i q M C f l 0  OTCqeTOB B i-u 30He, BblnOJHeHHbIX C n0CTORHHblM A.In J C A ~ H I ~ H  ~ 3 y q a e ~ o r o  O T P ~ ~ K ~  K ~ ~ O T ~ X H O ~ ~  & U ~ ~ P ~ M M H .  MOXHO NC- 
~ceR ~ a p o r a m ~ o A  ~ p u ~ o i i  m a r o ~ ;  ai - cpenfiee s ~ a s e ~ u e  p e r a c ~ p u -  110nb30sa~b I! n p o ~ u ~ o n o f l o x ~ b l h  MeTOn re~~epanusauwu KapoTaxHHx 

p y e ~ o r o  n a p a ~ e ~ p a  B i-U ~ o ~ e ;  a,,, - ~auGonbmee  3 ~ a q e ~ u e  peru- U N a r p a M M  - MeTOn llOcnwOBaTenbl!oro yKpynneweR. 
cTpupyeMoro napaMeTpa. Me~of i  n o c n e n o e a ~ e n b ~ o r o  y ~ p y n ~ e ~ i a ~  npennonarae~ ,  s ~ o  ~ ~ a s a -  

B l l y ~ p n s o ~ a n b ~ a ~  u a p u a u a ~  s b ~ r n c n n e ~ c n  no @ o p ~ y n e  .le nponene~o  ~ a ~ c t r k t a n b ~ o e  sacno rpaHNu- t i axcno~y o r c q e ~ y  ~a 

L "i  - K P R B O ~ ~  COOTBeTCTBYeT 0~fieJIbHblfi II.llBCT. ~ O T O M  Bblr[OflHReTCR npoue- 
I w,=- 2 2 (a;i - a;)'. 

nypa nocnenosa~enbsoro  u c ~ n r o s e ~ u n  n ~ ~ r n ~ s r ;  r p a ~ u u  aa   cue^ 06%- 
N p L  ,=I  eARHel1HR B OAAll n B y X  C O C e X H U X  nJIaCTOB, M H H N M a J l L H O  OTflM4BK)UUX- 

rae N - o61uee K O f l N ~ e C T B O  OTCseTOB; L - o6mee KOJNqeCTBO 30H; 
cn npyr  or npyra ~ e n ~ r s e ~ o i i  n p o ~ b 1 c n o ~ o - r e o @ ~ 3 u ~ e c ~ o r o  unH npo- 
ivlbICrlOBO-reonoru4eCKoro napaMerpa. T a ~ o e  o 6 a e n e ~ e ~ ~ e  ynanneT 

. . aij - 3HaqeHMe OTC4eTa C IIOpflnKOBblM HOMePOhT j B 30He C I IOP%nKO-  
BLrM HOMepOM i ( n p u  3anaHHOM 3llaqeHNn i H O M e p  j npo6erae.r 311aqe- CTyneH4aTylo K P H B Y H )  OT H C X O ~ H O U  K ~ A B O ~ ~ .  B l < a q e C ~ ~ e  Mepbl PBCCTOR- 

I I I IR  M W A y  HFRUblMU IIPNHHMaeTCR KBaAPaTUqHaH MeTpUKa:  
H U R  1, 2, ..., n i ) ;  OCTaJlbHble 0603Ha'lt'HB~ Te )1<6, 4TO A B @0pMyfle 

(XV1.2) 
A n r o p a ~ ~  A. A. P O ~ A O H O B ~  OCHORblBaeTCn Ha TeOpUU OAHOPOAHO- 

CTH CTaTHCTHqeCKUX C O B O K Y ~ I I O C T ~ A .  n e e  COBOKynHOCTH xapaKTepU- 
CTNK cwiTamTcR npuHannexaunMu OnHoMy reonorklreceouy Teny, 
ecnli rano~esa  o TOM,  TO 06e rpynnbl xapaKrepncT6K n p ~ l ~ a n n e w a ~  

rile R ( a ,  S )  - Mepa paCCTO%HUR MeXAy KPNBblMN; N - o6uee KOnH- 
c ~ e ~ ~ ~ ~  ToqeK oTcqeTa 3 ~ a q e ~ u G  napaMeTpa Ha ~ p a ~ o i i ;  a;, Si - COOT- 

O ~ H O $ ~  PI  TO^ Xe C T ~ T U C T N ~ ~ C K O ~  COBOKYnHOCTH, He OTBePraeTCR.  ru- 
n o ~ e 3 a  ne npnHnMaeTcu, ecna H ~ K O T O P ~ ~ ~ ~  K P U T ~ P N ~  Vk npeBblUlaeT 

BeTCTBeHHO @ ~ K T U ~ ~ C K O ~  H aIIllPOKCNM1iPOBaHHOe ( ~ ~ y n e ~ q a ~ o f i  K p U -  
soii) a ~ a s e ~ u e  napaMeTpa B i-il Towe. 

onpenenellsym s e n ~ r s u ~ y .  K p u ~ e p ~ f i  V ,  paccsuTblRaeTcn no @ o p ~ y n e  ~ Y C T ~  BBa COCeBtlRX IIdlaCTa HMeloT MOUHOCTb B nl N n2 OTC'leTOB 
11 cpentiae a ~ a q e t l n n  a, N E 2  CooTseTcTneHlto. 0 6 a e n u ~ e ~ n e  H X  B onllll 

nnacT nprleone~ K nnacTy c y ~ ~ a p ~ o i i  M O U L H O C T L ~  B (n l+n2)  o ~ c q e -  

TO8 I( CPeAl lHM 3HaqeHNeM 

me N - o6uee KonesecTBo ToseK Ha nonnexiaueM pacq.leHeHum 
ysacTKe ~ a p o ~ a ~ ~ o i i  K ~ U B O R ;  j - IIoMep T O ~ K H  ( j =  1.  2 , .  . ., N ) ;  n p e w ~ e e  o~nnoneane  OT NCXOAI<OI? l i p t i ~ ~ f i  ~a y q a c ~ ~ e  0 6 a e n ~ ~ e ~ -  
a j  - s e a v e ~ u e  napaMeTpa B TosKe c HoMepoM j; k n k +  1 - cooTseT- 11oro n n a c ~ a  sbrpaxanocb C Y M M O ~ ~  

CTretlHo HoMepa TOYeK, pacnonox<eHfiblx no paseble C T O ~ O H ~ I  OT rpa-  
H I I ~ ~ I ,  pajnennmlueii KapoTaxHym ~ p e n y ~ o  H a  yqacTltu, o ~ s e q a m w e e  

pa311b1~ nnacTaM u.nu C O B O K ~ I I I I O C T I I M  nnacToB. Ecnu y~a3a1111afl rpa- 
Hlrua @ ~ K T U ~ ~ C K U  npoBeneHa BHYTPH ont~oro n.iacTa, TO Vk uMeeT 
pacnreaenel~ue ~"nspcofia c o n ~ o i i  c r ene~~b lo  c so6o~b i .   HOBO^ oTKnoHeHue nocTuraeT s e n n q ~ ~ ~ ~ b r  

A n r o p t i ~ ~  2. A. Poauo~losa npennonaraer nocnenonaTenblloe B ~ I -  

neneHne rpassu.  At1ana3upy10~c~ Bce B O ~ M O X H ~ I ~  pa36ue11un nccne- 
nyeMoro yuacTKa n a p o ~ a x l i o k  K ~ H B O U  H a  nBe qacTu A HaxonuTcff rpa- 
~ s u a ,  nnR ito~opoii  s tvase~ne V r  MaKcnManbHo. Ecnu   TO 3~aqe l t ue  V k  
ynOBJlCTROpIICT yCJlOBMl0 Vl,m"'> V,,, TO rPallAUa @ U K C H P Y ~ T C I I .  C ~ M O  P ~ ~ H O C T ~  MeXAy HOBblM U CTaPblM O T K r l O l l e l l H R M H  

3llaqeHUe V,,, 3aBMCuT 0T Bbl6pat1110r0 Y P O B H R  3HaVNMOCTU. Ann YPOB- 
H R  3Ha4RMOCTN 0.9, YqRTblBaR 3aKOH PaCflpeneneHHR BepORTHOCTN V p ,  
npllHAMalOT V,[,=3,84. @ I I K C N P Y R  TPaHRUY,  Mbl TeM CaMblM PaCqfleHR- C C T b  IlpHpaILleHHe OTK~OHeHllII. 

e~ Y ~ ~ C T ~ H  ~ a p o ~ a r n n o i l  K P ~ I B O ~ ~  I I ~  nne s a c ~ n ,  ~ a m n a ~  as noropbrx 06%enu~e111lm n o n n e x a ~  nna cocen~rl~x n n a c ~ a ,  x a p a ~ ~ e p u 3 y m -  

M O X ~ T  6 6 1 ~ b  u c c n e n o ~ a l ~ a  a ~ a n o r a s ~ b ~ ~  o 6 p a 3 0 ~ .   TOT npouecc npo- UHXCR M N H N M ~ ~ ~ H ~ I M  n p n p a u e ~ u e ~  o r l t n o ~ ~ e ~ u n .  npouenypa 06%- 



R (a, S) > a2N, 

. . .  
1I!n a l l l l P O K C H k I ~ U I I W  I i a p o ~ a ; t ( l l o i  K P U H O ~ ~ .  ' 

AIIIIDOKCN\IIII)VII  n n 1 ) n w c . l o 1 3 u - r r u ~ l r ~ ~ q ~ c ~ ~ k ~  ~ p l l l l b l c .  Mbl  RI~1;lL'- . , 
n n e M  ~ ' a  ocw m y 6 n ~  ' x a p a ~ ~ e p ~ b l e  ;O'IKH - T O ~ K H '  p a 3 p b l e a  c T y n e H -  

sa~of i  K P N B O ~ ~ ,  K O T O p b l e  M O r y T  6 b 1 ~ b  C ~ 0 f i  HJlU U H O ~ ?  C T e n e H b D  n p U -  

6 n n ~ ( e ~ n ~  C o o T H e c e H u  r p a H n u a M  n n a c T o B .  M ~ o r n a  (npn nwepnpera -  
UHH K ~ W B ~ I X  KC, nC)  TOYKII  paspbrsa H a  c ~ y n e n s a ~ o f i  ~pnsof i  pac- 
C M a T p w e a l o T c n  K a K  n p e n e a p n T e n b H b r e ,  a o K o n q a T e n b H o  r p a H w u b l  B ~ I -  

n e n n r o ~ c ~ ~  nocne n e T a n b H o r o  a ~ a n t i 3 a  H X  o ~ p e c ~ ~ o c ~ e f i  no n p y r n M  xa- 
P a K T e P H b l M  TOYKBM. 

M M ~ ~ T c I I  O n b I T  a ~ ~ p O K C n M a U W W  K a p O T a X H b I X  n U a r p a M M  J T o M ~ H o ~ ~  

K P W B O ~ ~ .  TOYKN N 3 n O M a  J ~ O M ~ H O ~  T a K X e  M O X H O  p a C C M a T P N B a T b  B 
K a s e c T s e  x a p a K T e p H b l x .  TO'IK~I p a 3 p b l s a  c ~ y n e ~ ~ a ~ o f i  M T O Y K U  H ~ I T O M ~  

J ~ o M ~ H o ~ ~  H a 3 b l B a l o T  y 3 J O B b l M H  TO' IKBMII .  
~ O M U M O  Y p O B e H H b I X  H y 3 1 1 0 B b l X  T O Y e K ,  B K a q e C T B e  X a p a K T e p H b l X  B 

. a n r o p t i T M a x  M a u l n H H o r o  P a c q n e H e t l n n  A C M O J I ~ ~ ~ I O T C R  npyrne TOYKH: 
3 K C T p e M a n b t l b l e ,  nepern6a, C B A 3 a H H b I e .  C B I I 3 a H l i b l e  C. M0,QeflbIO. 3 K C T p e -  

M a n b H b l e  TOYKW, B K O T O P b I X  ~ ~ o M ~ ~ c ~ o B o - ~ ~ o @ N ~ ~ ~ w K ~ R  K P H B B R  I l b l e -  

e T  M a K C H M y M  HJIU M N H N M Y M ,  n P N M e H I l l o T C R  n p N  p a C ~ J e H e l l N b l  K P l l B b l S  

KC r p a n U e H T - 3 0 H n a .  ~ O C K O . ~ ~ K Y  K P H B b l e  KC 06b1q110 O C J O X i H e H b l  Me.'l- 
KWMH OCUHJlJlRQURMN, B b I n e n R K ) T C R  H e  B C e  3 K C T p e M Y M b l .  a T O J l b K O  16 

H 3  HHX. K O T O P b I e  Y n O B J e T B O P R D T  I l e K O T O P b I M  ~ O n O J l H ~ T e n b H b l M  yC.10- 
B W R M .  T a K  ~ a 3 b 1 s a e ~ b l e  TOYKM C Y U I ~ C T B ~ H I I O ~ O  3 ~ c ~ p e ~ y ~ a  [I401 
M~rorna B K a Y e C T B e  B b l n e n I I e ~ o f i  3 K c ~ p e ~ a f l b H o f i  TOqKW ~ b I 6 W p a e ~ c I I  

~ K C T P ~ M Y M ,  p a c n o n o x e ~ ~ ~ f i  B ~ J I U ~ U  y3no~oii TOYKU. T O ~ K I I  nepere6a, 
B K O T O P b l X  B T O P a R  ~ P 0 1 1 3 B O ~ H a R  p a B H a  t lyd lK) ,  nPWMeHRK)TC(I  n J l I I  O T -  

6 ~ ~ ~ 1 1  r p a H A u  no K p W B 0 f i  nC W P R A Y  n p y r M X  K a p O T a X H b I X  K P U B b l X  C 

C I I M M e T P t l I I H b l M W  a H O M a n W R M U  MPOTHB I I n a C T a .  C B U ~ ~ I I H ~ ! M U  l l a 3 b l B a -  

D T C I I  TOYKII,  B b I n e n l l e M b I e  C n 0 M O I U b I O  n p y r U X  X a p a K T e p H b l X  TOLLeK. 
T ~ K ,  r p a ~ n u b ~  n n a c T a  no KPMBOR KC n o ~ e ~ u u a n - 3 0 ~ n a  B H n e n x w T c r l  

cnenymlum o 6 p a 3 0 ~ :  I l a x o n f i r  TOYKII  neperw6a, or KOTOPWX O T c T y n a -  
K)T B C T O P O H ~  B M e I u a l o u I t i x  nopon H a  p a c c T o n H w e ,  patwoe n o n o s l l H e  
E J l H H b I  3 O l l n a .  

H ~ K O H ~ U ,  B K a l l e C T B e  X ~ ~ ~ K T ~ ~ H M X  WCnOJlb3yKlTCII T O q K U ,  B b l Z e -  

J R e M b l e  C M O M O U I b l o  l i e K 0 ~ 0 ~ 0 f i  M O n e J W  ( ~ T O Y K W ,  C B n 3 a H H b I e  C MO- 

nenbmo).  Bb l6npae~cn  H e K o T o p a u  M o n e n b  ~pwsofi,  I l a n p w M e p  c T y n e H b .  

3 a ~ e ~  3 a n a e T C n  M e T p t i K a  B n p O C T p a H C T B e  @ ~ ~ ~ M ~ H T O B  KPHBOB. .NO- 
n e n b  a n p o r o ~ n e ~ c n %  q e p e 3  K a p o T a x k l y r o  K ~ A B Y K ) ,  n o c n e n o s a T e . l b a o  

C O n O C T a B f l R e T C R  C y q a C T K a M 1 I  K P N B O ~ ,  no p a 3 M e p a M  C O O T B e T C T B y l o U H -  
M N  n J l H H e  M O n e f l H ,  11 B b l q l l C J I I e T C U  <<paCCTOIIHWe>> ~ e X n y  A a l l H b I M  @par-  
M e H T O M  K P N B O ~ ~  H M O n e r l b K ) .  Ha116onee sac10 B K a Y e C T B e  M e p b l  p a C -  
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nnn,  TO T e o p e T t i q e c K n  6onee crporo O ~ O C H O B ~ H O ,  yron M e x n y  B e K T o -  

p a w  f n g 

(XVI. I 0) 
M ~ a t i ,  npn c n H r y n r r p H o M  p a c s n e ~ e ~ ~ u n  no ~ a p o ~ a x t ~ o f i  x p n ~ o f i  BH- 

n e n n m T c n  x a p a K T e p H b l e  T O ~ K H ,  K o T o p b l e  p a 3 6 ~ s a t o ~  ocb r f l y 6 u ~  H a  

P n A  U H T e p B a n D B .  ~ T H  H H T e p B a f l b l  B 3 a B H C H M O C T U  O T  3 ~ a q e H H k  P W R -  
C T p W p y e M O r O  I l a p a M e T p a  M O r Y T  6 b I T b  O T H e C e H b l  K p a 3 J l W q H b I M  K f l a C C a M  
( ~ ~ T e p B a n b I  C n O K a 3 a H U n M H  H H 3 K N M N ,  BblCOKHMH, C p e n H H M U  H T.  11.). 
YTO no3~onner  c o o T H e c T u  n m e p B a n a M  H e K o T o p u e  K o n b l  ( n o s  - ~ n 3 -  
K I I ~  M O K ~ ~ ~ H A R ,  u10  - B M c o K n e  nnn B cnyqae T p e x  K n a c c o s :  xOO> - 
I I I I ~ K H ~ ,  < < l o x  - cpennne, a1 10 - B b l c o K w e  u T. n . ) .  3 ~ a  u ~ @ o p ~ a u u n  
I I C l l O f l b 3 y e T C R  A J R  C O C T a B f l e H H R  H a  O C H O B e  ' I a C T H b I X  p a ~ Y J l e H e H u f i  

C B O n H O r O .  

C e o n ~ o e  p a c q n e n e H n e  C T ~ O M T C R  no q a c T l m M  cnenymwnu o 6 p a ~ o ~ .  
Bce T O ~ K H  H a  OCH M ~ ~ U H ,  B b l n e n e H H b l e  npw c n H r y n R p H u x  p a c q n e H e -  
HRIIX, n e p e H o c R T c x  H a  c B o n H o e  p a c s a e H e H n e .  n p u   TOM Y n c n o  s b l n e -  

i l e H H H x  n H T e p B a n o B  peslto ~ 0 3 p a c ~ a e r .  Ann K a x n o r o  T a K o r o  n H T e p -  

- ~~ ~~r - 
113BOJHTCR Y K P Y n l l e H R e  ~ ~ 0 6 0 n n o r o  p a ~ q J l e ~ e H l l I I .   TO Y K p y n H e H H e  

O C y U e C T B ~ R e T C R ,  B O - n e p B b l X ,  I l y T e M  H C K f l l o q e H K R  ( M ~ u c o ~ ~ H H ~ H u ~ ~  K 

C O C e n H N M  ~ J I ~ c T ~ M )  MaJlOMOUHblX M H T e P B a f l O B ,  8 0 - B T O P b l X ,  H a  O C H O B e  
C o n o c T a B n e H u n  K o M n n e K c H b l x  K O ~ O B .  nnacru. K O A ~ I  K O T O ~ ~ I X  pac- 
CMaTPWBBK)TCII  K a K  O n H O T U l l H b l e ,  ~ ~ ' ~ ~ ~ W H I I W T C A .  

P ~ C C M O T ~ R M  n p t i M e p .  n y c ~ b  n e p B o e  cwnrynnpnoe p a c s n e ~ e l ~ n e  

( p a c s n e ~ e ~ u e  ~ p n ~ o f i  KC) n p H s o n H T  K B b l n e n e r l n i o  H a  OCH r n y 6 w ~  
T O Y e K  21 N 2 2  U T p e X  W H T e P B a A O B :  (20, 21). (21. ZZ),  ( 2 2 ,  Zk).  M~'rep-  
B a n  ( 2 1 ,  2 2 )  C O O T B e T C T B Y e T  I I O B b l U e H H b l M  n O K a 3 a H H R M ,  U e M y  C O O T I l e -  

C e H  K O n  ~ 1 , ;  H H T e p B a J l a M  (Zo, Z I )  H ( 2 2 ,  Z k ) ,  X a p a K T e p N 3 y I O ~ W ~ c r l  
I IU3KHMN n O K a 3 a H U f l M I I ,  C O n O C T a B J l e H  K O n  <<O>>. ~ Y C T ~  B T O P O e  CMHTY- 

. i r l p ~ o e  p a c s n e H e H l r e  T a m e  n p n ~ o n w ~  K B b 1 n e n e H u l o  asyx T O Y e K  H a  

OCII r . 1 ~ 6 ~ ~  - 2 1 ,  cosnanamuefi c ~ o s ~ o f i  21 nepooro C w n r y n H p l i o r o  

p a c q . l e H e H u n ,  H Z 3 .  ~axonnuef icn  M e x n y  2 2  n Z k .  M H T e p B a n y  (Z,, Z 3 )  
C r l O T B e T C T B y e T  K O n  no,, O C T a f l b H b l M  - <<1>>. Ha C B O n H O e  p a c q n e H e l l n e  
n e p c l 1 o c R T c r l  B e e  e b l n e n e t l l l b l e  TOYKH - ZI ,  Z2, Z3. M ~ ~ e p ~ a n y  (Zo. Z I )  
I3 n e P B O M  q a C T H O M  ~ a C Y J I e l l e H W A  C O O T B e T C T B Y e T  K O n  uO>>, 80 BTO- 

P O M  X I . ,  T a K  '170 B c B o n H o M  p a c q n e H e n n H  OH n o n y q a e T  K O ~  ~ 0 1 ~ .  Ana-  
. ' I O ~ I I Y H O  c ~ ~ ~ ~ e p ~ a n a ~  (21, Z 2 ) ,  ( 2 2 .  2 3 )  n Z3, Zk) n p n n n c m a m T c n  
liLI,Tbl <<lo>) ,  ~ 0 0 ~ .  <<01,. T ~ K W M  0 6 p a 3 0 ~ ,  C B O n H O M y  p a C Y n e H e H H l o  COOT- 



K o ~ n n e ~ c l l b l f i  KOn,  ( P O P M N P Y ~ M ~ I ~ ~  no HeCKOnhKUM K a P O T a X H b l M  

KpHBbIM, RBnReTCR c~oe06pa3~0f i  X ~ ~ ~ K T ~ ~ A C T H K O ~ ~  U J l a C T a .  BO MHO- 
TUX C n y q a u X  ero 6 b 1 s a e ~  AOCTaTO'lHO, r ~ o 6 b 1  O f l p e A e n E i T b  JlltTOJlOrHlo 

n J l a C T a .  Torna CTCOKa KOMnneKCHblX KOnOB M O X e T  6 b l ~ b  3 a M e H e I l a  ~ ~ . . 
crpo~of i  n u ~ o n o r ~ e c ~ u x  K o n o s .  T ~ K ,  e c n t l  K p u B a R  I - n n a r p a ~ ~ a  
KC, a K p u e a n  2 - n w a r p a ~ ~ a  n C  B n e c s a ~ o - ~ U H U C T O M  pa3pe3e, TO 
K o n y  (dl>> COOTBeTCTByDT a p r U n n H T b l  ( A ) ,  KOAy ( ( l o >  - n p 0 n y K T M B -  

U b l h  n e C q a H u K  (nn) ,  K O n y  (COO>> - B O ~ O H O C H ~ ~ I ?  n e c q a H n K  (Bn). no- 
3 T O M y  CTPOKY KOMnJieKCHblX KOnOB M O X H O  3 a M e H H T b  CTPOKOR J lHTOnO- 
r w q e c K u x  KOnOB: A, n l I ,  Bn ,  A. 

Ha n p a K T U K e  P I C n o n h 3 y l o T C R  KOMnJ leKCHble  KOAbl n O C T a T O ' I H 0  6onb- 
lu06 AJlHHbI (8-16 nBOMqHblX P ~ ~ P R ~ O B ) ,  H K ~ X A O *  J H T O J I O ~ I I ~ ~ C K O ~ ~  
pa3HOBUnl lOCTH COOTBeTCTBYlOT HeCKOnbKO (no 20-30) p a 3 A t I q H b l X  

KOMnJIeKCHMX KOAOB. ~ O ~ T O M Y  nOCJ le  3 a M e H b I  KOMnJIeKCHbIX KOnOB nu-  
T O n O r U q e C K H M n  p u n o M  O K a 3 b l B a D T C R  B b I n e J e H H b l e  n n a C T b l  OAUliaKO- 

B 0 f i  nHTOnOrHW.  MX e C T e C T B e l I H 0  0 6 ' b e n ~ H L I ~ b .  T ~ K N M  o 6 p a 3 o ~ ,  y K p y n -  

H e m e  c B o n u o r o  p a c q n e H e u u u  y n o 6 ~ o  nposonun n a p a n n e n h H o  c nu- 
T o n o r u q e c K u M  p a c q n e H e H n e M .  

~ @ @ ~ K T U B H ~ R  T O J I I U H I I ~  n n a c T o n e p e c e q e u n u  O n p e n e n u e T c u  senuqn- 
H O ~  N H T e p S a J I a ,  COOTBeTCTBYloUerO I I p O n y K T n B H O M y  n J a C T y  ( C  y q e T O M  
H a K J O H a  CKBaiKIIHbl ,  e C J U  3 T 0  C Y U ~ C T B ~ H H O ) .  

n0cne T o r 0  K a K  B h l ~ e J l e H h l  r P a H U U b l  I I n a C T a  H XOTR 6~ OpUeHTU-  

P O B O ~ H O  onpenenena ero n u T o n o r m ,  n p o l i 3 B o n H T C A  K o n u s e C T B e H H a R  
H H T e p n p e T a u u R  n p o ~ b 1 c n o ~ o - r e o @ ~ 3 w ~ e c ~ u x  n a H H b l x .   OH^ I i a s n n a e T c u  

C O T C q e T a  X a p a K T e p l l b I X  3 H a s e H ~ h  - 3 n a q e H n 8 ,  KOTOPbIe  B nanb~ef i -  
UleM IICnO.lb3yH)TCR B K a T e C T B e  K O . I T U ' ~ ~ C T B ~ H H O ~  X a p a K T e P l l C T M K U  

n n a c T a .  

.., . .. 
p e n e n e ~ ~ o i i :  T o v i e  ocli m y 6 n ~ ;  2 )  3 ~ c ~ p e ~ a n b ~ b l e  H a U 6 0 n b U I e e  

 CAN OTKJlOHeHHe ~ 0 J l 0 i h 1 1 ~ e J l b ~ 0 e )  I m U  H a U M e H b l u e e  ( e c ~ u  OTKJlOIie- 
H I I ~  o ~ p n q a ~ e n b ~ o e )  3~ase1111e. H a 6 j l l O n a e ~ o e  n p o T H B  n n a c T a ;  3) cpen- 
t r e e  - nsnnloueecn c p e n H n M  a p u @ ~ e ~ u q e c ~ n ~ ,  o n p e n e n n e M o e  H a  B c e M  
u H T e p s a n e  n n a c T a  unu xte H a  H e K o T o p o M  ero y s a c T K e ;  4) nnouanb 
a l l o M a n n n ,  x a p a ~ ~ e p u 3 y l o r n e R  n n a c T .  

A J I ~ o ~ H T M ~ I  O T C s e T a  X a p a K T e p H h l X  3 l l a q e H U f i  H e C J O X H b l  [140]. 

c . l e i l y r o u e M .  
~ Y C T ~  0 6 ~ 2 ~ ~  ( B  n a H H O M  C J I y q a e  ~ J ~ c T - K o J ~ J ~ ~ K T O ~ )  X a p a K T e p H -  

? y e T C n  n n p H 3 H a K a M M :  XI ,  X*, . . ., Xn.  
C O B O K Y ~ H O C T ~  3TUX n p H 3 H a K O B  M O X H O  P a C C M a T P U B a T b  K a K  BeK-  

TOP X B n - M e P H O M  U p O C T p a t l C T B e  ( < ( ~ ~ u ~ H ~ K o B o ~  I ~ ~ O C T ~ ~ H C T B O ) ) .  

Ecnu 4. t l a C  UMeeTCR pun O ~ ~ ~ K T O B ,  T U n  KOTOPMX yme 113BeCTetl.  TO 
Mbl M O X e M  n P O a H a n W 3 N ~ B a T b .  K a K  TOqKB,  CO0TBeTCTByH)Ull le  3TWM 

o ~ % ~ K T ~ M ,  p a C n o n a r a l o T c R  B np I I3HaKOBOM n p O C T p a l l c T B e .  Han6onee 
~ J I ~ ~ o I I ~ H R T H ~ I M  nBn5ieTCR c n y q a A ,  K O r n a  TOqKH, COOTBeTCTBYloUMe 
n n a c T a M  pa3~b1x T I ~ ~ O B ,  pacnonaramcn B p a 3 ~ b 1 x  q a c T n r  ~ P M ~ H ~ K O -  
UOrO I I p O C T p a H C T B a .  B 3TOM C J y q a e  n O C T a T O q l l 0  I lOCTPOtiTb I lOBePXHO- 

CTU HAM, T O q H e e ,  r N n e p n O B e p X H O C T U  ( ~ P O C T P ~ ~ ~ C T B ~  P a 3 M e P H O C T b D  

B b I l u e  T p e X ,  KOTOPble  B b I A e J R J l H  6b1 o 6 n a c ~ n  n p H 3 H a K O B O r O  U p o C T p a H -  

CTBB, COOTBeTCTBYIOIUUe P a 3 H b I M  T H n a M  O ~ ' ~ ~ K T O B ,  t l a l l p U M e P ,  n p O n y K -  

TNBllblM U H e n P O n y K T H B H b I M  ~ J I ~ C T ~ M ) .  Pa3J lH '~Hble  n P O T P a M M b I  p a C -  
n 0 3 H a B a H H U ,  a UX, K a K  yXe rOBOpHJlOCb,  n p e n f l O X e H 0  MIIOXeCTBO. OT- 
. i l r s a t o T c n  r n a s ~ b ~ ~  0 6 p a 3 0 ~  npouenypofi n o c ~ p o e 1 1 1 1 n   TAX rwnepno- 
8 e p x H o C ~ e f i .  B C J l y q a e  K O r n a  HMeeTCR Tof ibKO A B e  a J I b T e p H a T H B b 1  
( i t o n n e ~ ~ o p  - H e K o n n e K T o p ,  n n a c ~ b ~  n p o n y ~ ~ u s ~ b l i i  - H e n p o n y K T n B -  
I I ~ I I " I  I I  T. n . ) ,  n o c T a T o s H o  n p o e e c T H  onsy pa3nennlouym runepnosepx- 
I I O C T ~  n n a x e  npoc~ej imyn n3 r u n e p n o ~ e p x ~ o c ~ e t i  - runepnnoc- 
KOCTb. 

Han6onee HaI'nflnHO B b r n e n e H N e  o6nac~eA B n p H 3 H a K O B O M  n p o c T -  

p a l l c T B e ,  ecnu u M e e T c n  T o n b K o  nea n p u 3 t r a ~ a ;   TOT cnoc06 U ~ O M ~ I C . ' I O -  
l i b r e  ~ ~ O @ U ~ U K U  l u U P O K 0  HC~OJlb30Ba.fIU 3 a n O J I r 0  n0 I I P R M e H e H N R  M a -  

IUMHHbIX BJIrOPNTMOB p a C n 0 3 H a B a H U U  06pa30~.  Ecnn nnn 0 6 ' b e K ~ o s  
'TI*na A B I lPN3HaKOBOM I lPOCTPaHCTBe  B b l A e J I e H a  0 6 n a C ~ b  , a n J R  
O ~ % ~ K T O B  T u n a  B - o6nacrb VB, TO n a n b ~ e f i l u a u  ~ n a c c ~ r @ u ~ a u n n  * 
n p e n e o l b H 0  UpOCTa :  0 6 b e K ~  OTHOCUTCU K T U n Y  A, eCJIA x,EV*, U K * 
.suny B, ecnu x i ~ V B .  

O n ~ a ~ o  T a K a u  y e e p e H H a u  ~ n a c c u @ u ~ a u n n  H e  scerna B O ~ M O X H B .  
q a U l e  06nac~w,  COOTBeTCTByDIUUe  pa3J lUYHblM T H n a M  O ~ % ~ K T O B ,  U a J l e -  

r a m  npyr H a  npyra, H B   TOM cnyqae H W K ~ K O ~ ~  a n r o p u T M  H e  o6ecne- 
>IHT 6 e 3 0 ~ 1 u 6 0 ~ ~ 0 6  K ~ ~ C C N $ ~ A K ~ U W W .  H a u 6 o n b l u e e .  qTO M O X H O  C n e n a T b  

13 3 ~ 0 h  CHTyaUHU,  - C O K p a T H T b  E O  MUHHMYMa qUCJlO O U I U ~ O K .  n p u  
3TOM C J l e n V e T  J"leCTh, VTO HMeloTCU n B a  D o n a  O U I U ~ O K :  0 ~ 1 1 1 6 ~ ~  n e D B O r O  . . 
pona - 0 n 1 u 6 ~ u  T u n a  m p o n y c K  uenur, u a n p u M e p ,  K o r n a  n p o n y n T n B -  

l lb l f i  n A a C T  X a p a K T e p U 3 y e T C R  K a K  ~ e n p ~ n y ~ ~ k i ~ ~ b l f i ,  H O U I U ~ K U  BTOpOrO 

Ecnu B b l n e n e H  I lAaCT n OTCYHTaHbl  C & N a l ' p a h l h l  pa3J lHYHblX MeTO- p O n a  - O U I U ~ K M  T M n a  < ( J O X H a R  T p e B O r a U ,  K O r n a  ~ ~ ~ I ~ P o ~ Y K T N B H ~ ~ ~  

~ O B  x a p a ~ ~ e p ~ ~ e  s ~ a q e ~ n n ,  a ~ a ~ m e  n a p a ~ e ~ p b r  ycnoeuri ~ 3 ~ e p e ~ u n  n n a c T  n p H H u M a e T c n  3a I I P O I I ~ K T M B H ~ I A .  ~ O T ~ ~ I I ,  K K O T O P ~ I M  n p u B o n n T  

( n ~ a ~ e ~ p  C K B ~ X W I I ~ ~ ,  ynenb~oe c o n p o ~ u ~ n e t l n e  6yposoro ~ ~ C T B O P ~  u r 1 1 1 1 c 1 6 o q ~ a ~  ~ J l a ~ ~ ~ @ H ~ a l l l i U ,  H a 3 b l B a D T C R  W H O A  O U I U ~ K U .  n y ~ ~ b  PI 
T. n.), TO BO3MOXHO H C u O ~ b 3 0 B a H H e  p a 3 H b T X  K ~ ~ C C U @ W K ~ ~ N O H H M X  11 P2 - COOTBeTCTReHHO BepOIITIIOCTI< O U U ~ O K  n e p B O r O  u B T O p O r o  po- 
I l p O r p a M M .  O W H h  T a C T O  n p O r p a M M b 1  nono6~oro T u n a  U a 3 b I B a H ) T  np0- .?a ,  a CI H C, - l l eHh1  3T l lX  O I U U ~ O K .  O f l ~ P i ~ a J I b H b l h  ~ J ~ ~ O P U T M  011pe- 
~ P ~ M M ~ M M  p a c n o 3 ~ a ~ a ~ u ~  06pa3os. B ~ a c ~ o n q e e  s p e ~ u  n p e n n o x e ~ o  I ~ . T ~ H U R  T u n a  o 6 ' b e ~ ~ a  06ecnesnsae~ M U H U M ~ M  v a T e M a T u q e c K o r o  OXH- 

11 onpo6oaa~o  npu p e l u e ~ u u  3 a ~ a q  s b m e n e t l n n  n n a c ~ o e - ~ o ~ n e ~ ~ o p o ~  l a i l u u  norepb: 
H OUel lKU X a p a K T e p a  MX HaCblIUeHHU 6 0 ~ h U I 0 e  qHCJlO p a 3 J I U q H h I X  KJIaC- Clpl + C,P, = min. (xvI.11) 



. . 
P a c c ~ o ~ p e ~ ~ a n  sblure c x e M a  a n r o p u T M a  ~ n a c c n @ w ~ a u n n  w M e e T  

y H H ~ e ~ ~ a n b H b 1 f i  X a p a K T e p .   OH^ M O X e T  6 b l ~ b  H C n O J l b 3 0 B a H a  n J I R  pe- 
lueiiwn p a 3 n n s ~ ~ x  3anau n p n  pacmn@pos~e crpoenwn ~ ~ M H H X  H e a p ,  

B TOM V I I C . I ~  n p n  n o n c s e T e  3anacos: onpenenewne n n T o n o r u u  nnacra, 
B b l n e n e H n e  K o n n e K T o p o s ,  o u e H K a  x a p a K T e p a  ~ a c b l q e ~ n n  K o n n e K .  

TOPOB.  
n p H  liCnOJlb3OBallHH I I p O r p a M M  p a C n O 3 H a B a H H R  06pa30~  r e T K O  061- 

nennmcn nsa s ~ a n a .  nepsufi w a n  3 a ~ n m q a e ~ c n  B B H n e n e H w n  B 

n p H 3 H a K O B O M  I l F O C T p a H C T B e  o6nac~efi, COOTBeTCTByloUHX p a 3 n U s H b l M  
T u n a M  O ~ ~ ~ K T O B .  Ann 3TOTO H ~ O ~ X O ~ U M O  pacnonaram wanoa~ofi  HH- 

@ o p ~ a u H e f i  - ~ a 6 0 p a M H  3l ta ' IeHrt f i  n p P l 3 H a K O B  n n R  r p y n n M  0 6 ' b e K T o B ,  

T u n  K O T O P ~ I X  y x e  H ~ B ~ C T ~ H ,  H a n p n M e p ,  ~ ~ O M M C ~ O B O - ~ ~ O @ H ~ H ~ ~ C K H M H  
X a p a K T e p H C T U K a M U  IlJlaCTOB, no KOTOPblM HMeIOTCR P e 3 Y J l b T a T b l  O n P o -  

~ O B ~ H U I I  - I IPOnYKTHBHM OHM H n H  HeT .   TOT 3 T a n  H a 3 b l B a e T C R  06yqe- 
HweM. nocne T o r o  K a K  n p o r p a M h l e  n p e n c T a s n e H a  3 rano11~an H H @ O P M ~ -  
UHR B nOCTaTO9HOM 0 6 ' b e M e  H n p O r p a M M a  B M n e n H A a  0 6 n a c ~ H  (<<06y-  

~ l l J I a c b > > ) ,  nPOH3BOnHTCR C O ~ C T B ~ H H O  n U a r H O C T H K a  - no 3 a A a H H O M y  
H a 6 0 p y  n p w 3 ~ a ~ o s  o n p e n e n n e T c R  T n n  n n a c T a .  

B CBR3U C n P H M e H e H H e M  I l P O r p a M M  p a C n 0 3 H a B a H H R  06pa308 803- 

I r u K a e T  pnn n p o 6 n e ~ .  nepean n3 H U X -  y c T a H o s n e H w e  o 6 % e ~ a  3ra- 
J O H H O ~  N H @ O ~ M ~ U A M .  Xopoluue p e 3 y n b ~ a ~ ~  n o n y q a m ,  K o r n a  sucno 
3TaJ lOHHMX O ~ ' ~ C K T O B  P a B H O  200-300. O6bls~0 YHCJIO O ~ ~ O ~ O B ~ H H M X  
n J a C T O B  H e  O q e H b  BeJlUKO, H OLleHKa IIPOAYKTNBHOCTH B e n e T C R  n p H  

0 6 y r e ~ u u  H a  30-40 n n a c T a x  Tor0 H npyroro K n a c c a  ( a  TO H ~ e ~ b l u e ) .  
' I T 0  C l l H X a e T  B03MOXHOCTH nHaTHOCTWKH. n p H  3TOM B a X H O  H e  T O n b K O  

9WCJl0 3TaJlOHHbIX O ~ ' ~ ~ K T O B ,  HO H UX n p e n C T a B A T e J l b H O C T b  - p a B H 0 -  

M e p H o e  (c y r e T o M  s e p o m ~ o c ~ n )  pacnpenenenue B npenenax 06nac~w 
n p H 3 H a K O B O r O  I l p O C T p a H C T B a ,  C O O T B ~ T C T B ~ I O U ~ ~ ~  T H n y  o 6 ' b e ~ ~ a .  

Tpe6oea~ux K o 6 a e ~ y  3 T a n 0 ~ ~ 0 f i  W H @ O ~ M ~ U N U  C Y U e C T B e H H O  no- 
B b l l u a l O T C n  C POCTOM pa3MepHOCTkI  n p H 3 H a K O B O r O  I l p O C T p a H C T B a ,  T. e. 
42 YBeJlUqeHUeM WiCJ la  n p U 3 H a K O B  B 11a6ope. M ~ e ~ l r o  3THM O ~ % ~ C H R ~ T -  
Cf l  TOT @KT, 9 T O  C Y B e n W q e H B e M  KOJlH9eCTBa M C n O J b 3 y e M H X  X a p a K T e -  

PHCTHK n n a C T a  ( @ ~ K T ,  K a 3 a J l O C b  6b1 ,  ~ O J I O X U T ~ J I ~ H ~ I ~ ~ )  ~ @ @ ~ K T W B H O C T ~  

nUaTHOCTUKW MOH<eT n a n a T b .  B CBfl3U C YeM B O 3 H H K a e T  n p 0 6 n e M . a  Bbl- 
6opa O n T H M a A b H O r O  ~ a 6 o p a  n p U 3 H a K O B  - n O C T a T O s H O  M a n O r O ,  9 ~ 0 6 ~  
T ~ ~ ~ O B ~ H H U  K 3 ~ a n o t l H o f i  M H @ O P M ~ U I I H  H e  6 b l f i ~  9 P e 3 M e p H b l M H ,  n no- 
C T a T O s H O  HH@OPM~THBIIOI .O ,  4 7 0 6 b l  K J I ~ C C W @ A K ~ U H R  6b1na ~ @ @ ~ K T w B H o ~ ~ .  

Peluenne 3 ~ 0 k  n p 0 6 ~ e ~ b l  n a n e K o  H e  n p o c T o .  nepe6op B c e x  s a -  
P H a H T O B  H ~ b 1 6 0 ~  H a  OCHOBe 3 T 0 r 0  nepe6opa O n T H M a J I b H O r O  H a 6 o p a  
T p e 6 y e T  CnHlUKOM MHOrO MaUIHHI lOrO B p e M e H H  H B 0 3 M O X e H  TOJlbKO 

n p H  JJOCTaTOlcHOM o 6 - 6 e ~ e  ~ T ~ J ~ o H H O ~ ~  H H @ O P M ~ U U N .  ~ P N  B b l n e n e H H H  

na6opa npu311aaoe n n R  n w a r H o c T n K u  p e l u a e T c n  H n p w l r u n n w a n b H a n  
3 a n a q a  0 er0 ~ @ @ ~ K T H B H O C T H  B A a H H M X  YCnOBHRX. Ecnn K I I ~ C C H @ H K ~ -  
UHOHHMe 0 6 n a c ~ u  B l lPH3HaKOBOM I I p O C T p a H C T B e  CyUIeCTBeHHO H a n e -  

r a w  npyr H a  npyra TO H A  y B e n u s e H u e M  o 6 % e ~ a  3 T a n 0 ~ ~ 0 f i  u n c b o o b r a -  

UUU, HU COBePUIeHCTBOBaHHeM i lUaPHOCTWYeCKOT0 a J I r O P H T M a  ( B b l n O J -  

HReTCR J lH OH M B U J H H O ~ ~  HAW ~ ~ J ~ o B ~ K o M )  H e  ~ O ~ W T ~ C A  n O B h l l u e H H R  
~ @ @ ~ K T H B H O C T H  n H a r H O C T U K H .  n a ~ n b l f i  ~ a 6 o p  n P H 3 H a K O B  O K a 3 b l B a e T C R  

M ~ A O H H @ O P M ~ T H B H ~ ~ M .  B 3TOM C J I y 9 a e  ~ ~ U H C T B ~ H H ~ I ~ ~  B b l X O A - n o -  
IICK HOBblX ~ ~ ~ ~ c T B H T ~ J I ~ H o  H H @ O ~ M ~ T H B H ~ ~ X  n p U 3 H a K O B  H I lOCTpOeHHe  

H a  H X  O c H o B e  H O B O ~ O  ~ a 6 o p a  X a p a K T e p H b l x  s~ase~wf i .  K a K  BHIIHM, 
1 i c n o n b 3 o s a ~ ~ e  n p o r p a M M  p a c n o 3 ~ a ~ a ~ w ~  ~pe6ye.r p e m e s w H  onpene- 
n e H H b l X  MeTOnHqeCKHX BOnPOCOB n P U M e H U T e n b H 0  K KOHKpeTHhlM parlo- 
HBM, H 3 T H  P e I U e H U R  OIIUpaIOTCR H a  B e C b  H ~ K O I I J I ~ H H ~ ~ ~ ~  H a  M e C T a X  

t i ~ ~ e p n p e ~ a s u o ~ ~ b l f i  onw.  
K p e a y n b ~ a ~ a ~ ,  n o n y s a e M b l M  c n o M o q b l o  n p o r p a M M  pacnosnaea- 

HHR, H W l b 3 R  OTHOCHTbCR K a K  K HCTWHe B n 0 c J I e n H e f i  HHCTBHUHU. K ~ K  
M U  yme no~a3anu ,  n H a r n o c T w K a ,  6ynb ona M a l u w w H a R  wnw renosese- 
man,  B c T p e s a e r  onpenenenme O ~ % ~ K T H B H M ~  T P Y ~ H O C T H  w n a n e K o  H e  

cso6onsa OT n p o M a x o B .  q e n o ~ e ~ y  neyno6~0, s ~ o  nporpama pacnos- 
H a s a H w n  p a 6 0 T a e T  K a K  aqep~blf i  n q H K > ,  B b c n a B a R  n H U b  O K O H s a T e J I b -  

H b l e  p e 3 y i T b T a T b l .  B CBR3H C W H M  B 0 3 H H K a e T  BOnPOC 0 K O H T P O n e  38 

~ a r n w n ~ o f i  n w a r ~ o c ~ w ~ o f i  co CTOPOHM V e n o B e K a .  B cnysae neyx npw- 
~ H ~ K O B  H n T e p n p e T a T o p H ,  K a K  yme rosopnnocb, 3anonro no n p u M e n e -  

H H R  3 B M  c T p o w n u  ~ n a c c u @ w ~ a u u o ~ ~ b l e  06aacts H o T n e n n n H  npo- 
n y K T U B H b l e  n J a C T b l  O T  H e l l p O ~ y K T H B H H X .  C ~ H T ~ ~ T C R ,  9 T O  n p U  H C n O n b -  
3 0 B a H H H  HeCKOJlbKHX n P U 3 H a K O B ,  T .  e. I l p H  I I e p e X O n e  K MHOrOMePHblM 

n p H 3 H a K O B b l M  I I p O C T p a H C T B a M ,  B b l n e J l e H H e  K ~ ~ C C H @ H K ~ U H O H H ~ ~ X  o6na- 
c~ef i  T e p R e T  CBOIO H a r J l f l n H O C T b ,  9eJTOBeK O K a 3 b l B a e T C R  ~ ~ C C H ~ ~ H H M  U 

~ ~ H H C T B ~ H H ~ I ~ ~  B b l X O n  U 3  ~ O ~ O X ~ H W R - O ~ P ~ T H T ~ C R  38 IIOMOWbIO K 
M a l u H H e ,  K O T O p a R  B COCTORHHH B b l n e n H T b  K ~ ~ C C K @ W K ~ U H O H H ~ ~ ~ O ~ ~ ~ -  
CTU B IIFITH-, n e C R T U M e p H O M  n p O C T p a H C T B a X  U B n p O C T p a H C T B e  C 66nb- 
UIHM ~ H C ~ O M  u 3 ~ e p e H w f i .  3 ~ o  c o e c e M  H e  T a K .  q e n o e e ~  n p e K p a c H o  pas- 
n n s a e T  0 6 ' b e K ~ b l ,  x a p a ~ ~ e p n 3 y ~ ) l u ~ e c ~  M w o r u M w  n p e 3 ~ a ~ a ~ u .  Heo6- 
XOnUMO T O n b K O  n p e n C T a B U T b  3 T U  0 6 ' b e K T b l  B I i a r J I f l n ~ o f i  @ 0 p ~ e .  B CBR- 
3 H  C 3THM 661~1 I I p e n J l O X e H  M e T O n  B H 3 y a J I b H o f i  n H a r H O C T H K U - M e T O n  

sw3yanbnoro o6pasa. Ha6op n p U 3 H a K O B  n p e n c T a B n n e T c R  B sune nwa- 
r p a M M b l ,  C O C T O R U ~ ~  H 3  HeCKOnbKHX C T O ~ ~ U K O B ,  K a ~ n b l 8  83 KOTOPblX 

COOTBeTCTByeT O n p e n e n e H H O M y  n p H 3 H a K y .  Bblco~a c T o n 6 u K a  O n p e n e -  

~ F I ~ T C I I  3 1 i a q e ~ n e ~  n p ~ s ~ a ~ a .  ~ T U  n w a r p a M M b l  H R s n R l o T c s  a~wsyanb- 
H ~ I M H  o 6 p a 3 a ~ ~ > >  O ~ ~ K T O B  (B n a H n o M  cnysae - nnacros). Pacnona- 
raF4 3 T a n O H H b l M H  H a 6 0 p a M U  ao6pa30~>, COOTBeTCTBYDUIHX p a 3 J H 4 H b l M  

T l t n a M  O ~ % ~ K T O B  ( I ~ P U ~ Y K T W B H ~ ~ M  H H e n P O n Y K T U B H H M  I I J ~ ~ c T ~ M ) ,  M O X -  

HO I l P O B O n H T b  nHarHOCTHKY,  C O n O C T a B n H R  ~ H 3 y a ~ b ~ b l f i  o6pa3 0 6 % e K T a ,  

T n l l  KOTOPOrO HeH3BeCTeH,  C A U a r p a M M a M H  3TaJ IOHHblX rpynn. 
~ O C T ~ O ~ H U ~  n U a r p a M M  B H 3 y a n b H o f i  n H a r H O C T H K H  - O q e H b  

r p O M O 3 n K a R  p a 6 0 ~ a .  HO O H a  M O X e T  n P O H 3 B O n H T b C R  M ~ U I H H O ~ ~ ,  T a K  9 T O  

B H 3 y a J l b H a R  n W a r H O C T H K a  O K a 3 b l B a e T C R  eCTeCTBeHHblM 3 J e M e H T O M  9e- 
. ' IOBeKO-MaUHHHblX H H T e P n p e T a U H U H H b l X  CHCTeM. B H 3 y a n b U a R  nHaI 'H0-  

CTHKa HU B K a K 0 f i  M e p e  H e  M O X e T  6 U T b  I tPOTHBOnOCTaBJIeHa  M a l u H H -  
HOE%. B npouecce H H T e n p e T a u n n  B O ~ H H K ~ ~ T  orpo~~eAuree swcno PYTHH- 
H ~ I X  n u a r H o c T w s e c K n x  3ana9, wx pewenwe u p e s ~ b l s a f i ~ o  saxno  B o s n o -  
X U T ~  H a  3BM. B O n p e n e n e H H b l x ,  ~an6onee cnoxnblx cnysarrx, K o r n a  

BepORTHOCTb O U I N ~ K A  CYUIeCTBeHHaR H n O T f P H  O W W ~ O ~ H O ~  n U a r H O C T H -  



KU Benum, Korna CTOUT BOnpOC 0 IlpaBNnbHOM sbl6ope KOMnneKCa I CorlpoTnsneHwe u e u s ~ e ~ n o f i  sacTy n n w ~ a ) ~  Ecnu 'I-wcno nppaMeTpoB 
npHsHaKos n T n ,  BMernaTenbcTBo senoseKa aeo6xonu~o. B  TOM paspesa donblue n n ~ n ,  T O  sucno n a n e ~ o ~ ,  H ~ O ~ X O ~ U M H X  nnn u ~ ~ e p -  
cnyvae OT 3BM ~ p e 6 y e ~ c n  npenc~asneaue w u ~ e p n p e ~ a ~ o p y  nnn a ~ a -  npe~auuu, ~ a c ~ o n b ~ o  s m p a c ~ a e ~ ,   TO n a n e ~ o ~ ~ a u  u ~ ~ e p n p e ~ a u n n  
nnsa B ~an6onee ~ a r n r r n ~ o f i  @ o p ~ e  H ~ O ~ X O ~ U M ~ I X  ~ a ~ e p u a n o s .  Ana- CTawoBuTcR npaKTusecKn H ~ B ~ ~ O ~ H W M O R .  B Tex CJIysanx, Korna Teo- 
rpatdMu Bn3yanbnoro o6pa3a - onun w3 B O ~ M O X H H X  C ~ O C O ~ O B  TaKoro p e ~ u s e c ~ u ~  ny~ent (aa o c ~ o e e  pelue~un n p n ~ b l x  sanas) ne ynae~crr 
aarnnnaoro npenc~asne~wx  B aau6onee O T B ~ T C T B ~ H H H X  c n y u a ~ x   TO- n o n y w ~ b  1 i e o 6 x o n u ~ ~ e  @ y n ~ u w o ~ a n b w ~ e  s a e n c u ~ o c ~ n  ~ e m n y  s a ~ e -  
TO MnUZCT OKa3aThCn HenOCTaTO4HO U ~ O T D ~ ~ V I O T C I I  nOnOnHUTenbHble PaMU B CKBaXHHe H nOAC4eTHblMU IlapaMeTpaMU, UCIlOJlb3YH)TCR STa- I .. -~~ ~ - - ~ ~ ~ .  ~ ~ ~ . ,  ~~ ~ ~ r - ~ ,  . . ~  ~ ~ 

MaTepuanu, HanpuMep, @ p a r ~ e n ~ b l  ( e b l ~ o n e p o s ~ u )  nuaraocTupyeMwx 
u . ~ T ~ ~ O H H H X  K P U B H X .  ~ O ~ ~ O T O B K ~  w npencTasneaue TaKux MaTepua- 
nos TaKme MoryT 6 b l ~ b  nOpyseHbl 3BM.  

Ha OCHOBe OTCqeTOB, npOU3BOnUMblX no K P H B b l M  ~ ~ O @ H ~ N ~ ~ C K U X  Me- 
T O ~ O B  HccnenosaHua cltsamne, naroTcn OUeHKn @nswsec~wx c s ~ f i c ~ s  
U npyrHX XapaKTepUCTUK, B a X H b I X  C T 0 4 K U  3peHUR IIOnCYWa 3anaCOB 
H ~ @ T H  U r838: IIOPUCTOCTU, H ~ @ T ~ ~ ~ ~ O H ~ C ~ ~ U ~ H H O C T U ,  IIPOHUUaeMOCTH 
U np. B H3yseHUK pa3pe3OB H ~ @ T R H H X  U ra30BHX C K B B X W H  60~bluym 
ponb nrpamT s n e ~ ~ p u ~ e c ~ u e  MeToAH uccneAoeannn. IIocnennee 06- 
C T ~ R T C . ~ ~ C T ~ ~ ~  06yc.~0~:1et10 Tell, q T 0  YneJbllOe 3.lCKTpH'lCCKOe C O l l p O -  
TUBJlCHBe I'ODHHX IIODOA TeClllJ CBn3aHO C H X  KO.l.leKTOI)CKHMW CRORCT-  
BaMu w x a p ' a ~ ~ e ~ o r i  aacmuenun noposoro n p o c ~ p a i c ~ e a .  ~ O ~ T O M Y  
KonnrecTseHHan uaTepnpeTauws pasnura~x  ~ o n n @ u ~ a u u R  KapoTaxa 
conpo~nsne~uir c ~ p o u ~ c n  same scero no cnenymmeB cxeME no Kapo- 
TamaHM nwarpaMMaM onpenennmTcn s ~ a r e ~ n n  ynenbHoro conpoTus- 
nennn pa3nus1mx SOH nnacra, KoTopHe B CBOIO osepenb ncnonb3y10~- 
CU AJlR OUeHKH KOnneKTOPCKUX CUORCTB. OnpeneJleHIie YAeJbHOrO CO- 

nPOTUBneHtiR nPOU3BOnWTCfl C I I O M O ~ b H )  TeOPeTUTeCKUX KPUBLJX,  P a C -  
C'IUTaHHblX Ha OCHOBe PelueHUIl nPRMblX 3aAas TeOpliU 3JIeKTpU'leCKOtO 
KapOTaHta. n p n  06blll~08 UHTepnpeTaUUH 3TU KPHBble nPeACTaBJR- 
mTCU B BUne IIaJeTOK ( H O M O ~ ~ ~ M M ) ,  B CB113U C 9eM 3TOT 3Tan HHTeP- 
npeTaunn HasbleaeTcn n a n e ~ o r ~ o k  u ~ ~ e p n p e ~ a u w e f i .  

~ ~ J I ~ T o ~ H ~ U  KHTepnpeTaUUR OCHOBaHa Ha @ Y H K U H O H ~ J ~ ~ H O ~  CBI l3W 

Mexny BennrwHaMn, y c ~ a ~ a s n u s a e ~ o i r  Ha ocHoee peluenen npnublx 
sanas Teopun reo@nsnsec~ux nccnenosat~uir cKsamnn. n p u ~ e ~ e n n e  
c s e ~ ~ o - p e m a m q u x  H Monennpymwnx Y C T P O ~ ~ C T B ,  K a K  ananorosblx 
( 3 n e ~ ~ p o u ~ ~ e r p a ~ o p ~ ,  TpexMepnbie  onen nu) , TaK u qu@poeb~x 
( 3 B M ) ,  nossonuno c y u e c ~ ~ e ~ ~ o  y c ~ o p s ~ b  nonyseaue naneToswbix 
MaTepwanoB. B TO me BpeMn B O B M O ~ H O C T ~  nane~oq~oir  naTepnpeta- 
unn OrpauwseHbl: oHa S @ @ ~ K T W B H ~ ,  Korna sncno napaMeTpoB paspesa 
H P  O U P H ~  RenuKO. T ~ K .  nHTeDnDeTaunn no naneTKaM 6o~osoro  Kaoo- 

TNCTUQeCKfie 3aBHCHMOCTU, YCTaHaBnHBaeMhIe 3XCnePHMeHTaJlbHO. 
B HaCTOUUlee BPeMR HaMeTUJlWCb nBa IlOnXOna K npaKTU4eCKOMy 

OCyWeCTBneHUH) K O J I H ~ ~ C T B ~ H H O ~ ~  HHTepnpeTaURU KapOTaXHHX nus- 
r p a w  - nonnacTosan H nenpepmnax nnTepnpeTauuu. nonnac~oean 
unTepnpeTaunn BblnonHrreTca no cnenymqefi cxeMe: 1 )  paspes pac- 
rneanercn Ha ysaCTKU (nnac~bl ) ;  2 )  no n o ~ a s a ~ u n ~  npoTua mneneu- 
H H X  nnacTos HaxonnTcn XapaKTepHble snarenun; 3)  no xapaKTepablM 

M O C T ~ )  csoficTBa nnacTa,a TaKme ~ e ~ ~ e r a 3 o ~ a c ~ m e ~ n o c ~ b . ' ~ ~ ~  He- 
npepble~ofi HHTepnpeTaunu KapoTamable Kpnsbte TosKa 38 T O V K O R  
n p e o 6 p a 3 y ~ ~ c n  B KpHBym u ~ ~ e p e c y l o u e r o  Hac napaMeTpa (nopuc~o-  
C T U ,  ~ e @ ~ e r a s o n a c t . ~ u e ~ ~ o c ~ n  ,n T .  A , ) .  

KainuH n3 Y K ~ ~ ~ H H L S X  nonxonos uMeeT cson 06nac.r~ npuMeHenun 
H H ~ ~ O C T ~ T K A ;  nonnac~osan eaTepnpeTauun ~ e o 6 x o n n ~ a  npn uccneno- 
BaHHU C YCTaHOBKahfU, 0 6 n a n a m q u ~ n  ~ H ~ ¶ H T ~ J I ~ H O ~ ~  '06nac~b10 HC- 
cnenosaann. B  TOM cnyqae saMepneMan B cKsaxaHe Kpasa? wMeeT 
c n o x ~ ~ f i  xapamep: Ha ~ p u s o k  ~ a 6 n m n a m ~ c n  TaK ~ a s ~ a e a e ~ ~ e :  U ~ K -  

PaHHHeW MaKCUMYMH U MHHNMYMbI, KOTOPble npU I I o T o ~ ~ ~ H o ~ ~  TpaHC- 
@ o p ~ a u n u  MoryT CyuecTsetiao acKar3nTb @ a ~ ~ w s e c ~ o e  pacnpenenenne 
KonneKTopcKnx C B O ~ C T B  no my6nee. T n n u s ~ ~ e  saase~urr-npu nonna- 
C T O B O ~ ~  W H T  npeTaQUU OTCsUTblBaloTC5l TaKUM 06pa30~,  s ~ n 6 ~  oxa- 
p a ~ ~ e p n s o s a  9 b n n a c ~  B u e n o ~ .  O~cmna n nonysae~ble npa xonwsec~- 
B ~ H H O ~  AHTeplIpeTaUUU pe3ynbTaTbl UBnRIOTCR O ~ O ~ U ~ H H ~ I M U  XapaK- 
TepUCTUKaMU nnac~a .  H e c o ~ ~ e ~ w b l i r  BblWrphllu- flOJly9eHRe A a H H b l X  
o ~an6onee ynane~noir OT cKBawnHb1 0 6 m c ~ w  nnacra, (B r a c r ~ b c ~ u ,  
0 H ~ U ~ M ~ H ~ H H O ~  30He I ~ A ~ c T ~ )  - COIIpllXeH C TeM HeIIOCTaTKOM, 470 
11akne~HaU XapaKTepUCTUKa nBJI5leTCX y c p e n ~ e ~ ~ o f i ,  OXBaTblBaeT BeCb 
nnacr wnw, no ~ p a f i ~ e R  Mepe, s ~ a s u ~ e n b ~ b l f i  ero ysacToK. 

Henpepbls~an ( n o ~ o s e q ~ a n )  IcaTepnpeTawnn npwMenwMa npu reo- 
@ N ~ N ~ ~ C K W X  UCCflenOBaHHRX, C MeHblueI? ~ Y ~ U H H O C T ~ H )  ( ~ B E W O ~ K T U B -  

Hble ' M e ~ o ~ b l  U C C J I ~ ~ O B ~ H U ~ ,  ~ O K O B O R  KapOTaX, ~ K ~ C T H ~ ~ C K U ~ % ,  B pnne 
CJysaeB U H A Y K U R O H H ~ I ~ ~  K B P O T B X ) .  Manan M Y ~ U H H O C T ~  accnenosa- 
Hun ~ O ~ B O ~ X ~ T  UCKnlosUTb Pi3 PaCCMOTpeHUU ( U I N  Hei(~pan~308aTb) 
RnnnHne cocenHwx ysacTKoB paspesa n T O ~ K ~  38 T O ~ K O A  npeo6paso- 
uaTb KapoTamaym KPUBYIO u ~ p u s y m  naTepecymmero nac napaMeTpa 
(nanpw~ep n o p a c ~ o c ~ n ) .  n o  nocneneSR ~ppwsoir M O X H O  cynnTb o nu@- 
$epe~unanb~blx  O C O ~ ~ H H O C T U X  H3MeHeHNR IIOPHCTOCTU C my6a~oir ,  
HanpuMep o sepenosannw 6onee nopwcTHx e MeHee nopncTbIx ysacT- 
KOB. O ~ H ~ K O  HyXHO YqUTblBaTb, 9 T O  KPNBaX nOPWCTOCTU pa3pe3a. no- 
.lyseHHan B p e s y n b ~ a ~ e  n o ~ o s e s ~ o i r  ~pa~c@opMauun, - 3To Kpurrarr 
~ a x y m e f i c n  IIOPUCTOCTN, B KOTOPYH) MOrYT BKPaCTbCIl WCKaXeHUR, 
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. - -  r~~~ ~ . 
npyra. n p u   TOM n ~ e * n n ~ a  T ~ ~ H C & O ~ M ~ U H H ,  B sacTnocTn ~cn6Jib- 
3YeMble 3aBHCHMOCTW, MOXeT MeHflTbCfl C Pe3KUM W3MeHeHHeM JIUTOnO- 
run pa3pesa. Kpusble, nonyseHnbte a pesynbTaTe ~ p a ~ c @ o p ~ a u n n ,  
KaK npasnno, n0nnexa.r pacsneHeHwro c TeM, 4 ~ 0 6 ~  BNnennTb Kon- 
JleKTOpbl H npOnyKTUBHble 30Hbl. B HeKOTOPblX CJlY4aRX uenecoo6pa3~0 
onnn H TOT x e  nnacT 06pa6a~blBa~b 0 6 0 ~ ~ ~  c n o c o 6 a ~ ~  - noToses- 
nan neTepnpeTaunn noKaxeT AeTanbHoe u 3 ~ e ~ e ~ n e  nopncTocTu B 
IIPBCKB~XWHHO~ 30He, IIOnJlaCTOBaSI HHTepnpeTaUHfl n03BOnnT IlOny- 
YUTb YCpenHeHHYH, XapaKTepHCTMKy UapaMeTpa B H ~ W ~ M ~ H H O ~ ~  qaCTW 
nnacTa. 

l l p e n c ~ a ~ n n e ~ ~ e  na naneTKax TeopeTwsecKne ~ ~ B W C ~ M D C T W  Mexny 
H3BeCTHblMU BenUqUHaMH (11, U 2 , .  . ., an H WCKOMblM IlaPaMeTPOM Y 861- 
PaXamT 3aBHCHMOCTb 

Y = f (4, 4, . . . 9 (1%). 

3 ~ a  3aBMCHMOCTb MOXeT 6 b l ~ b  nn6o annpOKCHMHpOBaHa H ~ K O T O P O ~  
@yH~unefi, HanpHMep CTeneHHblM nOnHHOMOM, nu60 IIpenCTaBneHa B 
BHne ~a6nwubl C n BXOnaMH. P ~ C C M O T ~ ~ M  3TOT cnoc06 nonpo6~ee. 

A O ~ ~ C T U M ,  ynenbHoe conpoTnsneHue nnacTa p, onpenenneTcn no 
saMepy Kaxymerocn ynenbHoro conpornBneann p, 

l n & = f  in- . 
PC ( 3 

m e  p, - conpoTesneHne 6ypo~oro  pacTnopa. 
3 ~ a  3aBUCWMOCTb UMeeT BWn 

Y = f (x). 

Ee M O X H O  TaKXe IlpenCTaBUTb B @ 0 p ~ e  ~a6nnubl  
Xlx, . . . x,, 
YiYa . . . Yn 

~ o c J ~ ~ ~ o F J ~ T ~ ~ ~ H o c T ~  X I ,  X 2 , .  . ., X, Ha3blBaeTCX BXOnHblM BeKTOpOM 
(BXOEOM), a nOCJlenOBaTeJlbHOCTb Y I ,  Y 2 , .  . ., Yn - OTBeTHblM IIOJeM. 

h h  

Ann onpeneneHun 3 ~ a q e ~ n f l  y no s a n a ~ ~ o i l  Bennsnne x HaxonnT 
h  h  

3 ~ a s e ~ w e  x i ,  ynoeneTBopnromee ycnosuro xi<x<xi+ l  (ecnn x<xl 
h  h  

nnn x > x , ,  uitTepnonnuun ~ e ~ ~ n o n ~ u ~ a ) .  3 a ~ e ~  onpenennm y no 
@ o p ~ y n e  n n ~ e i l ~ o i l  nrltepnonnqnw 

TO M U  nMeeM neno c @ y ~ ~ ~ k i e f i  neyx nepeMenmx. T a ~ a n  saencwMocTb 
MOXeT 6 b l ~ b  IIpenCTaBneHa B Brine Ta6nHubl C nByMn BXOnaMH 

-+ -+ 
(BXOAH- BeKTOPH X = ( X I .  X2, . . ., xn)  H Y =  { Y I ,  Y 2 , .  . ., ym);  OTBeTH& 
none - MaTpnua I lzijl I ). . .  . . .  

h  A h  

Ann onpeneneHus z no s a n a ~ n b l ~  BennsunaM x n y HaXOnRT 3 ~ a -  
seunn x i  n y i ,  ynoenerBopnroune ycnoenm 

A 

x, , < X < X i + l ,  

Y, < y^,< Y / + l ,  
h  

e s a ~ e ~  BblsucnnloT z no @ o p ~ y n a ~  nnneil~oil nnrepnonnunn 

Ananorns~o  B Bnne ~a6nnubl  C 1 BXOnaMn MOrYT 6blTb npencTas- 
neHbl 3aBHCUMOCTU OT 1 aPrYMeHTOB. 

A ~ ~ O P W T M H  WHTePnOnT1UUOHHOrO nOUCKa no ~ a 6 n n u e  C 1 BXOnaMH 
onucaeac B nnTepaType [140]. ~ ~ M ~ T H M ,   TO OHH 06usn0 6onee cnox- 
HH, seM  TO OnucaHo Bblme. Heno B TOM,   TO nnn HeKoTopblx KOM- 

6u~auu i l  exonnblx napaanerporc omeT He MoxeT 6 b l ~ b  nonysee- 
@YHKUWII f ( X I , .  . ., x,) B  TUX Towax ne onpeneneaa, nosrosay He- 
0 6 x 0 ~ ~ ~ 0 ,  npexne seM nepexonmb K unTepnonnunoHHoMy noncKy, 

A h  A 

onpenenwtb, npnHamexnT nn TosKa { X I ,  x 2 , .  . . , x,] 06nac~w onpe- 
neneHun @YHKUHW f. Hannsne B aoTBeTnoM none, anycTux, MeCT 
n03BWfleT 6onee 3KOHOMHO pa3MeCTHTb naHnble B naMflTH 3BM, no 
3T0, B CBOIO onepenb, HecKonbKo ycnoxHseT anropnTM. 

npH ~ O K O B O M  KBPOTBXHOM 30HAWPOBaHWH (6K3) UCCneilOBaHUR 
nposonnTcn cepweil sonnos pasnwsaoii n n u m  L. H ~ ~ e p n p e ~ a q n o n n ~ e  
naneTKn npencTasnnmT co6oil C ~ M ~ ~ C T B ~  KPUBHX 
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m e  d - nuaMeTp CKsaxuubI. , 
I 

IIono6aoe C ~ M ~ ~ C T B O  KPHBblX M O X H O  JlpeACTaBHTb B BHAe ~ a 6 n u -  
UM c nByMn sxonaMu, B KOTOPOR OTseTuoe none BupaxaeTcn B sune 
MaTPUUbI 

I1 (E)i,ll. 
Ynenbuoe conpoTueneuue nnacTa onpenenneTcn no coBoKynHocTu 

& ~ K T U ~ ~ C K K X  3aMepOB KC nJIn PasnU'IHblX 3OHnOB: 

9Ta CoBOlcynHOCTb Ha3bIBaeTCH @ B K T U ~ ~ C K H M  BeKTOPOM 6K3.  KOJIU- 
secTseunan unTepnpeTaqun nauuux 6 K 3  ceonu~cn K noucKy TaKOrO 
reo3ne~rpusec~oro pqspeaa, nnn ~ o ~ o p o r o  pacxoxneuue Memy Teo- 
PeTHseCKKM u @ ~ K T U ~ ~ C K U M  BeKTOpaMK 6K3,  OnpeAenReMOe no @0p- 
Myne 

MUHUMaJlbXO. C O O T B ~ T C T B ~ ~ ~ U U ~  anrOpHTMbl nOCTaTOsH0 ~ @ @ ~ K T H B -  
HM: OHM ~ ~ I C T P O  w T O ~ H O  (B paMKax ncnonbsye~ofi  onen nu) 110380- 
n n m ~  oueHnTb ynenbuoe conpoTusneuue nnacTa u napaMeTpu 30ub1 
npouuKHoBeuun - ee nuaMeTp D w ynenbuoe conpoTusnenue p,,. 

CJIenyeT, OnHaKO, YseCTb, s T 0  npu H ~ ~ J I ~ ~ O K O M  IIpOHKKHOBeHUU 
@ u n b ~ p a ~ a  6yposoro pacTsopa B nnacT senusuna ynenbnoro conpo- 
TUBneHUR 3 0 H b l  ~POHUKHOBeHWn no AaHHbIM 6 K 3  MOXeT 6blTb Onpe- 
AeneHa C 60nbm& omu6~oA BCnenCTBUe TaK Ha3blBaeMOCO 3@@eKTa 
3KBUBaneHTHOCTU ~ P U  M W O M  n0BblIUaH)lqeM nPOHWKHOBeHWW KPUBMe 
6 K 3  IIpaKTuseCKH He OTJtKqaloTCFI, eCnU OCTaeTC5l H ~ W ~ M ~ H H O ~  Benu- 
snna 

D 
U =  Psn-Pn In-, 

Po d 

m e  d - nnaMeTp CKBaxuHhI. 
  TO s u a s n ~ ,   TO npn uuTepnpeTauwu ~pwsoA 6K3,  ecnu noeuua-  

KJlqee npOHUKHO8eHAe HeBWUKO, AOCTOBePHO OnpeneAReTCR TOnbKO 
napaMeTp U u, 9 ~ 0 6 ~  OnpenenHTb 3ua'le~wn D u p,,, ueo6xonu~bl 
n0nOnHUTeJIbHbIe AaHHble n p ~  nOHHXalOUeM npOHHKHOBeHUK TaKXe 
na6nronae~cn 3@@eKT 3KBHBaneHTHOCTW ( T ~ K  Ha3blBaeMan A - ~ K B H B ~ -  
JT~HTHOCT~).  n a p a ~ e ~ p  3KBUBaneHTHOCTH B 3TOM CJIY4ae WMeeT Bun 

f nasa XVII  

A n %  IIOACrIETA 3AIIACOB O6'bEMHbIM METOAOM 

c P a ~ ~ n s e c ~ u e  nauiible o cTpoeuuu H ~ @ T R H O R ,  rasosofi nnu r a S o n e @ ~ ~ -  
HOA aanexu, o ceoRc~sax cnaraioqwx ee nopon w sa~nroseuublx B ae8 
baronnos OTHOC~TCR K oTnenbu61M nepecereuwnM sanexu paasenos- 
HMMU CKsaxuuaMu. Ann noncseTa a a n a c o ~  uau6onee sacTo wcnonb- 
3yIOUnMCn npU PeUeHHH 3 ~ 0 k  3aAa¶H 0 6 ' b e ~ ~ b l ~  MeTOAOM HyXHa 
xapaKTepucTuKa ~ c e R  sanexu KaK TpexMepuoro reonorusecKoro Te- 
na. IIO~TOMY n0ncqe.r sanacos O ~ ~ M H H M  MeTonoM BKnrosaeT B ce6n 
cTanuro r e o ~ e ~ p n s a s n n  sanexu.  r e o ~ e ~ p u s a u u n  cooTseTcTByeT BOC- 
xoxneuuro OT uMemuerocn B HameM pacnopnxennu onncanun KO- 
H ~ ~ H O ~ O  qucna nepeceseuuk sanexu cKsaxnnaMu K onecasuro Tpex- 
MepHor0 IlpOCTpaHCTBeHHOrO 06%eKTa, paCCMaTpUBaeMOr0 KaK 6ec- 
VHCneHHOe MHOXeCTBO CnJIOUIb B b l ~ O ~ H f l l O l q U X  CBfl3HYK) 06na~Tb np0- 
cTpaucrsa nepeceseuwti sanexu n BMewarolqero ee 6 n o ~ a  se~uor7 
KOPbl OapannenbHMMU APYI. APYry ( 0 6 ~ 9 ~ 0  B ~ P T U K ~ ~ ~ H H M U )  IIPR- 
MbIMA.  MTO~OM reOMeTPW3aLIUA IIBnReTCII COBOKynHOCTb pa3nUYHblX 
ropnoreoMeTpusecKux ~onene i i  sanexu,  wcnonbsye~ux KaK npu non. 
cseTe s a n a c o ~ ,  TaK u B npouecce npoeKTuposauun u auanu3a paspa- 
BOTKU. 

1. TPADklUMOHHAR QOPMA 
~OPHOTEOMETPMYECKOTO MODEJIMPOBAH~MR 

IIpn noncsere sanacoe ue@ru PI rasa nau6onee y n o ~ p e 6 u ~ e n b ~ o k  
@ o p ~ o R  ropuoreoMeTpusecKux ~onene i i  nennercn KapTa usonuuuft. 
C T ~ O ~ T C ~  KapTbI usonuHuR a6conlo~ubIx O T M ~ T O K  KPOBnU U. IlOAOlIlBbl 
IlpOnyKTuBHOrO nJlaCTa, ~ @ @ ~ K T U B H O ~ ~  T O ~ U U H ~ ,  ~ @ @ ~ K T U B H O ~ ~  'he@- 
T ~ H ~ C H U ~ H H O ~  unu r a s o u a c u u e ~ ~ o i i  T O ~ ~ ~ H H M ,  KapTu ynenbuoro 
(npuxonrruerocn Ha enKHAUy nnowaau npoeeunu 3anexu Ha ropu- 
~ O H T ~ J ~ ~ H Y H )  ~ ~ O C K O C T ~ )  sanaca u e @ ~ u  u rasa, ~ a 3 b . % a e ~ u e  ~ a w x &  
KapTaMn nnoTuocTu 3anaco~.  Mnoraa ucnonbsyro~ca Kaprt.i a6conmr- 
HblX OTMeTOK I ~ O B ~ P X H O C T ~ ~ ~  ~ ~ ~ O H ~ @ T R H O ~ O ,  ra30BOnRHOr0, BOP OH^@- 
TIIHOrO , KOHTBKTOB, KaPTbl U 3 0 J l ~ ~ U f i  ~OPWCTOCTW, H ~ @ T ~ H ~ c H ~ ~ ~ ~ H H o - -  
CTA, nPOHAUaeMOCTW, I'WAPOnPOBOnHOCTU N APYrUX naPaMeTPOB, y4nI 
TblBaeMblx' npu peurenuu sanas noncseTa 3 a n a c o ~  u pa3pa60TKu ue- 
( P T X H ~ I X  A r a s o ~ b ~ x  3anexek. 

K ~ K  npaBUn0 (npli npOeKTlipOBaHKu ~a rOpU30HTa~lbHyH) IiJIUC" 
K O C T ~ ) ,  Kaxnan Tosxa Kapm u3onu~uR OTBeqaeT onpeneneuuoii sep- 
TlcKann, npoxonnueR sepes 3anexb unu repe3 6 n o ~  S ~ M H O R  ~ 0 ~ 6 1 , '  
8MelqamunA nauuylo sanexb, u Kapra c T O ~ H O C T ~ K )  no urara n3onu-~ 
flu8 sanaeT suaseuue TOR unu UHOR reonorusec~ok nepe~eunofi nnn 
-510608 H 3  BePTHKanbAbIX nuuuR, OTPaXeHHblX TOqKaMW a3apUCOBaH- 
HOR, sacTn KapTw. C a ~ u  snarenun nepe~euuoii H ~ B ~ C T H ~ I  nuulb nak.  
KOHe'3HOrO WCna T O W K ,  OTBe9aH)lqUX BePTUKanRM, B W3BeCTHOM 
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CMHcne a c o s n a n a w u ~ ~ w  c p a 3 s e n o s ~ b l ~ a  cKsaxuHaMn. 3 ~ a s e ~ u f l  
nepeMen~oR BO Bcex ocranbnblx TosKax ~ a p ~ b l - ~ o n e n w  ycTauasnwsa- 
KITCSI nyTeM H H T e p n O ~ U U H H  H 3KCTpanOilflUHH AaHHblX pa3BenOsHblX 
CKBaXHH. ~ O ~ T O M Y  n0 C B O ~ R  M ~ T ~ M ~ T H Y ~ C K O ~ ~  CYUHOCTH reOMeVH3a- 
UHfl flBnfleTCfl ~ K C T P ~ H H T ~ P ~ O ~ R U H O H H O ~ ~  IIp~Uenyp~fi, HanpaBneH~~fi  
H a  oueHKy ( ~ o c c r a ~ o s n e ~ u e )  auasetiwfi nepe~eunofi B 6ecsucne~~ord 
KonHsecTBe ToseK ropHoreoMeTpu~ec~ofi Monenu, T. e. H a  nepexon OT 
HenonnoonpeneneHHoro npocTpancTsa K nonHoonpeneneHnoMy [129]. 

~ P H  HCnOJIbSOBaHHH TPanHUHOHHblX nnfl reOJlOrHH rpa@Hsec~Hx H 
rpa@o-a~anw~wsec~ux  MeTonos r e o ~ e ~ p ~ 3 a u u ~  npouenypa Boccra- 
HOBJIeHHII 3HaqeHEifi ROJIO~W~~CKOA IIepeMeHHofi, COCTaBnflloUafl CyU- 
HOCTb reOMeTPU3aUUH, @ ~ K T U ' ~ ~ C K W  BblCTYnaeT B Ka'leCTBe. Ha nep~blfi 
B3mflA. B T O ~ O C T ~ ~ ~ H H O ~ ~  cocrasuofi saCTH CJlOXHOrO IIpOUeCCa CO- 
3naHHfl AOKyMeHTa (KBPTH W ~ O ~ H H H ~ ~ ) ,  OTPaXaIOUerO pe3YnbTaTbl 
BOCCTaHOBneHHfl B yn06~0fi nnR BOCnpHRTHfl rpa@usec~ofi @ O P M ~ .  
T ~ K O M ~  nOnXOAy IIpHCyIUH Cepbe3Hble HenOCTaTKU. Bo-nep~blx, OH 

BeAeT K noxuofi TPaKTOBKe reOMeTPH3aUHU K a K  R ~ ~ ~ C T B H I I ,  HanpaB- 
nennoro B nepeylo osepenb H a  nocTpoeHue rpa@nsec~ofi Monenw, a 
He H a  BoccTaHoBneHne nonfl ~ o f i  unu HHOA reonorusec~ofi nepeMeH- 
~ o f i .  Bo-BTOPWX, npH rpa@usec~ofi r e o ~ e ~ p u 3 a u u u  BoccTaHosneHue 
3HaseHHfi nepeMeHH0fi meer  sacrussblfi xapawep, nocKonbKy B ~ o s -  
Kax, He nexauwx Ha H ~ O ~ U H H R X ,  ~ T H  31iase~nx OnpeAenRmTcfl nHlub 
c T O ~ H O C T ~ K J  no luara H ~ O ~ H H H ~ ~ .  B -~pe~bt ix ,  B cuny sacTuuHoro xa- 
pamepa BoccTaHoBneHnfl Bce MaTeMaTHsecKne onepauww, 0cyuec.r- 
BnfleMble nan p e ~ y n b ~ a ~ a ~ w  rpa@usec~oro BoccTaHosnenHfl, 0~a3bl- 

BamTCff BeCbMa CIIOXHblMH, TPYAOeMKHMH H B TO Xe BpeMfl HeTOqHbl- 
MU. B - ~ ~ T B ~ P T H X .  OUeHKa TOqHOCTH H HaneXHOCTU COPHOreOMeTPH- 
secKnx ~onenefi, nonysenublx c n o ~ o u b m  rpa@wsec~oro BoccraaoB- 
neHHfl, He mewuero C T P O ~ U X  anropnTMoB, RBnxeTcfl sanasefi, npart- 
TesecKn uepaapeluu~ofi. 

O c r a ~ o s u ~ c n  Ha neyx nowennux, ~au6onee cyuecreeaeblx He- 

nocTaTKax TpanuuwoHHoro rpa@usec~oro MeTona reohfeTpwsauuw. 
B H C O K ~ %  CJIOXHOCTb U 60Jlbluafl TPYnOeMKOCTb MaTeMaTH'leCKHX 

onepauufi, ocyqecTsnfleMblx Han p e 3 y n b ~ a r a ~ u  rpa@wsec~oro BOC- 
c r a n o ~ n e ~ u s  reonorwsecKHx nonefi, - 0 6 c ~ o f l ~ e n b c ~ s a  O ~ U ~ H ~ B ~ C T -  
HHe. ~ O C T ~ T O ' ~ H O  HanOMHHTb. HaCKOnbKO TPYnOeMKHMU I1BJIflH)TCR Ta-  
IiHe p & ~ ~ ~ ,  K a K  ~ o c T ~ o ~ H u ~ ' c T ~ ~ K T ~ ~ H ~ ~ x ' ~ ~ ~ T  MeTOnOM CXOXAeHHfl 

HJIU BblnonHfleMOe npe noncqeTe sanacoe noneseblx HcKonaeMblx HH- 
TerpnposaHue KapT H ~ O ~ H H H R  c noMoubm nnaaumerpa. Menee us- 
BeCTHO. 9TO 3TH CJIOXHHe H TpynOeMKHe OnepaUllH B TO Xe BPeMn 
flBnflWTCfl ~ p a f i ~ e  HeTOYHblMH. K ~ K H M U  3Ha9WTeilbHblMU nOl'peluHOCTfl- 
MU conpoBoxnamTcfl M ~ T ~ M ~ T H ~ ~ C K H ~  onepauuu, ocyuecTsnxeMble no 
KapTaM H ~ O ~ U H H ~ ~ ,  6 m 0  n o ~ a 3 a ~ o  B 5 3 r n a m  V Ha npwMepe ouee- 
KH 06'beMa 3anexu no KapTe HsonaxuT c noMoubm nnanwMeTpa. 
B naHHoM cnysae peluenne sanasn Ha ocnose nnaHwMeTpwposaHnn 
KaPTbl H30naXHT CTaHOBHTCfl IIpH'IHH0fi CHCTeMaTHWCKOrO 38BblUIeHHII 
06.be~a. ~ o ~ o p o e  H a  H ~ @ T S H ~ ~ X  H P ~ ~ O B U X  3anexax ~ ~ P M C K O ~ O  RPH- 
KaMbn B cpenHeM CocTaenxeT 2.5% [265]. npaena. OT cwcTeMaTnre- 
CKOR O U ~ H ~ K H  B npUHUHne MOXHO H36aBHTb~fl, H3MeHHB MeTOn PaCW- 
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ra. HO npu  TOM npnneTcx MemTb K a K  nnouanw. saKnloueHHue Mex- 
Ay CMeXHblMH H30nUHHflMU, TaK U nnHHbl K ~ O ~ H H U ~ ~ ,  OrpaHHsHBalo- 
IUHX n n o u a ~ n .  M 6e3 Tor0 cnoxnafl H TpynoeMKax npouenypa non- 
cseTa o6.be~a sanexe cTaHeT eue  6onee cnom~ofi H ~ p y n o e ~ ~ o f i .  He 
Jly'Ilue AH ~oo6ule  OTKa3aTbCfl OT TpanHUHOHHblX MeTOnOB reOMeTpH- 
3aUHH H OT BHnOJlHeHHfl PaCWTOB no KapTaM H30nHHHfi? 

H ~ O ~ X O ~ I I M O C T ~  TaKOrO OTKa3a liHKTyeTCfl H TeM O ~ C T O ~ ~ T ~ ~ ~ C T B O M ,  
qT0 BCe KapTH H30nHHHfi. nOCTpOeHHble C IlOMOUbH) TPanHUHOHHblX 
rpa@usec~nx H r p a @ o - a ~ a n ~ ~ w u e c ~ ~ x  npouenyp, nsnnwTcfl MonennMH, 
TOqHOCTb KOTOPblX IlPHMeHUTenbHO K 0TJIeJlbH0fi T04Ke He nOnnaeTcR 
~ o n i i r e c ~ ~ e ~ ~ o f i  ouerlrte, B TO BpeMx K a K  T O ~ H O C T ~  B cpenHeM npsMe- 
HHTenbHO KO BCeMy MHOXeCTBY TOWK KaPTbl OUeHWBaeTCIl Ha OCHOBe 
~ p a f i ~ e  HeHaneXHblX a~anorufi  [253] HAH C IIOMOlqbH) TPYnOeMKOrO 
( ~ o r n a  pesb nneT o KapTe, n o c ~ p o e ~ ~ o f i  6e3 ucnonbsosaewn cTpororo 
~ ~ c ~ p a u ~ ~ e p n o n x u w o ~ ~ o r o  a n r o p n r ~ a )  MeTona pa3pexe~un ceTw TO- 
YeK H ~ ~ J I I O ~ ~ H H I I  nYTeM HX HCKnH)qeHHR no 0AH0fi [161]. 

B CBJl3H C 04eBHnHblM HeCOBePlueHCTBOM ~ P ~ @ W ~ ~ C K W X  MeTOnOB 
reo~e~pu3auwu Bosnurcna sanara p a 3 p a 6 o ~ ~ u  H BHenpeHwfl B reono- 
r ~ s e c ~ y m  npaKTuKy sucneHnblx (pacseramx) MeTonos r e o ~ e r p w a -  
UWH, peanH3yeMblX C ~OMOUlbK) 3BM. nepexon K sHCJIeHHblM MeTOnaM 
c n o c o 6 c ~ ~ o ~ a n  6~ pacnpocTpaneHnm npasnnbnblx npencTaBne~ufi o 
c y u ~ o c ~ w  reoaneTpwsauuri K a K  npouenyphl BoccTanoBneHun reonoru- 
secKnx nonefi H npaswnbnoro nowuMaHwn snasenwfl KapT K a K  Harnnn- 
HblX 0~06pa~eHHfi  pe3ynbTaTOB BOCCTaHOBneHHR. npH~eHeHHe WC- 
neHHblX MeTOnOB H 3 B M  TaKXe n03BOnHT OUeHHBaTb ( B O C C T ~ H ~ B ~ U -  
s a ~ b )  sHaseHwx reonornsecKux nepeMeHHblx B n106o~ nepecesenuu 
Hccne~yeMoro 6 n o ~ a  3e~noA KOPhl ~ep~HKanbH0fi JIHHHefi, T. e. o6ec- 
neYHT nOJlHOTY BOCCTaHOBneHHff. 9TO IIpeBpaTUT BCe MaTeMaTHseCKHe 
onepaunn Man reoMeTpwsecKuMe MonenflMH nonefi B ouetib npocTble H 
TOsHble Bbl9HCJIHTeJIbHHe IIpOUenypbl. B TO Xe B p e M R  npH HanHsEiU 
CO0TBeTCTBYH)IUHX BblBOAHblX Y C T P O ~ ~ C T B  ( r p a @ ~ n ~ ~ ~ p ~ H ~ e ~ l e f i  H n H  
naXe TOnbKO IIeqaTalOUHX YCTPOBCTB C AOCTaTOqHO IUHPOKUM @OP- 
M Y ~ R P O M )  3BM MOXeT BblAaBaTb pe3ynbTaTbl BOCCTaHOBneHHR 3Hase- 
~ u f i  reonorHyecKHx nepeMeHHblx B sune 0 6 b l ~ ~ b l x  KapT H ~ O J I H H U ~ ~ .  
np1106pe~aH)ulHX B STOM cnysae sucm unnwc~pa~we~bl f i  xapaKrep, 
IlOCKOflbKY H H K a K H X  MaTeMaTHqeCKHX onepaunfi Han 3THMH KaPTaMK 
BblnOJlHflTb He HYXHO. 

O ~ H ~ K O  rJIaBHbIM nOCTOUHCTBOM sucne~nofi TeOMeTpH3aUHH K a K  
npouenypu, nonHocTbm ~ ~ ~ o ~ H T M H ~ H ~ o B ~ H H o ~ ~ ,  usnne~ca B O ~ M O X -  

HOCTb K O ~ H ~ ~ C T B ~ H H O ~ ~  OUeHKH TOqHOCTH ~aXn0f i  K O H K P ~ T H O ~ ~  re0- 
~eTpHsec~0fi  MOnenH. T a ~ a f l  OUeHKa H e  TOnbKO nnfl 06nac~u uccne- 
AOBaHHfl B LlenOM, HO U nnfl ~ a X n 0 f i  TOqKH 3~0fi  06JIac~H MOXeT 
661tb nonysesa, ucxonx us Tex npennonoxe~ufi, KoTopble nonoxenbl 
B o c ~ o s y  ucnonbsyehloro anropwma 3 ~ c ~ p a w ~ ~ e p n o n x u w ~ .  K p o ~ e  
T O ~ O ,  nnfl nw6oro KoHKpeTnoro cnysax ~ ~ O M ~ T ~ H ~ ~ U U H  npw n l o 6 o ~  
anrOpHTMe 3KCTpaHHTepnOJIflUHH, eCnH CeTb TOWK ~ a 6 n l o ~ e ~ w n  H e  flB- 
nneTcn cnwurKoM ~ e p a s u o ~ e p ~ o f i ,  MOXHO u a f i ~ u  OUeHKy T O ~ H ~ T H  
reo~e~pwsec~of i  Monenii. 83fl70fi B uenoM. CoBeplueHHo H e  3 a ~ ~ c f l t q y m  
OT npennonome~ufi, nemaunx B ocHoBe anropwTMa 3KcTpaunTepno- 
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nnuuu 3 ~ a  sanasa peuraeTcn naBH0 npnMeHnmueMca B reodornu 
MeTonoM pa3pexe~ua  ceTw ToseK ~a6nroneuun B ero cneuu@wsecrcofi 
@0pMe, U ~ B ~ C T H O ~ ~  n0n Ha3BaHHeM pa3peXeHHff CeTH nyTeM HCKJlIOse- 
nun TOseti ~a6nmnenus  no on~of i  11611 u nerKo peann3ye~ofi Ha 
3BM, eUIU BOCCTaHOBneHUe n0nn no KOHUa ~ J I ~ O ~ U T M U ~ H ~ O B ~ U O  

Iloctionb~y C ~ U H O C T ~  r e o ~ e ~ p u 3 a u u u  -  TO BoccTauoBnen~e 
(s t ic~pau~~epnonnuarr)  nucKpeTno s a n a ~ ~ x x  reonorwsecKwx nonefi, 
sucnenme W T O ~ H  r e o ~ e ~ p n 3 a u u n  n o n x ~ b l  K ~ ~ C C U @ U ~ ~ ~ O B ~ T ~ C U  
no TeM IIpHeMaM 3KCTpaHHTepnOJIflUUU, KOTOpble B UUX HCnOJIb3yIOT- 
ca. D~ctona RCHO,  TO paccMoTpeHue Bonpoca 06 ~ B T O M ~ T U ~ ~ U U H  pe- 
lVeHUR ~OPHOreOMeTPU'leCKUX 3anas uenecoo6pa3~0 Hasarb 061ueR 
X ~ ~ ~ K T ~ ~ H C T U K O ~ ~  MeTOnOB ~ H C ~ ~ H H O ~ I  3KCTpaHHTepnOnflUHU, IlpUMe- 
HneMblx B reonoruw 

3 2. METOAbI 'IMCJIEHHOFI 3KCTPAMHTEPnOJIRUMM n O n E U  
TEOJIOTMYECKMX IlEPEMEHHblX 

n p u  r e o ~ e ~ p u 3 a u u u  n noncseTe 3anacos H ~ @ T H H H X  u r a 3 0 ~ u x  sane- 
xefi sanasy s ~ c ~ p a u u ~ e p n o n a u u u  06619~0 I ~ ~ U X O ~ U T C U  pemaTb B 
cnenymwefi nocTauoeKe. Ha nnocrcocm XY 3anana Kouesuan c o ~ o -  
KYfiHOCTb nHCKpeTHblX T O W K  ua6n10ne~un C KOopnHHaTaMU (XI, yi), 
( ~ 2 .  yz),. .., (xi. yi). .  . . . ( x n .  yn). n n n  ~ a x n o f i  T O ~ K U  H ~ B ~ C T H H  
TosHhIe unu n p u 6 n u x e ~ ~ b l e  3 u a s e ~ u a  ~ o f i  wnu HHOR reonorusec~ofi 
n e p e ~ e ~ ~ o f i . z = f ( x ,  y ) ,  cooTeercTseuuo p a s m e  zl, zi.. . , z i , .  . . , z,. 
Heo6xonu~o Hafi~u anropuTu oueuKu ( ~ o c c ~ a ~ o s n e u u n )  3 ~ a s e ~ n n  2, 
I~PuM~HNMH~~ K n1060fi T09Ke H ~ K O T O P O ~ ~  O ~ ~ ~ C T U  F, npuHaAfle~al4efi 
TOR x e  nnocrcucTu XY u npuuepno co~nanaioqefi c 06naCTbE0, oxa- 
paKTepU30BaUH0fi ~ a 6 n l o n e u u n ~ u ,  HnU C K ~ K O B - T O  WCTblO 3 ~ 0 8  06- 
JIBCTU. 

T a ~ a a  sanasa, KouesHo, uMeeT 6ecsucne~uoe MuoxecTBo peure- 
~ u f i .  O ~ H ~ K O  nonasnaloqee 6 o n b m u u c ~ ~ o  M H C ~ U M N X  ( H  n a x e  npae- 
TRqeCKU P ~ ~ ~ w ~ o B ~ H H ~ I x )  BJlrOPUTMOB WCJleHHOI'O BOCCTaHOBneHUIf 
06nanaer BeCbMa ~aJlOfi UeHHOCTbIO: OHU He UMeIOT BbIXOna Ha KO- 
~ u Y ~ c T B ~ H H ~ I O  OUeHKy nOrpeUHOCTU 3KCTpaHHTepnOnAUHU B Ka~L40fi 
TOqKe 06nacrn BOCCTaHOBneHUH U B 3TOM CMblCne H U W M  He ny'fule 
rpa@usec~wx MeTonos BoccTaHosneuun, ucnonb3ye~blx npu nocTpoe- 
H H U  KapT W ~ O J I U H H ~ ~  BPY'IHylO. Ana Tor0 q~06b1 npHMeHeHne sUCJIeH- 
H O ~  3KCTpaUHTePIlOnflUUU naBan0 cepbe3Hblfi BblUrPbllU CPaBHeHHH) 
C rpa@U.le~tiUhl BOCCTaHOBneHUeM nonefi, sUCneHHaR 3KCTpaUHTepnO- 
flRUFiH'n0Jl~~a ~ ~ ~ U P O B ~ T ~ C I I  Ha KBKUX-TO TO'IHO C@OPMYJIUPOB~HHEJX 
npclno.ioxeHnax o csohcrsax ~ ~ ~ H K U W I I  z = f ( x ,  y) .   TO nBnHeTcn ue- 
O ~ X O ~ H M ~ I M  vc.1ouueM mn pea.iu3auuu npouenypbl uoccraHouneHnn. . . 
n0nycKaIOLUefi KOJIU'leCTBeHHyIO OUeHKy TOqHOCTU BOCCTaHOBneHUR B 

~ a x n o f i  TosKe uccnenye~ofi o 6 n a c ~ u  F. B s a ~ u c u ~ o c ~ u  OT xapamepa 
npennonoxeuufi o csofic~sax @ ~ H K U U U  z=f(x,  y) ,  n e x a q u x  B ux 
OCHOBe, aJlrOpUTMbl 9WCneHHOI'O BOCCTaHOBJleHHR i'eOJIOrU9eCKHX no- 
nee. u c n o n b 3 v e ~ ~ e  B aacronqee BpeMa, MoryT 6blTb 06aenuueuh1 B 
ceMb rpynn. 

I I ep~ym rpynrry 06pa3yIO~ MeTonar, ocHosauuble ua npennonoxe- 

I HHH, ,970 @YHKUHII Z=f (x, y) nOCTaT09HO npocTa H a npenenax 06- 
JIaCTH F, B ~ X T O R  B '  UeJIOM, MOXeT 6blTb 6e3 HeJOllYCTUMO 60nbmofi 
nOl'PelLlHOCTU OnUCaHa HeKOTOPblM OTHOCUTenbHO HeCJlOXHblM aHanW- 
THqeCKWM BblPaXeHUeM .?=f.(~, Y) ,  OTBe'4alOUIUM $YHKUUU,'KOTO~~II: 
1)  HenpephIBHa caMa u uhteer ~ e r i p e p m m e  npouseon~h~e Bcex no- 
prm~oe,  2) conepncnT ne 6onee n ~ o s @ @ u u u e u ~ o s ,  m e  n - KonusecT- 
BO T O ~ ~ K  H ~ ~ ~ I O ~ ~ U U R ,  nanHue no KOTOPNM U C ~ O ~ ~ ~ Y I O T C S I  nnn on- 
peneneauc sncneuHblx s~aseuuf i  K O ~ @ @ H U H ~ H T O B  @YHKUWH f. (x, y) . 
B a c c ~ a ~ o ~ n e u u e ,  6a3upy1oqeeca Ha TaKoM npennonoxeHuu, 6 y n e ~  
u a a ~ ~ a ~ b  ~ H ~ ~ U T U ~ ~ C K O ~ ~  annpo~cu~auuef i ,  unu npu6nuxeuue~  c 
IIOMOIUbIO ~ H ~ J I w T U ~ ~ C K O ~ ~  @YHKUWU. 

q a q e  BC*O @ y u ~ u u a  z=f(x ,  y) npennonaraeTca pa3noxu~oB a 
~ U C T P O  C X O ~ R U U ~ ~ C R  PIln Tefinopa, q T 0  n03BOnffeT 3aMeHflTb ee CTe- 
n e e e m  ( a n r e 6 p a w s e c ~ u ~ )  nonuuoMoM [106, 1381. Muorna nonyclta- 
IOT,  TO ~ a u 6 o n e e  6bic~po cxonnqufica pan Tefinopa nonysaercn ue 
nnff CZMOR @YHKUUU f (x, y ) ,  a nnn n o r a p u @ ~ a  In [ ( f  (x, y)]  OT s ~ o f i  
@YHKUUH, u B KasecTBe I I ~ H ~ ~ H X ~ H H O P J  OnecaHun nonn wcnonbsy~o~ 
nonu~o~wanb~o-~~cnoueuunanbHyM @YHKUUH), T. e. ~ O C T O R H H ~ H )  c 
n o ~ a s a ~ e n e ~  cTeneHu d sune anre6pausec~oro nonuuoMa or npocT- 
PaHCTBeHHblX KOOPnUHaT X U Y [28, 50, 1181. H a ~ o u e u ,  nonaraa 
@YHKUUIO z=f(x, y) pasnoxuhlofi B ~ N C T P O  CXon~~uficII pnn Qypbe, 
IlPUjleM K BOCCTaHOBJIeHUIO nOnR C nOMOUbIO KpaTUOrO ( ~ B O ~ ~ H O ~ O )  
TpUrOHOMeTpUqeCKOrO ~ O ~ U H O M ~  Qypbe [126, 1901. TaKUM 0 6 p a 3 0 ~ ,  
cyqecTeyeT TPU O C H O B H ~ ~ X  MeTona a ~ a n u ~ u s e c ~ o f i  a n n p o x c u ~ a u ~ n .  
1 i c n o n b 3 y e ~ ~ x  npn BoccTaHosneuwn reonorusecKux nonek. O ~ H  w 3  
HUX ~ ~ ~ H P Y ~ T C R  Ha CTeneuublx nonunoMax, B T O P O ~  - Ha nonuuoMn- 
anbH0-3KCnOUeHqHanbUHX (PYUKUUIIX, TpeTUfi -Ha TPUrOHOMeTPW4e- . 
CKUX IIOJIUHOMaX. 

Me~onbl B T O P O ~ ~  rpynnbl OCHOBaHbl Ha UClIOnb30BaHUH TaK Ha3bl- 
BaeMblx noTeuuuanbHux @YHKUUR. OHN Bcerna npusonm K onucanuro 
nonn nonuuoMoM, ~o~opbl f i :  1 )  HenpephIBeH caM u uMeeT Henpepm- 
m e  npou3~on~ble  Bcex nopanKoB, 2) c0nepxu.r TaKoe KonwsqcTeo 
cnaraehlblx, KoTopoe no ~ e ~ b u r e f i  Mepe Ha enueuuy npeshluraeT sucno 
T O W K  H ~ ~ ~ H ) ~ ~ H u A ,  n a ~ ~ b l e  no HUM nOnXHbl 6blTb YYTeHbl B OnliCa- 
HUH nOnR C IlOMOUIblO I l ~ T e ~ ~ U a i l b ~ b l j ~  @ Y H K U U ~ .  B ~ P O C T ~ ~ ~ U I ~ M  Cny- 
sae I IOf lUHbM uMeeT @ o p ~ y  JIU~efiHok K O M ~ U H ~ U U U  n o ~ e a u u a n b ~ ~ x  
~ Y H K U H ~ ~ ,  n o n o n u e ~ ~ o f i  C B O ~ O A H ~ I M  sneHoM (ue 06n3a~enbao o~nws-  
HbIM OT H Y ~ R ) .  K O M ~ U H ~ ~ H R  COAepXUT POBHO CTOJbKO IlOTeHUUallb- 
BblX @YHKUUR, CKOnbKO T O ~ ~ K  C U3BeCTHbIMU 3HaWHUIIMU Z = ~ ( X ,  y) 
UMeeTCR B U ~ ~ n e f l y e ~ ~ f i  o6nacru F. Kaxnoii TOsKe H ~ ~ J I I O ~ ~ H U R  C 
W ~ B ~ C T H H M  s ~ a s e u u e ~  z oTsesaeT onHa u TonbKo onHa noreuuuanb- 
HaU @yHKUHfl, T. e. TaKaR @YHKUWII. KOTOPaII B naUH0fi TOsKe n0CTU- 
raer MaKcuMyMa u no Mepe ynaneHua OT Hee H n106o~ aanpasneuuu 
MOHOTOHHO y6blBaeT, CTPeMIlCb K HYJIIO Ha ~ ~ C K O H ~ ~ H O  ~ O ~ ~ U I O M  PaC- 
CTORHUU OT TOVKH. MeTony IIOTeHUHailbHhlX @yu~uuf i  M O X H O  naTb 
oseub npocrylo conepxaTenbuym uHTepnpesauuro, TpaKTyn ero Kati 
pa3noxeuue onucaHun nonn Ha @ouoaym cocTasnaloqym, 3 ~ a s e ~ u e  
~ o ~ o p o f i  a npoc~ef iu re~  cnysae pasiio c B o 6 o n ~ o ~ y  s n e n y u  C ~ M M Y  

I CaHOMWlbHHX ~ @ @ ~ K T o B > ,  OTpaXaeMyIO nHHefiU0fi ~0~6HHaUlIefi no- 



T e H U u a n b H b l X  @YHKUWB.  PA n O C T a T O Y H 0  ~ ~ B H O M ~ ~ H O ~  CeTH T O W K  
H ~ ~ J I I O J I ~ H W R  ~ ~ c o ~ I O T H O ~  s n a s e H u e  M n o x w T e n u ,  c T o n u e r o  nepen on- 
HOB U 3  n O T e H U H a J l b H U X  @ Y H K U W ~ ,  M O X B T  CI IYXWTb ~ ~ 0 e 0 6 p a 3 ~ 0 k  M e -  
pok a H 0 M a n b H O C T H  T o r 0  Y q a C T K a  I IOnR,  H a  KOTOPOM HaXOnUTCR T O q K a  
H a 6 n I O & e H H R ,  C O O T B e T C T B y l o U a f f  naunok ~ O T ~ H U H ~ ~ ~ H O ~  @YHKUHH. 

B K a s e C T B e  ~ P e T b e k  rpynnbl M O X N O  B b l n M H T b  M e T O n b l  BOCCTaHOB- 
n e H u a  reonornsec~wx nonek, 6a3wpymu~ecs H a  T a K  ~ a o ~ e a e ~ o k  
T e o p u n  c n n a k H o s  I15.381 u n o c T a T o s e o  mwpo~o n p u M e n R e M o r o  npu 
p e m e H n u  aanas M a T e M a ~ u s e c ~ o k  @ H ~ U K H  MeTOnOM K o u e s H b l x  3 n e ~ e ~ -  
T O B  [1791. I ? c c J I e A y e ~ a R  o6nac~b F C Y s e T O M  n p O C T P a H C T B e H H O r 0  no- 
n O X e H H R  T O W K  H a 6 n 1 0 n e U ~ R  ( H ~ H  H e K O l ' O P U M  C T a H n a P T H b l M  o6pa- 
3 0 ~ )  pas6usae~cs H a  P R A  IIpHMblKaIOIUHX npyr K npyry Y W C T K O B  
O ! J F ~ H ~ K O B O ~  (POPMU, H a n P H M e P  H a  Tpey l 'OnbHWKU H n H  ~ p n M O y r o ~ b H H -  
KN.  B npenenax K a x n o r o  us y s a c T K o s  ( P y ~ ~ u u n  z=f(x,  y) s a M e u n e T -  
C5l C T e n e H H b l M  nOJlHHOMOM ( 0 6 ~ 4 ~ 0  K Y ~ H ~ ~ C K U M  HJlH B B a X A h l  K Y ~ A -  
~ ~ C K U M ) ,  u n o n y s a e T c r r  c n n a k ~  - K y c o s H a s  a n n p o K c w M a u u n  cnox- 
HOB @YHKUWW H a 6 0 p o ~  c T e n e H H U x  n o n n H o M o B  n e s m o K o r o  nopsima, 
~ a ~ n b l k  H 3  KOTOPblX O n U C b l B a e T  OAUH W3 BUJIeneHHblX YqaCTKOB U, 
h a K  npaewno, 6e3 paspuea B s H a s e H u r r x  C ~ M O ~  @ y n ~ u u a  unw c a ~ o k  
@YHKuuw H O Z H O ~  A n U  6onbmero s H C n a  ( 0 6 ~ 4 ~ 0  n e p ~ o k  U B T O P O ~ )  
ee npou3~on~blx  c o n p n r a e T c n  (c~neueae~csi )  c n o n w u o M a M w ,  onwcbl- 
BIIOIUWMU C M e x H b l e  Y s a c T K u .  XOTR B n a n b u e k m e ~  T ~ K O ~  M e T o n  onn- 
CaHUf l  U BOCCTaHOBJIeHUR r e O n O P H 9 e C K U X  nonek Mbl  6 y n e ~  U a 3 b l B a T b  
M e T O n O M  c ~ J I ~ ~ H o B ,  C n e n y e T  Y' leCTb,  '4TO I'eOJIOru 06bl9~0 B K J l a A b l E a -  
IOT B n o H m H e  ~ c n n a k u ~  H e c K o n b K o  npyroe conepxasae, s e M  n a r e h a a -  
TAKW,  pa3pa60~asmue T e o p u m  cnnaBaos. B reonorew c n n a k u o ~  H a -  
3 b l B a M T  nm6ym K y C O s H O - n O n H U O M H a n b H y W  a n n p O K C E t M a U K I 0  $IYHK- 
UWR, OCHOBaHHYlO H a  C T e n e H H b l X  OOJIHHOMBX, a M a T e M a T U K H ,  C onuok 
CTOPOHbl, H e  H a 3 U B a H ) T  ~ l l f l a f i ~ ~ ~ ,  H a n P H M e P ,  K Y C O ~ H O - K Y ~ U Y ~ C K Y H )  
annpoltcuuauwm, nonycltamuym pasptmbl B T O P O ~  I I ~ O U ~ B O ~ H O ~ ,  c 
npyrok CTOPOHU, I IOJlb3YMTCR T a K U M H  IIOHflTURMU, K a K  a T P U r O H O M e T -  
pwsecxuk c n n a k s ~ ,  n o K a  H e  n p u M e H n e M b l M u  B reonowe. 

~ K T U ~ ~ C K U  I ~ o J I H H o M H ~ ~ ~ H ~ ~ ~  ( c T ~ ~ ~ H H o A )  c n n a k U  3 a n a e T  no- 
B e p X H O C T b  r " (~ ,  y ) - Z = O ,  B K O T O P O ~  K Y C O q H O - n O n H H O M U a n b U a R  (PYHK- 
uns  z=f,(x, y) so scex T o s K a x ,  H e  npwnannexauux rpaswuasl 
M e X n y  B b l n e n e H H b l M H  Y s a C T K a M U ,  H e n p e p b l B H a  B M e C T e  CO BCeMH np0- 
U ~ B O ~ H H M U ,  donee B b l c o K u e  us  HHX ( ~ a r u ~ a a  c s e ~ e e p ~ o k )  T o x n e -  
C T s e H H o  pamu nynw, a ua rpauuuax M e x n y  y s a c T K a M u  xapaarepu- 
3YeTCR P a 3 P b l B O M  3 ~ a q e H H k  O ~ H O ~  H 3  C a M b l X  BblCOKUX ( ~ p e ~ b e k  H n K  
B T O P O ~ )  nPOW3BOnHblX,  H e  P a B H b l X  H y n W  BO BCeX BHYTPeHHHX T O q K a X  
y s a c T K o B .  Hanusue p a s p b l s a  B s e a s e H w n x  o n ~ o k  ws npouseonsblx 
I l 0 3 B O n R e T  I I p a K T U g e C K U  no n m 6 b l ~  HCXOnHblM n a H H b l M  n 0 n y ' l H T b  no- 
B e p X l i O C T b  r ,(~, y)-z=O (&iMeloIIIyKl C p a B H H T U b H O  B C p e n H e M  H e -  
6 0 n b U I U e  abconm~able aenwsunu yrnoa iiawwa K SIJIOCKOCTU XY, 
KPHBHSHY, a T a K x e  o r H o c u T e n b H o  ~e6onbmym nnoqanb) nnoreo, 6e3 
KpYTOCKnOHHblX BblCOKOaMIIJlWTYnHblX ~ P O B H C ~ H U ~  U C K n a A O K  < H a -  

~ n n y ~ y m  H a  ( P a ~ ~ u s e c ~ u e  TOPKUB. 6 n a r o n a p R  n o c n e n H e M y  O ~ C T O R -  
T e n b c r e y  n p u M e n e H u e  ~ n n a t ~ o s  n o M o r a e T  ~ 3 6 a B u ~ b c f l  OT s a c T o r o  no- 
flBJIeHHR p e 3 K H X  o c u H n n f l 4 i f i  ( ~ B Y ~ P O C O B B )  3 l i a q e H ~ k  H H T e p n O n H -  
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pylolqek @YHKUHH f x ( X .  Y)  M e X A Y  TO'IKBMH ua6nmne~nn H H a  K p a R X  
o6nac~w F, I I p l i n a T b  I lOEepXHOCTH f,(x, y ) - Z = O  C 3 H e p r e T H s e C K H  
BblrOAHYtOB (POPMY. 

B ' J e T B e p T y l o  rpynny M O X H O  BKJIIO'fWTb M e T O n b l ,  KOTOPble  HCXOBRT 
ti3 n o n y q e H w x ,  H TO z=f (x, y) BO B c e x  T o w a x  uccnenye~ok 0 6 n a c ~ U  
F, H e  R B n u m u H x c f f  W s K a M w  ~ a 6 n w n e ~ w n  u H e  npuaannexauux rpa- 
H H U a M  06nac~u. Y A O B n e T B O P I l e T  HeKOTOPOMY IIPOCTOMY A H ( P @ ~ ~ ~ H -  
U H a n b H O M y  Y p a B H e H U I O ,  B u n  KOTOpOrO H a M  U3BeCTeH.  n p H  n p a K T H ' 4 e -  
CKOM U C n O J l b 3 0 B a H H U  MeTOnOB ' l e ~ B e p ~ 0 k  r p y n n U  3 a n a ' I a  BOCCTaHOB- 
J l eHHR n 0 n R  ( P ~ K T I ~ ~ ~ c K H  CBO!JLiTCR K P e W e I f H I O  T o r 0  H n H  UHOPO &H@- 
@ e p e ~ I I H a n b H ~ r ~  Y p a B H e H H R  B W C T H b l X  npOU3BO&HbIX M e T O n O M  KO- 
H e s H U x  pasuoc~ek, 0 6 ~ 4 ~ 0  p e a n u ~ y e ~ o ~ y  H a  octioee a n n p o K c w M a u u u  
I I p O C T p a H C T B a  pelue~uk ~ H @ @ ~ ~ ~ H u u ~ J I ~ H o ~ o  Y p a B H e H U R  n p O C T p a H -  
CTBOM C e T 0 4 H b l X  @ Y H K U U ~  [219], q T O  n O 3 E O n R e T  H a 3 B a T b  M e T O n b l  se- 
~ B e p T o k  rpynnbl M e T o n a M w  C e T o s H b l x  @ Y H K I I W ~  WAR, npoue, M e T o n a -  
MH CeTOK [19]. 

n n ~ a n  rpynna M e T o n o s  B o c c T a u o s n e u w n  r e o n o r u s e c K u x  nonek uc- 
n O n b 3 y e T  ~ a ~ e m a ~ w s e c K u k  a n n a p a T  T e o p u u  c n y 4 a k H b I x  @ Y H K U U ~ .  no- 
r n s e c K u  6 e 3 y n p e s ~ a ~  n n T e p n p e T a u H a  K o T o p o r o  n p m e H u T e n b H o  K reo- 
noruu n a H a  B p a 3 p a 6 0 ~ a u ~ o k  X. M a ~ e p o ~ o ~  [I621 r e o c T a T u c T u s e -  
C K O ~  T e o p n u .  M e ~ o n b ~  B T O ~  rpynnbl, B nanbsekme~ u M e H y e M b l e  reo- 
c T a r w c T u q e c K u M u ,  6a3wpym~cn iia n p e n c T a a n e n w w  o K p a i r U e h  cnox- 
HoCTH c a ~ o k  @YHKUHU 2=f (x, Y) H . ~ A ( P @ ~ ~ ~ H u N ~ J I ~ H ~ ~ x  Y P ~ B H ~ H U ~ ,  

.. -. 
161,269], o n u c u e a e M o r o  3 ~ 0 ~  @ y ~ ~ u u e k .  

U ~ C T ~ H ,  rpynny o6pa3ym~ M e T O n b l  BOCCTaHOBneHHR noneh, OCHO- 
B a H H H e  H a  r u n O T e 3 e  0 3 I i a Y H ~ e f l b H 0 6 ,  HO B C e  Xe 0 r p a H u s e H H o f i  C n O X -  
HOCTW @YHKUHW z=f(x,  y) .  npennonarae~cn, s ~ o  B 6nwxaf im~x OK- 
PeCTHOCTflX I IOqTH ~ a w n o k  K O H K ~ ~ T H O ~  TOqKU (&. yK) O ~ ~ B C T U  F H a  
~ ~ c K o H ~ ~ H O  MaJlOM 3 J l e M e H T e  3 ~ 0 k  0 6 n a c ~ n  C a M a  (PYHKUWR f ( X ,  Y )  
U J l u  H e K O T O p a s  E p y r a R  @YHKUUII V ( X ,  y ) ,  C B R 3 a H H a R  C f (x, y) B 3 a H M -  
HO onu03~asuofi ~ ~ B U C B M O C T ~ K )  ( ~ a n p u ~ e p .  V(x, y) =In [f(x, y)], MO- 
X e T  6 b 1 ~ b  3 a M e H e H a  C T e n e H H b l M  nOJIUHOMOM HeBblCOKOrO ( 0 6 ~ 9 ~ 0  H e  
B U U e  T P C T ~ ~ ~ O )  I l O p R n K a ,  npEl HCnOnb3OBaH€lH KOTOpOrO n J l R  OUeHKH 
3 ~ a q e u u n  @ ~ H K U W H  f (x, y) ( H ~ H  V(x, y ) )  B npyrok T o w e  (xi, yi) ,  H e  
n p u ~ a n n e x a u e k  6 n u x a B m u ~  o K p e c T n o c T m  TOYKU (xH, yK), norpem- 
HOCTb OUeHKU B C p e n H e M  O K a 3 L J B a e T C R  T e M  6onee ~ H ~ ~ u T ~ J I ~ H O ~ ,  s e M  
A a n b I U e  T O s K a  (Xi ,  yi) OTCTOUT OT TOYKB (Xx, yH).  B CYIUHOCTU, 3 T 0  
npennonoxenue, x o T n  u H e  @ o p ~ y n w p y e ~ o e  RBHUM 06pa30~ ,  n e x u T  
B ocuoee T p a n n u c i o n n b l x  nns  reonorwu rpa@nsec~ax M e T o n o s  B o c c T a -  
H o s n e H u n  nonek a p w @ ~ e ~ u s e c ~ u x  n e p e M e H H M x ,  peanusye~oro npw 
rlOCTpOeHUH K a p T  u 3 0 n U H W 8 ,  T. e. T e X  MeTOnOB,  KOTOPble  M O X H O  H a -  
3 B a T b  C O ~ C T B ~ H H O  reOnOrWqeCKWMB,  MnU r o p H o r e o M e T p u s e c K w M R .  no- 
  TO MY M e T o n b l  B o c c T a H o s n e H u ~ ,  n p u H a n n e x a q i i e  K m e c ~ o k  rpynne. 
6 y n e M  H a 3 b l B a T b  M e T O n a M H  s U c J l e U H 0 k  r 0 p H O k  r e O M e T p U H  ( Y H O ~ ~ H H O ~  
r e o M e T p u u  nenp) . 

B cenbmym rpynny MU B w m q a e M  M e T o n b l ,  ucnonb3ye~ble B cny- 
q a R X ,  K O r A a  3 a Z a ' I a  BOCCTaHOBJleHHR n 0 n R  K O ~ H ~ ~ C T B ~ H H O %  r e O n O r U -  
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sec~oir n e p e M e ~ ~ o B  peluaewn H a  o c H o a e  o n H o e p e M e H H o r o  ucnonb30- 
B a H H R  nsyx H n u  60nbtuer0 rwcna M e T o n o s ,  npueannexaqux K pas- 
H U M  rpynnaan. H a n p u ~ e p ,  B u a s a n e  none a n n p o K c u M u p y e T c n  TOB H n u  

npyrok ~ H ~ ~ U T U Y ~ C K O ~  @ y H K U ~ e f i  C q u t n O M  K O ~ @ @ H U K ~ H T O B ,  KOTOpOe  

3 H a q U T e J b H O  M e H b l u e  KOnH' l eCTBa  UMeIOUHXCII  TOYeK H ~ ~ A I O ~ ~ ~ H U I I ,  a 
l i o n e  p a 3 ~ o c ~ e f i  M e x n y  u a 6 n 1 o n e ~ ~ b l ~ u  H p a c s e T H b l M u  s ~ a s e ~ w n ~ u  
OnHCblBaeTCf l  C IlOMOUlbH) I I O T e H U H a n b H b l X  @YHKUWR. none n e p e M e H -  

HOW B ~ C C T ~ H ~ B J ~ W B ~ ~ T C R  CYMMHPOBaHUeM p e 3 y n b T a T O B  ~ H ~ J ~ H T U ~ ~ C K O ~ ~  

annpoecwhtauuu H 3 ~ a r e ~ u f i ,  K o T o p b l e  B T e x  x e  T o w a x  n p u H n M a e T  

COOTBeTCTByIOlUaFi n U H e k H a f l  K O M ~ H H ~ U U I I  I I O T e H U U a n b H b l X  @YHKUHR. 
T a ~ o r o  p O n a  M e T O n b l  BOCCTaHOBJIeHUE 6 y n e ~  U M e H O B a T b  K O M ~ U H U -  
P O B a H H b l M H  M e T O n a M U .  

O ~ H T  I I O K ~ ~ H B ~ ~ T ,   TO nonn, c KOTOPHMU n p u x o n u T c n  onepwpo- 
B a T b  npw r e o ~ e ~ p u 3 a u u u  u n o n c s e T e  aanacos H ~ @ T R H M X  u r a 3 0 ~ b 1 x  
sanexek, H e  H a C T O n b K O  I lpOCTbl ,  9 ~ 0 6 ~  UX M O X H O  6 ~ ~ 0  C n O C T a T 0 9 -  

HOB Ann n p a K T U s e C K H X  UeJlea TOYHOCTbM B O C C T a H a B n H B a T b  n 0  aJlr0- 
P U T M a M  ~ H ~ J ~ H T U ~ ~ C K O ~  a n n P O K C W M a U H H ,  N 9TO HHKaKUX 0 6 ' b e K ~ H H ~ b l X  

K p a T e p u e B  nnn sbl60pa o 6 ~ e r o  suns a n n p o ~ c u ~ u p y r o q e R  @YHKUHU, 
K a K  n p a B u n o ,  y c T a H o s u T b  H e  y n a e T c n ,  ~ O ~ T O M Y  a H a n u T n r e c K a n  an- 
IIPOKCUMaUUII  H e  M O X e T  W l Y X W T b  OCHOBHHM MeTOnOM T e O M e T P U 3 a -  

uuu.  OH^ npuronna nulub nnn p e l u e n u r i  p a 3 n n r ~ b l x  T e o p e T n s e c K u x  

3aAa9, CBOARUlHXCB K T a K  H a 3 b l B a e M O M Y  a H a J I U 3 Y  T p e H n a  11 OCTaTO'l- 

HblX O T K J I O H ~ H P ~ ~  [106, 1381. 
M c ~ o J J ~ ~ o B ~ H u ~  onucanun T p e H n a  a J I r e 6 p a u Y e c K u M  n o n w H o M o M  

C T e n e H U  k p a B H O 3 H a Y H O  n P H 3 H a H H H )  H e ~ J l y q a R H b l M ~  U ~ M ~ H ~ H H ~  K a K  

c a ~ o i l  @ ~ H K U W W  z=f(x,  y ) ,  T a K  n ecex ee n p o u 3 ~ o n ~ t ~ x  H e  sbllue 

k-r0 n O p n n K a ,  B TO B P e M R  K a K  n P O H 3 B O A H b l e  (k+l)-r0 A 6onee Bbl-  

COKUX n0pX)IKOB OTHOCIlTCIl K ~ J I y 4 a f i H b l M  BeJ lU ' IUHaM.  ~ P U M ~ H R ~ ~  an- 
I IPOKCHMaUUM ~ O ~ W H O M U ~ ~ ~ H O - ~ K C ~ O H ~ H U W ~ . ' ~ ~ H O ~  @ y H K u u e f i  C an- 
r e 6 p a u s e c ~ u M  n o n u H o M o M  k-ro nopnnlta B K a q e c T s e  n o ~ a 3 a ~ e n n  me- 
nesn, K c n y s a B ~ b l ~  B e n u s u H a M  @ ~ K T U ~ ~ C K W  O T H O C ~ T  B c e  n p O H 3 B O n -  

H N e  no x u y OT @YHKUHH u=lnz, n M e l o q u e  n o p n n o l c  suue k. An- 
I l p O K C H M a u H n  TpHTOHOMeTpU' lCCKUM n O n H H 0 M O M  @ypbe C B f l 3 a H a  C 

runore308 o n p e n c T a s w M o c T u  @YHKUHH z=f(x,  y) C X O ~ R U W M C I I  TPU- 
I 'OHOMeTPH9eCKnM p f l n O M  n C OTHeCeHHeM K c n y q a k ~ b l ~  ( O C T ~ T O ~ H ~ I M )  
C o c T a B n n m q u M  B c e x  s n e H o B  3~0ro  pnna, o T s e s a m q u x  T a c T o T a M .  60- 
nee BblCOKUM, 9 e M  Y ' lTeHHble  B a n ~ p 0 ~ ~ ~ ~ ~ p y M ~ e 8  @ O P M Y ~ ~ .  

T ~ K R M  06pa30~ .  U ~ M ~ H ~ H U ~  BUAOB a n n p o ~ c u ~ ~ p y ~ ) m e R  @ 0 p M y n b l  
n p n B o n u T  K U ~ M ~ H ~ H A H )  c a M n x  0 I I p e L i e J I e ~ H f i  T p e H n a  u o c T a T o s H t d x  

(cnyraf i~ux)  o ~ m o ~ e ~ u R ,   TO n p e s p a q a e T  secb ~ p e ~ n - a ~ a n u s  B 

~ p a 8 n e  y c n o s f i y l o  npouenypy. B n o H u m a H u u  c M B c n a  B o c c T a H o s n e w n n  
reonorusecnnx noneir T a K o r o  pona y c n o s ~ o c ~ e f i  u e T ,  B csnsu c s e M  

B o c c T a H o B n e H n e  nonefi r e o n o r u s e c K H x  n e p e M e H H b l x  H ~ p e ~ n - a ~ a n u s  
c n e n y e T  p a c c M a T p w s a T b  K a K  sanasn, B o 6 q e ~  cnysae npwuuwnnanb- 
HO p a ~ ~ ~ a e .  Pa3nusun M e x n y  H W M H  C T u p a M T c n  T o n b K o  B T e x  ~ p a 8 ~ e  
penltwx cnysanx, K o r n a  o614uB sun a e n u n c T s e H n o  B e p H o r O D  ( B H T ~ -  

K a l o q e r o  u3 n p e n c ~ a ~ n e ~ l l i r ,  H e  U O f l J I e x a I u u x  COMHeHHH) 06 YCnOBU- 
R X  @ O P M U P O B ~ H U I I  n c c n e n y e M o r o  r e o n o r u s e c K o r o  T e n a ,  u nonnamme- 
rocn n c ~ o l  @ususec~oR n ~ ~ e p n p e ~ a u u a )  onucaanx T p e n n a  H 3 B e C T P u  
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sapa~ee .  B 3 T H X  cnysanx ~ p e ~ n - a n a n u s  c B o n u r c n  K onpenenenalo 
HUCneHHblX sna re~uf i  K O ~ @ @ H U U ~ H T O B  a u a n u ~ u q e c ~ o i - o  O n u c a H u R  
T p e f f a a ,  a B o c c T a H o s n e n u e  - K ~ p u s u a n b ~ o f i  n o n c T a B n e  B onucauwe 
K O O p n H H a T  (x, Y) KOHKPeTHblX T 0 4 e K .  ~ P W  COBPeMeHHOM Y P O B H e  pa3- 
eurwn ~ e o p e ~ u s e c ~ o t i  reonortiu eoo6qe, reonorun H ~ @ T ~ H H X  H ra30- 
BblX M ~ C T O ~ O X ~ ~ ~ ~ H H A  B qaCTHOCTH. T a K O r O  P O n a  C n H S H H e  3 a n a q H  BOC- 

c+aaoeneawa c sanasefi ~ p e ~ n - a ~ a n u s a  B npouecce u 3 y r e ~ n n  KOH- 
K p e T H M x  aanexeii H ~ @ T U  u rasa n o s T u  B c e r n a  o ~ a 3 u e a e ~ c n  H e n o c T u -  

X l i M b l M ,  9 T O  l lOJlHOCTbM U C K n M q a e T  B 0 3 M O X H O C T b  luWPOKOrO UCnOJ lb -  

~ O B ~ H H I I  a u a n u ~ u r e c ~ o t i  annpoltcmauwn npu s u c n e ~ ~ o f i  r e o M e T p w -  

aawu n n o n c s e T e  s a n a c o ~  sanexeii H ~ @ T U  H ra3a. Ha n p a K T u K e  a 
o 6 q e ~  cnyrae ( c n o x ~ o e  none, H e p e r y n n p H a n  c e T b  T o s e K  ~a6nmne-  
HUH) nm6an I I O n b l T K a  I l P H M e H U T b  ~ ~ ~ P O K C W M ~ U U O H H ~ I ~  BJ I rOPUTM 

npu r e o ~ e ~ p ~ 3 a u w u  n p u s o n w T  K O ~ H O M Y  u3 n ~ y x  p e ~ y n b ~ a ~ o ~ :  1 )  ec- 
nu K o n w s e c T B o  ~ o s @ @ n u u e ~ ~ o s  B a n n p o ~ c u ~ u p y l o q e f i  @YHKUUU 
CnUUlKOM M a n o ,  TO B TOYKaX H ~ ~ J I O ~ ~ H H I I  BOCCTaHOBneHHble  3 H a Y e -  

HHR C)'UleCTBeIIIIO OTJlHLlamTCR OT H ~ ~ . ~ ~ , ~ c H H ~ ~ x .  U.IW 2) CC.1W KO.1ti- 

W C T B O  K O ~ @ @ U U H ~ H T O B  B ~ I ~ I I D O K C U M H D V M ~ ~ C ~  ~ V H K U M I I  C.lUlUKOM ., . a ,  ~ . - ~ - ~ ~ p ~ ~ - ~ ~  

B e n u K O ,  TO liexny T o s K a M s  ~a t inmnenuu,  oco6enuo H a  K p a n x  o6na- 
CTU, O X B ~ Y ~ H H O B  H a 6 n l o n e ~ u n ~ w ,  a n n p o K c u M u p y l o q a r r  (PYHKUUII M e -  

c T a M H  n p n H u M a e T  H a c T o n b K o  60nbtuue u T a K n e  M a n b l e  3 ~ a s e ~ u r r ,  Y T ~  
BOCCTaHOBn?HUe T e p R e T  CMblCn.  nepekafi p e 3 y n b T a T  H e  COOTBeTCTByeT  

T p a n u u a u  H npuwuuny nonuoro ucnonb30sa~un H a n ~ s ~ 0 8  u ~ @ o p ~ a -  
UHH, a BTOPOR, KOHe'lHO, I lBJ f l eTCI l  ~ ~ c o J ~ I O T H O  HeI lPHeMJIeMblM.  

M e ~ o n ~  B o c c T a H o e n e H u z  r e o n o r w s e c K u x  nonefi, 6a3npym1qwec~ 
H a  HCnOJIb3OBaHUH I I O T e H U U a n b H b l X  (PYHKUUB, I l p O U a r a H n H p O B a J I U C b .  

Ii. A. C ~ B W H C K W M  [217]. n o n u ~ ~ a  n a T b  T e o p e T u s e c K o e  0 6 o c ~ o ~ a w u e  
I I ~ J I ~ C O O ~ ~ ~ ~ H O C T U .  UIUpOKOrO I l p H M e H e H U R  O n H 0 8  A 3  ~ ~ ~ H O B U ~ H O C T ~ ~ ~  
T a K w x  M e T o n o s ,  npenyc~a~pweammeii ucnonbsosaeue n o r e m u u a n b -  

HHX @YHKUUB, npunannemauwx K K n a c c y  r a p M o H u r e c K w x  (CM.  HU-  
xe)  @YHKUUR, npennpusma B. M. APOHOBHM [19]. O n ~ a ~ o  n o B o n b r  

B. M. A p o ~ o ~ a  H a M  K a x y T c n  ~ a n o y 6 e n u ~ e n b ~ ~ ~ u ,  n o c K o n b K y ,  BO- 
n e p B b l x ,  u e T  oc~oeaxuii  C s H T a T b ,   TO r e o n o r H r e c K u e  nonn, c KOTOPM- 
M U  n p u x o n n T c x  u M e T b  neno npu n o n c s e T e  3anacos, nonmnbl onucbl- 
BaTbCf l  r a P M O H H q e C K H M W  @YHKUURMW, a BO-BTOPblX. TO'4KU ~a6nrone- 
HUIl P a C l l O J I O X e H b l  no OTHOlueHHlO K U B 0 3 M y U a I O U U M  MaCCaM,  C n y -  
Y Z ~ H O ,  s ~ o  n e n a e T  6 e c n o s s e ~ H ~ ~ a  B c e  paccyxnenwn, u a n p a ~ n e ~ u b l e .  

H e  n o ~ a 3 a ~ e n b c ~ s o  @ H ~ U ~ ~ C K O ~  o n p a s n a H H o c T n  o a c c M a ~ o u s a e ~ o B  

B. M. APOHOBWM ~ ~ ~ H O B H ~ H O C T H  M e ~ 0 n a  ~ o T ~ H u u ~ J I ~ H ~ I x  h Y ~ ~ u ~ i i .  
B ~ ~ o ~ T H o ,  M e T O n b l  nOTeHUUaJ IbHblX  @ ~ H K ~ H B  M o r n u  6b1 6 b l ~ b  O ~ O C H O -  
B a H b l  B P a M K a X  U H @ O ~ M ~ U U O H H O ~ O  I lOnXOAa,  T a K  K a K  C UH@OPMBUA- 

O H H O ~  TOYKU 3 p e H U I I  T P a K T O B K a  T O W K  ~ a 6 n m n e ~ u n  B K a q e C T B e  HC- 

TOYHHKOH B 0 3 M Y U e H U I l  K a X e T C F l  n O B O n b H O  P ~ ~ Y M H O ~ ,  H B CYUlHOCTU 

MMeHHO H a  3~08  T p a K T O B K e  ~ ~ ~ H P Y ~ T c R  y n o M u H a B l u e e c n  Bb l IUe  UC- 

I l O J l b 3 0 B a H U e  M e T O n O B  I lOTeHUUaJlbHblX @YHKUUR n n R  K O ~ U Y ~ C T B ~ H H O ~ ~  
OUeHKH M e P  aaHOMaJlbHOCTUW TO' leK H ~ ~ J I M A ~ H N R .  

B y T M n H T a p H O M  n J I a H e  M e T O n b I  I lOTeHUUaJ lbHb lX  @ Y H K U U ~ ~  T a K X e  

M a n o n p u e M n e M u .  Ann T o r o  9 ~ 0 6 ~  H ~ B T N  B c e  K O ~ @ @ U U U ~ H T I , I  onuca- 
HHE n O n R  C IIOMOUlblO n O T e H U U a n b H b I X  @ Y H K U N ~ ,  IIpUXOnWTCII P e U I a T b  



CUCTeMy y p a ~ ~ e ~ n k ,  sHcno HeH3BeCTHblX B Kompofi paBH0 KOnHseCT- 
BY TOWK H ~ ~ J I R J ~ ~ ~ H w I ~ .  n p ~  60JlblII0M KOJIH4eCTBe T O W K  H ~ ~ ~ M L L ~ H A R  
CHCTeMa MOXeT OKa3aTbCfl HaCTOnbKO H ~ Y C T O ~ ~ ~ H B O ~ ~ .  'IT0 pe3ynbTa- 
Tbl ee PeUIeHUfl 6 y n y ~  BeCbMa CUnbHO 3aBHCeTb OT npHHflTOr0 CnOCO- 
6 a  PelueHKfl, YTO, KOHBSHO, KpafiHe HeXeflaTeJIbHO. B O C C T ~ H O B J I ~ H H ~  
nonfl c noMoubH) noTeHuHanbHblx @ Y H K U H ~ ~  He nMeeT Bblxona Ha 
OUeHKY n0rpeluHOCTH BOCCTaHOBJleHHR B KaXnofi TOsKe nccnenye~ofi 
06nacrn u B  TOM cMbtcne HuqeM He nysme r p a @ ~ s e c ~ o r o  MeTona 
BoccTaHoBneHnfl. 6onee Toro, ouenKa cpen~efi  norpemHocTH BoccTa- 
HOBJIeHHR MeTOnOM pa3peXeHHn CeTH T O W K  ~ a 6 n l o n e ~ w n  IlyTeM 
ncKnlosenun no onnofi B YcnoBHflx npuMeHesnn MeTona noresunanb- 

i 
HblX (PYHKUHR OKa3blBaeTCII O'leHb ~pO~03nK0fi npouenypofi H3-3a 

i roro,  TO C ~ H U K O M  06mupaa c w c ~ e ~ a  ypasnenufi, KOTOPYH) IIPWXO- 

nmcn pemaTb nna onpenenentin 3 ~ a r e ~ w i i  ~ o s @ @ u u w e ~ ~ o s  npu no- 
TeHuwanbHblx @ y ~ ~ q n n x .  T ~ K U M  0 6 p a 3 0 ~ ,  MeTon noTenunanbHblx 
@YHKUHR BPRn nH MOXHO npH3HaTb UHCTPYMeHTOM, KOTOPHH CnenO- 
Ban0 6~ PeKOMeNnOBaTb ~ J T R  UIHPOKOrO WCllOJlb30BaHUR npH PeUeHHH 
s a n a s  reo~e~pw3aunu  u noncsera 3anacos ue@~nHblx n rasosblx 3a- 
newefi. 

YTO KaCaeTCfl ~ p e ~ b e f i  rpynnbl MeTOnOB BOCCTaHOBneHHR reOJIOI'U- 
YecKux nonefi Ha ocHoBaHHu Teopnu cnnafinos, TO B HacTonuee s p e m  
3 T 0  HanpaBJIeHHe pa3BHBaeTCX BeCbMa HHTeHCHBHO H C9UTaeTCU B 110- 
C T ~ T O Y H O ~ ~  Mepe nepCneKTHBHblM [53, 2241. K IIepeYHcJleHHblM Bbllue 
aOCTOUHCTBaM C ~ J ~ ~ ~ H O B  NHorna no6a~nnmt,  sT0 HC~O~lb30BaHIie Haw- 
donee nonynnpsblx 6 u ~ y 6 u s e c ~ w x  c n n a k ~ o s  HMeeT @usu'lec~oe o6oc- 
nosanne, nocKonbKy T ~ K O B  c n n a k ~  nsnneTcn uneanbHmd onucanueM 
noBepxnocTu, noneeprluekcn ynpyrofi ne@op~auwu. n o  nosony 3TOrO 
c o o 6 p a ~ e ~ u x  ~ e o 6 x o n u ~ o  CKasaTb, q T 0  y6enHTeJIb~bl~ er0 Ha3BaTb 
Henb311, IIOCKOnbKY He nO~a3aH0, 9TO . ~ ~ @ O P M ~ U U U  ~ O B ~ P X H O C T ~ ~ ~  
c ~ p a ~ u r p a @ n s e c ~ w x  KonTaKToB OTHOC~TCII K sncny ynpyrwx (a He 
nnacrusec~wx). 6onee T O ~ O ,  ecnn ne@op~auuu  n uMeloT ynpyrwfi xa- 
paKTep, TO wx uneanbuoe cnnafia-onuca~ne nonxHo 6bl ocHosblsaTbcfl 
xa  0 ~ 0 6 0 ~  pa36ue~uu HccnenyeMofi o 6 n a c ~ u  Ha sacTu, onpenenne- 
MOM IlPOCTPaHCTBeHHblM IIOnOXeHUeM T O W K  U n u ~ n f i  IlPUnOXeHHR 
cwn, B ~ ~ ~ B ~ B U I H X  ne@op~auuu ,  a He Ha pa36ue~uw, KoTopoe sanaercfl 
npocTpaucTseHuuM p a 3 ~ e q e ~ a e ~  ToseK ~ a 6 n l o n e ~ u n  unu ycTaHas- 
nnBaeTcn ~ P O H ~ B O ~ ~ H O .  H ~ K O H ~ U ,  Ann nonek ~ O ~ ~ I I I S I H C T B ~  reonorn- 
YecKnx nepeMeHsblx, c K O T O P ~ ~ M U  npuxonwTcR UMeTb neno npu nofi 
cseTe 3anacoe H ~ @ T U  u raaa, npencTasneHue o nepeoHasanbHo nno- 
C K O ~  noBepxHocTn, noneeprluekcn ne@op~aunu ,  ~ o o 6 q e  HenpuMeHu- 
MO. ~ O ~ T O M Y  M b l  6 y n e ~  OueHUBaTb BO3MOXHOCTH BOCCTaHOBneHHfl 
reonornsecKnx nonek c noMoqblo cnnafi~os,  ucxopn n3 roro,   TO 
KaKHX @ H ~ H ~ ~ C K H X  coo6paxe~ufi ,  KOTOpble 3aCTaBJlRnU 6b1 CYHTaTb 
MeTOn C ~ A ~ ~ H O B  oco6e~no nepCneKTHBHblM, He CyUeCTByeT. 

r n a s n b l ~  nOCTOUHCTBOM c n n a f i ~ o ~ ,  KaK ywe o-rhteuanocb, nsnneT- 
CII B03MOXHOCTb BOCCTaHOBHTb none, 3anaHHOe 3Ha'feHUflMU COOTBeT- 
~ ~ B y l o ~ e f i  IIepe~eHHofi B OTnenbHblx TOsKax ~ a 6 n m n e ~ u a ,  TaKHM 06- 
pa so^, YTO nonyswrcn a 3 ~ e p r e ~ n q e c ~ ~  Bblronnan, nOBepXHOCTb. 
K coxanenurn, o n m  I I O K ~ ~ U B ~ ~ T ,   TO npw CoepeMesHoM COCTORH~H 
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Teopun A npaKTuKn nonysenwn cnnakn-on~cawwk reonornsecKnx no- 
nefi peanu3auun y ~ a 3 a ~ ~ o r o  nocTouHcTsa paccMaTpuBaeMoro MeTona 
He O ~ ~ C I I ~ Y U B ~ ~ T C R  aBTOMaTHqeCKH, a ~pe6yeT or HccnenosaTenR 
onpenenennoro ucKyccTea. Aeno B TOM,  TO npu u c n o n b 3 o ~ a ~ ~ w  
cnnaiin-@y~~uwii  B UYKCTOM)) Bune ~ n ~ n ~ u ~ a u u n  cpennefi KPHBW~HIJ  
&[nu nnouanw nosepxHocTu, cnyxaqefi  0~06paXeHHe~ ( P Y H K ~ N H  
z=f (x ,  y), Hepenrto conposoxnaeTcn noneneHueM Mexny TosKaMn 
~ a 6 n w n e ~ n f i ,  oxsaTbleatoqux osenb Manylo nnouanb pe3~nx  a m -  
d p o c o s ~  (ocuunnnuufi) B ~ ~ a s e u a n x  z. B npenenax   OH aBbl6poco~w 
BoccTauoBneuuble 3 ~ a s e ~ u f l  z M O ~ Y T  yxonnrb naneKo 3a npenenu 
HHTepBana J ~ ~ ~ ~ c T B N T W T ~ H O  8 0 3 M O X H H X  s~asenuf i  2, T. e. MeTony 
CI I J I~~HOB,  B3flTOMY B UqUCTOMD BUAe, B K B K O ~ ~ - T O  Mepe IlpHCyu TOT 
me HenocraToK, ~ o ~ o p b l f i  TnnuqeH nnn a ~ a n n ~ u s e c ~ o f i  annpoKcnMa- 
UHH. AJ7s Tor0 ~ 0 6 ~  ~ 3 6 e X a ~ b  nO5IBJleHUn " . B ~ ~ ~ P o c o B > ,  MeTOn 
cnJIafiIi0~ 06bl'l~o peanH3yloT B TaKOM BUne, q~06bl OnHOBpeMeHHO 
He nOlIYCTl4Tb IlORBneHHII CnAUlKOM ~ O J I ~ U I U X  p a ~ ~ 0 ~ n e H H f i  MeXny 
~a6J I loneHHbl~~  3Ha9eHUUMU Z ti 3HaYeUUIIMU, KOTOPHe B TeX JKe 
TosKax npnunMaeT cnnair~ ,  u CQxpaHuTb ~ a n o f i  (HO ue MuHuManb- 
uofi) cpennlolo KPHBHSHY unu nnouanb noBepxuocTu, a y x a u e i i  OT- 
paxeuueM cnnakua. C ~ e n e ~ b  ynasHocTu nonysemoro pemennn 3a- 
BUCUT OT TOTO. HaCKOnbKO IIpaBUJIbHO ~ b 1 6 p a ~ b 1  BeCa CnaraeMblX B 
rronnexauek MUHHMU3aUHH CyMMe, OAHH PI3 W E H O B  K O T O ~ O ~ ~  XapaK- 
~ e p u s y e ~  cpennlolo KPUBUSHY unu nnouanb noaepxaocru, a npyroii- 
pacxomnenwn ~nnafiH-@yHK~uH c p e 3 y n b ~ a ~ a ~ w  ~ a 6 n m n e ~ u R .  Ka- 
~0fi-nu60 TeOplfH, K O T O P O ~  M O X H O  ~ M J I O  6~ PYKOBOnCTBOBaTbCfl npU 
su60pe BeCOB, He CyWeCTByeT, ti 3neCb BCe 3aBUCHT OT OnblTa ll HC- 
RyccTBa uccnenoearenn. 

no-BUL(HMOMY, OTMeqeHHble HenOCTaTKH MeTOna cIInafiH0~ H3BeCT- 
H ~ I  MHoruM reonorau, nponarannnpymqnM y ~ a 3 a n ~ b l f i  Meroa, B 
CB113U C 9eM II0FIBJIRH)TCII ny6nn~auuu,  B KOTOPblX OCHOBHOe BHUMB- 
Hue 06paqae~cn  ria TO, s ~ o  MeTon cnnaf i~os  n o s ~ o n n e ~  osem nonuo 
ysecTb Bcm nn@op~anulo  06 H ~ Y Y ~ ~ M O M  reonoruqecKoM none, A M ~ I O -  

uylocn B PacnopnxeHuu uccnenoBaTenn 1531. B 3~wx n y 6 n u ~ a u ~ n x  
@ ~ K T U ~ ~ C K U  pe'lb NneT YXe 0 TaKHX MeTOnaX BOCCTaHOBneHHn nonefi, 
B KOTOPblX OT TeOpnU cnnaf i~os  OCTaeTCR TOnbKO UneR KyCOsHO-nOnPi- 
HOMUaJlbHOrO I I ~ H ~ A u X ~ H H R ,  a CaM Melon HaXOXneHUX ~03@@liuHeH- 
TOB IIOJIUHOMOB PanKKanbHblM o 6 p a 3 0 ~  MeHUeTCR. ~ 0 3 ~ @ ~ u u e u ~ b l  
onpenennmcn B p e s y n b ~ a ~ e  npmoro  pemenun sanasu Ha M A H U M H -  
3auuw HeKoToporo @ y n ~ u w o ~ a n a  ( ~ a n p u ~ e p ,  @YHKUUU, 3anamqek 
nnouanb noBepxnocTw, o~paxalouef i  ~ ~ B H C H M O C T ~  z=f (x ,  y), npu- 
seM pemenue HaxonuTcn MeTonoM nunefiuoro anu wenu~eiruoro npo- 
rpaMMupoeaHun npn 3 a ~ a ~ e e  3anaHHofi cucTeMe 0~Da~~seHkik .  vsu- . , 
~blaawlqefi BCK) I V M ~ ~ I & ~ C I I  H H ~ O ~ M ~ U U H )  06 ~ c c n ' e n ~ e ~ o ~  none. 
none3xocrb yna3aunoii ~ o n u @ u ~ a u u u  MeTona c n n a k ~ o ~  oseBunHa, HO 
s p e m  nnn ee mlipoKoro npuMeHeHuu B npaKTuKe noncseTa 3 a n a c o ~  
eule He HacTynwno: ona CnuluKoM cnoxna H B neTannx ewe He pas- 
p a 6 o ~ a ~ a .  A B T O M ~ T U ~ U ~ O B ~ H H ~ I ~  ClrCTeMbl IIOnCYeTa 3anaCOB H ~ @ T U  
K ra3a, pa6o~aloluue ceronnn, nonxnbl 6a3uposa~bcn npu peluenwu 
3 a j a ~  BoccTaHoBnesnn reonornsecKnx nonek Ha 6onee ~ ~ O C T O R  oc- 



Hose, He BblnBuramweR s p e s ~ e p ~ o  ~ b l c o ~ u x  ~ p e 6 o ~ a H u A  HH K reono- 
ry, ~oropblii BeneT noncseT s a n a c o ~ ,  H n  K TexHnKe, KOTOPOR OH pac- 
nonaraeT, w rapa~~npymulei i  6 b I C ~ p O e  n nocTaTosHo KasecTseuHoe 
BoccTauoBneuHe nonu naxe B Tex cnysaxx, Korna ynpaeneuue peme- 
HneM sanasu uaxonurcfl B pyKax reonora cpenueii ~ ~ a n n @ u ~ a u u u .  

I( sucny npocmx MeTonoB, nerKo peanusyehlblx naxe Ha caMux 
npOCTblX 3 B M  U He sblneuramt4nx s p e 3 ~ e p ~ b l x  ~ p e 6 0 ~ a ~ n f i  K K B a n H -  
+w~aquu  cneuuanucTa, ynpaensmqero pemeHueM sanasn BoccTauos- 
menkin nonn reoJIorU.le~~0k n e p e ~ e ~ ~ o i i ,  oTHocnTca MeTonbl seTBep- 
TOR rpynnbl, T. e. MeTOnH CeTOK. O ~ H ~ K O  O'leBHnHblM BO3paXeHUeM 
IlpOTUB HCnOnb3OBaHUR MeTOna CeTOK B Ka'leCTBe OCHOBHOrO MeTOnir 
sHcneHnoro pemenun 3anas r e o ~ e ~ p u 3 a u ~ u  u noncseTa sanacos RB- 
nseTcfl TO O ~ C T O I I T ~ J I ~ C T B O ,   TO nu@@epeuu~anb~ble ypaBseuun, KO- 
TOPblM nOn9HHRK)TCR BOCCTaHaBnUBaeMble TeOJlOI'HqeCKUe IIOnR, 0 6 ~ 9 -  
HO OCTamTCR HeH3BeCTHblMH. B CBR3U C 9eM BCR IIpOUenypa 3KCTPaUH- 
TepIlOJlRUSiH MeTOnOM CeTOK npwo6pe~aer nOBOflbU0 ycJI0~Hblfi XapaK- 
Tep. ~ O K ~ M M ,  K a K  IlpORBJIReTCR YCnOBHOCTb MeTOna CeTOK B OnHOM 
H3 Han60nee y n 0 ~ p e 6 P i ~ e n b ~ b i ~  er0 BapUaHTOB, OCHOBaHHOM Ha ripen- 
nonoxenuu, s ~ o  Mexny TosKaMu ua6nmne~nn @YUKUWR z=f(x,  y) 
uBnxeTcn ~ ~ P M O H W V ~ C K O ~ ~ ,  T. e. nonsuHneTcrr ypaeneuum JIannaca 

ipz Pz -+- =o. 
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B  TOM BapuauTe ~ p e 6 o ~ a ~ u e  rapMorrnrHocTu HanaraeTcn n n m b  
Ha TOqKU, He RBJIRIOlUUeCR TOqKaMU Ha6JIlo&eHPi~, U TeM CaMblM B C e  
TOqKH ~ a 6 n l o n e ~ ~ ~  BhInenRloTcR B KaqeCTBe B03MOXHblX ( ~ P B K T U -  

WCKH ~ ~ B L ? ~ ~ o M H x )  O C O ~ H X ,  B TO BpeMR K a K  TOqKU, H e  RBJIRlOUUeCR 
x a 6 n m n a e ~ b l ~ u .  A3 COBOKYIIHOCTW BO3MOXHblX 0 ~ 0 6 6 1 ~  TO'leK CPa3Y 
HCWWsaKITCR. AJTR TaKOrO BblneneHHR T04eK ua6nmne~nn  B 60nb- 
UIHHCTBe reOJIOrN9eCKUX 3aAas HHKaKWX O C H O B ~ H U ~ ~  HeT: TOqKH Ha- 
6 n m ~ e ~ u u  ~ ~ 6 u p a m ~ c ~  npu OTC~TCTBUH non~or? ua@oparauuu o no- 
eenennu @ ~ H K U U H  z=f(x, y) B npenenax nccnenye~oii o6nac~u, u ux 
p a s ~ e m e ~ u e  no oTHomeunm K peanbuo cyqecrBymmuha 0 ~ 0 6 ~ ~   TO^- 
K a M  nonfl CnysafiHo. ~ ~ M ~ T U M ,  970 H a  C a M H  T09KU Ha6JImneHUR Tee- 
6 o ~ a ~ n e  rapMOHHsHOCTU @ ~ H K U U U  PaCnpOCTpaHHTb Henb3R, nOCKOnb- 
~y @YHKUHR, YAOBBeTBOpRmulaS7 ypasHeHum JIannaca so scex ~ o s -  
K a X  H ~ K O T O P O ~ ~  ~ ~ M K H Y T O ~ ~  O ~ ~ B C T H  lIPOCTPaHCTBa, BHYTPU O ~ ~ C T K  
He  npnunMaeT 3rrare~uii 66nbmax ( ~ e ~ b m u x ) ,  seM caMoe 6onbmoe 
( c a ~ o e  ~ a n o e )  u3 ee s ~ a s e ~ n f i  Ha rparruue o6namw [70], a npu 
r e o ~ e ~ p n 3 a u n u  3anexefi n e @ ~ u  H rasa MU 06619~0 PiMeeM neno c 
&VHKUURMH, ~ O C T H r a I O U A M H  MaKCHMyMa KJlU MHHHMYMa TOnbKO 
i i y ~ p ~  nccnenye~oii 06nac~u. 

Ewe 6onee p e ~ ~ o  ycnosnoczb paccMaTpnsaeMoro MeTona npOUB- 
nneTcn B TOM,  TO nna ero peanlrsauuu K runoTese o rapMOHUseCKOM 
xapamepe @YUKUHU Mexny TosKaMu ua6nmne~nu @ a ~ ~ n s e c ~ n  npu- 
xonnrcn npwcoenuurrrb TO uw HHoe npennonoHeuue o nosenennu 
@YHKUHH z = ~ ( x ,  y) H a  rpanuue uccnenye~oii o6nac~u.  MOXHO, Ha- 
npHMep, npocTo sanaTt.cn sHaseHurrMa z BO scex TosKax rpaunubl, 

HO K   TO MY npueMy n p n 6 e r a ~ ) ~  penKO: npn efo ncnonbsosaauu B 

npouecce pemenus peanbnblx sanas r e o ~ e ~ p u 3 a u u n  H ~ @ T ~ H U X  u ra- 
30BblX sanexeii npOu3BOn B ~bl6Ope 3HaseHUA Z Ann HeKOTOpblX 
ysacmos rpannubl H e  TonbKo ~eu36exeu.  HO u osesunen. ropa3no 
Icawe HCnOnb3yeTCR npyroe pemesue, npows~onbablii xapaKTep KOTO- 
poro He monb oseBnfieH; npennonaram, s ~ o  BO Bcex Tosrtax rpaan- 
ubl O ~ ~ ~ C T H ,  me BblnonHneTcff BoccTaHosneHue, npou3~on~ble  @YHK- 
UHH Z = f ( x ,  y) C BHeluHeg CTOPOHbl 0 6 n a c ~ n  no HanpaBneHUflM Hop- 
~ a n e k  K rpanuue p a s m  Hynm. FICHO,  TO B 0 6 q e ~  cnysae, Korna 
I'paHHUbl 0 6 n a c ~ u  BOCCTaHOBfleHWR B U ~ Y J B ~ O T C R  npu OTCyTCTBUn Tos- 
HHX naHHtax o noBenennu (PYHKUHH z=f(x,  y) 3a npenenam ysacr- 
Ka. OxBaseuHoro H ~ ~ ~ ~ ~ ~ H H I I M H ,  mopoe pemenue ortasuBaeTca 
CTOnb Xe H ~ O ~ O C H O B ~ H H ~ I M ,  K a K  U IlepBOe. 

C 'InCTO ~ T U ~ U T ~ ~ H O ~  TOsKH 3PeHHfl MeTOn CeTOK He MOXeT cny- 
x n ~ b  O C H O B O ~  sucnennoii reoMeTpusaunu H ~ @ T R H H X  u ra30~blx 38- 
nextee no seTblpeM npusnHaM. Bo-nep~wx, pe3yJIbTaTbl BOCCTaHOBne- 
HHH reonornsecKor0 nona 3aBUCnT OT Toro, KaKoe npennanoxeune o 
noBenenax ( P ~ H K U H U  z=f(x, y) Ha r p a ~ n u e  uccnenye~oii o6nac~w 
npuHnTo u me nposeneua sTa rpanuua. Bo-BTOPUX, npw BoccraHos- 
nesuu, 6a3upymue~cn na runotese o rapMoHusecKoM xapaKTepe 
@YHKUHU, HH on~ofi  TO'lKe T ~ O M ~ T P H ~ ~ C K O ~ ~  MOnenU H e  MOXeT 6blTb 
npunucano 3 ~ a s e ~ u e  z, MeHblllee (6onbmee). seM caMoe Manoe (ca- 
MOe 6onbmoe) U3 3Ha'leHUfi 2. B TOqKaX H ~ ~ J I ~ O ~ ~ H H I I  (H Ha rpaunue 
O ~ ~ ~ C T W  uccnenosanun, ecnu noBeneaue @YHKUUU z=f(x, y) na rpa- 
Hnue OnucblBaeTcfl npsiMblM 3 a n a ~ u e ~  ee suaseHuii B TosKax BHem- 
Her0 KOHTYPa 0 6 n a c ~ u  BOCCT~HOBJI~HHR).  TO Cepbe3~blfi HenocTa- 
TOK, KOrna KPblnbR H ~ @ T ~ ~ ~ ~ O H O C H ~ ~ X  I I O ~ H R T U R .  KBK 3TO 0 6 ~ 9 ~ 0  6 ~ -  
BaeT, OCTaloTCR IlPaKTUqeCKU He pa36ypeHHhl~U. Pa3y~Ub1e pe3ynb- 
TaTH BOCCTaHOBneHHR ~ ~ C O J I I O T H ~ ~ X  OTMeTOK 38 CWT npHnuCblBaHHIi 
3TUM Y'IaCTKaM OTMeTOK, 6onee HW3KHX, 9eM YCTaHOBneUUble B CKBa- 
XUHaX, CKOHUeHTPWpOBaHfiblX B nPUCBOnOBblX WCTRX IIO~HIITUB. 
B - ~ p e ~ b s x ,  pacseT snaseHun z=f(x, y) B on~oi i  TosKe uccnenye~ofi 
06nacrn C nOMOUbK) CeTOqHOrO MeTORa T P ~ ~ Y ~ T  BOCCTaHOBneHUR 3 ~ a -  
s e ~ u i i  z BO ~ c e i i  o6nac~n.  IIO~TOMY oueuKa norpemHocTn MeTona ce- 
TOK C IIOMOUbK) pa3peXeHHR CeTH IIyTeM UCKjlIOseHHR TOWK ~ a 6 n m -  
nenurr no onuoii 0~a3dBaeT~f f  s p e 3 ~ b l s a i i ~ o  r p 0 ~ 0 3 n ~ o k  npouenypoii, 
~pe6ymuteii CnUlllKOM 6onbm~x 3aTpaT BpeMeHU naxe B ycnOBuRx 
~cnonh3OBaHHR BeCbMa ~0llrn0fi 3BM. B-se~Bep~blx, MeTon C ~ O K  H e  
HMeeT BblXOna H a  OUeHKY nOrPeUIHOCTU BOCCTaHOBneHWR B K a ~ n 0 f i  
TOYKe H C C J I ~ A ~ ~ M O ~ ~  nnO4aAU. 

Y s u ~ b l ~ a n  y ~ a s a ~ ~ t a e  O ~ C T O R T ~ ~ I ~ C T B ~ ,  HYXHO npu3ua~b.  TO H 
MeTOn CeTOK He MOxteT 6 b l ~ b  OCHOBHblM B 'IucJI~HHo~~ reOMeTpH3aUUU 
H~@TIIHHX H Pa30BblX 3 a n e ~ e f i .  Ha BOCCTaHOBneHHe MeTOnOM CeTOK 
cnenyeT cMorpeTb K a K  Ha MeTon, HauGonee uonxonnqefi c@epofi npu- 
MeHeHUR KOTOPOrO IIBnHeTCR nOCTPOeHHe T O ~ ~ O ~ ~ ~ @ U ~ ~ C K U X  KBPT. 
B  TOM cnysae T O ~ K H  ~ a 6 n m n e ~ ~ n  n e i i c ~ ~ n ~ e n b u o  MOXHO ~ b l 6 p a ~ b  
TBK, 9TO H X  COBOKYnHOCTb BKJImqUT B ce6n BCe oco6b1e TOqKH penbe- 
@a, OTPa3UT BCe B03BblUIeHHOCTU, IlOHWXeHUII U CKJIOUbI. rpaHHubl 
06naC~H BOCCTaHOBJIeHUR OTMeTOK penbe@a 3e~uof i  nOBePXHOCTU TaK-  
Xe MOXHO nPOBeCTH C TaKHM PaCYeTOM, sT0 nOsTH BO BCeX HX 
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TOUKaX IIpOW3BOi7Hble B O C C T ~ H ~ B ~ U B ~ ~ M O ~ ~  @)'HKUHU no H a n p a B n e H U r t M  
~ 0 p ~ a J I e f i  K r P a H H U a M  6 y n y ~  P a B H b I  HYJlIO. Ans 3T0'0  n O C T a T O q H 0  
o r p a H w s w T b  u 3 y s a e ~ y m  nnouanb n e H w x M u  ~onopa3neno~ H T a n b -  
BeTOB. 

~ ~ O C T ~ T N C T U ~ ~ C K O ~  B o c c T a n o B n e n u e ,  6e3ycnoe~0, M o r n 0  6~ 6 b 1 ~ b  
EO~XOJIRLUHM M e T o n O M .  ~ U C J I ~ H H O R  ~ ~ O M ~ T ~ H ~ ~ U A H ,  ecnu 6~ M U  06- 
n a n a n H  a n p H 0 p H b l M H  C B e n e H U R M H  0 C T ~ T H C T H ~ ~ C K O ~ ~  C T p y K T y p e  BOC- 
C T a H a B n u s a e M b l x  nonefi. T a ~ u x  n a H n b l x  B H a l u e M  pacnopnxenuu, K a K  
n p a B H n 0 ,  HeT .  ~ O ~ T O M Y  I IPHMeHeHHIO reOCTaTUCTH9eCKHX BJIrOPHTMOB 
3 ~ c ~ p a ~ ~ ~ e p n o n f l u r i ~  ~ O Y T U  B c e r n a  n p e n l u e c T B y e T  osenb cnox~blfi  H 
H e  nonnamusBcn n O n H 0 f i  a n r o p u ~ ~ w 3 a u u u  n p e n e a p u r e n b ~ b l f i  ananus 
p e 3 y n b ~ a ~ o ~  ~a6n10ne~wH, ~ a n p a s n e ~ n m ?  H a  nccnenosanue crarw- 
c ~ u s e c ~ o f i  C T P Y K T Y P ~ I  nons, nonnexauero B o c c r a H o e n e H u m .  OCHOB- 
uble O C O ~ ~ H H O C T W  3 ~ 0 r o  ananma n e T a n b H o  O n H c a H M  A. 6. K a x n a n o ~  
[113]. n p t i c ~ y n a n  nocne ananma  p e s y a b T a T o s  ~ a 6 n m n e ~ u f i  K peanu- 
3aL lUU I ' ~ O C T ~ T U C T W Y ~ C K O ~ ~  3KCTpaHHTepI lOAI IUHU,  Mbl  @ ~ K T H ~ ~ C K U  YXe 
o n u p a e M c n  ua 6onbmoe K o n n s e c r s o  n p w H n T b I x  B npouecce a~anw3a 
M ~ ~ O O ~ O C H O B ~ H H ~ I X ,  a TO H COBCeM ~ p O H 3 B b n b ~ b I ~  I I p e n I l o i l o ~ e H H f i .  
H a  pe3ynbra r~  c n o m H b l x  w T p y n o e M K u x  p a c s e T o e ,  H a n p a e n e H H w x  H a  
onpenenenue o6uero snna H s u c n e H H b l x  3 ~ a ~ e ~ u f i  K O ~ @ @ A U H ~ H T O B  
a o p ~ y n  H oneparopoe p a c r e T a :  1)  nons HOPM ( M ~ T ~ M ~ T H ~ ~ C K ~ ~ X  
o x u n a ~ u k )  @IYHKUHU 2=f (x, Y), 2) ~ B T O K O ~ ~ ~ ~ S I U W O H H O ~ ~  H n U  

3) C T P Y K T Y P H O ~ ~  @YHKUUW nons O T K ~ O H ~ H A ~ ~ H ~ ~ ~ I ~ ~ ~ H H ~ ~ X  3 H a Y e H U B  
2 07 HOPM T O q e K  H ~ ~ J I I O ~ ~ H U ~ .  B p e 3 y J b T a T e  H C q e 3 a e T  YBepeHHOCTb,  

VTO B n a H H O M  KOHKpeTHOM C J I y q a e  Mbl  ~ ~ ~ ~ c T B A T ~ J ~ ~ H o  IIOJlYgAJIH 0 6 % -  
e K T H B H y I 0  X a p a K T e p H C T H K y  C T ~ T H C T A Y ~ C K O ~ ~  CTPYKTYPbl  H C C J l e n y e M O r O  

t!OJln, a H e  C K O H C T p y U p O B a n U  ee no C B O e M y  n p O U 3 B O n y ,  H s T 0  BOCCTa- 
HOBJIeHUe,  OCHOBaHHOe H a  3 ~ 0 k  X a p a K T e p H C T U K e ,  6 y n e ~  n O C T a T O Y H 0  
~ J I U ~ K H M  K O ~ T U M a ~ b H O M y .  np0qeAypa ' T ~ O C T ~ T U C T U ~ ~ C K O ~ ~  3 K C T P a H H -  

T e p n O J R U H H  B e C b M a  r p O M O 3 n K a ,  I IOCKOnbKy  O H a  CBOnHTCR K P e l u e H H m  
06mwpablx (no s U C n y  T o Y e K  ~ a 6 n m n e ~ u s )  H s a C T 0  O W H b  H ~ ~ C T O ~ ~ Y U -  
BHX c n c T e M  n u ~ e t i ~ b ~ x  y p a ~ ~ e ~ u f i .  Cnenosa~enb~o ,  r e o c T a T u c T u s e -  
CKyIO 3 K C T p a U H T e p n O n R U H m  spnn J U  M O X H O  n p U 3 H a T b  nonxonuuefi 
OCHOBOB nJISI P a 3 B H T H R  9UCJleHHblX MeTOAOB r e O M e T P U 3 a U U U  sanexefi 
n e @ ~ u  u rasa. Ecnu sbllue y T s e p x n a n o c b ,  YTO @ ~ H K U H U  r = f ( x ,  y),  
B o c c T a H a B n u B a e M b l e  npu reo~e~pw3auww H n o n c s e T e  sanacos H ~ @ T R -  
HblX H r a 3 0 B b l X  3aJIe~efi, H e  H a C T O n b K O  npOCTbI ,  9~06b1 K HUM M O X H O  
6 ~ n o  n p u M e H n T b  a n r o p u T M b 1  a ~ a n w ~ w s e c ~ o f i  a n n p o K c n M a u u u ,  TO 

T e n e p b  K   TO MY cne1ye.r no6asri~b, s ~ o  y ~ a 3 a ~ ~ b l e  @ ~ H K U U H  B TO xe 
B p e M I l  H H e  H a C T O n b K O  CJIOXHbI,  9 ~ 0 6 ~  HX B O C C T a H a B n U B a T b  C no- 
M O u b m  T a K O r O  T p y n O e M K O r o  H u306nny10uero r e O n O r H 9 e C K H  ~e060c-  
HOBaHHblMU I Ipen I IOJ lOXeHHRMH M e T O n a ,  KaKHM I IBnReTCR TeOCTaTUCTU- 
K a  ( ~ e o p u s  c n y s a k ~ u x  @YHKUUR).  

He c n e n y e T  3 a 6 b 1 a a ~ b ,    TO r e o c T a T u c T w K a  p a 3 p a 6 o ~ a ~ a  nnn o6oc- 
H o s a H n n  anpor~o3a>> B ~ P O C T P B H C T B ~  H a  o c H o B e  M e T o n o B ,  npenna3~a-  
s e H H b l x  nns n 3 y s e ~ a n  psnos ~ a 6 n I O n e ~ w f i  c uenbm n p o r r l o s a  so 
B p e M e H H .  ~ ~ U M C T B O B ~ H H ~ ~ ~  ~ ~ O C T ~ T U C T U K O ~  M e T O n b l  n p O r H O 3 a ,  K a K  
o T M e s a e T  H. B w ~ e p  [46], @ ~ K T H ~ ~ C K H  npennonaramr u n o n n o e  3 ~ a n u e  
npownoro H a 6 n l o n a e M b l x  B p e M e H H b l x  psnos~.  n p ~  u3yqenue H e n o n -  

308 

H O O n p e n e J I e H H b I X  n p O C T p a H C T B  H H K a K 0 f i  W H @ O P M ~ U U ~ ~ ~ ,  3 K B U B a n e H T -  

~ o f i  c B e n e H u n M  o a B c e M B  n p o m n o M  B p e M e H H o r o  puna,  M ~ I  0 6 b I y ~ 0  H e  
pacnonaraeht, B cen3u c r e M  B r e o c T a T H c r w K e  H B o s H u K n a  enepeue 
~ C H O  c @ o p ~ y n u p o s a ~ ~ a n  X .  M a ~ e p o ~ o ~  [I621 n p o 6 n e ~ a  n o s e n e H u r r  
~ B T O K O ~ ~ ~ ~ ~ U U O H H O ~ ~  ( c ~ p y ~ ~ y p ~ o f i )  @ Y H K U W W  6 n ~ 3  H y n R .  C Y ~ H O C T ~  
n p o 6 n e ~ b 1  COCTOHT B TOM, 9 T O  p e 3 y J I b T a T b l  r e O C T a T U C T U q e C K O r 0  BOC- 
C T a H O B n e H U R  60nbme B C W O  3 a B H C I l T  OT n p e n n 0 n 0 ~ e H H f i  OTHOCUTf!nb- 
HO 3 H a W H H f i  ~ B T O K O P P ~ ~ R U B O H H O ~ ~  ( c ~ p y ~ ~ y p ~ o f i )  @YHKUWW nns M a -  

JlLdX ~ ~ C C T O ~ H A ~  M e X n y  T O q K a M H ,  a P e 3 Y J I b T a T b l  ~a6nmneuufi B cuny 
n H C K p e T H O r 0  X a p a K T e p a  U H ~ ~ O C T ~ T O Y H O ~ ~  IInOTHOCTli T O W K  ~a6nmne-  
nun o n o B e n e H w u  a s ~ o ~ o p p e n n u u o ~ ~ o f i  ( c ~ p y ~ ~ y p ~ o f i )  @YHKUHH B 
06nacru M a n b l X  ~ ~ C C T O X H X ~ ~  H e  U H @ O P M ~ T I ( B H ~ ~ .  ~ T Y  npo6ne~y ,  K a K  
cnpasennueo o T M e T u n  A. M. Mapronun [152], X. M a ~ e p o ~ y  H e  yna- 
nocb p e m u T b  naxe B p a M K a x  n p 0 c T e h m e f i  r e o c ~ a ~ n c ~ n s e c ~ o i l  M o n e -  

n w - C x e M b l  ne BeRca: @YHKUNII C O ~ C T B ~ H H O I ' O  paccennnn ne BeHca, 
B o n p e K u  ee o n p e n e n e r l u m  K a K  C T P Y K T Y P H O ~ ~  @ Y H K U U W ,  npw H y n e s o M  
s ~ a s e ~ u u  a p r y M e H T a  ( p a c c ~ o s ~ u e )  n p u H u M a e T  @u3nsec~n  6ecc~blc- 
J l e H H b l e  O T P H U a T e J I b H b l e  3 H a Y e H U I I ,  K TOMY Xe ~ ~ C K O H ~ ~ H O  60nbmue 
no CBO& a6conto~~ofi  eennruae. 

He u c K n m g e H o ,   TO K o p e H H a n  n p u s m a  H e y n a g  B n p u M e H e H w u  
reOCTaTUCTUqeCKHX M e T O n O B  I l P A  BOCCTaHOBneHHH ~ e O J I 0 ~ H Y e C K U X  no- 
nefi J e X U T  H e  B TOM, K a K 0 f i  0 6 ~ 1 ~ f i  BUX I lPUI IHCblBaeTCR CTPYKTYPHOR 
H a s ~ o ~ o p p e n n u ~ o ~ ~ o f i  @YHKUHRM, a ropasno rny6xe; B npanutinu- 
a .nbHoM pa3nusun M e x n y  3anasefi n p e n c ~ a 3 a ~ u n  6nuxafimero 6yny- 
utero no acenny, n p o m n o M y  H 3anasefi B o c c T a H o s n e H w n  H e n o n n o o n -  
P e n e n e H H M X  Ilonefi, CBR3aHHblX C @ H ~ U ~ ~ C K U M  nPOCTPaHCTBOM.  X O T ~  
B M a T e M a T H K e  B P e M e H H b l e  H JaXe @ a 3 0 B b l e  K O O p n H H a T b I  MOWHO p a C -  
C M ~ T ~ U B ~ T ~  H a p a B H e  C nPOCTPaHCTBeHHbIMU,  B n106oe Y p a B H e H U e  @H- 
3HKW. W C I l O ~ l b 3 y I O U l e e  Y e T b l p e x M e p H b I f i  ~ ~ O C T ~ ~ H C T B ~ H H O - B ~ ~ M ~ H H O ~ ~  
@ 0 p ~ a n H 3 ~ ,  n p O C T p a R C T B e H H b I e  K O O p n U H a T b I  BXOnf lT  HeCKOnbKO U H a -  
se, s e M  B p e M s ,  a ~ O ~ T O M Y  p a c n p o c T p a H e H w e  M e T o n o s  a ~ a n u 3 a  ape- 
M e H H b l x  p n n o ~  H a  u3y<e~ne H e n o n t i o o n p e n e n e H H o r O  @u3usec~oro npo- 
C T p a H C T B a ,  H e  B M 3 b l B a l O U l e e  ~ 0 3 p a ~ e H U f i  C M ~ T ~ M ~ T U Y ~ C K O ~ ~  TOYKH 
3 p e H H n ,  npw W ~ ~ O K O M  H A e T a J b H O M  P a C C M O T p e H H U  M O X e T  O K a 3 a T b C f l  
@ U ~ H ~ ~ C K H  ( r e o n o r u ~ e c ~ n )  H e o n p a B n a H H b I M .  

T ~ K A M  o6pa3o~,  a n r 0 p U T M b l  q U C J I e H H O r 0  BOCCTaHOBneHUIl  noneti, 
3 a H M C T B O B a H H b l e  T e O n O r a M H  A 3  M ~ T ~ M ~ T U ~ ~ C K O ~ ~  CTaTHCTUKU ( a H a J I H -  

T u s e c K a n  a n n p o ~ c n ~ a u u n ) ,  T e o p u H  c n y s a i t ~ t ~ x  @YHKUUB ( r e o c ~ a ~ u -  
CTUKB) U M ~ T ~ M ~ T U Y ~ C K O ~ ~  @ A ~ U K ) I  ( M ~ T O ~ H  CeTOK, n O T e H U H a n b H b l X  

@YHKUUR H c ~ J I ~ ~ ~ H o B ) ,  BO MHOrHX OTHOUleHHflX H e  COOTBeTCTBYIOT 
c y u e c T s y  r o p H o r e o M e T p u s e c K u x  sanas, H e  y s u T b I e a m T ,  no ~ a ~ o f i  U H -  
@ 0 p M a U H H  3 T H  3 a n a s U  I lpUXOnUTCn P e U S a T b  B ~ ~ ~ c T B P I T ~ J I ~ H o c T H ,  a 
n 0 3 T O M Y  H e  MOrYT 6 b l ~ b  P e K O M e H n O B a H b I  A n n  IURpOKOrO H C n O ~ l b 3 0 B a -  
n u s  npu s u c n e H H o f i  reo~e~pu3auww 3anexeH H ~ @ T U ,  ~ a 3 a  A nonasnn- 
mqero ~ O ~ ~ U I U H C T B ~  npyrux n o n e 3 ~ ~ x  H c K o n a e M b l x .  E u e  M e n b l u e  
nnn 3 ~ 0 6  uenn B cnny c B o e r o  ~ K J I ~ K T H ~ ~ C K O ~ O  x a p a K T e p a  nonxonnr 
p a 3 U O r O  p O n a  K O M ~ U H H P O B ~ H H ~ ~ ~  M e T O n b l .  

Haa6onee I l e p C n e K T H B H h l M  H a l l p a B J e H U e M  p a 3 B U T U R  MeTOAOB 
s u c n e ~ ~ o f i  3 K c T p a w H T e p n o n n u u n  nonefi reonorusecltux n e p e M e H H b l x  
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npencramReTcn ~ a n p a s n e ~ u e ,  c s n s a ~ ~ o e  c @opManu3aquefi Tpanu- 
' 

~ n r  = V(xi -xJa t (YL -Y%)'. 
UHOHHbJX rOPHOreOMeTpU9eCKUX MeTOAOB, T. e. YHCfleHHaR reoMeTpHR 
uenp (mec~an rpynna Me~onos). 

5 3. OCHOBbI YMCJIEHHOA rEOMETPMM HEnP 3~~ 0 3 ~ a q a e ~ ,  9 T O  B 6nuxail~1nx OKpeCTHOCTRX n0PTU K ~ X J I O ~  

K O H K P ~ T H O ~ ~  TO9KU H nOnR 0nUCblBaH)UlaR er0 (PYHK~HII  z = ~ ( x ,  Y) 
q ~ c n e ~ ~ a n  reoMeTpun Henp 6a3upye~cn Ha @ e ~ o ~ e ~ o n o r w q e c ~ o ~  
nonxone K U3y9eHHhJ reonorurecKux noneii.  TOT nonxon s a u ~ c r s o -  Moxer 6blTb c npeue6pexu~o ~ a n o i i  norpemuocTbm 3 a ~ e ~ e ~ a  anre- 

6paUYeCKuM nOnUHOMOM nepB0ii CTeneHH (rHnoTe3a J I O K ~ J I ~ H O ~  nu- 
BaH n3 K J ~ ~ C C W ~ ~ C K O ~ ~  r0pH0fi ~ ~ O M ~ T P W I I ,  no c y ~ e c r s y  pa i cnaTp~-  

H ~ ~ H O C T U  norm), K O ~ @ @ M U H ~ H T ~ ~  KOTOpOrO n f l X  pa3HMX T O W K  IIOfln 
Bam~ef i  nM60e TeOJ01'U9eCKOe none KaK RBneHHe ~ ~ ~ ~ C T B U T ~ ~ ~ H O C T U ,  - e o61qe~ paseue, n cpenueKsanparusecKan n0rpemHOCTb 3KcTPano- 
nPoucxoxne~~e  K O T O ~ O ~ O  npn peme~uu sanasa ~ ~ c ~ p a u ~ ~ e p n o n ~ ~ u u  nnuuu, c ~ o n ~ u e i i c s  K pacnpoc~paue~um 3 ~ o r o  no~anbnoro n o n ~ u o ~ a  ( ~ o c c ~ a u o ~ n e ~ u n )  3HaTb ~e 06n3a~enb~o.  B ~ U C ~ ~ H H O ~ I  reoMeTpuu Ha npyrne TOPKH nofin, He J ~ B H C U T  OT HanpasneHHn s ~ c ~ p a n o n n w n  HeAP (B CKPNTOM BUEe H B Knaccusec~oii reoMeTpuH ~ e n p )  uMemmu- 
MU 3 ~ a s e ~ u e  nnn peureHus sanasu reo~e~pw3aquu npu3~am~cn  ~ o n b -  (runo~esa u 3 o ~ p o n ~ o c ~ u  nonn), 6ynysu n p o n o p q ~ o ~ a n b ~ o u  Ue~oTo- 

poii, nnn scex ToseK on~inaxosoir (runo~eaa OnH0pOAHOCTU nonn), KO nea C B O ~ C T B ~  nonn, Ha KOTOPOM onpenenetia BoccTaHaenneaeMarr 
@YH~uun z= f  (x, Y) : noxanbuan npocToTa n Hanusue npa~o i i  Koppe- cTeneHu a 06blsub1~ 06pa30~ noHHMaeMOro PaCcTORHUfl p ~ i  3KCTPa- 
h n q n o ~ ~ o f i  3aBuCUMOCTa MeXAy norpeuraocTbm s~c~panonnqwu no- CYU~HOCT~ MeTonoB q ~ c n e ~ n o i t  T ~ O M ~ T P H H  ~ e n p  nerse ecero ocae- KanbHOrO OnUCaHUII nOJIfl H PaCCTOIIHHeM 3KCTpanOJInqnH. 

T U T ~  ~a n p ~ ~ e p e  T ~ K U X  npoc~efilu~x (O&HOPOAHYX U30TPOnHblX 30- 
n e p ~ o e  C B O ~ ~ C T B O  3 a ~ n m s a e ~ c n  B TOM,  TO B 6nnxaR1~1nx oKpecT- x a n b w o - n u ~ e i i ~ ~ x )  none;. n o c ~ o n b ~ y  K TOMY xe ,  KBK n o ~ a ~ t a ~ a e t  HOCTnX nOqTW ~ a x n o k  KOHKP~THO~~ TOPKU (xH, yH) n o n ~  onb l~  (62, 185, 1981, c n o ~ o u b l 0  naHH0ii n p o c ~ e k ~ e k  ~ u c ~ ~ H H o - ~ ~ o -  

z=f(x,  y) ,  OnHCblBaDIqaR MJle TOqHO, MOXeT 6 ~ T b  C n p e ~ e 6 p e x n ~ o  ~ e ~ p u q e c ~ o i i  MOneflH ynOBneTBOpHTeJIbH0 peluaMTCX IIOqTU BCe'3ana- FnanoB nOrpeUHOCTbhJ 3aMeHeHa CTeneHHLSM IIOflHHOMOM p , ( ~ , y )  He- 
KU r e o ~ e ~ p ~ 3 a q u u  H ~ @ T I I H H X  u ra3oBblx sanexek, MeTonbl sacnew BblCOKOrO IIOPRAKa, non06pa~Hbl~ TaK, 9 T O  
~ 0 f i  reOMeTpUH Henp 6 y n y ~  OnUCblBaTbCfl IIpUMeHUTenbHO K yKa3aU- 

. . ~ x ( ~ ~ + ~ ~ ~  Y " + ~ Y )  =f  (xK+dx, ~ ~ S d y ) .  UblM CaMblM IlPOCTblM IIOJIRM. M AHUlb  nOCn€! XapaKTepUCTHKH 3~08  

B~opoe  C B O ~ C T B O  CBOilHTCIi K TOMY. 9TO C T ~ H ~ H H O ~  nOflUHOM OCHOBHOB PaIHOBUAHOCTH 9UCneHH0-TeOMeTPB9eCKHx ~0nenef i  IX0JIO- 

px(x,!/), c B ~ I C O K O ~ ~  T09HOCTbhJ O I I U C ~ I B ~ M U H ~ ~  noBeneHue @YHKUHU FUKeCKHX noneii MOXHO 6 y n e ~  nepek~u K paccMoTpe~um 6onee cnox- 
z = ~ ( x ;  y) B 6nH~afi l l lU~ OKPeCTHOCTIiX TOPKH (XH, yw), ecjH BMeCTO HHX ~onene;. n o ~ a 3 a ~ e n b  a no npusHHaM, nepequcnenHblM Huge, 
X U y B Her0 ~ O ~ C T ~ B H T ~  KOOPAUHaTbl [xi, yi) H ~ K O T O P O ~  TOqKU, He Ha30BeM n o ~ a s a ~ e n e ~  ~ e n u ~ e i i ~ o c ~ u  IIOJIII. @ Y H K U U ~ . ~ ( X ,  y) 6yAeM 
npu~annexaulek 6auxa i i rnu~  oKpecTHocTnM T O ~ K U  (x,, y?), npnMeT HMeHOBaTb A H C ~ ~ ~ C N O H H O ~ ~  @ ~ H K u u ~ ~ .  

3HaqeHwe p,(xi, yi), B cpenHeM TeM cunbHee oTnnsamueecs OT neii- ~ ~ U M ~ H N T ~ J I ~ H O  K ~HTepecyMulefi HaC B n a ~ ~ b l f i  MOMeHT npoc~eii- 
CTBnTenbHOrO 3HaPeHUfl f ( ~ i ,  yi) @YHKUUH f(x, y) B TOPKe (xi, yi), me6 ~ H C ~ ~ ~ H H O - ~ ~ O M ~ T ~ H Y ~ C K O ~  MOneJIK 3aAaYa ~ K c T P ~ N H T ~ P ~ O ~ ~ ~ ~ H U  
seM 6onbme paccTonHue unu Mepa B3auMHoro ynaneriun (B aHuso- ( B O C C T ~ H O B ~ ~ U H ~ )  reOnOruseCKOrO nonx @op~ynupye~cn  c n e n y m q u ~  
TPonHblX ~OJISX) MeWy TOPKaMH (XK, yK) U (xi, yi). o 6 p a s o ~ .  Ann 06~1ac~u  F,  npnaannexaueii nnocKocTu XY, H3BeCTUbl 

noart, o6nanamuue YKa3aHHblMN C B O ~ C T B ~ M U ,  M O V T  6blTb KnaC- snaseHun z,, z2,. . ., zi,.  . . , zn reonor~sec~of i  n e p e ~ e ~ u o i r  coo~eer-  
ca@uuuposanbl no TpeM n p u 3 u a ~ a ~ :  1) no crenenu noKanbHoro no- CTBeHHO B TO9KaX C KOOPAUUaTaMH (XI, ~ 1 ) .  ( ~ 2 ,  ~ 2 ) .  . . . . (xi, yi), . . . , 
JlUHOMa p,(x, y),  ucnonbaye~oro nnn onucaHun nonx B 6 f lU~a f im~x  (x,, y,). M ~ B ~ C T H O  TaKXe, 9TO B ~ ~ ~ H X ~ ~ ( U I U X  OKpeCTHOCTIIX n0KTH 
OKpeCTHOCTflX KOHKPeTHblX TOPeK ( x ~ ,  YX); 2) no XapaVTepy MepH ~ a l ~ ~ o l i  K ~ H K P ~ T H O ~ ~  TO9KN (x", pH), ~ ~ C ~ O ~ O X ~ H H O ~  B o6nac~u  F, 
PaCCTOnHHA pxi MeXny T04KaMU (XR, YH) U (xi, yi); 3) no BHny 3a- none c n p e ~ e 6 p e x w ~ o  ~ a n o i i  norpemHocTbm MOXHO OtIUCaTb nuueir- 
BUCWMOCTH MaTeMaTnxecKoro OxuAannn KBanpaTa norpeurHocTu 3KC- "btM nOnUHOMOM @OPMH (XVII.1). npU HCnOJIb30BaHUH KOTOpOrO Ann 
TPanOJlflqUU JIOKaJIbHOrO OIIHCBHUR, T. e. BeJIUqUHbl nonyseHnn OIleHKU 

M Il~ic(xt, Yi) -f (xi. Yi)la1, 
OT MepH PaCCTOIlHUII pKi MeXnY TOqKaMU ( x ~ .  YX) U (xi, yi). 3 ~ e ~ b  ~ ~ a n p a ~ ~ ~ e c ~ a f f  ~ O ~ P ~ U H O C T ~  ailn OUeHKH P ~ C T ~ T  ~ ~ O ~ O ~ U U O H ~ ~ ~ H O  
M - 3HaK MaTeMaTUPeCKOTO O X H A I H U R .  ~ O K ~ ~ ~ T ~ J I K ,  C T ~ ~ ~ H U  a P ~ C C T O ~ H U ~  p ~ i  M ~ X ~ Y  T O ~ K ~ M U  ( x ~ .  ya) u 

Hau6onee npOCTblMl3 C TOYKH 3peHUII ~ I ~ c J ~ H H O ~ ~  reOMeTpHU Henp 
I ~ B ~ R H ) T C R  nOJln, nO9TU Ann BCeX KOHKpeTHblX T O W K  (xH, W) KOTOPblX 
M O X H O  IlPHHIITb, PTO n p ~  3TOM @YHKURU a(x,  y) ,  b (x, y), c(x, Y) ,  d(x, Y) He sanamTca, 

P, (x, Y) = xu (x,, YJ + yb (x,, YJ + c (x*. YJ, Y K ~ ~ L J B ~ ~ T C R  nHmb sucneHHoe 3 u a ~ e ~ u e  n o ~ a 3 a ~ e n n  H ~ J I E ~ H ~ ~ H O C T U  a. 
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Heo6xone~o P a C C s H T a T b  O U e H K y  i, 3 H a Y e H H R  2, n e p e M e H H o i i  z nnn 
nm6oir TOUKW (x*, y , ) ,  npn~annexaure i i  O ~ J I ~ C T U  F. 

I I o c ~ o n b ~ y  @ o p ~ y n b ~  (XVII. I )  n (XVII. 3) cnpasennneu no OT- 
HOUleHNH) n O q T U  K K a X l c n o k  T O s K e  06nac.r~ F ,  TO, UMeU n a H H b I e  0 3 ~ a -  
s e H n a x  z B n T O s K a X  ~ a 6 n m n e ~ w ~ 1 ,  nna H a x o w n e n n a  mos@@wune~~oa 
a (x,,  Y , ) ,  b (x,, y , ) ,  c(x, ,  y , )  n o K a n b H o r o  n o n w H o M a  wn~epecylolqeii H a e  
TO'IKH ( X 9 .  Y, )  H 3HaYeHWR d ( x s ,  y s )  , ~ H C ~ ~ ~ P C U O H H O ~ ~  @YHKUUW  TO^ xe 
T O ~ K H  nonyqaeiw n y p a s ~ e ~ ~ f i  swna 

[2f-xia(xs3 Y S ) - Y ~ ~ ( ~ ~ ,  Y S ) - ~ ( ~ S ~  y8)lS) = d ( x 8 ,  y J -  
{- [ ( x i  - xJ2  + ( ~ i  - ~ p ) . ~ l ~  

K o ~ e s ~ o ,  J l y s U I e  B C e r O  6wno 6b1 B b I 6 p a T b ,  ecnw 3 T 0  B O 3 M O X H 0 ,  KO- 
~ @ @ W U U ~ H T ~ I  a(&,  y , ) ,  b (x , ,  y , ) ,  C ( X S ,  y,)  T a K ,  9~0661 J l ~ ~ a f l b ~ b l ~  no- 
JIHHOM U M e n  I IOrpeUIHOCTb  3 K C T p a ~ O J l B U W W ,  P a B H Y l o  HYBH), K O T O P a R  

o T n e s a e T  d(x , ,  y,) =O. B o 6 q e ~  cnysae p e U r n T b  sanasy T a K u M  06pa- 
3 0 M  Heflb3R,  nOCKOJIbKY I H e  I(BJIReTCII J I E i ~ e f i H o f i  $lyHKuHeI? OT KOOpfiU- 

H a T  ( x ,  y ) .  ~ O ~ T O M Y  n 0 T p e 6 y e M  flWIUb, ' 4 ~ 0 6 ~  3 T a  I IOrPeUIHOCTb  6b1na 
K a K  M O X H O  M e H b ~ l e k ,  nJls sera H Y X H O  CBeCTH K MUHHMYMY 3 H a s e H U e .  

d(X,, y , ) ,  ¶TO P a B H 0 3 H a q H O  MUHWMH3aUUU n P O U 3 B e n e H H I I  nd(X,, y,) K 
n p ~ 6 n e x e ~ H o  p a B H 0 R  e M y  CYMMhl: 

Y K ~ X ~ M  K O O p n U H a T b I  (x , ,  y, )  TOBKW, B f l n  KOTOPOA BbInOflHfleTCR 
o u e H K a  npucyuero eii a ~ a s e ~ u n  n e p e ~ e ~ n o i l  z. 

OT M a T p A U b I  (XVII. 4) ,  wcnonbsyn s a p a ~ e e  w a s e c ~ ~ o e  s ~ a s e ~ u e  
a n o ~ a 3 a ~ e n a  ~ e n u ~ e i i ~ o c ~ u  nona, nepei ine~ K M a T p u u e  

n o n o n ~ e ~ ~ o i i  CTOJI~UOM T a K  ~ a s b ~ s a e ~ b ~ x  s e c o s b l x  ~ ~ o x ~ ~ e n e i i  

via = [(xi .-&)a + (Yi - ~ , ) ' l - ~ .  (XVII.5) 
3 a T e M  BbIqUCnUM 



c (x,. YJ =la - za (x,, Y.) - i ib  (x,, Y,), 

= xsa(x,, YJ + y,b (x,, y3  + c(x,, Y ~ ) ,  (XvII.6) 

-TO w naeT perueHHe wn~epecyloqefi Hac sanasw. 
I I p u ~ e ~ x n  n a ~ n ~ f i  anropHTM nnn T O ~ K W  (xs, ys). coenanalomefi c 

. a n ~ o f i  w 3  ToseK ~a6nlonenwn, uanpuMep c ~ o s ~ o f i  (xi, yj, zj), M N  no- 
JIyqUM Uj,= 03, 'IT0 COOTBeTCTBYeT PeUleHHH) Zs5Zj. C J I ~ A O B ~ T ~ J ~ H O ,  
aJlrOpUTM npUBOnHT K BOCCTaHOBJleHUlo nOJR 6e3 CrAaXUBaHHII pe- 
synbTaTos na6nlonesnfi, w ero yenecoo6pa3~o npHMeUnTb .B ceTya- 
UHIIX, Korna norperuHocTu u 3 ~ e p e ~ n n  a ~ a s e ~ w f i  nepeMeuHou z B 
Towax ~a6nrone~urr  npeue6pexu~o Manu. 

O n n a ~ o  anropnrM oseHb npocro 0606mae~ca w Ha BoccTanosnenue 
.CO cmaxwsanweM, K KOTOPOMY qenecoo6paa~o npubera~b, ecnu cpen- 
HeKsanpaTnsecxan norpeluHocTb a, npnMoro w 3 ~ e p e ~ u n  z B Towax 
~a6nmnenen  senurta. Korna a,#O, HO firm Bcex Tosex .na6nmne~un 
anwHaKosa, u nwcnepcuonnan @YHKUHR d(x,  y) BO Bcex TosKaX Ha- 
dnmnenun pasna onuofi u ~ o k  x e  ~ O C T O I ~ H H O B  d, nawe npexnee BU- 
PalKeHUe (XVII. 3') nnn MaTeMaTUseCKOTO OXHAaHUS KBanpaTB no- 
rperuHocTe s~c~panonrcqxn, npuHwMamlqee npw h i = O  suaseHue HYJIR, 
nonmHo 6bI~b 3 a ~ e ~ e ~ 0  @op~ynofi  

malouefi npu h i = O  nnn MaTeMaTwsecKoro oxwnaHwn rsanpa'ra no- 
TPeUlHOCTH U3KCTPalIOJIRUHWW 3HaseHUe oxZ. 

B cooTBeTcTBnn c BTUM nnrr pac.reTa oueHKw z, s ~ a s e ~ w n  nepehlee- 
HOk B TOqKe (x,, ys) CO CMaXUBaHUeM Pe3YJTbTaTOB Ha6flH)&eHHfi 
anecau~blk anrOpliTM AoJXeH 6bI~b H3MeneH TOnbKO B OnHOM nyHKTe. 
Beco~bIe MHOXHTenU Vls, Vzs, , . . . U i s r .  . . , Vns CJenyeT paCC'4HTMBaTb 
He no @ o p ~ y n e  (XVII. 5), a no @ o p ~ y n e  

m e  

B npwrtuune pacc~o~pexnvf i  anropum n p e n u a 3 ~ a r e ~  nnn HCIlOnb- 
~ O B ~ H U I I  B ~CJIORUIIX, Korna ~ H ~ Y ~ H U I I  a wan (a, 6) U ~ B ~ C T H H  sapauee, 
HanpUMep, H 3  OnblTa M H O ~ O K P ~ T H O ~  I'eOMeTPH3aUUH 3aJIe~efi OAHOro 
U Tor0 Xe THna C ~ J I U ~ K U M H  CTeneHnMH U3yseHHOCTH, HO a HnH (a, $) 
BCerAa MOXHO ~OnMTaTbCR OnpeneJIHTb nJIFl KaXAOrO KOHKpeTHOrO 
CnysaR reOMeTpH3aUUU no TeM Xe @ ~ K T U ~ ~ C K U M  AaHHHM, KOTOpHe 
6 y n y ~  ucno~1b30sa~bcn npw pacsere r e o ~ e ~ p u s e c ~ o f i  Monenw. 3anara  

PeluaeTC5l YnOMUHaBUlHMCII BMUle MeTOnOM pa3peXeHUa CeTH TO'IeK 
na6nmnenuk nyTeM U X  HCKJIloseHHX no 0nH0k. 

M 3  MaTPHUH (XVII. 4), B KOTOPOfi 3aperUCTPHPOBaHH Pe3YnbTaThl 
na6nlonewnR, wcKnmsaeM onny c ~ p o s ~ y ,  HanpnMep C T P O ~ K Y  (xi. yj, zj), 
.W, 3anaBlUEiCb KBKHM-TO KOHKPeTHMM 3HaqeHWeM a=% HnU (a, $) = 
=(ati ,  PI(), c noMombm onwcannoro BblUIe anropwTMa nonysaeM oqen- 
KY fj 3Ha4eHHR Zj  IIepeMeHHOfi Z B TO'IKe (xi, yj) no pe3ynbTaTaM Ha- 
6nloneuwfi, BHIlOJlHeHHblX B OCTaJIbHblX (a-l) TOsKaX. Hanee BblsU- 
CBIlCTCR nOrpeLUHOCTb 

A.-- 
1 - 21 - 21 

OUeHKU rj. ~ O C K O ~ ~ K Y  BCerO CTp04eK n w KaXAaH H 3  HUX MOXeT 6 U ~ b  
npwunTa 3a ucenmsaehlym. TO npu @ H K C H ~ O B ~ H H O M  a=a ,  wnw 
( a ,  p) = (a,, &) MOXHO uafi~w n s~asenuf i  8 1 ,  Az, .  . . , At, .  . . , A, no- 
TpelUHOCTU U BNqUCJIHTb cpenHFffi KBanpaT K2 3TOk BeJIU9HHM. I(BnffI0- 
lseiicw ~ e p o i r  norpeurHocTH BoccTaHosneHnn nonn npw naHxoM mare-  
HUH a unu (a,  p).  Me~flrr a unu (a, $), MOXHO naf i~n TaKoe 3 ~ a s e ~ u e  
a-a.,,, HnH (a, p) = (a,,,, $,,), KoTopoe 06ecnesueae~ ~au6onee  
BblCOKYlO TOqHOCTb BOCCTaHOBJIeHHII. O n b l ~  nOKa3bIBaeT. llTO 3a- 
BHCUMOCTU @=.cp(a) U @=e(a ,  $) 06nanam~ nOCTaTOsH0 W T K O  
BMpilXeHHblMU, KaK npaBNSIO, enUHUllHblMB MHHWMYMaMW, a n03TOMY 
nafi~n OnTwManbHMe ~ H ~ ' I ~ H H I I  nan a unw (a, p) MeTonoM pa3pexe~un 
,ceTw TOseK ~a6Jlone~HII  C nOMOUbK) C O O T B ~ T C T B Y K ) ~ ~ ~ ~  IIpOrpaMMM 
nnrr'3BM npw nocTaTosHo 6onbluo~ 06-be~e ~ a 6 n l o n e ~ u f i  u He cnuru- 
KOM H ~ P ~ B I I O M C ~ I ~ O ~ (  CCTH TO'IeK H ~ ~ . I H ) L L C H W I I  ileTPyAll0 1198). 

' ~ I I H C Z I H I I M ~  a.lTOPWTY 3KCTPaHHTCDtlO.lllllWH (BOCC'TallOBnCHUR no- 
AX) npHBOAUT K B J I o ~ H ~  T O ~ H H M  pe3y ib~a~aM,  K&a OH JIPUMeHBeTCII 
K 06nac~u  nonn, B npenenax ~oropofi 3 ~ a s e w ~ e  z MeuxeTcx no n ~ -  

H ~ ~ ~ H O M Y  3aKOHY 
z = a z + b y + c  

u w3~epewo a b c o n l o ~ ~ o  T O ~ H O  B Tpex unw 6 0 n b ~ 1 e ~  sucne ToseK, we 
nexamux Ha o n ~ o f i  npn~oi i .  Teoperusecxu B naHHoM cnysae secTpa- 
uHrepnonsqun nonxna 6 H ~ b  6e3omn6os~oB npu n106o~ 3~aqennu a. 
A.tn TOTO, 9 ~ 0 6 ~  YMeHbUlRTb IlOrpeUIHWTU, B03HHKaloUHe B pesynbra- 
Te OKpyrnewurr sucen npu pacseTax, e no6n~bcn ~ b ~ c o ~ o f i  TO~HOCTH 
noccTaHoBnennn npw uannsuw norpewnoc~efi B ~ a 6 n l o n e ~ n n x  (BOCCT~- 
HoBneutie co c r n a x ~ ~ a ~ n e ~ ) ,  ~enecoo6pa3~0  6 p a ~ b  a=O. M ~ a v e  ro- 
BOPR, eCJIU Z=f (x ,  Y) - J I H H ~ ~ ~ H ~ R  (PYHKUAX NJIH O W H b  6 ~ 3 ~ a  K 
JIllHefi~ofi, Pa3YMHO UCnOnb3OBaTb a--O U J l U  a-0. E c n ~  Xe @YHKUUII 

z=/(x ,  y) CyUeCTBeHHO OTnUsaeTCR OT JIuHefi~ofi, TO npHXOnltTCfl 
6 p a ~ b  a>O unu a>O,  TO u RBnIIeTCR onuoir H 3  npnruH npuMeHeuun 
no orHorueHwro K a TepMuHa anoKaaaTenb uenu~ief i~oc~w norm,. 

P a c c ~ o ~ p e ~ ~ b I f i  anropnm B snasu~enbnofi Mepe HMHTnpyeT TY 
npouenypy sKcTpawnTepnonnuuu, KoToparr peanu3ye~cn npu nocrpoe- 
HUH KapT waonuenfi ~ p y s ~ y m ,  T. e. npw ocymecTsnewuw r e o ~ e ~ p u s a -  
UUU C nOMOUbh3 Tpa~UUUOHHOCO C ~ ~ @ H ~ ~ C K O ~ O  MeTOAa. ~ P H  nOCTpOe- 
HUH KapT ~ 3 0 J l H ~ H f i  BpysHyFO B MeCTaX C OqeHb B ~ I C O K O ~  nnOTHOCTbl0 
TOWK na6nmne~un O ~ H ~ H O  UCnOnb3ytOT IlpOCTylo n t i~ef i~y lo  HHTepnO- 



nuunm, BunonnseMym no p e s y n b ~ a ~ a ~  ~a6nmneuuii,  oTHocuulwxcn K 
n e x a u u x  B ocHoBe O A q M ,  cpenHeKsanpaTnsecKym IIOrpemHOCTb us 
nonyre~noir  oueHKn Zs s ~ a q e ~ u u  r e o n o r ~ q e c ~ o i i  nepe~enwok z B TOqKe 

6nwxaf imw~ ToqKaM, npaKTnqecKn 6e3 yqera nannblx no 6onee yna- 
neHHblM TO'IKaM. B TO Xe BpeMU Ha YqaCTKaX, m e  T O W K  ~a6.lmne- 

(x,, y,) MOXHO H ~ ~ T H  c n e n y m u m  o 6 p a 3 0 ~  (0603~a '1e~nu Te me, qTo 

H H U  HeT, WBOJlWHHH IIPOBOnUTCU KaK 6b1 B KaqeCTBe ~pO~O~XeHHU He- 
w B OnncaHun OAqTH).  

B ~ a s a n e  B ~ I ~ A C ~ W M  ~cnoMora~enbxblk n o ~ a 3 a ~ e n b  
tio~opok nnocnocru, a n n p a ~ c n ~ n p y m u e i i  n u ~ e k ~ b l k  TpeHn cocenHero 
ysacma, o c ~ e u e ~ ~ o r o  ~a6nmne~nuMu.  B MecTax c y u e p e ~ ~ o i i  nnoT- 
H O C T ~ ~  ~ a 6 n m n e ~ w k  reonor, c~pouulwii KapTy n30nH~nii, onnoape- 
MeHHO IlPNMeHUeT H IIPOCTYB flFfHekHyE0 3KCTpanHTepnOnUUHH) naHHblX 
6nwxafiruwx T O Y ~ K  ~ a 6 n m n e ~ u u  H npocnemw~a~we ~ p e ~ n a ,  ~ a p b u p y ~  3 a ~ e ~  OT 6 f nepei ine~ K O U ~ H K ~  uAZ - manpara  n o r p e m a o c ~ ~  senu- 
OTHOCHTeAbHhle 3HaqeHHU BeCOBblX M H O X N T ~ J ~ ~  3THX MeTOnOB npH Bbl- ~ H H M  6. no @ o p ~ y n e  
6ope oKoHqaTenbHoro p e 3 y n b ~ a ~ a  s t i c ~ p a u ~ ~ e p n o n n u u e  B s a e ~ c e ~ o -  
CTH OT KOHKPeTHblX Y C ~ O B W ~ .  [sws(X8-Fa)a- 2Sqs(xe-xs) x 

A H ~ J I o ~ ~ ~ H H M  06pa30M pa60TaeT H P ~ C C M O T P ~ H H ~ ~ ~ ~  anrOpHTM 9HC- 
Jle~HOfi 3KCTpaUHTePllOJIUUHA. Ecnw PRnOM C ~ o s ~ o i r x , ,  y, HMeIOTCU 
O W H b  6nw3~ne K Hefi TO'IKW Ha6JlloneHHU. OHH IIOJlyqaDT HaCTOnbKO 
6 0 n b m ~ e  3Ha'leHWR BCCOBbIX M H O X K T ~ J ~ ~ ~ ~  Vi,. 9TO BOCCTaHOBJleHWe no- 
nn ocyuecTsnnercn KaK 6bl npoc~oir f l u ~ e k ~ ~ i i  ~ ~ ~ e p n o n n u ~ e i i ,  npaK- 
THqeCKU He yqHTbl~a~)IUefi naHHble no donee YnaJeHHblM TOqKaM 
~ a 6 n m n e ~ u u .  Ecnn Bce TO'IKH ~ a 6 ~ ~ m n e ~ u n  OTCTOUT OT (xs ,  ys) Ha 
oqeHb 6onbmae paccTouswn, TO secosble MHoxnrenu vis Bcex ToseK OT us2 y x e  n e r ~ o  r r e p e i i ~ ~  K n ~ ~ e p e c y m u e i i  ~ a c  o u e ~ ~ e  cpenae~ean-  
IlOqTH CpaBHHBaloTCU npyr C npyCOM, Ii B TOYKe (x,, y,) ITpOCJIeXM- paTH'ieCK0k IlOrpeluHOCTH 0,. 
~ a e ~ c n  nnmb ~ O B ~ P X H O C T ~  nunei i~oro  ~ p e ~ n a ,  ~ ~ u s n e ~ ~ o r o  ~ a 6 n m n e -  n p u  p a c q e ~ e  no e o p ~ y n e  (XVI1.7) MH n o n y q a e ~  O U ~ H K Y  norpem- 
HHUMH. B OCTanbHblX CJYqaUX anrOPNTM HCILOnb3YeT IlpOUenypy. np0- HOCTH BOCCTaHOBneHUU, KOTOPaR HUKe ~ ~ ~ C T B H T ~ ~ ~ H O ~  BenurHHbl Ma- 
M ~ X Y T O ~ H Y H )  ~ e x n y  ~ P O C T O ~  n u ~ e k ~ o f i  ~ ~ ~ e p n o n ~ u t i e k  3 ~ a q e ~ ~ %  TeMaTHYeCKOrO OXNBBHUR c ~ ~ A H ~ K B ~ A ~ ~ T N ~ ~ c K o ~ (  ~ O ~ ~ ~ ~ H O C T H :  $ 0 ~ -  
n e p e ~ e ~ ~ o i r  z n3 Bnuaakmux ~ o s e ~  Ha6nloneH~11 u s~c~panonnuweir  ~ y n a  ~ b l s e n e ~ a  nnn nonn, B T O ~ H O C T H  o ~ ~ e q a ~ o u e r o  o n ~ o p o n ~ o f i  wao- 
n o s e p x ~ o c ~ w  n u ~ e k ~ o r o  ~ p e ~ n a .  Peaynbra~  q u c n e ~ ~ o r o  ~ o c c ~ a ~ o s n e -  ~ p o n ~ o i i  n o ~ a n b ~ o - n a ~ e i i ~ o k   onen nu, a peanb~hle reonornsec~we 
H H U  TeM CHnbHee OTnWqaeTCIl OT 3KCTPaHHTePnOJRUUU J ~ A H ~ ~ ~ H o &  n 0 n ~  R B ~ B K ) T C U  donee CJTOXHHMH. O ~ H ~ K O  OT 3 ~ 0 k  C M ~ U ~ H H O ~  (38- 
TpeHn-nOBepXHOCTblo, qeM 6onbme a ,  q T 0  SiBflReTCU B T O P O ~ ~  ~ P N ~ U H O ~  H N X ~ H H O ~ ~ )  O U ~ H K H  as MOXHO nepefi~u K H ~ C M ~ W ~ H H O ~ ~ .  Aeno B TOM, 

IlpHMeHeHHR K a TepMBHa <<nOKaJaTenb H ~ ~ H H ~ ~ H O C T U  IlOJlUD. YTO, ~ P H M ~ H R R  M ~ T O ~  P ~ ~ P ~ X ~ H H %  C ~ T H  T O ~ ~ K  na6nmne~an  ~ Y T ~ M  M X  

n p u  BOCCTaHOBneHHH 6e3 cmaxnsaHwn p e 3 y n b ~ a ~ o s  ~ a 6 n m n e ~ u k  u c ~ n m s e ~ e n  no o n ~ o f i  c uenbm onpeneneunn a nnw (a ,  p), npn  ax- 
~ H ~ Y ~ H H I O  a = 0  o ~ ~ e q a e ~  onwca~ue n0nn n p 0 ~ ~ 0 f i  J ~ U H ~ ~ H O ~  $ ~ H K U H ~ ~  n O M  a UnU (a; p) MOXHO IIOJIYYHTb He TOnbKO fl 3HaqeHHk @aK~uqe- 
c 6 e c ~ o ~ e q ~ o  y3KHMU ( T O Y ~ ~ H ~ ~ M H )  a~b l6poca~H,  Ha TOYKaX H ~ ~ J W -  CKWX ~ O T P ~ U H O C T ~ ~ ~  A.1, A2, . .., Air . . ., An, HO H,  n0nb3yucb $ 0 ~ -  

neeus. n o  Mepe yaenwrenwn a ~ T W  a~b16pocbI, n p e ~ p a u a m ~ c u  s ~ a s a -  ~ y n o f i  (XVII.7), n 3HaseHuil COOTBeTCTBym~ux TeopeT~rec~wx oue- 
ne B y3~we O C T P O B ~ P U I H H B ~ ~ ~ ,  a 3 a ~ e ~  B donee m u p o ~ u e  c ynnouren- HOK 01, 02,. . ., ui.. . ., un c p e n ~ e ~ ~ a n p a ~ n ~ e c ~ w x  n o r p e m ~ o c ~ e k .   TO 
H0f i  B ~ P U ~ U H O ~  3KCTPeMYMb1, OCTPOBKaMU Bbl~enUH)UHeCR Ha  OH^ ll03BOnUeT HCCJlenOBaTb CBn3b MeXAY Ai U Oi U HakTu K O ~ @ @ I ( U U ~ H T ~ ~  

n o s ~ u  n u ~ e k w  ~ e ~ n m q e r o c u  nonu. Aanb~ekmee  ~ o s p a c ~ a ~ u e  a se- ypasnenun perpeccuu nuna 
neT K CJIHRHUK) ( < B l i ~ e p $ e p e ~ ~ H ~ > )  3KCTPeMyMOB U IlOJHOMy HCYe3- 
HOBeHHlO YllaCTKOB nPaKTHqeCKH J ~ W H ~ ~ H O T O  U3MeHeHHU $YHKUWU B 
O ~ ~ ~ C T U ,  o x s a q e ~ ~ o i i  Ha6nIOne~SinMH. B npenene npu a--+m ~ a x n o i r  
ToqKe nonn npunwcbleaeTcu TaKoe 3Hasenne 2, KaKoe ycTaHooneHo 
B 6nwxairmek K ~ e i i  TosKe ~ a 6 n m n e ~ u n ,  H nonysaeTcn Monenb ~ y -  
C09HO-nOCTOUHHOr0 IlOnR, aHanOrHqHaU T ~ f i ,  KOTOPOR llOJlb3YIOTCR npK 
MeTone noncseTa sanacos, W ~ B ~ C T H O M  non H ~ ~ B ~ H H ~ M  cnoc06a M H O ~ O -  
YrOnbHHKOB. 

oueHKe us MOXHO OcywecTBuTb no @ o p ~ y n e  

B nanbneBure~ 0nfi~atl~blf i  anropum 6yneT uMerlosaTbcn OCHOB- 
H H M  anropnTMoM q u c n e ~ ~ o i r  reoMeTpnn Henp (OA9I-H). H ~ M A  npn- 
BeneHa TonbKo nopsau qacm anropsma.  TaK KaK nonsuii anropnrM ~ ~ M ~ T H M .  ' IT0  3HaqeHHe K O ~ @ @ N U U ~ H T ~  KOppeJlRUUH r Mexny Ai2 H 
AOnXeH, KOHeqHO, BtiJI09aTb lle TOnbKO 3KCTpaUHTepnOnUUHlO. HO H 
OUeHKy norpemsocTe 3 ~ 0 i i  npouenypu. Mcxonn ~3 npennonoxe~wir, 

oi2, OTBeqamuee EBHHOMY a unw (a. P), MoxeT C ~ Y X H T L  KpHTepUeM 
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nnuwn, ~ a k n e ~ ~ s l ~ n  no OACIrH. n p u  T a K o r o  pona pacse~ax  no enon- . 
H e  IIOHflTHbIM I l p H s H H a M  BCeFAa  I lOJlysaeTCSI,  s T 0  no M e p e  y B e J I H s e H n =  

peanb~oe reonor~sec~oe  none B o n p e n e n e n ~ o ~  c ~ ~ c n e  n p ~ 6 n u x a e ~ c r r -  a n $ cpen~ee a ~ a s e ~ n e  manpara a @ a ~ ~ ~ s e c ~ o R w  norpeur~oc~w ~ e -  
K npoc~ekmek ~ o n e n n  s ~ c n e ~ ~ o k  r e o ~ e ~ p w u  ~ e n p ,  x a p a ~ ~ e p n 3 y m - -  n p e p b ~ ~ n o  y ~ e ~ b u r a e ~ c n .  ~ O ~ T O M Y  npouenypa sb160pa a nnw (a, $) 
qekcn TBKHMU 3 H a W H H I I M W  a HJlH (a, 6). no Y C ~ O B H ~ ~  M H H H M H ~ ~ U H H  ~ ~ a n p a ~ a  ~ @ ~ K T H ~ ~ c K o ~ >  ~ O ~ P ~ ~ H O C T K  

T e p n e T  CMNCJI. O n ~ a ~ o  K O ~ @ @ H U W ~ H T  K o p p e n n u e n  M e x n y  a@a~rwse- 
CKHMB H P a C q e T H b l M  3 H a W H H I I M H  K B a A p a T O B  n O r p e L U ~ 0 c ~ e f i  H3MeHf leTCR 

V ~ C K O A  n o r p e u r H o c T H  B o c c T a H o B n e n n n  ~ / E H  ~b160p  ex x e  n a p a M e T -  no-npyro~y. OH n o c ~ w r a e ~  M ~ K C H M Y M ~  npw K ~ K O M - T O  ~ n o n ~ e  onpene- 
p O B  H 3  YCJIOBHR MaKCHMH3aUHW r OCYIlIeCTBJI5lH)TCII H a  YPOBHIlX T 0 4 -  n e H H O M  3 H a s e H H H  a HJlH (a, $). T ~ K H M  06pa30~ .  n p H  a C B e p X p a U H 0 -  
HOCTU BOCCTaHOBneHWR F i  C 0 3 n a H H R  HBHJIY'IUHX Y C J I O B H ~  l l n f l  O U e H K H ~  ~ a n b ~ b l x *  C ~ T I ~ X  T O ~ ~ K  ~ a 6 n m n e ~ n n  0 n p e n e n e ~ ~ e  a H ~ H  (a, $) no YC- 
S T O ~  T09HOCTH. ~ O ~ T O M Y - B O B C ~  H e  0 6 n 3 a ~ e n b ~ 0 ,  ' ( ~ 0 6 ~  06a I I O n X O n a  nOBHIO MaKCHMH3aUHH r CTaHOBHTCX I l P a K T H 4 e C K H  eAHHCTBeHHbIM M e -  
ecerna npnsonnnw K O ~ H H M  H T ~ M  xe  s ~ a s e ~ ~ n ~  a nnn (a, p).  Ha T O ~ O M  pelue~wn n a ~ ~ o k  s a n a s ~ .  
X O ~ O U I O  H ~ Y ~ ~ H H ~ I X  n 0 n l l ~  pe3ynb~a~b1 ~ O ~ Y ~ ~ D T C B  ~ ~ U ~ K H M U .  no- ~ J I ~ B H H M  nOCTOHHCTBOM OArIrH flBJIXeTCn n p O C T O T a  HCXOnHbIX 
cnonb~y nnn ~ a c  T O ~ H O C T ~  B O C C ~ ~ H O B ~ ~ H H ~  nonn 06bls~o ~ a x ~ e e  n p e n n o c b ~ n o ~ ,  npenonpenennloqan a y ~ n ~ e p c a n b n o c ~ b >  sroro anro- 
TOqHOCTB OUeHKH ~ o ~ ~ ~ L U H O C T ~ ~  BOCCTaHOBJIeHHII, TO np&i HaJlMqHEi Cy- PHTMB, BO3MOXHOCTb e r V  I I p H M e H e H U n  n p a K T H s e C K H  H a  BCeX n O n n X  

ulec~~eewwx pacxoxne~nk ~ e x n y  a nnn (a, $), M H H ~ M H ~ H ~ ~ I O I U H M H  a p u @ ~ e ~ n s e c ~ n x  reonorurrec~ux n e p e ~ e ~ ~ w x  npn c e ~ n x  ~ o s e ~  ~ a 6 n m - -  - 
A2 H MaKCHMH3HpYmIUHMW r, nysule BCWO HCIlOJlb3OBaTb T e  I I a p a M e T -  nee~f f  nlo6ok ~ O T H O C T H  (emu o6uee ~ H c ~ o  T O V ~ K  ~a6nlone~nrr .  

6onbure 5-10). O ~ H ~ K O ,  K a K  H B C X K E ~ ~  ~ Y H H B ~ P C ~ J I ~ H J J ~ >  MeTOn,  B c r  
PH; KOTOPbIe n P H B O a R T  K IlOJIY'leHHIO HaHMeHbLLIHX 3 H a s e ~ t i k  3. on- 
H a K O  MOrYT 661~6 HCKJKYIeHHfl H 3  3 T O r 0  I l p a B K n a .  

MHOrHX C n T y a u n n x  a n r o p H T M  o ~ a 3 b 1 ~ a e ~ c n  H e o n T u M a n b H w M .  lTpw BH- 

C O K O ~  nJIOTHOCTH CeTH T 0 4 e K  ~a6nlonenux H OTHOCUTeJIbHO P a B H O M e P -  , 

P ~ C C M O T ~ H M  y s a c r o K  r e e n o r u s e c K o r o  nonn, nccneno~a~~b l f i  c HOM nx p a 3 ~ e q e n ~ ~  B npenenax wccnenye~ok nnoqanu o T K J r o H e H w n  
n o M o q b m  T ~ K O ~  a c ~ e p x p a u ~ o ~ a n b ~ o i i .  C e T n  T o s e K  na6nmne~~11,   TO. OT OnTHManbHOCTH H e 3 H a 4 H T e n b H b l .  HO IIO M e P e  YMeHbll leHWR IIJIOTHO- 
no BCeM TO'lKaM ~ a 6 n m n e ~ u n  none M O X e T  6 w ~ b  BOCCTaHOBneHO 0 4 e H b  CTH CeTH H Y B e n n q e H H R  ee H e p a B H O M e p H O C T H  3 T H  OTKnOHeHHII  B O 3 p a ;  
TOqHO, B TO B P e M R  KBK, WCKJIloqHB nm6ym M s K Y  H ~ ~ J I I O ~ ~ H U S ,  M U  C T a l o T  H MOrYT C T a T b  CYUIeCTBeHHbIMH. Ha n n O W a n R X ,  cna6o wsysen- 
n p H n e M  K BOCCTaHOBJleHHH) B p a k 0 H e  H c K J l l o s e ~ H o k  TOqKH, H M e l o I U e M Y  HbIX HJlH C O ' i e H b  H e P a B H O M e P H b I M  P a 3 M e U l e H H e M  T O W K  ~ a 6 n m n e ~ u n ,  
O s e H b 6 0 n b m y I O  nOrpe1UHOCTb.  Ha none, H3Y9eHHOM n0  T ~ K O ~  4CBepX-  Jl)Tlue n O J I b 3 O B a T b C n  H e  CaMHM OAqrH,  a HeKOTOPblMU er0 0606qe-- 
p a q P i ~ H a J I b H ~ k >  CeTH, M e T O n  p a 3 p e X e H H n  T O W K  ~ a 6 n l o n e s ~ n  n y T e M  ~ n n ~ w ,  H e n o c p e n c T s e H H o  y s w T ~ ~ a l o u r n ~ u  n 3 ~ e c ~ ~ b 1 e  n3 06qereo~~or~n- 
ux w c K n m r e H n n  no og~oii n o K a x e T ,   TO npw B c e x  3 ~ a s e n ~ n x  a n n ~  W C K H X  coo6paxe~nk H no 'Onb lTy  BOCCTaHOBneHHn a H a n o r u s H b I x  

- (a, p) 3 ~ a s e ~ n e % z  O C T ~ ~ T C I T  ~ e c b ~ a  BHCOKUM. a ~ ~ e p x p a u w o ~ a n b ~ b ~ ~ i *  r e o n o r ~ s e c ~ ~ x  none6 o c o 6 e ~ ~ o c ~ u  CTPYKTYP~I  nccnenye~oro nonn, no- 
x a p a ~ ~ e p  C ~ T H  ~ o s e ~  ~ a 6 n m n e ~ w n  cosnae~ H ~ O ~ X O D H M M ~  npennocwn- KOTOPMM OHO peseo o ~ n ~ s a e ~ c n  OT  onen nu, nexaqek  B oc~ose-  
KH nna ncnonbso~a~wn ~ p y r o r o  ~ e ~ o n a  o n p e n e n e ~ ~ n  a wnn (a, $), OAqTH, T. ,e. OT O n H O p O n H O r O  H 3 0 T p O ~ H O ~ O  n o ~ a n b ~ o - n u ~ e i i p o r o  monn. 
K O T O P ~ ~  MbI n a 3 0 ~ e ~  MeTOAOM ~ . ~ H X H W X  T 0 9 e K .  Teoperusec~u ~ 0 3 ~ 0 ~ 1 1 ~  C H T Y ~ U U U ,  ~ 0 m a  none ~e o6nanae~ C B O ~ - -  

He H C K n l o q a f f  HH 0 n H 0 f i  TOsKH ~a6nlone~n11, PaCCMOTPHM BCe  C O W -  CTBOM J l ~ ~ a n b H ~ k  J I H H ~ ~ H O C T I ~  B TOM CMbICAe, 9 T O  T04HOCTb BOCCTaHOB-- 
JIeHHH IIOJIff M O X e T  6 b I ~ b  CyUleCTBeHHO I I O B b l W e H a ,  ecnn HCXOnHTb H3: TaHHr t  3THX TOYeK no n B e .  0 ~ 6 e p e ~  T e  COseTaHHFl.  KOTOPble  06pa30- 

B ~ H U  T o s K a M u ,  O C O ~ ~ H H O  6 n n 3 ~ n ~ n  npyr K npyry. B c o o T B e T c T B n a  TOID, T TO xopourne n o ~ a n b ~ b l e  o n ~ c a ~ n n  nonn IIB~IIIOTCR anre6pawne-- 
c ~ a m n b ~ ~  c o s e ~ a n w e ~  n o c ~ a e u ~  T O ~ K Y ,  ~axonnulymcn ~a cepenuae, C K ~ ~ M H  I IOnHHOMaMH H e  n e p B O r 0 ,  a B T O p O r o ,  T p e T b e r O  nnw 6onee egco- 
o ~ p e z ~ a ,  coenuenloqero nae T O ~ K W ,  06pa3ymque c o s e ~ a ~ n e .  K a ~ n o k  KUX I IOPR~KOB.  Monenu nonek, O C H O B ~ H H M ~  na rwno~e3e ~ s a n p a ~ ~ s n o - -  
~3 n O n y s e H H b l X  TaKHM o 6 p a 3 0 ~  ~ O ~ ~ B O ~ H L ~ X  T O q e K  n p H n H l u e M  B K a s e -  CTH n O K a n b H b l X  ~OJlHHOMOB, Y C n e W H O  U C n O J I b 3 0 B a J U C b  B p a 6 o ~ a x  (6,. 

82). O n ~ a ~ o  B pa6o~e I2131 n o ~ a 3 a ~ 0 ,  s ~ o  n p u M e H n T e n b H o  K 3 a n a s a ~ -  CTBe  a @ a ~ ~ u s e c ~ o r o ,  ~ H ~ ~ ~ H H I I  n e p e ~ e ~ ~ o k  z cpennee a p u @ ~ e ~ w s e -  
c K o e  n3 3 ~ a s e ~ n k  z B TO'IKBX H ~ ~ J I I O ~ ~ H H R ,  o r p a ~ n ~ ~ ~ a m ~ ~ x  O T P ~ ~ O K ,  noncse~a sanaco~  H ~ @ T H  H ra3a no xopoum OKOHTYP~HHHM 3 a n e x a ~ .  

B U ~ H T P ~  KOTQPO~O H ~ X O ~ H T C ~  n 0 6 a ~ o s ~ a n  T O s K a .  ~ ~ ~ ~ B I I I H C ~  0npe- N e p e X O n  K K B a n P a T W q e C K H M  H K Y ~ U ~ ~ C K U M  JlOKaJIbHbIM n 0 n H H o ~ a ~  

n e n e H H b I M  a R n u  (a, p) n n R  B c e x  ~ O ~ ~ B O ~ H ~ I X  T O W K  C n O M O I 4 b l o .  75% C J I y q a e B  n p H B O n H T  K HeKOTOPOMY ( U H O ~ L I ~  ~ H ~ ~ W T ~ J ~ ~ H O M Y )  CHH- 

OAqrH, n O n b 3 y n C b  n a H H b l M H  no BCeM T O s K a M  H ~ ~ J I I ~ ~ ~ H H F I ,  BbIsHC- K e H H l o  T09HOCTW BOCCTaHOBneHHII  nonek H Z R l u b  B 25% n a e ~  e a ~ a  
n H M  3KCTpaHHTePnOjIWpOBaHHbIe 3 H a W H H f l  2 H C P e n H e K B a n p a T H s e C K H e  3 a ~ e ~ ~ 0 e  Y B ~ J I H ~ ~ H H ~  TOVHOCTU, ~e 0~ynam14ee YCJIOXH~HHII P ~ C ~ ~ T O B  

IIOrpeLUHOCTH 3 K C T p a H H T e p I I O n n U w H .  C ~ ~ B H H M  3 K C T p a U H T e P n O n U P O B a H -  H P ~ ~ H ~ ~ H H U  3 a ~ p a ~  M ~ U ~ W H H O ~ O  B P ~ M ~ H H ,  C O ~ P O B O X ~ ~ M U I U X  O T K ~ ~  OT 

H H e  3 H a W H H I I  Z B n 0 6 a ~ o s ~ b I x  T 0 9 K a X  C IlPHHIlTblMH B K a ' l e C T B e  <@K- r U n O T e 3 k J  J I 0 K a J X b ~ 0 f i  J I U H ~ ~ H O C T H .  MOXHW n P e n n O n O X H T b .  9 T O  npw 
T w s e c K n x B ,  ~ a k n e ~  a @ a ~ ~ e r e c ~ ~ e >  n o r p _ e m H o c T n  3 K c T p a w H T e p n o n n q u a  O T H O C H T ~ ~ ~ H O  P ~ B H O M ~ ~ H O ~ ~  paa~enoseok cerw H LUHPOKOM O X B ~ T ~  e ~ *  

H BbIWiCnHM K O ~ @ @ W U U ~ H T  KOpPPfnRUHH M e X n y  K B a n p a T a M H  ~ @ ~ K T H -  KBK nnoulanu nccnenye~or0 Y ~ ~ C T K ~ ,  T ~ K  H er0 O K P ~ C T H O C T ~ ~ ~  ycnox- 
~ ~ C K H X B  norpeur~oc~ek n K B ~ ~ P ~ T ~ M H  norpe lu~oc~ek  ~ K C T P ~ R H T ~ P ~ O -  H e H H e  nOKaJIbHbIX nOnWHOMOB n a e T  I I O J l O X n T e J l b H b I e  p e 3 y n b T a T b I  T O n b -  
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X O  n p U  B e C b M a  B H C O K O ~  IlJlOTHOCTU 3 ~ 0 2  CeTU, B T O  B p e M I l  K a K  n J I R  Ce. T ~ K H M  06pa30~,  n O C T a T O q H 0  e n e r K a  H 3 M e H U T b  OAZITH, U OH n03- 

~ e f i  O ' l eHb  ~aJI0fi  IIJIOTHOCTB donee n O n e 3 H H M  R B n R e T C R  y n p o q e H u e  BOnUT Y q e C T b  a H U 3 0 T ~ O ~ U l O  ~ o K ~ J I ~ H o - ~ w H ~ ~ H o ~ o  OnHOPOAHOrO n O n R .  
C T O ~ ~  Xe n p O C T 0  B ~ N c J I ~ H H O ~ ~  T e O M e T P H U  H e n p  P e l u a e T C R  H npo6- J l O K a J l b H O r O  OnUCaHUII  no <nOJIUHOMa H Y J ~ ~ B O ~  CTeneHUW, p a B H O 3 H a q -  

H o e  s a ~ e ~ e  @op~ynbl (XVII.6). H a  (Pop~yny n e M a  y s e T a  HeOnHOpOnHOCTU nons. Ecnn none H 3 O T p O n H O e ,  HO HeOEHO- 
p O n K O e ,  TO B e C a  V i ,  H Y X H O  P a C C q U T b l B a T b  n0  ( P O P M Y ~ ~ M ,  a H a J I O r U q H b I M  
(XV11.5) U (XVII.5'), 3 a M e H U B  IIOCTORHHble a U p H e K O T O P H M H  (PYHK- 
U H ~ M W  a(*, y) u 6 (x, y).  Ann H e o n H o p o n H o r o  H e u s o T p o n H o r o  nons 
npn pacrere B e c o s  ui, B cnyqae B o c c T a H o e n e H u n  6e3 c r n a x u B a e w n  B e c a  

n o n x H H  onpenennrbcs no @ o p ~ y n e ,  0 ~ J I U W l o ~ e f i ~ f i  OT (XVII.9) T o n b -  

U C ~ ~ H X ~ H U K )  ~ ~ C ~ ~ H H O - ~ ~ O M ~ T ~ U ~ ~ C K O ~ O  M e T o n a  B o c c T a H o B a e H u a  c KO T e M ,  P T O  nOCTOUHHble  Ax, Ary, All, a 3 a M e H e U b l  B HER @YHKLIHIIMW 

reOCTaTi iCTHqeCKUM.  A,(x, y ) ,  A,,(x, y).  A,(x, Y ) ,  a(x, Y ) ,  T ~ K   TO A J ~  c a ~ o a  ~ P O U ~ A Y P M  
BOCCTaHOBJIeHUfl H e O n H O P O n H O C T b  U a H U 3 0 T P O n U I I  n O n R  C e p b e 3 H H M W  OC- 

A,,(x, y ) ,  A,(x, y).  B npunqune npu H a n u s u u . n a H H b l x  no n o c T a T O s H 0  

6 o n b m o M y  K O n U q e C T B y  T O q e K  ua6nmne~us ,  OTHOCUTenbHO P a B H O M e P H O  

r e o n o r n q e c K u x  n e p e M e H H b i x ,  H e n o c p e n c T B e u u o  umonb~ye~blx  B @op- p a c c e s H H b l x  no u3ysae~oR nsoqane, 3 ~ y  sanaqy M o x H o  p e l u u T b  Me-  

M y n a x  noncse'ca 3 a n a c o B  HC@TH u rasa 0 6 a e ~ w b i ~  M e T o n o M ,  n o K a   TO TOnOM p a 3 p e X e H U s  CeTU T O W K  ua6nlone~wn I I y T e M  HX UCKJl lo ' IeHUR no 
onnoA u n H  c n O M O q b K )  npoqenypbi, 6nw3~oii K M e T o n y  6 n u x ~ u x  TO- H e  O T M e V a n U C b .  ~ O ~ T O M Y  9 U C J e H H O - T e O M e T P U q e C K U e  M O A e n U  J I O K a n b H O -  
YeK. 3 ~ a  onepauus r p o ~ o 3 ~ ~ a r r ,  K TOMY x e  H e  u M e m u a n  60nbu10R ~ e n n ~ e f i ~ b l x  noneii B p a M K a x  ~a lue f i  T e M u  C y q e c T B e H H o r o  3 ~ a q e ~ u s  H e  

H M e D T .  

XOAHMOCTU B UCI lOJ lb30BaUqH a J r O p U T M a  BOCCTaHOBJIeHUR, 5IBHblM 06- 
pa so^ y q u T b l e a l o r u e r o  a ~ u 3 o ~ p o n u m  u H e o n H o p o n n o c T b ,  HeT:  none no- ~ e @ ~ e r a s o ~ o c ~ b l e  CTPYKTYPM w n u T o n o r H q e c K u e  JIOBYUIKH B C T p e q a l O T C R  

-O'leHb P e n K O .  60nbmeji 9 a C T b H )  K a X n a 5 4  C T p y K T y p a  unu J l O B y l l l K a  U M e -  C T a T 0 4 H O  T 0 9 H O  B O C C T a H a B n U B a e T C R  U C I lOMOUbHJ  OAYTH, 3a CYeT 
KOMneHCaL(UU HeTOqHOCTU U C X O ~ H O ~  M O n e n U  W ~ ~ H T K O M  @ ~ K T U ~ ~ C K U X  e T  B nnane BHTEHYTYK) (POPMY, u no O T H o l u e H u m  K neR ncxonaas npen- 

~ O C H n K a  O A T H  - 3aBHCWMOCTb n O r p e U H O C T H  3 K C T p a n O A f f q H H  no- 
K a n b H O r O  OIIHCaHUfi nOn!4 T O n b K O  O T  PaCCTORHHIl  3 K C T p a n O n f l U U U  (a H e  n p u ~ e u e ~ u e  a n r o p u T M o H  B o c c r a H o s n e H n n ,  y q u T b l B a l o q u x  a ~ u s o -  

- 0 T  PaCCTOXHWIl U H a I l p a B J I e ~ u F l )  - B b I n O J H f l e T C U  J U l u b  B C a M b l X  06qwx T p O n H l o  U H e O n H O p O n H O C T b  noneR, B n O n H e  O n p a B n a H O  T O n b K O  B CHTYa-  

' l e p T a X  U n U  ~ o o 6 q e  H e  BblnOJIHReTCfl .  Ecnu H3BeCTH0,  9 T O  B O C C T ~ H ~ B -  UUflX, K o r n a  C e T b  T O q e K  ~ a 6 n m n e ~ u s  U M e e T  M a n y 0  I InOTHOCTb (~e3ne 
n u B a e M o e  none COCTOUT u3 3 n e M e H T O B .  B M T ~ H Y T H X  B H a n p a B n e H u u ,  06- HJIH H a  HeKOTOpblX  Y ~ ~ C T K ~ X ) ,  a @YHKUUH a(x,  y) ,  B(X, y) ,  A,(x, y), 
p a 3 y l o L U e M  C OCbK) KOOPAUHaT X Y r O n  U U M e I o l q U X  O T H O l u e H H e  n n U H -  A,,(x, y ) ,  A,(& y) MOfYT 6 b I ~ b  Bbl6paHt.1 H a  OCHOBe T e X  UJIU UHblX 

HHX oceR K KOPOTKUM, pasnoe l/a, TO npu B o c c T a H o s n e H u u  nonn no r e o n o r n q e c K u x  c o o 6 p a ~ e ~ u k ,  T. e. K a K .  a a n p u o p H u e ,  X a p a K T e p u c T w K u  

l IOHRTHbtM I IPU ' IUHaM Jlyqlue P a C C q H T b l B a T b  BCCa  Uis H e  no @ o ~ M ~ ~ ~  C T p y K T y p b l  U C C n e n y e h l O r O  IIOnfl.  O ~ H ~ K O  T e O p H R  ~ ~ 6 o p a  y K a 3 a H H b l X  

(XVII.5), a H y X H O  n p H H X T b  @YHKUAR u3 r e o n o r H q e c K u x  (conepxa~enb~blx)  coo6paxe~uR n o K a  s ~ o  
H e  p a 3 p a 6 0 ~ a ~ a .  Ha n p a K T U K e  npu p a 6 o ~ e  C HeOnHOpOAHblMH a H U 3 0 -  
T p O n H b l M U  IIOJIIIMU, U3Y'JeHHbtMH no CnUWKOM P ~ A K O ~  U H e p a B H O M e p -  
HOR CeTH T O q e K  ~a6nlone~urr,  06b1q80  IlOCTYIlakOT CJieAYK)IUUM 06pa30~.  

n o  reOnOCUVeCKHM C O O ~ ~ ~ X ~ H H I I M  U C IIOMOIUbK) BU3YaJ IbHOrO a H a -  

rne nu3a p e 3 y n b T a T O B  ~ a 6 n l o n e H u f i ,  B b l H e C e H H H X  H a  I IJ IaH,  A n n  ~ 3 y q a e M o f i  
nnoqanu o u e H u s a l o T  npeo6nanamqee H a n p a s n e H u e  BHTRHYTOCTH 3ne- A, = aB Cos2 cp + sina cp, 
M e H T a p H b l x  CTPYKTYP u X a p a K T e p H o e  3 ~ a q e ~ u e  O T H o m e H u s  ~ ~ H H H O R  

A,==2(a2-I)sinrpcoscp, ocu 3 n e ~ e u ~ a p ~ o k  C T P Y K T Y ~ H  K KOPOTKOB.  TO n o 3 ~ 0 n n e ~  OCYIU~CT- 

A, =a2sinacp+ d c p .  BUTb  BOCCTaHOBJleHUe IIOJIR no a J I r O p W T M y ,  U C l l O J I b 3 y l o I U e M y  n p W  p a C q e -  
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~e secoe @ o p ~ y n y  (XVII.9). n p e n ~ a 3 ~ a s e ~ ~ y l o  A n n  o n ~ o p o n ~ ~ x  a ~ n -  c o o ~ ~ o l u e ~ u i  M e m y  n o n n M u ,  TO ~ T U  ( P ~ K T O P H  HYXHO y s u T b l B a T b  yxe  
3 0 T P O n H b l X  nonefi. Ecnu n 0 f l y s e ~ H b l f i  p e 3 y n b T a T  B s e M - T O  n p O T U B O p e -  R a J I r O p U T M a X  P e l u e U U X  KOHKPeTHblX 3anas n y T e M  C O O T B ~ T C T B ~ I O I ~ ~ ~ ~  

~ U T  c y u e c ~ ~ y r o m n ~  r e o n o r e s e c ~ u ~  npencra~ne~nnw.  TO nepexonu~ K K o p p e K T u p o e K u  OCHOBHHX a n r o p n T M o B  B o c c T a H o B n e u ~ a  noneir u c no- 
B O C C T a H O B ~ e H U H )  nOAU IIO a J l r O P U T M Y ,  B KOTOPOM B e C a  V i s  PaCCqUTbI -  '' 

B a r o T c R  ue no @ o p ~ y n e  (XVII.9), a no y p a e H e H w m  

v i a  = ui IA, (Xi -xdB + Axg (xi - x,) LYi - Y.) + 

rne ui - ~ b l 6 p a a ~ b l i i  r e o n o r o M  n o ~ a 3 a ~ e n b  N H @ O ~ M ~ T U B H O C T U  ~ ~ H H O R  
TOqKN ~ a 6 n m n e u a s  no OTHOULeHND K C T p Y K T y p e  n O J R ,  B3RTOrO B U e -  

 no^. H a n p n ~ e p ,  ecnn sanexb c s s 3 a ~ a  c H e K o T o p m  n o n H s T u e M ,  ceoh . T e -  U Ca30HaCblL l l eHHOCTb,  HO B I l p U H U U n e  el0 M O X H O  B O C n O ~ b 3 0 B a T b C s  

KOTOPOrO BCKPblT OTH'OCUTeJlbHO ~ J ~ o T H o ~ ~  p a 3 B e n o s H o f i  C e T b l o ,  a H a  H nflfl n 1 0 6 ~ x  D p y r U X  n a p a M e T p O B ,  OTHOCUTeflbHO KOTOPblX U3BeCTHO 

~ p b l n b ~ x  UMeloTCR n u ~ ~ b  e n u H n s H b l e  C K B a x n H b l ,  TO MOXHO B B I I T ~  nns nnn npennonarae~cu e3 reonorusec~ux unu @ u s n s e c ~ n x  coo6paxe- 
n a u ~ b l x  no C K B ~ X H H ~ M  B ceonosoii sacrw u i = l ,  a A n n  n a ~ ~ b l x  no HUG,  TO n H T e p B a n  H s M e H e H u f l  AX O r p a H u q e u  c B e p x y  una (u)  C H H ~ Y .  

CYUHOCTL o r p a ~ n s u ~ a ~ ) u e R  K o p p e K T u p o B K u  COCTOHT B TOM, YTO eue C K B a X U H a M  H a  K p b l n b R x  u i > l ,  H a n p u M e p .  BO C T O ~ ~ K O  xie pas, BO 
CKOJlbKO PaCCTOI lHUe  M e X n y  COCeiIHUMU KPbIJ lbeBb lMA CKBBXWHBMW KO H a s a n a  o n e p a u l t u  B o c c T a n o s n e H n a  nons n e p e ~ e n ~ o i  z nna nee 

y c T a H a s n w s a e T c s  ~ e ~ o ~ o p h ~ i  H H X H M A  npenen B O ~ M O X H ~ X  anasenuir n p e s b l m a e T  p a c c T o s H u e  M e x n y  c o c e n H u M w  c B o n o s b i v r r  CKBa%UHaMN.  
z,,,,,, unu (w)  B ~ P X H U R  npenen z,,, a a a ~ e ~  nm6oii p e 3 y n b ~ a ~  BOC- T ~ K N M  0 6 p a 3 0 ~ ,  373 C W T  B a p b U p O B a H U A  K O ~ @ @ U U H ~ H T O ~  A,, A,,, 

A,, a u 1ia6opos s ~ a s e u u i r  n o ~ a 3 a ~ e n e i  H H @ O ~ M ~ T ~ B H O C T H  ui MOWHO c ~ a ~ o ~ n e ~ n n ,  n p u ~ e n m e i  K n o n y s e ~ u m  p a c q e ~ ~ o r o  3 ~ a q e ~ u s  
Y Y ~ C T ~  C ~ M H ~  pa3~006pa3~ble r e ~ f l ~ r ~ q e ~ ~ ~ t e  c o o 6 p a x e ~ u ~ ,  naxe Z<%,, U n U  Z>Zm,, COOTBeTCTBeHHO T p a K T y e T C s  K a K  p a B H 0 3 ~ a s H b I R  
O C T a B a U C b  H a  Y p O B H e  YUCTO UHTYHTUBHOrO I lOHHMaHUR CUTYauHU.   TO p e 3 y f l b T a T y  Z=Zmjn UflU Z-Zma,. O ~ p a ~ U ¶ U B a l o u l a ~  KOppeKTPipOBKa  B 

C B U n e T e n b C T B y e T ,  9 T 0  W i C f l e H H a R  r e O M e T P U I l  H e n p  U M e e T  X O p O l u U e  OCHOBHOM I IPUMeHReTCR n p U  BOCCTaHOBfleHUN n e p e M e H H b l X ,  &flU KOTO- 
P b l X  TI0 C a M O M y  NX C M b l C n y  B C e r n a  B b l n O f l H s e T C R  H e p a B e H C T B O  Zmln< n e p c n e e T u s b l  p a 3 s u ~ u n  B c M b l c n e  npespaurenau ee B M e T o n  B o c c T a -  
<z<z,,. H a n p u ~ e p ,  npn B o c c T a H o s n e H u w  rrons I I e p e ~ e H I i o f i  nno- H o B r T e H u a  nonei, no3~onslouufi p e m a T b  3 ~ y  eaxaeimylo sanasy npu- 
PHCTOCTL nopon, 0 6 n 3 a ~ e n b ~ a  o r p a H u s u s a l o u l a R  K o p p e K T n p o s K a ,  ysa- K J I ~ A H O ~  r e O f l O r U U  C YqeTOM B c e f i  COBOKynHOCTU r e o n o r u ~ e c K H x  npen- 

C T ~ B ~ ~ H N ~  ( B  TOM q ~ ~ n e  u ~e U M ~ K ) U I U X  ~ ~ T K O G  @OPMYJIHPOBKW) 0 T b l B a I O U a R ,  970 3 T a  I I e P e M e H H a R  H e  M O X e T  6 b l T b  O T P B U ~ T ~ ~ ~ H O ~  
C T p y K T y p e  u c c n e n y e M b l x  nonei. B TO x e  B p e M a  npn H e  c n u m ~ o ~  H e -  ( 2 2 0 ,  a IIOBTOMY Zmln=O) ,  U B O 3 M O X H a  K O P p e K T U P O B K a ,  Il03BOJlRIO- 

P a B H O M e P H b l X  U OTHOCUTeflbHO nJlOTHMX p a 3 B e n O q H b I X  CeTRX ( ~ P N M ~ -  wan u 3 6 e ~ a ~ b  ~ O ~ B J ~ H U E  ~a U C C J T ~ ~ ~ ~ M O R  n n o u l a n ~  T O ~ ~ K  co 3 ~ a s e -  
llUIIMU IIOPUCTOCTH, n p e B b I U l a l o U H M U  C a M O e  BblCOKOe N 3  3 H a 9 e H U f I  Y K a -  H u T e n b H o  K n o n c s e T y  sanacos H ~ @ T N  H 1-838, O T B ~ B ~ ~ L ~ H X  o q e H K e  38- 

n a c o ~  ~ a n e x ~ o  O K O H T Y P ~ H H M X  sanexeir no ~ a ~ e r o p n u  CI u donee ~ ~ H H O ~ O  n a p a ~ e ~ p a ,  B O ~ M O X H L I X  nns nopon n a ~ ~ o r o  CTPYKTYPHO-re- 
HeTH'leCKOTO T u n a .  Muorna O r p a H U Y H B a l o U a R  K O P P e K T U P O B K a  HBYU- BHCOKUM) H e n n o x n e  p e 3 y n h ~ a ~ b l  n a e T  H B o c c T a u o s n e H u e ,  6a3npymue- 
H a e T c a  c av6opa B K a s e c T s e  zml, H z,,, c o o T s e T c T e e H H o  c a M o r o  M a n o -  ecn H a  c a M o M  n p o c T o M  sapname O A T H ,  T. e. H e  ucnon~sylouee 
ro w c a M o r o  60nbmoro u3 3 ~ a s e ~ n i r  z B T o w a x  H ~ ~ J I K I ~ ~ H U I I ,  n a H H b l e  
no KOTOpblM 6 y n y ~  UCnOJIb30BaTbCI I  I IPU BOCCTaHOBfleHWU IIOJIR.. B U e -  

n o M  orpanusuealouan K o p p e K T u p o a K a  - npouenypa npenenbno npo- 

5 4. OCOGEHHOCTA IIPAMEHEHUg 
C T a R  K a K  no CMblCJIy, T a K  H no T e X H U K e  UCnOJlHeHUR, H P a C C M a T p H B a T b  
ee Bonee n e T a n b H 0  H e T  H W K ~ K O ~ ~  H ~ O ~ X O ~ U M O C T U .  

METOHOB qACJIEHHOA rEOMETPUB HEHP Anu O C B e ~ e H U U  CYUHOCTU 3 e p ~ a J I b H o f i  KOPPeKTUpOBKH O ~ ~ ~ T U M -  
llPW IIOHCqETE 3AnACOB HEOTA U rA3A CII K c n e n y l o u e M y  n p u M e p y .  I l p e n n o n o x n ~ ,  s ~ o  B o c c T a H o s n e H u m  

OAWH u ero a H a n o r u  n a m  o6mee pemeune sanasu B o c c T a H o s n e H w u  n0nnexu.r none n e p e ~ e n ~ o i i  z,, o~sesalouefi n a p a M e T p y  n s @ @ e ~ ~ u e -  
H a R  T O A U H H a  n P O l i y K T U B H O r 0  n A a C T a B .  ~ Y C T L  H a  HeKOTOPblX yYaCT!<aX nonu onuoi K O ~ U ~ ~ C T B ~ H H O ~ ~  reonorusec~oir n e p e ~ e ~ ~ o i r ,  H e  y s u ~ u -  

~a louee  HH c n e u u @ n ~ ~  O T P ~ ~ L H H X  reonornsec~ux n e p e ~ e ~ ~ b l x ,  HN uccnenye~oi  nnomanu ( n 3 0 H b l  3 a ~ e m e ~ u u ) )  I I ~ I C T  C O B C ~ M  ~e conep- 
c o o ~ ~ o m e ~ u f i  ~ e x n y  n o n a ~ u  pasnn r sb~x  reonorurec~ax n e p e ~ e ~ ~ t x x .  XUT n p o c T o e s  n o p o n - ~ o n n e ~ ~ o p o a ,  H snecb ero ~ @ @ ~ K T U B H ~ R  TOJIUU- 

n p N  TaKOM @ O P M ~ ~ ~ H O M  l lOnXOi Ie  BblCOKOrO K a s e C T B a  P e I U e H H R  CKOflb- H a  z,=0. Ecnu none n a p a M e T p a  z, B o c c T a H o a r i T b  no O A T H  (6e3 
K O - H U ~ Y ~ ~  C J I O X H O ~  r e 0 f l 0 r U 9 e ~ ~ 0 f i  3 a n a q U  ~ O ~ W T ~ C I I ,  KOHeqHO, H e n b -  c r n a x l r ~ a ~ u ~ ) ,  TO ~ 3 0 ~ b 1  ~ ~ M ~ w ~ H H R > >  O T P ~ ~ F I T C R  B ~ u n e  Y ~ ~ C T K O B  c 
311. ~ O ~ T O M Y  H a  OAYTH U ero a H a n o r n  H Y X H p  C M O T P e T b  K a K  H a  6a- HU3KHMU n O f l O X U T e ~ b H b l M U  3 H a W H U I I M U  Zs, YCeBHHbIX n O C T p O B K a M H ~ .  

C K N X  sanas.  TO K a c a e T c u  c n e u n @ u ~ u  o T n e n b H b l x  n e p e M e H n b l x  u 
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CTa N 6onee 3Ha'iUTenbHblX rpanUeHTaX U 3 M e U e H U R  ~ ~ C O J I O T H ~ ~ X  OT- 

TenbHocTu. M ~ T O K  zn nonom~bl TOJ-o me n n a c ~ a  pa3nenbaoe ~ o c c ~ a w o ~ n e u ~ e  no- 
B n a ~ e ~ x  ycnosunx firm n o n y s e w a n  a6onee e c ~ e c ~ s e u ~ o r o v  p m e -  neii nepe~euublx z, u 2, M O X ~ T  n p n s e c r u  K TOMY, T TO B OTAenbHblx 

H U ~  3anasu o n p e n e n e e u n  n o n o x e ~ u n  rpauuu a 3 0 ~  3 a ~ e l u e n u f l ~  MOX- rowax uccnenye~oii n n o l u a n w  n o n y s w ~ c f l  z,<z,. IIpu pa3nenbno~ 
BOCCTaHOBfleHUU noneii ~ ~ C O ~ ~ W T H N X  OTMeTOK KPOBflU ZH u non0mBbl KO ewe no Havana pacreToB B MaTpuueucxonHblx naHHblx ( X V I I . 4 )  

Bce 3 H a r e H w n  Za;=O 3aMeUUTb HeKOTOPblM O T P U U a T e f l b U b l M  'IUCflOM Y 2, U IlOflSl S @ @ ~ K T U B H O U  TOfl luHHbl  Za IIPOPYKTWBHOrO nflaCTa M O X e T  
OKa3aTbCII, 9TO Ha HeKOTOPblX Y'IBCTKBX MeXAy T O s K a M l l  u a 6 n m n e ~ n A  U BblnOflHUTb BOCCTaHOBJleHUe n O n R  3Haqe~FIii Za W ~ M ~ U ~ U H O ~ ~  Ta-  

KUM o6pa30~  M ~ T P U U ~  H C X O ~ U M X  ~ ~ H H M X  c O T P ~ H U ~ U B ~ K ) U ~ ~ ~  K O P P ~ K -  6 y n e ~  HMeTb W C T O  TaKOe H e  UMeH)Ulee CMblCf l a  COOTHOLUeHUe: Zg> 

1 T U P O B K O ~  no y c n o s u m  zn1,=0. Torna sce T O ~ K U  ~ a 6 f l m n e ~ u r r ,  B KOTO- 
pblx zai=O, oKamyTcn BHYTPW SOH, B n p e n e n a x  KOTOPHX BOCCTBHOB- 

neuaue 3 ~ a s e ~ u n  &=0,  a H e  Ha r p a H n u a x   TUX  OH. O n b l ~  no~a3bl- ro B o c c T a H o B n e H u n  noneit p a 3 n ~ s ~ b l x  r e o n o r n s e c K u x  nepeMeuuHx US- 

~ a e ~ ,  sro n p w  onpenene~ulr y uenecoo6pa3~o B O C ~ O ~ ~ ~ O B ~ T ~ C ~  BeCTUblM U 3  - ITOJlOTUU COOTHOlIIeHI(Rh4 MeXny 3TUMH nOJlnMn nonXHo 
cnenymruu~ n p a s u n o ~ .  E c n u  B M ~ T P U U ~  (XV11.4) n ~ e m ~ c n  n a ~ ~ h l e  o c y l u e c ~ ~ n ~ ~ b c n  B p a ~ ~ a x  c n e u u a n n 3 u p o ~ a ~ ~ ~ x  a n r o p u ~ ~ o s  c no- 
o 3 ~ a q e ~ u n x  Z. B n ~ o s ~ a x  u a 6 n r o n e ~ e n ,  u3 K O T O P ~ I X  O<m<n H M ~ ~ T  M o w b m  n p o u e n y p b l  c o r n a c o s a ~ w n  noneii. C o r n a c o ~ a u u e ~  n o n e i i ,  no- 
z=0 ,  a n-m ~ o s e ~  x a p a ~ ~ e p u 3 y m r c n  3 ~ a s e ~ n n ~ u  z>O, TO C K O A ~ K Y  ouo 6 a 3 u p y e ~ c n  Ha yseTe C O ~ C T B ~ H H O  reonorusecKux ~ ~ K O H O -  

MepHOc~ek, a He Ha ~ p e 6 o ~ a ~ n n x ,  B b l T e ~ a l o u l H ~  H 3  @ o p ~ a J I b H b l X  Ma- 

jj zi 
T e M a T u s e c K n x  ~onenei i ,  n o c r w r a e T c n  B K n m s e u n e  B n p a K r u K y  rucnen- 

1-1 NO-reOMeTPWqeCKOr0 BOCCTaHOBfleHHII n0Jleh OrpOMHblX o 6 a e ~ o ~  UH- y =  - rn. 
(n - m)a @ O ~ M ~ U U U ,  B KOHUeHTPHPOBaHHOM BUne O T P ~ X ~ H H O ~  YCJlOBUIlMU CO- 

~ J I a C O B a H K f l .  ~ O ~ T O M Y  COrJIaCOBaHUt' . n o n e f l  C Y U e C T B e H H O  "OBMUlaeT 
TO'IHOCT! BOCCTaHOBfleHUE, 9eM nOflHOCTbK) O K Y n a e T C R  3HaYHTenbHOe h a r e  roBopn, ~ a m n o i i  TosKe ~ a 6 n m n e ~ u n  c z=0 n e p e n  HasanoM 
ycnowtrlelrue aJiropuTMoe (a n p o r p a ~ ~ ) ,  p e a n n s y m u r u x  sucneHHoe B o c c T a H o B n e H n n  n p u n u c b l B a e T c n  3~aqeune    TOR n e p e ~ e ~ ~ o i i ,  no a6co- 

n m ~ ~ o f i  senusuue pasHoe cpenHeMy ~ ~ U @ M ~ T H ~ ~ C K O M ~  BOCCTaHOBfleHWe r e o ~ i o r u ~ e c ~ u x  n o n e f i .  
Cornaco~auue n o n e i i  p a3nu~u t . 1~  nepeMeHuHx K a K  661 BOCIIOJIHlleT 

re no'repu, KoTopble B O ~ H I I K ~ I O T  B p e 3 y n b ~ a ~ e  @ o p ~ a n e s a u ~ r u  npoqe- 
aypbl B o c c T a w o B n e H u n  n o n n  ~ a x n o f i  n 3  nepeMeuHblx, n o 3 ~ o n n e ~  ~ C T -  
PaHUTb O I ~ I N ~ K U ,  nopomneuHble TeM, u ~ o  B OAYTH rr ero ananorax pe- 

u3 3 ~ a v e ~ u i i  Z B T O s K a X  ~ a 6 n m n e u u n  c z>O, Y M H O X e H H O M y  Ha OTHO- aJlbHble noflfl, CTpyKTypa KOTOPblX M O X e T  B H T ~  OnACaHa TOJbKO C 
nOMOUlbI0  09eHb 60nbworo 4 U C f l a  napaMeTPOB. 3 a M e H R B T C R  U X  MOne-  

l IIeHHe m/n-m KOJlUreCTBa TOseK C Z = O  K KOJIU'leCTBY TO'leK C z>O. 
~IOCKOJI~KY 3 ~ a ~  y n p o ~ u ~ o n o n o ~ e ~  S H ~ K Y  cpen~ero a p ~ @ ~ e . r u l ~ e c ~ o -  ASMU, Bce O C O ~ ~ H H O C T H  C T P Y K T Y P ~ I  K O T O P ~ I X  O T p a m a m T c n  u e 6 0 n b m n ~  
TO, KOppeKTPipOBKa Ha3BaHa 3 e p K a f l b H o H .  KOflU'ieCTBOM n a p a M e T p O B  ( B  MOneJlM O!JHOpOnHOrO A3OTpOnHOTO no- 

r e o ~ e ~ p u 3 a u n n  H ~ @ T R H O R  u n ~  ra3o~oii s a n e x ~  npu noncseTe 3a- K ~ ~ ~ ~ H O - ~ N H ~ ~ ~ H O P O  IlOJln n p U  BOCCTaHOBfleHUU 6e3 C m a X H B a H P i n  J l U l u b  

nacoB name B caMoM npocroM cnysae H e  orpaHususaeTcn BOCCTBHOB- 
OnnnM napaMeTpoM - n o ~ a 3 a ~ e n e ~  ~ e n u ~ e i i u o c ~ u  a). 

B npnHuune c o r n a c o a a w u e  noneii MoxeT 6 N ~ b  OcyurecTBneHo nBy- 
~ ~ H P I ~ M  nOnR ~ @ @ ~ K T H B H O R  H ~ @ T ~ H ~ C H U ~ ~ U H O ~ ~  UJlU r a 3 0 ~ a c H 1 ~ i e u ~ o ~  M R  IIYTflMR: C nOMOlubW KOMnPOMUCCa  MeXny npOTUBOpe9aUHMU npyr 
T O J I ~ H H H  u n n  n o n n  nnoTHocru 3anaco~.  O n n o a p e ~ e ~ u o  Bblnoneflercfl npyry pe3yflbTaTaMU BOCCTaHOBfleHAR I ~ o ~ ~ ~ o H K o &  pe3yJlbTaTOB BOCCTa- 
TaKXe BOCCTaHOBneHUe n o n e i i  ~ ~ c o J ~ ~ O T H ~ I X  OTMeTOK KpOBflU U nonom- 
B ~ I  n p o n y K T n B H o r o  nnacTa r t n w  ero n p o ~ u u a e ~ o i i  s a c ~ u ,  nonn 3 @ @ e ~ -  

Hosneuun onuux noneii K p e 3 y n b ~ a ~ a ~  BoccTaHoBneHun npyrux n o n e R .  

TUBHOR TOnurnubl nnacTa, peme none2 oTMeToK no~epxuoc~e i i  1-830- 
H a n p u ~ e p ,  I lOf lysUB H ~ K O T O ~ O ~ ~  TO'lKll 3 H a Y e H A e  ~ @ @ ~ K T U B H O ~ ~  
~ e @ ~ e ~ a c ~ u r e ~ ~ o f l  ~onurnubl,  n p e B b n u a m l u e e  P ~ ~ H O C T ~  a 6 c o n m ~ u ~ x  
OTMeTOK KPOBflU H nOIIOlIIBbl I IPOnYKTUBHOrO IlflaCTa, M O X H O  n0fiTu ua 

9UBaIOT. 
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HYXHO, no ~ e ~ b m e f i  Mepe, yreCTb nOrpeluHOCTU BOCCTaHOBfleHUn KaX- vf i .   TO TO MY IlPaKTUqeCKOe HCllOJlb30BaHUe MeTOnOB q ~ c ~ l e ~ ~ o f i  reo- 
MCTPHA HeAp CTaHoBHTCrl BOBMORHbIM TOJIbKO npH HaflHsHH fiOCTaTOsH0 nofi reonorusec~ofi n e p e ~ e ~ ~ o f i .  B ~u~fleHH0fi reoMeTpuu Henp sana- 

s a  OUeHKu norpem~oc~ef i ,  KaK OTMeqaflOCb BUUIe, B IIpUHUUne PeLUa- 6 ~ c ~ p o n e H c ~ e y 1 0 ~ e i i  3 B M  c OTHOCHTeflbHO 60flbm~M O ~ X ~ M O M  onepa- 
eTCn OqeHb npOCT0. O ~ H ~ K O  ee pelueHUe CBn3aHO C BblnOflHeHHeM BeCb- 
Ma 6onbmux o 6 a e ~ o ~  ~b l sacne~uf i .  ~ O ~ T O M Y  noKa  TO Bce npaKTuqe- 

CKU ucnonb3ye~ble B s u c n e ~ ~ o f i  reoMeTpuu Henp aaropuTMhl 
cornacosaeun noneir OpHeHTUpyIOTCR Ha MeTon nonrosan. nonn, BOC- 
flaHaBnuBaeMble c ~ e ~ b m e i i  T O ~ H O C T L ~ ,  IIOArOHRIOTCX K n o n n ~ ,  xa- 
paKTepH3yK)qUMCR donee ~ b l c o ~ o i i  TOsHOCTbm BOCCTaHOBneHNII. EnuH- 
CTBeHHOe, qTO T ~ ~ ~ Y ~ T C R  nfln pa3pa60T~U aflrOpUTMOB BOCCTaHOBJle- 
nun noneii c cornacosaHueM ux nyTeM nonroHKu, - nepesucneHue 
reonoruqecKux nepeMeuHblx B nopnnKe OT Tex, nan K O T O P ~ I X  nonroma 
K n p y r a ~  ~ a e 6 0 n e e  ~ e x e n a ~ e n h ~ a ,  K T ~ M ,  nnn KOTOPMX n o n r o ~ ~ a  Tpexc~0fl6qo~bIe T ~ ~ J H U ~ I ,  KaxRax H 3  KOTOPUX B ~ P O I I ~ B O ~ ~ H O  0 ~ 6 -  
CsuTaeTcn u e ~ e n a ~ e n h ~ o i i  B ~ e ~ b m e i i  Mepe. T a ~ o f i  pnn MOXHO 6 ~ n 0  p a ~ u o f i  (HO nnn n a ~ ~ o f i  nnouanu n n a ~ e n b ~ o e  s p e ~ n  ~e ~ e u n m q e i r -  
661 n ~ f l y s u ~ b ,  ~ ~ C ~ O ~ ~ O X U B  n e p e ~ e ~ ~ b l e  ~ O P R ~ K ~  OT 0 6 ~ ~ ~ 0  BOCCTB- CS) n p ~ ~ o y r o f l b ~ o f i  CUCTeMe KOOP~NHaT X ,  lj 3anaeT npOCTpaUCTBeH- 
HaBJlUBaeMblX C 6onee ~ b l c o ~ o i i  TOqHOCTbD 80 BOCCTaHaBflNBaeMblX C Hoe IlOflOXeHHe T O W K  Ha6flIOneHH~i (CKBBXUH) H YCTaHOBfleHHble nfln 
~eHbUIefi T09HOETbK). O ~ H ~ K O  eCTb Ha60pbl IIepeMeHHblX (Hanpu~ep,  3TWX TO'leK B3HTble CO CBOUM U f l U  ~pOTUBOnOflOXHblM 3HaKOM 3Haqe- 

H U R  z on~of i  u3 reonorusecKux nepeMeHHblx, H ~ X H ~ I X  nnn noncsera ~ @ @ ~ K T U B H ~ R  H ~ @ T ~ H ~ C H ~ ~ H H ~ B  TOflIUHHa H ~ @ @ ~ K T N B H ~ R  Ta30HaChl- 
UeHHan Toarnu~a) ,  nnn KOTOpbIx YCTaHOBUTb UX COOTHOllleHUR B PII- 3 a n a c 0 ~  HF@TU u r838 11 ~ O C T P O ~ H U I ~  K ~ P T  m npo@uflefi, unnmc~pupy- 
ny, YnOpEnOqeHHOM no YMeHbmeHHIO TOqHOCTU BOCCTaHOBJIeHUfl, IIpaK- I O U R X  n 0 ~ s e ~ .  E ~ U H C T B ~ H H O ~  06X3aTeflbHoe T P ~ ~ O B ~ H H ~  K C U C T ~ M ~  

TusecKu HeBOBMOMHO. Ann TaKHx nepeMeHHblX U X  B3aUMHOe nOnOXe-' KOOPIIHHBT: nOn X  nOflRHa nOHHMaTbCR OCb, KOTOPaR Ha KapTaX H 

nnanax saHuMaeT r o p u s o ~ ~ a n b ~ o e  nonoxeHne. Kamparr ~ a 6 n u u a  Hue B YKa3aHHOM Play  M O X H O  ~bl6paTh C Y'IeTOM TOrO, HaCKOJlhKO 3TOT. 
pnn o r a x e ~ c a  yn06ub1~  npu peueuun sanas  r e o ~ e ~ p u s a u u n  H non- nepeuocu~cn ~a 0~neflb~y10 n e p @ o n e ~ ~ y  u c x o n ~ b ~ x  n a ~ u b l x  (nJIMA) 
c ¶ e ~ a  ~ ~ I I ~ C O B  H ~ @ T R H H X  H ra3OBblX 3 a f l e ~ e k .  nyTeM H B ~ H B K H  no C T O J I ~ U ~ M .  nJIMA ABflnloTCn TeM MaluUHHMM HO- 

0 6 ~ 9 ~ 0  c o r n a c o ~ a ~ n e  nonee reonorwsec~ux n e p e ~ e ~ u u x ,  c KOTO-' cuTeneM ucxon~oii n ~ @ o p ~ a u a u ,  c K O T O P ~ I M  onepupym Bce nporpaM- 
PUMU ~ P H X O ~ H T C R  o n e p u p o ~ a ~ b  npu noncse~e  s a n a c o ~  H ~ @ T U  u rasa, MU KoMnneKca. Ha6op nnMA ,4nn AaHHOrO nponyltrueeoro n n a c ~ a  
OCYUleCTBflHeTCIl C I I O M O q h K )  aflTOPUTMOB, 6a3upy10unxcn Ha Cflenyffl- naUH0fi ~ J I O I U ~ L I H  0 6 p a s y e ~  UH@OPMBUBOHH~H)  6a3y, no K O T O ~ O A  pe- 
UeM pnne nepeMeHHblx B nopEnKe YMeHblueHun HexenaTenbHocTu ~ B K ) T C I  B C ~  s a n a s ~  reoMe~pu3auau u noncse~a  aanacoe sanexeii ~ e @ -  
IIOnrOHKH: a6~0flIO~Hble OTMeTKH KPOBflN, nOnOluBbI ~ P O ~ Y K T K B H O ~ O  T H  U r838, CBI13aHHblX C OIlpenefleHHbIM H ~ @ T ~ ~ ~ ~ O H O C H ~ ~ M  TOPU30HTOM 
nnacra, no~epxuoc~ei i  ~ o n o - ,  T ~ ~ O H ~ @ T R H O ~ O ,  ra30eonn~oro KOHTBK- ( n n a c ~ o ~ )  n J I O K ~ J I U ~ O B ~ H H ~ I X  B npenenax n a ~ ~ o i i  nnoqansl. 

TOB, ~ @ @ ~ K T U B H ~ B  TOnuHHa npOnyKTUBHOr0 IlflaCTa B UeflOM, er0 ra- O C H O B H ~ ~ M R  IlpQrpaMMaMH KOMnfleKCa flBfl5lMTCR m H n - 3 ,  
30- H ~ e @ ~ e ~ a ~ b l ~ l e H ~ ~ j i  q a ~ ~ e f i ,  ~ O ~ H C T O C T L ,  ~ e @ ~ e -  u ra30nacblqe~- CXO)I<A, n P r H - 1 ,  KOKYA, AHMC, nJIACT. 
H O C T ~  n o p o n - ~ o n n e ~ ~ o p o a .  npoapaava  OnH17-3 (Onpenene~ne n o ~ a 3 a ~ e n n  H ~ ~ ~ U H ~ ~ ~ H O C T U  

n o m ,  BapuaHT 3) n p e n ~ a s ~ a q e ~ a  n n s  npensapnTenbHoro s s y q e ~ w s  
CTPYKTYPM nonn, OnucauHoro ~ o i l  HJH HHOB nJIMil .  AaHHbIe, conep- 
XaUHeCR B nJIMU, O ~ ~ ~ ~ ~ T ~ I B ~ K J T C X  MeTOnOM Pa3PeReHUn CeTH TO- 

r n a 8 a  X V I I /  qeK H ~ ~ J I I O ~ ~ H H R  IlyTeM HX HCKfllO'leHHR no 0nH0fi U MeTOnOM ~ J T H X -  
H H X  TOqeK. 

nPOrPAMMb1 TEOMETPM3AUMM P e s y n b ~ a ~ b l  o 6 p a 6 o ~ ~ n  p a c n e r a ~ b l ~ a m ~ c n  B mrne ~ a 6 n n u ,  asanua 

M nOACqETA 3AnACOB 3AJIEXEFl HEOTM M TA3A, 
~ o ~ o p b ~ x  n o 3 ~ o n ~ e ~  reonory onpenenuTb n o ~ a 3 a ~ e n b  ~ e n u ~ e i i ~ o c ~ u  
nonn, a a n a ~ ~ o r o  IIJIMA. 

6A3MPYDU1MECR HA AJITOPMTMAX Ilpoapa.wnra C X O R A  pa6o~ae.r B neyx p e x m a x :  nocTpoeuun 
YMCJIEHHOFl l-EOMETPMM HEAP KapTbI 1130nu~uk no nonro, OnnCaHHoMy o n ~ o i i  IIJIMA, u noc~poenun 

5 1. KPATKAR XAPAKTEpMCTkiKA KOMnJlEKCA ~ P O ~ P A M M  
KapTbI U ~ O J I M H H ~ ~  C Y M M b l  AByX reOJlOCliqeCKUX IlepeMeHHblX, none KaX- 

TEOMETPM3AUMM U IlOAC'4ETA 3AnACOB 
no* u3 KOTOPHX 3anae~cn  c ~ o e i i  nJIMA. nepeb~ii p e x m  peanuayer 
PeUIeHHe 3anaqU IIOCTpOeHUR KaPTbI H 3 0 f l U ~ ~ f i  B C ~ M O R  ~ P O C T O ~ ~  no- 

l l p u ~ e ~ e ~ l u e  ~ e r o n o s  q u c n e ~ ~ o i i  r e o ~ e ~ p u u  ~ e n p  npa r e o ~ e ~ p u -  craHonKe. B~opoA B OCHOBHOM H C ~ O J I ~ ~ ~ ~ T C I I  npll nocTpoeHnu CTPYK- 
3au11n N noncseTe s a n a c o ~  sanexeir H ~ @ T U  N ra3a ~ p e 6 y e ~  BbInOflHe- TYPHHX KapT MeToiloM CxoxneHnn q e p e ~  onHy pasnennlo~ym ~ o n q y  
H H R  60flblu0r0 061,e~a ~blqH~JleHUfi U Pa3flUqHblX d10TH9eCKH~ onepa- ( O T C D ~ ~  H ~ a 3 ~ a ~ ~ e  ~ P O ~ ~ ~ M M H )  UnH npH nOCTPOeHHH CTPYKTYPHHX 
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" U H e  C y U e C T B y l o U U M -  T ~ ~ ~ O B ~ H H R M .  Aeno B TOM, s T O  BJlTOpATM, H Z  

KOTOPOM 6a3npye~cn  nporpama  KOKYM, H e  y y u T b l m a e T ,   TO H a  nna- 
C T O B O ~ ~  3 a J l e X H  B YHCTO ra30~0fi  H r U C T 0  H ~ @ T X H O ~ ~  3 0 H a X  KaPTEd M30-  

J U H U ~ ~  ( C O O T B ~ T C T B ~ H H O )  ~ @ @ ~ K T U B H ~ ~ X  ra30- A H ~ @ T ~ H ~ c ~ I I U ~ H H O $ ~  
T O ~ ~ U A H  A O J l X H b I  IIOJlHOCTbK, C O B n a n a T b  C I ~ O C T ~ O ~ H H O ~ ~  AJIR TO* 

x e  nnouanw n nnrr T o r o  x e  n p o n y K T u s H o r o  n n a c T a  ~ a p ~ o f i  s @ @ e ~ -  
THBHOR ( H ~ @ T ~ ~ ~ ~ O B O ~ O H ~ C M L U ~ H H O ~ ~ )  TOf iUHHbI .  ~ O ~ T O M ~  I IPH n O n -  

c q e T e  3 a n a c o ~  H ~ @ T W  H ra3a no n n a c T o s b r M  3 a n e x a ~  c n o M o u b l o  

I l p O r p a M M b I  KOKYII IlpHXOflHTCfi H n H  O T K a 3 b I B a T b C R  OT Y n O M R H Y T O r O  
T ~ ~ ~ O E I ~ H U H  c o r n a c o s a H n n  K a p T  nnu, 06ecnesnsan m H n o n H e H u e  3~01-o 

T ~ ~ ~ O B ~ H A R ,  n O n y C K a T b  n n f l  T O W K  ~ a 6 n m n e ~ u n  ( C K B ~ X A H ) ,  HaXOAR-  

U U X C R  B B O A O H ~ @ T I I H O ~ ~ ,  ~ ~ ~ O B O A R H O ~ ~ ,  I ' ~ ~ o H ~ @ T R H o ~  H T ~ ~ O H ~ @ T ~ B O -  
no O T M ~ T K Z M  nosepx~oc~ef i ,  m a p u a ~ ~  I) n p e n ~ a s ~ a s e ~ a  nnn OTO- n ~ ~ 0 f i  3 o ~ a x ,  H e K o T o p o e  pacxoxnesue ~ @ @ ~ K T H B H ~ I X  ra30- u ~ e @ ~ e -  

H a C b I U e H H b I X  TOJIUUH,  n a B a e M b l X  K a p T 0 8 ,  C @ ~ K T M ' ~ ~ C K U M H  ( T O Y H ~ ~ ,  ' 
H ~ ~ J I I O A ~ H H ~ I M U )  T O J I U U H a M A .  

Ii'pozpamma ~ J ~ A C T  - c n e q a a n ~ 3 u p o ~ a ~ ~ a ~  n p o r p a M M a ,  n p m e -  
H R l o U a R C H  BMeCTO I l p O r p a M M b l  KOKYB npu  I lOCTpOeHNU K a p T  3 @ @ e K -  

TUBHbIX r830- H H ~ @ T ~ H ~ C ~ I W ~ H H O ~  T O n U U H  H O U e H K e  I lPOnYKTWBHbIX 

06'be~om u 3 a n a c 0 ~  no n n a c T o B b l M  3 a n e x a ~ .  B O T n u s u e  OT nporpaw 
M ~ I  KOKYM o H a  0 6 e c n e s u ~ a e ~  cornacoeanwe K a p T  n 3 o n a x u ~  A H u r n e  
H e  I IpUBOfiUT K P a C X O X n e H U I O  3 H a Y e H H f i  TOJIUWH, A a B a e M b l X  K a p T a M H ,  

C YCTaHOBJleHHbIMH B C K B a X H H a X .  

Ilpozpam~a AHNC ( A H M 3 o ~ p o n u a ~  C x e ~ a )  no p e l u a e M b I M  3ana- 
q a M  n o n H o c T b m  a H a n o r u Y H a  n p o r p a M M e  KOKYB. Pa3~uqa  M e x n y  

I I p O r p a M M a M N  3 a K J l M q a e T C R  B TOM, YTO KOKYM 6 a 3 A p y e T c n  H a  M O n e -  

JlH OnHOPOAHOl'O H 3 0 T P O H H O r O  n O J l n ,  B TO B p e M H  K a K  AHMC no3~onner  
CTpYKTYPHbIMU K a p T a M U .  B I l P O r P a M M e  OTCYTCTBYeT 3 a U U T a  I IPOTUB 

inepexnec~a, noeepx~ocrefi, n o s e M y  nocrpoennble em npo,@kinu H H a -  
YYeCTb aHH3OTPOI lHOCTb  n0JIef i .  T ~ K U M  0 6 p a 3 0 ~ ,  AHMC B b l C T y n a e T  B 

K a s e c T s e  ananora n p o r p a M M b r  KOKYB, n p U M e H R e M O r 0  H a  p e 3 ~ o  auu- 
3bIBaK)TCR < H e  COTJIaCOBaHHbIMW IIO O T M e T K a M  ~ O B ~ P X H O C T ~ ~ ~ W .  OTCYT- 3 0 T P O l l H b I X  ( H O  O ~ H O P O ~ H ~ I X )  I IOnRX. 
CTBHe  T a K 0 f i  3 a U U T b I  n o 3 B O f l n e T  ACnOJIb3OBaTb  I l p O r p a M M y  nPrH-I 

n p 0 r p a ~ M b l  CXOXA, n P n - I ,  KOKYB, IIJIACT, AHMC npn 
c B 0 e f i  p a 6 o ~ e  ACIIOJlb3yIOT H e  TOJIbKO I I ~ P @ o J I ~ H T M  HCXOnHMX & a H H b l X  

(IfJIMA), KOJlU'leCTBO KOTOPWX n J l R  y K a 3 a H H b l X  n p O r p a M M  H e  A O n X -  ~ H H H ~ I X  ~ ~ ~ O T O B O K  nnrr npo@unefi, o T p a x a m q w x  n u ~ o n o r w s e c ~ ~ k  co- 
C T a B  IlOpOfi.  HO COOTBeTCTBeHHO I IPeBb lLUaTb  2, 15, 6, 7 A 6, $10 A O n H y  y n p a B J I R H ) -  

n p o r p a ~ ~ a  KOKYB ( n a 3 n a ~ a  no ~ e c ~ o p o x n e ~ u m ,  ~a KOTOPOM uym nep@ones~y (YnJI), ~a K O T O P O ~  H ~ ~ H B ~ ~ T C I I  3 a ~ a 3  ~a pelue~ue 
' o ~ a  s n e p s b ~ e  0 n p 0 6 0 B a H a  c n p e n c ~ a s n e ~ u e ~  p e 3 y n b ~ a ~ o ~  B TK3) RB- sanasu. YnJI m ~ n m ~ a e ~  c s e n e ~ u n  o p e x n ~ e ,  B KOTOPOM n o n x ~ a  pa6o- 
n n e ~ c n  ~ ~ o r o u e n e ~ o i .   OH^ M O X ~ T  p a 6 o ~ a ~ b  B  ex x e  p e x u ~ a x ,   TO ~ a ~ b  n p o r p a ~ ~ a ,  o rpaauuax nnoqanu (una nonoxe~uw n p o @ ~ n n ) ,  
u n p o r p a M M a  CXOXA, sblnasan T O ~ H O  T a K n e  x e  p e ~ y n b ~ a ~ b ~ .  Kpo- nnn ~ o ~ o p o f i  peluae~cn 3anasa; s a n a e ~  M a ~ l l l T a 6  c ~ p o ~ u e f i c n  K ~ P T M  

M e  T o r o ,  KOKYB M o x e T  C T P O U T ~  C T p y K T y p H u e  K a p T b l  M e T o n o M  CXOX- (npo@unn); x a p a ~ ~ e p u 3 y e ~  conepxanue H @ o p ~ y  uannucefi ~a ~ a p -  
n e H H n  Wpe3 HeCKOnbKO (no ~ E T U )  I I P O M e X y T O Y H b I X  T O J U .  O ~ H ~ K O  T e  A n H  npo@HJIe .  K ~ o M ~  TOPO, B y n n , I T P H B O n R T C I I  X a P a K T e P W C T H K l l  

O C H O B H ~ I M U  nnn nee R B ~ S I ~ T C R  p e x u M M  n o c T p o e H n n  K a p T  ~ @ @ ~ K T u B -  ~ c e x  IIJIMA,' w c n o n b s y e ~ b ~ x  npw p e m e ~ u u  3anasu: sucno ~ o s e ~  ~ a -  - 
HHX ~ e @ ~ e -  PI I - ~ ~ O H ~ C ~ I ~ ~ H H ~ I X  T O ~ U U H  u K ~ P T  y n e n b ~ b ~ x  3 a n a c o ~  c 6 n m n e ~ u n ,  n a ~ ~ b ~ e  no K O T O P ~ I M  Y Y T ~ H ~ I  B IIJIMA; 3 ~ a s e ~ u n  n o ~ a 3 a -  
n o n y T H b l M  p a c r e T o M  ~ P O ~ Y K T H B H H X  O ~ ~ M O B  unu 3 a n a c o ~  H ~ @ T U  w ~ene f i  H ~ J H H ~ ~ ~ H O C T U  none8, n o n y s e ~ ~ b ~ e  npu a ~ a n a 3 e  p e s y n b ~ a ~ o ~  
rasa (B enw~aqax o6 'be~a  unu ~ a c c b ~ ) .  n p o r p a ~ ~ a  M O X ~ T  ~ a ~ x e  0 6 p a 6 o ~ ~ w  ~ a x n 0 f i  u3 nJIMA no n p o r p a ~ ~ e  OnHn-3; a npu pa6ore 
U C ~ O ~ ~ ~ O B ~ T ~ C I I  nnn n o c ~ p o e ~ n n  K a p T  o6uek unu ~ @ @ ~ K T U B H O &   on- no n p o r p a ~ ~ e  AHMC ~ a ~ x e  n a p a ~ e r p b ~  a ~ ~ 3 o ~ p o n w u  sin a H a 
U H H M  n p O n Y K T H B H O r 0  n n a c T a  c O n H O B p e M e H H b I M  p a C q e T O M  er0 o6uero (B IIPUHLlHIIe OHU MOrYT 6 b l T b  B3RTbI  nnn K a x n 0 f i  H 3  nnMA H e  T a -  

H n H  ~ @ @ ~ K T H B H O ~ O  06'be~a. r n a ~ ~ a f l  0 6 n a c ~ b  I l p U M e H e H U R  n p O r p a M -  KHMN, K a K  AJIX npyrkix). 
Bce nporpambl K o M n n e K c a  w M e l o T  n o s o n b H o  cnoxeylo CTPYKTYPY. 

OHU H e n p e p b I B H O  COBeplueHCTByIOTCH. ~ O ~ T O M Y  OCTaHaBJ lHBaTbCI I  H a  
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n e ~ a n b ~ o i i  x a p a K T e p u c T w K e  ~ a m n o n  n p o r p a M M b I  spnn ~ I I  uenecoo6-1 
p a 3 H O .  ~ O C T ~ T O P H O  OI 'paHUPHTbCfl  OI lUCaHUeM 0 n H 0 f i  H 3  HRX. HBIIPU- 

M e p ,  I I p O r p a M M b l  nJlACT, IlOCKOAbKy H a  3 ~ 0 2  C I I ~ U A ~ A W ~ U ~ O B ~ H H O ~ ~  
n p o r p a M M e  nyslue B c e r o  swnwo, K a K n M  0 6 p a 3 0 ~  B n p o r p a M M a x  KOM- 
n n e K c a  o c y m e c T B n u e T c n  y s e T  anpwop~oh  reonornrec~ofi R H @ O ~ M ~ U W H  

o C o o T H o w e H u n x  M e x n y  n o n n M n  ~ ~ ~ J I A P H M X  n e p e M e H H M x  (T. e. corna- 
cosanue noneii), K B TO me B p e M u  n p o r p a M M a  nJIACT osenb xopomo 
w n n m c T p u p q e T  TO nonomenwe, YTO nm6au n o c T a T o w o  cnoxnau npo- 
r p a M M a ,  n p e n n a 3 ~ a r e ~ ~ a u  nnn p e l u e H n f f  on~ofi  reonorusec~oii 3ana- 
s u ,  @ a ~ ~ a s e c ~ n  o ~ a 3 u s a e ~ c u  npuron~ofi  nnn pemenun M H o r H X  npy- 
TUX sanar. 

T a ~ o e ,  K a K  6b1 n p o n 3 ~ 0 n b ~ o e  n e p e p a c T a H w e  c n e u w a n w 3 u p o ~ a ~ ~ b 1 x  

n p o r p a M M  B n p o r p a M M b I ,  u M e m q u e  n o s o n b n o  luwpo~ym o6nacrb n p H -  

MeHeHUII ,  - O ~ C T O U T ~ ~ ~ ~ C T B O  O Y e H b  B a X H O e .  BCeJlUK)Ulee  H a n e X n y  H a  

TO, YTO sanasa < ~ a ~ e ~ a ~ n 3 a u n u >  reonoru,~ B u e n o M  M o m e r  6 ~ ~ b  pas- 
peluena 6e3 on~opa3o~oi i  ~ o p e ~ ~ o f i  n o M K n  B c e r o  CTUJU r e o n o r n q e c K o -  

r0 MblUlneHHU,  I lYTeM IIOCTeIIeHHOrO P a C U I A P e H H R  K P Y r a  I l P U M e H e H H R  

MaTeMaTHYeCKHX M e T O n O B  B r e O J l O r H H  soo6ue U B ~ ~ H K J I ~ ~ H o R  reo- 
norwu O C O ~ ~ H H O .  

R p o z p a n t ~ a  R J A C T  H a n u c a n a  H a  n 3 b 1 ~ e  RCK ( n s a ~  cumonrise- 
C K O r O  K O ~ H ~ O B ~ H U U ) .   OH^ C O C T a B n R f l a C b  H a M A  K a K  n P O r P a M M a  O n p e -  

n e n e H u u  n p o n y K T u B H o r o  o 6 5 e ~ a  unu s a n a c o ~  H ~ @ T R H O ~ ~  s a c T u  nna- 
c~osoir ra30~eql~nwofi 3 a n e m ~  c o n H o n p e M e H H u M  n o c T p o e H r t e M  ( H a  

y c ~ p o i i c ~ s e  r p a @ ~ s e c ~ o r o  sbrsona unu n p n M o  H a  AUnY M a l U U H M  
c M u H c K - ~ ~ ) ) )  K a P T b I  ~ 3 0 f l H ~ H ~  ~ @ $ ~ K T H B H O ~ ~  H ~ @ T ~ H ~ c ~ I I U ~ H H O ~ ~  T o n -  

UUHM. Q ~ K T N ~ ~ C K B ~ ~  M a T e p W a n  ~ ~ ~ H C ~ I B ~ ~ T C R  H a  nep@onen~ax 
(nAMA), O C O ~ ~ H H O C T ~ K )  KOTOPMX f fBnReTCX TO, P T O  ~ ~ C O J I ~ T H M ~  
OTMeTKN I I O B ~ P X H O C T ~ ~ ~  B Hl iX BCeTAa  B b t p a x a m T c f l  B M e T p a X  H H a 6 H T b l  

C 0 6 p a T H b l ~  3 H a K O M .  C M ~ H ~  3 H a K a  B B e n e H a  p a n U  3KOHOMHN B p e M e H H  

H a  H B ~ A B K Y  U H @ O P M ~ U N N  C YPCTOM T o r 0  O ~ C T O R T ~ J I ~ C T B ~ ,  PTO B n e p ~ -  
C K O ~ ~  0 6 n a c ~ u  npw norrcqere 3 a n a c o ~  u e @ ~ u  n rasa, a T a K m e  npu  
p e U I e H A U  HeKOTOpblX HOnpOCOB p a 3 B e n O P H b l X  p a 6 0 ~  NPHXOnHTCIl B 

OCHOBHOM O n e p u p o n a T b  c n o B e p x H o c T n M n ,  X ~ ~ ~ K T ~ ~ H ~ ~ I O ~ W M W C U  OT- 

P I IUaTeJ IbHbIMH ~ ~ C O . ? K ) T H ~ I M U  OTMeTKaMN. 
U C X O . I ( H ~ I ~  n a H H b l e  nJlR n p O r p a M M b 1  HBO&RTCR C I l O M O U b l o  t I e C K O n b -  

K H X  (OT on~ofi  no c e ~ u )  IIJIMA, K a x n a n  u3 K O T O P ~ I X  3 a n a e ~  T p e x -  

c ~ o n 6 u o ~ y m  M a r p u u y  suns { x ,  y, z), onscbleamuym none 0 A H 0 f i  u3 
I I e p e M e H H b l X  Z ,  Y q U T b l B a e M b l X  I l p H  O U e H K e  3 a N a C O B  H ~ @ T N .  06uee  KO; 

nuqecrso M a r p n u .  1 1 c n o n b 3 y e ~ ~ x  n p o r p a ~ ~ o i i ,  pasno c e M u .  M a T p H I I H ,  

0 I INCblBaK)Ul l l e  n O A n  C nOCTOI1HHbIM 3 H a P e H U e M  Z = C O ~ S ~ ,  MOrYT H e  

BBORHTbCn.  7OCTaTOvHO c 0 0 6 u u T b  3 H a Y e H u e  C O O T B ~ T C T B Y ~ O U ~ ~ ~ ~  KOH- 
CTaHTbr  B ynpasnnmlueh nep@onen~e ( Y n J I )  - 3 a ~ a 3 e  H a  p e l u e H u e  

3 a n a Y H .  Bce C e M b  M a T p l i U  l lMelOT y c n o B H b I e  H a H M e H O B a H H U ,  n p H H r t T M e  

B C O O T B ~ T C T B I ~ U  c N X  c o n e p m a n u e M  npw pa6ore n p o r p a M M b r  B p e m u M e  

n o n c q e T a  n p o n y K T u s H o r o  ~ e @ ~ e n a c b r l u e n ~ o r o  o 6 a e ~ a  no nnacrosoir 
~ ~ ~ O H ~ @ T R H O ~  3 a J I e X U .  

M a ~ p u u a  &poenn> 

{ x x ,  YH, zx) (Mi) 
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3 a n a e T  B311TbIe C 0 6 p a ~ n b 1 ~  3 H a K O M  ~ ~ C O J I H I T H ~ I ~  OTMeTKH Z x  K p O B n U  

n p o n y K T u e n o r o  nnacra (nnu ero n p o ~ u u a e ~ o i i  q a c ~ w ) ,  sa@w~cupo-  
B a H H b l e  B P a 3 f l U Y H b l X  I I e P e C e P e H A U X  I I n a C T a  C K B a X l i H a M H ,  T .  e. UBflUeT-  

C R  n H C K p e T H M M  Ol lUCaHHeM n 0 n E  B3UTbIX C O ~ P B T H M M  3 H a K O M  OTMe-  
TOK KPOBflH. 3 T y  M a T P H U y  M O X H O  3 a M e H U T b  I ~ O C T O ~ H H O ~ ~  K. 

Marpwua anonoursa, 

Ixn, Y,, 2,) (M2) 
A a e T  n N C K p e T H O e  OnHCaHSie  nOf lE  B3UTblX C 0 6 p a T H b l ~  3 H a K O M  a6co- 
f l D T H H X  OTMeTOK 2. nOnOluBkd  I lPOnYKTHBHOrO n J l a C T a  HflH er0 IIpOHH- 
U a e M o R  P a C T H  M O X e T  3 a M e H U T b C R  ~ O C T O I ~ H H O ~ ~  n. 

M a ~ p n u a  aBHKx 

{x.. Y*, 28) (M3) 
n a e T  n H C K p e T H 0 e  O n H C a H U e  IIOfln B3UTblX C O ~ P ~ T H H M  3 H a K O M  a6co- 
JIIOTHMX OTMeTOK 2" IlOBePXHOCTH B O ~ O H ~ @ T U H O ~ O  KOHTBKTB. n0n 2 ,  
M O r Y T  n O A p a 3 y M e B a T b C U  T a K X e  B 3 R T b l e  C n p O T H B O ~ O ~ O X H M M  3 H a K O M  

OTMeTKH H H X H A X  TOYeK P a C I I p O C T p a H e H H U  H ~ @ T U  U n H  B e p X H H X  T O P e K  
B C T p e P H  n o n c T u n a m u l u x  B o n  B nepeceqenuux c K s a m u H a M u  n a H H o r o  
n p O n y K T U B H O r 0  i"OPU30HTa; B ~ ~ K O H T Y P H O ~  3 0 H e  n p U  3 T O M  C J l e n y e T  

n p u H H M a T b ,  PTO < m o a c T u n a m u a u  B o A a  H a s n n a e T c n ,  a n e @ ~ b  3 a ~ a ~ .  
s u e a e T c u ,  H a  yposne K p o s n u  n n a c T a  tinu ewe sume. Ma~pwuy M o m H o  
3 a M e H U T b  K O H C T ~ H T O ~ ~  H. 

Ma~puua  <rHK>: 
Ix". Yr. 2") (M4) 

3 a A a e T  none B3I1TblX C 0 6 p a T H b 1 ~  3 H a K O M  ~ ~ C O ~ ~ I O T H H X  OTMeTOK Zr n0: 
BepXHOCTH ~ ~ ~ o H ~ $ T I I H o ~ o  KOHTBKTB. n0n 2, M O X H O  I l O B U M a T b  H B3U-  

T M e  C 0 6 p a T H b l ~  3HaKOM OTMeTKU H H X H H X  Y P O B H ~ ~  P a C n p O C T P a H e H l i R  

rasa unu sepxnnx ypoaneii p a c n p o c T p a H e H u u  H ~ @ T U  B nepeceqenanx 
n n a c T a  c K s a x n H a M w ;  npu  TOM 3a n p e n e n a M u  B n e u r u e r o  K o H T y p a  ra- 
30HOCHOCTU C f l e n y e T  6 p a ~ b  2, P a B H b l M  ~ 3 ~ ~ 0 8  C n p O T W B O ~ O f l O X H b I M  

~ H ~ K O M  o T M e T K e  K P O B ~ H  n n a c T a  lrnu npyroii eue  s b l l u e  nexaueir  
I lOBepXHOCTU. M a ~ p n u a  M O X e T  3 a M e H R T b C X  ~ O C T O R H H O ~  r. 

M a ~ p u u b ~  < < ~ @ @ ~ K T H B H ~ u  TOJl l l rAHa C y M M a p H a U ) ) ,  ~ ~ @ @ ~ K T A B H ~ R  
T o n u m a  ~ e @ ~ e ~ a c b I u e ~ ~ a n ) ) ,  ~ @ @ ~ K T U B H ~ R  T o n u m a  ra30~acb11qe~- 
HaR?3: 

(x , ,  Ye, za}, (M5) 
{ X ~ . E ?  Y~.H, za.lr}, ow 
( x ~ . ~ ,  Ya.", zS.P} (M7) 

COOTBeTCTBeHHO UBJIUIOTCII nHCKPeTHblMU O n H C a H U R M H  n ~ f l e f i  U 3 M e p n e -  

M b l x  B M e T p a X  ~ @ @ ~ K T U B H O ~ ~  T 0 ~ 1 4 U H b l  Zo, ~ @ @ ~ K T N B H O ~ ~  H € ! @ T ~ H ~ C H -  
men~of i  2," U ~ @ @ ~ K T N B H O ~ ~  ~ ~ ~ o H ~ c M u ( ~ H H o ~  Z a . ~  T O J I U U H  IIPOAYKTHB- 

H O ~ O  n n a c T a ,  s a n a m u u ~ w  3nase~wn ~ T M X  n e p e M e H H b I x  nnn nepecese- 
H U G  I lPOnYKTHBHOrO n n a C T a  C K B a X l i H a M l l .  

M a T p H ~ b l  (M5), (M6). (M7) MOrYT 3 a M e H U T b C R  KOHCTaHTaMH 3, 
3 H ,  3r ( C O O T B ~ T C T B ~ H H O )  

331 



Ynpasnnmuan nep@ones+a - s a ~ a s  ~a n o c ~ p o e ~ u e  K ~ P T H  9 @ @ e ~ -  npusu~oi i ,  no ~ o ~ o p o f i  n p o r p a ~ ~ a  n o n y c ~ a e r  eunonueuue p a c s e r o ~  we 
T U B H O ~ ~  ~ e @ ~ e ~ a c b l m e ~ u o R  T O ~ L U W H ~ I  H onpenene~ue  IIpOliyKTUBHOrO ' T O ~ ~ K O  no K~anpaTHofi ceTrte (Ax=Ay), HO u no npnMoyronbwofi 

(Ax#Ay), nsnnnocb CTpeMneHUe COXpaHUTb BOSMOXHOCTb pemeHUn ~ e @ ~ e ~ a c b ~ q e H H o r o  o 6 ' b e ~ a  unn 3anacos H ~ @ T H  COCTOUT n3 Tpex sanasu  c nocTpoeHneM KapTbl Ha nnaHmeTHoM r p a @ o n o c ~ p o ~ ~ e n e ,  s a c ~ e R .  
nepsan  YaCTb MOXeT BKJIlOYaTb 3aI'OJlOBOK (He 6onee 30 CHMBO- a TaKXe Ha A u n Y  MalUUHbl UMHHCK-32~,  m e  napa~eTpbl  CeTKH MOrYT 

~ O B )  u ~ c e r n a  C O A ~ P X H T  25 Y U C ~ ~ ,  U M ~ D U H X  c n e n y l o ~ ~ e  3 ~ a s e ~ ~ ~ :  6blTb TOflbKO TaKUMU: A ~ = 2 , 7 2 4  MM, Ay=4,195 MM. ~ P O C T P ~ H C T B ~ H H O ~  

1) n, - ~ o n u s e c ~ ~ o  n p o c n e x e ~ a e ~ ~ x  wsonw~uir; 06113a~enbH0 nonoxenwe w p a s ~ e p ~  npn~oyronbnoro  y s a n n a ,  nnn ~ o ~ o p o r o  ~ ~ n o n -  
nf<30; 2) n, - KonusecTso sepTuKanbHblx nw~wil n n ~ o y m n b ~ o i i  nnn Hnercn onpeneneuue ~ e @ ~ e ~ a c b l u e ~ ~ o r o  o 6 a e ~ a  u n p o u r r n  ~ a p ~ a ,  

K B ~ ~ ~ ~ T H o I " ~  CeTKH, B Y3nbl K O T O ~ O ~ ~  BblIIOnHReTCR 3KCTpaUHTepnOJlF4- yKa3blEaloTCn B ynfi 3Ha9eHURMU Xo, Yo, ax, nu. 3Ha~eHHe MHOxUTeJlllR 
M2 OnpeneJIfleTCII M ~ c I I I T ~ ~ o M  KaPTbl 110 @ O P M Y A ~  

We CM - KOnUYeCTBO MeTpOB Ha MeCTHOCTH, COOTBeTCTBYIOmee I M M  
Ha Kapre; k,=l; 0,001; 0,0001 unw 0,000001 B 3aBHCHMOCTU OT ~ o r o ,  
B KaKux enuHwuax onpenenueTcn nnomanb Ecnu Bce a6con lo~~bIe  
OTMeTKH A TOJ lUHHbl  B U C X O ~ H U ~  U H @ O P M ~ U U U  BMPaXeHb1 B MeTPaX, 
TO MHoxuTenb MI  npw onpenenennu ~ e @ ~ e ~ a c b ~ u e u ~ o r o  o 6 a e ~ a  6e- 
PeTCR PaBHblM. MHOXHTenlO M2. ~ P N  3TOM B 3aBNCUMOCTH OT 3HaYeUUU 
kM o 6 3 e ~  Bbl'XUCnReTCfl B K Y ~ U ~ ~ C K W X  MeTpaX, TbICRYaX K Y ~ U ~ ~ C K M X  

MeTpOB, ZeCHTKaX TblCRY K Y ~ W Y ~ C K W X  MeTPOB, MHflflUOUaX K Y ~ A Y ~ C K N X  
MeTpoe. n p u  noncseTe s a n a c o ~  ~ e @ r u  nnrc onpenenenus UCnOJIb3yeTCX 

m e  m - cpenann nopucTocTb nopon, noau enueuqH; p - cpenwnn 
n e @ ~ e ~ a c b l u e u ~ o c ~ b  nonu ennHuubt; 0 - n e p e c s e ~ n ~ i i  K O ~ @ @ W ~ H -  
eHT, ys!-l~bl~aIOlUU~ YCanKy H~@TH; pm - IInOTHOCTb H ~ @ T A ,  TIM3. 

B nocnenHeM cnysae B ~ ~ B H C U M O C T H  OT 3~asewnn k,, HpUHRTOrO 
npu BMswcneHwu MP, 3 a n a c ~  OnpenennmTcu B Tonwax, Tblcxsax TOHH, 
AeCnTKaX TblCRY HJlU B MAnnHOHaX TOHH. 

B n p o r p a m e  n e i i c ~ s y m ~  orpanusenun: n, n,< 10 300; p a s ~ e p ~  
unu 3anaca H ~ @ T I I ;  13) Ma- ~ a c l u T a 6 ~ b l i i  MHoxuTenb nnrr nnoqa-  KaPTbl, I ~ O C T P O ~ H H O ~ ~  Ha IIJlaHUleTHOM ~ ~ ~ @ o ~ o c T P o N T ~ ~ ~ ,  He MOrYT 
nu; 14) n2 - rncno c ~ o n 6 q o s  B MaTpuqe (M2); ecnw MaTpnua (M2) 
He BBOnUTCR, TO n2=0;  15) a 2  - nOKa3aTeJIb H & ~ U H ~ ~ H O C T U  nnR MaT- 

6blTb doflbme 800X 1000 MM; ecnu KapTa CTpoHTcn Ha AUnY,  TO ee 
mupuHa He 6onee 340, a nnnna npn 3 a n a ~ ~ o i i  mupnne OrpaHusmaeT- 

puqbl (M2): ecnu x e  oHa He ucnonbsye~cx, TO BMeCTo a? ~ a 6 H ~ a m T  CR T O J b K O  HePaBeHCTBOM fir ny< lo  300. Ecnu U Y X H O  IlOnYYHTb KapTY 
sncno n. 6onbmux p a s ~ e p o s ,  TO oHa CTPOUTCR no YaCTRM. YnJ l  nnn nocTpoeHuu 

B no3wuurrx 16, 18, 20, 22, 24 cTonT sucna ns, nr, n5, ns, n7, COOT- pa3nur~s lx  sacrek KapTbl OTnusamTcn Mexny co6oR ~ o n b ~ o  no 3 ~ a -  
BeTCTBeHUO yKa3bIBaIOUUe, KaKOe KOflHseCTBO C T O J I ~ U O B  COnepXaT 
MaTpnubr (M3), (M4), (M5), (M6),  (M7); B no3uuuflx 17, 19, 21, 

YeHHRM Xo, YO U MOPYT OTnHYaTbCR no 3HaYeHHUM nx, nu. ~ @ @ ~ K T u B -  
~ u i i  ~ e @ ~ e ~ a c b l u e ~ u b l i i  0 6 a e ~ .  3anacb1 H ~ @ T W ,  cpennnn ~ @ @ ~ K T U B H ~ R  

23, 25- n o ~ a 3 a ~ e n u  ~ e n u ~ e i i ~ o c ~ u  as,  a,, as, as, a7 noneii, nUCKpeT- ~ e @ ~ e ~ a c b l w e ~ ~ a n  T o n u m a  u nnouanb H ~ @ T ~ H O C H O C T U  nnx ~ a x n o h  
H b l M H  OnWCaHHRMU KOTOPbIx CflyXaT yKa3aHHbIe MaTPUUsl, a npH OT- s a w n  KapTbl onpenennmTcn n pacnesarblsamTcn s snne Ta6nUubl OT- 
C ~ T C T B U U  TOR unu H H O ~ ~  u3 MaTpuu - 3 a ~ e ~ n ~ m w e  H X  w c n a  H, r, neflbH0. u c b o i i ~ a *  s a c ~ e f i  H IlOflUaR He3aBHCUMOCTb pe3yJbTaTOB (npH 
3, 3 H ,  3r. ~ ~ M ~ T U M ,  sTo 3HaseHKnMU M, U IN,  @ ~ K T U ' ~ ~ C K U  3anaeT- ~ o i i  x e  cewe  ysnoe) OT T O ~ O .  Ha Kame ysacTKti nenuTcu KapTupye- 
Cfl  ~ a c m ~ a 6  c ~ p o n ~ e R c n  KapTsl. 0 6 b l 4 ~ 0 ,  KOHeqHO, 6epe~cn  M,=MY.  an nnoulanb, 0 6 e c n e s ~ ~ a l o ~ c n  n p o r p a ~ ~ o i i .  
MOXHO BH6paTb M,#M,, sTo npuseneT K IIOCTpOeHUIO aKaPTbI) C B ~ o p a n  s a c n  YnJ l  3 a n a e ~  ycnoBnHe 0 6 0 3 ~ a s e ~ w n  wsonueuii Ha 
p a s ~ b l ~ u  MacIII~a6ahiu no ocnM X u Y. n p u  noncseTe sanacos TaKoe KapTe, n o c r p o e ~ ~ o i i  Ha rpa@onoc~pon~ene ,  T. e. ~ ~ K B ~ H H O - ~ H @ ~ O B ~ J ~  
UcKaxeHUe ~ a c m ~ a 6 o s  ~eqenecoo6pas~o .  HO O H 0  MOXeT OKa3aTbCR Hannucw Ha u30nw~unx c pa3HblMU OTMeTKaMu. Kaxnan Hannucb co- 
n o n e 3 ~ ~ ~  nnu nonysewu 0~06pa~teHHii noneii, nonseprtusammux Te n e p x m  ue 6onee nmH cuMeonos. Ecnu KapTa C T ~ O U T C R  Ha AUnY,  
unn wHble o c o 6 e ~ u o c ~ u  H X  C T P Y K T Y P ~ .  n p n  3anaHHHx 3 ~ a s e ~ u n x  M,, U30nAHUR C ~aHMe~bUle~i  O T M ~ T K O ~  MapKUpyeTCR U~IIOT~KO?~ a000 ... P, Mu TO'IHOCT~ pacqeTos OnpenenneTcn 3 ~ a s e ~ u n ~ u  AX, Ay. O C H O B H O ~  
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; I , I H M ~  R I I O P R ~ K C  B O ~ ~ ~ C T ~ H I I I I .  Y K ~ ~ U B ~ C T  p a 3 ~ e p  ~annl icc f i  Ha U30- 
.lUkIIIIIX U T u n  D a M O ~ l H O l O  O ~ O P M ! I C H W I I  'LCPTCXa. CTPOIILLLeTOCR Ha m a -  
~~~~~~~~~~~~ ~- . . 
@ o n o c ~ ~ o n ~ e n i  ( T O J I ~ K O  BHemHnn paMKa'unu ~ H e u i ~ n n  u B H ~ T P ~ H H I I ~  

p a m u ,  OrpauuqnBamque pa6osee none). 
Anzopu~a npOZpaXNb6 UJACT 6a3upye~cn Ha HCnOJb3OBaHHU 

pa3nenbuofi 3 ~ c ~ p a u ~ ~ e p n o n n u w u  3~aseuwfi  z ~amnof i  u3 ysuTueae- 
M b I X  reOAOrUqeCKAX I l e p e M e H H b l X  B y3Abl ~ J I O T H O A  I I ~ R M O ~ ~ O J ~ ~ H O ~ ~  HnU 
K B a n p a T ~ o f i  CeTKH, n0KpbIBaK)~efi BCK)  K a P T U P Y e M Y K )  IlJIOUanb, M H a  
cornacosauuH noneii pa3nussb1x nepeMeHmx MeTonoM nonroHKu. Ec- 
nu nepeMeHHan z MeHneT cBoe 3 ~ a q e ~ u e  B npenenax ~ a p ~ u p y e ~ o f i  
nnoqanu, 3KCTpaUHTepnOJXUUR OcyqecTsnneTcfl no OAYTH. Ecnu 
3uaseuue n e p e ~ e ~ ~ o f i  B npenenax ~ c e f i  ~ a p ~ u p y e ~ o f i  nnoqanu ocTa- 
eTCE IIOCTOFIHHblM ( K B K ,  H a n p U M e p ,  IlOCTOIlHHO z"=H n p U  TOPA30H- 

TaJIbHOfi nOBepXHOCTU B O ~ O H ~ @ T R H O ~ O  K O H T ~ K T ~ ) ,  3KCTpaUHTepnOJIUpO- 

BaHHOe 3Ha'leHNe Z I lPAHNMaeTCR nnFI B C e X  y3AOB O n K H a K O B b I M ,  paB-  
H b I M  C O O T B ~ T C T B Y H ) U & ~ ~  KOHCTaHTe (K, n, H ,  r ,  3, 3 H  Ann 3r ) ,  coo6- 
q e ~ u o f i  B YnJ1. C Y ~ T  BeXeTCR no 3 ~ a n a ~ .  

B ~ a s a n e  B COOTBeTCTBHe KaXnOMY Y3JIY peryJT~p~0k C e T K R  CTaBflT 

3uaseuwe nepe~euuof i  h M n p u ~ ~ a ~  at .  n e p e ~ e u ~ a n  h B Tex cnyqanx, 

Korna oua 6onbme ~ y n n ,  npencTaBnfleT ~06010 oueuKy ~ e p ~ u ~ a n b u o i i  

u e @ ~ e ~ a c b I q e ~ ~ o f i  TonquHu (npocnon ~ o n n e ~ ~ o p o ~ + p a 3 ~ e n n r n q k i e  
N X  npocnou nnoTuMx nopon) 3anexn. 3uaseuun h<O nonysamcn 
nnn y3noe, B K O T O P ~ I X  ~ e @ ~ e ~ a c b I q e u n a n  TonuuHa p a m a  Hynlo; OHU 
TeM 6onbme no a6conlo~~of i  senusune, seM 6onbme TOT unn AHOB 
y3e.U YnaJleH OT H ~ @ T ~ H O C H H X  Y Y a C T K O B .  ~ P U ~ H ~ K  at H M e e T  nRTb B03- 

MOXHbIX 3HaseH~fi: at=l BHe H ~ @ T ~ H O C H ~ I X  30H, a1=2 B YUCTO He@- 
T X H O ~ ~  30He, at=3 B T ~ ~ O H ~ @ T I I H O ~ ~  30He, at=4 B H e @ T e B ~ n f l H ~ f i  30He. 

at=5 B ~ e @ ~ e r a 3 0 ~ 0 n x ~ o f i  3oue. 
Ann Haxoxneuun 3 ~ a s e ~ u f i  h u at B nauHoM y3ne B Hero BHaqane 

UHTepnOnUpyloT 3HaWHUR B3flTbIX C 0 6 p a T ~ b l ~ ~  3HaKaMH OTMeTOK Z x  
n z, xpoBnn n nonom~b~ nponyKTnBHoro nnacTa. Ecnn oxaxeTcn, s ~ o  
z,-Z,<O, T O  IIpHHUMaloT h=Zn-2, A a t= l ,  9TO COOTBeTCTBYeT OT- 
CYTCTBAK)  H ~ @ T U  U3-3a BblKnUHUBaHHfl IIPOnYKTWBHOrO IInaCTa. 

Ecnu 2,-z,>O, T O  nnacT He sbIKnwunsaeTcn, u nnn HaxoxneHun 
h u at B y3en cnenyeT uuTepnonuposaTb ~ 3 n ~ b 1 e  c 06paTHbI~ 3HaKOM 
OTMeTKH Z x ,  Zr ~ o B ~ P x H o C T ~ ~ ~  B O L I O H ~ @ T I I H O T O  U T ~ ~ o H ~ @ T x H O I ' O  K O H -  

T a K T o B .  n p u  zH-zr<O (xnepexnec~> nosepxeoc~eii) I I p t i H U M a e T C X  

IlPWHRTb ~ = z ~ - z ~ .  at= 1 . .  
Frnu x e  =..-z..)ll T O  H V X H O  onpenenul'b 3 ~ a s e ~ u e  ~ ~ ~ H O C T U  -- "... ...- -" .."< ., . ~ . 

2,-z,. npu  2,-z,<o,  TO d ~ ~ e q a e ~  nonoxeuum y3na B &TO ra3o- 

~ o i i  30ue, H ~ X H O  B ~ X T ~  h=zn-zr, a t= l .  Korna nocneanee Hepaseu- 

CTBO He BbInOnHlleTCII ,  CJenyeT. BbIqUCilBTb 3HaqeHMII pa3HOcTefi 

dl=z,-z,, dz=z,-z, n onpenennTb h u a, no npasuny: 1 )  npu dl>(), d2<0, 'IT0 COOTBeTCTByeT WiCTO H ~ @ T I I H O ~ ~  30He, h=Z,-z,, 
a,=2; 2 )  npn d 1 ~ 0 ,  d2<0, s ~ o  nsnneTcn n p u 3 ~ a ~ o ~  r a 3 0 ~ e @ ~ n ~ o f i  

30HW h=zn-.+. at=% 3) npu d1>0, dz>O, s ~ o  o ~ s e s a e ~  ~ e @ ~ e e o n n -  
H O f i  ~ = % - z K ,  ~ 1 ~ 4 ;  4 )  n p B  d2>0, qT0 CBUneTeIIbCTByeT 

o npuHannexHocTu naHHoro y3na K ~ e @ ~ e r a 3 o s o n n ~ o f i  3 o ~ e ,  h=z,- 
z,, at =5. 

Onpenenu~ nnn Bcex y3noe 3 ~ a s e ~ u n  napaMeTpos h u a t ,  nepexo- 
nnT K pacseTy B H U X  3Haqe~nfi n u ~ e p e c y ~ ) q e f i  Hac nepeMeu~ofi h', 
KoTopan B y3nax. me oua 6onbme uynn, nsnneTcn oueHKoii s@@err- 
TABHOG H ~ @ T ~ H ~ C M U ~ H H O ~ ~  B ~ P T A K ~ ~ ~ H O ~ ~  TOnUUHhI, B TO B P e M R  K a K  
BHe H ~ @ T ~ H O C H ~ I X  30H hl<O W T e M  60mme no a 6 c o n m ~ ~ o A  BenusuHe, 
qeM B OnpeneneuHoM cMblcne nanbme  TOT y3en OTCTOAT OT H ~ @ T ~ H O C -  

~ o f i  30nb1. Ecnu n a ~ u u i i  y3en x a p a ~ ~ e p n 3 0 ~ a n c r t  3 ~ a s e u u e ~  a,= I ,  TO 

nnn Hero h'=h. 
Ecnu Xe B TOM NllU W H O M  Y3Je a t Z 1 ,  TO WCnOnb3YeTCI1 6onee 

cnoxuan cxeMa pacseTa n e p e ~ e ~ ~ o f i  h', B npouecce peanusauu~ KO- 

T0p0fi B Y3eA I lpUXOAHTCf l  3KCTpaKHTepnOnHpOBaTb TaKXe Bce nnH HeKOTOpbre n e p e M e H H H X  28, Z3.x. Z a r ,  XilPaKTePH3YK)IUUX COOTBeTCT- 
senti0 ~ e @ ~ e r a 3 o ~ o n o ~ a c b 1 q e ~ ~ y l o ,  ~ e @ ~ e ~ a c b I q e ~ ~ y l o  u ra3o~acb1- 

UeHHyK) ~ @ @ ~ K T U B H Y H )  BePTWKanbHYIO TOJIUHHY IInaCTa. PacseT Be- 
neTcn no npasunaM: 

1 )  npu at=2 ,,,= %. e w u z , s h  I h, ecnu z, > h; 

2) npn at=3 B y3en ~uasane  n ~ ~ e p n o n u p y m ~  3 ~ a s e ~ w n  nepe~ew- 
HUX Zb, Zar onpenennro~ s ~ a s e ~ u e  uoeofi n e p e ~ e ~ ~ o f i :  

z,.,, z,., 4 5 
emu G., > z., 

5." = 
zg.,, ewa z:., > 0 

emu g., < 0, 

U ,  H a K O H e 4 ,  0IIpeAenRK)T 

ecnu 2,-zs.,<h 

h, e fxu  2,-z,., > h; 

3) npH at=4 B y3en uHTepnonnpyloT s ~ a s e u u n  nepeMeHHHx zap z3." 
u ~ ~ P Y T  h' PaBHbIM C a M O M Y  M a j l O M Y  H3 nOJIy4eHHbIx nnn ~ B H H O ~ O  
ysna s ~ a s e ~ u f i  nepeMeHHHx z,, z,,, h, T. e ,  h'=min (za, G.", h ) ;  

4 )  ecnu at=5, TO B y3en cnenyeT uHTepnonuposaTb 3 ~ a s e ~ w a  nepe- 



h' = min [z,, h, (z, - zi ' ; ) ] .  

n o n y q e ~ ~ b l e  3 ~ a s e ~ u n  h' 06pa3yro~ sucnoeyro Monenb nonn 341- 
~ @ ~ K T U B H O ~ ~  H e @ T e ~ a ~ b l U e ~ ~ ~ f i  TOnUNHbl, O C O ~ ~ H H O C T ~ H )  K O T O P O ~ ~  IIB- 
JIReTCn TO, YTO BCe h'>O IIBIIRWTCII OUeHKaMU J ( ~ ~ ~ c T B u T ~ J I ~ H O ~ O  3Ha- 
YeuHn 3~0fi r eonor~sec~of i  n e p e ~ e ~ ~ o f i ,  a 3 u a r e ~ u n  h'<O oTsesaml 
y s n a ~ ,  B K O T O P ~ I X  ~ @ @ ~ K T U B H ~ R  H ~ @ T ~ H ~ C H U ~ H H ~ R  TonquHa pama 
Jlynlo, B TO BpeMIl KaK ~ ~ C O J ~ J T H ~ R  BeflHYHHa 3 T U X  h'<O WCllOJlb3YeT- 
CR TOnbKO Ann TOTO, q~06bI C 6onb111efi TOYHOCTbH) ODpeAenUTb KOJIO- 
XeHUe H 3 0 J I U I i U f i  HyneBblX 3 ~ a s e ~ u k  ~ $ I @ ~ K T I ( B H O ~ ~  H ~ @ T ~ H ~ C ~ ~ U ~ H H O &  
TOJlUUHbl. 

~ U C J ~ O B ~ R  MOnenb UCnOnb3yeTCn nnn nOCTpOeHUR KapTbl U ~ O ~ ~ U H W ~  
S @ @ ~ K T H B H O ~ ~  H ~ @ T ~ H ~ c ~ I u ~ H H o ~ (  TOAUUHbI. Ecnu KapTa CTpOHTCn Ha 
nnaHlueTuoM rpa@onoc~pou~ene,  nonoxerrue usonu~ufi  ycTaaasnn- 
BaeTcn B npoqecce npocnexHsaHurr ~ a x n o f i  ~3 H U X  OT o n ~ o i i  n~efiKn 
ceTu ysnoe K npyrol no nepeceseuunM ~30nH~wfi co cTopoHaMu ase- 
.e~.  nonoxenue n e p e c e ~ e ~ n f i  ycTanaenusaeTca MeronoM n u ~ e f i ~ o f i  WH- 
,repnonrruuu B npenenax ~ a x n o f i  CTOPOH~I  n s e f i ~ ~  n p n  nocTpoeHnu 
KaPTbl Ha AUnY qUCJIOBaR MOnenb CsHTblBaeTCn no CTPOYKaM, T. e. 
Bnonb nu~wfi ceTKu, napannenbmx ocu X, H ysnu, KOTOPHM Heno- 
cpencTseHHo npenluecTsyeT SnepeceoKr sepes ~y unu U H Y W  us n30nu- 
H U ~ ,  nonnexaqux npocnexuearluro, Ha nesaTw MapKnpyroTcfi ~ H ~ K O M  
3~0f i  H30IINHUH. 

O n ~ o ~ p e ~ e n u o  c nocTpoeuueM KapTbl onpenennm o6uee sncno 
U y3nOB, B KOTOPble BblnOnHIInaCb 3KCTPaUHTePnMIIUUII, 9HCnO uo 
y s n o ~ ,  B ~ o r o p w x  h'<O; CYMMY Xh' suase~uf i  h' no y s n a ~ ,  B KOTO- 
pblx hl>O. n p n   TOM Bce s e m p e  yrnoBble y3na ~ a p ~ u p y e ~ o f i  nno- 
u a n ~  yrnTbrsamTcn c eecaMu, paBHblMU 114, OcTanbHue Kpaeme y3- 
nbl- 112, a BHYTPeHHHe Y3flbl- 1. 

~ @ @ ~ K T U B H M ~ ~  ~ e @ r e ~ a c ~ q e u n t . t f i  o 6 a e ~  unu sanacbl H ~ @ T U  (B 3a- 
BUCUMOCTU OT TOTO, KaK Bbl6paU MHOXUTenb MI)  OnpeneJReTCR no 
. @ o p ~ y n e  

unu s a n a c o ~  nnac~osofi H ~ @ T R H O ~ ~  sanexu c raso~ofi  IUan~ok. O n ~ a -  
KO, KaK YXe OTMesanOCb BblIUe, IIpOrpaMMa MOXeT 6blTb HCnOJlb30Ba- 
Ha u npu pewennu pnna ApyrHX 6onee npocTblx sanas. nepeswcnn~  
caMble BaxHble u3 ~ T W X  sanas u KpaTxo o x a p a ~ ~ e p w 3 y e ~  O C O ~ ~ H H O C T U  
npuMeHeHnn nporpaMMbl npu ux pernenww. 

IIodcuer 06.aeaa unu sanacoe nnacsosoci ~ei$~xnoci sanexu 6es 
easosoci uanxu. Ma~puubl (M4) H (M7) He ssonrr~crr, coo6qarorcn 
(B y n n )  TOnbKO 3HaqeHUII KOHCTBHT r H 3r ~ O C T O I I H H ~ R  r IIPUHU- 
MaeTcn paB~0fi B ~ I I T O ~  C 06paTHblM 3HaKOM ~ ~ c o J I I O T H O ~ ~  OTMeTKe r0- 
Pw~OHT~JI~HOH IlOBePXHOCTH. KOTOPan B Itpenenax BC& ~apTwpyeM0k 
nnouanw npoxonuT s a s e n o ~ o  eblme Kpoenu nponyltnisaoro nnacra; 
y ~ a s b l e a e ~ c n  s ~ a s e n n e  3 r = 0 .  

I7odcre~ t a s o ~ a c b r y e ~ ~ o z o  o6aeaa unu sanacoe zasa 8 tasosoci 
uranKe t aso~e$~xxor i  nnacsosoci sanexu.  B KasecrBe MaTpuqu (M3) 
BBOAHTCR MaTpHua B3XTblX C O ~ P ~ T H H M  3HaKOM OTMeTOK nOBePXHOCTW 
~ ~ ~ O H ~ @ T R H O ~ O  KOHTaKTa, a eCnH OH rOpH30HTaneH, TO B Y n n  coo6- 
UaeTCn 3Hase~ue KOHCTaHTbl H, PaBHOe BSRTOB C 06pa~Hblhl 3HaKOM 
OTMeTKe IlOBepXHOCTU ra30He@TXi0r0 KOHTaKTa. M a ~ p u u a  (M4) He 
BBOnWTCfl, IIOCTOIIHHaR I- IIPHHUMaeTCIl paBH0fi B3RTofi C 06pa~HbtM 
3HaKOM OTMeTKe T O P U ~ O H T ~ J I ~ H O ~ ~  nOBePXHOCTH, Ha Bcefi K ~ P T W P Y ~ M O ~ ~  
nnoqanu npoxonnqefi s u w e  KpOBnn nponyKTwsHoro nnacTa. B Ka- 
qecTBe (M6) BBOnnT MaTpUUy, O~UCbIBaIOUylO none J @ @ ~ K T K B H O ~ ~  ra- 
30Ha~bl~feH~0i i  TOJIUUHbI. M a ~ p u u y  (M7) He BBonnT, a B Y n J  coo6- 
uamT 3 ~ a s e ~ u e  ~ O C T O I ~ H H O ~ ~  3 r = 0 .  Ecnu noncsnTusaeTcn He r a 3 o ~ a -  
C H ~ ~ H H H ~ ~  06 'be~.  a 3 a n a c ~  rasa, TO s ~ a s e ~ u e  coo6urae~oro B Y n n  
MuoxuTenn MI onpenenneTcn He no @ o p ~ y n e  (XVIII.l), no ~ O H R T -  

HUM n p u s u ~ a ~  npuron~oii  TonbKo npn oueHKe 3 a n a c 0 ~  H ~ @ T U ,  a no 
@oPMYne 

rne m - cpenHnn nopucTmTb r a s o ~ a c b l q e ~ ~ b l x  nopon: f t  - nonpaB- 
Ka, nperronmuan o 6 % e ~  rasa K c ~ a ~ n a p ~ ~ o f i  TeMnepaType; p, , -  
cpenHee Hasanbnoe nnacrosoe nasneuwe; p, - cTaHnapTHoe nasne-, 
tine, paBHoe 760 M M  PT. CT.; an,,, rn - nonpaBKH Ha OTKnoHeHue yme- 
BonoponHblx ra3OB OT 3aKOHa 6oiinn - M ~ ~ u o T T ~ ,  COOTBeTCTBeHHO 
npH naBneHUfiX pnn U Po; k p -  K O ~ @ @ U U U ~ H T  ra30HaCblUleHUR. 

n o d c v e ~  zasoxacbryenfiozo o6aeaa unu sanacos zasa s rucso za- 
3osoC nnac~osoci sanexu. M a ~ p u u a  (M3) s a n a e ~  nohe B ~ R T ~ I X  c 06- 
PaTHMMH 3HaKaMU OTMeTOK UOBePXHOCTU Ta30BOnRHOrO KOHTaKTa 
(ecnbi 3Ta IIOBepXUOCTb TOpU30HTaJlbHa, TO B311TaR C 06paTHblM 3Ha- 
KOM ee OTMeTKa c o o 6 q a e ~ c ~  B ynn B KaqeCTBe KOHCTaHTbl H) .  M ~ T -  
puqa (M4) He BBOAHTCX, onpeRenneTcn nocTonHHan T, pasttan OTMeT- 
Ke ~ O ~ U ~ O H T ~ ~ ~ H O ~  IIOBepXHOCTU npOTHBOnOnOXHOr0 3HaKa, IlOBCe- 
MeCTHO ~ P O X O ~ R U L ~ ~ ~  BblIHe KPOBnU ~POAYKTHBHOrO IlnaCTa. Marpe- 
ueii (M6) sanae~cn  none ~ @ @ ~ K T H B H O ~ ~  T ~ ~ o H ~ c ~ I L L W H H O ~ ~  TOJIlUHHbl. 
Ma~pUua (M7) He BeonwTcn, npuHuMaeTcn 3 r = 0 .  n p u  oueHKe raso- 
HacblueHHoro o 6 a e ~ a  6 e p y ~  Ml=M2, a npu oueHKe sanacos rasa MI  
BMsucnneTcn no @ o p ~ y n e  (XVIII.2). 



Uodcqer ~ e @ r e ~ a c b r u ( e n ~ o z o  odneaa unu sanacos ne@ru s aac- n~ule i i  Hnxe ~ O A O U ~ B U  nnacTa, MaTpuua (M4) -KoHcTa~~oii  r c OT- 
C U ~ K O ~  Z U ~ O ~ ~ ~ @ T ~ U O ~  ~ U A ~ W U .  M a ~ p n u a  (M2) ~e BBOAUTCR, B ynn M ~ T K O A  T O P N ~ O H T ~ ~ ~ ~ H O *  IIOBePXHOCTN, HO npOTNBO~OAOIKHO~0 3HaKa, 
OnpenenReTcIl KOHCTaHTa n, B3RTaR C 0 6 p a ~ ~ b l ~  3HaKOM a6~0nKJT~aff  ~a aceA ~ a p ~ ~ p y e ~ o f i  nnomalu, n p 0 ~ 0 n ~ l u e k  ~ ~ I I ~ A O M O  sblue K ~ O B -  
OTMeTKa r o p a 3 0 ~ ~ a n b ~ o f i  IlOBepXHOCTH, nOBCeMeCTH0 np0~0nRUefi HU- 

me nosepxHocTu ~ o n o ~ e @ ~ n ~ o r o  KoHTaKTa. Ma~puueir  (M5) 3anaeTcn 
none 3 ~ a q e ~ u f i  ~ @ @ ~ K T N B H O ~  ~ e @ ~ e r a 3 0 ~ a c b l m e ~ ~ 0 6  TOJIU~HU. 

nodc4er H~@T~H~C~L~L?HKOZO obneua U,lU 3UnLlCOtl UUCTO HI@TRHOP 
vaccusnoic sanewu. Marpuua (M2) He BBonuTcn; IIOCTORHHYH) n, 
c o o 6 u a e ~ y m  ynn, ~ P A H U M ~ I O T  paBuoa oTMeTKe ropu30n~anbHofi 

BeHHO OnnCMBaIOUHX IlOnII ~ ~ c o ~ I O T H ~ ~ X  OTMeTOK KPOBflU B nOnOUlBb4 
n n a c ~ a ) .  TaKoR ny6nnx noneses, npexne Bcero, K a K  cpencrso, 
YMeHbUlaloUee BePORTHOCTb I ~ o ~ ~ ~ L U H O C T ~ ~ ,  CBOARUNXCR K ~ ~ B M L U ~ H U I O  
TOJlIUHHbl llJlaCTa B TO'IKBX, He OXBaqeHHblX H ~ ~ J ~ I O A ~ H B I ~ M N .  O ~ H O -  
BpeMeHHO C nOCTpOeHHeM KaPTbl 06meii TOfllqUHkd nnacTa nOAC4uTb4- 
saeTcn w ero o 6 3 e ~ ,  npu  TOM wenyeT 6 p a ~ b  MI=M2. 

T ~ K U M  0 6 p a 3 0 ~ ,  MeHnrr conepxaaue n ~ @ o p ~ a u u n ,  esonnMoir c 
nOMOUbIO MaTpUU (MI)-(M7) HnPi 3aMeHRloWHX UX KOHCTBHT, npo- 
rpaMMy ~ J I A C T  MOXHO BCnOnb30BaTb npn peueHun caMblx pasao- 
06pa3~hlx sanas B u w p o ~ o ~  nuanasone reonorusecKex ycnoeuii. BHU- 
~ a ~ e n b ~ h l f i  aHaflU3 aJlPOPUTMa, ~OJIOlKeHHOTO B OCHOBY nporpaMMu, 
n o ~ a 3 b 1 ~ a e ~ ,    TO nannb~ii H a M u  nepeqenb sanas He RsnneTcs ucsep- 
nUBaloulHM MOXeT 6blTb 3HaYUTeJbHO PaCUIHpeH. ~ T H M  nonwepx- 
naercu.   TO nm6an nporpaMMa peWeHHR donee unu MeHee c n o x ~ o i t  
reonorurecsoir sanasu @ a ~ ~ u s e c ~ w  o ~ a s b ~ ~ a e ~ c s  npu COOTseTCTBym- 

"OBePXHOCTki, H a  Bee6 ~ a p ~ n p y e ~ o i i  nnoulanH npoxonxmefi m e -  ueM u 3 ~ e ~ e ~ u n  conepxaeurr ~xonnoii  u ~ @ o p ~ a u a u  npwronwoji nnrr 
n o ~ o  uuxe rP33OBOfiRHOrO KOHTBKTB. M a ~ p u u a  (M3) HJIH sacno perueHuR MHorux ApyrHX aanas, ecnn nocnenHue B @ o ~ M ~ J I ~ H o M  OT- 
nonxHw onncuparb nonoxenue nosepxHOcTu ra30BonRHorO KOHTaKTa. HOUleHHH MOrYT QaCCMaTPH88TbCR K a K  4aCTHbIe CflyqaH nepeouasanb- 
MaTpuua (M4) 3aMeHneTCR n o c ~ o n ~ ~ o i i  r - O T M ~ T K O R  rOPH30HTanb- H0fi 3anasU. B a x ~ b I  UMeHHO @0~MaflbHble aCneKTbl CXO&CTBa Mexny 

nOBepXHOCTU, no npOTHBOnO~OXH0~0 3HaKa, nOBCeMeCTH0 npOxO- 3anaqaMH, ~ O C K O ~ ~ K Y  Pa3HHUa B COAePWaHUU Y4HTbIBaeTCR K a K  6h1 
name8 Kposns aanexn.  M a ~ p n u a  (M6) 3meHReTCR coo6Uae- 3a npenenaMn nporpaMMu, IIyTeM cooTseTcTBymqero u 3 ~ e t 1 e u ~ n  MblM B ynn qMCnOM 3, 3a~enoMo 6 6 f l h 1 1 1 ~ ~ ,  'leM M a K C U M a n h H O e  H3 CMhlcna BXOilHblX ilaHHblX. T ~ K ,  Ha npneeneHHblx npuMepax s u f i ~ o ,  
3 ~ a q e ~ ~ f i  3 @ @ e ~ ~ ) ( B ~ ~ e  T ~ ~ O H ~ C ~ I U ~ ~ H H O ~  TOJIUUHU, KOTOPue  TO, HecMoTprr H a  p a 3 ~ 0 e  conepxanue, aanaqa noncseTa aanacos ra- 
6 ~ ~ b  BCTPeqeHH Ha K a p ~ H p y e ~ o f i  IIflOuIafiH. Ma~puueA (M6) AonxHo 3a MOXeT PaCCMaTPUHaTbCII K a K  @ O P M ~ ~ ~ H O  aHaJIOrUc!HaR nOACseTy 
onuew~a~bc- none S @ @ ~ K T W B H O ~  r a30~acb lUle~~0f i  TOJulUHbl. M ~ T P M -  sanacos H ~ @ T U  no 3anexs,  flUIUe~~0fi raso~ofi  manrtw, 4TO 3anaru 
ua (M7) s a ~ e ~ n e T c n  K O H C T ~ H T O ~ ~  x = 0 .  ~ P W  WeHKe 3aInCOB ra3a nocTpoewnn KapT ~ @ @ ~ K T U B H O ~ ~  u o6ueir T O ~ U H H ~ I  nnacTa @ o p ~ a n h -  
MHOXUTenb M~ onpenenReTcn no @ o p ~ y n e  (XV111.2). HO B M C T Y I I ~ ~ ~ T  B KasecTse ~ ~ C T H ~ I X  cnyqaes 3anasu U O C T P O ~ U A R  KaP- 

nocTpoeHue fiaprbr B @ @ ~ K T U ~ N O ~  ~Oflu(u~b1 ~ ~ o ~ Y K T u ~ H O Z O  nna- 
Tb4 ~ @ @ ~ K T U B H O & ?  ~ e @ ~ e H a ~ b l U e H ~ ~ f i  TOJIUlUHbl H T. n. 

cTa, MaTpuua (M3) 3aMeHReTCR qHCJIOM H - 83RTOfi C 0 6 ~ a T u U M  
O~clona  RCHO,  TO BeCh KOMnneKC sanas noncseTa 3anacoB H ~ @ ~ ~  

3naKOM O T M ~ T K O ~ ~  ~ O P H ~ O H T ~ ~ ~ H O ~  IlOBePXHOCTu, nOBCeMeCTHO 
H ra3a MOXeT 6b1Tb PeUleH C nOMOWhk0 CpaBHHTenbHO ~ e 6 0 n b u o r o  
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PHC. 88. C x e ~ a  pacnonoxeHnR CKnaxnH 
- 

sucna n p o r p a ~ ~ .  Pasnnvun B conepxaann sanas  n o n x s u  npu 3TOM H a6conm~kae OTMWKU Kponnu nponyK- 
ysw~uearbcn n y ~ e ~  n3~eueunn  conepxasun s ~ o n u ~ o f i  nn@op~auuu .  TnnHoro nnacra ~a onso8 ~3 nnouane* 

3ananaofi Cn6npn 

5 2. IIPMMEP M3mEHMfl CTPYKTYPbl 
TEOJIO~M9ECKOrO IlOJIfl 
C nOMOIUbI0 IlPOrPAMMbI OIlHIl-3 P O C T ~  a OT ~ p e x  no l u e c ~ u  no- 

PPeUIHOCTb BHOBb CllCTeMaTW4eCKU 
K ~ K  swnHo n3 ~ b l m e n 3 n o m e ~ ~ o r 0 ,  nporpaMMH r e o ~ e T p H 3 a ~ u e  u non- ao3pac~aer,  xoTn u i'opasno Men- 
cseTa sanacoe sanemeit H ~ @ T H  n ra3a pa6oralor TonbKo c OAHWM TW- 
IIOM ~ H @ O ~ M ~ U H O H H ~ I X  MaCCnBOB - nHCKpeTHblMH MaTPW4HblMN Onn- 
cannnMu noneti OTnenLublx reonorusecenx nepeMeHnblx, T. e. c sana- 
BaeMblMu C IIOMOUlbH) n n k f n  MaTpUUaMM BHna 

XI YI 21 c p e n ~ e ~ e a n p a r n s e c ~ o i i  norpem- 
xa Ya za n o c ~ n  sanara  ~ o n u q e c r ~ e n ~ o i i  xa- . . . .  
xi Yi  zi ' 
. . . .  

n o  KPWTePIIKJ MaKCUMW3aUNN Xn Yn 2" 
K O ~ @ @ N U U ~ H T ~  KOPPedlRLlMM MeX- 

rAe (xi, yi) -neKapTOBbl KOOpnUHaTH i-fi TOsKW ~a6JTloneHu~ ( C K B ~ -  ny KBanpaTaMn ~ e o p e ~ u q e c ~ o B  n 
XWHM, T O Y K ~  c e f i c ~ n ~ e c ~ o r o  npo@nnn u T. n.); 2 ; - s ~ a s e ~ w e  reono- @ ~ K T H ~ ~ C K O ~  nOrpe~HocTefi, KaK 
T H ~ ~ C K O ~ ~  nepeMeHHok, YCTaHOBneHHoe B i-fi TOqKe H ~ ~ ~ N H ~ H U I I ;  
n - o6uee  KOJlHseCTBO TOqeK H ~ ~ J I K J A ~ H N R .  AaHHOM cnyqae o ~ a 3 u e a e ~ c n  He 

O n u a ~ o  MaTpaqa (XVI11.3) e u e  ne naeT onncaunn nonn nepehleu- cTonb onpeneneaHm. I lpa ncnonb- :ass,, H O ~  2, B311TOr0 B UeJIOM. Ee HeIIOCTaTO.iH0 nnn TOPO, 9 ~ 0 6 ~  H B ~ T T W  aoeauHu Merona pa3peme~an no- 
oueHKy s ~ a q e u a n  r B nlo6oh TOqKe 06nac~n.  ~ o ~ o p o k  npnnannemaT JIY4eHa 3aBBCHMOCTb Y OT a ,  HMe- 
T O ~ K H  natin~onetrnn. Ecnw MIA n a x c  cornacnMcn s a p a ~ e e ,   TO none lotuan nea 6 n a 3 ~ u x  no eenu'tase 
I Iepe~e~IIof i  z MOXHO BOCCTaHaBnWBaTb C nOMOqblO O A W H ,  TO, npeX- MaKCnMyMa: O ~ U H  npn a = 2 ,  npy- 
ne seM npncTynnTb K BoccTanosneHnlo, npenel.cn s a n a ~ b c n  KOJIUVeCT- roii npu a = 4 .  M e ' r o ~  ~ J I A I K H ~ X  
s e ~ ~ o i i  x a p a ~ ~ e p n c ~ n ~ o A  c ~ p y ~ r y p b l  OAHoponuoro ~ ~ O T P O ~ H O T O  no- TOPeK naeT 3aBHCNMOCTb r OT a ,  KOTOPaX AMeeT ~e60nbwoii  MaKCu- 
~anbno-nnaefiuoro nonn - n o ~ a s a ~ m e ~  H ~ ~ H H ~ ~ ~ H O C T U  a. KaK yme MYM npn a = l ,  ropaano 6onee p e 3 ~ ~ i i  MaKcnMyM npu a = 3  OH noKa- 
oweqanocb, 3 ~ a q e u ~ e  a Momuo o n p e ~ e i n ~ b  no ananoruu (us OnblTa S H B ~ ~ T  Haname TenneHqna K p o c ~ y  r npu yeenusenun a OT ~ Z T N  
p a 6 o - r ~  C npyCHMn nonnMn Tor0 me Tuna) Hnu nyTeM COOTBeTCTBylo- A 0  WeCTH. H ~ C M O T P R  Ha T ~ K O ~  nOBOflbH0 C J I O X H ~ I ~ ~  XapaKTep sasacw- 
qeB o 6 p a 6 0 ~ ~ ~  c a ~ 0 k  MaTpaUbl (XVIII.3) MeTOnOM pa3peXeHUX M O C T ~ ~  r OT a, BHnHO, 'IT0 U no KPUTePHlo MaKCMMH3aUHUr IlPUHRTHe 
pa3senosnoii ceTn, ucKnloseHueM ToseK aa6nlone~un no o n ~ o t i  unu ann n o ~ a 3 a ~ e n s  H ~ J N H ~ ~ ~ H O C T M  3HaseHnn a E 3 ,  nomanyfi, aBnneTcn 
MeTonoM 6 n n n ~ n x  ToseK. 0 6 a  3rn MeTona peanusyloTcn ynoMnnaa- peweanen, uan6onee IIOJIHO ysnrueamlquhl o c o 6 e ~ ~ o c ~ n  r i 3 ~ e ~ e ~ a n  r 
weiicn BblUe n p o r p a ~ ~ o i i  O n H n - 3 .  

Ha pac. 88 npHseneHkd @ a ~ ~ n s e c ~ u e  AanHble 06 a6conlo~HHx OT- 
MeTKaX KpOBnH npOflyKTPlBHOI'0 rOPR3OHTa B cKBBXUHBX, np06ypen- 
HHX Ha o n ~ o i i  u3 nnouaneii 3ananuoii Cw6upn. Ann nonysenun KO- 
nnsecTBe~~0i i  XapaKTepUCTHKH CTPYKTyPu nOnE ~ ~ C O J I D T H H X  OTMe- 
TOK 9TU naHHue 06pa60~anu  no nporpaMMe Oi lHn-3 .  Hau6onee 
Baxnble pe3ynbTaTbl 06pa60~Kn CBeneHbl B ~ a 6 n .  43. 

M3 ~ a 6 n .  43 ~ u n e o ,  s ~ o  cpenHeKsanpaTnsecrarc norpeuruocTb eoc- 
CTaHOBneHHR 3HaqeHUH a 6 c o n l o ~ ~ o i i  O T M ~ T K A  nOBePXHOCTU B HCKnH)- 
s a e ~ o i i  TosKe HabnlonenHn ( 1  a3 45) no naHHblM ocTanbublx T O W K  
H ~ ~ J I ~ O ~ ~ H W R  MeHneTCR B ?BBl(CHMOCTW OT IlPUHRTOrO 3HaqellHR (I BOCCTaHOBneHWIl IIOJTR npH A3BeCTHOM 3HaqeHUH a. B PaMKaX @0p- 
snonne ~ ~ K O H O M ~ P H O :  no Mepe pocTa a OT ~ y n n  no Tpex ona YMeHL- ~ a n b u o f i  i loru~w caMa sanasa oueHKw a no orpaHusenHoMy o 6 w ~ y  
maeTcn m a s a n e  ~ H C T P O ,  3 a ~ e ~  HecKonbKo ~ e n n e ~ ~ e f i ,  a no Mepe 
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P5YJ lbTATbI  OGPAEOIKU nAHHblX,  IIPUBEAEHHbIX HA PUC. 88 .  
no IlPOrPAMME OIIHII-3 

Memn pa3pememz paleenovvol m Memn bn~xxez muen. 
Ilpmsnme rxa-wxe Ko@nnNeln 

Koppenmna vevlny 
, , U I ~ ~ , " ~ ~ ~ '  a C p e n ~ e r s a n p a m s e e ~ a ~  K o . m w ~ e m  noppen- m a n p a m a  

mrpemwocm ~evlny r s l l q p a ~ a w  reenon n reopera~ecvon 
soeermsnemn nann CumsecmA H Iwpenf- norpuuaneR r ,  

B HCKnlDrrwnOR P3TKe (l .PeKOR norpew-R rl 

~ a 6 n m n e ~ u k  n O J I X H a  6 b l T b  I l P U 3 H a H a  H ~ K O P P ~ K T H O ~ ~ ,  U BROJ lHe  npa- 
BUJlbHblM CfleAOBaJIO 6h1 C 4 U T a T b  T O n b K O  n O A X O 1 ,  O C H O B ~ H H ~ ~ ~  H a  
~ p e 6 o s a ~ u u  O n p e n e n e H a r t  a A 3  KBKUX-TO a n p U O P H b l X  coo6paxe~uB, 
6e3 y r e T a  p e 3 y n b ~ a ~ o s  ~ a 6 n m n e ~ u k ,  c nowenyloqek npoeep~ok pe- 
3 y J l b T a T O B  ~ a 6 n m n e ~ u k  H a  UX COBMeCTUMOCTb C B ~ I A B U H Y T O ~  TUnOTe-  
30k o 3 ~ a q e ~ u u  a. 3necb n M e e T c n  n o n H a n  a H a n o r u n  c p a 3 s u a a e ~ b l ~  
X .  M ~ T ~ P O H O M  [162] Te3UCOM 0 H ~ O ~ X O A W M O C T U  a I I p H O p H O r O  3 H a H U R  
C T P Y K T Y P H O ~  @YHKUNU A C U3BeCTHhIM U 3  p a 6 0 ~  A. 6. Buc~enuyca 
[48, 491 n p A H U R n 0 M  HenOnyCTHMOCTH ~blbopa  @ ~ H K U U U  P a C n p e A e f l e -  
HHR B ~ P O I ~ T H O C T ~ ~  I l y T e M  n P O C T O r O  non6opa O n U C a U U n ,  XOpOIuO an- 
n p o K c U M u p y m q e r 0  p e 3 y n b T a T h l  ~a6nloneunB. 

3anasu ab16opa @YHKUUU pacnpenenennn no s ~ n u p u s e c ~ u ~  nau- 
HblM,  ~ K C ~ ~ P U M ~ H T ~ ~ ~ H O ~ ~  OUeHKU C T P Y K T Y P H O ~  @YHKUUU UJIU 3 H a q e -  
H U B  a @ ~ K T U ~ ~ C K H  CBOnRTCR K @ O P M A P O B ~ H B H )  C Y X A e U U R  0 HeKOTO- 
P O M  ~ ~ C K O H ~ ~ H O  60flbl110~ M H O X e C T B e  O ~ ' ~ ~ K T O B  A I R  T O W K  I l p O C T p a A -  
C T B a  H a  OCHOBe H 3 y q e H U I I  KOHeqHOTO, 0 6 ~ 9 ~ 0  O' l eHb  ue6onbu10ro 4UC-  
Jla T a K U X  O ~ % ~ K T O B  U n U  TOYeK,  T. e. UMelOT U H T ~ ~ ~ O J I R U H O H H ~ ~ ~  UflU 
naxe  a ~ c ~ p a n o n n q u o u ~ ~ i r  xapawep. n o c ~ o n b ~ y  3 a n a ~ a  U u T e p n o n n -  
uuu B c e r n a  u M e e T  6ecsucneuuoe M H o x e c T B o  B O ~ M O X H ~ I X  p e m e ~ u i r  1311. 
X .  M ~ T ~ ~ o H  U A. 6. Buc~enayc @ O P M ~ ~ ~ H O  n p a B b l .  O ~ H ~ K O  donee 
my6o~ui r  n u a n e ~ ~ u s e c ~ u k  asanus  u onbn ~ O K ~ ~ ~ I B ~ I O T ,  s ~ o  npamu- 
qecm neno O ~ C T O H T  H e c K o n b K o  H H a q e .  

C p e n U  6ecsucneu~oro  M H O X e C T B a  BO3MOXHblX U H T ~ ~ I I O J I A U U ~ ,  BhI- 

I IOnHr teMbIX no OAHUM U T e M  Xe AaHUbIM,  TOflbKO W C T b  N H T ~ ~ ~ O J I R U U ~  
Y n O B f l e T B O p r t f T  ~ p e 6 0 B a H U l o  IlpOCTOTbl, U 9aUe B C W O  ~ O ~ ~ I U W H C T B O  
npocmx uu~epnonxqufi  M o x e T  6 b l T b  B b I n e n e H o  B K n a c c  p e m e ~ u t .  
n p a K T a s e c K u  3 K s u s a n e u T u b l x  npyr npyry. IIO~TOMY B p a M K a x  nuanex- 
T U ~ ~ C K O ~  J lOrUKU, npu3maloureA O r P a H U q e H H O C T b  C @ ~ P U  A ~ ~ C T B U R \  
3 a K O H a  UCKJlIOYeHHII T P e T b e T O ,  n O n b l T K a  ~ b l 6 0 p a  @YHKUUU P a C n p e n e -  
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~ O T K U  p e 3 y n b ~ a ~ o e  ua6nmne~uu  H e  K a m e T c n  a6conm~uo u e n o n y c T u -  
M O ~ .  O ~ H ~ K O ,  I l p e A n p U H U M a R  T a K y l o  nOI lb lTKy ,  U Y X H O  6 b I T b  TOTOBUM 

K TOMY, YTO O H a  numb O r p a H U q U T  06nac~b  B 0 3 M O X H b l X  p e m e ~ u k  (B 
6onblueii UflU M e l f b l u e f i  C T ~ ~ ~ H U ) ,  U 0 ~ 0 H q a ~ e J I b ~ b l f i  ~ b I 6 0 p  E p U n e T C I l  
nenasb, p y K O B O n C T B y n C b  p a H e e  H a K O n f l e H H b I M  Onb lTOM,  UeJlXMU UCCJIe- 
nosaeun, c o o 6 p a ~ e u u s ~ u  yno6craa unu A p y T U M U  ~ p a k ~ e  U e c T p o r w -  

MU K p U T e p U R M U .  
B u a m e M  n p u M e p e  0 6 f l a c T b  B 0 3 M O X H b l X  3 ~ a q e ~ u k  a o~a3anacb 

n o ~ o n b ~ o  y s ~ o k  (2<a<4),  a npu  TOM n B a  M e T o n a  83 T p e x  nann 
MUHUMaJlbHYKl n O r P e l U H O C T b  U M a K C U M a n b H Y K I  KOPpef lRUUlO n p U  a= 
=3. B TO x e  B p e M n  B npenenax o 6 n a c ~ u  2<a<4 cpensemanpa- 

T U q e C K a R  IIOrPeLLIHOCTb BOCCTaHOBJIeHUIl MeHReTCR M a n o  (OT 10,80 ,?LO 

11,56), K O ~ @ @ U U H ~ H T  KOPPef lRUHA,  0 n p e n e f l e H ~ b l k  MeTOnOM pa3pe  
xenun c e T u ,  ~ o n e 6 n e ~ c r t  B npenenax OT 0,337 no 0,367, a onpeneneu- 
HHR MeTOnOM ~ J I U X H U X  T O q e K  - OT 0,507 no 0,737, T a K  q T 0  3 T U  I IOKa-  
3 a T e f l H  n O K a 3 b l B a m T  n p U M e p H y I 0  3 K B U B a f l e k T H O C T b  BCeX B O ~ M O * H ~ ~ X  
pemeauk. K ~ K  sunno u3 puc. 89, p e s y d b ~ a ~ ~  ~ o e c ~ a r i o s n e ~ u n  ndnx, 
nonyseuuble npn a=2, 3, 4, T a K x e  M a n o  o T n u 4 a l o T c n  onun OT npyro- 
ro  TO n o n T s e p x n a e T ,  YTO H e c M o T p a  ua npunuunuanbune ~ o s p a x e -  
H u n ,  KOTOpbIe  M O r Y T  6 b I T b  BbIABUHYTbI n P O T U B  IlOlIblTKN O n p e A e f l e H U R  
a no T e M  Xe A a H U b l M ,  IIO KOTOPbIM 6 y n e ~  BOCCTaHaBJ lUBaTbCR none, 

1 T a K a s  nonuma n o n x H a  6b1Tb npmuana  n o n e 3 ~ 0 ~ .  
T ~ M  H e  M e n e e  B 6 y n y q e ~ ,  K o u e q H o ,  c n e n y e T  C T p e M U T b C R  K TOMY, 

9 ~ 0 6 ~  O I I P e f l e l l R T b  a H a  OCHOBe q U C T 0  t e O n 0 r U Y e C K U X  coo6paxe~uk, 

PHC. 89. C T P Y K T Y P H ~ I ~  KBPTY, paCC9UTaHHble n0 OAHHM H TCM X e  ( P ~ K T H ~ ~ C K H M  
nannblm c nonolubw O A T H  npn p a a n n q ~ ~ x  snaqennnx noeaaatenn 
~ennHek~ocTU: 
0 - 0=2: 6 - 0-3: s - a=( .  3 k a s a  peluanaeb nporpaMHoA C X O ~ I I  no @axrasecrouy .are- 
pwany. npHseneHHony H a  pac. 88 
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- ~ ~ - p ~  . . .  

T p e x ,  B TO B p e M n  K ~ K  B 3anannoii Cn6npn, K a x  npaeuno, a= 3. y ~ a -  
sawnble pasnusqn osenb n p o c T o  u n T e p n p e r u p y l o T c n :  c T p y a T y p a  6onb- 
m U H C T B a  p a h o ~ o s  ~ ~ ~ M C K O ~ O  ~ P U K ~ M ~ R  6nnxe K C X e M e  MOHOKnUHa-  
nu, ~ C ~ O X H ~ H H O ~ ~  O T n e J l b H M M B  n o n H s T n n M u  U nporu6a~n ,  Y e M  CTPYK- 
T y p a  ~ e @ ~ e r a s o ~ o c ~ ~ x  p a k o ~ o e  3anannofi Cn6npu. me H a n n s n e  
t6a3ucnofi M o H o K n n H a n u w  n p o n s n n e T c n  ropasno cna6ee. 

9 3 llPHMEPb1 IlPRMEHEHRP IIPOrPAMM 
BOCCTAHOBJlEHW~I1OJIEAR~O~CYETA3A~ACOB 

Onun n3 npuvepos n p n M e H e H u n  n p o r p a M m  CXOXA n p n s e n e H  H a  
pnc. 89. Bunno, Y T o  no CBOeMy o 6 n e ~ y  C T p y K T Y P H b l e  K a P T b I ,  n O C T p 0 -  

e H H 6 1 e  I I p o r p a ~ M o k ,  M a n o  OTnUYaIOTCfl  OT K a P T b l ,  KOTOPylO no T e M  Xe 
@ ~ K T ~ ¶ ~ C K U M  a a H H M M  (CM. PUC.  88) n O C T p O n n  6 6 1  r e O J l 0 r .  B K ~ K O # -  
TO M e p e  110 pnc. 89 M O J K H ~  C Y A W T ~  o TOM, K B K  B n n n e T  H a  O ~ J I U K  K a p -  
TU U ~ M ~ H ~ H H ~  n o ~ a 3 a ~ e n ~  n e n n ~ e i i n o c ~ n  a. IIpu ysenusennu a nso- 
JIUHUN CTaHOBRTCIl donee BOJIHUCThlMW U I IORBnneTCf l  T e H n e H U H R  K 
HeKOTOPOMY P a C U I U P e H A l o  3OH 3KCTPeMYMOB. Ha PUC.  89 3 T a  T e H W H -  

UUR s b l p a 3 n n a c b  B TOM, YTO npn a = 4  no c p a e H e H u m  c a = 2  n p o T a -  
H teHHOCTb 3 0 H  C O T M e T X a M U  donee -2040 M B Mepn , I lHOHanbHOM H a -  
n p a B n e n u r i  y B e n H I I n n a c b ,  a c mro-BOCTOK~ nce ~ a ~ a p ~ u p o e a n ~ r o e  non- 
H R T H e  O K O H T y p U n O C b  ~ 3 0 J l F i H ~ e k  -2100 M, a H e  U ~ O J I U H U ~ ~  -2080 M, 
K a K  npe a=2 .  

Ha puc 90 npueejlena C T p y K T y p n a n  K a p T a  no K p o e n e  6 0 6 ~ ~ ~ 0 ~ -  
CKOTO H ~ @ T I I H O ~ O  n n a c T a  onnoro u3 u e c ~ o p o x n e ~ n i  n e p ~ c ~ o r o  npu-  
R a m s .  K a p ~ a  n o c T p o e n a  n p o r p a ~ ~ o f i  CXOXn no n a n n m  159 pas- 
B e n O q H b l X  W 3 K C n n Y a T a U H O H H b l X  CKBBXUH.  B COOTBeTCTBHU C P e 3 y X b -  
T a T a M U  0 6 p a 6 o ~ ~ u  3TUX a a H H b I X  no I l p O r p a M M e  OnHn-3 n p H H R T 0  

3 H a s e H N e  a=3. K p 0 ~ e  TOrO,  IIOCK0.1bKY I l JOTHOCTh C K B B X U H  B CBO- 
A e  CTPYKTYPU,  p a 3 6 y p e ~ ~ o M  no ~ K C I ~ ~ ~ ~ T ~ U N O H H O ~ ~  CeTH,  M H O r O  861- 
me, ¶ e M  H a  KpblJIbRX, 12 K P b l n b e B M X  C K B B X H H  YYTeHbl  n P U  IIOCTpOe- 
HHU C B e C a M N  B 4 pa3a 6 b n b m n ~ u ,  '4eM 147 C K H a X U H  C B O ~ O B O ~ ~  3 0 H U .  

Benny OTCyTCTBUn B I l p O r p a M M e  CXOXA B O ~ M O X H O C T ~ ~ ~  A n R  IIPIIMO- 
ro s a n a ~ n n  u H @ o p ~ a q n o u ~ ~ x  B e c o B b l x  K O ~ @ @ U U U ~ H T O B  3anasa pe- 
m e H a  c n e n y m w u M  06pa30~:  B nJIM.4, nennmlueiic~ M a T p u s n b l M  onn- 
C a H H e M  K a p T U p y e M O r O  n O n n ,  n a H U b l e  no K p b l n b e B b l M  C K B a K U H a M  6 ~ -  
nu n o B T o p e H b l  no 4 pasa. ~ O B T O M Y  sanaqa n o c T p o e n u n  K a p T 6 1  pema- 
nacb K a K  6bl no 147+4.12=195 c K e a x u n a M .   TO nana T a K a n  ~ o p -  
P e K T H p O B K a  I IH@OPM~UNOHHUX BeCOB, BWnHO R 3  COIlOCTaBJIeHHII 
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PHC. 90 n 91, n p e n c T a B n R l o u r n x  co- 
60x0 C T p Y K T Y P H y l o  K a P T Y ,  UOCTPO- 

T e M  Xe @ ~ K T M Y ~ C K U M  n a U H H M ,  HO 
c y s e T o M  B c e x  c n e a x u H  c paeubl- - 
MU N H @ O P M ~ U W O H H M M N  BeCaMW. Ha 
K a p T e  pUC. 91 B C B R 3 8  C PBSKUM p a 3 p e X t H U e M  CeTN T O q e K  ~ a 6 n m a e -  
HUX npu nepexone OT ceona n o n n n T u n  K K p u n b n M  npowsomno n e K o r o -  
poe a s b l n n u u s a n n e ,  csona B CTOPOHY K p u n b e B ,  O C O ~ ~ H H O  X O ~ O I L I O  38- 
M e T H O e  H a  H ~ o ~ N H H u - ~ ~ ~ ~  M B 3 0 H e  M e X n y  T p e M R  C a M b l M R  3 a n a A H b l M H  

1 C K B a X N H a M N ,  p a C n O n O H t e H H b l M U  H a  0n~0fi C Y ~ M ~ ~ U A A O H ~ ~ ~ ~ H O ~  JIMHHU, 
u C ~ M O ~  6nes~oR K ceeepo-3ananno~y yrny x a p m  C ~ B ~ X U H M ,  nexa- 

I qefi H a  u s o n n ~ n n  -1700 M. H H K ~ K O ~ O  r e o n o r n s e c K o r o  onpasnauun 

~ M , - T ~ M ,  ~ T U  C a M a  no cede n p o r p a M M a  C X O ~ K ~  p a c c s n T a H a  n n h b  H a  

p a 6 o ~ y  C p a 3 B e n O q H b l M U  CeTRMH OTHOCHTenbHO ~ O C T O ~ H H O ~ ~  A I M  XOTR 

oco6oro T p y n a  c o s n a ~ b  a H a n o r  y x a 3 a ~ ~ o t  n p o r p a M M 6 1 ,  cnoco6~ufi 6e3 
1 BMeILIaTeiTbCTBa W n O B e K a  n P W n U C b l B a T b  A a H H b l M  no p a c c M a T p l l B a e h l b l ~  

C K B a X U H a M  p a 3 J l N ' 4 H U e  U H @ O P M ~ U F ~ O B H ~ I ~  B e C a  C Y q e T O M  H e p a B H O M e p -  

1 HOCTU p a s ~ e n o u n o ~  c e T n .  O ~ H ~ K O ,  o c T a s n n n  n p a B o  onpenenenus U H -  
@ O ~ M ~ U U O H H H X  B e c o B  38 r e o a o r o M ,  MM n o n y s a e M  donee ~ H ~ K Y M  CUC- 
T e M y ,  B P a M K a X  K O T O P O ~  H H @ O P M ~ ~ H O H X ~ ~ ~ ~  BeC M O X e T  6 b l T b  W3MeHeH 1 C y ' l e T 0 M  H e  T O n b K O  H e p a B H O M e p U C C T H  pa3~~n0""ofi CeTM, UO H cyme- 
c T s y m m u x  H H T ~ H T U B H ~ ~ X  npenc~asne~uR o T n n n s n o c T n  TCX nnu U H U X  
3 n e M e H T O B  C T P Y K T Y P U  BAR B C W O  K a P T U P Y e M O r O  YYaCTKa .  

H a n p u ~ e p ,  n p U  nOCTpOeHNU C T P Y K T Y P H O ~ ~  K a P T b l  no Y q a C T K y  H e -  
K O T O ~ O ~ ~  ~ ~ ~ X U C K J I ~ ~ K H ,  0 K O T O P O ~ ~  I i3BeCTH0,  YTO O P a  R B n R e T C R  3ne- 
M e H T o M  sanoo6pa3noro nonnnrun, name npu B n o n n e  p a e n o M c p r ~ o i i  
pa3senornoR CeTU M O M e T  O K a 3 a T b C f l  I lOJle3HblM I l P H B a T b  I IOBbl l l l eHHble  
B e C a  BCeM CKBBXHHBM,  P a C I l O n O X e H H b I M  B 3 0 H a X ,  me I l p O C T M p a H N e  
nopon B H a H 6 0 J I b U I e k  C T e n e H u  C o B n a n a e T  c n p o c T n p a n u e M  s a n a  Tor- 
na MbI IlOJIY'lUM K a P T Y ,  6onee YeTKO @ A K C U P Y K ) I U Y ~ ~  @KT I l p U H a n -  
aexnocrn nan~oi i  6 p a x a c ~ n a a ~ u  K u e u o s K e  n o f l ~ R T U f i ,  o6paaylomnx 
B a n .  B T e X  Xe YCnOBHRX, eCAA U3BeCTH0,  ' IT0  ~ ~ ~ X H C K J ~ ~ ~ K U ,  COCTBB- 
n emqne  B a n ,  o T n e n e H M  npyr OT npyra P J I ~ ~ O K U M E  nonepesnmm npo- 
r u b a ~ u ,  a M n n n T y n U  K O T O P ~ I X  c o n 3 ~ e p u ~ b l  c aunnn~ynoii sana B ue- 
J O M ,  I I p H n a H U e  I lOBbl lueHHblX W H @ O P M ~ U U O H H U X  BeCOB n a H H b l M  n0 



. ,.. 
nonepermax nporu6os. 

Ha PUC. 92 I I p U B e l l e H a  K a p T a  ~ @ @ ~ K T U B H O ~ (  H ~ @ T ~ H ~ C ~ ~ W ~ H H O ~  
T O f l U U H b l  ~ O ~ ~ N K O B C K O ~ O  n P O n Y K T H B H O r 0  n n a c T a  n n I I   TO^ Xe nnoula- 
mu, K ~ompoi i  OTHOCRTCR K a p m  H a  pwc. 90 n 91. K a p ~ a  n o c T p o e H a  

n p 0 r p a M ~ 0 h  FIJIACT c y s e T o M  naunblx no n o n I I M  ~ ~ ~ C O J I ~ O T H ~ X  OT- 

M e T K a  K p O B n H  n p O n Y K T U B H O r 0  n n a c T a , ,  <a6conm~aax O T M e T K a  nOAOo- 

IUBH nnacra,, as@@errrn~nan ( ~ e @ ~ e e o n o ~ a c t a q e ~ ~ a r r )  T o n q w H a ,  u 
~ ~ @ @ ~ K T U B H ~ R  ~ e @ ~ e ~ a c b ~ u c e u ~ a u  T o n u u t I a > .  Ass nepablx nonx BOC- 
C T a H a B J I U B a f l H C b  C UCIlOJlb30BaHHeM a=3 U C I l p H n a H U e M  12 K p b m b e -  
BblM C K B a X H H a M  nOBblUleHHblX ( y r e ~ ~ e p e ~ ~ b l ~ )  BeCOB. Ass IIOCJIen- 

HHX n O n R  BOCCTaHaBJ lUBaf lUCb  C Y W T O M  3 U a ' I e H U i i  ~ = 2 ,  C n p U H R T U e M  

n n I I  BCeX C K B a W U H  OjIUHaKOBblX BeCOBblX K O ~ @ @ U U U ~ H T O B .  Pe3yJlb~a- 
T H  BOCCTaHOBneHHR l l O J f l  ~ @ @ ~ K T W B H O ~ ~  H ~ @ T ~ H ~ C ~ ~ I U ~ H H O C T U  TOJIUIU- 

HIS ,  K a K  310 IIPRHRTO B n p O r p a M M e  FIJIACT, C O r n a C O B b I B a ~ A C b  n y T e M  

n o n r o H K u  c p e 3 y n b ~ a ~ a ~ u  e o c c T a s o s n e u u x  npyrwx noneii. IIpu no- 
C T p O e H U U  K a P T b l  PHC. 92 nOBePXHOCTb B O ! ~ O H ~ @ T R H O ~ O  K O H T a K T a  n p U -  

H R T a  ~ O P U ~ O H T ~ J ~ ~ H O ~ ~ ,  H a  O T M e T K e  -1600 M, 6naronapn q e M y  U 3 0 n U -  

HNR 0 H a  PRC.  92 IlOJlHOCTblO n 0 B T O p U n a  KOHTYP W30flHHUA --I600 M 

H a  pnc. 90. Y s ~ e u o  T a K x e ,   TO 3 a n e x b  ~ U C T O  H ~ @ T ~ H ~ I I  u ra3080fi 
m a n K n  ue n M e e T :  B YFIJI 3 a n a ~ o  r=500 ( B  TO s p e M x  K a K  B npenenax 
x a p ~ n p y e ~ o i i  nnoluanu a 6 c o n l o r ~ ~ e  o T M e T K n  K p o B n u  n n a c T a  saee- 
n O M 0  H e  B b l W e  OTMeTKU -1500 M )  U 3r=0. 

O ~ H O B ~ ~ M ~ H H O  C nOCTpOeHUeM K a P T b l  ( C M .  PUC. 92) BblnOf lHeH 

n o n c ' I e T  ~ @ @ ~ K T U B H O ~ O  u e @ ~ e u a c b l ~ l e ~ ~ o r o  0 6 5 e ~ a  ~ O ~ ~ U K O B C K O ~ ~  
3anexn. P e 3 y n b r a ~ b 1  n o n c s e T a  e b i n a m r c K  B sune ~ a 6 n u ~ r  H a  AUFIY. 

Conoc~asneuue p e 3 y n b ~ a ~ o ~  M a l u u u H o r o  11 pyrnoro n o n c q e T o B  

Pnc. 91. C ~ p y ~ r y p n a x  KapTa, nocTpoen- Pwc. 92. Kapra s @ @ e ~ ~ n a n o i i  ne@re- 
Han np0rpaMM0fi CXO)KA KO TeM Xe ~acbllUeFIH0k TOnmUUoii 6 0 6 p n ~ o s c ~ o -  
nannMM, rTo n Kapra Ha pwc. 90. 6e3 npn- ro nponymnaaoro nnacra, nocrpoen- 
aannn nosbllllennblx A H @ O ~ M ~ L I U O H ~ ~ ~ X  Be- Han n p o r p a ~ ~ o l i  nnACT 
COB CKBaXnHaM Ha KpblnbXX CTpYKTYpbl 

s @ @ e ~ ~ u e u o r o  ~ e @ ~ e ~ a c b l u e ~ ~ o r o  o 6 % e ~ . a  no ~ O ~ ~ U K O B C K O ~  3anexu 
O n H O r O  U 3  M ~ C T O P O ~ ~ ~ H U ~  ~ ~ P M C K O ~ O  ~ P U K ~ M ~ K  n O K a 3 b l B a e T  C n e -  
nymuee: 

P e 3 y J I b ~ a T b l  MaIUUHHOrO N P Y 4 H O r O  I lOnC'IeTOB O W H b  ~ J H ~ K H  nPYr 
K npyry. Pacxoxne~ue nnmb H e H a M H o r o  n p e B b l m a e T  n o n y c T u M y l o  no- 
r p e u r H o c T b  (3%) u H T e r p u p o s a u u n  nonn ~ $ @ ~ K T U B H O ~  ~ e $ ~ e ~ a c u -  
I I ~ ~ H H o ~ ~  T O n W U H b l  C n O M O U b l O  I I n a H N M e T p a  U CBI I3aHO C TeM,  'ITO, H e -  
C M O T p n  H a  I I p U n a H U e  nOBbl IUeHHblX N H ~ O P M ~ U W O H H ~ ~ X  BeCOB K P M J l b e -  . . 
BblM CKBBXNHBM,  H e K O T O p a I I  T e H n e H U N I l  K a B H ~ I I Y U B a H U l O B  C B O n a  B 

CTOPOHV K D b l f l b e B  B C e  Xe C O X D a H H n a C b .   TO H e 3 H a 9 N T e n b H O C T b  D a C -  . - .  
xoxnenuk M e x n y  p e 3 y n b ~ a ~ a h ; ~  H e  n B n n e T c r c  cnysaiiuoii, c~une<enb- 
CTBYeT c o n o c T a s n e h u e  pwc. 92 u 93, n p e n c T a s n a m l u u x  co6om K a p T y  

~ @ @ ~ K T H B H o ~  H ~ @ T ~ H ~ C ~ ~ U ~ H H O ~  T o n l q u H t a  101-0 x e  n n a c T a  H a  TOM 
x e  M e c T o p o x n e H n u ,  n o n y s e H H y m  npn p y q n o ~  noncse~e. Kaprbl 
n p a K T w s e c K u  ny6nupym~ npyr npyra, YTO H cneno~dno oxwdarb, ysu-  
T b l B a n  6 n U 3 0 ~ T b  I l p U H U U n O B  r e O M e T P U 3 a U N N .  U C ~ O ~ ~ ~ O B ~ H H ~ ~ X  B np0- 
r p a m a x  CXOXA, KOKYB, IIJIACT, K T e M ,  KOTOPHMH P Y K O B O ~ C T -  
s y m ~ c n  npu B b l n o n H e H n u  r e o ~ e ~ p n 3 a u u n  ~ p y q ~ y m ,  B npouecce no- 
CTPOeHUR K a P T  U ~ O ~ W H W R .  

I Ipusenen~blk npuraep B o T H o u e H n H  B e n w t u H b l  pacxoxneank 
M e X A y  M ~ ~ U U H H O ~ ~  U p y ' I H 0 f i  O U e H K a M H  I lPOnYKTABHOrO 0 6 5 e ~ a  ( U  3a- 
n a c o ~ )  sanexu E s n r r e T c x  T U ~ U ' I H ~ I M .  6onee 3 ~ a s u ~ e n b u ~ e  pacxoxne- 
HUR 3TUX OUeHOK 0 6 b 1 9 ~ 0  H ~ ~ ~ ~ D I L ~ U J T C I I  H a  3 a J l e X a X ,  CBI I3aHHblX C 

nPOnYKTUBHbIMH I l f l aCTaMH A TOJIIUaMU, B KOTOPblX U U P O K O  p a 3 B U T b l  
T a K  ~ a 3 6 1 ~ a e ~ u e  ~ O H ~ I  3 a ~ e u e -  
HUII, 1. e. Y'IBCTKU, me n p O n y K T U B -  
HHA n n a c T  uaueno cnoxen H e n p o -  

HWUaeMbIMN ( ~ J I O T H ~ ~ M H )  I IOpOAaMU.  

X a p a ~ T e p ~ b l ~  I I p H M e p O M  M O X e T  

c n y x u ~ b  onnn ~3 ~ ~ O ~ Y K T U B H ~ ~ X  
n J a C T O B  TyJlbCKOCO r O P H 3 O H T a  H a  

TOM Xe M e C T O P O X n e H U H .  K KOTO- 

Pnc 93. Kapra ~ @ @ ~ K T H B H O ~  ~ e @ ~ e ~ a c ~ -  
uennoii TonuHHbl 6 0 6 p ~ u O ~ ~ K 0 r o  npo- 
n y w ~ n e ~ o r o  nnac~a ,  noc.rpoessan apysnym e 

no TeM Xe @ ~ K T H V ~ C K H M  BaHHMM, s T 0  n 
napra Ha PHC 92 
I - erasusebl. 2 - usanax~rht  
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pOMy OTHOCRTCR KaPTbl PHC. 90-93. KapTbl ~ @ @ ~ K T U B H O @  H ~ @ T ~ H ~ C H -  
I U ~ H H O R  TonunHbl 3 ~ o r o  nnacTa, onna us KOTOPHX nocTpoeHa npo- 
r p a ~ ~ o B  KOKYFT, a npyran no TeM x e  naHHblM reonoroM, npwsene- 
Hbl  COOTBeTCTBeHHO H i l  PHC. 94 H 95. OHU CYLUeCTBeHHO OTJlN'iaIOTCII 
onHa OT npyrok: Ha Kapw pyworo  nocTpoeHnn ~ O H H  3 a ~ e u e ~ u n  no- 
nyrwnncb 6onee 0 6 m n p ~ b l ~ n ,  seM Ha M ~ U ~ U H H O ~ ~  KapTe. Aeno s TOM. 
9TO npU IlOCTpOeHHH pyYH0k KaPTbl B p a f i o ~ a x  3 0 H  3aMeUlehHR HC- 

nonbsoeanacb cneun@usec~an npouenypa, u s ~ e c ~ ~ a a  non H ~ ~ B ~ H H ~ M  
u e n n ~ e H ~ o i r  uHTepnonnuuu [8]. n o c ~ o n b ~ y  06uenpu31ia~0, s ~ o  B 
06bls~blx ycnosnnx (XOCTPOBHH~D ~ O H ~ I  3 a ~ e u e ~ n a )  3 ~ a  npouenypa 
BeneT K CucTeMaTuqecKoMy ~ ~ H U X ~ H U H )  s a n a c o ~ ,  TO B naHHoM cnysae 
Cfle,QOBaflO OXHnaTb CyIUeCTBeHHOrO npeBblUleHUn MaIIIll~tl~k OUeHKH 
n p o n y ~ ~ w ~ ~ o r o  0 6 5 e ~ a  no cpasnenum c pysaofi, YTO n ~a6nronaer-  
CR B ~ ~ ~ ~ C T B U T ~ ~ ~ H O C T M .  

C O ~ O C T ~ B ~ ~ H N ~  pe3yJIbTaTdB MaluUHHOrO H PysHOrO IIOnCseTOB 
~ @ @ ~ K T U B H O ~ - o  ~ e @ ~ e ~ a c b l u e ~ ~ o r o  0 6 5 e ~ a  no ~ y n b c ~ o f i  sanexn on- 
~ o r o  n3 ~ e c ~ o p o x n e ~ n B  n e p ~ c ~ o r o  n p n ~ a ~ b n  n o ~ a s b ~ s a e ~  cnenym- 
uee :  

P~CXOX&WH~ 
napaue7p pyq- r n n c v e m Y ~ % % Z e R m  

K PY.IHOMY nO&EqeTy 

3#e~~nsWra  ~e@e~acbrm& Oam 28,95 
h0UWh E@TWOCHOCTH . . . . . . 15,28 
Cpent l~~ s@$exms~an ~&sa-ennan 

nOnqHAa . . . . . . . . . . . . . 11,86 

T a ~ o e  x e  6onbmoe pacxoxneeue Mexny ~ a u r n ~ ~ o i  u pysuoii 
OlleHKaMH ~pOnyKTUBHOr0 o 6 n e ~ a  3anexu,  HO y x e  B CTOPOHY 3aHH- 

PHC. 94. K a p ~ a  S @ @ ~ K T H B H O ~ ~  ~ e @ ~ e ~ a -  PHC. 95. K a p ~ a  ~ @ @ ~ K T U B H O R  Hei$~e~acb~-  
C U U ~ K H O ~  TOJlIUHHbl TYnbCKOTO np0- UeHHOA TOnIUHHU TYnbCKOFO IlpOnYKTHB- 
nyKTHsnoro nnacTa, nocTpoesnan npo- Horo nnacra, nocTpoeHHau BPYYHYW no 
rpaMM0t KOKYm TeM Xe @ ~ K T H Y ~ C K H M  iTaHHhlM, YTO H 

aapra Ha pnc. 94 
I - EKB.XHBII;  1 - H J O n B X H T b l ;  3 - 3 0 H b l  3aMe- 
u e s m  I(MIICYTOPOB ~ ~ O T H U M R  ~ O ~ O ~ ~ M H  
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I 
X ~ I I H ~  ~ a w n ~ i i o t i  O U ~ H K H  no cpaenenuro c pyseoii, ~ a 6 n r w a n o c b  
Ha npyrofi s anexu  n e p ~ c ~ o r o  I I p n ~ a ~ b n ,  KaK n npenunyqan,  csn- 
~ B H H O R  C OilHUM H 3  nPOnYKTUBHblX nnaCTOB T Y ~ ~ ~ C K O T O ' ~ O P H ~ O H T ~  H 
xapa~~epu3ymweiic11 IUUPOKHM P ~ ~ B U T U ~ M   OH 3 a ~ e q e ~ n 1 1  KOnfleK- 
~ o p o e  nnoTHblMu noponam. KapTbl ~ @ @ ~ K T U B H O R  n e @ ~ e ~ a c ~ q e ~ -  
nofi T O J U W H ~ ~  3~01-o nnacTa, onria us KOTOPUX nocTpoeHa nporpaw- 
~ o f i  AHMC, a npyran no TOMY x e  ( P ~ K T U ~ ~ C K O M ~  MaTepnany reono- 
rOM, IlpUBeneHbl Ha PUC. 96 H 97 (COOTB~TCTB~HHO).  npw nocTpoe- 
HUH KapTbl Ha puc. 96 n p o r p a m a  AHMC 6 ~ n a  npnMeHeHa B csnsn c 
s a n o o 6 p a 3 ~ b l ~  xapaKTepoM nonHnTun u peslto s a r p a x e ~ ~ o f i  H ~ H ~ O -  
MeTP11YHOCTbH) ~ P O ~ Y K T U B H O ~ ~  CTPYKTyPbl. AJIR IIOKa3aTeflR HeJIHHefi- 
HOCTU noneR Bcex nepeMeHnux npuHnTo s ~ a s e ~ u e  a=2, Hanpasne- 
HHe B ~ ~ T ~ H ~ T O C T U  c ~ p y ~ ~ y p b l  y ~ a 3 a ~ 0  KaK napannejlbnoe ~ O P H ~ O H -  
TanbH0# PaMKe KaPTbl, OTHOIIIeHUe nJ IUHHblX O C ~ R  3JIeMeHTOB CTpyK- 
TYPH K KOPOTKUM nna Bcex none% B ~ H T O  pasHblM YeTupeM, npuMe- 
Hena 3 e p ~ a n b ~ a r r  KoppeKTwpoaKa MaTpnqbl, onucblsaroqeii none 341- 
@ ~ K T U B H O ~ ~  H ~ @ T ~ H ~ C ~ I U ~ H H O ~  TOJUUHbl, pacYeT noneR a6conro~nblx 
OTMeTOK KPOBnU u nonomBb1 nnacTa Bunoneen c npwnaHneM yeenu- 
VeHHblX H H @ O P M ~ U U O H H ~ ~ X  BeCOB BCeM KPbInbeBblM CKBaXHHaM. 

C ~ ~ B H U B ~ B  MeXAy co6010 KaPTbl PUC. 96 H 97, HeTpynHO y6e- 
uuTbcn, YTO pemesue, nannoe n p o r p a ~ ~ o k  AHMC, Kyna 6onee npas- 
sonono6~0,  seM pemeHne, npnHaToe reonoroM, KOTOPHA He y ~ e j l  
YTO WM~K)UNBCII  @ ~ K T U Y ~ C K W ~  MaTePUafl CBHneTeJbCTByeT CKOpee 0 
Hanusun o 6 m u p ~ u x  n e ~ ~ o o 6 p a 3 ~ b l x    OH 3 a ~ e u e ~ n 1 1 ,  seM 06 UOCTPOB- 
H M ,  XapaKTepe U U ~ O M ~ T P H Y H O ~ ~  @ O P M ~  T B K H X  30H, U u306pa3un 30- 

H b l  3aMeUeHUII B BHAe OTAeflbHHX IlFlTeH. B AaHHOM CflOXHOM Cfly- 
qae YenoBeK, He nMea B O ~ M O ~ H O C T H  PaccYnTaTb nonoxenne rpauuu 
3 0 H  3aMeUeHHII. BblHyXAeH 6 b 1 ~  A ~ ~ ~ C T B O B ~ T ~  Ha OCHOBe CnUUlKOM 
npHMHTHBHOr0 MeTOna H n0nyYHn pe3ynbTaTh, nBH0 aMeHee pa3yM- 
Hue,, seM pe3ynb~a~b l ,  KoTopble Bblnana n p o r p a m a  AHMC. 

M c ~ o ~ ~ ~ o B ~ H A ~  reOflOrOM nPWMHTWBHOr0 IlOnXOna K OKOHTypUBa- 
H U ~  SOH s a ~ e q e ~ u n  nocnyxnno npnsn~o i i  s ~ a s ~ ~ e n b ~ o r o  3 a ~ u w e -  
nun nponyKTuBnoro o 6 5 e ~ a  (H s a n a c o ~ )  ~ a n e x u ,  a TaKxe nnoqanu 
~ e @ ~ e ~ o c ~ o c ~ u .  n p o r p a ~ ~ a  AHMC, 6a3npyroqancn Ha 6onee cnox-  
H O ~  CucTeMe npaenn u KonusecTseHHblx Kpnsepnnx, nana 6onee pa- 
UuoHanbHoe pemenue. 

C O ~ O C T ~ B J I ~ H U ~  pe3yflbTaTOB MaluHHHOrO H PysHOrO IIOnCseTOB 
~ @ @ ~ K T H B H O ~ O  H ~ @ T ~ H ~ C ~ ~ U ~ ~ H H O T O  0 6 5 e ~ a  no T Y J I ~ C K O ~  3afleXH, 
c s r r 3 a ~ ~ o R  c s a n o o 6 p a 3 ~ b l ~  nonHnTneM, n o ~ a 3 b l s a e ~  cnenyroqee: 

P a c c ~ o ~ p e ~ n b l e  nprtnepH, KaK naM KaxeTcn, nOCTaTOsH0 n c ~ o  
nOKa3blBaH)T, 9TO C ItOMOUlbH) HMeIOUlerOCII KOMnneKCa npOrpaMM, 
wcnonb3ye~oro . non pyrtoeoncTsoM nocTaTosHo ~ ~ a n u @ u u n p o s a ~ ~ o -  
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senyluero K KopeHHoMy ee coaepmencTBosanum, K ycTpaHeHum u3 
nee psna ~ C ~ ~ O B H O C T ~ ~  U 3HasIi~eJIbHofi W C T U  C Y ~ ~ ~ K T U B H H X  peme- 
HWR. M BCe Xe rJIaBHOe IlpeHMyuleCTBO aBTOMaTH3UpOBaHHOrO no&- 
cqeTa 3 a n a c 0 ~  COCTOUT B TOM,  TO npnMeHeuue 3 B M  u secneaao- 
reoMeTpusecKux MeTonoB B noncseTe aanacoa H ~ @ T U  u rasa O T K ~ H -  
BaeT BOSMOXHOCTH AJIR PeIUeHNn npyroh, 3KOHOMH9eCKH e q e  6onee 
e a x ~ o i i  reonorwsec~oij aanasu. Koropau paccMaTpusaeTcn B cnenylo- 

PHC. 9G. Kap~a S @ @ ~ K T H B H O R  H ~ @ T ~ H ~ C ~ ~ U ~ H H O ~  TOnWHHH TYIbcKOTO IIPOIIYKTHBHO- 
ro nnacra Ha MecropomneNxn, C B ~ ~ ~ H H O M  c aanoo6pa3~blM nonHnTHeM, nOcTPoen- 
"an nporpaMMoR AHAC 

ABTOMATMBAUBR nOAC4ETA 3AIIACOB 
kl YnPABJlEHME TEOJIOI'OPA3BEAOYHbIMM PABOTAMM 

A B T O M ~ T H ~ ~ U W R  onepauuij no co3nauum reoneTpwsecKnx ~ o n e n e i i  
sanexefi u noncseTy sanacoB H ~ @ T N  u r838 BeaeT (npu ~ a n u q u u  CO- 
OTBeTCTByloUerO U H @ O ~ M ~ U U O H H O ~ O  06ecneqeeun Ha MaUlIrIHbtX HO- 

C U T ~ ~ ~ U X )  K AX 3aMeTHOMY Y ~ M c T ~ ~ H u H )  A y~eIIIeBneUul0.  OH^ cno- 
c o 6 c ~ ~ y e ~  coeepmeHcTBosaHnm MeTonwKu noncqeTa sanacos B CMHC- 

PNC. 97. Kap~a B @ @ ~ K T H B H O ~  ~ e @ ~ e e a c u u e ~ ~ ~ f i  TOJIUHHM TynbcKoro UPOXYXTHB- ne no~btmeaun O ~ ~ ~ ~ K T H B H O C T H  reonorusec~ux s a ~ n l o s e ~ u i i ,  YTO B 
~ a r o  nnaera Ha nic~opoxne~~w, CBRJBHHOM c ~ a . l o o b p a 3 ~ b l ~  ~ O U H I I T N C M .  nOCTPOCH- KOHeYHOM CYeTe TaKXe naeT 3HastI~enbHbIij 3~0H0~u ' l ec~Fik  3 @ @ e ~ ~ .  
"an BPY~HYH) no Tern me @aKTnuecKnrn naHHblrn, 470 H KapTa Ha puc. 96. O ~ H ~ X O  M O X U O  KOHCTaTUPOBaTb, 9TO B C B I 3 U  C MaflHM YneflbHblM 
Y o l o ~ w e  o6oanaue~nx eu. PHC. 95 BeCOM 3 a ~ p a ~  Ha reO~e~pu3auum U nonc9eT sanacoa B o6ueii c ~ o u -  

MOCTH reOflOrOpa3BeAOYHHX pa601 K CylqeCTBeHHOMy CHHXeHUH) 38- 
ro reonora, sanasu r e o ~ e ~ p u 3 a u u u  u noncse~a  sanacos r a s o ~ e @ ~ f l -  TpaT ua r e o n o r u s e c ~ y ~ )  p a s e e n ~ y  B u e n o ~  c a ~ a  no ce6e ~ B T O M ~ T U -  
HHX sanexeii pemalo~cn na ypoeae, H ~ C O M H ~ H H O  npe~ocxonslueM 3aunfl noncse~a aanacos npneec~u  ~e ~ o x e r .  
YpOBeHb, ~ o ~ o p b l i j  n0c~kiraeTCIl TeOflOr0~ I I ~ M  HeCpaBHUMO 66f lbm~x C Y U ~ C T B ~ H H O ~  y ~ e ~ b l u e ~ k i e  CTOUMOCTH reo.loru9ec~oir p a a s e g ~ u  
s a ~ p a r a x  pa6osero s p e ~ e ~ u  c ~ c n o n b s o s a ~ u e ~  ~panuuaonublx rpa- MOXeT 6blTb nonyseHo T O ~ ~ K O  38 cseT c o K p a u e ~ n ~  0 6 ~ ~ 0 ~  pame- 
@ u s e c ~ u x  ~ e r o n o ~  r e o ~ e ~ p ~ 3 a u u u .  K o ~ n n e ~ c  n o n y c ~ a e ~  ~ ~ e m a ~ e f l b -  n o s ~ o r o  6ypeuun, 06n3a~e~bH08  npennocun~oit sero rrsnne~cu pa- 
CTBO reonora B pe lue~ue  sanas  ~ o n b ~ o  e a  H ~ Y ~ J ~ H O M  3 ~ a n e  qePe3 uu011anu3auun p a s ~ e m e ~ u n  passenosntax CKBBIKUH n nocnenoea- 
~b160p IIporpaMMH, meneaue U H @ O ~ M ~ ~ U O H H ~ ~ X  Beco~, 3 a n a ~ u e  na- TeJIbHOCTH p a 3 6 y p u ~ a ~ u r r  nnoluaneij. B  TOM OTHOtIIeHUU npnMeHe- 
P ~ M ~ T ~ O B  auu30~ponus a n o ~ a 3 a ~ e n e i i  ~ e n e ~ e i r ~ o c ~ u  noneii, ssene- uue M ~ T O A O B  sucne~uo i j  r e o ~ e ~ p u u  ~ e n p ,  n o 3 ~ o n ~ ~ ) u u x  ne ~ o n b ~ o  
Hue o r p a ~ ~ s u s a l o m e i i  A 3ep~anbHof KoppeKTUpOBOK. 3 a  CseT TaKol-0 BoccTanaenuBaTb nonu p a 3 n u s u ~ x  reonorusecKnx nepeMeHHux, HO u 
BMeluaTenbCTBa nOfly9aeMMe pe3yflbTaTM, KOHWHO, 6 y n y ~  MeHnTbCn, OIleHUBaTb TOqHOCTb BOCCTaHOBJIeUUII IIPUMeHUTeJIbHO K ~aXA0kT09- 
HO 3TO KOHTPOflAPYeMble U3MeHeHHII, RHe3HC KOTOPblX U3BeCTeH Ke IIOfln, OTKpblBaeT OseHb 6onbmae UepCneKTUBH. Ann TOrO, 9 ~ 0 6 ~  
H ~ O ~ X O & ~ M O C T ~  RJIU HenOIlYCTUMOCTb KOTOPbIX M O x H O  O ~ O C H O B ~ T ~ .  9UCfleHHO-reOMeTpU9eCKUe MeTOnbl MOrJIU CTaTb ~ C F % C T B ~ H H H M  Opynn- 
B TO BpeMn KaK npu pysHOM nOCTPOeHUH KaPT JIHUlb B OqeHb p e w u x  eM p a u u o ~ a n u s a u ~ ~  p a s ~ e u e ~ ~ u  CKBaxIiH u nopnnlia pa36ypa~a-  
cnyqanx ynaercrr onpenenu~b, s a  c s e ~  K ~ K H X  npennonoxe~nfi  no HUR nnoluaneij. a e o 6 x o n u ~ o  UMeTb K ~ K Y H J - T O  K O ~ H ~ ~ C T B ~ H H Y H )  Mepy 
OnHOMY u TOMY x e  @ ~ K T U Y ~ C K O M Y  M ~ T ~ P U ~ A Y  n ~ n ~ q e H u  PasHHe UeHHOCTR T09eK nflOulanU no OTHOUIeHUH) K ~bl60py ux B ~ a s e c k e  
OqeHKM 3aUaCOB. A H T O M ~ T N ~ ~ U A X  i1oncrel.a 3amcoB TaKxe YcTPaHn- M ~ C T  3 a n o ~ e u u n  oqepen~blx p a 3 ~ e n o s ~ b 1 x  C K B ~ X U H .  

BecbMa qacrhle npu p y s n o ~  noncqeTe CKpblTMe HflU SBHUe nPo- 
TuBopeqen MeMay pe3ynbTaTaMH BoccTaHosneHun p a s n u s ~ ~ x  nonek g 1. MEPA UEHHOCTU TOqEK IIJlOUlAAU 
pC3Ko cauxae t  TpyAOBHe a a ~ p a ~ ~  Ha nocTpoeHXe KaPT npo@nneG. 
nonHocTbH) ycTpaHneT H ~ O ~ X O ~ U M O C T ~  BbInOflHeHHfl T ~ K O ~  TpynoeM- KAK MECT 3AJlOXEHUR 

~ 0 2  u, KaK M b I  yKa3blBanu BYllle, H ~ T O Y H O %  OnepauuU, KaK KHTerpu- 
O'IEPEnHbIX PA3BEAOYHbIX CKBARHH 

p o e a ~ u e  noneij no KapTaM usonunui! c UOMOmbH) n n a ~ u ~ e ~ p a .  ~ O C K O J I ~ K Y  ~OuesHoB uenblo r e o n o ~ o p a 3 ~ e n o s ~ ~ x  p a 6 0 ~  uBnneTcu 
TaKwM 0 6 p a 3 0 ~ ,  npuMeueHae 3BM npu r e o ~ e ~ P u 3 a u u ~  u non- YBenuseHue yYTeHHux 3 a n a c o ~  T O ~ O  uau U H O ~ O  none3~0ro  HcKonae- 

CqeTe sanacon sanexeir H ~ @ T U  PI Tasa 3HaMeHYeT ~ 0 6 0 ~  Haqano Ka- MOrO, TO MOXeT IIOKa3aTbCR, 970 B Ka4eCTBe MepH UeHHOCTN T04eK 
YeCTBeHHO HoBOrO 3Tana B PB3RUTUU MeTOnUKU nOncqeTa 3anaC0B, 
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nnoqann K a K  M e c T  s a n o x e ~ u a  o s e p e n H u x  pas~enossux C K B a x u n  
H Y X H O  UCnOJlb30BaTb HeKOTOPYlO O q e H K Y  O X U ~ ~ ~ M O ~  B e J I H q U U H  
ynenbnoro sanaca mrepecymqero H a c  nonessoro H c K o n a e M o r o  unu 
npyroro reonorurecxoro n a p a M e T p a ,  c ~ a s a u ~ o r o  c o x n n a e M b I M u  
Y n e n b H b i M H  3 a n a C a M H  n O C T a T O Y H 0  T ~ C H O ~  n p R ~ 0 k  K O ~ ~ ~ J I R U K O H H O ~ ~  

~ ~ B U C U M O C T ~ ~ .  T a ~ o e  n p e n n o n o x e H u e  c n p a s e n n u B o  T o n b K o  AJIR 
caMux p a H H w x  c ~ a n n k  p a s ~ e n ~ n ,  K o r n a  n p u H u M a e T c a  pemenue o 
H a s a n e  passenor~oro 6 y p e ~ u ~  H a  nnoqanu, u H e n p u e M n e M o  H a  60- 
nee n o s n ~ u x  c T a n u a x .  

A ~ R c T B H T ~ J I ~ H o ,  y x e  nocne npoxonltu n e p B u x  passenos~ux 
C K B B X H H  H a  I InOuLanW IIOnBnRIOTCX Y r a C T K U ,  KOTOPbIe  He3aBHCHMO 
OT npncyunx H M  3 H a ' l e H H i i  ynenbuoro sanaca nnw K o p p e n u p o s a u -  
H O ~ O  c HUM n a p a M e T p a  B K a Y e c T s e  M e c T  s a n o x e ~ u ~  osepenriblx pa3- 
BenOYHblX C K B B X A H  H U K B K O ~ ~  UeHHOCTU H e  UMeIOT. Peqb H n e T  06 
ysacwax, 06pasymunx 6nnmaBmue o K p e c T H o c T n  yxe  npo6ypeu~ux 
(a u c c n e n o e a ~ ~ ~ x )  p a s ~ e n o s e ~ x  c K B a x u H .  O ~ c m n a  RCHO,  TO qen- 

H O C T ~  T O ~ K U  K a K  M e c T a  s a n o x e ~ u ~  osepennoa paseenossok cma- 
X H H H  3 a B U C U T  H e  T O n b K O  OT TOrO,  KaKUM O X A n a e M t J M  ( H n n  B H R B -  

~ ~ H H H M )  3 ~ a r e ~ n e ~  ynenbnoro sanaca unu K o p p e n u p o s a n n o r o  c 
HUM n a p a M e T p a  o H a  x a p a ~ ~ e p u 3 y e ~ c ~ ,  HO n OT T o r o ,  H a c K o n b K o  TO¶- 
H O ~  o q e H ~ o 2 1  ynenbnoro sanaca, c ~ a s a ~ ~ o r o  c 3~021 T O ~ K O ~ ,  M U  pac- 
n o n a r a e h n .  

P ~ ~ Y M H O  IIpUHRTb,  9 T O  UeHHOCTH T O W K  C P a B H b l M U  O X H A a e M h l -  
M n  ~ H ~ ~ ~ H H I I M H  ynenbnoro sanaca nponopqnonanbnx cpenneman- 
paTU '4eCKHM IlOTpeUIHOCTnM OUeHOK Y n e J I b H O r O  3 a n a C a .  H M e l o U H X C R  
J n R  3 T R X  T O q e K ,  a UeHHOCTU T O W K ,  H e  0TJIHYaH)IlIHXCII M e m a y  ~06010 
IIO TOsHOCTH O u e H O K  Y n e J I b H O r O  3 a n a C a ,  n p O n O p U H O H a n b H b l  C a M N M  
~ T X M  O q e n K a M .  k i~aqe  ~ O B O P R ,  ecnu zyn-suase~ue nonyseu~ofi nna 
T O ~ K U  o n e H K H  o x u n a e h f o r o  ynenbnoro sanaca, a a Y , - o u e ~ ~ a  cpen- 
~ e ~ ~ a n p a ~ a s e c ~ o k  n o r p e m a o c T u  onpenenenus z,,, TO M e p y  UeHHOCTH 

LI c n e n y e T  o n p e n e n u T b  no @ o p ~ y n e  

u = Z,,~,,. 

Onpenenan M e p y  q e H t i o c T n  no 3~021 @ o p ~ y n e ,  M U  H e  y Y U T h I B a e M  

TOTO, YTO c a M o  3 ~ a r e ~ u e  zy, onpenenen0 c n o r p e u r u o c T b m  u s ~ o  ouo, 
C T p O r O  rOBOpX,  p a B H 0  

K O T O P a R  @ ~ K T U ~ ~ C K W  O X B a T h I B a e T  T P U  P a 3 J I H r H b l e   POPM MY^^^, OTBe-  
q a l O t 4 U e  3HaqeHAJ lM f<O, t=O,  t>O. 6 y n e M  r O B O p U T b ,  ' IT0  npu f < O  
MH n o n y q a e M  M e p y  U e u u o c T u  nepeoro pona, npu t = 0 - ~ e p y  ueu- 
HOCTU B T O P O ~ O  pona, a npu t > 0 - ~ e p y  l r e u u o c T u  T p e T b e r o  pona. 

ECJIU B ~ R T O  t<O, TO  TO cosnaer onpenenensue r a p a H T u u  n p o T u s  
npHnHCblBaHH54  BMCOKNX 3 H a 9 e H H H  t T e M  T O q K a M ,  K O T O P b l e  @ ~ K T w ¶ ~ -  
CKH X a P a K T e P H 3 Y I O T C f l  HH3KUMH 3Ha '4eHURMU Zyn, B qaCTHOCTU H y n e -  
BHMH y n e n b H u M w  s a n a c a ~ w .  n p u  t>O,  ~ a o 6 o p o ~ ,  cosnam~crr rapau- 
TBU IIPOTUB 3 a H U X e H U R  UeHHOCTU T 0 9 e K .  C nos~unfi  reonora-passen- 
s u K a  y n o ~ p e 6 n e ~ u e  o T p u u a T e n b H u x  3 H a s e n n H  t - ~ e p o n p u n ~ n e ,  H a -  
n p a B n e H H O e  H a  Y M e H b U I e H K e  ¶ U C n a  3aKOHTYPHblX CKBBXWH, ueu36ex- 
HO B n e K Y U e e  38 ~ 0 6 0 ~ )  Y B e J I H W H H e  P H C K a  3 a T R X K H  OKOH¶aTeJ IbHOrO 
o K o u T y p e s a H u R  sanemek no nosn~nx  c~anul i  passen~w. npnnasaa t 
IlOJlOXHTeJIbHbIe 3 H a W H H R ,  M u ,  H B O ~ O P O T ,  H n e M  H a  y6uc~peune 
OKOHTYPNBBHUR, H e  C q H T a R C b  C uen36eX~b1~ B 3TOM C n y q a e  Y B e n H W -  
UHeM qHCJIa  3aKOHTYPHblX CKBBXUH.  3 H a q e H ~ e  t = O  O T B e q a e T  C T p a -  
T e r w u  pa3sen~u,  n p e 3 ~ a m q e f i  o n w H a K o s o  H e x e n a T e n b H u M u  u (onwna- 
KOBO ~ O I I Y C T W M ~ ~ M R )  KBK 3 a T R X K Y  O K O H T Y P H B ~ H H R ,  TBK A 6ype~ue  CKBa-  

XUH B ~ ~ K O H T Y P H H X  souax. O ~ c m n a  aceo, s ~ o  n a p a M e T p  t B TOM BU- 
ne, K a K  OH @ N ~ Y P W P Y ~ T  B @ O P M Y J I ~  (XIX.]),  M O X H O  T P a K T O B a T b  KBK 
M e p y  n p e n n o s r e u u f i  6~dc~peiimero o K o H T y p n B a H n a  nepen y M e H b m e -  

HUeM Y U C n a  3aKOHTYPHbIX CKBBXHH,  I IPUHUMaIOIl lYIO O T P H U a T e n b H b l e  
(6onee B a X H O  Y M e H b U I H T b  q U C n O  3aKOHTYPHbIX C K B ~ X U H ) ,  I I O n O X U -  
T e n b H h l e  ( B ~ X H O  YCKOPWTb O K O H T Y P N B ~ H W ~ )  U H Y n e B b I e  3 H a q e H H R .  

ZIepe3 M e p y  n p e n n o s T e e u E  t B @ o p ~ y n y  nnn o n p e n e n e n n f l  & e n -  
HOCTU BBOnUTCII Y q e T  H ~ K O T O P O ~ ~  COBOKYnHOCTH HeTeOJ lOrH9eCKUX 

(c~opee  B c e r o ,  s ~ o ~ o ~ u s e c ~ u x )  @ a ~ ~ o p o ~ ,  s ~ o  n p e e p a q a e T  M e p y  
UeHHOCTH B O q e H b  r u 6 ~ y m  OUeHKY, CTPOIIUYIOCfl C YqeTOM TOTO, 9 T O  
m e m o  n p u s ~ a e ~ c a  n n o x n M  n x o p o m n ~  H a  na~noir c T a n u u  paseen~u 

Konesno, H a  p a n H u x  c T a n n a x  p a 3 s e n ~ u  H e n o c p e n c T s e H H o e  HC- 
n O J I b 3 0 B a H H e  @ 0 p ~ y n E d  (XIX.1) 0661~80 O K a 3 b l B a e T C R  H e B 0 3 M O X H b I M .  
B C U n y  CnOXHOCTH ~ ~ K O H O M ~ ~ H O C T ~ ~ ~  n p O C T p a H C T B e H H O r 0  U 3 M e H e H H R  

~ p a c ~ o c ~ u  u H e K o T o p u x  npyrux n a p a M e T p o B ,  H Y W H ~ I X  nnx p c s e T a  
ynenbnoro sanaca, H a  pauunx c T a n u a x  p a s e e n ~ n  none ynenmoro 
sanaca M o x e r  n o n p o c T y  H e  n o n n a s a T b c n  C K O ~ ~ K O - H H ~ ~ ~ E .  H a n e x n o -  
M Y  BOCCTaHOBJleHUK) U 3 - 3 a  H e A O C T a T K a  & ~ K T U Y ~ C K H X  n a H H b I X .  naXe 

7, ' --Yn. 
H e  CJIHluKOM rpy6oe BOCCTaHOBJIeHHe none21 KOTOPblX B O S M ~ X H O  0 

me t - K O ~ @ @ U I I U ~ H T ,  3 ~ a r e ~ n e  KOTOPOrO n O n X H 0  ~ P ~ T ~ C R  T e M  KOTOPbIX H3BeCTH0,  9 T O  OHU CB113aHbl C Y n e J l b H b I M  3 a n a C O M  6onee H n H  
6 6 n b m A ~  no a6conro~~oR B e n H s u H e ,  s e M  K 6onee HUSKOMY YPOBHK) M e H e e  T ~ C H O R  n p u 6 n u x e ~ ~ o  n p n M o  nponopquo~anb~o#  sasucu- 
HaMePeBaEOTCII  CBeCTU BePOI iTHOCTb TOTO, q T O  U H T e P B a n b H a R  O U e H K a  MOCT~IO.  K T a K u M  n a p a M e T p a M  O T H O C R T C ~  ~ @ @ ~ K T U B H E J ~  ~ e @ ~ e , -  ra- 
Zm-tZUyn H e  B K n m q U T  B c e 6 1 1  T Y  TO'IKY OCH 3 H a Y e H H i (  Zyn, K O T O p a l l  30- unu ~ e @ ~ e r a 3 o ~ a c u u l e ~ ~ a r r  T o n u m a ,  pasauna ~ ~ C O J I W T H H X  OT- 

o T e e s a e T  nef ic~su~enb~oii  senwane y n e n b H o r o  sanaca. npu  t = l  
MeTOK K P O B J H  IlPOnYKTHBHOI'O I l n a C T a  H I IOBepXHOCTH B O A O H ~ @ T R H O ~ O  

y K a 3 a H H a R  BePORTHOCTb I IOJ lY4aeTCR I l O p F l n K a  n e p B b l X  neCRTKOB npo- H n A  r a 3 0 B O n R H O r O  KOHTaKTOB (BHCOTB 3 a J I e X H ) ,  H a  J l A T O J l O ~ U 4 e C K H X  
UeHTOB n p H  t = 2 - n O p m K a  HeCKOnbKUX I iPOUeHTOB, a I l P H  t=3- sanexax - s @ @ e ~ ~ n s u a n  T o n m n H a  n p o n y K T n B e o r o  n n a c T a  u npy- 
n o p r l n K a  neca'cux none21 n p o u e u T a .  rue, T. e. B c e  napawerpu, n o B b l m e H n u e  s ~ a s e ~ u n  KOTOPMX I I B J I R ~ T C R  

Ann y s e T a  H ~ T O ~ H O C T H  onpenenenua z,, M e p y  u e n u o c T w  U HYX- H ~ O ~ X O I I W M H M  VCnOBHeM B O C T H X e H U R  B ~ C O K U X  3 ~ a q e ~ n i i  v n e n b u u ~  , - 
s a n a c o ~  A norm K O T O P ~ X  n o m a m T c n  XOTR 6~ osenb rpy6o~y  BOC- 
c T a u o B n e n w m  ( x a p ~ n p o ~ a u n w )  yme H a  H a s a n b u H x  c T a n u n x  pasaen- 
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KU. 6ynel.l 1 i a 3 u ~ a ~ b  n a p a ~ e ~ p b l ,  ~ P M ~ J I A ~ ~ H H O  npOnOPUuoHanbHue Mepar IleHHOCTN, nOCKOJlbKY IIpu kn= 1, C=O, z=z,,, o=oye us 
, YnenbHOMy sanacy, u e n e ~ ~ w u  n a p a ~ e ~ p a ~ u ,  n o n p a 3 y ~ e ~ a f i  (XIX.6) nonysaeTcn ucxonuan @ o p ~ y n a  ( x I x . ~ ) .  B C B R ~ U  c 3TUM 

3TuM, q~~ ~a paHHUX c ~ a n u s x  p a 3 ~ e n ~ u  ee KOHecIHan uenb- BmUne- @ o p ~ y n a  (XIX.6) MOXeT A C ~ O J I ~ ~ O B ~ T ~ C R  B ~ a s e c ~ ~ e  06uero  onpe- 
HHe 3 0 ~  c O T J I U ~ H ~ M N  OT uynn ynenbHblMn s a n a c a ~ u  - UblHYxneH- mnenun ~ e p u  ueuuocTn T O ~ ~ K  K B K  M ~ C T  3 a n o x e u n ~  o s e p e n u ~ x  pa3- 
HO ~ ~ M ~ H E ~ T C R  n p o ~ e x ~ ~ o s ~ o f i  uenbm - IIOUCKOM 3 0 H  C OTJWqHuMH ~ e n o s ~ b l x  CKBBXUH, 'ITO u ~ P U H ~ T O  B pa3pa60~auuofi B 06.benicue~uu 
OT H Y J I ~ ,  no BO3MOXHOCTH 6onee BIJCOKNMU 3HaqeHURMn HeKOTOPOrO n e p M ~ e @ ~ b  n p o r p a ~ ~ e  p a c s e ~ a  ~ e p  U~HHOCTU.  3 ~ a  npOTpaMMa, no- 

nyslieuran ua3sanue COBET, peanw30~ana na  3 B M  ~MUHCK-32w, OC- npyroro napaiveTpa - z,, c u n 3 a ~ ~ o r o  c z,, n p u 6 n u x e ~ ~ o f i  3 a ~ u c ~ -  
M O C T ~ ~  ~ n n a  nalueuuofi n n a n m e ~ u u ~  r p a c ) o n o c ~ p o u ~ e n e ~ .  n p o r p a ~ ~ a  npeny- CM~TPHB~~T ACnOJlb30BaHUe B KaqeCTBe MaUlMHHOrO HOCNTenR UCXOn- 

z,, --- az,. HOR U H @ O ~ M ~ ~ I ~ I I  nlnMA TOTO w e  ~ u n a ,  ~ a ~ u e  HCnOJIb3yloTCn npo- 
~ P ~ M M ~ M U  C X O W ,  KOKYn, AHMC, nPTH-1,  lIJIACT, O n H n - 3  y q u ~ u ~ a n  peanbnue ycnosun p a 3 s e n ~ u  uau6onee sacT0 BcTPe- 
3 ~ a  nJ lMA n o n m a  s a n a s a ~ b  onncauue nonn ynenbnoro 3anaca, qaH)uHXCn B npaKTUKe CBonOublX s a n e ~ e f i ,  M O X H O  YTBePxnaTb, qTO 
~ @ @ ~ K T W B H O ~ ~  He@Te-, ra30- unn ~ e @ ~ e r a 3 0 ~ a c b 1 q e ~ n o f i  T O ~ U U H H ,  Ha ~ a u 6 o n e e  paHHNX cTaannx p a 3 s e n ~ u  B KasecTBe ueneBor0 naPa- 

MeTpa " 0 s ~ ~  ~ c e r n a  npuxonu~cn S I C I I O J I ~ ~ O B ~ T ~  napaMeTp ~ B ~ J C O T ~  a 6 ~ o ~ m ~ ~ b l x  OTMeTOK K P O B ~ U  nponyKTnBnoro nnacTa unu nm6ok 
sanexefiw, KOTOPHB onpenenne~cn no PB3HOCTN ~ ~ C O ~ ~ T H U X  OTMe- npyrofi nepe~euuofi,  K O T O P ~ R  c a ~ a  X B ~ R ~ T C I I  q e n e ~ b l ~  n a p a ~ e ~ p o ~  
TOK KpO~nu nponyKTuBnoro nnacTa u noBepXHocTu ~ o n o ~ e @ ~ n ~ o r o  AJIH o ~ n u s a e ~ c n  OT T O ~ O  nnu uuoro uenesoro n a p a ~ e ~ p a  ua H ~ K O T O -  

u ra3080nRHOro KOHTBKTOB. n p u   TOM 0 6 ~ 4 ~ 0  none ~ ~ C O J I ~ ~ T H E J X  pym nononuuym unu (u) S H ~ K O M .  K ~ K  w B panee o n u c a n u ~ x  npo- 
OTMeTOK KpOBJIU z B O C C T ~ H ~ U J I U B ~ ~ T C R  xax none senti- rpaMMax, ynpasnenne pemeHueM ocyulecTsnneTcn c noMoqbm cne- 
q ~ ~ u ,  a nnfl OTMeTKn B O ~ O H ~ @ T R H O ~ O  HAM Ta30BOnRHOrO KOHTaKTOB u n a ~ b ~ o f i  ~ ~ P @ O ~ ~ H T M  ( y n n ) ,  ~ ~ e l o u l e f i  IIOsTu TaKyM x e  (POPMY, 
n p u ~ ~ ~ a e ~ c n  ~ a ~ o e - T O  nocTo~uuoe 3 u a s e ~ u e  C. T ~ K ~ M  O ~ P ~ ~ O M .  KaK u B npyrnx n p o r p a ~ ~ a x ,  pemamulux sanasu nocrpoeuun KapT 
npwMeHHTenbH0 K ~ ~ Z H U M  CTanHXM pa3BeRKu cBonoBux 3anexeii n30nnu~f i ,  qTO CBII3aHO C @ O P M O ~ ~  BblnaqU Pe3YJlbTaTOB PaCqeTOB no 
yseToM @ O P M Y ~ E J  (XIX.2) nonysaeTcn nPorPaMMe COBET B Bune KapT w30nunnk UeHHoCTu TOqeK nnoulanw 

KaK MeCT 3aK~xeHHfl oqepenublx pa3eenosuux cxBaxun. AononuH- 
-a@-C). ZYU - TenbHo B YnJI n p o r p a ~ ~ b l  COBET 3anam~cs :  1) 3uaqeuue ~os@@w- 

Mr~opupyn norpeIUHocTb OUeHKM 3HaqeHun C u 0603~asan  CPen- UueHTa kn; O ~ L J ~ H O  6 e p y ~  k u = l  AnU -1, s T 0  COOTBeTCTByeT c o x p a ~ e -  
~ e ~ ~ a n p a ~ u q e c ~ y m  norpemuocTb BOCCTaHOBneHun OTMeTKU Z KPOBnW Hum cMeHe 3 u a ~ a  npn nepexone OT n e p e ~ e ~ u o f i ,  nofie ~ o ~ o p ~ f i  
6 y ~ ~ o f i  a, (POPMY~Y (XIX.I) B PaccMaTpuBaeMoM cnyqae cnenyeT Onnca~o  B nnMLI, K u e n e s o ~ y  n a p a ~ e ~ p y ;  2) suaseuue noc~ofluuofi 
3aMeHUTb @ O P M Y ~ O ~ ~  C, KoTopym H Y x H O  BbIUeCTb W 3  B3RTOTO CO CBOWM unu npoTuBono- 

JIOWHUM 3HaKOM 3 u a s e ~ u n  I I ~ ~ ~ M ~ H H o R ,  none ~ o ~ o p o f i  aanano 
IJ,--[~(z-C)+ tmlm, n n n f l ,  430661 IlOnYqHTb OUeHKy 3Haseunn qenesoro napaMeTpa; 

KoTopan npu yeenusenun eiluuuuu n 3 ~ e p e ~ u n  UeHHoCTU B aZ pa3 3) u a f i n e u n ~ e  npu o 6 p a 6 0 ~ ~ e  s~onuhnofi nJIMA no n p o r p a ~ ~ e  
O n H n - 3  suaseuun nonpauosuux K O ~ @ @ U ~ U ~ H T O B  A B, H Y x H b I X  nepefine~ B 6onee IIpOCTyD @OPMYnY: 

nepexona OT ~ e o p e ~ n s e c ~ o k  O U ~ H K U  IIOrPeIUHOCTH BOCCTaHOBne- 
~ ~ ( ? + ~ o - C ) O .  n0nfl.K uCnpaBAeH~ofi o u e u ~ e ;  4) 3uaseune ~ e p u  npennoq~e- 
Ann CoxpaHeHuX B O ~ M O X H O C T U  IICIlOJlb30BaHNR MaTPWHMX Onu- 

c a ~ ~ f i  a6coJIm~~blX OTMeTOK KpOBnN, B KOTOPtJX ~ ~ C O ~ ~ T H L J ~  

oTMeTKu 3anRCblBa~)~cn, KBK STO cnenaxo B w~@opmauun nnn npo- n a ~ o  B nJInA,  u p a c s e ~  snaseuu8 ~ e o p e ~ u s e c ~ o f i  OueHKu a CpenHe- 
rpaMMw ~ J I A C T ,  c O B ~ ~ T H M M  ~ I : ~ K O M ,  (PoP~yne (XIX.5) npHnannM ~ ~ a n p a ~ n n e c ~ o f i  norpemnoc~u s ~ c ~ p a u u ~ e p n o n n u n "  B nporpaMMe 
HeCKOJbKO donee 06ulufi Bun: COBET o c y u l e c ~ ~ n r r e ~ c n  no OA'iTH. P a c s e ~  ~ e p ~  qeueocTu u Be- 

u =  (Q+tu-C)o, 
neTcn no @ o p ~ y n e  

k,=l nnw - 1  3aBUCUMOCTU OT T O ~ O ,  s a n a ~ ~  nu ~ ~ C O J I ~ T H ~ ~  u= (Q++ VAZ~+ B-c)VAG*+ B ,  
O T M ~ T K ~  KpOBnU B MaTPUqHOM OnUCaHuii UX nOnn C0 CBOuM 

npOTUBOnOnO~HbIM 3HaKOM. R~molue f i cn  aHanoroM @opMynbl (XIX.6), nonyseunHM YseToM 
H ~ O ~ X O A H M O C T U  Buenenwrr n o n p a s ~ u  K Teope~nsec~of i  oqeHKe norpem- 
HOcTH. 3 ~ a s e ~ u n  U paCCsUTHBah3TCn nnfI y3nOB nnO~H0fi ~ ~ a n p a ~ ~ o f i  

5 2. ~ P O ~ P A M M A  COBET Pfnu nPnMoYroflbHofi CeTKN, napa~eTpbl KOTOPOB c006qe~b1 B ynJI; 
aopMyna (XIX.6) ~ s e n e u a  Ann sacTHOr0 cnyqan, Ho B BuqucnuTenb- Pe3YnbTaTbl uCnOnb3YH)TCR nnn nocTpoeuun KapTu u3onu~ufi  u ua 
HOM a ~ n e ~ ~ e   OH^ ~ w c ~ y n a e ~  B ~a4eCTBe o6uefi @opMyn" pacseTa ~JIaHUeTHOM rpa@onoc~pon~ene .  
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a o p ~ y n a  (XIX.7) uMeeT TaKym CT~YKTYPY, YTO, Hapuny c sana-  
seli nOCTpOeHUX KapTH naonnnnh UeHHOCTU n0 KaKOMY-TO UefleBOMY 
napamerpy, nporpaMMa COBET MoxeT pemaTb H pun npyrux sanas .  
Ecnu B KaqecTBe W C X O ~ A O A  U H @ O ~ M ~ U N H  BBeCTU I l J IMn,  onwcblealo- 
mym none ynenbnoro aanaca, n e s a t b  k , = l ,  C=O, nporpaMMa no- 
CTPOUT xapTy u30na~nR UennocTn HenocpencTBeHrio no YnenbHOMy 
sanacy. Ecnn B Y n n  C O O ~ U I H T ~  kU=O, t = l ,  C=O. TO, KBK BnnHo u3 
@ o p ~ y n ~  (XIX.7), nporpaMMa 6Mnac.r KapTy rtsonunuk cpenuero 
KsanpaTa norpemsocTu sKcrpanHTepnonnqau nonn, sanannym B 
I1JIMA. nprr A = l  u B=0 Ha Kapre 6 y n e ~  o ~ o 6 p a x e n o  none cpen- 
Hero ~ s a n p a ~ a  norpemHocTa, paccsuranHoro HenocpencTsenHo no 
O A W H ,  a npH A n B, pa snux  coorseTcTByamnM nonpasosnblM KO- 

3 @ @ n q n e ~ ~ a ~ ,  ~ a l i n e ~ u ~ ~  n p ~  obpa6o~Ke  TO^ x e  IlJIMA nporpaM- 
~ o l i  O n H n - 3 ,  KapTa 0 ~ 0 6 p a 3 u ~  none acnpaeneauoti orreHKw cpeme-  
r o  KBanpaTa norpemnocru. A ~ a n o r n ~ n o  npa k,=O, t=O, C=-1 
nonysuM KapTy nsonunt~k c p e n n e ~ s a n p a ~ u r e c ~ o i i  norpemHocTn  KC- 
~ p a w ~ ~ e p n o n n u u u ,  ouenen~ot i  6e3 yqera (A= 1 ,  B=0) anu  c y r e r o ~  Pnc. 98. K ~ P T ~  n30nnnnA BHCOTW on- Pnc. 99. Kapra usonn~nii uesnot~n  TO- 

n o n p a ~ o ' i n ~ x  K O ~ @ @ M U H ~ H T O B ,  watine~nwx no n p o r p a ~ ~ e  O n H n - 3 .  sofi ~ a n e x n  n e p ~ c ~ o r o  npsxaubn, rex nnoutane Kax Mecr janonteHHn oqe- 
3 a n a s  c n o ~ o u b m  I IJ IMn none a 6 c o n m ~ ~ b l x  O T M ~ T O K  ~ p o s n n  noc~poen~an nporpa~moii COBET peanux paseenov~ux C K B B X ~ H ,  ~ O C T -  poeHnan IIpurpaMMoit COBET no reM x e  

npOnyKTNHHOr0 nnaCTa, BBRTblX C npOTABOnOflOXHMM 3HaKOM, U npti- ~ ~ H H M M ,   TO n ~ a p r a  tta PUT, 98. 
HRB 1=0,  A =O, B= 1, k,=-1, a C PaBHblM ~ ~ C O J I D T H O ~  OTMeTKe 
nOF$epXHOCTA B O ~ O H ~ @ T ~ K O ~ O  MnU ra3OBOnnHOrO KOHTaKTa, C IIOMOUIbK) 

np0rpaMt.m COBET MomHo n o n y s ~ r ~ b  KapTy u30nun~i i  B M C O T ~ I  sane-  B T ~ K O A  CUTYaUHN CaMHM eCTeCTBeHHblM 6 ~ n 0  6~ Ha cnenymqek 
X U  C rOpU30HTa~bHhlM B O ~ O H ~ @ T I I H ~ ~ M  U f l U  ~ ~ ~ O B O ~ O H ~ @ T X H H M  KOH- 

CTanUH pa3BeAKU YTOYHUTb nOn0XeHWII UeHTPOB KYnOnOB. H a  PHC. 99 

TBKTOM. Ecnn nPKHflTb ku= 1 ,  t=0,  CEO, A =O, B = 1, TO no ' np0- 
npnBeAena KaPTa naonunuR UeHHOCTU TOqeK nJIOU(afiU KaK MecT 3a- 

rpaMMe COBET MOXHO nonysr i~b  Kapry ~ 3 0 n n ~ u i i  nonn nepeuen- nOxeHnR 0qepenHHX p a ~ ~ e n o s u b l x  CKBBXHH. K a p ~ a  CTpOUfiaCb TOE 

~ o f i  Z, OnncaHHoro B 
xe n p o r p a ~ ~ o f i  COBET. 3a  ueneeok napaMerp Benny cna6ok Hay- 

Mnaqe roaopn, nporpaMMa COBET o 6 n a n a e ~  reM me CBO~~CTBOM, qeHHOCTn s a n e x u  UpnHuTa ee BHCOTa. n o n e  s r t a s e ~ n k  3~01-0 naps- 

 TO u BblmepaccMoTpeHnble n p o r p a ~ ~ ~ r  6ynyqu no nepBoHaqanbHo- MeTPa BOccTanaBnnBanocb no MaTPHYHOMy OTIUCPHWH) nonu a6co- 
MY 3 a ~ b l c . n ~  n p e n ~ a 3 ~ a q e ~ n o i i  ~ J I X  p e u r e ~ n r  y a ~ o i i  aanasn nocrpoe- . JIIOTHHx O T M ~ T O K  KPoBnn nponyKTuBnoro nnacra, ycranosneHuux B 

Hun KapT u30nti~nil  qeHnocTu 1 1 p ~ ~ b 1 6 0 p e  B KaqecTBe qeneaoro na- 
CKBaxnHaX, n no OTMeTKe IlOBepXHOCTH ~ o ~ o ~ e @ ~ a n o r o  KOHTaK- 

p a ~ e ~ p a  B ~ I C O T ~  s a n e x n ,  o ~ a  @ ~ K T N V ~ C K R  O K ~ ~ M B ~ ~ T C U  npn ron~o t i  Ta. K O T O P H ~ ~  B COOTBeTCTBnH c p e a y n b ~ a ~ a ~ n  ncnHTanufi cKBaxnn 
npn peme~nnu MHortiX apyrux aanas,  nnorna nosonbno naneKnx no 

nPnHnT rOPu30HTanbHHM. n 0 ~ ~ 0 f l b K y  CKBaXNu Mano, 0 6 p a 6 0 ~ ~ a  

CBoeMy conepxaeum OT n e p ~ o ~ a s a n b u o i i  sanasti ,  no no @opMe EM- 
MaTPuYHorO onncaenrr nporpa~hfo l i  O n H n - 3  3HaYeHnfi nonpaeoq- 

CTynamwux B KasecTBe cc nncTHOr0 cnysan. HHX K O ~ @ @ " U U ~ H T O B  A U B, H Y X l l b I X  Ann nonyseenn HeCMeqeHHMx 
npJjMep npnMeHeHRS! IlpOrpaMMbl COBET nnfl IIOcTPoeHaR KaPTbl OUeHoK cPeAHeKBanpaTuqecKnx norpeluuocreli eoccTaHosnenuu, nak- 

~30nHHl~il BMCOTH aanexu  npnsenen na  puc. 98. n o  Pe3YnbTaTaM Tn He m3Bmnna:  K O ~ @ @ U U H ~ H T  KOppeJIRUUH Mexny KBanpaTaMu @aK- . 
~ n r e c w o i  H TeopeTnqec~oli norpemuoc~efi owaaancn 6nn3KnM K HYnm. 
~ O ~ T O M Y  MePbl VeHHOCTu PaCCqUTHBanHcb npnMo no ~ e o p e r u q e c ~ o k  
n o r p e u n o c ~ u  . (A = 1. B=O). n o ~ a s a r e n b  npennosTenws t 4pHHaT 
P~BHMM ennnnue ( aepa  UeHHOCTU TpeTbero pona), T. e. cyuTanoc6, 

B naHHHX YCfioBHnX PBBYMHO YCKOPATb OKOHTYPUBaHUe 3 a n e ~ ~  

UeHHOCTH qeTuPe MBKCHMYMB, n aa  CaMblx s a a s n ~ e n b ~ ~ x  B pakone 
loro-3anaAHorO u no OnHoMy B paRonax ceeepo-aanan~oro  ~ ~ c ~ ~ ~ -  
Hero KynOnOB. ~ T H M H  MaKCAMYMaMN @ n ~ c n p y l o ~ c f l  Te T O ~ K ~  nnoma- 

HHM, cesepo-3ananutJM 11 BOCTOPHMM. 
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na. K o T o p b l e  nonxabr 66136 pas6ype~bl H a  cnenyloqeir c T a n u u  pa3- 
B e n K H .  T a ~ y l o  P e K O M e H n a U U l o  M O X H O  n P U 3 H a T b  B n O f l H e  p a 3 y ~ H 0 f i .  
A ~ ~ c T B ~ I T ~ ~ ~ H o ,  6 y p e ~ u e  nsyx C K B a x U H  B pairone loro-3anan~oro ~ y -  
I IOf l a  M O X e T  A M e T b  CBOUM pe3yJlbTaTOM CYIUeCTBeHHOe YBef lHYeHUe  

Bb lRBJ leHHblX 3 a I l a C O B  38 CVeT YCTaHOBfleHUR 6 0 f l b ~ e A  n p O T R X e H H 0 -  

CTA 3TOl'O K y n O n a ,  ~ e p C ~ e K T H B H O T 0  n n R  BblRBJleHUH y 4 a C T K a  C O Y e H b  
BblCOKHMH ~ @ @ ~ K T U B H ~ I M R  H ~ @ T ~ H ~ c ~ ~ u ~ ~ H H ~ I M A  TOflULUHaMU n p O n y K -  

T H B H O r O  nnacra. 6 y p e ~ u e  C K B a x u H u  B pairone cesepo-3anan~oro 
K y n o n a  o T K p b l e a e T  3~aqu~enbnb le  n e p c n e K T u B b l  nna 0 6 ~ a p y x e ~ a ~  
3 0 H b I  B ~ I C O K U X  ~ @ @ ~ K T H B H N X  H ~ @ T ~ H ~ C ~ I I ~ ~ H H ~ ~ X  T O ~ ~ U H ,  a T a K x e  

nna n o f l y s e n n a  n o ~ a s a r e n b c ~ ~  T o r o ,  YTO K cesepo-3anany OT pas6y- 
pe~uoir  q a c T u  sanexu n e i r c ~ s u ~ e n b ~ o  cyqecreyer 06urnp~blir  ~ e @ ~ e -  
~ 0 ~ H b l f i  YqaCTOK, eIUe H e  BCKPLSTH~~ CKBBXHHBMH. H a ~ o n e u ,  6 y p e ~ H e  

C K B a X H H b l  B pai ro~e B O C T O ~ H O ~ O  K y n o n a  n o 3 ~ o n ~ e ~  B ~ I R B U T ~  6onee 
I l epCI IeKTPiBHylo  30HY.  9 e M  BCKPbITaR C K B ~ X I I H O ~ ~ ,  p a C n O f l O X e H H Y H 3  

HeCKOflbKO mmnee npe~nonarae~o i r  B e p m u H H  B O C T O Y H O ~ O  K y n o n a .  

~ ~ M ~ T U M ,   TO T O ~ K U ,  p e K o M e H n y e M b l e  n n ~  p a 3 6 y p u s a ~ n ~ ,  H e  pac- 
IIOJKaraloTCR H e n O C p e n C T B e H H O  T a M ,  me HaXOnRTCff  B e p U H H N  K y n O -  

noe. OHU O T O ~ B I ~ H Y T M  no H a n p a B n e n u l o  OT p a 3 6 y p e ~ ~ b l x  y s a c T K o B  K 
KynOJlaM HeCKOJbKO naJibUe B e p U U H  KynOf lOB,  K a K  661 B P a C g e T e  H a  

d o n b l u r l e  pas~epbl  K y n o n o s  unw H a  sblxon B ~ O H Y  CKJIOHOB K y n o n o B ,  

IlpOT11BOIIOJTOXHblX BCKPblTblM C K B a X H H a M H .  

B UeflOM B PeKOMeHf iaUHHX I l p O r p a M M b l  COBET, K a K  B n a H H O M  

O q e H h  nPOCTOM C f l y Y a e ,  T a K  H B 6onee C n O X H b I X  CHTyaUHRX,  H e T  HU- 

qero H e o x u n a H n o r o ,  n p o T n B o p e q a u e r o  U H T ~ U U U U  reonora. 3 @ @ e ~ ~  
A O f l X e H  AOCTHraTbCR H e  38 C 9 e T  KaYeCTBeHHOCO U3MeHeHHR IIPHHUH- 

nos y n p a s n e e u f f  reonorusec~oir p a s e e n r t o i r ,  T a K  K a K  3~11 npnnunnbl 
OCTa loTCR I I p e X H A M H  ( 6 y p H T b  B ~ a n 6 o n e e  n e p C n e K T U B H b l X  U H a U M e -  

H e e  H 3 y q e H H b l X  SOHaX,  Y W I T b l B a R  P e a J l b H y I O  C T p y K T y p y  3 a f l e X H  H HN- 

s e M  H e  x e p T B y R  panu co3nauu~  r e o M e T p u s e c K u  npa~unbuoir  ceru), 
a B p e 3 y f l b T a T e  KOflUqeCTBeHHblX ~ @ @ ~ K T o B ,  T. e.  H e  3a C q e T  K a p n U -  

H a n b H o r o  H ~ M ~ H ~ H H R  ~ o n @ u r y p a u u u  p a 3 ~ e n o r ~ o i r  c e T u  w n o p a n r t a  

pa36ypusa~ua,  a 3a c s e T  nepexona K o n p e n e n e H u n  pacc~orruui  M e x -  
ny C K B a X U H a M H  n y T e M  P a C Y e T a ,  BbInOJlHXeMOrO H a  OCHOBe ~ 0 4 ~ 0 ~  

@ o p ~ y n n p o s ~ u  B O ~ M O ~ H O C T ~ A  u ueneii p a s e e n ~ u  H a  K a x n o M  ee 
3 T a n e .  O C H O B H ~ ~ M  B 3 ~ 0 f i  @ O ~ M Y J I U P O B K ~  RBJIffeTCR 8 6 1 6 0 ~  U e f l e B O r O  

n a p a M e T p a  H s a n a ~ u e  3 ~ a s e ~ u n  n o ~ a s a ~ e n n  n p e n n o s T e u n R  t.  
M~eloruuAcrr ~e6onbuoi i  O n b I T  n O K a 3 b l B a e T ,  9 T O  K a p T a  N ~ O ~ U H U ~  

UeHHOCTH, n O c T p O e H H a R  n p ~ r p a ~ ~ ~ a  COBET, M O X e T  U P p a T b  p0nb OC- 

HOBHOrO n O K y M e U T a ,  n O  KOTOPOMY I l P H H U M a e T C R  P e u l e H U e  H a  6ype- 
w e  oqepennblx p a 3 s e n o q ~ k . 1 ~  c K s a x u H .  B K a s e c T s e  T o s e K ,  nonnexa- 
W U X  pa36ypr1eau1110, M O r y T  P a C C M a T p U B a T b C R  U e H T P b l  BCeX q e T K O  

060co6ne~~blx MaKCUMyMOB B none 3 H a q e H u i i  M e p b I  UeHHOCTH. Ecnu 
H e T  HUKBKUX P P Y r U X  c006paxe~nir ,  IIUKTYIOLLINX WHOR IIOPIlnOK pas- 
6ypueanun, el'0 C J l e n y e T  H a M e q a T b  C YqeTOM q H C n e H H b l X  3 H a q e H H f i  

M e p b l  UeHHOCTU B U e H T p a X  MBKCHMYMOB: B n e P B Y K l  O w p e n b  n O f l X H b l  

P e A e n R e T C n ,  HCXOnfi U 3  HMelo IUerOC5l  KOf lHqeCTBa  ~ Y P O B ~ ~ X  CTaHKOB 
HflU YCTaHOBfleHHbIX CPOKOB OKOHqaHUR l ' e O f l O r O p a 3 B e n O Y H b l X  pa6or. 

~ ~ M ~ T U M ,  ' I T 0  T e O p e T U q e C K l l  ~ a u 6 0 n b ~ e r 0  3 @ @ e ~ T a  MOXHO 6 ~ n 0  
6 b 1  ~ O C T U ~ ,  sana~arc ~ a x n b ~ i r  pas ~ o n b ~ o  o n H y  p a s ~ e n o q ~ y m  CKBB- 
X H H Y  B T O q K e  ~ a u 6 0 n e e  BblCOKOl'O 3 K C T p e M Y M a  U, C T e M  9 ~ 0 6 ~  (m+ 
+ I ) - w  C K B a x u H y  6 y p u r b  ronbrto nocne nonysenux n a H H u x  no m-ir 

CKBaXCUHe I1 0 6 p a 6 0 . r ~ ~  klx ( C O B M ~ C T H O  C n a H H b I M u  no p a H e e  npo6y- 
P e H H h I M  C K B ~ X U H ~ M )  C nOMOUlbH) n P O r p a M M b l  COBET. O U H ~ K O  T a -  
KOB n O n X O n  H a M H O r O  YnJlUHHn 6~ CPOKH Bb lnOf lHeHNR P a 3 B e n K U .  no- 
3TOMY H a  n p a K T n K e  C K B a X U H b l  IIPUXOIIUTCI( I l P O e K T U P O B a T b  H e 6 0 n b -  

LUUMU r p y n n a M u  (B  C M H C n e  p a c n p e n e n e H u a  ux no B p e M e u u  sanoxe- 
HUE)  u 0 6 p a u l a T b c f f  K n p o r p a M M e  COBET npw o 6 p a 6 o ~ ~ e  M a T e p u a -  

nos, nonysemrblx no K a x n o i i  osepen~oir rpynne c r t s a x i i r t .  

T ~ K A M  o 6 p a 3 o ~ ,  M e T O n b l  s u c n e ~ ~ o i r  r e o M e T p w n  H e n p  MOrYT 6 b l T b  
ucnonbso~aabl H e  T o n b K o  npu 0 6 0 6 u e ~ n n  pesynb~aros  reonoropasse- 
n o s H b l x  pa60.r nnrr c o 3 n a ~ u ~  r o p H o r e o M e T p u s e c K w x  M O R e f l e k  H non- 
c s e T a  sanacos sanexeir H ~ @ T U  u rasa, HO u npu B b l p a 6 0 T ~ e  peruenwk 
o T H o c u T e n b H o  nanb~echuux p a 6 0 ~ ,  T. e. nnn o n e p a T u a n o r o  ynpasne- 
HAR reonorusec~o~ paseen~oir. I I p o r p a ~ ~ a  COBET, K o n e w o ,  pe- 
uaer  3anasy y n p a m e H u s  pa3sen~oir B ee nan6onee npoc~oir nocra- 
HOBKe, HO IIPHHUUn.  H a  KOTOPOM ~ ~ ~ N P Y ~ T C R  n p O r p a M M a ,  n o - B H n U M O -  

MY, M O X e T  6 b l T b  UCI lOJ Ib30BaH B CHTYaUURX ~11060ir CJIOXHOCTU. 

Ynpasne~we reonoruvec~oir pa3sen~oB c I IOMOU~H)  n p o r p a M m  

COBET u eir nono6ablx 6onee c n o x a b l x  n p o r p a M M  nonxao non- 
HOCTbW Y C T P a H U T b  Bf lHRHUe  H e C O B e P U l e H C T B a  N C X O ~ H O ~ ~  M a T e M a T H q e -  

CKOB M o n e n u  (onuoponnoe uso~ponuoe a o ~ a h b ~ o - n a ~ e i l n o e  none) H a  

p e 3 y f l b T a T b l  BOCCTaUOBneHHR reOf lOrUYeCKHX n o f l e f i  U 06ecnesn~b B H -  

C O K Y ~  T O ~ H O C T ~  r e o ~ e ~ p ~ 3 a u u u  N n o n c s e T a  s a n a c o ~  H ~ @ T I I H M X  H ra- 
~ O B H X  sanexeir npu o n u o s p e M e n H o M  c o K p a q e n u u  06.be~oe reonoro- 
p a 3 B e n O q H b I X  pa6o~ .  Aeno B TOM, 4 T O  C B H e A p e H N e M  B n p a K T U K y  npo- 
l ' P a M M b l  COBET H ee donee c n o X H b l X  a H a n o r o B  a B T O M a T U 3 U p O B a H -  
H a r t  o 6 p a 6 0 ~ ~ a  n a H H b l x  reonorurec~oir p a 3 ~ e n ~ u  n p e B p a q a e T c r r  B 
C U C T e M y  C 0 6 p a ~ H o f i  C B R s b l o ,  H e  TOflbKO O n e p H p y l o U y l o  C u ~ e ~ o q e i r c n  
H H @ o ~ M ~ u u ~ ~ ~ ,  HO U y n p a B f l R I O U y l o  ~ 6 0 ~ 0 ~  N H @ O P M ~ U U N  C nOflHblM 
Y q e T O M  p e 3 y f l h T a T O B  0 6 0 6 u e ~ u n  P a H e e  n o n y r e H H b l X  n a H H M x  U o C o -  

~ ~ H H o c T C ! ~ ~  MeTOnHKU 0 6 0 6 u e ~ u ~ .  

B T p e x  nocnennux rnasax M ~ I  nanx 061quir 0630p C o B p e M e u H o r o  

COCTORHIIR TeOPUU A I IPaKTHKU I IPUMeHeHHX M e T O n O B  ~ w c J I ~ H H o ~ ~  re0- 
M e T p n u  uenp npu r e o ~ e ~ p u 3 a u u u  u n o u c s e T e  3anacos H ~ @ T R H H X  A 

r a s o s ~ x  3 a n e ~ e i r .  HYXHO c ~ a 3 a ~ b ,   TO   TO H a n p a s n e H u e  H a q a n o  
P a 3 B U B a T b C R  C P a B U U T e n b H O  H e n a B H O ,  I l p H M e p H O  C 1970 r. ~ O ~ T O M Y  
I l O T e H U H a f l b H b l e  BO3MOXHOCTU ~ u c J ~ ~ H H o ~ ~  r e O M e T p H H  H e a p  P a C K p b l T b l  
e U l e  H e  IlOflHOCTblo. T ~ M  6onee 3 H a M e H a T e f l b H b l M  ffBf lReTCR TOT @ ~ K T .  

YTO s u c n e H H a R  r e o M e T p n n  H e n p  y x e  ceronna H a x o n w T  n p n M e H e H u e  



npu pemeHuu ~ a ~ 6 0 J I e e  BaxHux H B TO x e  BpeMn ~ a n 6 0 n e e  KOH. 

KpeTHux sanar n p ~ ~ n a n ~ o f i  reonoruH H, nomanyfi, flenReTcn O n H H M  
H3 HeMHOrHX ~anpaBJIeHHfi B HCnOnb30BaHHH MaTeMaTHseCKHX MeTO- 

AOB H 3BM npH o 6 p a 6 o ~ ~ e  reonorusec~oti w ~ @ o p ~ a u n e ,  KoTOpHe 

C ~ O C O ~ H H  no KoHua cnpaeuTt.cn c sanasefi ynpasneHnfl reonoropas- 
BeJlOqHblM nPOUeCCOM H a  OCHOBe HC~O~b30BaHHR KOnH9eCTBeHHblX 
KpHTepHeB. B 3TOM CMblCne n P H M e H e H H e  YHCneHHO-feOMeTPH9eCKHX 
MeTOnOB npw r e o ~ e ~ p u s a s w ~  H noncsere sanacos sanemefi nones~blx 
HCKOnaeMblX nOJIJKHO PaCCMaTPHBaTbCfl K a K  IIepBblfi mar  Ha nyTH K 

CO3naHHlO donee ~ @ @ ~ K T H B H O ~ ~  MeTOnUKH ~e0n0rH9e~~0f i  pa3BeAKH. 
cnoco6aoii B 3~0fi  HAH UHOB Mepe ecnH H e  YCTPaHHTb, TO XOTR 6~ 
0cna6H~b seTKyIO TeHAeHUUIO K YnOpOXaHHRJ enHHHUbl IlpNpOCTa 3a- 
nacoB, KoTopan B TeqeHne nocnennnx necflTune~nfi ~a6nmnae~cf l  so 
BCeX reOJIOTH4eCKU XOPOUlO H3Y4eHHblX W ~ @ T ~ H O C H N X  pafi0Ha~ Mupa. 

Heno B TOM, 4TO 3Ta TeHneHUHIl HMeeT nBe IlpHsHHLd: O ~ ~ K T H B -  
HyIO H C Y ~ ~ ~ K T H B H Y I O .  O ~ % ~ K T H B H O ~ ~  ~ I P H ~ H H O ~ ~  RBnReTCIl IIOCTeneH- 
Hoe COKPaUIeHHe KOJlU'leCTBa HeOTKPblTblX KPYnHHX M ~ C T O ~ O X & ~ H H ~ ~  

no Mepe ysennseHun cTeneHn n 3 y s e ~ ~ o c ~ u  persoHa. C ~ ~ ~ ~ K T H B H ~ R  
Xe IlpH'IHHa COCTOHT B TOM, 4TO reOnOCn n0Ka sT0 HenOCTaTO4HO 3@- 
@ ~ K T H B H O  HCIlOJIb3YK)T naHHble no yme U3YqeHHblM nnOUanAM npH 
p a s ~ e n ~ e  Ha H O B ~ ~ X  nnoqannx, pacnonoweHnwx 6nu3 U ~ Y ~ ~ H H H X  pa- 
Hee. B npamuwe Hepenltu cnysau, Korna noncseT sanacoe no ~ o f i  nnn 
HH0fi HOBOB sanexu  BeAeTCR 8006~le  6e3 yseTa @ ~ K T N ~ ~ C K U X  naHHblX 
no cocenHnM panee p a 3 s e n a ~ n u ~  s a n e x a ~  nnu ~ a ~ o f i  yseT ocyme- 
CTBnneTCR OWHb rpy60, cyry6o KaqeCTBeHHO. ~ U C J ~ ~ H H ~ R  reOMeTpHR 
HeAp npH3BaHa IlOnOXHTb KOHeU 3TOMy RBneHUK). Y q e ~  BaHHblX n0 

nnowannm, cocenHuM c passenbleae~ok, nepeeonnTcR H a  KonnqecT- 
BeHnym OCHOBY. C OnHofi CTOPOHH, H a  noeue nnoqanu pacnpocrpa- 
HflRJTCR KOnHseCTBeHHble XapaKTepHcTHKH CTPYKTYpbl pa3nH4HblX CeO- 
JlOCU4eCKBX nonefi, YCTaHOBJeHHble Ha COCenHHX neTanbH0 K3Y'leHHkdX 
nnOUannX (B IlepBYIO O'lepeAb, KOHeqHO, nOKa3aTenH H ~ ~ H H ~ ~ ~ H O C T H  
a ) .  C ilpyrofi CTOpOHbl, IIpH BOCCTaHOBJleHHH Tor0 H n H  npyCOr0 

napaMeTpa Ha K ~ K O B - T O  ~e6onfimofi nnomann sanasy MOXHO n HYX- 
HO PeIUaTb He TOnbKO no TOH U H @ O P M ~ U H U ,  KOTOpaSI OTHOCHTCR K 
n a ~ ~ o f i  nnoqane, HO A no U H @ O ~ M ~ U H H ,  n0nyqeHH0fi Ha Bcex cocen- 
HHX nnoqannx. Xena~enbno,  9 ~ 0 6 ~  npn pemenn sanaqs BoccTanos- 
neHm TOCO unu uHoro nonR s n c n e ~ n o - r e o ~ e ~ p n s e c ~ ~ ~  MeTonoM MaT- 
pusnoe onwcanHe norm BKnmsano naHnble H e  TonbKo no nnoqann. 
nnfl ~ o ~ o p o f i  pemaeTcfl sanasa, HO u no eceM cocenHHM nnoqannM. 
B K J I I O ~ ~ H H ~  nannblx no coceneum nnoqannM eqe  6onee nonesno npw 
06paqeanu K nporpaMMe COBET H efi non06Hbl~ nporpaMMaM yn- 
pasneHuR reonorwsec~ofi passen~ofi. n o ~ a  'ITO nMeeTcn oseHb Mano 
IIpHMepOB HCnOJIb30BaHHn npU qHCneHH0-reOMeTpHseCKOM BOCCTBHOB- 
nennu nonefi n ynpaenenwu reonorusecaofi paaaenwofi @ ~ K T H ~ ~ C U H X  
nannux, O T H O C ~ ~ H X C ~  K nnoqannu, cocenHuM c p a c c ~ a ~ p u e a e ~ o f i ,  
4TO 06ycnoene~o TpeMn npHsuHaMn: 1)  OTCyTCTBHeM MaUlnHHblX 6an- 
KOB MaTpH4HblX O ~ H C ~ H H ~ ~  nonefi. OTHOCnluHXCR K pa3JlNWIblM nn0- 

UanHM, HO nCnOnb3yloU4HX OnHy H TY Xe CHCTeMy KOOPnHHaT;  
2) MaJlblM 0 6 5 e ~ 0 ~  O ~ ~ ~ P ~ T U B H O ~ ~  I l aMRTR H HeAOCTaTO4HO BblCOKHM 
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d b l c ~ p 0 n e f i ~ ~ H H e ~  3BM, npuMeHnloutuxcn npw noncseTe sanacos 
H ~ @ T H  Ii I'asa, 9TO nenaeT npaKTHqeCKH HeB03MOXHblM MaCCOBOe 
nPHMeHeHHe 9WCneHHO-reOMeTpH4eCKOrO BOCCTaHOBneHUn reOnOrUqec- 
KHX nonefi no MaTPUsHblM OnHCaHHRM,  conepxaqeM nasaue no 
1000 nna 6onbme~y  sucny ToseK ~a6nloneH~fl;  3) cyqecraymqefi 
~ e ~ f l e ~ ~ ~ e f i  OUeHHBaTb 3anaCbl He no IIJlOUlannM, a no OTnenbHblM 

sane ma^ n cTpyitTypaM, senyuefi K TOMY, T TO HepenKO enman 3a- 
JeXb OKa3HBaeTCR B CHnY O C O ~ ~ H H O C T ~ ~ ~  UCTOPHH ee H3YqeHHR FUCTO 
$0p~anbH0 pa36u~ofi Ha PRn OTnenbHblX sanewefi C HCKycCTBeHHM- 
M U  I'PPHHUBMU. 

Bce 3TH IIPeIIRTCTBWR HMeIOT BpeMeH~blfi XapaKTep. C03naHHe Tpe- 
6ye~blx  ~ ~ H K O B  naHHblX yXe HaqaTO B CBR3H C BHenpeHneM aBTOMa- 
TH3HPOBaHHblX CHCTeM ynpaBneHUfl B H ~ @ T ~ A O ~ ~ I B ~ I O ~ ~ U X  065ene~e- 
Hunx, reonoropassenosn~x s reo@n3usec~nx ynpasnenunx H Tpec- 
Tax. Mawn~bl  cepufi B3CM H ~MHHCK,  ~ H C T P U M H  TeMnaMn 3aMeHR- 
RJTCR donee COBPeMeHHblMH MaIIIUHaMU C e P H H  EC. Tpe6osa~we 6e- 
PeXHOrO OTHOlUeHJin K IlPUPOnHblM PeCYPCaM 3aCTaBnfleT TUaTenbHO 
a ~ a n w s ~ p o s a ~ b  MaTepnanbl paHee npoeeneHHux reonoropaseenosHHx 
oa6o~.  HCKaTb ~ e @ ~ b  H ra3 B IlPOMeXYTKaX MeXny H ~ @ T ~ H O C H ~ ~ M H  
nnoqansun, O ~ O C O ~ J I ~ H H O C T ~  KOTOPUX npyr or npyra ocTanacb ne- 
n o c ~ a ~ a ~ ~ o f i .  B KoneraoM cseTe 3TO nonxno npneecrw K a a ~ e n e  
npwodpe~urero HeCKOnbKO 6yxran~epc~Ufi OTTeHOK IIOHRTBII a3anexbp 

IIOHIITKeM C H ~ @ T ~ T ~ ~ O H O C H O ~  TenO, H K OTKa3Y OT IIpaKTIiKH npenCTaB- 
neHHfl 3anaCOB no H ~ @ T ~ C ~ ~ O H O C H H M  TeJlaM, @ ~ K T H V ~ C K U  He OKOHTY- 
PBHHHM, K a K  no 3aJIeXaM. KOHTYPH KOTOPbIX TBepnO YCTaHOBneHbl, B 

nonb3y npaKTwKti npencTasneHnfl aanacos no nnomansM, rpaHHUH KO- 

TOPIAX onpenenatoTcx nonoxenneM passenos~b~x  cKeaxwH n MOCYT 
cesb npoeuuuu oTnenbablx ~ e @ ~ e r a s o a o c ~ b ~ x  Ten. 

T ~ K H M  o 6 p a 3 0 ~ ,  IlpHMeHeHHe 4UCneHHO-CeOMeTpUqeCKHX MeTOnOB 
B npaKTnKe r e o ~ e ~ p n 3 a u n u  u noncqeTa 3 a n a c 0 ~  H ~ @ T I I H H X  n r a ~ o ~ b l x  
sanexefi, B K ~ K O A - T O  Mepe nonessoe y x e  ceronan, B nanbaefime~ npn- 
0 6 p e ~ e ~  eue 6onbmee npaKTnsecKoe snaqenne, cTaaeT nepBunn maroM 
H a  nyTU K CYLUeCTBeHHOMy ~OBbIUeHHIO ~ @ @ ~ K T U B H O C T U  reonoropa3Be- 
nosnux p a b o ~ ,  K donee non~of i  n ~osnof i  oueme npuponnblx pecypcoB. 
a cnenoaarenbso, n K nx 6onee pauwoHanbnoMy UCnOnb30BaHHIO B HH- 
Tepecax Haponnoro X O ~ R ~ C T B ~ .  



B MeTOnOAOrNqeCKOM p a 3 n e f l e  KHHrH Mbl  n b l T a f l N C b  I l O A l l e p K H y T b  Ty 
~ b l c n b ,   TO n o p c Y e T  3 a n a c o ~  K a K  o n p e n e n e n ~ b ~ j i  ?ran B n o 3 H a H H H  

M e c T o p o x n e n u n  atdeer n e o i r c ~ s e n ~ b 1 R  x a p a K T e p  H,  osesnnso, ero pe- 
3 Y f l b T a T b l  T a K X e  n O n X H b l  OUeHABaTbCf l  n B O n K 0 .  C 0 n H O f i  CTOPOHbl, n O n -  

c s e T o M  s a n a c o ~  3 a ~ e p m a e ~ c n  U H K ~  r eonoropas~enoq~b~x  p a 6 o ~ .  H a -  
n P a B n e H H b l X  H a  nOACK MeCTOPOXAeHAII .  C 3TUX 1 1 0 3 H ~ N f i  saxnehmek 
sanaseir n o n c q e T a  s s n n e T c n  o6qan  o u e n K a  K o n H s e c T s a  ~ e @ ~ n  unw ra- 
3a,  OIlp€'JeJInlolqerO H ~ ~ O ~ H O X ~ ~ ~ ~ ~ C T B ~ H H ~ H ,  UeHHOCTb ~ a f i n e n ~ o r o  M e -  

c T o p o x n e H u f l .  C npyroh C T O P O H ~ I ,  n o n c s e T  sanacos- 3 ~ o  nasanb~blt i  
3 T a n  I IOnrOTOBKN M e C T O p O X A e H N n  ( 3 a f l e X H )  K B B O n y  B n p O M b l m f l e H -  
HYH) paspa60~xy:  C BTAX ~ O ~ U U U A  B npouecce 0606qe~wn r ia@op~a-  
unn npn n o n c v e T e  s a n a c o ~  nonxciaa 6 b i ~ b  O u e H e H a  c T e n e n b  C ~ O X H O C T W  
ycno~wfi s a n e r a ~ u n  ~ e @ ~ n  a rasa, B b l n e n e H b r  T a m e  o c o 6 e ~ ~ o c ~ u  
C T p O e H U f l  HX 3aneXefi, KOTOPMB, M O X e T  6 b l T b ,  H e  B C e r n a  BnUXIOT H a  
p e 3 Y f l b T a T b I  n O f l C q e T a ,  H a  O n p e n e n e H U e  KOJlHYeCTBa,  HO RBJIflIOTCX O n -  

p e n e n n l o l q n M u  npu  s b 1 6 o p e  c a c T e M M  p a 3 p a 6 0 T ~ H .  H e y s e T  KOTOP~IX 

M O X e T  CYUeCTBeHHO I l O B n N R T b  H a  TeXHUKO-3KOHOMUYeCKHe n O K a 3 a T e f l U  
' N B n e p B y m  osepenb na senasmy ~ o ~ e s ~ o i i  ~ e @ ~ e o ~ n a r u .  

M a ~ e p s a n b I ,  I I p U B e n e H H b l e  B KHNTe, l I O K a 3 b I B a l o T ,  4 T O  B H a C T O f l U e e  
B p e M n  M e r o n n K a  n o n c s e T a  sanacoe B OCHOBHOM npucnoco6ne~a K 
pemeawlo nepeoir sanasu, a u M e a H o -  K onpenenenulo K o n u s e c T s a  

~ e @ ~ s i ,  rasa A K o H n e H c a T a .  M e ~ o n k d  p e m e H u n  e~opofi  sana'tu (nu@@e- 
penuuauun s a n a c o ~ )  B nocnennee B p e M n  H a s u H a m T  H a x o n u T b  ~ ~ B B U -  

T U e ,  0 9 e M  CBUneTeJlbCTBYlOT M H O r 0 9 U C J l e H H b l e  n y 6 n s ~ a u u e  no MHOrHM 
H ~ @ T R H ~ ~ M  p a f i 0 H a ~  CTPaHbJ  A 3 a U l H I U e H H b l e  AUCCePTaUUA,  nOCBRLUCK- 
H b l e  3~0f i  n p o 6 n e ~ e .  Meniny T e M ,  K C O X a J l e H U l o ,  H ~ O ~ X O ~ ~ A M O C T ~  pe- 
m e H u n  3~0 i i  3 a n a q u  naxe  H e  y n o M n H a e T c n  B neircteylolqeir ~ n a c c e @ u -  
K a q a a  sanacos H ~ @ T H  u rasa H ~ H C T ~ ~ K U U R X  no ee n p u M e H e H u l o .  
~ O C K O ~ ~ K Y  n e f i c ~ ~ y l o q a n  H O M e H K n a T Y P a  M K ~ ~ ~ C C B @ H K ~ U U R  3 a n a C O B  

p e C f l a M e H T U p y l o T  T p e 6 0 B a H N ~  K KOf lUqeCTBy  U K a ' l e C T B y  U H @ O P M ~ U U H  
J I p e H M y U e C T B e H H O  C ~ 0 3 U u H k  0 6 e c n e s e ~ n ~  n O C T O B e p H O r 0  YCTaHOBne-  

HHIl KOJlHqeCTBa HC@TR, r838 1.1 K O H n e H C a T a .  B COOTBeTCTBHH C 3TWM 
HaXOnUTCR U C O B p e M e H H a f f  MeTOANKa p a 3 H e a K N  M ~ c T ~ ~ o x & ~ H u ~ ~ .  n p U  

~ T O M  n o c T y n a l o q a n  H H @ O P M ~ U U I I  B n y q l u e M  c n y q a e  n o c T a T o w a  nuurb 
Ann npasanbnoro onpenenennn s a n a c o ~ ,  HO XBHO H e n o c T a T o s H a  nnn 
Bbl r tBneHNR B H Y T P ~ H H ~ ~ ?  CTPYKTYPbl  3 a J l e X N .  3 H a H U e  K O T O P O ~ ~  H ~ O ~ X O -  

n U M 0  E A R  ~ @ @ C K T U B H O ~ O  n P O e K T U P O B a H U I I  p a 3 p a 6 0 T ~ u .  ~ O ~ T O M Y  n p H  
COCTaB.fIeHUH TeXHOnOrN9eCKAX CXeM (11nN ~ ~ O ~ K T O B )  pa3pa60r~w Mkd 

B b I H Y X A e H M  I I P O e K T H P O B a T b  CTPYKTYPY CeTN 3KCnJ IYaTaUHOHHblX U H a -  
r H e T a T e J l b H b l X  CKBBXAH (no r e O M e T p U U ,  IIJIOTHOCTU, p a 3 M e U e H H I O  
R T. n.) 6e3 Y Y e T a  B H y T p e H H e f i  C T p Y K T y P b l  3aJleXH. B P e 3 Y J l b T a T e  n p N  
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s ~ c n n y a ~ a u u w  sanexn B n n a c T e  c K n a n b l e a e T c n  yc~ofisusan c T p y m y p a  
@ u n b ~ p a u n o ~ ~ b l x  ~ O T O K O B ,  0 6 ~ ~ ~ 1 0 B f l N ~ a l o ~ l a f i  n3~neqenue 3anac0~  B 
T e x  p a s ~ e p a x ,  K O T o p b l e  n M e m ~  M e c T O  B H a C T o n q e e  B p e M n ,  K o r p a  He@- 

T e O T n a s a  COCTaBJIReT 30-45'10, J lHUlb B ~au6onee  6 f l a r 0 n p u n ~ ~ b l x  
cnyranx n p e s k d l u a n  ~ T N  3 ~ a q e ~ n n .  

QKOHOMX H a  paseeme, K o T o p a n  s a ~ a ~ s a s a e ~ c n  ~ e 6 o n b u r u ~  s u c n o ~  
passenorrrblx c K s a m w H ,  06ecnera~a10unx n o c T y n n e H u e  U H @ O P M ~ U N H ,  
H ~ O ~ X O ~ U M O ~ ~  n f l n  I l O p C q e T a  KOflUYeCTBa H ~ @ T N  HIIU r838 (10-30 CKBB- 
XUH), M b l  COCTaBJlReM I lPOeKTHbIe  nOKYMeHTbl  no p a s p a 6 o ~ ~ e  n p N  n B -  
HOM n e @ n u u ~ e  U H @ O ~ M B U U U ,  B pesynbra~e sero ~ T I Z  n o K y M e n T N  H e  
M o r y T  H e  c o n e p x a T b  n e @ e ~ ~ o ~ .  B n a n b ~ e f i l u e ~ ,  npw pasdypusaeww 
sanexek no ~ ~ c n n y a ~ a ~ u o ~ ~ o i r  c e r K e  M ~ I  A ~ @ ~ K T H  npor~osa  n06b1su 
A ~ e @ ~ e o ~ n a s u  n b r T a e u c n  K o M n e u c n p o e a T b  sa cser 6 y p e H U n  pe3ep~-  
HblX C K B P X N H ,  'IUCJIO H C Y M M a P H a R  CTOUMOCTb KOTOPblX BO MHOrO pa3 
6 0 f l b ~ e  s U C f l a  H C Y M M ~ P H O ~  CTOUMOCTN Pa3BeJIOqHblX CKBBXUH.  

n p H  3TOM O Y e H b  YaCTO YCUJIUA H e  I IPNBOnRT K X ~ J ~ H H O ~ (  KeJlN:  
I I p O e K T H b l e  YpOBHN no6b1r11 U K O ~ @ @ U U U ~ H T ~  H e @ T e o T n a q N  nu60 ~ 0 0 6 -  
we H e  n o c T n r a l o T c n  u n e p e c M a T p w s a l o T c n ,  nu60 n o c T n r a l o r c n  H e  T e M u  
c p e n c T s a M n ,  K o T o p k d e  6 b 1 n n  n e p B o H a s a n b H o  3 a n p o e ~ ~ ~ p o ~ a ~ b l .  

B M ~ C T ~  C T e M ,  K a K  BHAHO H 3  M a T e p U a f l O B ,  C O n e p X a l U N X C E  B K H H r e ,  
H y X A a l o T C R  B , 4 a f l b H e f i I L l e ~  C y l q e C T B e H H O M  COBepUleHCTBOBaHAH N MHO- 

rue ~ o n p o c b ~ ,  C B X ~ ~ H H ~ I ~  c o n p e p e n e u n e M  K o n u s e c T B  yrnesonoponos B 
nenpax, T. e. c C O ~ C T B ~ H H O  n o n c s e T o M  sanacos. 

O n n a ~ o  ~ o ~ o r p a @ w n  no n o n c s e T y  aanacos H ~ @ T U ,  rasa PI K o t i n e n -  
c a T a ,  u 3 n a n ~ b l e  H a  ceronan, ne p e m a l o T  n o n H o c T b l o  a a ~ a s ,  B O ~ H N K U U X  

~3 n p a K T n s e c K n x  n o ~ p e 6 ~ o c ~ e A .  T ~ K .  H a n p e M e p ,  n o n s n e H n e  H O B ~ I X  
T e x H u s e c K w x  YCT~OPCTB Ann n o n y s e H u n  U H @ O ~ M ~ U N U  w ee nepepa6o.r- 
KH ~ p e 6 y l o T  C O 3 n a H U n  HOBkdX MeTOnOB,  O ~ U H X  He@TnHblX p a f i 0 H o B  
C T p a H b l .  

n p N  H a n H C a H U M  K H W H  a B T O p b l  n O l u f l H  no ~ a u 6 o n e e  O n T U M a A b H O -  
M y ,  H a  UX ~ 3 r n f l n ,  n y ~ u  - 0606qe~rim OnkdTa  n o a c s e T a  s a n a c o ~ ,  H a -  
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