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Melo~nrecKoe p y ~ o e o ~ c r e o  no  npnMeHetinlo Knacc~@n~aqnn sanacoe K sono- 
TOPYAH~IM MecTopomennnM. M., 1999. 47 c. ( rocy~apc~~ennan KOMUCCU~ no sanaca~ 
nOne3HblX UCKOnaeMblX MHHMCT~PCTB~ npHPOAHblX PeCypCOB POCCH~CKO~ Oeflepaq~cl- rK3). 

( ( M e ~ o ~ ~ l t e c ~ o e  ~ ~ K O B O A C T B O  no npuMenenuw Knacc~c#~~aqun sanacoe K sonoTopyAnblM 
MecTopoWennnM, pa3pa60~ano rocy,qapc~sennon K O M H C C H ~ ~  no ~ a n a c a ~  nonesnblx ucro- 
naeMblx MnntIcTepcTsa npupoAnblx pecypcoe Pocc~G~crofi Oe~epaqnn B cooTeeTcTsun c Tpe- 
6 0 ~ a n H ~ ~ d c ~ ~ n a c c ~ @ ~ ~ a q n n  3anaCOB MeCT0pOwe~Hfi H npOrHO3HblX peCypCOB TBepAblX no- 

- . . . . . . - 
TenbCTBa MnU peK0HCTpyKqWM tla HX Base rOp~Ofl06blBa~u(erO nPeAnpHRTUR. 

C B~IXOAOM HacTonulero ( tMe~o~nrec~oro  pyKOBOACTBa.. . yrpaltueae-r c#ny ((MHCTPYK- 

qnn no npuMenenMto Knaccu@u~awcl sanacoe K 8 o n o ~ o p y ~ n ~ ~  ~ecTopomeHunMs (M., 
1983). 

Pega~quonnan Konnernn: 

K).K).BopoBbee, B.M.Boponaee ( s a ~ .  n p e ~ c e ~ a ~ e n n ) ,  O.B.3a6op~n (npeflce~a~enb). 
M.R.3bl~nn (saw npeflceaa~enn), K.M. Cbwee. 

Bee~eno a ~ e i c ~ e ~ e  pacnopmenMeM MHHHCT~PCT- 
ea npHpognblx pecypcoe Poccnicro~ Qe~epaqHH 
OT 2 @eepann 1999 roAa Nn 17-p 

1.1. 3 o n o T o - M e T a n n  ~3 rpynnbl 6 f l a r0p0 ,4Hb l~ ,  ero n n o T H o c T b  

19,32 ~ I C M ~ ,  TBe  A O C T ~  no L P M H H ~ ~ H )  200-500 Mna, T e M n e p a T y p a  8 
f l f laBJleHMR 1063 C. ~ O ~ O T O  H e  COeflMHReTCR C KMCJlOpOAOM, BOAOpO- 

AOM, ~ ~ O T O M ,  y r n e p o A o M  Aaxe n p H  B~ICOKHX T e u n e p a T y p a x ,  H e  pacmo- 
PReTCR B WeJlOclaX M KMCJlOTaX (3a MCKIltOcleHMeM ~ ~ ~ c K o A  BOAKM, CeJle- 

 HOBO^ KHCJlOTbl M ~ e f l O C l H b l X  ~ H ~ H M A O B ) ;  PaCJBOPMTeJlFlMM 3OJlOTa M O r P  

R B ~ R T ~ C R  HeKoTopb le  o p r a H w e c K M e  B e W e c T s a .  

3ono~o o 6 n a ~ a e ~  B ~ I C O K O ~  T e n n o n p o B o A t i o c T b m  M 3 n e m p o n p o B o A -  

HOCTbH), MRrKOCTbtO, BRBKOCTbtO, Y H H K ~ J ~ ~ H O ~  KOBKOCTbH) M TRryVeCTbtO. 

OHO o 6 p a 3 y e ~  Cnf laBb l  CO MHOrMMM MeTaJlJlaMM: I~IIBTMHO~~, I laf lJ laAMeM, 

cepe6po~, MeAbtO, BMCMyrOM, XPOMOM, K O ~ ~ ~ ~ T O M ,  MHAMeM, OJlOBOM, 

aJlloMMHHeM, qMHKOM, KaAMMeM, qHPKOHMeM M AP; C PTflbH) 30JlOTO 06- 
p a 3 y e ~  a M a n b r a M y .  

30Jl0~0 RBJlReTCR r f laBHblM 0 . 6 p a 3 0 ~  BaJlIoTHblM MeTaflJlOM; 6 0 n b -  

UlaR er0 ClaCTb COXpaHReTCR B BMAe TaK Ha3blBaeMOrO 3OflOTOrO 3anaCa ,  

MC~OJlb3yeMOrO npM Me>yqyHapOAHblX PaCWTaX.  

Ha YHHKaJlbHblX @ H ~ M K o - X M M M ~ ~ ~ C K H X  C B O ~ C T B ~ X  30JlOTa OCHOBblBa- 

eTCR BCe BO3paCTaH)Wee npHMeHeHMe er0 B nPOMblWJleHHOCTM. 30fl0~0 
M er0 CnJlaBbl MCnOJlb3yH)TCR B KacleCTBe CBaPOClHblX MaTepMaJlOB B Ae- 
TaJlRX PeaKTHBHblX A B H r a ~ e f l e i ,  PaKeT, RAePHblX PeaKTOpOB, CBepX3By- 

KOBblX CaMOJleTOB, p a 3 ~ 0 0 6 p a 3 ~ 0 r 0  f lpOMbl l l lJ leHHOr0 O ~ O ~ Y A O B ~ H H R ,  a 
T a m e  AJlR M3rOTOBfleHMR TepMOnap,  nJlaBKMX H 3JleKTPHcleCKHX KOHTaK- 

TOB B 3f leKTpOl leclaX M Pa3JlMqHblX np~6opax, BO lOCKOB XpOHOMeTpOB M 

raJlbBaHOMeTpOB, C O ~ ~ O T M B J ~ ~ H M ~  B I l O T e H ~ M 0 M e : p a X  H T.A. 30Jl0~0 RB- 

JlReTCR BeCbMa ~ @ @ ~ K T H B H ~ I M  T e n n o -  M CBeTOO- PaXaTeJ leM H HCnOJlb- 

3 y e ~ c ~  B KaclecTBe noKpblTMq noBepxHocTM p a K e  H A p y r M x  annapa~o~,  
n p e f l ~ a 3 ~ a r e ~ ~ b l x  A ~ R  aanyc~a B KOCMMC(eCKOe qIOCTPaHCTB0. B 3 n e ~ -  

T P O H H O ~  TeXHMKe M3 30JlOTa B ~ I C O K O ~  clMCTOTbl M3rOTOBflRH)T T O H C ~ ~ ~ U I M ~  

a n e ~ ~ p o ~ b l  A ~ R  n o n y n p o s o A H u K o e .  30no~0, n e r H p o s a H H o e  repMaHHeM,  

HHAMeM, raJlJlMeM, KpeMHMeM, OJlOBOM M CeIleHOM, M a e l  H a  M3rOTOBne- 

HMe KOHTBKTOB, ALIOAOB, TPBH3MCTOPOB, ~ b l n p R ~ M ~ e f l e i j .  30Jl0~0 HBXO- 

AMT UlMPOKOe I lpMMeHeHMe B IO~eJlMp~ofl ~pOMbl lUJleHHOCTM H B MeAM- 

uuHe .  



1.2. ~ O ~ O T O  OTHOCMTCR K ClWCJly ~ab160flee PeAKWX 3JleMeHTOB 3eM- 

H O ~  KOpbl, e rO KnaPK COCTaBflReT 0,0000001% (no A . ~ . ~ M H O T P ~ ) ~ O B Y ) .  
0 0 p ~ b l  HaXO>yqeHMR 3OnOTa p a 3 ~ 0 0 6 p a 3 ~ b l :  CaMOPOAHOe, Ten f l ypH-  

n b l  3 o n o r a .  @ e p p ~ - @ o p ~ b ~ ,  cynb@npb~, M e r a n n o o p r a n n r e c K n e ,  cop6n- 
P O B ~ H H ~ ~ ~ ,  BOAHOPaCTBOPWMble. 

8 P y n a X  3OflOTO flpMCyTCTByeT rJlaBHblM o 6 p a 3 0 ~  B CaMOpOflHOM 

erne. 01-10 O ~ ~ I C I H O  C o A e p m T c f i  B KBapqe  u cynb@w~ax ( a p c e ~ o n ~ p ~ ~ e ,  
n n p u T e ,  x a n b K o n H p w e ,  6ne~nb1x pynax, raneHMTe M ApyrWx MMtiepa- 

f l ax ) ,  ClaCTO B PaCCeRHHOM TOHKOflMCflepCHOM COCTORHMM. C ~ M O ~ O ~ H O ~  
30nOTO H e  6 b l ~ a e ~  XMMMCleCKM ClWCTblM M I lpeACTaBflReT ~ ~ e p n b l f i  PaC- 

nJlaB I lpeMMyqeCTBeHHO C cepe6po~, PeXe C MeAbW,  naJlJ laAMeM, BMC- 

MYTOM M np., B CBR3M C CleM IlpMMeHfieTCR flOHRTHe ~npo6a 3OJlOTa)), T.e. 

'iMCJlO MaCCOBblX c l a c ~ e f i  XMMWCleCKH ClHCTOrO 3OflOTa B 1000 ClaCTRX Ca- 

Mopo,qt ioro 3 o n o ~ a  M n n  cnnaea. 
B b ~ ~ e J l f i W ~  C J l e n y l o q M e  pa3HOBWAHOCTM CaMOPOAHOrO 30nOTa: Me-  

QMcToe sono~o ( ~ y n p o a y p ~ ~ ) ,  B KOTOPOM C o A e p x a H H e  MenM AOXOAMT AO 
20%; n a n n a A M c T o e  3 o n o ~ o  (nopneqn~) c coAepmaHHeM n a n n a n c l n  OT 5 
40 1l0/o M cepe6pa A 0  4%; BblCMyTWCTOe 3OJlOTO ( ~ u c M ~ T o ~ ~ ~ M T )  C CO- 

nepmawehl B n c M y r a  no 4%; a n e v r p y M  c c o n e p m a w n e M  cepe6pa m l u e  
25%; BcTperaeTcR T a w e  KmcTenuT, co~epxaqwfl OT 10 ~o 25% sono~a  
M 90 - 75% cepe6pa. 

m R  CaMOpOnHOrO 3OJlOTa B PyAaX XapaKTepHbl ~ n o r o o 6 p a 3 ~ e  @OPM 
~ b u e J l e H M G :  KpWClKOBaTble, npOBOnOClHble, npOMf lKOBb le ,  r y 6 C l a ~ b l e .  

AeHApMTOBble. K ClWCny PeBKMX HaXOAOK OTHOCRTCR KpMCTanJlbl 3OJlOTa, 

M M e m q M e  @ o p ~ y  ~ y 6 a ,  o ~ ~ a 3 ~ p a  n n H  n e ~ ~ a r o ~ ~ o ~ e ~ a 3 ~ ~ a .  Ben~ClbI~a 
OTAenbHblX ClaCTMq 30nOTa K O ~ ~ ~ J ~ ~ T C R  OT IlblJleBMAHblX A 0  KPYflHblX 

CahlOpOflKOB. Ha~6onee 06blClHble MX pa3Mepb l  OT MHKPOMeTpOB 40 nep  
BblX MMJlJlMMeTpOB. 

1.3. no ~ C ~ O B M R M  0 6 p a 3 o ~ a ~ ~ ~  MecTopoxqeHwR s o n o ~ a  p a 3 , ~ e n ~ -  

IOTCR H a  3HAOreHHble, 3K30reHHble, M ~ T ~ M O P @ M ~ O B ~ H H ~ I ~  H TeXHOreH- 

.. .~ 

w e w n  3 o n o r a  06ae~nnkm~cn s inepyloqwe o c n o B H u e  a o p ~ a q m .  
~ o J ~ o T o - K B ~ P ~ ~ B ~ ~ ~  M ~ O ~ ~ O T O - C V ~ ~ ~ C ~ M A H O - K B ~ D U ~ B ~ R  C~ODM~UMM. 

30Jl0~0 B PYAaX B OCHOBHOM C B O ~ O A H O ~  B KBapqe,  ClaCTMClHO - B Cyf lb-  

@w,qax M x a p a ~ ~ e p ~ 3 y e ~ c ~  HepaBHoMepHblM P a c n p e n e n e H n e M .  B 3 a ~ n -  

CMMOCTM OT COCTaBa c y J l b @ W ~ o ~  B 3TMX @ o ~ M ~ ~ W R X  BblnenRloTCR pas- 
nMYHble MMHepaf lbHble  TMnbl. M ~ C T O P O ) & ~ ~ H W R  npeACTaBf leHbl  M J l a M W ,  

XMnbHblMM 30HaMW M WTOKBePKaMM, @OPMMPOB~BUMMMCFI B YCJlOBHfiX 

CpeAHMX r f l y 6 ~ ~  B OCaAOClHblX, ByJlKaHHCleCKMX, MHTpy3HBHblX M PeXe 

~ O J ~ O T O - C Y ~ ~ C ~ W L \ H ~ R  C~ODM~UMFI.  B COCTaBe PYA rJlaBHytO POJlb Mr- 

p a a T  nwpwT, xanbKonMpwT, apceHonMpwT, nMppoTMH, c @ a n e p ~ ~  w rane- 
HWT B f lepeMeHHblX KOflblCleCTBaX. 30Jl0~0 TeCHO CBR3aHO C ~ y J l b @ M ~ a -  

MW. M~CTOPOW~HHR 3TOa @ O P M ~ ~ W M  npeACTaBJleHbl 3OHaMH BKpan- 

fleHHOCTM 30JlOTOHOCHblX C Y J ~ ~ @ M A O B  B OCaAOClHblX H ~ @ C ~ ) Y ~ M B H O -  
I 

OCaflOClHblX T O n q a X .  H ~ ~ ~ A K o  OHM TRrOTetOT K CyqeCTBeHHO YrflMCTblM 
MnW ~ P ~ @ W T M C T ~ I M  CnaHqaM.  

~ ~ ~ ~ O T O - K ~ D ~ O H ~ T - C ~ ~ ~ @ M ~ H ~ R  @OPM~UMFI 06be f l b lH f i e~  MeCTOpOX- 

A e H m  TMna 3anexeG1, x M n ,  r ~ e 3 , q o ~ o r o  M n u  BKpanneHHoro o p y n e H e t i m  

B K ~ P ~ O H ~ T H ~ I X  T O n q a X  W 0 6 p a 3 y t o q ~ x c f i  no HMM MeTaCOMaTMTaX. 

~ O ~ O T O - C M J ~ M K ~ T H ~ R  ( C K ~ P H O B ~ R I  C~ORM~UMFI .  M ~ C T O P O W ~ H M R  flpen- 
CTaBJleHbl CKaPHOBblMM 3aneXaMM C H ~ J ~ o x ~ H H O ~  ~ ) l f l b @ M ~ H O a  M 30Jl0- 

I TOFI ~ ~ ~ e p a n w 3 a q w e F 1  M C B R ~ ~ H ~ I  c KoHTavroeblMM OpeonaMM naneo3017- 

CKWX, PeXe M ~ ~ O ~ O ~ C K W X  rPaHMTOWAHblX MaCCMBOB. 

3 o n 0 ~ 0 - X ~ ~ U ~ A O H O B O - K B ~ P U ~ B ~ F I  ( ~ O ~ O T O - C ~ P ~ ~ P R H ~ R )  @OPM~UIM 
XapaKepW3yeTCR B~ICOKOA C ~ P ~ ~ P W C T O C T ~ ~ O  3OflOTa M 0 6 ~ n M e ~  C O ~ C T -  

BeHHO c e p e 6 p f l ~ b l x  MWHepaJlOB (cyJlb@W~o~, cynb@ocoJlefi); AJlR HeKO- 

TOPblX W3 HMX XapaKTepHbl TeflJlypWflbl. 3 0 n 0 ~ 0 - ~ e p e 6 p R ~ b l e  MeCTOPOX- 

neHMFl - XMJlbt, MMHepaflM30BaHHble M XMnbHble  30Hbl, UlTOKBePKH - 
@OPMMPY~~TCR, KaK flpaBWn0, B ~ ~ W ~ ~ O B ~ ~ X H O C T H ~ I X  YCJlOBMRX B CBR3M C 

Ha3eMHblM BYnKaHM3MOM. 

6 COOTBeTCTBWM C KOnMcleCTBOM C Y ~ ~ @ M ~ O B ,  IlPMCYTCTBytOqHX B py- 
AaX,  3HAOreHHble MeCT0PO)KAeHMR Pa3Aef lRtoT H a  y60r0-~yJ lb@M~~ble  

(A0 2%), ~ a J l ~ ~ y J l b @ M ~ ~ b l e  (A0 5'/0), y ~ e p e ~ H o - ~ y J l b @ M ~ ~ b l e  (5-20%) M 

CyqeCTBeHHO cyJlbCt)W~\Hble (6onee 20%). 
~ O M M M O  nePeClMCJleHHblX PYAHblX @ 0 p ~ a q M f i ,  I lpeACTaEJlRtOqWX 

C O ~ C T B ~ H H O  30nOTOpyAHble MeCTOP0)&4eHMFI, 30JlOTO RBJlReTCR BaXHblM 

nOJle3HblM KOMflOHeHTOM MHOrWX 3HAOreHHblX KOMnneKCHblX MeCTOPOX- 

A ~ H H ~  - rJlaBHblM 0 6 p a 3 0 ~  M ~ ~ H O ~ ~ O ~ @ M ~ O B ~ I X ,  MeAHOKOJlCle~aHHblX, 

K O ~ ~ ~ A ~ H H O - n o n ~ ~ e ~ a n n u ~ e c ~ ~ x ,  M ~ A H O - ~ u ~ e n e ~ b r x  H np. 
7.3.1.2. no M O P @ O ~ ~ O ~ M C ~ ~ C K M M  O C O ~ ~ H H O C T R M ,  YCJlOBMRM sane- 

r a w R  M BHyTpeHHeMy CTpoeHuto PYAH~IX Ten ,  a T a m e  xapalcrepy pac- 
npeAeneHWR 3OJlOTa 3HAOreHHble 3 0 f l O T O p y ~ H b l e  MeCTOpO)&4eHMR I lOn- 

p a 3 n e n n t o ~ c ~  H a  c n e n y t o q M e  ocHoeHble  npoMbrwneHHbre  TMnbj: UITOK- 

BepKW, MMHepaJlM30BaHHble M XHJlbHble 30Hbl, XHJlbl, 3aJleXM CnJlOUIHblX 

M BKpanneHHblX PYA, ~ ~ ~ 6 0 0 6 p a 3 ~ b l e  W H e f l p a ~ W n b ~ ~ i  @OPM~I  3a f l eXM M 

r~esna. 
U]TOKB~PKM, 0 6 p a 3 0 ~ a ~ ~ b l e  60JlbluW~ KOnMCleCTBOM Pa3JlHClHO OPM- 

eHTWpOBaHHblX, HeBblAepXaHHblX no @ O p ~ e  M HepaBHOMepHO PaCnpe-  

Aef leHHblX MaJ lOMoqHblX KBapqeBblX XMfl W TOHKMX nPOXMflKOB, a T a W e  

B K ~ ~ ~ ~ ~ H H o A  c y n b @ b l n ~ O A  M W ~ e p a n M 3 a q M e h ,  KaK npaBMJl0,  MMeWT 

BeCbMa 3HaClMTeJlbHble pa3Mepb l  no nJlOWaAM W H a  r f l y 6 M ~ y .  ~ T M  Me-  

CTOPO)&4eHMR flOKaflU3ytOTCR B M ~ T ~ M O P @ M ~ O B ~ H H ~ I X  fleC'iaH0-CnaH- 

qeeblx (yrnwc~b~x) T o n q a x ,  pexe B H ~ B ~ P X ~ H H ~ I X  n o p o A a x  cpentiero 
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MX KOnMCleCTBa M BO3MOXHbIX ~ a f l p a B n e ~ M G  MCflOnb3OBaHMR; 

4 rMAporeonoructecKMe, w ~ x e ~ e p ~ o - r e o n o r ~ c l e c ~ ~ e ,  r e o K p M o n o r w e -  

! 
c w e ,  r op~o - reono r~qec~~e  M npyrwe npMpoAHble  ycnosm ~ 3 y ~ l e ~ b 1  c 

I 

AeTanbHOCTbD, 06ecnernsa~qel  flOny.leHMe MCXOAHblX AaHHbIX, ~ e 0 6 -  
XOnMMbIX A n R  COCTaBneHMR IlpOeKTa p a 3 p a 6 0 ~ K M  MeCTOPO>Y4eHHR C 

YqeTOM p p e 6 o ~ a ~ ~ i  ~pMpOAOOXpaHHOr0 3aKOHOAaTenbCTBa M 6 e 3 o n a c -  

HOCTM rOPHblX pa6o~; 
AOCTOBepHOCTb AaHHblX 0 feOnOTMqeCKOM CTPOeHMH, YCnOBMRX 38-  

n e r a H w  M M O P @ O ~ O ~ M W  T e n  n o n e 3 ~ 0 r o  McKonaeMoro,  KaqecTBe M Konlr(- 

'4eCTBe 3anaCOB flOATBep>yqeHa Ha  IlpeflCTaBMTenbHblX A n R  BCerO Me-  

cTopo>yqeHMR yqacTKax  ~ e ~ a n ~ a q ~ ~ ,  p a 3 ~ e p  M nonoxewe KOTOP~IX 

OnpeAenReTCR HeApOflOnb3OBaTenRMH B K a w 0 M  KOHKPeTHOM Cnyclae B 

~ ~ B M C M M O C T M  OT r e o n o r M q e c K u x  O C O ~ ~ H H O C T ~ ~  n o n e 3 ~ 0 r o  McKonaeMoro;  

4nOACueTHble I l apaMeTpb l  KOHAML(M~~ YCTaHOBneHbl H a  OCHOBaHMM 

TeXHMKO-3KOHOMMYeCKWX PaCqeTOB, n03BOnRDwMX OnpeAenMTb Mac -  

lu~a6bl  M n p O M b l U n e H H y D  3HaqMMOCTb MeCTOPO>Y4eHMR C H ~ O ~ X O ~ M M O R  
CTeneHbD AOCTOBepHOCTM; 

PaCCMOTPeHO BO3MOXHOe BnMRHMB O T P ~ ~ O T K H  3anaCOB MeCTOpOX- 

AeHMR H a  O K p y X a D ~ Y D  C p e n y  M AaHbl  PeKOMeHAaqMM no npeAOTBpa- 

4 e H M D  MnM CHMXeHHD npOrH03MpyeMOrO YPOBHR OTpM4aTenbHblX 3KO- 

n o r w e c K M x  nocnenc~e~ i .  
1.5. P a ~ ~ o ~ a n b ~ o e  cooTHolueHMe sanacos p a 3 n ~ q ~ b 1 x  ~ a ~ e r o p ~ i ,  

BO3MOXHOCTb nOnHOr0 MnM 'iaCTMC(HOr0 MCflOnb30BaHMR 3aflaCOB KaTerO- 

PMM CZ npM IlpOeKTMpOBaHMM O T P ~ ~ O T K H  MeCTOPOweHHR OflpeAenRDTCR 

B K a w o M  OTAenbHoM cnyqae ~ e f l p o n o n b 3 o e a ~ e n e ~ .  P e l u a l o u y ~ ~  
@ ~ K T O P ~ M H  npM 3TOM FIBnROTCR O C O ~ ~ H H O C T H  reOnOrMcleCKOrO CTPOeHMR 

p y n ~ b l x  Ten ,  K P Y ~ H O C T ~  M xapanep pacnpeAeneHMR B HMX sono~a, 803- 

MOXHOCTM ~ O P H ~ I X ,  6yp0Bb lx  M ~ ~ O @ M ~ M ~ ~ C K M X  cpeAcTB p a 3 s e n ~ ~ ,  ycno- 
BMR M CPOKM CTpOMTenbCTBa npennpMRTMR, CTefleHb PMCKa KanMTanbHblX 

B ~ O X ~ H M ~ ,  a TaloKe OnblT pa3BeAKM M p a 3 p a 6 0 ~ ~ ~  M ~ C T O ~ O ~ ~ H U ~  aHa- 

no rMuHoro  Tuna.  

B cnyqae, e c n M  nonycteHHblx  B npoqecce p a 3 ~ e ~ ~ ~  ~ e c ~ o p o w e ~ ~ k  
AaHHblX OKaXeTCR HenOCTaTOYHO n n R  o ~ ~ ~ K T M B H o ~  0qeHKH 3aflaCOB, MX 

KaCleCTBa M ~ K O H O M W C ~ ~ C K O ~ ~  3HaqHMOCTM MeCTOPOweHMR, rK3 M TK3 
MOrYT f l 0 ~ p e 6 0 B a ~ b  IlPOBeAeHMR H a  06bene AO~OnHMTenbHb lX  pa60-r. B 

T.q. o ~ ~ ~ I T H o - ~ P o M ~ I ~ ~ ~ ~ H H ~ ~  OTPB~OTKW, H flpeACTaBneHMR HeflOCTalo- 

2. r p y n n ~ p o s ~ a  ~ e c t o p o ~ e ~ n u  no cnoxtioctn 
reonorwecKoro ctpoetim 

I 

I 2.1. H ~ O ~ X O A M M ~ H  M AOCTaTOqHaH CTefleHb AeTanbHOCTH H3YqeHMR 

s o n o ~ o p y ~ ~ b l x  ~ e c ~ o p o w e ~ ~ i  B npoqecce p a 3 s e n ~ ~  onpeAenReTcR B 

I I  3aBHCMMOCTM OT CnOXHOCTM MX reOnOrMC(eCKOr0 CTPOeHMFI. 

no p a 3 ~ e p a ~  M @ o p ~ e  PYAH~IX Ten ,  M ~ M ~ H ~ ~ M B O C T H  HX MOUHOCTM, 
BHyrpeHHerO CTPOeHMR M O C O ~ ~ H H O C T R M  PaCIlpeAeJleHMR 3OnOTa 30JlO- 

TOPYAHble MeCTOPOweHMR, KaK CBWAeTenbCTByeT IlpaKTMKa, COOTBeTCT- 

BYDT 2, 3 M 4-U r p y n f l a M  CnOXHOCTM, YCTaHOBneHHblM ( ( K ~ ~ C C M @ M K ~ ~ M -  

en 3aflaCOB M ~ C T O ~ O ~ ~ H H ~  M llPOrH03HblX PeCypCOB TBepAblX nOJle3- 

HblX MCKOnaeMblX)). 

KO 2-M rpyfllle OTHOCRTCR MeCTOPOXAeHMR ( ~ ~ ( ~ c T K H )  CnOXHOrO re0- 
nOr l lWCKOr0  CTPOeHMR, I lpeACTaBneHHble  KPYflHblMM MMHePaJlM30BaH- 

HblMM H )KMnbHblMM 30HaMM ( I ~ P O T R X ~ H H O C T ~ D  6onee 1 KM, MOUHOCTLD 

5 - 10 M M 6onee) MnM l u ~ ~ K B e p ~ a ~ l l . ( f l f l ~ ~ a n b D  6onee 1 KM~) ;  3HaCIM- 

TenbHb lMu  no p a 3 ~ e p a ~  s a n e x a M w  (1 - 3 KM no npoc~upa~~ to ,  nepeble 
COTHM MeTPOB no f laAeHMD, C Y C T ~ ~ ~ ~ ( W B ~ I M H  MOUHOCTRMM OT nepBb lX  

MeTpOB M Gonee) ,  IlPOTFlXeHHblMM (6onee 1 KM) XMJlaMM 3 ~ a q M ~ e n b H 0 f i  

(AO 3 - 4 M) MOL~HOCTM. PYAH~R M M H ~ P ~ ~ M ~ ~ ~ W R  P a c n p e A e n e H a  Hepae-  

HOMePHO. K HHM OTHOCRTCR: 

MeCTOPOweHMR TMna MMHePanM30BaHHblX 30H C MOUHOCTRMM 

PYnHblX T e n  OT 5 - 10 80 AeCHTKOB MeTPOB ( C Y X O ~  nor, H ~ > ~ ~ ~ H W H C K O ~ ,  
6 0 ~ ~ 0 ' 4 ~ b l R  YclaCTOK O ~ H M ~ H ~ A M H C K O ~ O ,  M ~ ~ c K o ~ ,  X ~ K ~ H A X M H C K O ~ ,  6a- 
K~IPYMK B Kasaxc~a~e) :  

MeCT0PO)QeHMR TMna UlTOKBePKOB C flnOlL(anbt0 OKOnO 1 K M ~  (My- 
PyHTay B Y ~ ~ ~ K M c T ~ H ~ ,  4eHTpanbHaR qaCTb MeCTOpOweHMR KYMTOP B 

K H ~ ~ M ~ M M ,  m M n a y  B T ~ A W K H C T ~ H ~ ) ;  
l MeCTOPOweHMR TMna 3 a J l e X e i  C PYflHblMW TeJ laMi i  MOUHOCTbO 3 - 

5 M 6onee MeTpOB ( O K M c n e ~ ~ b l e  . pyAb l  ~ o C T O ~ ~ H O ~ O  YqaCTKa O f l M ~ n M a -  

nMHCKOr0 MeCTOPOweHMR, Kpyf lHble 3 a n e X M  K o K ~ ~ T ~ c C K O ~ O  MeCTOpOX- 

AeHMR B Y 3 6 e K M c ~ a ~ e ) ;  

MeCTOPOweHWR TMna X M n  C Bb lnepXaHHblMM MOUHOCTFIMM 6onee 
1 MeTpa  ( A K ~ ~ K ~ U C K O ~  B Kasaxc~a~e) .  

K 3 - ~  rpyflne OTHOCRTCR MeCTOPOweHMR ( Y ~ ~ C T K M )  O W H b  CJl0)(0(0rO 

reonorMctecKoro CTpoeHMR, npeAcTasneHHb le  CpenHMMM ( ~ P O T R X ~ H H O -  

CTbD OT COTeH A 0  TblCRClM M ~ T ~ O B )  M KPYflHblMH MMHePanM30BaHHblMM H 

XMnbHblMH JOHaMM, 3aJleXaMH ( f l e p ~ b l e  COTHM MeTPOB n0 IlPOCTMPaHMK) 

H I laAeHMD, MOUHOCTbK) 1 - 2 M), XMnaMM (M~M~HCIIIBO~~ MOUHOCTM OT 

HeCKOnbKMX CaHTHMeTpOB A 0  3 M) CnOXHOrO CTPOeHMR. P a c I l p e n e n e ~ M e  

OpyAeHeHMR BeCbMa HepaBHOMepHOe, HepenKO IlpepblBUCTOe. K HHM OT- 

HOCRTCR: 

MeCTOPOweHMR TMna MHHePanM30BaHHblX 30H C PYAHblMM T e n a M H  

MOLqHOCTbD 3 - 5 M 6onee MeTpOB ( ~ ~ H - X O ~ ~ ~ M H C K O ~  6 POCCWM, KLI~M- 
n a n M a  B Y ~ ~ ~ K M c T ~ H ~ ,  K ~ a ~ n G y n a r c ~ o e  B Asep6afinxa~e, Yope B Tan- 
XMKMCTaHe, f l M q ~ B a 3 - T e ~ c K o e  B APM~HMW, M a K M a n  B KWP~M~MM) ;  
l MeCTOPOweHMR TMna XMflbHblX 30H C PYnHblMM TeJlaMM MOUHO- 

CTbO A 0  1 - 2 M 6onee MeTpOB ( K ~ ~ ~ K M H c K o ~ ,  ~ O K ~ O B C K O ~ ,  3 n b n o p a ~ 0 ,  

C O B ~ T C K O ~ ,  M H O ~ O B ~ ~ U ~ H H H O ~ ) ;  



M e c T o p o w e H H R  TMna sanexeeR c PYAH~IMH T e n a m  MO~HOCTLK)  1 - 
2 M 6onee MeTpoe  (Kypa~axc~oe, C e e ~ n u ~ c ~ o e ,  n e 6 e ~ ~ ~ o e ,  A a y r b n ~ a y  

B Y ~ ~ ~ K H c T ~ H ~ ) ;  
MeCTOPOweHHR XblJlbHOrO Tblna C IlPOTRXeHHblMM (A0 1 KM M 60- 

flee) Y J l a M M  MOqHOCTbtO I l ePBb le  AeCRTKH CaHTHMeTPOB (AapacyH-  

C K O ~ ) ,  a T a m e  KOPOTKMe XMnb l  (AO I lepBblX COTeH M ~ T ~ O B )  C M3MeHCIM- 

BOA MOqHOCTbK) - OT HeCKOnbKMX CaHTblMeTPOB A0  2 - 3 MeTPOB (A~MH- 
CKOe, K ~ ~ ~ M K ~ H c K o ~ ,  K a p a n b B e e ~ c K o e ,  W ~ ~ M R H C K O ~  B APM~HWM); 

MeCTOPOweHMR Tblna PYAHbIX C T O ~ ~ O B  (WepyA B K H P ~ M ~ M M )  U TM- 

na o p y A e H e n b l x  AaeK  ( 6 e p e 3 o ~ c ~ o e ) .  

K 4-i( rpyllne OTHOCRTCR MeCTOPOweHblR BeCbMa CJlOXHOrO reOJl0- 

rMrecKoro  C T p o e H m .  K HHM OTHOCRTCR M e n w e  no p a 3 ~ e p a ~  (npo~rr- 
XeHHOCTbtO I l epBb le  AeCRTKM M~TPOB) eAMHM'4Hble MJlM ~ 6 J l b l X e ~ H b l e  

O W H b  ManOMOuHb le  (A0 0,3 - 0,4 M) XMnbl,  nMH3bl; ~ e 6 0 n b W M e  ( I l p o ~ R -  

XeHHOCTbK) A 0  100 M) WUlb l ,  JlWH3bl, MMHePaflM30BaHHble 30Hbl, 3aJleXM 

C pe3KO M ~ M ~ H . ~ M B o ~  MOuHOCTbtO MJlM MHTeHCWBHO HaPYUleHHblM 3a f l e -  

raHMeM M Tens C c l p e 3 B b l r a A ~ O  CJlOXHbIM npepblBMCTblM, r ~ e 3 ~ 0 0 6 p a 3 -  

HbrM p a c n p e A e n e H M e M  P Y A H ~ I X  c ~ o n n e ~ w i  ( ~ e c ~ o p o w e ~ ~ e  KOMMYHB- 
POBCKOe, YraCTOK T 0 ~ 6 e p f l b l  MeCTOpO'yqeHMR Kor6yna~  B Y ~ ~ ~ K M c T ~ H ~ ) .  

2.2. ~ ~ M H ~ A ~ ~ X H O C T ~  MeCTOPOweHMR K  TO^ Hnbl M H O ~  rpynfle yCTa- 

HaBnMBaeTcg no cTeneHw c n o w o c T n  r e o n o r c l r e c l t o r o  CTpoeHMR OCHOB- 

H ~ I X  PYAH~IX Ten,  s a ~ n l o r a m ~ ~ x  H e  M e H e e  7O0/0 6 a n a ~ c o s b 1 x  sanacoe 
MeCTOPOweHMR. 

2.3. f l p M  OTHeCeHMM MeCTOPO))(qeHMR K  TO^ MflM M H O ~  rpynfle MOrYT 

MCnOnb30BaTbCR KOJlMcleCTBeHHble XapaKTePMCTMKM M3MeHC(HBOCTM OC- 

HOBHblX C B O ~ C T B  OPYAeHeHMR (IlpMfl. 1). 

3. M3yve~ue reonorHvecKoro CrpoeHHn 
u setqecreetiiioro cocraea pya ~ e c r o p o ~ e ~ u A  

3.1. n o  pa3BeAaHHOMy MeCTOpOweHMK) H ~ O ~ X O ~ M M O  MhleTb TOnO- 

rpa@kIclecKylo OCHOBY, M ~ C U T ~ ~  K O T O P O ~ ~  COOTBeTCTBOBan6bl blX pa3Me-  

PaM, OCO~BHHOCTHM reOnOrblcleCKOr0 CTPOeHMR M peJ lbe@y MeCTHOCTM. 

T o n o r p a @ b l r e c ~ ~ e  KaPTbl M RnaHbl  H a  30flOTOPYAHblX MeCTOPO))(AeHMRX 

0 6 b l ~ 1 ~ 0  C0CTBBflRK)TCR B M ~ c W T ~ ~ ~ X  1 :lo00 - 1 :5000. Bce pa3BeAOcl- 

Hb le  M 3KCnnyaTaqMOHHble B ~ I P ~ ~ O T K W  ( K a ~ a B b l ,  Wyp@bl,  UITOflbHH, U a X -  

Tbl, C K B ~ X H H ~ I ) ,  npo@Mn# AeTanbHblX ~ ~ o @ M ~ M ~ ~ ~ c K M x  Ha6nK) f leHM~,  a 
T a m e  eCTeCTBeHHble 0 6 ~ a X e ~ b l R  PyAHblX T e n  M MMHepaflM3OBaHHblX 30H 

AOJlXHbl 6 b l ~ b  MHCTPYMeHTaflbHO nPMBF13aHbl. n 0 ~ 3 e M ~ b l e  rOpHble Bbl- 

pa60~m M CKBaXMHbl HaHOCRTCR H a  I l naHb l  no AaHHbIM M ~ ~ K U J ~ A A ~ ~ C K O A  

CbeMKH. M ~ P K u ~ ~ ~ A ~ P c K M ~  I l naHb l  rOPM3OHTOB rOPHblX pa60~  0 6 b 1 ' 4 ~ 0  

cocTasnRwTcR B ~ a c ~ ~ a 6 e  1:200, ceoAHb le  n n a H b l  B ~ a c u r ~ a 6 e  H e  

Menbc le  1:1000. m R  C K B a M H  CneAyeT  BblqMCJlMTb KOOPAHHaTbl TOCleK 

n e p e c e r e H m  MMM K P O B ~ M  M ~ O A O W B ~ I  p y A H o r o  T e n a  M ~ O C T P O H T ~  npo- 
n o x e H m  MX C T B O ~ O B  H a  ~ ~ O C K O C T R X  n n a H o B  M p a 3 p e 3 0 ~ .  

3.2. r e ~ f l ~ r ~ r e ~ ~ ~ e  CTpOeHMe MeCTOPO)I<AeHHR AOflXHO 6 b l ~ b  Ae- 
TaflbHO M3YCleHO M 0 ~ 0 6 p a X e H 0  H a  r e 0 f l 0 r M r e ~ K 0 ~  KapTe M a c L U ~ a 6 a  

1:1000 - 1:5000 (B 3aBblCMMOCTM OT pa3MepOB b l  CJlOXHOCTM MeCTOpOX- 

A ~ H M R ) ,  reono rMrecKMx  p a 3 p e 3 a x V  nnatiax, npoeKqMslx,  a B ~ e o 6 x o ~ ~ -  
M ~ I X  c n y r a s l x  - Ha  6 n o ~ - ~ ~ a r p a ~ ~ a x  M M o A e n R x .  r e o n o r w e c ~ ~ e  M reo- 
@ M ~ M ' ~ ~ C K M ~  MaTepHaJlbl  no MeCTOpOweHblK) AOf lXHbl  AaBaTb  npeA- 
c T a s n e H H e  o paa~epax M @ o p ~ e  PYAH~IX T e n ,  Y C ~ O B M R X  HX 3 a n e r a ~ ~ ~ ,  

BHYTPeHHeM CTPOeHMM b l  CflJlOWHOCTbl, XapaKTepe BblKnMHHBaHMR PYA- 
HblX T e n ,  PaCIlpeAef leHblM 3OnOTa B HblX, OCO~~HHOCTFIX bl3MeHeHMR 

B M e q a l o q b l X  IlOpOA M B3ablMOOTHOUeHMRX PYAHblX T e n  C BMeLL(at0uMMH 

IlOpOAaMM, CKflaAclaTblMM CTPYlCrYPaMH M TelCrOHMCleCKMMM HapyWeHMR- 

MM B CTefleHM, H ~ O ~ X O A H M O ~  M A O C T ~ T O ~ ~ H O ~  A f lR  O ~ O C H O B ~ H M R  nOAC'ie- 

T a  3 a n a c o a .  C n e ~ y e ~  T a w e  0 6 0 c ~ o a a ~ b  r e o n o r c l r e c l t w e  rpaHMqb1 Me-  

CTOPOH(4eHMFI b l  IlOMCKOBble KPMTePMW, O f l P e A e f l S I t O ~ M e  MeCTOnOflOXe- 

HMe nepCfleKTblBHblX ~ ' ~ ~ C T K O B ' .  

3.3. B b l ~ ~ ~ b l  H a  nOBePXHOCTb b l  IlpMnOBepXHOCTHble WCTM 3OnOTO- 

PYdHblX T e n  M MMHepanM3OBaHHblX 30H Cf leAYeT H3yr laTb KaHaBaMM, 

L U y p @ a ~ b l ,  Wyp@aMM C PaCCer  KaMM, TPaHWeRMM ( P ~ C ~ W C T K ~ M H ) ,  np0k 
AeHHblMH no flPOCTHpaHMK) PYAHblX Ten ,  M H ~ ~ ~ Y ~ O K M M M  CKBaXMHaMM C 

nPHMeHeHMeM ~ ~ O @ W ~ M C ( ~ C K M X  H reOXMMblCleCKMX MeTOAOB M 0 n p 0 6 0 B a ~ b  

C AeTaJlbHOCTbK), ~ O ~ B O J I F I H > ~ ~ ~  YCTaHOBMTb MOP@OS~C)~MH) H YCnOBHFI 

3af leraHMR PYAHblX T e n ,  r f l y 6 ~ ~ y  pa3BMTHR M CTpOeHMe 30Hbl OKMCJleHMFI, 

s~opnrl~oro C Y ~ ~ Q M A H O ~ O  0 6 0 r a q e ~ M ~ 1  M cTeneHb  ee 0 6 0 r a ~ q e ~ ~ ~  sono- 
TOM, O C O ~ ~ H H O C T M  bl3MeHeHMR BeueCTBeHHOrO COCTaBa, TeXHOf lOMqe-  

CKMX CBO~CTB M IlpOBeCTM I lOACWT 3aflaCOB IlePBMrHblX, CMeUaHHblX M 

OKHCfleHHblX PYA pa3AeJlbHO I lO flpOMblWJleHHb\M ( T ~ X H O J ~ O ~ M ~ ~ C K M M )  

THflaM. 

3.4. Pa3BeAKa  30JlOTOPYAHblX M e C ~ o p O w e ~ M i  Ha  r f l y 6 ~ ~ y  O C y u e -  

CTBflReTCR rOPHblMbl B ~ ~ P ~ ~ O T K ~ M W  W CKBaMHBMM C blCflOflb30BaHMeM 

~ ~ O @ M ~ M W C K M X  MeTOAOB M c c J ~ ~ A o B ~ H M ~ :  Ha3eMHblX, B C K B a M H a X  M 

fOPHblX B ~ I P ~ ~ O T K ~ X .  

M ~ T O A M K ~  pa3BeAKM - COOTHOWeHble 0 6 a e ~ o s  rOPHblX pa60~  M 6y- 
PeHHR, BMAbl rOPHblX B b l p a 6 0 ~ 0 ~  M ~ f l O ~ 0 6 b l  ~ Y ~ ~ H H S I ,  reOMeTpMR M nno- 
THOCTb p a 3 B e ~ O c l ~ 0 n  CeTH, MeTOAbl M c n o c 0 6 b l  O ~ ~ O ~ O B ~ H W F I  Of lpeAe-  

JlRK)TCFI WCXOfl54 M3 feOflOrW~eCKMX O C O ~ ~ H H O C T ~ ~ I  MeCTOPOH(4eHMSI C YC(e- 

' no p a h 0 ~ y  MeCTOpOX,4eHUR U PYAHOMY flOnK) PeKOMeHayeTCR HMeTb TeOnOrHc(eCKyt0 KapTy, 
KapTy JOnOTOHOCHOCTH B ~ a c w ~ a 6 e  1 :25000 - 1 :500W ( U H O ~ A ~  1 :10000) C COOTBeTCTByloqHMH 
p a ~ p e j a ~ m .  Y ~ a s a n ~ b l e  MarepHanbl aonxnbl oTpaxaTb p a 3 ~ e ~ e n u e  pyaoKonrponupymqmx c r p y ~ -  
TYP bl PYCIOBMeUaIO~HX KOMnneKCOB flOpOA, 30nOTOPY~HblX MeCTOPOX,4eHHh H P Y ~ O I ~ ~ O R B ~ ~ H H ~  
pamona, a T a w e  yrlacrlcoe. Ha KOTOP~IX oqenenbl nporHo3nble pecypcbl sono~a. P e ~ y n b r a r ~  npoee- 
AeHtiblx B pamone reo@m3uqec~~x ~ccne,qo~anmA cneAyeT ucnonbJoeaTb npu comaenennm reono- 
rnqecKHx Kapr n palpe3oe K HHM H OTpaxaTb Ha C B O ~ H ~ I X  nnaHax HHrepnpeTalyru r e o @ u 3 ~ c ( e c ~ ~ x  
a n o ~ a n ~ h  0 ~ a c ~ u ~ a 6 e  npe,qcraenneMblx uapr. 
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TOK H a  yclacTKax ~ e ~ a n ~ 3 a q ~ ~  q e n e c o o 6 p a 3 ~ 0  c r y q a ~ b ,  KaK n p a e M n o  H e  

MeHee ,  cleM B 2 pasa no cpaeHeHMto c ~ P M H F I T O ~  n n s l  KaTeropuM C,. 
flpM MCllOJlb30BaHMM MHTePllOnRqMOHHblX MeTOflOB nOACcleTa 3a l l a -  

COB ( ~ ~ O C T ~ T M C T M K ~ ,  MeTOfl 0 6 p a ~ H b l ~  PPCCTORHM~ M np.) Ha  YCIaCTKax 

g e ~ a n ~ s a q w ~  H ~ O ~ X O A M M O  o 6 e c n e r ~ ~ b  nnoTHocTb  p a 3 s e ~ o q ~ b l x  nepe- 
c e r e ~ ~ i ,  n0CT;ITOclHYlO O ~ O C H O B ~ H M R  OnTMManbHblX MHTepnOnRqM- 

0 H H b d  @ o ~ M Y ~ .  
Y ~ ~ ~ C T K M  n e ~ a n ~ 3 a q ~ ~  A O ~ ) K H ~ I  OTpaxaTb  OCO~~HHOCTL I  ycf l0BMA 3a- 

neratim M @ o p ~ y  PYQH~IX T e n ,  B M e y a w q M x  OcHoBHble 3 a n a c b 1  M e m o -  

PowueHMR, a T a m e  npeo6nanato~qee KarecTBo  PYA. no B O ~ M O ~ O C T M  

OHM pacnonarawcn B KoHType 3anac06,  noanexayux n e p e o o c l e p e f l ~ o t i  

O T ~ ~ ~ O T K ~ .  8 TeX CflyclaRX, KOrAa YclaCTKM, HaMecleHHble K nepB00c le-  

pe,4~0a O T ~ ~ ~ O T K ~ ,  H e  XapaKTepHbl n n R  BCerO MeCTOPO>KAeHMR n0 OCO- 

~ ~ H H O C T R M  reonorMclecKoro C T p o e t i m ,  KaclecTBy py,q M rop~o-reonoru- 
cleCKMM YCnOBMRM, AOflXHbl 6 b l ~ b  QeTaf lbHO M3YcleHbl T a m e  YL(aCTKM, 

y n o s n e T s o p w o y M e  aToMy ~ p e 6 o s a ~ ~ m .  h c n o  M p a s ~ e p b ~  yclac-rltos ne- 
~ a n ~ 3 a q ~ ~  H a  MecTopo>yqeHmx onpeAenRtoTcR B ua>yqoM oTAenbHoM 

cnyc lae  ~ e ~ p o n o n b s o e a r e n e ~ .  

f l o n y q e ~ ~ a n  H a  yqac-rrax ~ e ~ a n ~ 3 a q n ~  r e o n o r u r e c K a R  M H @ O ~ M ~ ~ M A  
MCnonb3yeTCR AJlR nOATBep>KAeHMH r p y n n b l  CflOXHOCTM MeCTOPOMeHMR, 

yCTaHOBneHMFl COOTBeTCTBMR ~ P M H F I T O ~  MeTOAMKCl M ~ b l 6 p a H H b l x  TeXHM- 

c l e c w x  cpeacre p a 3 e e n ~ ~  OCO~~HHOCTFIM ero r e o n o r c l r e c u o r o  CTpoeHMfi, 
OqeHKe AOCTOBepHOCTM pe3ynbTaTOB O ~ ~ O ~ O B ~ H M H  M nOflCcleTHblX na- 
p a ~ e ~ p o e ,  npMHnTblx npM n o n c c l e ~ e  aanacoe H a  o c ~ a n b ~ o i 4  ClaCTM Me-  
CTopoWeHMR,  a T a m e  y c n o s c l n  p a 3 p a 6 0 ~ ~ ~  ~ e c ~ o p o > y q e ~ n A  B q e n o ~ .  
Ha p a 3 p a 6 a ~ b l e a e ~ b l x  MecTopongeHMs lx  Ann BTMX qenei  M C ~ O ~ ~ ~ Y I O T C R  

4aHHb le  B K C ~ ~ ~ ~ T ~ ~ M O H H O ~  pa3BenKM H p a 3 p a 6 0 1 ~ c l .  

Ha MeCTOPOmeHMRX C nPePblBMCTblM OPYneHeHMeM, OUeHKa 3ana -  
COB KOTOPblX llPOM3BOAMTCR 6 8 3  reOMeTPM3aqMH KOHKPeTHblX PYflHblX 

T e n  B O ~ O ~ L L \ ~ H H O M  KOHTyPt? C MCnOnb30BaHMeM K O ~ @ @ M ~ M ~ H T O B  PYAO- 

HOCHOCTM, H a  O c H o B a H w  OnpeneneHMR npocTpaHcTseHHoro  nonoxetim 
mnMclHblx  @OPM M paauepoe yclac-rKoe K O H ~ ~ H ~ M O H H L I X  PYA nonwa 
6 b l ~ b  0 4 e H e H a  BO3MO)KHOCTb MX C ~ ~ ~ K T M B H O ~  BbleMKM. 

3.5. Bce pa3BeflOclHble Bblpa60TUM M BblXOAbl PYAHblX T e n  MnM 30H 

H a  nOBepXHOCTb QOnXHbl 6b l~b  3anOKYMeHTMPOBaHbl. P e 3 y n b ~ a ~ b l  OnPo- 

~OB;IHMR BblHOCFlTCR Ha  IlepBMclHylO AOKyMeHTaqMIO M CBepRlOTCR C re0- 
nOrMcleCKMM OnMCaHMeM. 

~ O ~ H O T ~  M KacleCTBO I I ~ ~ B M C I H O A  AOKYMeHTaqMM, COOTBeTCTBMe ee 
TeOllOrMcleCKMM OCO~~HHOCTFIM MeCTOPOW,QeHMR, IlPaBMflbHOCTb O n p e n e -  

neHMR IlPOCTPaHCTBeHHOrO IlOflOXeHMR CTPYKTYPHblX 3neMeHT08 ,  CO- 
CTaBfleHMR 3apMCOBOK M MX O ~ M C ~ H H ~ ~  AOnXHbl  CWCTeMaTMcleCKM KOHTPO- 

nMpoeaTbcH c n w e H M e M  c ~ a ~ y p o t 7  c n e q M a n b H o  ~ a 3 ~ a c l e n ~ b 1 ~ ~  B ycra- 
HOBneHHOM nOpRQKe KOMMCCMRMM. P e 3 y n b ~ a T b l  IlPOBePOK o@OPM~R~OT-  

CR BKTBMM. 

3.6. &IR ~ 3 y c l e ~ ~ n  KaclecTBa n o n e 3 ~ o r o  McuonaeMoro,  OKoHTypMBa- 

HMR p y ~ ~ b ~ x  T e n  M no~ccce~a sanacos B c e  p y w b l e  nHTepeant.1, BCKP~I- 

~ b l e  Qa3BeAOCIHblMM B ~ I P ~ ~ O T K ~ M M  MJlM YCTaHOBneHHble B eCTeCTBeHHblX 

I 
.-- , 
O ~ H P X ~ H M ~ ~ ,  A O f l X H b l 6 b l ~ b  0np060~a~bl. 

3.6.1. Bb160p MeTOAOB M C ~ O C O ~ O B  O ~ ~ O ~ O B ~ H M F I  llPOM3BOnMTCR 

MCXO~~SI  M3 KOHKpeTHblX reOflOrHcleCKMX O C O ~ ~ H H O C T ~ A  MeCT0pO)YqeHMR. 
I n p n ~ n ~ b l e  H a  MecTopoHqleHMM MeTOA M cnoco6 O ~ ~ O ~ O B ~ H M R  f lOnXHbl 
I 0 6 e c n e c c ~ e a ~ b  Hab460nbluytO AocToeepHocTb  p e 3 y n b ~ a ~ o e  npM noma- 

T O ~ ~ H O ~  llpOM3BOflMTeflbHOCTM M BKOHOMMclHOCTH. 6 Cflyclae npHMeHeHMR 

HeCKOnbKMX MeTOAOB M C ~ O C O ~ O B  0 n p 0 6 0 8 a H ~ ~ 1  MX H ~ O ~ X O A H M O  COnOC- 

TaBMTb no TOclHOCTM pe3ynbTaTOB M AOCTOBepHOCTM. 
n p ~  ~b160pe MeToAoB ( r e o n o r ~ c l e c ~ ~ i ,  ~ ~ o @ M ~ M ~ ~ c K M ~ I )  M CIIOCO~OB 

( K ~ P H O B ~ I A ,  6 0 ~ 0 3 ~ 0 B b l f i ,  ~ ~ A M P K O B ~ I ~  M AP.) O ~ ~ O ~ O B ~ H M R ,  OnpeAe f l e -  

HMM KacleCTBa o~6opa M 0 6 p a 6 0 ~ ~ ~  npo6, OqeHKe AOCTOBepHOCTM pe- 
3yJlbTaTOB o n p o 6 0 ~ a ~ ~ ~  CfleAyeT pyKOBOACTBOBaTbCR " T ~ ~ ~ O B ~ H M R M M  K 

O ~ O C H O B ~ H M ~ O  AOCTOBepHOCTM o n p o 6 0 e a ~ ~ ~  PYAHblX M ~ C T O P O ~ ~ H H ~ "  

(TK3,1993) M " T P ~ ~ O B ~ H M R M M  K ~ ~ O @ M ~ M C I ~ C K O M Y  O ~ ~ O ~ O B ~ H M K )  npM 

nogcc leTe  sanacos ~ e c ~ o p o x , q e ~ ~ A  M e T a n n o B  n HepyAHoro  cb~pbn'' 
(TK3, 1 985). 

3.6.2. Onp06osa~~e p a 3 ~ e ~ o c l ~ b l x  c e c l e ~ ~ i  c n e A y e T  n p o u 3 ~ 0 -  

AMTb C ~ 0 6 f l t O f l e H M e ~  CneQylOublX ~ c J ~ o B M ~ ~ :  

ropHb le  B ~ I ~ ~ ~ O T K M ,  HaMeccaeMble n n R  BCKP~ITMR M nepeceqetim 
M O ~ ~ H ~ I X  PYAH~IX T e n  (OPT~I, ~ ~ e p w n a r ~ ) ,  cnenye'r opMenTMposaTb nep- 
IleHAMKYflRPHO HanpaBneHMtO M ~ K C M M ~ ~ ~ H O ~  M3MeHCIMBOCTM OPYAeHe- 

HMR. B ~ I P ~ G O T K M ,  HaMeclaeMble  fink n p o c n e x M s a H M n  M a n o M o u n b t x  pyn- 
HblX T e n  (UTP~KM, B O C C T ~ ~ O ~ M ~ ) ,  IlOJlHOCTbK) BCKPblBaeMblX MX 3a60RMM 

- BAOnb 3TOr0 HanpaBneHMR, A n R  CKBaXMH ~e06xo MMO 0 6 e ~ n e c l M T b  9 
\ n e p e c e c l e H m  MMM PYAH~IX T e n  no4 y r n o M  tie M e H e e  30 ; 

CeTb o n p o 6 0 e a ~ ~ ~  AOJlXHa 6 b l ~ b  B ~ I ~ ~ P X ~ H H O ~ ~ ,  nJlOTHOCTb ee On- 

PeflenReTCR reOnOrMcleCKMMM OCO~~HHOCTFIMM M3YclaeMblX YqaCTKOB Me-  

CTOpOWeHMR; n p 0 6 b l  H ~ O ~ X O ~ ~ H M O  0 ~ 6 u p a l b  B HanpaBneHMM MaKCM- 
1 

MaflbHoA M3MeHclMBOCTM OPYAeHeHMR; B Cnyc lae nepeCecleHMR PYnHblX 

T e n  pa3BeAOclHblMM B b l p a 6 0 ~ K a ~ M  (6 O C O ~ ~ H H O C T M  C K B ~ W H ~ M M )  I l O n  

OCTPblM YrnOM K HanpaBfleHMIo M ~ K c M M ~ ~ ~ H o ~ ~  M3MeHCIHBOCTM ( e ~ f l ~  I lpM 

3TOM B03HMKalOT COMHeHHR B IlpenCTaBMTenbHOCTM O I l p 0 6 0 ~ a ~ M R )  KOH- 

T P O ~ ~ H ~ I M M  pa60TaMM M ~ M  ConocTasneHMeM aonnuia 6 b 1 ~ b  ~ o ~ a j a t i a  
B03MOXHOCTb HCflOflb30BaHMR B IloACcleTe 3anaCOB pe3ynbTaTOB OnPo- 

~ O B ~ H M F I  BTMX c ~ c ( ~ H M ~ ;  

0 n p 0 6 0 B a ~ M e  H ~ O ~ X O A M M O  npoeoflMTb H e n p e p b l e t i o ,  H a  n o n H y t o  

M O ~ H O C T ~  p y n H o r o  T e n a  c B b l x o n o M  BO B M e q a t o q H e  nopoAbr Ha  eenu- 
clMHY, n p e B b l l l l a K l ~ y @  MOqHOCTb flyCTOrO MnM HeKOHAMqMOHHOrO np0- 
CnOR, BKflH)claeMOrO B COOTBeTCTBMH C T P ~ ~ O B ~ H H F I M M  K O H A M ~ M ~  B npo- 
~ b l w n e ~ ~ b ~ i  KOHTYP: n n ~  p y ~ ~ b ~ x  T e n  6 e 3  BMAMM~IX reonorHclecKMx 



~ f lYL (ae  BblRBneHMR HeAOCTaTKOB, BnMRKlqMX H a  TOqHOCTb 0np060~a- 
HHFI, c n e A y e T  ~ P O M ~ B O A M T ~  nepeonpo60san~e pyAtioro MHTepsana.  

~ ~ O C T O B ~ ~ H O C T ~  nPMHRTblX MeTOAOB M C ~ O C O ~ O B  O ~ ~ O ~ O B ~ H M R  KOH- 

TpOJlMPYeTCR 6onee I lpeACTaBMTenbHblM C ~ ~ O C O ~ O M ,  KaK npaBMf l0 ,  BanO-  

BblM ( ~ ~ ~ ~ H P K O B ~ I M )  B COOTBeTCTBMM C ' ' T ~ ~ ~ O B ~ H M R M M  K O ~ O C H O B ~ H H D  

fiOCTOBepHOCTM onpo6o~an~n PYAHblX M ~ C T O P O W ( ~ ~ ~ H L ~ ~ ~ "  (TK3.1993) M 

CyU(eCTBYIOU(MMM MeTOflMCleCKMMM peKOMeHAa4MRMM. m R  3 ~ 0 h  4 e n M  

H ~ O ~ X O A M M O  T a w e  ~ c n o n b 3 o e a r b  AanHb le  TexnonorMclecKnx npo6, Ba-  

n0Bb lX  npo6, O T O ~ P ~ H H ~ ~ X  A n R  OnpeAeneHMR IlJlOTHOCTM B l#3lMKaX, M 

pe3ynbTaTb l  O T ~ ~ ~ O T K M .  061,e~ KOHTpOflbHOrO o n p 0 6 0 ~ a H H f l  f lOJlXeH 

6 b l ~ b  AOCTaTOLIHblM AflFl C T ~ T M C T H ~ ~ C K O ~  O ~ ~ ~ ~ O T K M  pe3ynbTaTOB M 

O ~ O C H O B ~ H H ~ I X  BblBOAOB 06 OTCYTCTBMH MnM HaJlMqMM CMCTeMaTM'4eCKMX 

OUIM~OK, a B Cfly'iae H ~ O ~ X O A M M O C T M  M A n R  BBeAeHMR IlOnPaBOclHblX KO- 

3@(t)blqMeH~O0. 

3.7. 06pa60~~a  npo6 flPOM3BOnMTCR no CXeMaM, p a 3 p a 6 0 T a H ~ b l ~  

A n n  K a w o r o  M e c T o p o n a e n M n ,  c y q e T o M  xapaKTepa  p a c n p e a e n e H M R  30- 

nola, KPYnHOCTM M @0pMb l  €?TO 3epeH.  O C H O B H ~ I ~  M KOHTPOnbHble np06bl 
O ~ ~ ~ ~ ~ T ~ I B ~ ~ O T C F I  no OAHO~I c x e u e .  K ~ ~ ~ ~ c T B o  0 6 p a 6 0 ~ K M  AOflXHO CMC- 

TeMaTMqeCKM KOHTPOnMPOBaTbCR no BCeM OflepaqMRM B WCTM 0 6 0 ~ ~ 0 -  
BaHHOCTM K O ~ @ @ M ~ M ~ H T ~  ccK)) M c 0 6 n K ) f l e ~ ~ R  CXeMbl 0 6 p a 6 0 ~ ~ ~ .  

n p M  06pa60~~e npo6 H ~ O ~ X O , ~ M M O  YqMTblBaTb 003MOXHOCTb TPaBM- 

TaqMot iHoro  O c a w e H M R  3 0 n o ~ a  B ncTepToM MaTepMane ,  a T a w e  ero 
nOnaflaHMR B JlOByluKM Ha  H ~ O ~ ~ ~ ~ O T ~ H H ~ I X  nOBepXHOCTRX, nO3TOMy 
H ~ O ~ X O ~ M M O  PerYnRPHO KOHTPOnMPOBaTb c(MCT0TY MCTH?aloU(MX I lOBepX- 

H O C T ~ ~ ~  f lpo6~nb~oro O ~ O ~ ~ ~ O B ~ H , H R .  

0 6 p a 6 0 ~ ~ a  KOHTPOJlbHblX K ~ ~ ~ H O O ~ ~ ~ M H ~ I X  npo6 npOM3BOflHTCR n 0  

cneqbanbno cocTaeneHHb1M nporparmau, BKnloqatou\MM n p o e e p e H M e  

Z 3KCllepMMeHTanbHb\X p a 6 o ~  no Onpef leneHMlo MMHMManbHblX MaCCbl H 

KOJlMqeCTBa 0 ~ 6 M p a e M b l x  Ha aHaflM3 HaBeCOK. 

3.8. X H M H ~ ~ ~ C K H A  COCTaB PYA AOJlXeH M3yqaTbCR C ~ o J I H O T O ~ ,  o6ec- 
n e r l c ~ a l o q e G  ycTaHoeneHHe c o f l e p x a ~ ~ A  3 o n o T a  M ero ~ ~ P O ~ H O C T M ,  a 

b 
T a m e  IlOnYTHblX nOfle3HblX KOMnOHeHTOB M BpeAHblX flpMMeCeA. CO- 
AepxaHMR MX B p y A e  onpeAenRtoTcR a ~ a n ~ 3 a ~ ~  npo6 XMMwecKMMM, 
~ P O ~ M P H ~ I M M ,  ClleKTpanbHblMM, @M~M'-I~cKMMM, ~ ~ o ( ~ ) M ~ M c ~ ~ c K M M M  M APY- 

rMMM MeTOflaMM, YCTaHOBneHHblMH r0CyAapCTBeHHblMM CTaHAaPTaMM 

MnM YTBepWeHHblMM Hay'iHblM COBeTOM no aHaJlMTMcteCKMM MeTOAaM 

(%AM) M Hay'IHblM COBeTOM no MeTOAaM MMHepanOrM'4eCKMX MCCneflO- 

EiaHMA (HCOMMM) M M H M C T ~ ~ C T B ~  npMpOflHblX PeCypCOB P o c c ~ i c ~ o l  

I 6 mp~blx sblpa6orrax, nepeceraoq~x p y ~ ~ o e  reno ~a ~ c m  MOW- 
HOCTb, M B BOCCTaK)U(HX o n p o 6 0 ~ a ~ ~ e  AOflXHO npOBOAMTbCfl no AByM 

CTeHKaM Bblpa60TKM; B B b l p a 6 0 T K a ~ .  I ~ P O ~ A ~ H H ~ I X  n0 IlpOCTMpaHMKl PYA- 
H o r o  T e n a  - B sa6onx. P~CCTOHHHR M e m y  npo6awn B npocnemealoqnx 
0 b l p a 6 0 ~ K a x  H e  AOnXHbl  I l p e B b l U a T b  1 - 4 M ( p a q H 0 H a n b ~ b d  W a r  OnPo- 

6oaasun A O n X e H  6 b l ~ b  I lOATBepXAeH JKCnePMMeHTaJlbHbIMH )J~HH~IMM).  
B r o p n 3 o ~ ~ a n b ~ b t x  ropnvx B ~ I ~ ~ ~ O T K ~ X  npn K ~ ~ T O M  3 a n e r a ~ n n  p y , q ~ ~ x  
T e n  ece npo6br p a 3 ~ e q a l o ~ c f l  H a  ~OCTOFIHHOA, 3 a p a ~ e e  onpef lene~~o i  
BblCOTe. ~ P M H R T ~ I ~  naPaMeTPbl  npo6 AOJ lXHb l6b lTb  O ~ O C H O B ~ H ~ I  3KCne- 

PMMeHTanbHblMM p a 6 0 T a ~ b l .  

f l a ~ ~ b l e  onpo60~a~nn WTpeKOB M BOCCTatOqMX. H e  BCKpblBalouMX 

1 
PYAHble Tens H a  BCK) MOwHOCTb. He  MOf'YT 6b lTb  MCnOJlb3OBaHbl npM 

nOACcIeTe 3anaCOB. BO~MOXHOCT~ HCnOnb30BaHHF1 APHHbIX O ~ ~ O ~ O B ~ H M F I  

BOCCTatO~blX, BCKpblBaK)u(MX PyflHble Tens H a  nOJlHylo MOU(HOCTb, 

f l O J l M a  6 b l ~ b  B KaltQOM C n Y q a e  O ~ O C H O B ~ H ~  MCXOAR M3 O C O ~ ~ H H O C T ~ ~  

PaCnpPAef leHhR 0 6 0 r a U ( ~ H H b l ~  3OPOTOM YqaCTKOB ( P Y ~ ~ H ~ I X  C T O ~ ~ O B ) ,  

3.6.3. Kaqecrso onpo6o~anna no KaXAOMy flpMHflTOMy cnoco6y n 
no OCHOBHblM PaSHOBMAHOCTFIM PYA H ~ O ~ X O ~ M M O  CMCTeMaTMCleCKM KOH- 

TponHpoeaTb ,  oqeHHeaR TOVHOCT~ M (qocToBepHocTb p e 3 y n b ~ a ~ o e .  Cne- 
A y e T  c e o e s p e ~ e ~ ~ o  nposepmb nonoxetwe npo6 oTnocHTenb t i o  3ne- 
MeHTOB reOJlOrMqeCKOr0 CTPOeHMR, Ha f l eMOCTb  OKOHTYPMBaHHR PYAHblX 

T e n  no MOU(HOCTM, BblAePXaHHOCTb IlPHHRTblX DapaMeTpOB PyflHblX 

npo6 M COOTBeTCTBMe Q a l C r ~ r e c r o A  MaCCbl np06bl pacqe~~of i ,  MCXOAR M3 

nPHHRTOr0 CeqeHHR 60~03f ib1  MflM @ ~ K T M C ~ ~ C K O ~ O  AMaMeTpa bl BblXOAa 

KepHa (OTMOH~HHFI H e  AOJlXHbI nPeBb lUaTb  i-10 - 20% C YqeTOM M3MeH- 

qMBocTn IlnOTHOCTM PYA). T o q ~ o c ~ b  6 0 p o 3 , ~ o e o r o  o n p o 6 0 ~ a ~ n ~  CneAyeT  

KOHTpOnMpOBaTb 0 ~ 6 0 ~ 0 ~  COnpRXeHHblX 6 o p o 3 ~  T o r 0  Xe CeqeHMR. rep- 
HOBOrO o n p o 6 o ~ a H ~ ~  - O T ~ O P O M  np06 M3 BTOPblX IlOJlOBMHOK KePHa. B 
20 



M3ycleHMe B P y A a X  IlOnyTHblX KOMnOHeHTOB llPOM3BOAMTCR B COOT- 

BeTCTBMM C " T ~ ~ ~ O B ~ H M R M M  K KOMnJleKCHOMy M3YcleHMK) M ~ C T O P O N ( ~ ~ H M ~  

M IlOACCleTy 3anaCOB IlOIlyTHblX nOJle3HbIX MCKOnaeMblX M K O M ~ O H ~ H T O B "  

(rK3, 1982). 
Bce p s A o B b l e  npo6bl a ~ a n ~ 3 u p y ~ ) ~ c ~  H a  3 o n o ~ o  M cepe6p0, a B I KOMnJlefCHblX PyAaX TaK>Ke M H a  KOMnOHeHTbl ( ~ e ~ b ,  qMHK, CBMHeq, Ce- 

ll pa, BMCMYT M AP.), COflePXaHMe KOTOPblX YclMTblBaeTCR npM OKOHTYPMBa- 
I HMM p y ~ ~ b l x   en no M O ~ H O C T H .  Apyr~e  n o n e 3 ~ b l e  K O M ~ O H ~ H T ~ I  (B TOM 

1 (1 clMCJle KpeMHe3eM - AJlR KMCJlblX @IIK)COB) H BpeAHble  IlpMMeCM (~bllLlb- 

1 I, FIK, YrJlepOA, rflMHO3eM, CypbMa U Ap.) 0npeAeJlRK)TCR 0 6 b l c l ~ 0  n0 rPYn- 

I nOBblM npo6a~.  ~ O P R ~ ~ O K  06beflHHeHMR PRflOBblX npo6 B rpynnOBble ,  MX 

pa3Me lqeHMe H o6lqee KOnM'4eCTBO AOJlXHbl 0 6 e ~ l l e c l ~ ~ a ~ b  PaBHOMep- 

H o e  o n p o 6 0 ~ a ~ ~ e  OCHOBHblX ~ ~ ~ H O B M ~ ~ H O C T ~ ~  PYA Ha  I lOnyTHble KOMnO- 

HeHTbl M BpeAHble  npMMeCM M BblRCHeHMe ~ ~ K O H O M ~ P H O C T ~ ~  M3MeHeHMR 

I MX c o ~ e p x a ~ ~ i  no npocTMpaHMK) M naAeHMto PYAH~IX Ten .  

Ans BblRBJleHMR CTeneHM OKMCJleHMR nepBMclHblX PYA M YCTaHOBJle- 

HMFI rpaHMqbl 30Hbl OKMCfleHMR AOJlXHbl BblnOJlHRTbCR @ a 3 0 ~ b l e  aHaJlM- 
I 3bl. 

3.9. Kaccec~~o aHaJlM30B npo6 H ~ O ~ X O ~ ~ M M O  CMCTeMaTMcleCKM npOBe- 

PRTb, a pe3yJlbTaTbl KOHTPOnFI CBOeBpeMeHHO 0 6 p a 6 a ~ b l ~ a ~ b  B COOTBeT- 

CTBMM C MeTOAMcleCKMMM YKa3aHMRMM HCAM M HCOMMM. r e o J l 0 r H W -  

C K M ~  KOHTPOJlb aHanM30B CJleAyeT OCylqeCTBnRTb He3aBHCMMO OT na6o- 
p a T o p H o r o  K O H T P O ~ R  B TeqeHMe B c e r o  n e p H o A a  p a 3 ~ e ~ ~ ~  M e c T o p o W e -  

HHFI. KOHTPO~K) I lOAJleXaT pe3yJlbTaTbl aHaJlM30B Ha  BCe OCHOBHble M 

nOnyTHble KOMnOHeHTbl M BpeAHble  I lpHMeCH. 

3.9.1. )&R onpeAeneHMR BenMclMH c n y c l a i ~ b ~ x  n o r p e w ~ o c ~ e i  He- 

0 6 x 0 ~ ~ ~ 0  IlpOBOflMTb B H ~ T ~ ~ H H M ~  KOHTPOnb I l yTeM aHanM30B 3aWM@- 

POBaHHblX KOHTPOJlbHblX npo6, O T O ~ ~ ~ H H ~ I X  M3 ~ ~ Y ~ J ~ M K ~ T O B  atlaJlMTMcle- 

CKMX npo6 B  TO^ Xe n a 6 0 p a ~ o p ~ k 1 ,  KOTOPaR BblnOJlHReT OCHOBHble aHa-  

JlM3bl. 

m F I  BblRBJleHMFI M 04eHKM B03MOXHblX CMCTeMaTMcleCKMX IlOrpelLlHO- 

c ~ e i  AOJlXeH OCylqeCTBnRTbCR B H ~ U H M ~  KOHTPOJlb B n a 6 0 p a ~ o p ~ k 1 ,  

M ~ e t O l q e i  CTaTyC K O H T P O ~ ~ H O ~ .  Ha B H ~ W H M ~  KOHTPOJlb HanpaBJlRtOTCR 

~ y 6 n M ~ a ~ b l  aHaflMTMcleCKMX npo6, XpaHRlqMeCR B O C H O B H O ~  na6opa~o- 
PMM M IlpOWeALIJMe B H Y T P ~ H H M ~  KOHTPOJlb. ~ P M  HaJlMclHM CTaHAaPTHblX 

0 6 p a 3 4 0 ~  COCTaBa (COC), aHaJlOrMqHblX MCCneAyeMblM npo6a~,  BHelLl- 

H M ~  KOHTPOJlb CJleAyeT OCylqeCTBnFITb, BKJlIoclaR HX B ~ ~ L L I M @ P O B ~ H H O M  

BMAe B napTMm npo6, KoTopble  cAamTcR H a  a ~ a n ~ 3  B O C H O B H Y ~  na6opa- 
TOPMK). 

np06b1, HanpaBJleHHble Ha  B H Y T ~ ~ H H M ~  M B H ~ L L I H M ~ ~  KOHTPOJlb, AOJlX- 

Hbl  XapaKTepM30BaTb BCe pa3HOBHAHOCTH MeCTOPON(4eHMR U KJlaCCbl 

~ 0 ~ e p X a H H i .  B 0 6 R 3 a T e J l b H 0 ~  IlOpRAKe H a  B H Y T P ~ H H M ~  KOHTPOJlb Ha- 

IlpaBJlRIOTCFI BCe npo6b1, nOKa3aBWMe aHOManbH0 BblCOKMe COAepXaHMR 

aHaJlM3MpyeMblX KOMnOHeHTOB. 

1 3.9.2. 0 6 b e ~  BHYTPeHHerO H BHeWHerO KOHTPOnR AOJlXeH o6ec- 
neclHTb IlpeACTaBMTeJlbHOCTb B ~ I ~ O P K M  no KaN(4OMy KnaCCy ~ 0 f l e p X a H M ~  

H n€?PMOAY Pa3BeAKM. n p M  BblAeJleHMH KJlaCCOB CJleAyeT YclMTblBaTb 

T ~ ~ ~ O B ~ H M R  KOHAM~MGI  ,qn~ noAcc leTa 3 a n a c o ~  no co,qepxaHHnM 3 0 n o ~ a .  

B cnyc lae  6 0 f l b 1 ~ 0 r 0  clMcna a ~ a n ~ 3 ~ p y e ~ b l x  npo6 (2000 u 6onee B r o ~ )  
H a  KOHTPOJlbHble aHaJlM3bl HanpaBJlReTCR S0/o OT MX o6lqero KOJlMcleCTBa; 

npM M e H b U e M  clHCJle npo6 no K a w O M y  BblAeJleHHOMy KJlaCCy COAepXa- 

H M ~  AOJlXHO 6 b l ~ b  BblnOJlHeHO H e  M e H e e  30 KOHTPOJlbHblX aHaJlM30B 3 8  

K O H T P O ~ M P ~ ~ M ~ ~ ~  IlepMOA. 

3.9.3. 0 6 p a 6 0 ~ ~ a  AaHHblX BHyTpeHHerO M BHeUHerO KOHTPOflR no 
K a w o M y  K n a c c y  c o ~ e p x a ~ ~ i  ~POMBBOAMTCR no nepMoAaM ( n o n y r o ~ ~ e ,  

( r o ~ )  p a 3 ~ e n b ~ o  no ~ a w o ~ y  u e ~ o ~ y  a ~ a n ~ 3 a  M J I ~ ~ O ~ ~ T O ~ M M ,  sb lnon -  

~ R l o l q e i  OCHOBHble aHaJlM3bl. O q e ~ ~ a  CMCTeMaTHcleCKMX ~ ~ C X O W ~ H M ~  

! no pe3y f l bTaTaM aHaJlM3a COC BblnOJlHReTCR B COOTBeTCTBMM C MeTO- 

AMcleCKMMM yKa3aHMRMM HCAM no C T ~ T M C T M ~ ~ ~ C K O ~  0 6 p a 6 0 ~ ~ e  aHaJlMTM- 

'ieCKMX AaHHblX. 

O T H O C M T ~ ~ ~ H ~ R  cpeAHeKBaApaTMclecKaR norpeurHocTb,  o n p e A e n e H -  

HaR no p e 3 y n b ~ a ~ a ~  BHyTpeHHero reono rHc lecKoro  KoHTponR, H e  A o n x H a  

I lpeBbl lL laTb 3 ~ a c l e ~ H i ,  yKa3aHHblX B ~a6n .3 .  B IlpOTMBHOM CJlyclae pe- 
3 y n b ~ a ~ t . 1  OCHOBH~IX a ~ a n ~ 3 0 ~  A n n  A a H H o r o  K n a c c a  c o ~ e p x a ~ ~ i  M ne- 
p H o A a  pa6o~bl n a 6 0 p a ~ o p ~ ~  6 p a ~ y t o ~ c ~ ,  M B c e  np06bl n o A n e x a T  no- 
BTOPHOMY a ~ a n ~ 3 y  c BblnonHeHMeM BHyTpeHHero reonorMclecKoro KOH- 

TpOnR. O , ~ H O B ~ ~ M ~ H H O  O C H O B H O ~  na60pa~opuei  AOJlXHbl 6 b l ~ b  BblRC- 

HeHbl n P M c l H H b l 6 p a ~ a  M nPMHRTbl MePbl  no er0 YCTpaHeHMKI. 
Ta6nnqa 3 

1 f l p e ~ e n b ~ 0  AOnyCTHMble OTHOCHTen bHble CPeAHeKBaAPaTH'leCKHe 
norpetunocTn a ~ a n n ~ o e  (%) no KnaccaM coAepmaHnn 

I m a c c b ~  I m n  pyn c JonoToM I &-in pyn  c s o n o ~ o ~  I &-in p y a  c KpYIIHbIM, I 

1 Ecnu BblAeJleHHble Ha MeCTOPO~eHMU KnaCCbl ~ 0 ~ e p x a ~ M f i  OTJlMqaloTCR OT YKaJaHHblX, TO 

npeaenbHo AonycTuMble oTHocuTenbHble cpeAneKsaApaTuqecKue norpeluHocTu onpeAennmTcn 
mn~epnonnqueiI. 

3.9.4. n p U  BblRBfleHMM no AaHHblM BHeWHerO KOHTPOJlR CMCTeMa- 

TMcleCKMX ~ ~ C X O N ( ~ ~ H M ~  M e w y  pe3yJlbTaTaMM aHaJlH3OB OCHOBHO~~  M 

~ ~ H ~ p ~ J l H p y t O l q e i  n a 6 0 p a ~ o p ~ i  IlpOBOAMTCR a p 6 M ~ p a X H b l i  KOHTPOnb B 

nana60pa~op~k1, M ~ e l o l q e i  C O O T B ~ T C T B ~ K ) ~ M ~  CTaTyC. Ha a p 6 k I ~ p a ~ ~ b l i  
KOHTPOnb HanpaBJlRtOTCR XPaHRU+leCR B J ~ ~ ~ O ~ ~ T O P M M  aHaJlMTMcleCKMe- 

~ y 6 J l M ~ a ~ b l  PRAOBbIX npo6 (B MCKJllOclMTeJlbHblX CJlyclaRX OCTaTKM aHaJlM- 



TMCleCKMX n p o 6 ) ,  no KOTOPblM MMeK)TCR pe3yJ lbTaTb l  PRAOBblX M BHeWHMX 

KOHTPOnbHbIX aHaJlM30B. K O H T P O ~ K )  I l O A J l e X a T  30 - 40 npo6 no K a w O M y  

KJlaCCy C O A ~ ~ X ~ H M ~ ,  no KOTOPOMY Bb lRBneHbl  CMCTeMaTMCleCKMe PaCXO- 

M e H M R .  ~ P M  HaJlMClMM COC, aHaJlOrMClHblX MCCJleAyeMblM n p o 6 a ~ ,  MX 

T a K X e  CJ leAyeT BKJlIoClaTb B ~ ~ U M @ ~ O B ~ H H O M  BMAe B naPTMK) npo6, CAa-  

B a e M b l y H a  a p 6 M ~ p a X .  K a w O r O  COC AOJlXHO 6 b l ~ b  nOJlyc leH0 10 - 
15 pe3yJ lbTaTOB KOHTPOJlbHblX aHaJlM30B. 

~ P M  I l O A T B e P w e H M M  ~ P ~ W T P ~ X H ~ I M  aHaJ lM30M CMCTeMaTMCleCKMX 

pacxo>l(qeHbIi CJ leAyeT BblRCHMTb MX IlPMClMHbl M p a 3 p a 6 0 ~ a ~ b  M e P o -  

IlPMRTMR no YCTpaHeHMK) HeAOCTaTKOB B pa60~e OCHOBHO~~ na60pa~o- 
PMM, a T a K X e  PeWMTb BOnpOC 0 H ~ O ~ X O A M M O C T M  nOBTOPHOr0 aHaJlM3a 

BCeX npo6 AaHHOrO KJlaCCa M I l e p M O A a  pa60~bl MJlM 0 BBeAeHMM B pe- 
3yJ lbTaTb l  OCHOBHblX aHaJlM30B COOTBeTCTBYIOqerO ~ O ~ P a B O c l H O r O  KO- 

a @ @ ~ q ~ e n ~ a .  6 e 3  n p o B e A e H M R  a p 6 M ~ p a ~ ~ o r 0  a ~ a n ~ 3 a  BBeAeHMe no- 
IlpaBOClHblX K O ~ @ @ M ~ M ~ H T O B  H e  AOllyCKaeTCR. 

3.10. no p e 3 y J l b T a T a M  BblnOJlHeHHOrO KOHTPOJlR O ~ ~ O ~ O B ~ H M R  - OT- 

Gopa, 0 6 p a 6 0 ~ ~ M  npo6 M a H a n M 3 0 B  - AOJ lXHa 6 b l ~ b  O q e H e H a  B03MOXHaR 

I lOrpeWHOCTb BblAeJleHMR PYAHblX MHTePBaJlOB M OnpeAeJ leHMR MX na- 
P a M e T p O B .  

3.11. B IlpaKTMKe HeKOTOPblX 3 a p y 6 e X H b l x  K O M ~ ~ H M ~ ,  3aHMMaK)qMX- 

CR P ~ ~ B ~ A K O ~  M p a 3 p a 6 0 ~ ~ 0 i  30JlOTOPYAHblX M ~ C T O P O X , ~ ~ H M ~ ,  MCnOJlb- 

3YeTCR 6onee IlpOCTaR, HO AOCTaTOClHO ~ @ @ ~ K T M B H ~ H ,  n p O q e A y p a  KOH- 

TpOJlR 3 a  KaCleCTBOM o~6opa, n0,QrOTOBKM M aHaJlM3a npo6, OCHOBaHHaR 

H a  CMCTeMaTMCleCKOM BKJlIOCleHMM B K a w Y K )  naPTWK) M3 A B a A q a T M  nOCTy- 

llaK)U(MX B n a 6 0 p a ~ o p w ~ )  PRAOBblX npo6 no O A H O ~  ~ Y C T O ~ ,  ~ ~ ~ J ~ M K ~ T H o ~  

M ~ T ~ J ~ o H H O ~ ~  npo6e, @ O P M M P Y ~ M ~ I X  B CJleAYK)U(eM I lOpRAKe. 

nyc~b le  n p o 6 b l  O T ~ M ~ ~ ~ O T C R  M3 ~ O ~ ~ O T O B J ~ ~ H H O ~  B H a C l a J l b t i ~ i  CTa- 

AMM pa3BeAKM M e C T O P O w e H M R  ~ O M O ~ ~ H M ~ H P O B ~ H H O ~  ~ a J l 0 9 0 i  n p 0 6 b l  
M ~ C C O ~  H e  M e H e e  2 0 ~ r  6 n M 3 ~ 0 i  n0 COCTaBy K 3OJlOTOBMeu(aloqMM no- 
P O A a M  M e C T O P O w e H M R .  M a ~ e p M a J l 0 ~  AJlR B ~ J ~ O B O ~  n p o 6 b 1  CIIYXMT 6 e 3 -  

p y ~ ~ b l i  KePH MnM nOpO,4bl C O O T B e T C T B y l o ~ e r O  o ~ H ~ x ~ H M F I .  OTCYTCTBH~ 
3HaClMMblX KOJlMCleCTB 30JlOTa B B ~ J ~ O B O ~  npo6e n O ~ T B e p X . 4 a e T C R  MHOrO- 

ClMcnenHblMM a ~ a n ~ 3 a ~ ~  H e  M e H e e  CleM B ABYX p a 3 n ~ ~ l ~ b l x  na60pa~o- 
PMRX. ~ Y C T ~ R  npo6a BKJlloClaeTCR B HaClaJlO nOT0Ka IlOArOTOBKM npo6 M 

MMeeT H O M e p  I ~ o c J ~ ~ , ~ o B ~ T ~ J ~ ~ H ~ I ~  C APYrMMM n p o 6 a ~ ~ .  
A y 6 J l M ~ a ~ H b l e  n p o 6 b l  ~ b l 6 M p a t O ~ ~ R  B nOJleBblX yCJlOBMRX npOM3- 

BOnbHO. ~ P M  0 n p 0 6 0 ~ a H M M  6ypo~oro  W J l a M a  OHM rOTOBRTCR n y T e M  er0 
A e n e H w R .  l l p ~  O ~ ~ O ~ O B ~ H M M  K e p H a  A e n e H M e  ~ ~ O M ~ B O A M T C R  nocne nep- 
B W C I H O ~  CTaAMM ~ p 0 6 J l e H M R .  

3 ~ a J l o H H b l e  n p o 6 b 1 ,  C O A e p X a H M e  3 0 n O T a  B KOTOPblX M3BeCTHO C npM-  

e M J l e M b l M  YpOBHeM TOClHOCTM, AOJ lXHb l  6 b l ~ b ,  HaCKOJlbKO 3 T 0  B 0 3 M O X H 0 ,  

~ J ~ M ~ K M  K JlMTOJlOrMCleCKOMy M MMHepaJ lbHOMy COCTaBy BMeLl@tOu(MX no- 
pOA M P Y A H O ~ ~  MMHepanM3aqMM MeCTOpO>l(qeHMR. K O H ~ ~ H T P ~ ~ M H  30JlOTa 

B 3TaJlOHHblX npo6ax AOJ lXHa COOTBeTCTBOBaTL T F e M  OCHOBHblM, B b l A e -  

JlReMblM H a  M e C T O P O w e H M M ,  KJlaCCaM ~ J ~ M ~ K M M  K 3KOHOMMCleCKM 0 6 0 ~ -  
HOBaHHblM BeJlMClMHaM ~ 0 f l e p X a ~ M k  - 6op~o~o ro .  C p e A H e r O  M BblCOKOrO. 

3 ~ a J l o ~ H b l e  n p 0 6 b l  O T ~ M ~ ~ H ) T C R  M3 3 a p a H e e  I lOArOTOBneHHblX BaJlOBblX 

npo6 M ~ C C O ~  H e  M e H e e  2 0 ~ r ,  COCTaBneHHblX M3 KPYnH03ePHMCTOrO Ma- 

T e p M a n a ,  o c T a l o q e r o c R  OT patiee n p o a ~ a n ~ 3 ~ p o ~ a ~ ~ b l x  npo6 K e p H a  

MnM 6ypo~oro  W J l a M a .  M C T ~ P T ~ I ~  M ~ O M O ~ ~ H M ~ M P O B ~ H H ~ I ~  M a T e p M a n  B a -  

n o w x  npo6, A o n x e H  6 b 1 ~ b  n p o a ~ a n ~ 3 ~ p o ~ a ~  no ~ e ~ b u e i  M e p e  B nRTM 

He3aBMCMMblX n a 6 0 p a ~ o p ~ ~ x .  3 T a J l o H H b l e  n p o 6 b 1  MMetOT H O M e p a ,  no- 
CneAOBaTeJ lbHb le  C PRAOBblMM ~ P O ~ ~ M M ,  M H e  A O n X H b l  6 b l T b  M3BeCTHbl 

A n 9  n M q ,  n p o e o A R q M x  a ~ a n ~ 3 b 1 .  

I 
M c ~ o ~ ~ ~ o B ~ H M ~  nyCTblX, A Y ~ ~ M K ~ T H ~ I X  M 3TanOHHblX npo6 o6ecne- 

ClMBaeT p e r y J l R p H b l i  M AOCTaTOClliO ~ @ @ ~ K T M B H ~ I ~  KOHTFOnb 3 8  KaCleCT- 

Y BOM nOArOTOBKM PRAOBblX npo6 ( B O ~ M O X H O ~  3 a p a x e H M e )  M npOBeAeHMR 

aHaJlM30B ( B b l R B n e H ~ e  CMCTeMaTMCleCKMX M YCTaHOBnel iMe BenMClMHbl 

cnyqainblx no rpe lu~oc~e i )  B TeqeHMM B c e r o  c p o K a  p a 3 ~ e ~ ~ ~  B OCHOB- 

HOM CMJlaMM C O ~ C T B ~ H H O ~  J ~ ~ ~ O P ~ T O P M M  

3.12. M M H e p a J l b H b l i  COCTaB nPMPOAHblX P ~ ~ H O B M A H O C T ~ ~  M np0- 
MblWJleHHblX TMnOB PYA, MX TeKCTYPHO-CTPYKTyPHble O C O ~ ~ H H O C T M  M @M- 

3MCleCKMe C B O ~ C T B ~  AOJ lXHb l  6 b l ~ b  M3YCleHbl C I lpMMeHeHMeM MMHepaJlO- 

r ~ - n e ~ p ~ r p a @ M C l e ~ ~ M ~ ,  @ M ~ M C ~ ~ C K M X ,  XMMMCleCKMX M A p y r M X  BMAOB a H a -  

JlM30B no MeTOAMKaM, Y T B e P w e H H b l M  H a y C l H b l ~ M  COBeTaMM n0 MMHepa-  

JlOrMCleCKMM M aHaJlMTMCleCKMM M e T O A a M  MCCneAOBaHMR n p M  3TOM Ha-  
PRAY C OnMCaHMeM OTAeJlbHblX M M H e p a n O B  rIPOM3BOAMTCR T a K X e  KOnM- 

CleCTBeHHaR OqeHKa MX PaCnpOCTpaHeHHOCTM. 

Oco6oe BHMMaHMe AOJlXHO 6 b l ~ b  YAeJleHO C13YCleHMW 30JlOTa, 30Jl0-  

T O C O A e p X a q M X  PYAHblX M XMJlbHblX MMHepanOB,  B ~ ~ M M O O T H O U ~ ~ H M ~  MX 

M e w y  co6oi M C APYrMMM M M H e p a n a M M  n0,4J leXaT OnpeAeJ leHMUl  

@ O P M ~ I  H a x o w e n m  3 0 n o ~ a ,  p a 3 ~ e p b 1  ~ b ~ ~ e n e ~ ~ i ,  pacnpefienetiue MX 

no KJlaCCaM KPYnHOCTM, X H M M C ~ ~ C K M ~  COCTaB, ~ P O ~ H O C T ~ ,  X a p a K T e p  M CO- 
'1 CTORHMe IlOBePXHOCTM ClaCTMq 30JlOTa, HanMClMe CPOCTKOB, MX P a 3 M e P b l  M 

C BMAbl C ~ ~ C T ~ H M ~ .  

B npoqecce M M H e p a n o r w e c K M x  ~ c c n e ~ o ~ a ~ ~ i  A o n x H o  6 b 1 ~ b  ~ 3 y -  

W H O  P a C n p e A e n e H M e  OCHOBHblX, I lOnyTHblX KOMnOHeHTOB M B p e A H b l X  

n p ~ ~ e c e i  M C o c T a B n e H  MX 6 a n a ~ c  no @ o p ~ a ~  M M H e p a n b H b r x  c o e A M H e -  

H M ~ .  

3.13. n p M  OnpeAeJleHMM 0 6 b e ~ ~ 0 i  MaCCbl  M BJlaXHOCTM PYA M BHYT- 

PMPYAHblX HeKOHAMqMOHHblX npOCJlOeB CJ leAyeT PyKOBOACTBOBaTbCR 

( ( T P ~ ~ O B ~ H M H M M  K OnpeQeneHMUl  0 6 b e ~ ~ o A  MaCCbl M BJlaXHOCTM p y ~ b ~  

n o A c q e T a  sanacoa PYAH~IX  M ~ C T O P O ~ ~ H M ~ "  ( r K 3 ,  1993). 
0 6 b e ~ H a R  MaCCa nJlOTHblX PYA O n p e A e n R e T C R  rJlaBHblrd 0 6 p a 3 0 ~  

no I lpeACTaBMTeJlbHblM I ~ ~ ~ ~ @ M H M ~ O B ~ H H ~ I M  0 6 p a ~ q a ~  M KOHTPOnMpy- 

eTcR p e 3 y n b ~ a ~ a ~ ~  o n p e A e n e H M R  ee B qenwax 0 6 b e r v l ~ a ~  M a c c a  



PblXflbIX, CMflbHO Tpe4MHOBaTblX M KaBePH03HblX PYA. KaK I lpaBHnO,  On- 

peAenReTcR B qenmax. Onpeaene~~e o 6 a e ~ ~ o A  M a c c b l  M o x e T  n p o ~ s -  
BOAMTbCFI T a m e  MeTOAOM nOrf lOueHHFI PaCCeFIHHOrO TaMMa-M3flYC(eHMFI 

npM HaflMqMM H ~ O ~ X O ~ M M O ~ O  o 6 a e ~ a  3aBePO.IHblX pa6o.r. O A H O B ~ ~ M ~ H -  
HO c OnpeAeneHHeM o 6 a e ~ ~ o i  M a c c b l  Ha  TOM x e  MaTepMane  onpeAe- 
nFIeTcFI lBnaxHocTb pya. 0 6 p a 3 q b l  M n p o 6 b l  & ~ F I  onpeAeneHMR 0 6 ~ ~ -  
H O ~  MaCCbl M BflaXHOCTM AOflXHbl 6b lTb  OXapaKTepM30BaHbl MMHepaflO- 

THqeCKM M npOaHaflM3MPOBaHbl H a  OCHOBHble KOMnOHeHTbl. 

3.14. B pe3y f l bTaTe  M3yWHMR XMMHC(eCKOr0 M MMHepaflbHOrO COCTa- 

Ba,  TeKCTypHO-CTPYKTyPHblX O C O ~ ~ H H O C T ~ ~  H @ H ~ M C ( ~ C K H X  C B O ~ C T B  PYA 

yCTaHaBnMBatoTCR MX I lpMpOAHble Pa3HOBMAHOCTH M npeABapMTef lbH0 

tiaMe'-iatoTcFI npoMb lu ineHHb le  ( T ~ X H O ~ O ~ M C ~ ~ C K H ~ )  THnbl, ~ p e 6 y t o q ~ e  

c ~ ~ ~ ~ K T M B H o A  ,406bl~(~ H p a 3 f l e f l b ~ o i  11epepa60~~M. 

O ~ o ~ r a ~ e f l b ~ o e  BblAef leHMe I lpOMblWfleHHblX ( T ~ X H O ~ ~ O ~ M C ( ~ C K H X )  

TMnoe M COPTOB PYA ~POH~BOAHTCFI  no p e 3 y n b ~ a ~ a ~  T e x H o n o r M r e c K o r o  

M3Y'-ieHMR BblRBneHHblX Ha  MeCTOPOweHMM IlPMPOflHblX Pa3HOBHAHO- 

c ~ e i .  

4.1. T e x ~ o n o r ~ r e c ~ ~ e  c e o i c ~ ~ a  p y ~  ~ e c ~ o p o w e ~ ~ i  s o n o ~ a  oTnM- 

r a t o T c H  ~ O ~ ~ W M M  p a 3 ~ 0 0 6 p a 3 ~ e ~ .  H a ~ 6 o n b w e e  s ~ a r e ~ ~ e  MMetoT cne- 
Aytotqne ~ P M ~ H ~ K M ,  o n p e A e n f i t o q M e  T e x t i o n o r u r n  n e p e p a 6 0 ~ ~ ~  sono~o- 
C O A e p X a q e r O  MMHepaflbHOrO CblpbFI: 

xapamepMcTMKa coAepxauerocg B p y A e  sono~a ( K P Y ~ H O C T ~ ,  (Pop- 
M a  HaXO>yqeHMFI, XapaKTep aCCOqMa~MH C PYAHblMM M HePYAHblMH MMHe- 

Paf laMM, COCTORHMe nOBePXHOCTM c~~cTHL~) ;  
KOMnfleKCHOCTb PYA, 1.e. COAepXaHMe B PyAe HapRAy  C 30flOTOM 

APYrMX nOfle3HblX KOMnOHeHTOB, MMeIouMX I lpOMblWneHHOe 3HaqeHMe; 

CTeneHb OKMCneHHOCTH PYA, 1.e. I lpOqeHTHOe COOTHOWeHMe OKMC- 

f leHHblX H ~ y f l b @ M ~ ~ b l ~  MMHepanOB; 

HanMqMe B PYAe KOMflOHeHTOB, Cyu(eCTBeHH0 OCnOXHFItouHX TeX- 

HonorMto n e p e p a 6 0 ~ ~ ~ .  
4.1.1. no KPYnHOCTM L(aCTMq 30nOTO K ~ ~ C C M @ M L ( H P Y ~ T C F I  H a  KPYn- 

H o e  (6onee 0 , 0 7 ~ ~ ) ,  M e n K o e  (OT 0,001 AO 0 , 0 7 ~ ~ )  M T o H K o ~ M c n e p c H o e  

( ~ e n b r e  0 , 0 0 1 ~ ~ ) .  
Kpyn~0e 3OflOTO O ~ ~ I C ( H O  nerKO ~ b l ~ B 0 6 0 w a e ~ ~ F I  npM M3MeflbWHMM 

M M3BneKaeTCR rpaB#TaqMOHHblMM MeTOAaMM, HO nflOXO @ f l o ~ M p y e ~ c F I  M 

MeAfleHHO PaCTBOPReTCR npM qHaHMPOBaHMM. Mefl~0e 30flOTO (CBO~OA-  

H o e  M B CPOCTKaX C ~ y f l b @ M ~ a ~ M )  XOPOWO @ f l o ~ M p y e ~ c R ,  a TaloKe ~ ~ I C T -  

PO PaCTBOpReTCR npM qMaHMPOBaHHH, HO f lMWb c(aCTMclH0 M3BfleKaeTCR 

r p a ~ M ~ a l ( M e 8 .  T O H K O ~ M C ~ ~ ~ C H O ~  30flOTO n f lOX0  BCKpblBaeTCR npM M3- 

M e n b r e H H M  PYA M M3BfleKaeTCR B rpaBMTaqMOHHble M @ ~ ~ O T ~ ~ H O H H ~ I ~  

KOHqeHTPaTbl COBMeCTHO C MHHepaflaMH-HOCHTeflFIMH ( c Y ~ ~ ~ @ M A ~ M H ) .  

M3  C~J- I~@MAOB ero ~ s e n e ~ a t o ~  n ~ p o ~ e ~ a n n y p r ~ e i  MnM qMaHMpoeaHMeM 

nOCfle OKMCflMTeflbHOrO o 6 x ~ r a .  E c f l M  3OflOTO aCCOqMMpyeT C TMAPOKCM- 

AaMM x e n e 3 a  M ApyrMMM rMneprenHblMw MMHepanaM,  ono M o x e T  6 b l ~ b  

M3BfleWHO qMaHMpOBaHMeM. M 3  KBapqa TOHKOAMCnepCHOe 30nOTO MO- 

x e T  M ~ B ~ ~ K ~ T ~ C R  TOJI~KO npM nnaslte. 
4.1.2. ~ O ~ O T O C O C \ ~ ~ X ~ ~ M ~  PYAbl B HeKOTOPblX CflYC(aFIX KPOMe 30- 

n o T a  co,qepxaT Apyrue n o n e s ~ b ~ e  KoMLoHeHTbl, KoTopble  MoryT  n p e A -  

CTaBflRTb n p o ~ b l ~ f l e ~ ~ b l i  MHTepeC. K TaKHM KOMnOHeHTaM OTHOCFITCFI: 

cepe6p0, MeAb ,  CypbMa,  CBMHeq, qMHK, B ~ f l b @ p a ~ ,  YpaH, PTYTb, BMCMYT, 

T a f l f l M i ,  Cef leH, Te f l f l yp ,  KpeMHeaeM, C e p a  (B C Y J ~ ~ @ M ~ ~ H O ~  @oPM~),  6a- 
PMT, @ ~ ~ O O P M T  M AP. COOTB~TCTB~HHO BblAenFItoT 30nOTO-nMPMTHble, 30-  

JlOTO-MblWbFIKOBble, 3 0 f l 0 ~ 0 - ~ e p e 6 p F I ~ b l e ,  3OflOTO-MeflHble, 3OflOTO-Cypb- 

MFIHble, 30flOTO-YpaHOBble, ~ O ~ ~ O T O - ~ ~ P M T O B ~ I ~ ,  3OflOTO-IlOflMMeTaflflM- 

r e c K H e  M 3 o n o ~ o - ~ ~ a p q e s b 1 e  p y ~ b ~ .  3 0 n o ~ o - ~ ~ a p q e e b 1 e  p y ~ b ~ ,  c o A e p -  

x a u M e  6 0 f l b W e  60% ~ p e ~ ~ e s e ~ a ,  M e H b w e  13% r n ~ ~ o 3 e ~ a ,  0,8% 
MblWbRKa M 0,3% CYPbMbl, M O r V  MCnOflb30BaTbCR B KaC(eCTBe @f l t oca  H a  

M e T a n n y p r M r e c K u x  aaeo~ax .  
4.1.3. no CTelleHM OKMCneHMR C Y J ~ ~ ( P M ~ O B  PYAbl nOAPa3Aef lHtoT 

H a  I lepBMrHble  ( c y f l b @ M ~ ~ b l e ) ,  c(aCTMc(H0 OKMCfleHHble ( C M ~ W ~ H H ~ I ~ )  M 

OKMCneHHble. K '-iaCTML(HO OKMCneHHblM OTHOCFITCFI PYAbl, COAePXaLl@le 

H e  6onee 30% OKMCfleHHblX MMHepaflOB, K OKMCfleHHblM - CBblWe 30% 
OKMCfleHHblX MMHepanOB. 

4.1.4. n p ~  oqeHKe BpeAHblx  n p n ~ e c e i  B py,qax B n e p e y t o  ore- 
P e A b  yrMTblBaDTCR T e  M3 HHX, KOTOPble MOrYT OKa3aTb OTPMqaTenbHOe 

snnmwe H a  npoqecc qMaHMpoBaHMR - OCHOBHO~ npoqecc M ~ B ~ ~ ~ ~ H M F I  

3OflOTa. K BpeAHblM IlpMMeCRM OTHOCFITCFI: 

HeKOTOpble MMHepaf lb l  MeAM (OKCMA~I,  K ~ P ~ O H ~ T ~ I ,  BTOPMC(Hble 

~yJ lb@MAb l ,  ~ y n b @ a ~ b l ) ,  CYPbMbl (~HTMMOHMT),  >Kefle3a (~MPPOTMH), 

Mb lub f iKa  ( p e a n b r a p ,  a y p w n ~ r ~ e ~ ~ ) ,  B npMcycTBMM KOTOP~IX p e s ~ o  CHM- 

x a e T c R  CKOPOCT~ p a c T B o p e H w  aono~a M yeenMrMsaeTcR pacxop, qMa- 

HMAa; 

OTAef lbHble pa3HOBHAHOCTM YrflePOAMCTOrO BeueCTBa ,  XapaKTepM- 

3 y l O ~ M e C F I  ~ O B ~ I W ~ H H O ~  C O ~ ~ L \ M O H H O ~  aKTMBHOCTbto; 

w n a ~ o o 6 p a 3 y t o u ~ e  MMHepaf lb l  ( c ~ ~ ~ ~ ~ M c T o - ~ ~ M H M c T ~ I ~ ) ,  OCnOX- 

HRto4Me IlpOqeCC O ~ ~ ~ B O > K M B ~ H M F I  ~ M ~ H M C T O ~  n y f l b n b l  M OTMblBKY PaC- 

TBOPeHHOrO 30nOTa. t-knMc(Me 3THX MMHepaflOB Bbl3blBaeT 3HarMTenb-  

Hb le  3aTPYAHeHMR npM TpaHCnOpTMpOBKe M ~ Y H K ~ ~ O B ~ H M M ,  a T a W e  npM 

~ ~ ~ B M T ~ ~ M O H H O - @ ~ ~ O T ~ ~ ~ O H H O M  0 6 0 r a 4 e ~ M M  PYA; 
MMHepaf lb l  MblWbRKa ( ~ ~ c ~ H o ~ M ~ H T ,  MblWbRKOBble C Y ~ ~ ~ @ O C O ~ M  M 

~ p . ) ,  KoTopble ~ ~ T P Y A H F I ~ ~ T  nHpoMeTannyp rMrecKy to  nepepa60~~y 3 o n o -  

T O C O A e p X a ~ M X  KOHqeHTpaTOB H Bb13bIBatoT H ~ O ~ X O , ~ M M O C T ~  I lpOBeAe-  

HMFI CneqManbHhlX AOpOrOCTOFIuMX M ~ P O ~ P M R T M ~  A f lR  OXpaHbl OKpy- 

xa toqe i  CpeAbl.  



4.2. OCHOBH~IMM TeXHOnOrMCleCKMMM CXeMaMM n e p e p a 6 0 ~ ~ M  MMHe- 

paJlbHOr0 CblPbR 30nOTOPYAHblX M ~ C T O P O X ( Q ~ H M ~  B ~ O J ~ ~ W M H C T B ~  Cny-  

qaes RanReTcR K O M ~ M H ~ ~ M R  npoqeccoa o 6 o r a q e ~ ~ ~  M nMpo- M rwpo- 
MeTannyprMM, m n w a t o q M x  B c e 6 ~  p y ~ o c o p ~ ~ p o e ~ y ,  ~ p o 6 n e ~ ~ e ,  ~ 3 -  

MenbCIeHMe, O ~ ~ C L U ~ ~ I V I ~ M B ~ H M ~ ,  rpasMTaqMonnoe  M @ ~ ~ O T ~ ~ M O H H O ~  

( ~ o n n e h n ~ n o e  MnM c e n e ~ ~ ~ ~ ~ o e )  o 6 o r a q e ~ ~ e ,  a M a n b r a M a q M n ,  qManM- 

POBaHMe (no @ M ~ ~ T P ~ ~ M O H H O ~  MJlM C O P ~ ~ M O H H O ~  T ~ X H O ~ O ~ M H )  MJlM nM- 

p o M e T a n n y p r w e c K y t o  nepepa6o~~y ( o ~ x M ~ ,  nnae~y )  pyp, M KoHqenTpa- 

TOB. 3 a ~ J l t o C I b I ~ e J l b ~ b l ~  I lpOqeCCOM RBJlAeTCR ~ @ @ M H ~ > K  3OJlOTa. 

HOB~IMM T€?XHOnOrM'ieCKMMM npOl(eCCaMM RBnRtOTCR: PaAMOMeTpM- 

lrecKaR copTMpoeKa, neHHaR cenapaqm, Kycctioe B b l q e n a w s a H H e ,  6 ~ 0 -  
B b l q e n a w s a n M e ,  x n o p ~ ~ o ~ o 3 r o ~ ~ a  M ~ p . ,  a T a t w e  reoTexHonorMC(ecKMe 

c n o c o 6 b 1  A O ~ ~ I C I M  30JlOTa ( W ~ X T H ~ I ~  M CKBaXMHHble CMCTeMbl B b l q e n a -  

C I M B ~ H M R ) .  

4.2.1. Ha~6onee WMpOKOe npMMeHeHMe B IlpaKTMKe 3 0 f l 0 ~ 0 ~ 0 6 b l -  

Ba lOqMX K O M ~ ~ H M ~  n0nyClMJlM npOqeCCbl, OCHOBaHHble Ha  qMaHMAHOM 

BblqeJlaCIMBaHblM 3OnOTa. ~ P M  3TOM, HaPRAY C MCllOJlb30BaHMeM TpaAM- 

4140HHblX MeTOAOB 4MaHMAHOrO BblqeJla'iMBaHMR PYA C ~ O C J l e A Y t o ~ M M  

o c a w e n M e M  aono~a  u 3  p a c T B o p a  H a  ~ M H K ,  B K o n q e  CeMMAecmb lx  - Ha- 

ClaJle BOCbMMAeCRTblX TOAOB 6 0 f l b ~ 0 e  PaCnpOCTpaHeHMe nOJly'4MJlM HO- 

Bb le  6onee 3KOHOMMCIHble TeXHOnOrMM, OCHOBaHHble H a  MCnOnb30BaHMM 

IlpOl(eCC0B KYCIHOSO BblqeJlaClMBaHMR (KB). n p 0 q e C C  A e W e B  M ~ M ~ O K ,  6y- 
AYClM ~ ~ 0 6 H b l ~  KaK nJlR ~ a J l 0 0 6 b e ~ ~ b l ~  (A0  2 0 0 ~  B ~ e ~ b )  TaK M KpynHO- 

0 6 b e ~ ~ b l ~  (50000~ B ~ e ~ b )  npOM3BOACTB, M nO3BOJlReT BOBJleKaTb B 

aKcnnyaTaqMto p y ~ b ~  c H M ~ K M M  (AO 0,5r/~) c o A e p x a n M e M  3 o n o ~ a .  

B 3aBMCMMOCTM OT nPOHMqaeMOCTM PYAbl B03MOXHbl BaPMaHTbl ee 
n e p e p a 6 0 ~ ~ ~  KaK c A p o G n e n ~ e ~ ,  TaK M 6 e 3  ~ p o 6 n e ~ ~ ~ .  3ono~o  M ce- 
pe6po AOnXHbl  HaXOAMTOCR B C B O ~ O A H O M  COCTORHMM. ((YnopHble)) PYAbl 

M PYAbl, COf lepXaqMe KOMnOHeHTbl, MHTeHCMBHO CBR3blBatOU\Me qMaHMA 

( ~ a n p u ~ e p ?  oKMcnenHble  c y n b @ M ~ b l  Zn, Cu, Fe As, Sb, a T a K x e  opratiu- 
KY), AJlR KYClHOrO BblqeJlaCIMBaHMR HenpMrOflHbl M3-3a HeynpaBJlReMOCTM 

XMMMCleCKMX nPOqeCCOB RHYTPM KY'iM M T P ~ ~ Y ) O T  n p e ~ B a p M ~ e n b t i 0 f i  06- 
~ ~ ~ O T K M  ( ~ b ~ q e n a w ~ a ~ ~ e  n o A  A a e n e n M e M ,  6 a ~ ~ e p ~ a n b ~ o e  sblqena- 
CIMBaHMe M 0 6 x ~ r  B KMnRqeM c n 0 e ) .  

BO~MOXHOCT~ IlPMMeHeHMR  TO^ MnM M H O ~  CXeMbl KYClHOrO B b l q e n a -  

c(MBaHMR AJlR KOWKPeTHblX 0 6 b e ~ ~ 0 8  AOJlXHO OnpeAeJlRTbCR H a  OCHOBe 

TeXHOJlOrMCleCKMX M C ~ ~ I T ~ H M ~  M TeXHMKO-3KOHOMMCleCKOrO COnOCTaBne- 

HMR Pa3nMCIHblX BapMaHTOB. OnpefleJlFIIoqMMM TeXHMKO-3KOHOMMCceCKM- 

MM n o ~ a 3 a ~ e n ~ ~ ~  ~ @ @ ~ K T M B H O C T M  KB RenRtOTcR: ~ 3 s n e ~ l e ~ ~ e  sono~a; 
PaCXOA M CTOMMOCTb PeareHTOB; MHTeHCMBHOCTb ( ~ ~ o A o J ~ x M T ~ J ~ ~ H o c T ~ )  

npoqecca . 
OCHOBH~IM PeareHTOM, IlPMMeHFIeMblM npM KYClHOM BblqeflaclMBaHMM 

B nPOMblWJleHHOM M ~ C U I T ~ ~ ~ ,  FIBnReTCR qMaHMA HaTPMR. ~ ~ M ~ H M T ~ ~ F I -  

MM L(MaHb1Aa MOrYT CnYXI4Tb KMCJlble PaCTBOPbl TMOMO'ieBMHbl, TMOCynb- 

@ ~ T H ~ I X  PPCTBOPOB, ryMHHOBble KHCnOTbl C ~ 0 6 a ~ n e H M e ~  O K H C J ~ M T ~ ~ ~ A ,  

KOMn03MqMH, COCTaBneHHble Ha  OCHOBe C ~ J ~ ~ @ ~ T H O - X J ~ O ~ H T O B ~ I X  PaC- 

TBOPOB C A O ~ ~ B K ~ M H  XJlOpHCTOrO HaTPHR H AP. 

B~XHOA x a p a u e p ~ c ~ ~ ~ o i  pyp,b~ nplr KB nenReTcR ee n p H e M n e M a R  

npOHMqaeMOcTb B urra6ene. np~cy-rc-re~e B pyAe U n a M a  K p y n H o m b t o  - 
~ O M K M  nPHBOAMT K YllnOTHeHHto M a T e p H a n a  BHYTPM luTa6enR,  Bbl3blBaeT 

0 6 p a 3 0 ~ a ~ M e  KaHanoe,  c o 3 ~ a t o q ~ x  ~ e 6 n a r o n p ~ ~ ~ ~ b 1 e  ycnoewR A n R  

L\MPKynRqHH PaCTBOpa. n p M  3TOM YBenHclHBaeTCR IlPOAOnXMTenbHOCTb 

qHKna B b l q e n a w B a t i H R  M CHMxae-rcR ~ 3 ~ n e ~ l e ~ ~ e  M e T a n n a .  B C B R ~ H  c 
~ T M M ,  npw TexHonorMrecKHx  HccneAoeaHHRx  rnMt iHcTblx  ~ O ~ O T O C O A ~ P -  

x a q H x  pyp, M pyp, c B~ICOKHM B~IXOAOM U n a M a  n p H  MX p , p o B n e ~ ~ ~  He- 

O ~ X O ~ ~ M M O  YCTaHOBMTb OnTHManbHble YCnOBMR OKOMKOBaHHR A n R  nony- 
CleHMR arperaTOB, o6naflaloq~x H ~ O ~ X O A H M O ~ ~  IlPOCIHOCTbto M nOPHCTO- 

CTbto. 

T ~ x H o ~ o ~ M C ~ ~ C K H C ?  MCCJleAOBaHHR no KYClHOMY BblqenaClMBaHHto pe- 
KOMeHAyeTCR 3aBep l l l aTb  OnblTHO-npOMblUIneHHblMH HCnblTaHHRMH B 

PeaJlbHbIX YCJlOBMRX MeCTOPOWeHHR, T.K. B n a 6 0 p a T o p H b l x  yCnOBHRX 

HeB03MOXHO YClecTb BCe @aKTopbl, BJlMRtOqHe H a  ~ @ C ~ ) ~ K T M B H O C T ~  AaH- 

H O ~  T e x t i o n o r M u  ( ~ e ~ n e p a ~ y p b ~  o~pyxatoqeii cpedbl, B ~ I C O T ~ I  H nopRAKa 

@OPMHPOB~HMR UITa6enR H AP.). ~ P H  O ~ ~ I T H O - ~ P O M ~ ~ L L I ~ ~ H H O ~  0 T p a 6 0 ~ -  

Ke onTMManbHblx  p e x w M o e  M n a p a M e T p o B  B c e x  onepaqua T e x t i o n o r c l r e -  

C K O ~  CXeMbl 0c06oe BHHMaHHe AOJlXHO 6b lTb YAeneHO BOnpOCaM 3KOnO- 

rMH M npaKTMClecK0fi OqeHKe HaAeXliOCTM KOMnneKCa rHAPOTeXHHCleCKHX 

c o o p y x e ~ M R  B yCnOBMRX BO~MOXHO~(  @MJlbTpaqMM qHaHHCTblX PaCTBO- 

POB n p H  BO3HMKHOBeHMM KPMTHCleCKHX C H T Y P ~ M ~ .  
B KaqecTse  npmepa, B np~n .2  npHBeAeHa  0 6 0 6 q e ~ ~ a R  TexHonorM-  

qecKaR c x e M a  KB, p e a n w 3 o s a ~ ~ a ~  H a  pnAe r o p ~ o ~ o 6 b 1 ~ a t o q ~ x  npep,- 
~ P W R T H ~ ~  CwA M anpo6wpye~a~ H a  OnblTHO-nPOMblUlJleHHblX nnOU\aAKaX 

B POCCMH. 
4.2.2. 6onee 70% MMpoeoro  ~ ~ O M ~ B O A C T B ~  aono~a B H a c T o R w e e  

BpeMR o c y q e c T e n R e T c R  H a  o c H o e e  Tex t i ono rc l recKMx  npoqeccoe c MC- 

n o n b 3 o ~ a ~ n e ~  y ronb~o i  a 6 c o p 6 q ~ ~  (npoqecc CIP - "yronb B nynbne" M 

e r 0  nPOM3BOAHble: CIL - 'y r0nb  B p a ~ T B 0 p e " ;  CIC - "yronb B K O ~ O H H ~ X " ) .  

M e ~ o A b l  CIP M CIL ~ c n o n b 3 y t o ~ c ~  Ann npmoro w 3 s n e ~ l e ~ w ~  sono~a  ~3 

I lpOqeCC CIC - AJlR M3BJleCleHHR 30JlOTa M3 PaCTBOPOB (06bl'ltio npW KyCl- 

HOM B ~ I ~ ~ ~ ~ c ( M B ~ H H M ) .  flpoqecc CIP ("yronb B nynbne"), uau noltasblea- 
eT  npauwa, M e t i e e  ClyecTsMTeneH, cleM npoqeccbl ~ c n o n b 3 y t o q ~ e  oca- 
>yqeHHe 3 o n o ~ a  ~ M H K O M  K 3 a r p ~ 3 ~ e ~ ~ n ~  p a c T B o p a  cepofi, c y p b ~ o a ,  

MblUIbRKOM M 6onee y ~ T 0 a . l ~ ~  ( " B C ~ R A ~ H " )  no OTHOUIeHMto K XapaKTepy 

nepepa6a~bleae~oro c b ~ p b ~ .  OH n o B b l w a e T  H ~ B ~ ~ K ~ ~ M O C T ~  3 0 n o ~ a  no 
CpaBHeHMto C TPaAMqMOHHblMM MeTOAPMH M 3KOHOMMCleCKM BblrOAHee HX. 

6 CeBepH06l  A M ~ ~ M K ~ ,  A B C T ~ ~ J I M M ,  DAP AefiCTByloT K O M ~ H H ~ T ~ ~ ,  nepe- 
pa6a~bleatoq~e H a  o c H o e e  ~at i t ioA Tex t i ono rHw p a 3 n ~ r ~ b l e  eup,b~ cb l -  



PbR, HaclMHaR OT HM3KOKacleCTBeHHblX pya A 0  @ J ~ O T ~ ~ M O H H ~ I X  KOHqeH- 

TpaTOB, @ ~ O T ~ ~ H O H H ~ I X  XBOCTOB M XBOCTOB 6 ~ 0 n o r ~ ~ e c ~ o r o  OKMCJleHMR. 

B c T p a H a x  CHT npw M ~ B J I ~ ~ ~ H M M  3 0 n o ~ a  6onee w ~ p o ~ o  w ycnewtio 
IlPaKTblKYloTCR b l 0 ~ 0 0 6 ~ e ~ ~ b l e  TeXHOJlOrMbl (npoqeccbl " C M O ~ ~  BO B3Be- 

CH" w " c M o n a  B s b l u e n a c l M s a t o y e M  p a c ~ e o p e " ) ,  ocHoeaHHble  H a  ucnonb- 
3 o e a ~ w k  B C O P ~ ~ H O H H O M  npOqeCCe Cl leqMaJlbHblX M O H O O ~ M ~ H H ~ I X  CMOJl, 

BblnyCKaeMblX B BMAe TBePnbIX IlOJlblCTPOBaHHblX UlaPblKOB. ~ T M  MeTOnbl  

uMe toT  p q  O n p e n e n e H H b l x  n p e u M y w e c T B  no OTHoweHMto K M e T o n y  CIP 
M n p e n n o n a r a e T c R ,  c l ~ o  W O H O O ~ M ~ H H ~ I ~  c M o n b l  B nepcnemwe 6 y n y ~  
HrPaTb B n 0 6 b l c l e  3OJlOTa BCe 6onee 3HaclMTenbHyto POJlb. 

4.2.3. npu~qunuanb~o ~ o ~ a 3 a ~ a  B O ~ M O X H O C T ~  n p M M e H e t i m  n n R  

~ 0 6 b 1 ~ 1 b l  30nOTa cnoc06a nOfl3eMHOrO BblweJlaclHBaHMR (nB) H a  30nOTO- 

C O ~ e p X a w b l X  OTnOXeHMRX KOPbl BblBeTPMBaHMR. Hau6onee 6naronpu~~- 
HblMM An54 MCIlOnb30BaHHFI MeTOAa nB RBnRloTCR ~erJ ly60~0  3aJ lera to-  

w M e  pblxnble wnM c u n b t i o T p e w w H o e a T b l e  n e 3 w ~ ~ e r p ~ p o e a ~ ~ b l e  o T n o x e -  

HMR (0rpaHMcleHHble BOnOYnOPHblMbl ~ O P M ~ O H T ~ M W ) ,  BO~Ol l pOHb lqaeMb le ,  

claCTblclH0 O ~ B O ~ H ~ H H ~ I ~ ,  B KOTOPblX 30JlOTO HaXOnMTCR B n p M r 0 n H o h  AJlR 

BblueJlaclMBaHMFI @ O P M ~ .  

m R  YCTaHOBJleHblR B03MOXHOCTM MCnOJlb30BaHMR cnoc06a n6 H a  

KOHKPeTHOM 06beme H ~ O ~ X O ~ ~ H M O  npOBeCTbl KOMflJleKC n a 6 0 p a ~ o p H b l x  bl 

HaTypHblx  reoTexHonorblc lecKMx wccnefloea~~h, ucnonbsy~ npu  TOM OC- 

HOBHble I lPblHqMllbl, M3nOXeHHble B MeTOnHcleCKMX PeKOMeHpaqblRX ((On- 
TblManbHaR c x e M a  reoTexHonorwc lecKwx w c c n e n o e a ~ ~ h n  (BMMC, 1992). 
P e w e ~ b l e  o qenecoo6pas~oc~~ n p o s e n e H w R  O ~ ~ I T H O - n p o ~ b l w n e ~ ~ o r o  
BblLL(enaclMBaHMFI H a  pa60qb lx  R c l e h ~ a x ,  I lpeACTaBblTeJlbHblX no reOTeX- 

HOnOrMCleCKMM C B O ~ C T B ~ M  OTnenbHblX TblnOB PYfl MJlM MeCTOPON(4eHMto B 

qenOM,  IlpblHMMaeTCR B 3aBHCMMOCTH OT nOnHOTbl M AOCTOBePHOCTbl 

npenwec-reytouyx ~ccnenoea~wh. 
no p e 3 y n b ~ a ~ a ~  ~ccnenoean~i7 ~eo6xonw~o  ycraHoewTb:  

@ O ~ M Y  HaXON(4eHblR 3OnOTa L I  npblHqMnblaf lbHylo B03MOWOCTb e r O  

nepeeona B p a c T B o p e H H o e c o c T o m w e ;  

~ 0 3 @ @ b l q b l e H ~ b l  bl3BJlecleHblR b l  CKOPOCTM M3BJlecleHMR 30JlOTa b13 

HeAP, a n p M  aHM30TpOnblbl O T ~ O X ~ H M ~  M BO3MOXHOCTbl blCflOJlb30BaHblR 

H a  HHX Pa3JIMclHblX reoTexHonorwc lecKHx p e x u M o e  Bb lnenc lTb T e x t i o n o -  

rMclecKMe Tunbl ;  

KWHeTHKy p o c T a  w nocnenytouero n o c T e n e H H o r o  C H w e t i M R  conep- 
XaHblR 30nOTa B nPOAYKTblBHOM PaCTBOpe, OCTaTOclHble COnepXaHblR bl 

OCTaTOclHble er0 3anaCbl  B HeAPaX B KOHTYPe O n b l ~ H 0 h  O T P ~ ~ O T K M ,  3aBe-  

PeHHble  AaHHblMM KOHTPOnbHblX CKBaXMH; 

PeXMM 3aKaclKM BblulenaclblBalOU(MX b l  OTKaclKbl IlPOnYKTblBHblX PaC- 

T B O ~ O B ,  no~a3a~en t .1  pacxona pearemoe B KonWclecTBeHtioM M n e H e x -  

HOM BblPaXeHblM; 

T e x t i o n o r w t o  M n o ~ a 3 a ~ e n ~  ~ 3 ~ n e c l e ~ ~ ~  3 0 n o ~ a  143 nponyKTMBHblx 

pac-reopoe, n e p e p a 6 0 ~ ~ ~  3 o n o ~ o c o n e p x a ~ q w x  KoHqeHTpaToe; 

BO3MOXHOCTb 3arPR3HeHMR TePPMTOPblM no n n O w a n M  L4 H a  r n y 6 ~ ~ y  
( ~ b l r p a q M R  BpenHb lX  3JleMeHTOB B JlaTepanbHOM M BePTMKaJlbHOM Ha-  

npaeneHMRx ,  yTeclKa MX ~3 pa6oclei1 ~ O H ~ I  c ycleToM @OHOB~IX a ~ a r e ~ ~ i )  
M TexHono rMto  peKynbTmaqb lb l  r e o n o r b l r e c ~ o h  cpenbl nocne aaeepwe- 
HMR O T P ~ ~ O T K W .  

4.3. K a c l e c ~ B 0  3OJlOTOCOAepXawblX KOHqeHTpaTOB B KaN(4OM KOH- 

KpeTt ioM c n y c l a e  pernaMeHTMpyeTcR A o r o e o p o M  M e w y  nOCTaBwbIKOM 

( P ~ ~ H W K O M )  M MeTannyprwc lecKMM n p e f l n p u m w e M .  

B ~ n 0 X b l B l ~ e ~ ~ F i  O T ~ . ~ ~ C T B ~ H H O ~  IlpaKTHKe nPMHRT0 C'IMTaTb, rlTO: 

KOHqeHTpaT ~ ~ ~ B W T ~ ~ W O H H ~ I ~  ~ ~ J ~ o T o c o ~ ~ P x ~ ~ ~ ~  no COAepXaHMto 

3OJlOTa M n p b l ~ e c e h  AOJlXeH COOTBeTCTBOBaTb HOPMaM, YKa3aHHblM B 

~ a 6 n .  4; 
KOHqeHTPaT @ J ~ o T ~ ~ M o H H ~ ~ ~  ~ ~ J ~ o T o c o ~ ~ P x ~ ~ H ~  no COAepXaHMto 

3OnOTa b l  IlpbI~eceA AOJlXeH COOTBeTCTBOBaTb HOPMIM,  YKa3aHHblM B 

~a6n .  5; 
Ta6nmqa 4 

H o p ~ b ~  CoAepxannA SonoTa w n p m e c e i i  B r~aBmTaumonnoM KoHuenTDaTe 

Coaepxa~ne I Bnax- I 

H a n ~ e ~ o e a ~ n e  
KonuenTpaTa 

Bnax- 
HOCT~,  ~e 
Bonee, X 

C o ~ e p x a ~ n e  
sono~a, ne 
Menee, r h  

flpn~eceti, ne 6onee. % 
C Y P ~ M ~ I  I r n n ~ o s e ~ a  
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CXeMbl MX f l e p e p a 6 0 ~ K M  W OnpeAef leHHR OCHOBHblX TeXHOJlOrMCleCKMX no- 1 ~ a s a ~ e n e i  o 6 0 r a u ( e ~ ~ ~ .  
n ~ J l y ~ p ~ ~ b l W J l e ~ ~ b l e  TeXHOJlOrWCleCKMe np06bl Cf lyXaT AJlR I l p O B e p  

I KM TeXHOJlOrMCleCKWX CXeM M YTOClHeHMR n O K a 3 a ~ e J l e i  0 6 0 r a u ( e ~ ~ ~  PYA, 

I lOJ ly leHHblX H a  J l a 6 0 p a ~ o p H b l x  npo6ax. 
n6hyf lp0~bl luJ le~~ble  TeXHOJlOrWCleCKHe WCnblTaHMR flpOBO/JRTCR B 

COOTBeTCTBHM C f l p o r p a ~ ~ o i ,  P ~ ~ P ~ ~ O T ~ H H O ~  o p r a ~ W 3 a q M e i ,  BblnOJl- 

1 HRlou(eA TeXHOJlOrWCleCKMe WCCJleflOBaHHR, COBMeCTHO C HeJJpOflOJlb30- 

B a T e n e M  H c o r n a c o ~ a ~ ~ o h  c f l p o e K T ~ 0 h  o p r a ~ ~ 3 a q ~ e i .  0 ~ 6 0 ~  npo6 
flPOH3BOAWTCR no C n e ~ W a J l b H O M y  IlpOeKTy. 

4.7. y ~ p y f l ~ e ~ ~ 0 - f l a 6 0 p a ~ 0 p ~ b l e  W ~OJ ly l lpOMblLUJ leHHble  TeXHOJlOrW- 

CleCKWe flp06b1 AOJlXHbl 6b l~b  flpeACTaBMTeflbHblMW, T.e. OTBeClaTb no 
I XMMHCleCKOMY M MMHepaJlbHOMy COCTaBy, CTPYKTYPHO-TeKCTYPHblM OCO- 
I ~ ~ H H O C T R M ,  @ M ~ H C ( ~ C K M M  M ApyrWM C B O ~ C T B ~ M  CpeAHeMy  COCTaBy PYA 

A a H H o r o  n p o M b l w n e H H o r o  ( ~ e x ~ o n o r ~ r e c ~ o r o )  TMna c ycreToM BO~MOX- 

1 HOrO P ~ ~ Y ~ O X H B ~ H M R .  

4.8. 6 pe3yJ lbTaTe IlPOBefleHHblX TeXHOJlOrMCleCKHX W C C J ~ ~ ~ O B ~ H H ~ I  

AOJlXHbl 6b l~b  OnpefleJleHbl ~ W ~ e p a J l b ~ b l ~  W xMMWC~~CKW~ COCTaB WCXOA- 

~ o i l  p y ~ b ~  w ~ P O A ~ K T O B  060rau(e~~n, n p e A c T a e n e H b l f i a H H b l e  no ~po6n -  
MOCTW M W3MeJlbClaeMOCTW PYA M H ~ O ~ X O J J W M O A  CTeneHkl H3MeJlblreHWR 

M a T e p w a n a ,  AaHHble  CWTOB~IX a ~ a n ~ 3 0 ~  w c x o ~ ~ o i  p y ~ b ~  M npogy~oe  
0 6 0 r a u e H ~ R ,  CBefleHWR 0 nJlOTHOCTW, ~ a c b l l l ~ o i  MaCCe H BJlaXHOCTM 

HCXOAHOA p y ~ b ~  H npogylcros 0 6 0 r a q e ~ W R ;  T e x H o n o r w r e c K H e  n o ~ a 3 a ~ e -  

n~ n e p e p a 6 0 ~ ~ ~  A n R  paAwoMeTpwcrecKoro  060rau(e~n~ - ~b~xop,  XBOCTOB 

M KOHqeHTpaTa, M3BJleCleHble W COAepXaHMe B HHX 30JlOTa, K O ~ @ @ H ~ W ~ H T  

0 6 0 r a u ( e ~ M R ,  p a 3 M e p b l  TPaHCnOPTHblX ~ M K O C T ~ ~ ,  f l 0 p ~ W ~  W KYCKOB, no 
KOTOP~IM n p e A n o n a r a e T c R  copTwpoeKa  w ( M ~ w )  cenapaqwn PYA; AJ-IR 
npoqecca qwaH#poeaHMR - s e n c l r m a  u a ~ n e ~ l e ~ c c ~  aono~a; A ~ R  npoqec- 
COB @ J ~ o T ~ ~ W W  W ~ ~ ~ B H T ~ ~ M O H H O - @ ~ ~ O T ~ ~ O H H ~ ~ X  - BblXOA KOHqeHTPa- 

T a ,  ero KavecTBo (co,qepxa~~e sono~a, A p y r c l x  nonea~b~x KoMnoHeHToe 

M BPeAHblX I l pW~e~e i ) ,  MeTOA f l e p e p a 6 0 ~ K W  KOHqeHTpaTa, H3BJleCleHMe 

3OJlOTa W ApyrMX flOJle3HblX KOMllOHeHTOB B OTAeJlbHblX Of lepaqMRX W 

C K B O ~ H O ~  H ~ B J I ~ C ~ ~ H U ~ ,  pacxop, pearewoe, H ~ O ~ X O A H M O C T ~  0 6 e 3 ~ p e x ~ -  

BaHHR IlPOMCTOKOB. AoJ~x~H 6 b l ~ b  P e W e H  BOllpOC 0 q e n e c o o 6 p a 3 ~ o c ~ b 1  

MCflOJlb3OBaHHR OTfleJlbHblX TMnOB PYA B KaCleCTBe KMCJlblX @IIH)COB B 

M e T a n n y p r u r e c K o M  n p o ~ 3 ~ o ~ c ~ ~ e .  K a l r e c ~ ~ o  npo~ylcroe nepepa6o~~w 
AOJlXHO COOTBeTCTBOBaTb Cyu(eCTBytOu(MM CTaHAapTaM W TeXHMCleCKMM 

yCflOBWRM. 

MFI IlOnyTHblX KOMllOHeHTOB B COOTBeTCTBMM C " T ~ ~ ~ O B ~ H H R M M  K 

KOMnJleKCHOMy H3yleHMK) M ~ C T O P O ~ ~ H M ~  W nOACcleTy 3anaCOB IlOflYT- 

HblX flOJle3HblX HCKOflaeMblX M K O M ~ O H ~ H T O B "  (rK3, 1982) H ~ O ~ X O ~ M M O  

B ~ I R C H W T ~  @OPMLI H a x o w e H M R  w 6 a n a ~ c  MX p a c n p e A e n e H w R  B n p o ~ y ~ -  
T a x  0 6 0 r a u ( e ~ ~ s l  bl IlepefleJla KOHqeHTpaTOB, a TaloKe YCTaHOBWTb yCJl0- 

BWR, BO3MOXHOCTb # 3KOHOMWCleCKYIO ~ € ? J ~ ~ c o o ~ ~ ~ ~ H o c T ~  MX W3BJleCle- 

HMFI. 
A o J l X H a  6 b l ~ b  W3yCleHa BO3MOXHOCTb HCllOJlb30BaHWR O ~ O P O T H ~ I X  

BOP, M OTXOAOB, IlOJlyClaeMblX I lpM ~ ~ K O M ~ H A Y ~ M O A  T ~ X H O J ~ O ~ M C ~ ~ C K O ~  

CXeMe f l e p e p a 6 0 ~ K W  MMHepaJlbHOrO CblpbR, AaHb l  PeKOMeHAaqMW no 
OClWCTKe IlPOMCTOKOB. 

5.1. ~ W / J ~ O ~ ~ O J ~ O ~ W C ~ ~ C K W M W  WCCfleAOBaHMRMM AOJlXHbl 6 b l ~ b  ~ 3 y ~ l e -  

Hbl  OCHOBHble BOAOHOCHble TOPW3OHTb1, KOTOPble MOrYT YClaCTBOBaTb B 

O ~ B O ~ H ~ H H M  MeCTOPOH(4eHHR, BblRBf leHbl  ~aW60flee O ~ B O A H ~ H H ~ I ~  yqa- 
CTKM M 30Hbl  M PeLUeHbl BOflpOCbl HCnOJlb3OBaHHR MflW c6poca PyAH#C(- 

HblX BOA, no  KaH(4OMy BOAOHOCHOMY TOPW3OHTy CJleAyeT YCTaHOBMTb er0 
MOu(HOCTb, ~ ~ H T O ~ ~ O ~ W C ~ ~ C K W M  COCTaB, TMnbl KOJlJleKOpOB, YCJlOBMR IlWTa- 

HMR, B3aMMOCBR3b C APYTWMW BOAOHOCHblMM TOPW3OHTaMH M IlOBePXHO- 

CTH~IMH BoAaMM, n o n o x e H w e  y p o e ~ e i  n o ~ 3 e ~ ~ b l x  BOA w ApyrGte napa- 
MeTPbl;  0Ilpe)JeJlHTb B03MOXHble  BOAOflPMTOKH B 3KCnJlyaTaqMOHHble 

rOpHble  B ~ I P ~ ~ O T K M ,  IlpOXOAKa KOTOPblX IlPeAYCMOTPeHa B TeXHWKO- 

3KOHOMWCleCKOM O ~ O C H O B ~ H W W  (T30) K O H ~ ~ M ~ M ~ ,  M p a 3 p a 6 0 ~ a ~ b  peK0-  

MeHflaqWW no 3 a u W T e  WX OT nOA3eMHblX BOA. H ~ O ~ X O A M M O  W3yClWTb XM- 

M M ' ~ ~ C K W ~  comas w 6 a ~ ~ e p w o n o r ~ ~ l e c ~ o e  cocToRHwe BOA, yqac.reylou(nx 
B O ~ B O ~ ~ H ~ H W W  MeCTOPOweHMR,  MX arPeCCMBHOCTb no OTHOLUeHWtO K 6e- 
TOHY, MeTaf lJ laM,  IloJlMMepaM, COflepXaHWe B HWX llOJle3HblX KOMllOHeH- 

TOB H BPeAHblX f l p W ~ e C e i l ,  04eHMTb BO3MOMOCTb WCnOJlb30BaHWR 3TWX 

BOP, A f lR  B O ~ O C H ~ ~ X ~ H H R  WJlM W3BJleCleHWR W3 HWX qeHHblX KOMflOHeHTOB, 

a TaloKe B o 3 M o x H o e  BnWRHHe MX A p e H a x a  H a  ~ e i c ~ s y t o q ~ e  B p a i o ~ e  
MeCTOPOweHMFI f lOA3eMHble B 0 ~ 0 3 a 6 0 p b l .  C J l e ~ y e ~  A a T b  PeKOMeHAa- 

qMW I lO I l pOBe~eHb l tO  B nOCJleAytOu(eM H ~ O ~ X O ~ M M ~ I X  CfleqWaJlbHblX 

W3blCKaTeflbCKMX pa60.r~ OqeHMTb BJlMFlHMe c6poca PYAHMClHblX BOA H a  

o l c p y x a r o u y t o  c p e A y .  

Aonwa 6 b l ~ b  A a H a  OqeHKa BO3MOMbIX  WCTOClHWKOB X O ~ R ~ T B ~ H H O -  

IlMTbeBOrO M TeXHMCleCKOrO B O A O C H ~ ~ X ~ H M R ,  0 6 e ~ l l e C l ~ ~ a t O u ( W ~  n0~pe6- 
HOCTb 6y f l yu~x  I l p e ~ f l ~ ~ R ~ ~ i l  nO ~06blCle nOJle3HblX MCKOllaeMblX W ne- 
p e p a 6 0 ~ K e  MHHepanbHOrO CblpbR. 

5.2. M H X ~ H ~ ~ H O - ~ ~ O J ~ O ~ W C I ~ C K M M W  WCCJleAOBaHMRMH AOf lXHbl  6 b l ~ b  
H3yCleHbl: @ W ~ H K O - M ~ X ~ H M ' ~ ~ C K M ~  C B O ~ C T B ~  PYA, pyAOBMeualou(MX no- 
pog w n e p e K p b l e a t O q w x  o ~ n o x e ~ w i ,  o n p e A e n s l t o q M e  x a p a K e p M c T w K y  wx 
IlPOClHOCTM B eCTeCTBeHHOM W BOAOHaCblu(eHH0M COCTORHWRX; WHXeHep- 

HO-TeOJlOTM'leCKMe O C O ~ ~ H H O C T M  MaCCWBa flOPOA MeCTOpO>yqeHWR w wx 
aHH30TPOflMFI, COCTaB IlOpOA, MX Tpeu(MHOBaTOCTb, TeKOHMCleCKaR Ha- 

PyWeHHOCTb, TeKCTyPHble O C O ~ ~ H H O C T M ,  3aKaPCTOBaHHOCTb, p a 3 p y l u e H -  



HOCTb B 30He BblBeTPMBaHHR; OXapaKTePH30BaHbl COBpeMeHHble reOJl0- 

rMcleCKMe IlPOueCCbl, KOTOPble MOryT OCJlOXHHTb p a 3 p a 6 0 ~ ~ y  MeCTOpOX- 

AeHMR. 6 paf io~ax C pa3BMTMeM MHOrOJleTHeMep3JlblX flOpOA CJleAyeT 

YCTaHOBMTb MX ~ e ~ f l e p a ~ y p ~ b l i  PeXHM, IlOJlOXeHHe ~ e p x ~ e f i  H H H X H ~ ~ ~  

TPaHMu M ~ ~ ~ J ~ o T H o ~  TOJlwH, KOHTYPbl H rJly6H~bl paCnpOCTpaHeHHR Ta- 

JlMKOB, , j a p a K T e p  M3MeHeHMR @ M ~ M C ~ ~ C K M X  CBO~~CTB nOpOA flpM OlTaHBa- 

HHM, ~JIY~HHY CnOR Ce30HHOrO OTTaHBaHHR H flPOMeP3aHMR. M H X ~ H ~ P H O -  

reOnOrHc(eCKHe HCCJleAOBaHHR H ~ O ~ X O ~ M M O  flpOBOAHTb B COOTBeTCTBHH 

C " M H C T P Y K L ( M ~ ~ ~  no M3yCleHHtO HHXeHepHO-reOnOrMCleCKHX y c J l 0 ~ H f i  Me-  

C T O P O > ~ ~ ~ H M ~ ~  TBePAblX flOJle3HblX MCKOnaeMblX flpM HX p a 3 ~ e A ~ e "  

(1 975). 
6 p e s y n b ~ a ~ e  H H X ~ H ~ ~ H O - r e o n o r ~ c l e c ~ ~ x  ~ c c n e , q o ~ a ~ ~ f i  ,qonxHb l  

6 b l ~ b  IlOJlyCleHbl MaTepMaJlbl  no f l p 0 r ~ 0 3 ~ 0 f i  OueHKe Y C T O ~ ~ ~ H B O C T H  rOp- 

H ~ I X  B ~ I P ~ ~ O T O K  M paccce-ry OCHOBH~IX n a p a M e T p o B  Kapbepa .  

~ P M  HaJlHClMM B paf i0~e MeCTOPO>yqeHHR ~ ~ ~ ~ ~ C T B Y ~ O Y M X  WaXT HJlM 

Kapbepoe ,  p a c n o n o x e H H b l x  B a H a n o r w H b l x  r H A p o r e o n o r w e c K H x  H HH- 

x e ~ e p ~ o - r e o n o r w r e c ~ w  ycnoBMRx,  A n R  xapaicrepHcTMKM p a s ~ e ~ b ~ ~ a e -  

M O ~  I lJ lOUaAM CJleAyeT MCnOnb3OBaTb AaHHble  0 CTeneHH O ~ B O A H ~ H H O -  

CTM M M H X ~ H ~ ~ H O - ~ ~ O ~ O ~ H ~ ~ ~ K H ~  y c n o e n g x  ~ T M X  wax1 M KapbepoB.  

5.3. M R  ~ e c ~ o p o > y q e ~ k l f i ,  rAe YCTaHOBneHa IlpMpOAHaR ra3OHOC- 

HOCTb O T ~ O X ~ H M ~ ~  ( M ~ T ~ H ,  CepOBOAOpOA H AP.), AOJlXHbl 6 b l ~ b  H3YCleHbl 

3aKOHOMePHOCTH H3MeHeHMR COAepXaHMR M COCTaBa ra3OB fl0 IlJlOlqaAM 

M c r n y 6 ~ ~ o h .  
5.4. C n e ~ y e ~  onpeAenc lTb  BnwsltOWMe H a  3 ~ o p o ~ b e  q e n o e e K a  @ a ~ -  

TOPbl ( ~ H ~ B M O K O H M ~ ~ ~ ~ ~ ~ ~ C H O C T ~ ,  IlOBbllLleHHaR PaAHOaKTHBHOCTb, re0- 
TepMMcleCKHe yCJlOBMR M AP.). 

5.5. no p a f i o ~ a ~  HOBblX ~ e C T o p o > y q e ~ H f i  H ~ O ~ X O ~ H M O  yKa3aTb Me-  

c T o n o n o x e H M e  nnoqa~e f i  c oTcyTcTBMeM 3 a n e x e f i  n o n e s ~ b ~ x  HcKonae-  

MbIX, rAe M O r V  6 b l ~ b  p a 3 M e w e H b l  0 6 b e m b l  npOM3BOACTBeHHOrO H XH- 

JlHlqHO-rpa>yqaHCKOrO Ha3HaCleHMFI, OTBanbl I lyCTblX IlOpOA. 

5.6. Apy r~e  n o n e s ~ b ~ e  McKonaeMble,  06pasytoqne BO BMewatOWMx H 

I l e p e ~ p b l B a l d ~ H ~  I lOpOAaX CaMOCTORTenbHble 3aJleW, AOJlXHbl 6 b l ~ b  

H3YqeHbl B CTeneHM, l l 03~0J lR tO l l@ OnpeAeJlHTb HX I l pOMb lWneHHyD 

UeHHOCTb M 0 6 J l a ~ ~ b  B03MOXHOrO HCflOJlb30BaHMR B COOTBeTCTBHH C 

" T P ~ ~ O B ~ H M F I M M  K KOMnJleKCHOMy H3yqeHHtO M ~ C T O P O ) ( ( ~ ~ H M ~ ~  M fl0ACcleTy 

3aflaCOB nOnyTHblX flOJle3HblX MCKOflaeMblX M K O M ~ ~ O H ~ H T O B "  (rK3, 1982). 
5.7. ~ K O J ~ O ~ H ~ ~ ~ C K H M H  HCCJleAOBaHMRMM AOJlXHbl 6 b l ~ b :  YCTaHOBneHbl 

@ O H O B ~ I ~  I l apaMeTpb l  COCTORHMR 0 ~ p y x a t O l q e f i  CpeAbl  ( Y ~ O B ~ H ~  PaAMa- 

UMM, KaqeCTBO IlOBePXHOCTHblX H nOA3eMHblX BOA H BO3AyXa, XapaKTe- 

PMCTMKa nOClBeHHOrO IlOKpOBa, PaCTHTeJlbHOrO M XHBOTHOrO MHpa  H T.A.); 

o n p e A e n e H b l  n p e A n o n a r a e M b l e  B M A ~ I  XMMMclecKoro H C ~ ) H ~ H ~ ~ C K O ~ O  803- 

A ~ ~ C T B M ~ ~  HaMeClaeMOrO K CTPOHTenbCTBy 06bena H a  OKpyXatOqytO 

n p ~ p o , q ~ y t ~  cpeAy ( 3 a n b l n e ~ ~ e  n p H n e r a t O w H x  T ~ P P M T O P H ~ ~ ,  3 a r p ~ s ~ e -  
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HHe flOBepXHOCTHblX H flOA3eMHblX BOA, nOclB PYAHMclHblMM BOAaMH H 

IlPOMCTOKaMM, B03AyXa B ~ I ~ P O C ~ M M  B ~ T M O C @ ~ ~ Y  U T.A.), 0 6 b e ~ b l  H3bR- 

THR AJlR Hy>yq flpOH3BOACTBa IlPHPOAHbIX PeCypCOB ( J l e c ~ b l x  MaCCHBOB, 

B O A ~ I  H a  TexHMclecKMe ~ y > y q b ~ ,  3 e ~ e n b  Ann p a s ~ e w e ~ ~ ~  OCHOBH~IX H 

BCIlOMOraTenbHblX flPOH3BOACTB, OTBanOB BCKPbllLlHblX H B M e ~ a t O ~ M X  

rOPHblX IlOpOA, HeKOHAHuHOHHblX PYA H T.J.); OueHeHbl XapaKTep, MH- 

TeHCMBHOCTb, CTeneHb H OnaCHOCTb B O ~ A ~ ~ ~ C T B H R ,  npOAOnXHTeJlbHOCTb 

M AHHaMHKa @YHK~MOHMPOBPHHR HCTOClHHKOB 3arPR3HeHHR H TpaHMqbl 

30H MX BJlMRHMR. 

M R  PeWeHHR BOflpOCOB, CBR3aHHblX C p e ~ y J l b ~ H ~ a u H t ? f i  3 e M e n b ,  

c n e A y e T  o n p e A e n m b  M O ~ H O C T ~  noqBeHHoro  noKpoBa M n p o l r s ~ e c ~ ~  ar- 
POXMMMqeCKMe MCCJleAOBaHMR PblXJlblX O T J ~ O X ~ H H ~ ,  a T a W e  BblRCHHTb 

CTeneHb TOKCMClHOCTH IlOpOA BCKPbllLlH H BO3MOXHOCTb 0 6 p a 3 0 ~ a ~ H R  H a  

HHX PaCTMTenbHOrO nOKpOBa. 

l l p ~  npoBeAeHHM aKonorMqecKHx ~ c c n e ~ o ~ a ~ ~ f i  c n e A y e T  p y ~ o ~ o -  
ACTBOBaTbCR " ~ P ~ M ~ H H ~ I M H  T P ~ ~ O B ~ H M R M M  K reOJlOrMcleCKOMy M3YcleHHD 

H flPOrH03HPOBaHHtO B O ~ A ~ ~ ~ C T B H F I  pa3BeAKH H p a 3 p a 6 0 ~ ~ H  MeCTOpO>yqe- 

~ H f i  flOJle3HblX MCKOflaeMblX H a  OKPyXatOUytO cpe~y "  (rK3, 1991) M "Me- 
TOAMCleCKHMM YKa3aHMRMM K 3KOJlOrHcleCKOMy O ~ O C H O B ~ H M ~  np0eKTOB 

pa3BeAOClHblX K O H A M ~ M ~ ~  H a  MHHepanbHOe cb lpbe "  (rK3, 1993). 
5.8. n p ~  oco6o c n o x H b l x  rM,qporeonorMclecKMx, HHX~H~~HO- reono -  

rHCleCKMX H APyrHX flPMPOAHblX YCJlOBHRX P ~ ~ P ~ ~ O T K H ,  ~ p e 6 y t O t q H x  no- 
CTaHOBKM Cnt?L(HanbHblX pa60~,  06be~b1,  CPOKM M IlOPRAOK IlpOBeAeHHR 

M C C ~ ~ A O B ~ H M ~ ~  COrJlaCOBblBatOTCR C HeApOflOllb3OBaTenRMH H IlpOeKT- 

HblMM OPraHH3auHRMH. 

6.1. ~ O A C C ~ ~ T  H K B ~ J ~ H @ H K ~ ~ M R  pa3BeAaHHblX 3aflaCOB 3OJlOTOpyA- 

HblX M ~ C T O P O ) ) ( A ~ H H ~ ~  llPOH3BOAblTCR B COOTBeTCTBHH C T P ~ ~ O B ~ H H H M H  

p a 3 ~ e n o ~  2, 4 M 5 " K n a c c H @ H ~ a u ~ ~  sanaco~ ~ e c ~ o p o > y q e ~ ~ f i  M npo- 
rHO3HblX PeCypCOB TBepAblX flOne3HblX M C K O ~ ~ ~ M ~ I X "  (M., 1997). 

6.2. 3 a f l a c b l  IlOACclHTblBatOTCR no nOACcleTHblM ~ J ~ o K ~ M ,  3anaCbl  py- 
Ab l  B KOTOPblX H e  AOJlXHbl I lpeBbllLlaTb, KaK IlpaBHJlO, r0)JOBylo npOH3BO- 

AMTeJlbHOCTb 6 y n y ~ e r o  rOpHOr0 npeAflpMRTHR. y c l a C T ~ H  PYAHblX Ten ,  

BblAeJlReMble B IlOflCcleTHble ~ ~ O K H ,  AOJlXHbl XapaKTepM3OBaTbCR: 

O ~ H H ~ K O B O ~ ~  CTeneHbtO pa3BeAaHHOCTM H M3YcleHHOCTM napaMeT-  

POB, O f l p e ~ e J l R t O ~ l l X  KOJlMcleCTBO H KaCleCTBO PYA; 
OAHOPOAHOCTbtO reOnOrHCleCKOr0 CTPOeHHR MJlM IlPMMePHO OAHHa- 

K O B O ~ ~  HJlH 6 n ~ 3 ~ o f i  CTeneHbtO H3MeHClHBOCTM MOUHOCTH, BHyTpeHHerO 

CTPOeHMR PYAHblX Ten ,  BeWeCTBeHHOrO COCTaBa, OCHOBHblX nOKa3aTe- 

nefi KaCleCTBa H TeXHOJlOrHCleCKMX CBO~~CTB PyAbl;  



BblAePXaHHOCTblo Y C ~ O B H W  3 a n e r a ~ ~ ~  PYAH~IX  Ten,  o n p e n e n e ~ ~ o i  
nPMYPOCleHHOCTbt0 6Jl0Ka K enMHOMY CTPYKTYPHOMY 3JleMeHTy (Kpblf ly, 
~ ~ M K O B O ~  qaCTH CKJlanKH, TeKTOHMCleCKOMy ~ J I o K Y ,  OrPaHM'4eHHOMY pa3 -  

PblBHblMM H~PYUJ~HMHMW);  

O ~ ~ H O C T ~ H )  rOPHOTeXHMCleCKMX y c J l 0 ~ M f i  p a 3 p a 6 0 ~ ~ ~ .  no naneHMlo  

p y n H b l r  T e n  n o n c v e T H b l e  ~ ~ O K H  c n e n y e T  p a 3 n e n ~ ~ b  ~ O ~ M ~ O H T ~ M H  rop- 
H ~ I X  pa60~  MnM CKBaxnH c yqeToM ~ a ~ e q a e ~ o i  nocne,qoeaTenbHocTH 

O T P ~ ~ O T K H  3aflaCOB. n p H  HeB03MOXHOCTM reOMeTpM3aqMM M OKOHTYPM- 

BaHMR ~ ~ J ~ ~ H C O B ~ I X  M 3 a 6 a n a ~ ~ 0 B b l ~  PYA HJlH nPOMbll l l f leHHblX ( T ~ X H O -  

J l0rH. tecK~x)  THnOB M COPTOB PYA KOJlMCleCTBO H KaCleCTBO MX B n0nCcleT- 

HOM 6 n o ~ e  OnpenenReTCR CTaTMCTMqeCKH. 

6.3. n p ~  n o A c q e T e  aanacos ~ O ~ X H ~ I  YqHTblBaTbcR c n e n y l o u M e  no- 
nonHwTenbHble  y c n o ~ m ,  o-rpaxamwwe c n e q ~ @ ~ ~ y  ~ O ~ O T O P ~ ~ H ~ I X  Me-  

C T O P O > Y ~ ~ H M ~ ~ .  

6.3.1. 3 a n a c b l  KaTerOpHH A nOACqHTblBaloTCR TOJlbKO H a  p a 3 p a -  

6 a T b l B a e ~ b l x  30JlOTOPYnHblX MeCTOPO>YqeHHRX fl0 AaHHblM 3KCnJlyaTa- 

~ H O H H O ~ ~  pa3BenKM M rOpH0-nOArOTOBHTeflbHblX B ~ I P ~ ~ O T O K .  K HMM OTHO- 

CRTCR 3anacb1, OTBeqatowHe no cTeneHw ~ ~ ~ B ~ A ~ H H O C T M  T ~ ~ ~ O B ~ H H R M  

K J I ~ C C H @ M K ~ ~ H W  K 31017 KaTeropMM. 

6.3.2. 3 a n a C b l  KaTerOpHH B n p H  pa3BenKe nOnCclHTblBaloTCR 

TonbKo H a  MecTopo>YqeHHRx 2-017 rpynnbl. K HMM OTHOCRTCR 3anacb1, 

BbrneneHHble  Ha  yqacmax ~ e ~ a n ~ a a q ~ ~  M ~ H  B npenenax A p y r H x  c l a c ~ e i  

PYnHblX Ten, CTeneHb pa3BenaHHOCTH KOTOPblX COOTBeTCTByeT ~ p e 6 0 ~ a -  
HHRM K n a c c ~ @ w ~ a q ~ ~  K 3 ~ 0 i  KaTeropHw. 

KOHTYP 3 a n a c o ~  KaTeropMM B n o n x e H  6 b 1 ~ b  n p o B e A e H  no ropHb lM 

B ~ I ~ ~ ~ O T K ~ M  6 e 3  aKcTpanonRqwH, a ocHoeHble  reonorMclecKMe xapaKe- 
PMCTMKH PYAH~IX T e n  M KavecTBo p y g b l  B npenenax aToro  KoHTypa onpe- 
AeJleHbl no nOCTaTOClHOMY o 6 b e ~ y  f lpe~CTaBMTeJlbHblX AaHHbIX. 

Ha MeCTOPO>YqeHMRX, me 0 6 b e ~  PYAbl O n p e ~ e n R e T C R  C HCnOflb30- 

BaHMeM K O ~ @ @ M ~ M ~ H T ~  PyflOHOCHOCTH, K KaTerOpWM B M O r V  6 b l ~ b  OTHe- 

CeHbl ~ ~ O K H ,  B n p e n e n a X  KOTOPblX K O ~ @ @ M L ( H ~ H T  PYnOHOCHOCTM Bbl l l le ,  

q e M  C p e n ~ H f i  no MeCTOpO>YqeHMlo, yCTaHOBJleHbl H3MeHclMBOCTb PYnO- 

HOCHOCTH B n f l a H e  M Ha  ~ Y ~ H H Y ,  3aKOHOMePHOCTM nPOCTPaHCTBeHHOr0 

n o n o x e H m ,  n I n w q t i b l e  @OPM~I  M x a p a u e p H b l e  p a a ~ e p b ~  y c l a c m o e  KOH- 

nHqMOHHbIX PYA B CTeneHM, n 0 3 ~ 0 J l R D w e i  AaTb  Ol$HKy B03MOMOCTH 

MX C ~ ~ ~ K T M B H O ~  BbleMKM. 

Ha p a 3 p a 6 a ~ b l e a e ~ b l x  M e c T o p o w e H m x  3anacb1 KaTeropMM B non- 
C.lHTblBaloTCR no AaHHblM AOpa3BenKM, ~ K c I ~ J ~ ~ ~ T ~ ~ M O H H O ~  pa3BenKH M 

rOpH0-~OArOTOBWTeJlbHblX B b l p a 6 0 ~ 0 ~ .  

6.3.3. K KaTerOpHH C1 OTHOCRTCR 3anaCbl  Ha  YclaCTKaX MeCTOpO- 

>Yqe~wf i ,  B npenenax KOTOP~IX s b l n e p x a H a  npMHnTaR n n R  a ~ o f i  KaTero- 

PMH CeTb rOPHblX B ~ I P ~ ~ O T O K  M CKBaXMH, a AOCTOBepHOCTb n ~ f l ~ c l e ~ ~ ~ f i  

n p H  3TOM M H @ O P M ~ ~ H M  n O A T B e p w e H a  pe3yJlbTaTaMH, n0JlycleHHblMH Ha 

6.5. 3 a 6 a n a ~ ~ 0 B b l e  ( ~ O T ~ H ~ M ~ J ~ ~ H O - ~ K O H O M M C ( ~ C K M ~ )  3anaCbl nOA- 

CclMTblBaDTCFI M YqMTblBaloTCR B TOM Cflyclae, eCnM B T 3 0  K O H A M ~ M ~ ~  AO- 

~ a 3 a ~ a  BOBMOXHOCT~ MX CoxpaHHocTH B H e n p a x  n n ~  nocneAynqero ~ 3 -  

BJlecleHHR HJlM q e J l e ~ 0 0 6 p a 3 ~ 0 ~ ~ b  nOnyTHOr0 M3BJlecleHMR, CKJlanMpOBa- 

HHR M COXpaHeHHR nJlR MCnOJlb3OBaHMR B 6 y ~ y q e ~ .  n p H  nOnCcleTe 3a- 

~ ~ ~ ~ H C O B ~ I X  3anaCOB nPOM3BOAHTCR HX n O n p a 3 n e n e H H e  B 3aBHCMMOCTM 

OT IlPMclMH OTHeCeHMR 3anaCOB K 3 a 6 a J l a ~ ~ 0 B b l ~  (~KOHOMH'~~CKHX, TeX- 

HOJlOTMcleCKHX, rM~POreOJlOrMcleCKMX, 3KOflOrMcleCKMX H AP.). 
6.6. n p M  nOnCcleTe 3anaCOB TPanML(H0HHblMH MeTOAaMM (re0Jl0rHcle- 

CKMX. ~ ~ O K O B ,  pa3pe30B M np.) AOJlXHbl 6 b l ~ b  BblRBJleHbl n p o 6 b l  C aH0-  

M a n b t i o  B~ICOKMM c o n e p x a i M e M  aono~a ( ~ y p a r a ~ ~ b l e ) )  npo6b l ) ,  n p o a H a -  

~ M ~ M P O B ~ H O  MX BnMmiMe Ha  BenMclMHy c p e A H e r o  c o n e p x a H m  no paaee- 
AO'IHblM CecleHMFIM M IlOACCleTHblM 6 n 0 ~ a ~  M npM H ~ O ~ X O ~ M M O C T H  Orpa-  





HHH I l p O ~ e A Y P b l  ~ p a i r b l ~ r a  KOnHqeCTBO H nJlOTHOCTb Pa3BeAOc(HblX ne- 
peceqe~bli  AOJlXHO 6b l~b  AOCTaTOqHblM AJlR O ~ O C H O B ~ H H H  OnTHManb- 

HblX HHTePnOJlRqHOHHblX @OPMY~ (AJlR AByXMepHOrO MOAeJlHpOBaHHR - 
H e  M e H e e  HeCKOJlbKHX AeCRTKOB Pa3BeAOC(HblX I l e p e c e c l e ~ H i ,  AJlR TpeX-  

M e p H o r 0  - H e  M e H e e  nepBb lX  COTeH npo6). M3yw3-W CBO~CTB IlpOCTpaH- 

C T B ~ H H ~ I X  I lepeMeHHblX PeKOMeHAyeTCR nPOM3BOAHTb H a  yC(aCTKaX Ae- 
~ a n ~ s a u ~ ~ .  

B b l W ~ n e ~ H e  BapHOrpaMM npOH3BOAHTCR H a  OCHOBe AaHHblX OnPo- 

~ O B ~ H H R  no CKB03HblM PyAHbIM I lepeCeqeHHRM ( X H J l b ~ b l i  T H ~ ) ,  COCTaB- 

H ~ I M  np06a~,  AnHHb l  KOTOP~IX c o r n a c y e T c R  c y c T y n o M  K a p b e p a  (WOK- 

BepKM, M O w H b l e  MHHePaJlH30BaHHble 3 0 ~ b l )  M MHTepBanaM onpo6o~a- 
HHR, B CJlyqaRX KOrAa OTCYTCTBYeT B03MOXHOCTb AJlR H3YCleHWR BePTH- 

~ a J l b ~ 0 i  H3MeHCIHBOCTH OPYAeHeHHR no COCTaBHblM np06a~.  
~ P H  IlOCTPOeHHH ~J- IOC(HO~ ~ ~ O C T ~ T M C T M C ( ~ C K O ~  MOAeJlH MeCTOPOX- 

AeHMR MaKCHManbHO B O ~ M O X H ~ I ~  p a 3 M e p  3JleMeHTapHOrO nOACqeTHOr0 

6 n o ~ a  ~ b l 6 H p a e ~ c R  HCXOAR w3 n n a ~ ~ p y e ~ o i  TexHono rHH AO~~ICIII, MH- 

~ H ~ a J l b ~ b l i  - OnpeAeJlReTCR nJlOTHOCTbto C O ~ A ~ H H O ~  H a  M e C T O P O w e -  

HHH ~ ~ ~ B ~ A O V H O ~  CeTM ~ a 6 J l t o A e ~ H i  ( ~ e  PeKOMeHAyeTCR I lpHHHMaTb 

p a a ~ e p  CTOPOH 3 n e ~ e ~ ~ a p ~ o r o  6n0~a M e H e e  % c p e ~ ~ e i  nnoTHocTw ce- 
TW). 

P e a y n b ~ a ~ b ~  n o a c q e T a  sanaco~ ~ o r y r  6 b 1 ~ b  npeAcTaBneHb1  B A B ~ X  

BHAaX: n p H  PaCqeTe no CeTKe OAHHaKOBblX PaBHOOpHeHTHpOBaHHblX 

6 n o ~ o ~  IlpeACTaBJlReTCR ~ a 6 n ~ q a  I lOAcr leTHblX I l apaMeTpOB no BCeM 

3JleMeHTapHblM ~ J ~ o K ~ M  COBMeCTHO CO 3HaC(eHMRMH AMCnePCMH ~ p a i r l l ~ -  
ra; n p H  PaCqeTe KPYnHblMH reOJlOrHCleCKMMM ~ J ~ O K ~ M W  H H ~ w B H ~ ~ ~ J ~ ~ H O ~  

reOMeTpHH ~ a w b l n  6 n o ~  AOJlXeH 6 b l ~ b  npMBR3aH B npOCTpaHCTBe H 

HMeTb nepeC(eHb npo6, BXOARwHX B 30Hy  BJlHRHMR. 

Bce MaCCHBbl ~ H @ P O B ~ I X  AaHHblX ( A a ~ ~ b l e  o n p o 6 0 ~ a ~ ~ f 1 ,  KOOpAHHa- 

T ~ I  npo6 wnH PYAH~IX nepeceqe~wi, a H a n M T w e c K H e  Bb lpaxeHcrR C T ~ ~ K -  

TYPHblX @ Y H K ~ H ~ - B ~ P H O ~ P ~ M M  H AP.) A O J l M b l  npeACTaBnRTbCR B @OP 

MaTaX,  AOCTYnHblX AJlR 3KCnePTH3bl C HCnOJlb30BaHHeM ~ a H 6 0 J l e e  PaC- 

I lpOCTpaHeHHblX npOrpaMMHblX KOMnJleKCOB ( I i a n p H ~ e p ,  B BHAe DBF- 
@ a i J l 0 ~  C OTAeJlbHblM yKa3aHHeM cnoco6a KOAHPOBBHHR I l pOnyweHHb lX  

3 ~ a c l e ~ H A  HJlH B BHAe ASCII-@~AJ~oB CTaHAapHOrO @ O P M ~ T ~  

GEOEAS). Mo~enw CHMMeTPH3YtOwHX n p e 0 6 p a 3 0 ~ a ~ ~ i ,  TpeHAOB H 

BapHorpaMM,  npoque n a p a M e T p b l  npeAcTaenRtoTcR  B aHanMTHqecKoM H 

OnHCaTenbHOM BHAe. 

C C ( H T ~ ~ T C R ,  ClTO ~ ~ O C T ~ T H C T H C ( ~ C K W ~  cnoc06 IlOACcleTa 3anaCOB A a e T  

B03MOMOCTb  YCTaHOBJleHHR HaHJlyqUHX OqeHOK CpeAHHX ~ 0 ~ e p X a ~ H i  

3OJlOTa B 3KCnJlYaTa~WOHHblX ~JIOK~X, PyAHblX TeJlaX H MeCTOpO>yqeHHlO 

B ueJ lOM 6 8 3  CneuHaJlbHblX I lpHeMOB no YMeHbWeHHto BJlHRHHR YparaH- 

HblX npo6, n03BOnReT CHM3MTb O W H ~ K H  OKOHTYPHBaHHR PyAHbIX T e n  C 

BeCbMa C J ~ O X H O ~  ~ o p @ o J l o r H e i  H BHYTpeHHHM CTPOeHWeM H OnTHMH3W- 

POBaTb TeXHOJlOrll to O T P ~ ~ O T K H  MeCTOPOweHHR.  B M ~ C T ~  C TeM,  reOCTa- 
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THCTMqeCKHe MeTOAbl I lOACqeTa 3anaCOB A O J l W b l  6 b l ~ b  CTPOrO KOHTPO- 

JlHpyeMblMH B CBOeM npMMeHeHHH H I lOAqHHeHbl O C O ~ ~ H H O C T R M  reOJl0- 

rMC(eCKOr0 CTPOeHMR MeCTOPOX(QeHHR. B nl060~ Cflyqae, pe3yJlbTaTbl  

reOCTaTHCTHCleCKOr0 MOAeJlHPOBaHHR M OueHHBaHWR A O J l W b l  I lpOBe- 

PRTbCR ( C P ~ B H H B ~ T ~ C R )  C pe3yJ lbTaTaMH T p a ~ M ~ H O H  HblX MeTOAOB nOA- 

c q e T a  3 a n a c o ~ .  

6.1 1. n p ~  KoMnbmTepHoM noAcc(eTe aanacoe c u c n o n b 3 0 ~ a ~ u e ~  

TPaAHuWOHHblX MeTOAOB PeKOMeHAYeTCR MCnOnb30BaTb npOrpaMMHb le  

KOMllJleKCbl, 0 6 e ~ I l e c ( H ~ a l O w l l e  BO3MOXHOCTb npOCMOTpa, npOBepKH H 

KOPPeKTHPOBKH HCXOAHblX AaHHblX ( ~ 0 0 p ~ H H a T b l  Pa3BeAOqHblX ~blpa60- 
TOK, AaHHble  HHKJlMHOMeTPHH, OTMeTKH J ~ w T o J ~ o ~ o - c T ~ ~ T H ~ ~ ~ @ H c ( ~ c K M x  
rpaHHq,  p e 3 y n b ~ a ~ b 1  O ~ ~ O ~ O B ~ H H R ,  n n a H b l  O ~ ~ O ~ O B ~ H H R ,  n a p a M e T p b l  

K O H A H ~ H ~  H AP.), pe3yJlbTaTOB npOMe>KyrOqHblX PaCqeTOB ( ~ a ~ a J l 0 r  PYA- 

HblX n e p e c e c l e ~ b l i ,  BblAeJleHHblX B COOTBeTCTBHH C KOHAHUWRMM; reOJl0- 

rHclecKwe paapeab~ wnH n n a H b l  c KoHTypaMH n p o M b l w n e H H o r o  o p y A e H e -  

HHR; I lpOeKuHH PyAHbIX T e n  Ha  rOPH30HTaJlbHYlO HJlH BePTHKaJlbHylO 

IlJlOCKOCTb; KaTaJlOr I lOACqeTHblX I laPaMeTpOB no ~ J ~ o K ~ M ,  YCTynaM, pa3 -  

p e 3 a ~ )  M CBOAHblX pe3yJlbTaTOB IlOACrleTa 3anaCOB. B ~ I X O A H ~ R  AOKY- 

MeHTaqHFl W MaUMHHaR r p a @ H ~ a  AOJlXHbl OTBeqaTb CyweCTBy lOqMM 

T ~ ~ ~ O B ~ H H H M  K 3TMM POKyMeHTaM no COCTaBy, CTpyKType, @ O P M ~  H A p .  

6.12. no~ccce~ sanaco~ n o n y r H b l x  nonea~b~x HcKonaeMb lx  H KoMno-  

HeHTOB nPOM3BOAHTCR B COOTBeTCTBHM C " T ~ ~ ~ O B ~ H H R M W  K KOMllJleKCHO- 

M y  H3YC(eHHlO M ~ C T O P O X ( Q ~ H H ~  H nOACC(eTy 3anaCOB IlOnyTHblX nOJle3HblX 

HCKOnaeMblX M K O M ~ ~ H ~ H T O B "  (rK3, 1982) 
6.13. ~ O A C ~ ~ T  3anaCOB O @ O ~ M ~ R ~ T C R  B COOTBeTCTBHH C " P ~ K o M ~ H -  

AaqWRMH no coAepxaHMto ,  o @ o p ~ n e ~ ~ ~ >  M nopRAKy  n p e A c T a B n e H w  Ha  

r o c y A a p c T B e t i t i y m  ~ K C ~ ~ P T M ~ Y  MaTepManoB  n o A c q e T a  aanaco~ MeTan-  

JlHqeCKHX H HeMeTaJlJlMC(eCKHX nOJle3HblX H C K O ~ ~ ~ M ~ I X ' '  ( r K 3 ,  1 9 9 8 ) .  



CH TeMa pa3BenKM M nJl0THOCTb p a 3 B e f l o q ~ o i  CeTH 3aBMCMT B OC- 

HOBHO di OT HeCKOJlbKMX IlPMPOAHblX @~KTOPOB:  Y C J ~ O B W ~ ~  3aJleraHMR M 

CTpyKTypHO-reOJlOrHWCKMX O C O ~ ~ H H O C T ~ ~  PYAHblX T e n  ( B ~ I ~ ~ ~ P X ~ H H O C T M  

M M O P @ O ~ O ~ M M  p y n ~ b l x  Ten ,  xapaKTepa  r p a ~ ~ q )  M pacnpenenetim no- 
Jle3HOr0 KOMnOHeHTa ( C T ~ ~ ~ H M  M3MeHqMBOCTM KaqeCTBa nOJle3HOrO MC- 

K o n a e M o r o  B npenenax PYAH~IX   en). 
B KaqeCTBe OCHOBHblX KOJlMC(eCTBeHHblX nOKa3a~eJleA CJlOXHOCTM 

CTPOeHMR PYnHblX T e n  PeKOMeHnYeTCR MCllOJlb30BaTb CJleflyD~Me Be- 
JlMqMHbl: K O ~ @ @ H L ( H ~ H T  PynOHOCHOCTM (&,), flOKa3aTeJlb C J l O ~ O C T M  (q) M 

K O ~ @ @ M L ( W ~ H T ~ I  BapMaqMM MOU(H0CTM (V,) M COAePXaHMR B PYnHblX ne- 
p e c e q e H m x  (V,). 

K o ~ C ~ & H L ( M ~ H T  DYAOHOCHOCTH O ~ ~ N H O  BblpaXaeTCR KaK OTHOUleHMe 

J l H ~ e f i ~ b l x  BeJlclqMH - nJlMHbl PynHblX MHTepBanOB no CKBaXMHaM HJlM 

I ~ O P H ~ I M  B ~ I ~ ~ ~ O T K ~ M  ( ~ p )  K 06qeGI n n ~ ~ e  nepececce~wi B ripenenax 

P P K p = -  
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(1 .I) 

n o K a 3 a ~ e J l b  CJlOXHOCTM PaCCqMTblBaeTCR fl0 OTHOUleHMtO C(MCJla 
p y ~ ~ b ~ x  nepeceqe~ni (Np) K c y m e  B c e x  p a 3 s e ~ o . r ~ b l x  nepeceqe~wi 
( P Y ~ H ~ I X ,  6 e 3 p y n H b l ~  BHyTPM KOHTYPHblX NB M 3aKOHTYPHblX N3,  0 6 ~ ~ -  
coebleatoqwx 06~qy10 rpaHMqy cnoxtioro 06bema): 

(1.4) 
I 

GI> 
rne S, M Sc - COOTBeTCTBeHHO CPenHeKBaAPaTMC(Hble OTKJlOHeHMR MOW- 

/ HOCTH enMHWqHblx PYAH~IX nepeceqe~~ i i  M c o n e p x a H m  B HMX n o n e 3 ~ 0 r o  

riC/ KoMnoHeHTa or *x c p e n n e a p n ~ M e r m e c K n x  3na re .M~  m,, n c,. 

0 6 0 6 q e ~ ~ b l e  OpMeHTMpOBOqHble npeAeJ lbHble  3HaqeHMR c(MCJl0BblX 

BeJlMqMH I l 0 K a 3 a ~ e J l e i  CJlOXHOCTM CTPOeHHR PYnHblX T e n  no MeCTOPOX- 
I DeHMRM 2, 3 H 4 rpynn CnoxHocTM npme,qeHb l  B ~ a 6 n M L ( e  ( A . n . n p o -  

K O @ ~ ~ B ,  B.LI.Slopto~o~, M . H . f l e ~ ~ c o s ) .  

P e w e ~ M e  no OTHeCeHHtO MeCTOPOX(4eHMR K K O H K P ~ T H O ~ ~  rpynne npM- 

HMMaeTCR no COBOKynHOCTM Been ~ ~ o J ~ o ~ M ~ ~ c K o ~  M H @ O P M ~ ~ M M  C yC(eTOM 

n o ~ a 3 a ~ e n ~ ,  x a p a ~ ~ e p ~ 3 y m q e r o  HaMsb lcwy to  M ~ M ~ H ~ ~ M B O C T ~  C t j o p ~ b l  

MnM coDepxaHMR. Hanpw~ep, A c a c l ~ ~ c ~ o e  sono~opyn~oe M e c T o p o w q e -  

w e ,  x a p a m e p ~ 3 y t o q e e c ~  B e c b M a  HepaeHoMepHb lu  p a c n p e n e n e H M e M  

3 o n o ~ a  (Vc = 120%) oTHeceHo K 3-GI rpynne, HecMoTpR Ha n o ~ a 3 a ~ e n b  

M3MeHC(MBOCTM @ 0 p ~ b l  (Vm = 52%), I lpMCyqMf i  MeCTOPOweHMRM 2-G 
rpynnbl C n o w o c T H .  

rpynnbl M~CTOPO%ABHMA 

no cnomHocTn reonorHrecKoro 
CTpOeHHn 

B T O ~ ~ R  rpynna CJlOXHOCTM. 

TpeTbR r p y n n a  CJlOXHOCTM. 

c l e ~ e e p ~ a ~  rpynna  cnoaHocTM 

nO~a3aTenH MSMeH'4HBOCTM 0 6 b e ~ ~ 0 ~  pa3BeAKbl 

~ J M ~ H ~ M B O C T ~  

COAepMaHMR 

Vc,% 
40 - 100 
100 - 150 

> 150 

MSM~H'~MBOCT~ WPMbI  

Vm,% 
40 - 100 
100 - 150 
>I50 

Kp 
0,7 - 0,9 
0,4 - 0,7 

< 0,4 

9 
0,6 - 0,8 
0,4 - 0,6 
<0,4 



flpn~unnnanbna~ rexnonoruqecKaR cxeMa Kyrlnoro s b ~ ~ e n a ~ u e a ~ u ~  
c npHMenenneM quanuanblx pearenroe (6.A.llaxranoe, C.M.I.lep~blx) 

Pypa - rpoxorenme 

npuro~o'enenme pacrscpos pnn peKynbTunaquu 
1 1 I 
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I-I 
Pac~nopb~ nocne ropnan 

sb~qenarueanmn ~ a c c a  
I I 
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