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NPEAI4CJIOB14E

B 1973 r., KofAa BbrruJro [epBoe ugAaHIIe srori KHHra, ucnoJrb.
3OBaHHe reoJIoraMII BbrqLIcJrHTerIbHbIX cpeAcTB HaXOAT.IIOCb Ha Ka.
qecrBeHHo riHoM ypoBHe, qeM cefiqac. 3ro 6tr.no BpeMq MaccnBHbrx
3BM, cocpeAororlesuux B BbrqLIcJIIITe"'rbHbIX ueHTpax, Aocryn K
I(OrOpbrM ocyulecTBv'rfl,'rcs qepes oKotrrKo B 3aKpblTbrx ABepfx. flpn
gTOM rrcc!'reAoBaTeJrb Ilo!'ryqaJr pe3ynbTaT B JIyq[reM clyqae qepes
HecKoJrbKo AHefi.

Tenep_r 6onsrnnscrBo reor'roroB HMeror HerrocpeAcrBeHHblrt Aoc.
TyrI K 3BM vepeg repMHHaJr finw K MriHH-KoM[broTepy, IrJrr4 HMe.
Ior Aaxe lepcoHaJrbHbrri KoMfibrorep. KoMnbroTep cra,'r o6u4eHHor?
Belqbro B >r(rl3Hu reoJrora. I( Heruy o6pauarcrcq KaK HoBLIrrKLr, TaK
r npoQeccaoHa,'rbr B HaAexAe [oBbrcr4Tb esQexrunHoc'rr csoeft
pa6orbr .

K coxaneHr.rro, JrefKr.ri i  Aocryrr K KoMnbro?epaM He o6ecneq[sa-
er , ' Ietxoro no,'IyqeH[fl eHaHrtti o roM, qro c HIIM Aed]tarb. nng
r,IHofHX reoJloroB aHaJrHg noBepxHocreil rpeu4a raK )Ke Ma!'ro rto-
H.fireu, KaK H l0 ;rer Ha3aA. To xe MolKHo cKa3arb n o eaxrop-
HoM aHad'rHse. Eo,ree Tofo, [oqBl4Jrr]cb el]Ie 6olee aKsorfiqetKne u
rpyAHoAocrynHbre MeroAr,r. Heo6xoAuuocrt o6yueulln reoJrofoB
Korr.iqecrBeHuoMy_ aHails3y 6sr"[a oqesrrAHa yxe e 19TS r., To )Ke
BepHo u cefiqac, Bor novenr.v Han:acaHa ara KHI{fa.

B orser Ha MHofHe 3aMeqaHl4rr, Koropble g loflvqur'I rrocJre rr3-
AaHHfr. KHr'rfu s 1973 r., a raKxe, yunrlieaR co6cieeuHufi onur
npenoAatsaHHfl, t BHHMaTeJILHO nepeCMoTpeJI KHI.{Iy Atlf l HOBofO
rlg1a*Hfl,. Pacnonox<elrl{e Mareplza,'Ia coxpaHeHo, oHo HaqlIHaercfl
c ocHoBHbrx no:Hstnk ri BaKaHqItBaercfl aEallra3oM noc,'reAoBare,'Ib-
Hocrefi, Kapr, MnofoMepHbrx na6,lrc4eHrii. Tax xax 6onluuHcrBo
cryAeHroB ^c.!yga.el oAr{H Hrrn 6o,ree KypcoB no OOPTPAHy, ro
rJ'IaBa o OOPTPAHe e sroNr vs1alrrr4 <ircyrcmyer.

I4s,roxenae HaqrzHaercrr c ocHoB Teopu[ eepoarHocreft, o,teur,
BalKHbrx B aHaJrH3e AaHHbrx. f io6ae.ueu HoeHfi pa3AeJr o Hefiapa-
M erpLiqecKax MeroAax, Koropbre [peAcraB,'rf l rcrcs 6o;lee [pufoAnbr-
MH AJrfl feOJIOil4rIeCKr.rx AaHHbrx. Tenaa <<Co6crneHHble SHaqeHr4g u
co6crBeHHbre BeKTopbI)> ocraercrr rpyanoft Afi{ reor'toroB, H nogTo-
il,ry oua 3arpafuBaercs ABalKAbr: B pa3Aele <<Marpntuan anre6pa>>
H B pa3AeJrax, nocBflrueHnbrx QaxropHorr.ry aHaJrr{3y. Paccuorpeua
rar()ie cBrl3rr npoqeAyp Haxo>K,u,eHHq co6crgeHulrx suaqeHHri t co6-
crBeHHbrx BeKTopoB c MeroAoM f! 'raBrlbrx KoMrroHelrr, R- u Q-Sax.
TOpHbtM aHaJlH3aMr.r ,  aHaJrH3oM cooTBeTcTBlr r .

Heroropue reMbl aHaJrr43a AaHHbrx B rroc!'reAHrre HecKor'lbKo Jrer
npHo6pe:ra"lr{ Bce 6o.riruree 3HaqeHile B Hayr{ax o 3etrne. TeopaR
p€rI{oHaJH3oBaHHbrx [epeMeHHbrx [przBJreKaercs ceiiqac glx o6r-
rcHeHr.If l r lpocrpaHcrBeHHbrx ceoficrn reodrroraqecKHx nepeMeHHblx
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MHorHMlr trccJreAoBareJlflMlr. I{eurpa.rsuyro poJrb ts eroft reopuu
Hrpalor noJryBapuorpaMMbt l l xparlrnur. 3ru lreroAbr nperlcraB"le-
HbI B HaCTOflIIeM V3!,aHr4U. leO$usur<a rroHEJrH naxuyro po.rrb
c[eKrpaJlbHofo aHaJrH3a.  f lonessocrb orHX MeroAoB uuceirgHa'  n1,u
perxeHr.Ilt MHofux Apyfr.rx 3aAaq, Haqr.rHas oT rrpeAcKa3aHr.rs 3eMJte_
rpnceunfi r.r Kourrar olr{caHlreM $opuu }tcKoflaeMbrx ocrarKoB,
Pas4e,'r o pflAax (Dyple l.roraraercq c yqeroM erux uanreneur.ui.AeJr o psAax eypbe l.roraraercq c yqeroM erux uanreneur.ui.

Pr4 ra6.nuq il pucynKoB s srofi KHlrre Bocnpolr3BeAeHbr c Ic  p a 3 -
peueHur aBropoB (nla1enlu,eB aBropcKr.rx npan). I4crouul.rx 

-1,nR

xaxgoil ra6laqu u ptrcyHr(a yKa3aH B KBaAparHbrx cxo6i<ax, a
rroJrHar_ccbr/rKa gpuBoAHTce B crracKax Jrureparypbr x xax<4oir
r.rraBe. Ta6nuqlr 2.10, 2.22, 2.25 u 2.26 sensrcr-cq c66crseHHocrblo
HoAar-eJrbcrna flxou Vaftnn u CHHosrs Inc., ra6nuwt 2.11, 2.14
u 2.18 -co6crneunocrbro flnHrnuu-Dyr< Ltd, a ralnwfr,t 4'30 H
4.31 - AlrepaxaucKoro xaMr.rqecKofo o6qecrBa, Bce oHa BocrrDo-
H3BeAeHbr c coorBercrB)'rouux pa3perxeHr.ijt. rlacrr ra6nut\ 5.6_
co6creeHnocrt AlreparascNor? crarrrcruqecxoji accor{Haunl HAp},-
rafl _qacrb 

- Atr,reparaHcKofo HHcrI-ITyra 6uonorH.IecKlrx HayKi
xotvr6uHnpoBaHrre ra6.nuU cleJraHo c ax pa3petrreHHs. Ta6.rluUri
1.2 " 

S? npe craBJrsror co6creeHHocrb hnua"*"* flpecc Inc
(Jlouaou) Ltd s.BocrporisBeAeHbr c HX pa3perueuuo. pic.  S.2a_
co6ctgenuocrr Auepuxaucxoir crarucrrqetrorl accoquar-(HH, a
puc. 5.25 - co6creenuocrl  Xapxypr Epef ic Hosauosnq, Inc, o6a
pr.rcyHKa Bocttpor.r3Be.u,eHbr c coorBercrByrorrnx paspeureHuft.

B tercte, B orBer Ha MHoroqficJreHHbre no)KeJraHHt qnrare.refi.
cAeJraHo MHoro llsNreHeHufi , HcnpaB,'renr.Iii, Ao6aereHnfi .

B 4ononueHHe K TeM, KTo 6Hn HaseaH s [epBoM ils1aHlrr,
npaHouy lvroro _6.larolapHocrb AoKropy- flay.nro EpbxnHcrouy, AoK_ropy .(xnrr,ry Keun6e,rn)' 

" 
,(on"opy"Kefiry Tepnepy sa Hx rro_

X9^T_o: Mo" peueH3eHrbr, AoKrop [-erie Becr, irpoipeccop opr"*
9TpItA)K u uporfeccop .II,>xH-sH QsHr cAera.tu MHofo qeHHbrx uc-
npaaaeunft B oKoHirareJrbuoM TeKcre.

MuoroqlrcreHHbre 4o6aureHux 6rr"rrr cAelaHbI KoJrrefaM' H3
Katrsacxori reo"rrorl,'qec_xoli c,ryx6u, Br(r,rrosas Ao*Topa AsftsaAi
KornwHsa n AoKTopa Kanaaa 

"Oeprrocona 
Il trroeno [oMorrrHr{Ka iro

nepBoMy risAaHrlto Macrepa Po6epra Celrncosa. Tpoe as Morrx
[9-{-{:l_npxHflJrr{ aKrHBHoe yqacrrre B Harr.rcaHHr-r KHHrr{: LoKrop
l!::!Ao.,9Jrea 

- pasAeJ'r no pefrroHa,rrH3oBaHHbrM rrepeMeHHbrr\{,
+:119f -{V Au - pasAen o co6crseHHbrx 3HaqeHr.rrx vr AoKrop
A)KOH AoBeroH, xOropufi nn6esuo [peAJroxrrJr MHofr{e r]g yrpa}K-
neHurl u [pr.rMepoB, npr.rBeAeHHbrx B xHnre, r.t Koropbrft nouora,r
MHe Ha BCeX CTaAI{tx npoBepKu. Haroueq, a oco6eiHo nDH3Hare-
*:.:^Y9_:yynac:Hclelry' I 'IccrleAoBarerlro H r(oMrraHboHy MHCCHC
Axo 9HH Ae-l'peQQeHpafi4, Korop-aq r{3AaBaJra, roppexrr.rpona,rra,
rrpoBepflJra r'r opfaHH3oBbrBaJra H 6es noAAep>KKrr xoropofi Bbrxoil
srofi xHuril oKa3aJICt 6H Hesos[4oxHbrM' 

,bttcon c. ,u,esuc
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AHAJIH3 KAPT

vcJIoBHblE LI  APvrLlE tEOJIOruqECKTIE KAPTbI

feonorn npoBoAflT cBoI{ uccr'IeAoBanufl B pea,ilbnoM TpexMep'
II0)l MI,Ipe, OAHaKO IIX [peACTaB"leHHfl O HeM B sHaqItTe"'I lUOft Cle'
nelruI ocralorcs AByMepHbIMH. 3ro gsrgercfl cJIeAcrBI{eM Toro, qro
'fperbe I{3MepeHI{e, ponb Koroporo B reoJlorsu o6utqso urpaer fJI} '
5uua, uepeAxo 6lrsaer Jllulb qacrnqHo Aocry[Ho A,'Iff u3yqeHl'Iq
no cpaBHeHIIro c AByMff ApyrI{MI4 I.I3MepeHLIsMu. Kpoue roro, Ha'
rtrr.I [peAcraB.rleHl.{r Bo MHoroM o6yclon.leHbl cpeAcrBaMn HX BbI-
r)axieHufl, KoropbrMn Mofyr 6uru xapru, Sororpa$llu, pa3pe3bl,
riafieqaraHl{bre Ha nJIocKIrx .[ucrax 6ytlarw. rlpeguerou I]ccJIeAo-
naHrlr Nroryr 6srrs reonoruqecKlre xapaKTepHcrI'IKH nopo.q, Aocry[-
rui-.rx AJrfl t l3yqeHqr Ha rnSr6ilHg B ropHr,IX eupa6ort<ar Ha pagnllq-
ribrx ypoBHsx, B IIITO"IbHflX I{ BOCCTaIOtIIiX. 9rtt XapaKTepIiCTIli{H
,;Spasytor cJro)KHyro rpexMepuyro cerb, Koropylo A":If l Harr'ItrHoro
irpeAcraB,'reHufl HylKHr,rx saBncHMocreti rpe6yercn nso6pasttru e
BuAe rlJrocKoft npoerqng. feo.noru yAeJIfiIor 6o"ryr,ruoe BHIIIIaHl{e
qreHIiFo, ucro,'rb3oBaHI,Ilo I4 rIocTpoeHI,Irc KapT fi, BO3l{OX{HO, fl8,'ItI-
IOTca calvlbIMI'I cBeAyUIHMIii B HaTJIfAHOM Bblpax{eHHI'I II 143yqeHIIII
irpocrpaucrBeuHblx saBllcl{Mocrefi. B uayr<ax o 3eune Kaprbi I{t-
Daror ry x{e poJrb, qro H Horbl B My3bIKe, 6yayqu KoMIIaKTHbI\{ u
'; rpS exruaubrM cp eAcrBoM Bbrp alKeHHrr 3 aB l.icHtuocrerl n p a3JI llq Hbrx
-tera,reft.

I(apru - aro cpeAcrBo o6yueuun H pa6orn reoJrofoB. O!.uatio
]'Coperl.rqecKfie acrreKTbl aBToMarh3ar\| l4 Hx nocTpoeHr4q pa3Bnrbl
tsecbMa cna6o, Eo,rrruuHcrso cnoco6oe cpaBHeHHfl Kapr rre;'r(Ay
co6oil BBeAeHo reorpaQauu, xorq reo,rofaM fiocroflHHo rrp[xoAr.rr-
c.a cpaBHr.rBaTb KapTbI, oTtIcKI{Barr B HHx 9JreMeHTbI cxoAcrBa.
C aue4peuHeM sJreKTpoHHofi gr,tqlrc.nure.rluofi TexHI.IKTI poJrb aBTo-
-\lari lgecKoro nocrpoeHwfl. Kapr n reo.[or[,{ecxofi npaKTI-rKe cra,ta
BO3paCTarFi. B gacrosu{ee BpeMt caMbre aKTI4 BHbre norpe6ure,.rn
lpa$onocrpoureneft - ueQrrHue KoM[aHI.ru. .[,o cux nop iloqrlr
I luqero se 6uno ony6,raxonaso o6 arfopl{rMax, HcrroJrb3yeMbrx B
pa6ore rpa$onocrponre.neii, H o cpaBHHTe!'rbHbrx npeHMyulecrBax
pa3JrnqHbrx Bo3MolKHbrx [oAxoAoB K r-rx pa3pa6orre. HeAocraroquo
H3ylreH TaKN(e Bonpoc HaAe)KHocrr.I lt" ln aS$exrl{BHocrr.{ Kaprbr.
--\Hanua loBepxHocrefi rpeu4a, noxa.ryfi, e4uncreeuHurl unpoKo
IIpHMeHqeMstft cnoco6 aualrv3a Kapr, Ho re HccJIeAoBdr€"rrI{, Koro.
r)bre HcnoJrbsytor cyulecTBeHHbre [porpaMMbr sToro MeroAa Arq
3BM, o6lrqn6 ue ocne4ouJ,reHbr o npucyurnx eMy orpaur.tqeHnflx.
LJIe,U,CTBLIe 3TO|O - HeOXI.IAaHHOe n0qB,'reHl're KaK OCMbICJIeHHbIX,
raK H c TpyAoM fioAAarour{xcfl r]Hrep[perarIHH pe3yJ']bTaToB IIpH-



MeHeHI1If l  AaHHOTO MerOAa, qro B CBOIO OqepeAb rlopo)iAaer KaK
CTOPOHHIIKOB MCTOAA, TAK U CKCNTI1IKOB.

Kapra - ero AByMepHoe upeAcraB,' IeHI{e Hexoropofi  o6J' iacrl{ .

O6H,rHo 9To r lerblpexyrod'IbI{LIK, ofpaHr.rrrt lBarcuufi  ropurt i i  pai iot l
I.rJrr.r crpaHy, trocrpoeHHsrfi e pe3yJrbrare uacurra6Horo coKpat{c-
Hr4s peaJrbHbrx npocrpaHcrBeHHbrx coorHolreHl{ft c rre,nlrc nx 6o-
Jree JrerKoro BocflprlffTur, O4uaro raKoe npeAcraB,reHne npocrpaH-
crBerIHbIX coorHollreH?rfi uoxer a pannoli crerreHll orHocnrbcff u K
TOMy, qTO MbI IIpHBbIKJILI Ha3bIBaTb CJIOBOM <<KapTa>), H K nerpo-
rpaQauecxouy runaQy, H K cHHMKy, cAe"'raHHoMy Ha a.rreKrpoHHoNI
Mr{KpocKone, KofAa 83aHMoOTHorleHI.lf l  Me)KAy xapaKTepItcTIIKaN{II
u3yrraeMofo o6'lerra [peAcraBr'rf l lorcq B yBevrr]qeHHolr ruge (rrlc-
rura6e) .  B car , tou o6uleu o l rpeAeJeHLII I  KapraMH cr ]Hratorcf l  o6uq-
Hb te  t eo , to fuqecK lJc  l t  r eo rpa ( l uL lecKr re  Kap rb r ,  : t t pu tpo rocuHMXr r ,
uapnueft4epcKr.re rr! 'raHbr, r(aprbr noBepxHocreit orAeflr,rrbrx crpa-
rHrpaQuuecKHX noApas4e.nenuf t ,  uuxpoQororpaQrrn u cHr4MKu
gJleKrpoHHoro MllKpocKora. Taxuu o6pasolr, .nrc6oii r l3 BrrAoB ABy-
Meplrofo npocrpaHcrBeHHoro IIocrpoeHHs Mo}Klro paccMarpHBarb
KAK KADTV.

3ae;rcfiNaocrl{, H3yqaeMbre Ha Kapre, f loqrll BcerAa r.I3o6pa)Ka-
lorcr c noMorrlbro roqeK. flplr erolr o6nrquo paccMarpr.rBalorcs pac-
cTogHHg MeXAy TOqKaMH, IIX n,'TOTHOCTb H 3Har{eHlig, ITpHIII{CaHHbIe
xax4ofi TorrKe. lIoAasrsI,o[lee 6o.uluraHcrBo Kapr rrpeAcraBJrser
co6ori or{eHKIi HeKoropbrx HenpepblBHblx $yuxqnfi lto pe3yrbraraN{
ua6.nrcgeHuft n ,4ucxperHblx KoHTpoJrbHblx roqKax. THnu,{ur,rN{
npl.rMepoM Mo)Ker c,ry)r{rrrb o6trqHaq ronorparplruecKas Kapra, Ko-
Topaf l ,  HecMorpf l  Ha HenpepbrBHocrb l . rso6paxeurrbrx Ha uei i  xour \ ' -
poB, rrocrpoeua Ha ocHoBe 4ucrperuoft Tpr.iaHfy,'rf lr-luorrHori cern
c y3d'raMrr B KoHrpoJrbHbrx roqKax. Eure 6o.nee uar,u4Huft npr.T-
Mep - sro crpyKTypHar Kapra B r.r3oJrHHi{flx. B cessu c reM qro
tuu ua6.rro4aeM crpyKrypHylo rroBepxHocrb roJrbKo B roqKax nepc-
ceqeHHg ee cKBaxI{HaMH, HetcHo, sB"rlf lerct JrIi oHa llenpeprtelloil
B npolrelKyrKax MexAy 3TLIMr.r roqraMH, HeAocrynHbrMrr A"rrr ua6,rrc-
AeHLrs. Teu He MeHee s noAo6Hoir cr.ITyaI{Lr[ npeAno,rraraercfl, qro
noBepxHocrb HerrpepbrBHa, H ee Sopua ycraHaB.rr r . rBaercr  [o  pe-
syd'rbraraM Ha6JrIoAeHHli n xonrpo!'rbHbrx roqKa.x, npr.rqeM yqHrbr-
BaeTcfl, qTo ee peKoHcTpyKr(r.rf l HeroqHa 14 He oTpaiKaer pf!,a Ae-
ta,refi BBLIAy oTcyTcTBr.rfl AarrHbrx MelKAy cKBalKsHaMH.

f lpu aeponorrzqecKoM KaprnpoBarru[  r rycrbrnrrux par?ouoB MoN(-
HO ycTaHOBr.rTb IIpOCTr.rpaH[e, H3MepHTb yfJrbr naAerlHfl nopoA r]
AoBoJrbHo ror{Ho HaHecrr . r  Ha Kapry fpaHHubr Me)KAy $opnaquauu,
TaK KaK I{x yAaercfl [pocJ'reAnTb Bo BceM pefr{oHe. B paiiouax xe
C nOBblIxeHHbIM pa3BI.ITI.IeM paCTI.ITer'IbHOCTH I.I MoUIHOI1 xopoii nu-
BerpIIBaHHrr Mbr BbrHyxAeHbr AoBod'IbcrBoBarbcff paso6ueuHrrrr.tn
BbIxoAaMI,I KopeHHbIX nopoA H BecbMa rIr 'toxHMH o6Hax<eHrzsMH, lITo
cKa3blBaeTcri Ha KaqecTBe KapTbt, KoTopoe 3aBHcuT oT ILIOTHOCTH
TorIeK ua6.trc4eHua. Bonpoc o B,'rHflHHH paclpeAeJreHHs ToqeK

8

r i l r6.,rutJ.crrr. t f l  rra KaqecrBo t iaprbl npeACTaB'r l f l  er cvuecrBeggltf i  nn'

reD€c A.aa  feoJ lo foB,  Ho I Io  AasUoi i  TeMe cyuecTByeT o l leHb HeMHo'

r0^ 1,11v6, 'rHKoBaHHbtX pa6OT. f lO,lrg BCe I{CCJISAOBaHLIf l ,  CBtI3aHHhIe

l - r t " r  Bo i lpocoM,  6 l tnu  eHnoJIHeHbI  reorpaQaMl i .  B  AauHof i  r la '

Be r{br paccMoTpr{M HeKoTopbre p$yJIbTaTbI STHX LICcJieAosaHI.If t  H

BO3MO)KHOCTI'IHXIIPHIUEgCHI'I f f  NPH I ' I3YIICHI' I l I  IEOIOII ' IqCCKHX KAPT'

a TaK)Ke / i" Ig pel l leH4fl  TaKVX SaAalI '  KaK pacnpeAe"' ieH[e SepeH

:, 'r lrrepaJIoB B nerporpa$auecnHx ur,ra$ax.
fioc'rpoeuite reoJlortiqecKoii KaprbI - cBoefo PoAa I'IcKyccrBo'

i l r{oropoM npoflBJI'eTcfl raJlaHr i lccJleAoBaTe.ls' B ptAe cryqaeB
jioIoJrHrITeJIb]Iag reorofl ir lecKafl I lHTepnpeTaullf l IIepBI'ItIHbIX pe'

:.,v,lbTaToB Ha6.nnAeHltfl B 3HaqHTelluoft cTeneHlt noBblluaer Karle'

. iu,, xapllt. OAHaxo IlHofl,a Ha reoJlorl iqecKHX BblBoAax cKa3bIBa-
clCrl B,tlHflHIie rIepcoHa,'lbHoto Qaxropa, orpa]KaIouefo ]I] lAI', lBI'rAy'
i i , . j lL t tb le 93| j i f i . {bI  I ICC.r leAOBaTe' l ] f l '  qTO 3Har{ I {Te'r lbHO CHIi }KaeT I{a-

I i ICIBO KAPTbi .  ,A4CTOASI I IOCTPOEHI ' I f l  KAPT B I ' I3O, '1I I I I f i ' IX UA 3BM

ri i leirrrrcTBylor 4eiicrnlt lo nepcoHaJibHoro Qarropa I]plr I4Hrepnpe'
.r,t i ir. i lr. KoHeqso, cy6rexrnat"Ibie cyxAeHus ueo6xo,u,I,IMbI IIpI{ BbI'
6ope anroprirMa rlocrpoeHufl Kaprbl, Ho caM nsI6op MelKAy KoHKy-
rrri i) l lol i l l lMI{ npoqenypaMl{ ocyulecrBJ'if leTcf c IIoMoII],bFo coorBeT-
,11'B'1i1QII{}IX Kp}trepHeB. f,rasHaq ripaqlrHa pa3BHTHfl i l lauI{HHbIX Me'
'| OJuB flOCTpOeHI.lt KapT - 3KOHON{ItqeCKafl, BbI3BaHHatl nOnUrXOii
ricro,l i)3oBaHr.rfl orpoNfiror't crparu|pa$Huecxofi nH$opltaquu, Ha-
i..orr.rrerrHofi n Hc(rraHoi? i lpcMbrlu.rleHHocTll. oAgaxo oAHo H3 r,raB-
, f , r \  locrux<erur i t  E i l ix  r t {eroAoB 3axJl ioqaercf  B ToM, qro OHII  3a-

r.t f sBJiflrOT COCpeAOTOqHTb BHilMaHr.re Ha npO6nelte HaAelKHocTI{
r.iaprbr. MeroAn ficcrpoeHuf Kapr B I.r3oJInHHflx Ir3Jrox(eHbr B crre-
i iuaJibHoM pa3Ae/'re 3Tofi rJiaBbr, fAe rrpliBeAeHbr raK)r{e npl,i]repbI
Il( lcrpoeHHs r.I npHMeHeHl]fl HeKoTopbIX IIpocTbrx IIpofpaMM A,'Ig
31 ]M.

AHa,r[s rroBepxHocreii rpeu4a - oAlrH ug ua[6oree rxupoKo
iii l l . iMeHfleMbIX B reo,,iorHv MaTeMaTHqecKl,lx MeToAoB, H noSToMy
. ' lb i  paCCMOTpLIM efo AeTai lbHo,  OCTaHaBJIHBaSCb Ha pa3nr iqHbIX
EapuaHTax,  B r racTHocTlr ,  Ha r {eTbrpexNlepHbrx noBepxHocTf lx  TpeH-
jla H Ha noBepxHoc.Tflx, onncbrBaeMbrx rapNroHl{Kailra @ypne. He.
C\{OTpfl Ha TO qrO 3TOT IvieTOA IIIHpOKO ilpHNIeHfieTCfl B l€or'Iorl. lf l ,
i lr HepeAKc r.i 3.rroynorpe6,rarcr. B ceqslr c 3T14r{ Hail/ i npIIAeTcfl
i j i icc\rorpelb Bonpocbt pacttpeAer'IeuHfl ToqeK uar5,rrcAeHHfl, HeAo.
(-rl i .rrorlrroro npti6,luxeufir, Bbtquc.ru{TeJIbHbIX <<cpbIBoB>> n Henpa-
l j r r . rL. i l  b tx  npuveueHuf i  .

tc, 'rrr rrocTpoerrHe rroBepxHocTrr TpeHAa paccn'rarprrBaTb KaK 3a.
jlattl,r l, 'rHolKecraeHuoii perpeccHr.r, To rrpH 3'I 'oM Heo6xoAHvo uc-
n.).r]b3oBaTb cooTBeTcTBlrroulue cTaTucTHqecKI,Ie KpuT epHH, IJpurleM
r:'a ueo6xoAurviocrb 3aparree nocry,rtlpyercr. CyutecrByror pa3rnrl.
trbre roqKu speHHfl Ha tvloAe,rrl noBepxHocrH TpeHAa (a cJr€,{oBa.-r'c!TbHo, 

H Ha HX npHMeHeHr.{e) . PasHOrilacll ' ., B AaHHOM clyqae
Bbl3BaHbr TeM, qTo pflA aBTOpOB OTCTaHBaTOT npeI.{MyUIeCTBa nOCT-



poeHlrfl rroBepxHocrefi TpeHAa rro cpaBHeHr{ro c MeroAaMH cfJrax[-
BaHHrr c rroMolqbro cKoJlbggIrIefo cpeAHefo. O6e 3Ttl rorrKll 3peHI.rn
6yayr npoaHaJllr3r.rpoBaubt, u 6yaer cAe,'raHa rrorrbrrKa Aarb coor-
BeTCTByloU{eC 3 aKr ' t IOrtCHitC.

f layuepuste MeroAbr - gro, KaK rrpaBlr,Ito, o6o6ur,eHue MeroAoB,
rr3Jro)KeHHbrx B rn. 4. Tpeu,q-aHa,rr.r3 - pa3AeJr perpeccaoHHoi'o
aHailn3a. B ceon oqepeAb, xpafirHur cBrgaH c aHaJrII3oM BpeMeH-
urirx pn4on, a rrocrpoeHlle H3o,'rl i luufi- o6o6ulenue reoplrta HHTep-
rroJrsqrir{. Mu npocro pacuupreM o6rqsocrl Haunx 3aAaq rryreM
BBeAeHrag HoBbrx npocrpaHcrBeHHbrx [epeMeuHbrx. KoHe,rHo, r{eKo-
Topbre 3a\aqv, Bo3rr[Karouue fiprr aHaJrHSe KapT, yHr]Kar'rbHbr, Ho B
UEJ IOM 3TA  I J IABA  NOCBgUIEHA MHO|OMEPHb IM METOAAM MATEMATH.
qecxofi reoJrofnt4. BaxHocrt oAHo- n AByMepHbrx za1aq B HayKax
o 3eu.ne aacraBr.r, 'ra BbrAeJrnTrJ 3TI.I pa3AeJIbI B caMocrorreJbHr,ie
TJIABbI.

cLICTEIIIATHq ECKItE METOtrbt nOIrcKA

Eo.rrruuscrBo reoJroroB rrocBflTHJ'rI.I cBoro npoQecczoHa,'rbHVro
Kapbepy uccJre.qoBaHr.Iio qero-To cKpbrTofo oT B3opa qe,{oBeKa.
O6uqtto o6rcrr feo,{ofur{ecKoro Hcc,reAoBaHltfl - 3To HeorKpbrroe
ueQrauoe tto"rre Hd'tu pyAHoe rer'ro, Ho I,IHofAa 3To Moxer 6urn
TpeuIHHa Ha HeKoropoii r,ry6uHe, trcKorraeMbre ocrarKn npHMaroB
npH pacKorrKax l rJr r r  reMrteparypHui l  cxaqor ua oKeaHcKoM AHe.
OqeHr qacro raKl{e HaxoAKn Aerarorcq c.lyvafiuo Bo BpeMfl ocMor-
poB r.rccJreAyeuoft [JroilIaAH, no4o6uo roMy KaK 3ro Ae,'raJrH cra-
pbre pa3BeArr[KH, cJreAyrourre K Mecry cnoefi clyx6u. Bce qarle,
oAHaKo, reoJrorn H ApyfHe yqeHbre, uccJ'reAyrouue 3eM,'i lo, IIpI'IMe-
ugnr 6o.nee cucreMarllqecKr.re lpoueAypbr noHcKoB, B rracrHocrr{,
noJrb3ylorcq pa3rLIrrHbrMH HHcrpyMeHTaMH 4,rx o6uapy>KeHr{s Hc-
KoMbrx o6rexroe.

Hau6oree cr{creMarHqecKue Hcc,teAoBaHr.rs npoBoAflTcfl B.q,o.nb
oAHoro lrnu 6o.nee MHox{ecrB fiapaJldrreJrbHnx nagufi. Py4Hrre re"la,
HMer.oult{e oco6tre paALIoaKTLrBHbre HJ'rH MarHurHbre csoficrea. Haxo-
ns,Ttn ttpu noMouIH BosAyrxnofi pasne4xn BAo,'rb paBHoMepHo pac-
floJro)r(errHr,tx nwuuit - Tpacc no,irera. cer?clrnqecr[e /laH]rbre ocHo-
BbrBa rorcs Ha pefyrrpr{ord t\.rHo)KecrBe rpaBepcoB. passeAxa co
crryrr{rloB B crrJry ee cnequqlaqecxofi npHpoAbr nporr3BoAuTcfl rro
IIap a n.T e.ri lrHr,i l t op6ara u.

Bc.rrlsrnocrn o6Hapvx<enrrfl rre.rrH npr{ Hcc"qeAoBarrHr.r tsAo,rb
MHo;r( ter  sa nuu\ f r  Molr {er  6 l IT l  onpeAe.rreHa H3 rco\{erpI {qecKH;{
cooSJra; ' r<eHrr i i .  o6uqno Beporrr rocrb orKpbrrr i f l  cBf i3arra c or i rocH-
Te. [b l i ] r l \1  l ;a3NfOpoM UeJIH cpaBHIITe, t tb I to c  npocrpaHtrrBeHHoi i
cxel i r r i :  r , t i1 t06r- rnaHI, f f i .  Ha Bepof iTI Ioc:Tb ra t i ; t ic  oKa3tnBator  B/ t IJgFl tC
BHA I -a, , l r  i l  paci ]o. [o)KCHLIe nuuui i  not . tcKoB. Ec. t i l l  npc4rr0-1() ; . r { r i r t , ,
9TO f - ,1.1 ' :  l t ) ,1  ce? 3, ; i ,qnfrT l tqecxl ' lo  cpoprrr" l ]  nor lcr i  BL ' . t leTCf l  i to . I1a_
pa .X . r ' : I 1 l r . : , : f r l  , ' i l . t I J t i f l t , I ,  TO  \ j o )KHO Rb tq t tC , : l t t f b  RepOt rTJ t ( )CTh  T r ) fO ,  qTo

tr0

puc. 5.1. [ Ioucx al.nnntluecxoro o6l-er-

ra c nOMOUIbK) napaJI. 'reJlbHblx JIHHIiI|:

, ,  -  6o.rr,uras no.lYocb; b - ua,laR no-

. 'r  u.u; D - paccroaHue Me)KAy ' l I- I-
.  

HHt [ l I I

, I l i t rut l  I Iepecerler cKpbITyIo I{eJIb 3aAaHHoro pa3Mepa, HeB3Hp_4fl Ha

To, fAe oHa pacnoJloxeHa BHyrpI{ ncc, ' IeAyeMofi n,roulaAn- Taxse

ir irCirrOJIOlKeHIIg He KaX{yTCfl _ Ueo6OCttOBaHHbIMH AJrf l  6Olrnreft
,r : tc 'rr i  paggeAoqHblx c, ' IylK6. 3auetnu, qro BeposrHocrl l  cBs3aHbI

ioJbKo c nepeceqeHl,IeM qeJII i  a' i I IHHeii  H He KaCaIOTCf npo6neMbl

] I()I ICKA CKPbITOi.{ UCJII{.
] ' rar-K'eunaoH [53] [pIIBoAHr MeroA BbIqHcJIeHHfl teoMerpurlec'

, i r i \ ,  BCpOfrHOCTeii  AJIf l  Kpyr, ' IbIX H JII4Hef,HrtX Ue.nefi  I Ipu napat-
, , ' ' r ' , r ro f i  c .xeMe noHCKa.  Ero  na6ora  ocHoBaHa t r ' taBHbIM o6Da3oMiC. ' i r r r ro i i  cxeMe noHCKa. Ero pa6ora ocHoBaHa rr ' laBHbIM o6pa3oM
m ruzreN,rzTHrrccKrrx Meronax I (eg.r ra; rna n MoDaHa [43] ,  Panee sra r {areN,rarErrccK?rx MeroAax I (esAa;rna n MopaHa [43] .  Panee n
,i ir i ire VcneHcKoro [76] 6u.na noryrleHa 6o.nee o6uafl Qopuyna
-i.'i fl 3.4,'t ErITI4q eCKO rO CJIyqag, HCrIO.lb3yeM atr HaMv.

lipeano.nox<HM, uro qeJlb, Koropylo rpe6yercfl ilar'rrLt, flBJIaercfl
J.rri lrcor,r, rroJryocl{ Koropofo paBHbI a n b. (Ec"rn uerb I(pyfoBaq,
to  o . :D : / ,  rA€  r -paAL Iyc  xpy |a ) .  cxeua  no r l c l ( : l  coc roHr  B  r l po -
3ct{eHi.i i I cepull IIapaJIJIeJIb]IbIX IlpflN{bIx, pacIOJ'IO}KeHHbIX Apyr OT
lpJr fa Ha paccronunn D (c l r .  pac.  5.1) .  Bepof l rF locrb roro,  qro
'ie.' ir (uesr[raq, qe\{ paccrofl l{He Ivlex(AV .nttHunntu) 6yaer fiepece'
: i cHa  HeKoropo i i  , rHHre f i ,  paoua

P:p l  fuD) , (5 .1 )

r '.re p - f iepur{erp 3JIJIunrxqecxoii qeln. l lepnuerp 3,IIJIlIncz BbI'
ri;rcJrfi ercfl no Qopnay.ne

^ a /V|T-Fp : z t t  y  -  
z - ,

rAe a H b-ero noJ ' tyoct l .  f loAcragrsf l  3HaqeHl ' ie  p B
(5 .1) ,  nonyuuu

o:#l/ry:+VFT
Qoptrryay

(5.2)

l l



OnpeAe,rr.ru Q no $oprr.ryne

n - q  l / N t 'Y  -&  y  -T - .

Tor4a BepoflTHocrb nepeceqeHHfl, eJrltrrwugecrofi
napanJreJrbHbrx IIpfl Mbrx paBHa

p: elD.
B .racrHor\4 cnyqae
noJIyqaeM

xpyrouoft r{eJrn, KorAa a u b

p:2r lD.

P:2U (nD)

(5.3)

r{enu oAuofi rrs

(5.4)

paBHr,r paAHycy,

(5.5)

(5.6)

(5.8)

B 4pyroru xpar?ueu.. cryrJae oAHa a3 oceji gJ,r'uca uoxer 6urrHacroJibKo roporxori, qTo uerb craHoBrzrc, clyuafiHo opranrrpo-saHgori  nuuuei i .  3rrs a A a rr a s. o o " i'''3 ":' ?T il 3 ; ;':. : :, ;?H,"#' : l; " fff ;il I " ;'i;trro r'rrJra 4nuuofi r, 6porueHnas. HA MHO)KecrBo napa.ue.ulHblx ,pr{-MbIX, pacnodrrolKeHHblx Ha paccroq:nuu D oana o, apy.on, n"paaa-qer xoTs 6u o4uy lr3 grnx nprMbrx. Ora nepoarHocrb paBHa

rAe /-AJrurHa rleirut.
Asa,roraqHoe coor'orxeHrre, H3Becr'oe Kar{ npo6.nenra Jranla-ca '  BcTpeqaercrr  B Teoprx c i rcreMarvqecKoro noucna.  3a4aua co-cror'r B HaxolKAeHHr, BepoflTHocrir roro, qro IrrJra AJrHHofr I, 6po-IIIeHHatl Ha no'IIe, ItoKpbIToe ceTb'o npqMoyrorbHrKoB, norlaAerI{eJr}rKor{ B oAnH r'r3 HHX. o4UU us naprauron arort sa4au' - Bbr-qHCJIeHT're BepoqrHocrr{ Tofo, qro uoseia, 6poureHHa" ni *r""ur-Hyro AocKy' laAaer r{eJrr.ir(oM B OAr{H Us xn-a4paroo. B passeaKe

npeAcTaB.lf l l0r ltHTepec TaK)Ke AOrroJrHriTeJrbHbre Bepoaruocru,r. e.BeposrHocrlt roro, v19 
_c,ryuar?Ho 

pacnoJrox(eHnafl rte,nl 6yaer ne_peceqeHa oAr4H nJrh 60.nuruee qricJro pa3 MHOIKeCTBOM ilvnilft, Kax,Ha[pI'IMep' cefic. 'rur{ecxile paspe3br, n.rloxeuune B npsMoyronbHyroceru (pnc. 5.2).
O6qee ypaBHeHHe rMeer BHn

o -  Q ( D , + D r - Q )' - -----D:D;- (5.7)
34eCu Dr -paccrorrHrre ri{e)KAy napaJrJerbHbrMw JtHHLlflMH nepBO-
13 -llagwttuecKoro pa3pe3a u Dz -_'Paccl'orgue Me)r(Ay nepnegAa.KynflpubrM MHo)KecrBoM pa3pe3oB. B qacr:soM cryqae rlo,lcxur npureaAparHoii cerri paBeHcrBo ynpoqaercfl

P: *(r*#)
{1u6u 

a ueony6n{KoBar{HoM aoxnaae -rggr r. t4' l yr(a3brBaer,'qro gTH ypaBHeHr.rfl AJrr reoMerpuvecxofi neponftr-ocra 
- 

flBJrrrorc,
,t2

prc. 5.2. lloncx e,l.lnnrnqecxoro o6tex-

"n 
. nO"O,rloK) ceTH' XapaXtepuOyemOfi

IrHTepBaJtoM Dr B OAHOM HanpaBJleH[]t

I{ I{HrepBaJroM ,2 B ApyroM:

a- 6oilbwafl noJlyocb; b - rnlalag no-
Jlyocb

aI]rrpoKcIIMatrl if l t{ l{ HHTerpa"rbHblx ypaBHeHut?. Cpaennnaa rotlHble

BeposrHocru, :Hafi,r,esgbie qlIc, 'IeHHbIM I{HTerp[poBaHHeM' c BepoflT'

uo-cuuli, noryl{eHHblMu npn6.nuxeHHbIMI'I ypaBHeHI{sMI'I '  oH Ha'

uler'I, qTO 3HaquMble pa3J'IUqUq CJIyqaIOTcR TOJIbKO AJIfl OqeHb yA'

J'rgHeHHbrX Uenefi, KOTOpbl'e BSJIIIKTI nO CpaBHer{!irc c pa.CCTOflHAeM

MelKAy JII,THIIflMTI noacr<oe. Kpol"re rofo, ypaBHeHufl (5.a) w (5'7)

crr,.rbHo 3aBbItrralor Bepogruocrr o6uapyxeua.n.
Beponruocrn nepeceueHut qeJIH' BbItILcJIeHHbIe no-npn6-'nllxen'

HbrM ypaBHeHHtM, y4o6uo [peAcraBllrl ua rpaQure' Max-Keuuott

[53] npeacraBnil raxae rpa{uxu Ann pasnnquux na6opoB BI'IAa I 'I
pa3MepOB IIO OTHOIUeHIIIIO K paCCTOflHIilO -ryteXAY JIJ'IHI'lgMI'I nOI{CKa
a oqeir yAo6Hotl 6espaelr.tepuoft Soprrle. Ha puc. 5.3 npe4cranne'
Ha BepoflrHocru o6napylKeul.rfl 3JIJII'IrITIiqecxoii qenn, nN4 xoropofi
u3MeHffercf oT Kpyra Ao JLltLHLlW, [pnqeM MeroA nol',IcKa - cxeMa
flapar'rJreJrbHux nuuaft. Pasrraep IIeJIH Bblpax<aeTcfl Kali oTHolueHae
(lrarcnna,'rnHoe Ha[p aBJIeHI{e uenn) / (p accrofl HHe Me)KAy JTUHHI^MH
noncra). Ha plrc. 5.4 npe4craB.IleH aHaJIorIIqHbIfi rpa$ur cxeMbl
noncKa c [oMou{blo rna4paruotl cerKu ttuttuit.

Ecnu nu4 Idenlr saAaH, ro BepotrHocrl{ nepeceqeHus Mox(Ho
HaHecrrr ua rpa$nr< AJIn pasJII{qHbIX fiollcKoBblx cxeM. Ha puc. 5.5,
HanprrMep, npeAcraBJIeHbI BeposrHocrl,I [epecerleHtrn nexotopoil
xpyronort rdeJil{ [oI{cKoBbIMI,I cxeMaMI'{, n3MeHflIolt1nMucq or KBaA'
paruofi cerrr qepes npflMoyro!'Ibuylo cerb Ao rIapaJlJIeJIbHbIx ttuswfr.
Ha pnc. 5.6 npe4craBJleH oKBuBaJleHruuft rpaSnK AJIn naHeftHoit
u,e.ru. MoxHo paccMorperb BceBo3Mo)KHbIe npoMexyro'{Hble cry-
qaH BCeX BO3MOIKHbIX 3rflanrutlecrux qeaeii I{ Bcex Bo3MoxHbIX
rolrcxoBbrx cxeM BAoJIb AByx nep[eHAuKynspHutx ceueficrs nuHtti l.

Vz npu\nux{eHHblx ypaeneHr.rfi MbI MoxeM BbIqHcJII 'Irb rpa$rlrn
qacrHofo BvLa, npLIroAHbIe B KOHKpeTHbIX rpIiJIO>KeHI'rflx-
I{a puc. 5.7, uanpurr.lep, npI.IBeAeHa BepoqrHocrb o6uapyxeulln He-

l 3
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Prc. 5.3. BepoRrnoct o6Hapyxe-
HLrfl Obrexra c noMoulbK) cxeMbt

noHcKa IIapanneJtbHbtMu .EIiHI|qMI|.
<Dopua o6texra Moxer r.r3MeHrrbcg
oT Kpyfa Lo Jil4Hrltl; 9r'lnulTurlecKue
oo6eKTbI C pa3IIrrrHhIMI.i OCeBIJMn
oTHOUeHI.{,IMI.i nOnaAaIoT B 3aII?DII-
xoBaHHyro o6nacrr .  fopneoHra.nt-
Hat ocr, - 3To orHolleilue uan6o,rr_
rxero pa3r{epa o6texra K paccrofi-

Huto Mexay jlr4trr4trMlr uoucxa [b3]

Pnc. 5.4. Beponrnocru o6napyxe-
HAs o6rexra KBaAparnori cerbx'

IIOUCKa.

@opua o6r,exra Moxer H3lreHrrbct
oT r{pyfa Ao ,'IiHnH; 9JrJrunTr_rqec([e
o6texrtt c pa3JrHqHbIMI.I orHollteHlrr-
r{fi oceii IlonaAaloT B 3aTIITpIiXOBaII-
Hyro o6,racrb. lopue olfa,rsuar
Dcb - 3To ornorxegr.ie nat6oltruero
pa3r{epa oSterra K paccroqHrlrc

r"{ex,qy Jlr.rHl.rrMH noucxa [b3]

Prc.  5.5.  BepolrHocm o6Hapyxe-
Huq HpyrcBoro o6texra c f lpsMo_
yro,nrxoii cxemoii noHcKa, r.l3MeHsK,_
ureficq or r(BaAparHofi cxemu ro

MHOxrecTBa napa,ue, , r rHux, lnnuf i  .
fipauoyro"rr,abre cxeMbr c pa3JuiqHbI-

'  r \ r  I  or t io l l rcHl i r r lH D1f D2. 'nont1arc-
r{ItMLt B 3amrpuxoBaHHyro o6"nac,rl,
r opr.i3cHTaJbHaff ocb - 3To OTHOITIe_
uue nan6o,r tuefo pagMepa o6terra
K MUHHMa,IbHOMy paccTotHl t ro Mex-

Ay ,rlrHuflMrl noucxa [b3]

r  f l A

O
r  ^ ^
F U,O(
o
o
o 0,4
m

n 1

Koroporl 1.000-arpoaofi an.ttunrnrrecKo]i Ue,rH cerbro napaJrJrenb-
Hbrx JrprHriii c paccToflHrl eM.- MelKAy HHMU B OAHy MlrJrro. Sror rpa-
Qur 6un HctioJrb3oBan ceficMr-rqecKori cJry>K6oft l,ns orIeHK[ Bo3-
MO)KHOCTH o6Hapy)KeHKs ceftcMr-rqecKoii aHoMaJI14H Mr.rHHMa,rrbHoto
pa3Mepa .

1 4

0 0,2 0,4 0,6
Paruep  o6uex ra /Pacc ronHre

PACNOJIOXEH I,I E TOII EK

ONta ue pacnpocrpaHeHHblx feoJIorI 'IqecKHX 3aAarl 38KfiIoqa€T'

cfl B r.r3yqeuun cnoco6a^ paclpeAeJleHnfl roqeK Ha AByMepHoft IIO'

o"oxHocilt I.IJILI KapTe. 3rn rO,Ixu MOfyT COOTBeTCTBOBaTb MeCTaM

"ihru, 
npo6, [oJlyqeHlis Ha6JIIoAeHHit unw 66rl rosxaM' npoeK'

tt4v. 3a1aqa Mo)Ker cocrosrb B I'ISyqeHI{Il oAHopoAHocrI'I pacnpe'

\ere1rlfl TOqeK Ha6JIIOAeHI'IS, TIJIOTHOCTH_ pac11peAeJleHgs H;trt B

iiryu"""* cBfl3lt roqeK Apyr c ApyroM. Bce sru Bonpocbl Bo3HlI'

xaior xax y reorpa$oB, TaK H y feoJlofoB, a noJIeBbIe Ha6JInAe'

Hytl, cBflsaHHble c aHaJIII3OM rioJlox(eHHfl ToqeKr BCerAa IIpHBOAST

K 3rrrM HJrr.r cxoAHbIM 3aAarIaM. Xors feorpaobl yAeJIsloT 6o.nruoe

BHriMaHile pe3yJlbTaraM KyJlbrypHoft AesrefibHocrH qeJIoBeKa, pa3'
paforarrafl, I{Mri MeroAoror}iq npAMeHI'IMa HenocpeAcrBeuuo nplt
irsyueunu np HpoAHbIX nBlrervi4.

Fuc. 5.6. Beponrnoct o6uapyxe- 
1'0

nuc nHHef iHOro o6beKTa paBHoMep-
nofi cxeuoft, usueurrcuqeficn or 3 9b
iloncxa MHoxecrBoM xBaApaToB Ao 3
nOuCKa MHOXeCTBOM napannenbHblx r 0,6

lltnnfi. A 
'
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Ma"TbHoMy paccroqHuro Mex<Ay nu- 0

unnrau noucra [531 0 0,2 0,4 0.6 0,8 1,0
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Cyuecrnyroque cxeMbl pacno,roxeHnr roqeK Ha Kaprax yAo6-
HO pa3AeJInTb Ha TpH KaTeropHI. I :  paBHOMepHble,  cJ lyqahHble u
rpyrrnoBbre. i lpuueplt arHX Tpex rlrroB pacno,lox{eHas irpHBeAeHbI
r ia  pHC. 5.8.  Kouequo,  r .J ln 6o,r lurnscrBa l {apr  xapaKrepHbl  cxeMbl
pacllpeAeJreHr.rf roqeK, 3aHrrMaroulrlx i lpoMex(yroqHoe noJloxeHlle
MexAy nepeqHC, ' reHHsrul r  xpaf tHi l tu I I  r t tnat \ tH,  t t  o6ntqHo 3aAaqa 3a-
KJIIoqaercfi e xnaccurpllKaqHoHrioM orHecellull sa6,rroAaeuoii cxeltu
l( oAHoMy r43 srHX Tr.rnoB. HattpHuep, 6o.rtbilrt iuctso qurate,retl

orHecJru 6ol pacnpe4e,'reHl.ie roqel{ Ha plic. 5.9 r< cnyuatlHonay tlt-
i ry ,  qro 6srno 6rr  HeBepHo, TaK r iaK Ha r iapry npeABapHTeJIbHo ua-
HeceHa peryd'rqpHar cerb, B raxr,oil i l3 f iqeet( roropotl 3areM no-
MeulaJracb HayAaqy oAHa rollKa. Tarutr,t o6paaor.l, gro pacnpeAe-
JreHr.{e o6laAaer xax cnyvafiHblM}I, TaK H
B A M H .

peryJrrrpHbrMa cgoftcr-

Cxenta pacrioJroxeHr{r roqeK Ha r{apre Ha3blBaercfl paBHoMep-
uoft, ec.na nJrorHocrb roqeK s rro6ori noAo6nacra paBHa rrJlorHoc-
rH ToqeK Bo Bcex Apyrrrx noAo6nacrsx. Cxeua Ha3brBaercr pery-
. ' iapuorl, ecJrrz roqKrr o6paeyrcr rarofi-.nu6o BrrA cerr{. 3ro euaunr,
qro paccrofnnq Me)KAy Tor{KaMrr I rt i , nexaqimn Ha HeKoropor{
HanpaBJIeHr.ur cerx, ocralorcr nocroflHHblMrl Arrfl ncex nap i n
i na xapre. Cnyuafiuas cxeMa BosHHKaer B roM c,ryqae, ecJru Jrro-
6as. no1o6drracrb oAHofo pa3Mepa xapai{repl.Isyercfl oAHoft u "roir.
xe BepoqrHocrbro noflBJreHlrfl e Heri ToqKH, H nofiB!'reHlre oAHHx ro-
qeK He B,'rrrf leT Ha norrBJIeHne ApyfIix.

Panuouepuocrb pacnorox<eHLIfl Torrer{ - Bax(Hoe ycv'roBIre, He-
o6xoAxlroe AJIfl npIrNreHeHllr l lrHornx BUAoB aHa/'rHsoB, B rlacrHo-
crr r ,  aHa,r r r3a noBepxHocrei i  rpeH,]a.  Koropbr i i  v l r  paccMorpHM He-
cKo,' ibKo no3AHee. .[,ocronepuocrb Kaprbr r{axoAr.1Tcfl n npauorl sa-
BIICHMOCTTT OT IIJTOTHOCTT4 r.I paBrIOMepHOCTrr paCIOJTOX(eHurr TOlteK
Ha6,rrc4eHua. O4Haxo 6o.rrruascrBo reo!'IoroB or{eIrHBaIoT pacnpe-
Ae,rrenne roqeK Ha6nrcAegnfl Jrgrxb c KaqecrBeHlJbIX rlo3rluuit. D,a-
>Ke HecMOrps Ha To qTo rlacTo noArlepKHBaerct{ )KeJIaHae [oflyrlBTb
paBHoMeplroe pacnpeAeJreHrre roriet{ l la6,riogeunrr, crerrerrb paBHo-
MepHocrri xpariHe peAr(o lr3N,repqercfl. I(pHretua, npalreHneusre
IJI' Ofipe,4ejleHHff paBHOMepHOCTH, Oqetrb npocTbr, Ho, K co)Ka,'te-
Hlrro, NtHorI{e reo,{orH He [oAo3peearcr o6 rrx cyulecrBoBaHrJI,I rI
o ToM, qTO ITMII MOIKHO tIOrlEsotsaTbCg. oAgaro STLI KDHTepHH uin-
poxo r{cnor'r_b3yrorcfl reorpa$atrrr, Harrpr.rMep Kusrou [44], 

-Koynot

s Kut{ roN{ [17] ,  Xerrerou [34]  i i  4p.

PanHouepHbre cxeMbr

Bcrc Kapry Mo)r{Ho pa3AeJIr{Tb Ha MHo)KecrBo no4o6nacreri
paBHoro pasuepa (uuor4a oro 6srearcT KBaAparbr)  rax,  qro Kar(-
Aas roAo6racrb 6yaer coAepxarb HeKoropoe MHoxecrBo rogeK.
Ec,rrl roqru Ha6nrcAeuiafl pacnor()xenhr paBHcMepHo, To cJlenyer
o)r{uAarb, qro KaxAarr noAo6lacrl 6yaer coAepxarb oAHo H To x(e
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Fnc. 5.9. Cayuaiiuoe pacno!'Ioxenlte'
ttoryuannoa c,ryuafinurrl nrr6opom rou-

*"'"u np.leai" perylrpnofi cxeMbl
tqeex.

PacttpeTle"leuue rorleK 6o' lee panuonep-
lroe. 

' 
qerl np14 IIoJlHocrblo c"rryuafrnoll

Dacno",IoxeHI.rr.l ToqeK

qLIcr'to roqeK' 3ry runore3y o6 orcyrcrBl'In cyrtltttotntiblx pa3'nll-

qurl e ql{crte roqeK on"- nd*Aofi. no4o6"lacrtl Nio)KHo lpoBepl'rrb c

noMourblo Kpnrepl{s }, no"opotfi teopernuecxtl He 3aBllcl ' Ir or

ifopuur n,r' oplleHr"i";;; ;J;;;J"'"tt';ft ' os'uaxo Kplrrepr{ft 6yaer

Hau6o,ree eQqerruariblM' ecv'l l t qlIcJIo noAo6nacrefi cAelaro tro
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Puc. 5.8.  BoeMoxuue cxelru

TO:leK HA KapTax:

c  -  To  l l iH ,  pe f yJ t l pHo  pacno -

. l oxc ; lHb le  H . r  ce rne i  6  -  r o ' t '

,.r,, pr,ant"ulan"ota c'nyuaftno:

J -  i l r l ) i . -nf i l lpoBaIIHble roqKPI



BO3MOIKITOCTI 60,'rbr[HM (Uro npueoAr]T K yBe,rrl4qeHr.rrc qlicdTa cre-
neuefi cno6o4u), trpk yc,'roBt4u, .vro ece [oAo6nu"r" 

"ojapxar 
He

MeHee nflTH TOqeK. oNaAaeuoe qHc,'ro rogeK AJrr Ka)KAOfi nOao6-
Jracrr{ 61'aer paBHo

rr

Kpnrepur? Xt Ans
AeJrerrril ror{eK 6yaer

| _---1 _-t_

m
y2 f r  (O i_E i ) ,/._ _ ) .___E__,

i = l

LAe O, - Ha6nrcAaeMoe qncJro roqer{ B noAo6drracrrr
Et - Oll itt.XaeMOe qHCJ'IO, OIipeAeJrfleMOe BbIpalKet{HeM
Tepnro Ir coorBercrByer \r:m_2 creneHeii 

-cno6o4sr,

.no noncSnacrer?.

o6u1ee unclo roqek ua6lrc.uertus- qucL;o no.(o6,racrefi (5.e)

npoBepr{ f i  fHr ]ore3br o paBHoMepHoM pacf lpe-
onpeAeJreH cdreAyloqr{M o6pasoM:

(5 .10 )
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T a 6 n r r u a  5 . 1
9[c,ro cxsaxun no 12 K!'lerKaM Kaprbl

ll,eurpa;ruuoro Kaugaca

H a 6 r r o A a c M o e ' r u c , r o
T O q C K

(O- 'E)2

E

l 0
5
5

l l
t 2
6

l 2
l 6

I
1 4
8

0  ,00
t 6 0

2 ,60
0  ,06
0 ,32
|  , 73
0 , 3 2
3 ,30
, 9 6
o  1 4
|  , 42
0  ,48

Cymua 123 vz  : 1  5  9 i *

*  3 r ra ' resue (p l r rep I Iq  I Iec" !u lcc rBer r i lo  rp ! I
ypoBr re  3 r ra ( l i l roc rn  a :0 ,05 .

B ra. lecrse npl4Mepa r rpHIueHeHHr srofo KprrrepI I f i  paccMorpl t l ' l
.1ll i l i lbre, f lpHBeAeHIIbIe Ha pI{C. 5.10, XOrOpF,le i lOi(i i3biBa}oT pacIIo-
. tc) i ier r l re  123 He$rrHbIX cKBaxl iH s UeHrpaJ- lbHo\{  Kas:ace.  3rH-
r,rr i{arrHblMr{ Mbr BOc[OJIb3yeMCfi HeCl(OJIbxO IIO3.(tiee fipII nocrpoe-
rirI lr IIoBepxHocTr.r TpeHAa A,[g KpoB,rr4 opAoBill{cli l . lx oTJIoN{eHIii ' l
r r ( ) i 'o  pefHoua.  Ha puc.  5. i0  ncq [ i ' io l (a; l t r  Kap' i6 l  pa3Ae"IeHa Ha
I2 paBHbtx vqacrKoB 14 LttrcJro roqeK A,'tf l  KaxAoro yqacrKa paBHo
;rprr6.nrr :Hre"rbHo 10.  B radr .  5.1 npnreaeHbl  I ra6i lmAaeMble 3uaqe-
! l r i t I  q [c i ra TorreK B Ka)KAoM yqacTxe,  a ' tar ( ] t ie  noKa3aHa npoqeAy-
l ': i  Bbiqlrc,rleHrrfl I(pI.{Tepr,r.f l y2. Tax I(ar( B rlanrloM cJIyIrae qnc,'Io
.  : ,  r :neHei i  cBo6OAbI v :10,  To t (pH'r i l r iecr{oe 3FraqeHf ie x2,  coorBeTcr-
8 i ' roqee 5f l6-Houy ypoBHro 3Har l I I \ {ocr l I ,  paBHo 18,3.  Br ' rquc! ' IeHHoe
3rr i . iqeHrre Kpf iTepHr,  paBHoe 15,23,  se npeBbtuaer i8 ,3,  uro 4aer
(.rct iOBaHIIC CAC.i laTb BLIBOJ, O IIeCyU{eCIBCHHOM OTI(, ' IOIIeHAI{ paCtlpe'
i le,rreHHfl Tor{eK oT paBHoMepHofo. 3auerzu, rJTo 3Tor BbIBoA r{aca-
eTCti TOJIbKO OAHOpOAHOCTI'I  paCrIpeAe!' IeHI' Ig TOqeK I iO yqaCTKaIvI
onpeAeJreHHoro pasMepa. BnonHe Bo3N(olI{Ho, r{To cyqecrByer Ta-
i io i i  napxaHT pa3Mepa KBaApara  (oco6euHo ecJr r r  oH MeHblue ,  qeM

utr6panuuf i) ,  npn xoropoM r lrnore3a o paBHoMepHocru 6yAer or-
K! ' IOHeHa.

VcrauosneHr.Ie
l(apre Hr.I B Koeft
B AaHHOM Cnyqae

2q

C.nyuafinue cxeMbr

Qarra paBuoMepnocrrr pacnoJroxeHfifl rorreK Ha
Mepe He orpeAeJrfler [pHpoAy paBHoMepHocrrr, u
MOX(HO OXr.rAaTb KaK perynflpHbrfi, TaK H CJry-

l 9



qafiHbtfi rnnbt oAHopoAHocrr.r. OAsaro 4.nn 6oltrur{HcrBa 3aAaq ra-
KOC BbIflBJICHI,IC - PABHOMCPHOCTI,I PACNPCACJICHHS AOCTATO'IT{O. ECflIT
xe HaM norpe6ymrcq AonorHr-menlnue coe4eurrr o6 uayuaenort
cxeMe pacloJroxeHgs roqeK, To AJrfl r.rx noryrreHrlfi ripr{Aercfl o6pa-
rr{rbcq K ApyroMy Kpareprlrc. Ecril ro,{rrr paBHoMepHo pacnpeAe-
JleHbr rro KapTe, He cteAyeT oxlrAaTb, rITo aX qUCJIO, [pHXOAgIIIee-

? 
nu xax4tri i yqacroK, 6yner oAr.rHaKoBbrM AJm Bcex yqacrKoB.

Lxopee Bcefo Mbr yBHAuM, rrro uMeercg qHcJIo, ga6.nrcAaeuoe qa_
Iqe Apyfux, TofAa xaK oTKJroHeHHs oT Hero B Ty \4JIW HHyrO cro-
pouy Ha6nroAarorcrr pexe. 3ro orqernnBo BHAHO H3 TOJrbKo qro
paccMorpeHHofo rrpHMepa. Hecuorps Ha ro qro ox[AaeMoe 3Ha-
qeHxe \uclla rorreK B oAHoM yrlacrKe paBHo 10, r 4eficrBl{Tedllbgoc_
TI,I MbI HA6Nrc4ACN,r OTKJIOHCHI,I' OT sTOrO qUCJIA B TY HJIII HHYIO
cropoHy.

HanouHrrr,r, r{To pacnpeAeJreHi.re flyaccoua flB,,rrercrr npeAeJrb-
HbrM cr'ryqaelr 6r.ruouua,rrbHoro.pacnpeAeJreHr.rfl, KofAa p (iepoar_
Hocrb ycrrexa) oveHr Maila v, l_p npu6nHxaercff r t,o. ityicco-
HoBcKoe pacnpeAe/'IeHpIe MolKeT Iicflo,rlt '3oBarbcfl Kat{ MoAe,rlb
BcrpeqaeMocrn peAKr.rx, cny<afiuo [poacxoAsrqxx Bo BpelreHri co-
obITIII l, KaK 3To noKa3blBaJlocb B tJt, 4, I. id'IH )Ke oHo MolKer lrc-
noJrb3oBarbcr A[r9 MoAeJr[poB aHLrfl. clry.q.afi uoro pasMeu{eHHfl TorreK
B npocrpaHcrse. Xors B onpeAeJreHtu nyaccoHoBcr{ofo pacnpeAe_
JIeHIrq' KaK H B O[peAer'IeHnU 6UgOUIra,iIbHoro pacnpe4eneHllq, npE
BbIrrr'rcJreHr.tI{ BepotrHocreii zcno.nb3yercg oAaH aKoBaR TepMr.tHoJro-
rHfl (rrucro ycilexoB, HeyAaq 14 r.icnbrraHur?), ero MoxHo npeAcra-
Br.irb B TaKoM B[Ae, ,{To HH qHcJro HeyAaq, gz o6qee qlrcJlo ucnbr_
rasurl ue rpe6ynrcs. B sem lrcnonrsyercs irucJro roqeK B KBaApa-
TC H IJIOTHOCTb TOqCK HA SCCfi  I IdIOUIAAI,T AJIS I IPCACKA3AHI] f l  TOIO,
KaK MHOrO KBaApaToB AOJI>KHO COAepx{aTb SaAaHHOe r{Hcf lo ToqeK.
C'TO NPCACKA3AHHOC f iJ IN O>T<UAACMOC qI ICJIO KBAAPATOB MO}I(CT
6urs ucno.nb3oBago B r{p[Tepr{u x2 Ana onpeAe,reHr{rr rofo, ,rBirfl,-
ercfl .rri l  pactlpeAe/reHue roseK BHyrprr sa4aaHorl nJrorqaAn c,,ry-
I IAHHhIM.

B xaqecree lpuJroxeHr.rfl paccMorpr.{M 3aAarry, cocroqrqyro B
npoBepxe rofo, c"[yqatH_o ru. orr{pbrrr.re DpoAyr{rr.rBHux ueQrantrx
cxBaxHH B HeKOTOpOU 6aCceiise HJrlr oHIz paclpeAe,reHbl HHar{e.
AHTyHTHBHO He OIIeBI,IAHo, qTo I]yaccoHoBcKoe pac[peAeJleHl{e npII-
roAHo Arq peuleuun srofl 3aAarru, rrogroMy Mbr paccuorpuu ee
roAPo6see.

fipe4rro,roxuM, qTo Hexoroptrfi 6accefis HMeer rJIorIaAb a, rr
B HeM^c! ' Iy . ra i lHr tN4 06pasou pacnoJroxelo nr .  pa3BeAoqHbrx cKBa-
xng.  O6o:HaqaM uepe:  l ,  n , roruocrs pac[od,ro]KeHHf l  CKBa>KHH B
6acceriue, T. e. )\:mla. tr4syuaeusifi 6accerjn rraoxHo pa3Ae,,rgrb
sa se6ontutte yqacrKll n,' lou{a(u .4 (repur.rH <.yvacrox>> 3riBIIBa_
JIeHreH repMrrHy <<rna4par>>).  B csoro oqepeAb xaNAlr l i  yqacror i
MO)riHo pa3Ae/rHTb Ua n xpafiHe MaJrbrx paBHbrx n,rou{aAoX, rioro-
pbre l '{o;{(Ho paccN,rarpr.rBarb KaK noreHI{Ha,,lbHbte Niecra 6\,oeflrrs.

20

BepogTHocTb TorO, qTo KaKaq-ttttt6o us

ilaAOK cOAepX(I'IT CKBa)KI'lHy' CTpeMuTCg

HoBHTCfl 6ecrogeqgo 60,rlurvtl:

It (r)

f lepecrae,rnr H coripaqat q.I ICHbI,  TIOJIYqACM

srux xpafiHe MaJIbIx [JIo-
K HyJIIO, TaK KaK n cra'

(5 .11 )

p : ^

a BepOiTHOCTb TO|O' qTO OHa He COAepIKI' IT CKBaXUHbI'  paBHa

1 -p -1 -

Ha,a,o sai irH BepOfrHOCTb TOrO, qTO r I43 t? <<BO3MO}KHUX UeCr 6y'

D e H H ' I > > B H y T p I ] y q a c T K a c o A e p } K H T c K B a ) K I j H b I ' a n - r T a K H x M e c T
innu*"" rie 

-co4-epNar. 
BeponrHocrb rrofBJreHl-If l KoHKpetuoft xou-

6yga\uv, roqeK co cKBa)KHHaMw v 6es HI'{x BHyrplz yqacrKa paBHa

/ ,  A \ r  l ,  ,  . 4 \ n - r
P:  (n  

"  /  1 , ,  - n -o - )

O,rHar<o HMeercfl ( 
' ') 

*o*O"sat\uft n <<6ypoanx TotreK)>, H3 r(oro-
\  r J

pix r coAep)KaT npoayt<tusnbie cKBa)KIrHbI B IIpeAeJIax yqacrKa'

} uce BaprraHTbr paBHoBeportrusl. BeponTHocrb Toro, qro H€Koro.

purii yuacroK coAepx[T B ToqHocrH r npoAyKrI.IBHbIX CKBaXI{H,
p a B H a

^
-;,

P( r ) : ( " \ t i 4 ) ' ( r "  '  ' 4  1n- r
\ r / \  n t \ - o - n )

3a:rtetttrt, {{To oro npocro 6finoltf ia,ruHafl BepoqrHocrb [oqB"IeH?Ifl
r cKBa)KIrH Ha n <<Bo3Mo)KHbIX Mecrax 6ypeHIzn>>' f lplree4euHyto
euure Sopvy,'Iy Mox<Ho Bbtpa3l{Tr, uepes QaxropLIaJ'lbl

l ) ( n - 2 ) . . . ( n - r * 1 ) 0 " A ) r  / ,  l / \ " / r  1 , 4 1 n - t
l , - \ ' - n ) \ ' - u lr l

P (r)-(r -* l  (rt-+) r - l t l t-  - - n  -  
) \ ' -

f t I _ 1 , , 4 \ r ( ? ' A ) ' \ l
L \ ^  n l  r t  f ) '

f lpu ueorpaHlrqeHHoM Bo3pacraHl'Iz4 tL Bce Apo6[ B cKo6Kax, Koro'
pbre coAepx ar n B sHaMeHareJIe, 6e-cxoueuuo MaJIbI I ' I crpeMnTcfl
K HyJIro, TaK KaK Bce qJIeHbI g cxo6xax craHoBtlrcq i lpocro paB'
tir,rr"rn l. t{,reHu BHyrpH cxo6ot< ynpoqalorcq n np[IHnMalor BI{A

P (r): d-tetift{

?uA\n-r-;)(r

3aneturt, qro r{f icflo <<noreHulladtlbHblx Mecr 6ypeuua>> n paBHo
HYNIO AJI f  YPABHCHIf l '  14MEIOX{CIO TOJIh-KO NJIOTHOCTb CKBA}KI- IH A'
I{ ircr'ro cKBa}KHH r H nJloulaAb yllacrKa A. 3"to KaK pa3 BbIpa>KeHIre
pacnpeAeJreHra flyaccoHa, KaK LI rloJloxeuo AJIfl BepoflTHocrn pel'

2 l



Krix cJr)rqar?Hbrx co6brruli (noaaneHue ctteax<nu), rporcxoAflrrlHx
Ha reorpacpHqecr(HX [ r ' ]oqaArx.  3auerunr  raK)Ke,  \ ro ] ,A -sro
npocTo cpeAHee r{HcIo ct (Ba}KuH Ha yqacToK, TaK I (aK OHO eCTb
npou3BeAeHHe rr,loTHocTLi cxBalKIrH Ha IIrrIoulaAb yqacTr{a. Ha
rrpaKTtrr{e Mbr oqeHrlBaett }.,4 no o6uleil ly q}rcdry cKBaxilH m n o6-
ilreMy qncry yvacrxor I:

) ,A:  mlT. (5. r2)
Mu uoxetr renepb npr{MeHurb xplrrepnir  X2 Ans f lpoBepr(]r  ro-

lo, cof! 'IacyeTct Jil l  olKHAaeN,roe qHc,Io cKBa)KHH Ha yqacToti c qll lc-
dIIOM Cr(BaXLIH, BbIqItC,leHHbrM B npeAnoJIolKeHHIt, qTO OHIr pacflpe-
AereHbr cJryq62no B coorBercrBrrrr c paclpeAer'leHaeM flyaccoua.
t {ucno yqacrKoB, I ioropoe coAepx(ur  B ToqHocrr t  r  cKBaxr{H,  Mo-
xer 6urn saitAeuo lo Qopuy.ne

ttr: mP61 : xlgt_)'al 
(L4)l

(5 .13)

Ec,rr l r  l , ; {  o l {eHr iBaercr  qepe3 mfT,  ro ypaBHeHHe i lpr lHr lN{ner  BHA

n,=:1ns(_m," (+r + (5.14)
Prrc.  5.11 yr<asr ' rnae' r '  pSCror ' ro)r {eHre cr{Ba}KIrH B r lacrr l  Bocroq-

Horo urc. r lscf 'n^ repucKoro 6accei isa e Texace.  f lnoulaAt  ,5sr . r ra pas_
Ae, l teHa sa 160 vqacTKoB ( i ina; lparoa) ,  n, rou,a4o Kax{_. lo iJ  H3 Ko-
TopbIX pqqr la i rpn6,nrrsnre, ' rbHo 0,  l6  r i l r2 .  Tar i  r<ax Ha i i i r i . )u IaAr{
HMeercq 168 cxnaxuu,  To HX cpeAHee qf ic , , ro Ha yqacroK

mlT :  l 68 :160 :1 ,05 .
Mu uoN<elt noAcqr.rrarb qucno yqacrr(oB Ha r(apre, Koropble He co-
Aepiriar urr oArioft cr{Ba)KrzHbt, coAepx{ar B Tor{Hocr[ oAHv, ABe H
Tai{ Aa,' i iee. Mnt raxxe N{o}KeM Bbiquc,rl l{Tb MareMarnqecKoe ox{E-
AaHlle yqacrlioB, I io' iopble co;lepxaT Te )Ke caMbte 9r.tcJlt1 r-. i iBax(HH.
HcnoJrb3yfl ypzrBi{eirHe (5. l4). Lnn rrJrox{aA}r f lepucxoro 6accefiHa
o)r{HAaeMbre u ua6.nn4eHHbre qHcr'ra yqacrKoB npiiBeAeHr,I s ra6,1.
5.2.

Ta6naqa 5.2 co4epxar Bce qprc,ra, seo6xoAlilrsre .lJL Bblqric_
JICHII'I XPhTCPI,T'I COOTBCTCTBIIfl X', rOrOPUii CCTb HE qTO I{HOE KAK
cpaBHeHi. re AByx racrorpaMM, npeAcraBJreHHbrx Ha pr ic .  b,12.  f lo_
9JreAHle rpH Kareropli lr .q,oJr)KHsr 6urr cxou6uHupo-naHlJ rAr(, qro-
oL[ HaoJrroAaeMoe qacJro yqacrKoB 6u;ro paouo S:

vz  -  Q0  - ; 6 ,O) ' ?  ,  ( J2 - i 8 ,8 ) ' ?  (26 -30 ,9 ) ,
" ---56;0---- 

58:E-- r--JO,e---

,  (17+19, ! l '  
+  (5- :3r5) '  :18,2g.-r -t0;8'-- -r -B's-

flponepaerr,rafl crarr.rcrlKa HMeer c-2 creneHeri coo6o4sr, rAe c _qlicJro xareropHfi (nepsar crerreHb cno6o4ur repsercfl noroMy, sro
22

tlxc. 5.11. Pacno,noxcune ne0rluux noficKoBbtx cKBaxuH s soctoqnofi qactu

urenbapa n.p"t*o'to'6Jtttlno' tpuOttna <Dnurep n HonanA' Texac

rr). . i rAa€MbIe qaCroTbi nOAqllHeHbl yCJIOBIIIO paBOHCTBa I ix CyMMbI

i i l {}  H sropao arar,"no-ceo6oAst rpe6yerca AJIf i  oqeHKI'I  napaNterpa

) . t , .  i i^  r ' :5, ,*r .""cf l  rpl{  creneiu-cno6oAu' Kpl l ruuecroe 3Haqe'

n, , , ; ; ' ; ; "  
" :g 

u . , :o,os paBHo 7'81'  f lponepf leMan crarucrul{a

3;l:rqliTe,ut,Hn np""o'*UeT' 3TO 3HaqeHlte' nO3TOMy MbI AO'TIIKHbI OT-

ii.{oHirrb fl l i lore3v o puutn"t"e Me}KAy na6npAesgblM I'I O}KHAae'

tl,. ir{ pacitpeAer"rrr"*iI i ' l  3aKlrcqnTb' qro rlyaccoHoBa MoAeJIL He-

i r i . ,  lBoN,tc i lHe.  anuun l ,u" i ' " t  p^topocar ib l  c lyuaf tHo na srof i  n . l io '

: r , , r -ur  nenl lc t ioro 6accei ' tna '
B npc;iecce norrOnp' l ' io' ie"iH fl-va-c.coHa Ii 3Tl4M AallHblI{ Mbl

i i : , , rvqrr ,1 i l  Hel {oropy}o l rnQoprtauurc '  Koropaf l  t to fn-u^- ! " -  l ipoJ l i { ' I l )

. , , ' r tbr i  ' r l i i . t r ,HHi i  
^cser  

I Ia  rp l l i ro '1 \ '  I Ipor i rpaHcrBeHHofo pa. i lpeAC-

. - ; i ' r { t i E , c t e : t l e e t I I l C ' r l o c i { S a T l i l i l i H a v q a c l o K o q e H I ' I B a e T C f l y l ) a R I I C '
23



Buquc,renne

9Hc,ro or
KI'T,ITllft H
yqacroK ( ,

VpaaneHHe l l yaccoua

Bc pox tnocr t
TOfO, t{TO

y q a c T o K  c o -
aepxffT r  or-

0,  3199

0,3674

0,  0675

0 ,0177

0,0038

0,0007

T a 6 . i r r r r t a  8 . 2
oxr{Aaelubrx qHcen y_qacTKoB, coAep)l(aqllx r oTKpbrTuii, B BoCTOrtfiof,qacrf i  nepMcKoro 6accej iHa, Texac. I lpe4nolaraercr.

qro pacnpeAer'reHHe nyaccoHoBO

o x I I I a e  I l O e

56 ,  0

58,  8

30 ,9

, 2

0 , 6

Cvurru: I' l

Hr ie \ {  ( 5 . l 2 ) .  / { ucnepcun

l r
| O,eeeB Ir l

n" . :o  cKBalK i lH  Ha

1 6 0 , 0

yqacroK ecTb

r60

! r ' , - !-\ '
/ - \ ' '  T /

_ c ' 9  - .  l = l

T _ 1  ,
r{€ /; -- qircdro criBax{rrH n i_r.r_yvacrxe. cyuurpoBaHlre
paHr iercr  Ha BCe I  yuacrxoa.  I lpu cpaBHeHr.rE cpeAHerocrlri aJrbTepHaTABbr Ta r(oBbr:

( 5 . 1 5 )

pacnpocr.
r.r Aucrlep-

m/T)sz -cxeMa 6,,ulxe x paeuovepuofi ,  ueu x c.nyuafruoi i ;* l I :  t  
"  

-  c.nyuafi  rrar cxcva ;m/ I  <s, - cxeua 6aHxrr.ry6nHa ..pyn,yf;':lii}::?Btii'#l,"Ji;[X#,;t'.i,il,T,?t;_"u BonHbr,.
,..rrli,turno 

crpyxiypsr: isss,o-i6sd,b 
"-i;;;r" 

B03BpaureHHn ceficuHqecxofi

5o:.:_o_r]o, HeKoropbre 
i1_3-{irrrrfl Me}KAy mlT w s2 uoryr Bo3HkKHyrbB cr'rJry c"nyvafiHOro H 3MeHeHrig nu6bpa KoHKperHoro MHO)KecrBayqacrKoB. CrarircraqecKaq sHaqHuocri uro.rrblerr"oft 

"' 
p"ur*oar"Moxer 6urr, nponepeHa c loMolr{bro l-xplrrepar, oc'oBaHHoro Ha

21
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Pnc. 5.12. Incrorpaumu, nol(a3blBabulne na6,nrcAaeMble qucJla cKBa)KI'lH Ha yqa-

i roK HA nnouaAu nepMcKoro 6accef isa (a)  u oxu4aeMbte qf icJ la '  ecJlu-noJls pac-
--^ -'-"npaa.neuu 

c,llyuafiuo B coorBercrBl'Iu c nyaccoHoBcxofi mo4ellro (6)

l r aHAap rHOM Or l { IOHeHHI ' I  CpeAH_e fo ' -  paBHOM KOpHIO  KBaApaTHoMy

i{3 Aircilepcuu, Koropas rtoorna 6u 6lir-l r loJlyqeHa s ro\we mfT,

ec,ru 6 l r  
-6accer in 

6H.[  nosropUO OnpO6OBaH ApyfHM MHOXeCTBOM

\.qacrhoB Tofo xe pa3Mepa.  crau4aprHOe OTKJIOHeHIIe CpeAIIefo
qilcJla cKBa)l(l, lH, npuxoAflxIHxcg Ha yqacToK' ecTb

s" : \ r r l7=\  .
C noltouroto l-xparepun cpaBHI' ' lBaeTCtl orHo[IeHlze
Topoe Ao.rlxHO 6Uft panuuna 1,0 nptt yc!'IOBIll{ '  qro

; . l l  O i : I I I H a X O B b I :

t  : l@l \ l s2  -  1 ,01 /s , .

(5 .16 )

ntlT t< s2, Ko-
ABe CTaTl{crl l-

(5 .17 )

Sror xpu'repul i  unteer Z- l  creneuef i  cso6o;, t1.
A.'i n.tlbxfaAr.r Bocroqsofi qacrn ilepMct(oto 6acceirna Al.{cnep-

. -Hf i  qucr t t  cKBaxI IH Ha y r lac roK ecrb  s2 :231,6  :  159:1 ,46 '  Cra t t -
iiapTHoe oTK,iroHeHIle cpeAHero qHcJIa cKBaxlIH Ha yqacToK Mo)KeT

Surr oueueHo raK: sz:"12:159:0,112; t-crarucrrrra AJIf l  r lpoBep-



r{I{ 3KBiJBaJreHTHOCTr.i cpeAHero r.{ ArrcnepcffH ecTb
I  :  [ (1 ,05/  1 ,46)  _ l ,0 l /0 ,1 12 :  _3,66.

[.na ypoeHfl 3'aq'Mocrz a:0,0b u 159 creneHeii cBo6oAbr Kpr.r-
l 'uqecKoe 3HarreHlre t ann ABycropoHHefo Kpnrepuf paBrio -r-1,g6;
BbIqIrc,'IeHHoe 3HaqeHae 3HaqllreJlbHo np€BbIIIIaer 3To 3HaqeHrre, H
rloroMy MbI Mo)KeM 3aKJIIoqI{Tb' KaI{ MbI sro Ae,rtaJIII B pa3AeJre
o l{pllrepll l l  12, ttto npocrpaHCTBeHHoe pacnpeAer'Ieulre He-c,ryuafi-
go. Tax Kari Ar]crrepcHrr 3HaqtrreJrbHo 6o,rtrue cpeAHefo, To Mhr
,I,OJ'i)KHbr 3ariJrroqr,rrb, qro cKBax{rruu o6pasyror fp}'I lnbr Ha [3yrrae-
lioli nnoulaAu.

Cxenarr  rpynntpoBaHHq

Msorue Bcrpeqalotr-1lrecfl B ripupoAe pacrrpeAereuua o6Hapl.ixa_
Baror spKo Bbrpax(eHHyro reHAeHrrr,lo r{ fpyrirprpoBaHr{ro. 3ro oco-
6eugo Bepgo AJrfl Hexoropux 6zonorr.rqecKlrx [epeN,reHHbrx, Taii irx,
r(aK r{aJrIirrne cneqnQuuecKl.rx opf aHr.r3MOB H.rrrr npltcyrcrBlIe riH-
cperquu. f lorour<tt ApeBHux, He[epeAB7faroqLrxcfl po4aie.nefi, ^ar,
HanpHMep, KOpaJI.IIbI U,'II.I AepeBbfl, ItMelOT TeHAeHIIr.iliO r{ pOCTV B
S,rrtxafiuei' i  oKpecrHocrlz, IITO IIp14BOAT{T K pa38UTfiIrO n,lOTHO 3a-
cer'IeHHblx l,roir1a4eft, oKpy)KeHHbIx orHocI'ITeJIbHo nycrblHHbrMH
pefrzoHaMH. cxelau fpynrfipoBaH'fl roqeK Mofyr 6urr' npeacran-
.rieHbI pa3,rrHqHbIMri MoAeJrflMA pacnpe4e,reHirfi, 60,rlurlri ic.rao r3
r(oropbrx Mox(Ho paccMarpnBarb KaK xona6anaqllLt AByx u,ryrr 6onee
npocrbrx pacrpeAeJreuarl. O4Ho H3 grrzx pacnpeAeneHl.rft onucHBaer
fio/'roxeHrrfl ueHTpoB rpy[I], B TO BpeMfl KaK Apyrue onHcbrBaioT
pacloJroxeHHe TOr{eK BOKpyf 9THX rIeHTpoB.

orpHqare"rr'oe 6usomHa"rrsoe pacfipeAeJleHr.re Mo,i 'o lrc-
rIoJIb3OBarb AJrrr MoAe-nlipoBaH]rfl pacno.[ox(eHr.rq fpyII[ B rrpocr-paHcrBe raKHM Xe o6pasolr ,  KaKHM r iyaccoHoBcxoe pacnpe4ene-
Hlre ucnoJrb3oBaJrocb AJJS MOAeJrHpoBaHHs. cnyuafiHoro pacloJlox(e-
Hr.rs roqeK. l loapo6noe o6cyxaedrae groro paclpeAeJreuun c nplr_
MepaMH efo nDrrJrolKeHArz so MHorrrx orpac!'rf lx npHBOiXu.rcq B
!!!]_.- f lr+Ori. [3], 32] np"uoair'a.uHnsoe o6ocnbsaHrie nprr-
TOAHOCTT'I OTpHqareJrbsoro 6[sourzaJrbHofo paclpeAeJleHufl B riaqe-
crBe MoAeJrH qacrorbr [oflBJreHufl ne$ragni no.rreft ].r pyAubrx reJr.

oAHu lzs cnoco6os loryqeH'ff orpr]rrareJrbsoro 6usoirrr. ia,rrbHoro
paclpeAeJreur f l  -sro KoMrrosnr l r l f f  xyaccoHoBcKoro H,rorapuQuf l -qecKofo pacnpeAer ' reuuf i ,  xor4a rpy lnn roqeK c.nyuai iuo pac[oJro-
)KCH'I B NPCAEJIAX HEKOTOPO.O PEIHOHA H HHAUBITTYA.NIUUIC TOqKfl
3"ylll- _fl_{_lr 

noA qH Hrrorcfl 
.!'rora pr$ uuuecxor,ry p ac n p ene,,re HH }o.tr eopMyJrupoBKe, npuro4uor? AJtr, onncaHr4fl, npocrpaHcrBeHnbrx

cxeM, orprrqareJrbHoe 6uHouHa.nlHoe pacnpe4e.neHrze eiru

26

/ b  L -  r  -  1 ' t

P ( r \ : l ' "  
' ) (  P  \ ' (  I  \ o

\  r  / \ 1 * P l \ 1 + p l ' (5 .18 )

P:1,0512,69:0,390 '
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p repul ruax npo6reM pa3BeAI{ I {  HeQru,  KaK MbI yxe BI ' IAe"I I I '  , '

ccTb rlHC.ilO CKBa)KUH Ha yqaCTOK, P- BepOgTHOCTb TOIO' l lro He-

iiOTOpaff 3aJJ..a]HHafl pa3BeAOqHafl IIJIOqaAKa COAep)KI4T CKBa)KIIIIy'
rr ft ecrr tvlepa crerleHlr fpy[flupoBaHufl cKBa]KIlH. Eclu k Bedrll l l(o'
ro fpynnl ipoBaHLle MeHee f lpKo BbIpaxeHo I {  npocrpaHcrBeHHoe
;)ac.npeAe.rrcHue npu6.nI{)KaeTcq K nyaccoHoBcKoMy n"nll c.nyuallHo-
rry. Ec.ntt ft crpevtercs K Hyr't lo, To cxeMbl rpyflf i l lpoBaHi]fl craHo-
r , f l ' rc t  6o;ee qBHIIMH. f lnorHocr l  paBua

1,: kp. (5  re)

Ec"rru ,t He ecrb Ile,{oe (iz ooo6qe oHo He Ao,'tx{Ho 6urr, ' i 'a-

i : l i l l r ) ,  r ( ,  sro xoM6t lHaropHoe ypaBHeHLIe He iv loxeT 6ur l  peruc-
so. Torlra cJIeA)'er I icIto"rb3oBarb cJIeAyloqyrc annpoKCI'IMaqll lo

I(a ti
t1B11
I ] ] I f l

P (o) :  ' ]  -  ,  (5 .20)
( l  *  p ) *

( f  '  "  " /  
P  \

p(r ) :#gpf  -  t ) .  (b .21)

u F i lyaccoHoBcr{oM pacnpeAe/ ' IeHuu,  l ,  o I IeHHBaeTcq I {aK cpeA-
rr , rorr rocrb cr(Ba)KHH Ha yqacrot{  mlT.  l lapaMerp fpynnrpoBa-
f r  ouenusaercf l  no Qopuy, le

(!-\'
t  -  \ T  /
rc.- '  -_j- i- | ,

C .  -  |  -  I"  , . r  i
(5.22)

lAe s2 - Aucrrepcirq qr.icd'ra cKBax(rrH Ha 1rqzgton. Tor4a Bepoflr-
uocrb or icr rnBaercf f  no ( topuy, le

p:Llk: (mlT) lh. (5.23)

. l l loxuo npHMeHr{rb orpHlrarellbuyto 6HHouHaJIbHyIo Mor,e!'Ib Ii
i laHi-i irrx{ i lr l cr{BaNiuHaM B nocroqgoti qacrtl nepMcKoro 6acceliua
(cu.  pr ic .5.  1 l )  a .ua roro,  uro6uI  ycraHoBl l r l ,  MOlKer J IH 3ro pac-
npeIe, ' reHl le aAer iBarHo OII I iCbIBaTb I . Ix  npOCrpaHCTBeHHOe paCnpe-
Ae.[eHne. Cpe4Hee 3HaqeHHe H AHcnepcufl 'ulrcila ctiBa]KHH Ha yqa-
c ro r i  yxe  6amu sa i \ r e l i b l  I I  paBHb I  m lT :1 ,05  u  s2 : l , 46 .3SQexr
rpJ,rinHpoBaHr.rfl Mo)KHo or{eHi.rrb, I icnoJlbsyfl ypaBHeHne (5.22),
l i a K

k , :1 ,0521(1 ,46  -  1 ,05 )  : 2 ,69 .

B cnorc oqepeAb BeporrHocrb Bcrperllrb cKBa>KLIHy Ha HeKoropoM
yqacrKe paBHa



P ( l ) :

qucno orxpbrrHn
Ha yqacToK (r)

Bepoa luocr t  ro ro ,
qTo yqacToK co.nep

xrr r orrpslrufi

0 ,4124
0 , 3 1 1 2
0 ,  t 6 l  I
0 ,0706
0 ,0281
0 ,01 06
0 ,0038

0
I
2
a
n

5
D

Hcno.ursyx npu6trnxeHHbre ypaBHeHHs, loryrraeM BepoflTgocrb
TOIO, lrTO AaHHbrti yqacToK He 6yAeT coAepx(aTb cKBalKrcH:

P (0) :  :0 ,4124.'  ( l  + 0,390)2."Y
Bepomuocrb roro, qro Hexoropbrrl yqacroK 6yAer coAepxarb B
TOqHoCTH OAHy cr{BaxflHy, ecTb

BepoarHocrn roro, qro yqacrox 6yAer coAeplKarb B roqHocrn ABerTpH nnz 60,nrue cKBax(rrH, uoryi 6urr BhrqrrcJleHbl aHatofHqHo.
TorAa oxrzaaeMoe q'Cd'ro yuacrNon, coAep)Kaur'X ," cKBaxr{H, MO-
xer 6urr onpeAeJreHo rrpocro yMHOX{eHHeM 3rr.rx nepoaruocrerl ualou -  oouee qucro yqacrKoB. B ra6,r .  b .3 npeacraBJreHbr Beporr-
Hocrll ' . .cooTBercrByloxrHe qI'IcJIaM cKBa>KHH BrrJrorb Ao I[€crH or"xptrrti i  Ha yqacroK.

9uc.na yqacrKoB, coAeplKau{HX B TorrHocrt / '  .KBa)KEH, BbMi'e.
JreHHhIe c rroMorr(bro orpr4rrarer'Ir,uoro 6nsonuaJrbHofo 3aKoHa pac-
[peAeJIeHI]s' cpaBHHBa]oTcfl c coorBercrByroqr.rMlr Ha6,rlogeuurtnfi.tqrrcJraMrj yqacrKoB, rrpr.rBeAeHnbrMr.r ua pnc. b. 13. Coorsercrsue
orpHr{areJrbHoro ouHouHaJrbHofo pacnpeAed'reHHfl MO)Ker 6arrr npo-
BCPCHO C TIOMOII IbIO KPHTCPI] '  12 A TOUHOCTH AHAJIOIIqHO TOMY, KAKrlpoBepqrocb coorBercrBr.re nyaccoHoecKori MOAeJrri. Ecnlr neo6xo_
Arrua roM6r4ld.a\Hfl or(oHrrareJlbHbrx rpex xareropuft, --noryuuar""
r lqr r ,  qacror .  l lpooepreMar crarucrara . . "o 1 i : r i ,d , i .  d  z  

" r "_rleHflMri cso60rrt. 3ro rteHlure, seM ripr.irrlqecKoe sHaqeHfie x2 An'a:0,05 H v:3, [o3ToMy Mbr He uoNielr orK,,roHrrrb rnfiore3y o6orpllrlareJrbsona 6zuorr,trra,'rbFroNr pacrpeAe,TeHrrrr KaK MoleJrr.r rrDo_

oxu4aeuoe r*rcro yqacrKoB, coAepxaqr4x r or*pbrruo, , uo.lol,i"; ii.,,ru 
t

nepMcKoro dacceilna, llpe4no,naraercq orpnqareJrbnoe
or.rHoMlta,l!,Hoe pacnpeAeJreHLre

(2,69 + 1 -  1) (0,390/t ,3e0)
0 ,4124 : 0,3 I 12.

tJacro yuacrxoa

0 1 2 3 4 5
r ' l  t 1  c r o  c K B a ) i { H H

Puc. 5.13. fucrorpaurvru, noKa3brBarcrqHe na6,lroAaeuste qucla pa3-BeAoqHblx
cKBaxilH Ha yqacroK na oAsofi  ns n,rouaAeii  nepMcKoro 6accei ina_.(a) H ox(l{ '

AaeMl,le qucra B orpullaTerbHofi 6unouua,ruHoii ruoaenn (6)

cTpaHCTBeHHOIIO paC|IpeAeJIeHI] f l  CI{Ba}KIIU B BOCTOtlHol l  qacTI{

nepmcNoro 6acceiua. 
-Heo6xoAutro 

irMerb B BgAy, uro no,ryueHHstit

BbtBoA He 3l(Bl lBa! ' IeHTeH AoKa3aTeJIbcTBy Tofo, qTo cKBalI(IrHbI noA-
rlrHgrorcg orpI4IIaTeJIbsOfi 6usol,t l ta,nluofi  L(oAeJIl l .  Blo.nne Bo3-

r,ro)KHo, qro Hel(oropble Apyrf le M0AeJIH fpyrl l ] f ipoBaHllf l  Mofyr Aa-
larl  6O,ree TOqHyIO a[[pOI{CLIMa4IIIO. OAriaxO OTpll l laTe.nbsoe 6rt-

; ioMrraJrbHoe pac I IpeAeJIeHI {e  feHepHpyer  He l io ropoe i lpocrpa l l c r -

BeHHOe pacnpeAeJIeHIte, KoTopoe craTIlcTfir{ecKII He oT,' IHrl l '1MO OT

u a6.npAessof o p acnpeAefl eHI' Iq.

cyue*nye, .*"T;": ffi ;ffi:""',:l rr oAM rroxecrB, H a
i 'oropuc pas6Hra HeKoropaf i  o6, lacr l  -  x{ero! ,  6nt t :xa i iurero cocc-

.qa. AHanusr.rpyeMbre AaHHbIe B sToM cJlyqae npeAcraB,{grcr co6oit
IIe MHOIKecTBO TOr{eK, paCno,'IO)KeHHbIX BHyTpll HeKOTOpOI'{ 3aAaH-
trOli O6,raCrr{, a paCCToflHIrfl MexAy uaH6Olee 6J-lH3l{IIN4H 11apaMII
ToqeK. Tax xat< He o6qsare. l tuo nu6Hpar l  pa3NlepbI  xBaApara '
rtpOqeAypbr loqgKa 6,rnXaliurux COceAeti HgK.rlrcqal.OT BO3N{O}KHOCTb
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(5.24)

rre A - nr'rou{aAb KapTbI; n - iruc,To roqeK. HanolrHul,r, oro 4n
ecrb nJrorHocrb ror{eK 1". Bu60pouHar Ar.rc[epcut Be,'rl lqHHrt 6 sa-
Aaercfl no Sopruyle

nofiyrreHnrr cxeMbr, KoTopaq sBr'rrercrr c.nyuafiHofi B oAHoM Mac[rra_
6e u ue rB,'rflercs c.tyuafiHori B ApyfoM. llocxo.ntxy o6uquo lrue-
eTcr HaMHoro 6o,rrure nap 6.tuxariruux coce4er?, ueu xBaAparorj,
oror aHaJrHs 6onee qyBcrBrzreJreH. Xoponee BBeAeHr.re B MeroAbr
6.ruxafi-uero coceAa 4arcr .[,xeruc n Eyrc [29]; punnaft [65J, araKlKe K.nu46 

" 
Opa I l5l  npuno4nr o6sop reopuu c npr4MeneHr.r-

sMr.r B pasHbrx o6nacrgx.
Mero4 6nirxafiurero coceAa ocHoBaH Ha cpaBneHzr.r Ha6,rrcrae.

I \rofo MHOIKeCTBa paccroqHVri  Me)KAy napanal l  6nu>xai.rwux ToqeK
c xapaKTepr.icr[KaMri, r{oropbre o}KHAaJrr.rcb 6st e ror\,I c,]ryqae, ecJrH
6u roqxu 6tr.rrt' cnyuaftuo pacflpeAeJreHu. Xapaxrepncrura reope-
ruqecxor? c,ryuafirrorl cxeMbr MoN(Ho Bbrqr.rcJr[rb H3 rryaccoHoBcKofo
pacnpeAeJreulis. Ecnll Mbr r.rfHopupyeu a$$er<r Npaen Hanrefi xap-
TbI, To o>KHAaeMoe paccroqHrre MexAy 1nu>xafr,utuxru coceAfiMr{
ecTb

npocTpaHeHbl  HeorpaHl lqeHHo BO BCeX HanpaBJleHusx '  ecdr lH d-  u d

o6ocHOeaHHo cpaBHuBarcrcg.  Tar  KaK Kapra He paci lpocrpaHserc l

HeorpaHLrtIeHHO, TO 1nuxafi:Jdue oKpecrHocrn roqe( B6rn3u KpaeB

Ao,'rxHbI JIe)Karb BHyrpI4 noJls Kaprbl H noroMy d cueuleso B Ha-

rpaBJreHlrlr 6Onoruux sHaqeHHfi. I4iueerCs HecKoJIbKO 1tonpaBOK B

p'eureHuu 3rofi 3aAaqU, ECnu AaHHbIe 3a [peAeJlalun ucc.ueayevoii-n,rouaAn 
AocrynHbl, ro Kapry MolKHo oKpyxl'Irb oxpanuoii o6"ra-

crlro. Tor4a paccroaHaq, BbIqLIcJIeHHbIe 11o MeroAy 6,laxatiruero

coceA,a r{ex{Ay roqKaMil BHyTpIl KapTbI H TOqKal\{[ r oxpauHoii

o6,tracril, NrolKrro BKJrroqurb B BbIqIIcr'IeHue d. trpyroti cnoco6 co-

crorrT B rONI, qro MbI MOXeM CqIITarb Ha[Iy KapTy BblrlepqeHuoii He

Ha nrocKocrz, a Ha rope. 3ro 3HaqI{T, t lro npaBblfi xpafi Kaprbl

cquraercg cK,IIeeHHbIM C JIeBbIM KpaeM' a uuxttnft Kpafl - cK".reeH-
HbnI c BepxHlIM. TorAa 6lu>xahlorag' coceAHsfl roqKa K ToqKe, ,1e-

;,riau{efi y npaBoro Kpat, Mo}Ker 6urr pacrlo!'Io}Kena B6IH3H re-

Boro Kpag (raroe IlcrIOJIb3OBaHHe TOTIeK XOpOIIIO I43BeCTHO BCfli iO-
ll)/, KTo r4MeJI AeJio c nocrpoeHlieM LI3oJII'IHuil n;rorHocreii rlo cre-
peocerau). Eure oAI'IH crloco6 nocrpoenllf l noflpaBoK cocrorr B

rioCTpOeHuII nOerOpeunft BO BCeX HanpaBJIeHI.If lx, IIOAO6HO MO3rlrl-
lue. A,rs ,rro6ori TotIKI,t, npuMblKaloqeii x xparc Kaprbl, HMeerctl
torlKa, KOTOpyIO MOxHO c 66nnruult oCHOBaHIIeM CqHTaTb 6.ntt>Xaft-
i iruM coce.u,oM, qeM 6.tuxariuylo rorlKy BHyrpi{ saAaHuoit Kaprbl. -

TperHir  cnoco6 nocrpoeHzrr  nonpaBoK cocTorrT s r rgN4eHer iHrr  6
rar{, qro6bl rpauuutlltt i  eQQexr 6lt.tt sxrloqeH B oxllAaeMoe 3l{a-
r reHl , te .  I4cno.r i layr  qncJleHHoe MoAeJILIpoBaHI ' le , , [ ,onne, l .nu l24J
HarIeJI STII aJIbTepHaTIlBHbIe BbIpalKeHHfl AJIfl TeopeTl', lqecKoro 3Ha-
qeHr'rn cpeAHIrx paccroaHufi no MeroAy 6,laxafiruero coceAa II ero
nu6opouaoro cpeAHefo:

s:+{++ (o,sr+1 #)+ (b2e)

s!=o,o7o$ f o,o35p J# , (5.30)

B eroii annpoKCI.IMaI\rIv p ecrb IIepIIMerp npflMoyro,rluoii Kaprbl.
3anternu, qro ecJIIt Kapra He lrMeer KpaeB, KaK 3To HMeJIo Mecro
Ha rope, ro p paBHo HyJIIO, H 3rH ypaBHeHI'If l TOlKAeCrBeHHbl ypaB-
HeHHnM \5.24)  u (5.26)

Ox<rzAaeuue H ua6.noAeHHble cpeAHHe 3HaqeHlls paccroqHul'I rto
N{eroAy 6.rzxafiruero coceAa Mofyr- 6ltrl ucnonb3oBanbl A!' ir r lo-
crpoeHan HHAeKca npocrpaHcrseHHoii cxeMbl. Orsoruesue

R:a7o (5.31)

ecrb crarucruKa 6luxafturero coceAa v Il3MentlercR or 0,0 AJIfl
pac[peAeJreHr.rg, B KOTOpOM BCe roI{KH coBnaAalor n pa3AeJIeHbI

s:+ v+

. oi : (4 - 
") Al(4rn2).

i lpoeelx rlciicrnuR c Kor{craHTaMH, noJrvqr.rM

oo1 : 0,06831 41 n2 .

Crau4aprHoe orr{JroHeHr.re cpeAHero paccrosHr.rrr
I IJHMIT coceInMII ecTb KBaAparuni l  Kopegb r{3 o-02:

s, :0,26136/L'Tlnz. (5.27)

Pacnpe4e.tesne 6 HopManbno npfi ycJroBurr, rrro rz, 6o.ulrue 6,
raK qro Mbr Mox{eM r.rcrroJrb3oBars npocrori z-Npwrepuft npr{BeAeH-
HHrl s rJr. 2, Arq [poBepKH rranoresbl o ToM, 

-,{ro' 
Ha6r'to4ennoe

cpeAHee paccrorrHr{e..MexAy 6nnxai inruur CoceArrMH d- panuo sna-qeHlrro 6 Arq c,ryvariuor? cxeMbr rorreK roii xe rtnotnoitrz. 3saqe-
HAe r{prrTepHq ecTb

z:@ - $)/r". (s.28)

(5.25)

(5.26)

Me)KAy 6nuNait-

3ro -  o6ulenpl iHqrHr l  euA Kpurep[q 6. luxaf i ruero coceAa,  oAHa-
Ko, K co)Kar'IeHrIIo, oH i{Meer 3HaqarertbHsii i Ae0exr n 6ortuuHcrse

NPAKTH!iCCKHX C.N) 'qACB. TIPU I IOCTPOCHHH O}KHAACMOf O 3HAqCHI, I f
6 npe4nonafaercfl, qro KpaeBofi e$Sexr rroJiHocrbro orcyrcrByer,
a 9TO O3Haqaer, qro na6,rrc4euHbre cxeMbr roqeK Moryr 6url pac-

30
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Pac. 5.14. 3naqennq crarr.rcrr.tK MeroAa 6usxafiurero cocena R AJt, pagJruqHbrxcxeM pacronolKeHflq ro.reK Ha Kaprax 1no e. n-._til.a,.idli, ,
a - ro:.tKr4 cfpyrn,p/)8.,n.:1..:__l_oro rpynn, R:0,8i";:; l ; i l_re; c,ryuairHo,6:u'vri 8-rorrrirr o"';H'i''"i,?;,;-'"'J;t;";iXii"g' n:{iif'ffX?'no.,o ,o-

paCCTofHf iqMl i ,  paBHLIMU HyJTIO, AO 3HarIeHHq 1,0 A, , Iq  C, tyUaf iUOrOpacnpeAe, ' ieHLrf l  Toqer( ,  r .  e .  ao MaKcr. rMaJrbHoro sHaqeHus 2, is .l IocJIenHee 3I lar IeHIre xapaKTepH3yer pac. 'peAeJreHne,  B 
-KoropoM

cpeAHee paccrof l  r rHe' ro 6, rux i f i  ruLf i  oxpecrHocrr . r  Mar{c 'Mrz3rrpoBa-
l,?;, 

o"' 
|u:f ;i:fi 

' 
X ffi. :'y:a -q ;tnni ;i.i{1q",oo ,u ecrav,orrb non .xe-

:'.; H;';;i:? il S1;;ffii# "#;J*iffff ;;,"':.fi gi,fm:
3HaqeHIIgMH crarxcTlrXi r  6, rnx<ar i ruero aoa"ar ,  npr lqeN[ BCe aMenroAHy H Ty )Ke ToqeqHyro nJrorHocrb.

l lpor'rJrJrIOcrDI{DVeM ripIzIueHeHiIe }teroAa 6nuN<ar?uero coceA,a,I lc l ronb3ys uxabrvr i . , r r ror iprr*"n" ; ;  ; ;  pac.  5.15.  Ora <<xapra>> e/leilcreure"[rHoil i i ,p*4cranrler co6ofi
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PHc. 5.1 5.  Cxert . ratnqecxoe npeAcraB,reHI4e noJI l rpoBaHnof i  n,nuru aHopro3lrTa,  Ha
xoropofr  noxa3aHo pacnoJloxeHi{e xpncrarJ loB MarHerura

Hocrb r . iaMenuoi i  o6"ruuoBxrc r laca4a 3AaHuf 6auxa B yHHBepcu-
rerctior,r fopoArie rr cJI)/x{nr I lHrepecHbIM IlpliMepoM rIerpoJIorIIqe'
crroro rr3yqeHlfl rr3Beplr{eHHbrx rtopoA. 3ro qepsui:r aHoprosltr, xo-
lopufi coAepxvlr Mer'I l. i IIe pacceflHHbIe Iipltcrar'rJIbI MarHerLITa.
fi penogaeareJrn HepeAKo IrctroJ'Ibs]'IoT sTII rL'II{TbI riar{ HafdTtAHoe
noco6rie Ad'rfl pa3JIIrqsori tenrarll l i t ' t , BtiJIIoqafl Ir ltpInMeHeHIle Ma-
' r 'e \ i l r i rqecKnx MeroAoB B [erpofparpul r .  l lpn sroN{ o6HqHo nocr}r -
,rurplercr, rrro rroJroxeHrre irJl.rrbr coBlaAaeT c ee nprrpo4uori oplr-
u l raquei i . ' Iarcr t r r  o6pason paccMarpnBaercf l  Beprr l r ia , , rbHaf l  no-
Rep-\Hocrb, Hux<neri qacru tioropofi coorBercrBver nuxrsgfi o6pe:
i r .qurb l .  Tax HasorsaeMaf l  <<I(apra)> xapaKTepr l3yer  no, ' Io)KeHIIe BCex
Ha6.rrcAaeubrx Ha eror i  nosepxHocrr . i  3epeH MarHerrr ra.  B ra6.n.5.4
|IDr.lBeAel]br 3HaqeHllf l Koop!,r1Har 3TIrx ToqeK B caHTrrMeTpax, or-
cLrltrblBaeMbtx or v'reBofo Hr.tiKHefo ytJIa n,Turbi. B Aaggor,t cr'Iyqae
; iaIaqa 3aK"r loqaeTcrr  B no, ' iyqeHrrr l  OTBera Ha Bonpoc:  paBHoMepHo
,UII paCIIpele.rleHbl 3epHa Ha noBepXHOCTI'I nJII; lTbI H!'II{ }Ke OHlit
()6JaAaror reH.{,cHu,ueii K rpylnripoexe? I(porae roro, ecJrrr pac[pe-
. r .3JeHrre 3epeH HepaBI io l repHo,  cDpauuBacTCt,  NIo) l iHo r r i l I  cqI ITaTb

l"
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,II a It H bt.li, rr c llo.ri b3yq p it 3.IIr rJ H ble MeTO,tbI.

PAC nPitAEJr EH Id E n Ptnlbtx

I - ler ioropnc ecrecrBeHHo Bcrpeqaroui l iecf l  B nprrpore cxeMbr coc-TaB'reHbr rts "tr 'rullf i , Tarit i.x, Kar( JItHca\{eHTbr, Brilr iNIrie co cir},THIi_r ioB'  c . te 'qbr  rpeiq i lH Ha Bi , rBcrpeuuof i  noeepxHocrrr  rpaHrroB,  ' . r rHNrrripocl\orrqecrirre crpyKr)'pbr, uzrg,' iro;aelrr, lg n 'r.ri lcf ax AeQop-MHpoBaHHOfi  nopo4tr .  Tar  Ne,  xaK N{HOXscrBo TOqeK Moir icT O6pa-3.BbrBa'rb c.xeM-v, Koropafl lr3Metrrercti or paBHOMepHoii tro r.:,rracre-pr i30B, i i ro i i  c  npouurrMu cBf3f lMH, Tar{  r {  \ ,1HO}KecrBo i rpf iN, Ibrx r ,10_)rier 06.rraAa'b pas,rrrrqHbrr{i l cBoricrBarrrri. Koneunol.-rl l l i l l ,  oo.r."
o1l

T a 6 ; r r r u a  5 . . 1
a i iop 'TGSHTOBOFt  cJ tOe

cr,tolr iFlbI,  qeN{ TOr{Kll ,  TaK Kali  ogu o6,raAarcr Anttgofi '  opl leHTaUHeiI

t r  yecronO71o) l ieH l tex , l .  COOrserC lseHHO IJX aHa.11H3 6O,nee TpyAeH'

i l  CTaTIICTHI{eCIi l ie N{eTOAbl, npIIf  OAHbIe A"If  H3yqeH14f t t{HO}KeCTB

;rrrHtt i i ,  MeHee pa3Bi,tTbI, qeM MeToAbI, I IpeAHa3HaqeHHbIe A, ' I f l  r1ccJle-

j loBilHlt i  cxeNl roqeri.  tr4:yverirrro pacDpeAer'IeHllE A"rus ,tuHnft no'

a*nu , *uo  ua .no  pa6or .  Hc i<" roqenr ie  cocTaBJ larc r  pa6oru  no  . r lo lHo-

Hop\ ta r - rbHoM-V pacupeAer ' ieHuro  [21 .  OueHn He6OJIbuOe t l t i c , - Io  yqe-

rrr, ix nccurerloBa,'rH pacnpeAeJleHlte npOCTpaHCTBa Me)K4y a'I l lHItr l tr lH

Fr 3I i ; IaHHOI? CXeMe, T. e. peua,rH 3aAaqv' aHa'/r lofuqHylo MeTOJ'.\ '

6., i rr ;r<ai iulero coceAa, B aHaJIII3e rorlequi,Ix pacnpeAe"IeHIri i  [59'

tgj .  gnuuurerbl lo i lod' iHee ocBerueH Boripoc o6 opueHralrnn 'nttstt i i '

KOrr,pbrr l  6yaer paccNlorpeH B CJIeAyIoUeM rlaparpaQe'

C.r l f 'qai i j ryrO CXeN{\. .r IHHII i i  Mox(Ho onpeAcJIHTb I(al{ ral(}to Cxe-

M) , ,  n '  i i o ropo i i  r ia i r ( Ioc  no i lo }KeHUe ,paBHoBepof l rso  
noxer  6 l t r l

nep.,eceueilO netioropOti , ' IUHlIei l  I j  I IO6afi  Opl ' IeHTaIIHf Cel{,VUIer' t  JII I-

Hti l r  rari lKe paBHOBepOfiTHa. TaKae CJIyqaIiHbIe c-xeMbI I \ ' lo) l iHO fe-

t . l r .p i lpoBaTb pa3. r I I i r IHb lMI l  cnoco6a l {u ;  oAHa I I3  ra l ( l l x  i lpoueA} 'p

,,oirour B Bbi6ope xByx i lap KoopArHar r43 ra6, 'prubr c" ' iyqatiHbix
{trrcc, 'r  rr nocJeA}'!oqe},{ npoBeAeHull  qepe3 cooTBercTBylou{ae roqti l l

np f l \ ro i i .  [pYro i i  cnoco6 co 'J ro l l r  B  BbI6ope npo l ' l3Bo, ' IbHo] 'o  y r ' r la

l la  i l , l ocKocT l i ,  IpoBeAeI I r l i l  npo l l3BoJ lb i lo ro  paAI Iyca  BHyTpI I  sTo lo

\ ' i ,q i ] '  i lDoBeIeHI ] I I  Ha npoI , I3Bo, {bHoM pacc ]c ' IHTI I {  oT  BepuI . { I Ib I  y | .1a

np: r r ro r i ,  i l ep t leH,4 l l l i ) ' , rnpHoi r  I t  Bb I6paHl lo \ l y  paAl lyc \ ' .  l l oorop ln

i ?

:5
t 2
40
28
6 1
70
0

l 5
i5
3S
t'3
27

I

4

t' \ '  npoue.q)rp) '  AocraroqHoe ql lcJIO pa3, no"l) 'qaeM B pe3v.r lbraTe
r , :  r / f / v 4 L A J  t , J  + " " '  r r . v ! . v  r . . " 1

(' xe I,i y cr a r IIcrllqecKIl IIep a 3 J'I uqli l't bl x .rl II Hl I i{.

l"lu tnto;rielt ofi pcr.c,{l't'b il,rcpr'r 'r6111oat"

l) :rHte oI1Def.e.r lettHoli  TorleltHofi  f l ,TorHocrl l :
, ' I I I  HI l t ' t .  a l l  :1.10f  I l t tH] ' ro

1":2tlA. (5.32)

Be.rr iquua I /  -  o6u1ar A.[ i ]Ha JIr lHui l  Ha Kapre, I lMeul lei i  r , ro-
ura.1b A; 7, -  nzrpauerp, r{oropbl i r  onpe4e.r i rer OopN{y n} 'accoHoBC-
r '.ofo pacnpe.l.e.leil i l t; ; i iK I ' l  Cr'IeAOBa'1O OX(tlAaTb, nyaccoHoBcKafl
\ !o . le , rb oI I r icbrBler  pacf lpeAeJIeHIIe M] lor l lx  i laDaMeTpoB cxeMbI,  o6 '

1) a 3 o B a H }{oii c,r y'.{ a il H I'I lvl ll JI ?I flll fi xI u.
Prrrpe4e,reHlre paccrottHll i i  MelKAy napaMlr ntrst' lr1 Moxitlo IIC'

c,rre:oBaTb c noMoir{t,rc i l ,{ero.4a 6nttxtaituero cocella. cHauana npo-
lr:rBo.rJbHo nr,r6epeu no oAgofi ToLIKe Ha r'II lHIlffx l i lpru. 14: I iall{,1oli
1Orlt.. i l  EO rIepnCilAUI(ydItlpy X 5,rnX<atiUeft 

"l l lHHU 
Bblrl i lC,'If leTCf

l l i lccrosHr ie Ao r iec.  cper l l ree 3TI lx  paccrossni i  Lo 6, ' I i lx {a i iu I I ix  co '
r:e:eri d ecrb cperHec aTlix lr3l{epeHHit. 3ra npoueAfpa llpoll"rru'l locr-
p u p o B a H a  u a  p r t c .  5 . 1 6 .

Aacu [19]  onpeae, ' ru. : r  cpeAHee paccroeuHe 6 no MeroAv 6JI I I '
xaiiurero coceAa A,'rq cxeMbI c,,t5rttnrinot" ,ruugti c.rle4yrculunr o6pa'
1o11. '

t

(5.3;r)

35
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Prc.  5.16.  Bsrqtc lenne paccronnui i
MexAy JTHHHSMH rlo MeroAy 6.ltxafi_

uero coceAa.
Touxa ,  p  eu r6p r t l a  c . r l . ua i iHo  r r a  . n t_
HII I |  A.  I  lJ  Hrrr  i l |Hsre . t r r i l lJ t  a,  h n C _
3TO IIepaeHAHKy,rlrpbr, IIpoBe,(eHHbre ]13
roqr[ p x 6.nuxafiuurr ",ruuulv. I(par-, ta i tuas n3 Htrx c -  paccrorHf ie :o 6rr-
>xauurero coceAa ,quHurr X. flpouecc no-
BTOpreTcf  c ue, ' rbto HaxoxaeHLts pac_
crogHuii no ]rero,[y 6atxairruero cbce_

,Ia A,'rr scex ,rrrHuir

a Tar(r(e x,Ircllepcrrlo 3TO|O cpeAHefo:

o3:0,  l013Z1xz

^  t / '  2 , -
r e :  y  o ; l  n .

,.-_T:n::-ry: 
.ty Arrcnepcrrrc rr quc.ro .nrrsuri B cxeMe, Mo)r{HoHaurn craHlaprxoe orxr,roHeHue saueii ou,eHKH cpe.qHefo paccrofl_Hut ro MeroAy 6luxafi i lero coceAa. Craugsplgse orK,rroHeHr.{e on_

Pe.4€,reuo (iop uy.noli

Tep|IpeTHpyeTcg COBepl I IeHHO aHar i loruqHO I lHAeKCy A' : I t  Tor{eqHbIX

C X E M .
3ror xpttrepHft npuro4eH A"Ifl MHox{ecrB Kal( npffN{blx' raK II

Itcl ipuBIeHHbIX ,'TLIHLIIi 11p11 yc,'IoBIrII, qTo STLI JILIHIIU He qacTO MeHfl'

tt 'nUnpu"JreHtie. 3Uaulir, JrltHItIt AOJIiKHbI 6Urr, no KpaflHeli LIepe

B froJITOpa pa3a A!'IHHHee, qeM cpeAHee paccroflHue MeXAy HI',IMII'

Ec.tlr .{rtclrO JTLIHI4\I Ha OAHOti KapTe Ma,lO, TO OqeHeHHy}O IIJIorHOcrb

1)erioMeHAverca cua64urb MHox{I' lreJIeM Qt-|)ln, tre n - r{f lcd'Io

]'runufi e cxeN{e. OuesNa n!' lorHocrl 'Lruulti i  [o3ToMy raKoBa:

1: ( , - - t - l )  t (5.37)

f loocroi.r MeroA Hcc, ' leAoBaHI4fl  MHo)KecrBa d'I I ' IHIr i i  Ha Kapre co'

cro,rr B npeo6pa3OBaHHI', l  lByltepHofi cxeMbI B oAHoMepHylro t loc're-

noBareJlbHocrr. Mut MolKeM cAeJIarb 3To, [poBeAtl c"[yqalIHo ! ' I I l -

Hlr lo Ha KapTe I. I  oTMeIIag TOI{KLI, B KOTOpbIX 3Ta dtl lHntl  nepeceliaeT

.r1rrHrrrr 3aAaHHOro MHO)KeCTBa. Pacnpe4er' leHUe I lHTepBa'1OB Me)KAy

roqr{aMlr nepeceqeulln BAoJIb npoBeAenuofi '  nurtuu Aaer i lHdlopMa-

rlpK) O npOCTpaHcTBeHHOfI CxeMe. Mu raoxel l  [pl lMeHI'ITb K I{cCdIIe-

. lOBaHLrrO 3TOri OAHOMepHOft I IOCJIeAOBaTeTTIbHOCTLI \ ' IeTO,Ibl,  l I3! ' IO-

ir icHHble e r. [ .  4. Ec"ru oAsa ceKyxlaf He Aacr AocTaTOr{HofO KO-

.;rrrqecTBa nepeCeqeHLIfr Lns TorO, qTO6bI MoIKHO 6u.nO npi i l leHIITb

otrHoMepHble KplireplzH, ro Mox(Ho npoBecrl l  HeKoro_pyq_Apyfylo

c.r l ,rraI 'rHo opneHrupoBaHHyIo , ' t l IHI.{p H r. A. (p rc. 5.17). tr ' lsettnltc-

rbir i  nyrb c-er<yuefi  i luHurr HarloMfiHaer c, ' IyqafiHoe 6rvxAaH[e, u

nocJreAoBaTeJIbHocTb nepeceqeHHii uoNer paccMaTpI. iBaTbcfl  KaK

n ocr'teAoB aTer'rbl{ocTb, p acIIoJlo)KeHH afl B,ll o!'l b g1itofi IIp fl Mo ii .rII{HI'II{.

Sror u Apyrse MeroAbI I4ccJIeAoBaHl{q [J-IorHocrI ' I  cxeMbl .r l l lul l f t

paccMorpeHbl  B  pa6ore  [29 ] .

AHAJI  I , I3  HANPABJI  EHHbIX NAHHbIX

Hanpan, reHHbre  AaHHbIe-BaxHaf l  Kareropn l  reo , lo laqecKof i

lrntpopnta4urr. Bce o6'L'eKTbl, Tal i l le, l iat i  n,r locKocrl ' I  HaIIJIacroBa-
r i l r r i ,  cx , ra4qarb le  noBepxHocrn  l I  TpeuuHbI ,  xapaKrep l t3y lo rc f l  3a-
JefaHHeM, Bbrpa)KeHHbll l  i lpocTrlpaHI' le),, I  n, ' lacroB I1 I IX HaliJloHoM.
.i leluuriorue rpeuruHbI, NIapKilpyloul le roptI30HTbt, I IcKoIIaeMble

l l i i i ioBr. iHbr l l  oruluQoBaHHas Bo]1orl raJIbKa i lMelOT npeO6na4aro-
l l l r re  Har rpaBJreHHf  op I leHTauu i l .  <DororpaQI I I I ,  I lo f l yqeHHble  c  BO3-

AYXa I i  C IyTHHKOB,  Tax i r<e  rOI {a3b lBa lOT Ha, ' I I {qUe OpHeHTHpoBaHHblX
.niruefrHorx cxeM. Vr<asaHHbre o6'berirr ' I  Mof) 'T 6brrb Itccr ' IeAoBaHbI
i io . rnqecrBeHHbrMr4 x , re roAaMrr ,  HanoAo6r {e  u :uepenuf t  Jpy f t l x  reo-
, : ro ruqec l iux  cBor ic rB ,  o t rHaKo Heo6xoAl . rMo I ICro , ' tb3oBarb  c t re I lH '
a . r rbHbre  CTaTHCrur i i l ,  oTpa lKarou l t re  q i l t i .q i lqecKyIO (u"u l r  cQep l tuec-
KYlo)  npupor . .v  HanpaBreHHblx  AaHHbIX.

Vqr t rHeaf l  npar { rx r iy  reorpa( roe ,  u r , I  Ao ! ' rN{HLr  pa3J ' I t tqarb  Ha-
npaBJreHHbIe u opi lettrHpoBaHHbte o6rexru. l lpe4no,' tcNIzl. t ,  t{ l 'o

Prc. _5.17. ClyvafiHoe pacnoJror(eHre
,nuxnfi  onpo6oBaHnff (nyHxrup), cexy-qrlx cxeMy ,llyHtfi na xapre. Ilepeceue_
HHs nocreAHul rn , rnHHf i  onpo6onaHur
o6pasyror, nocJteAoBare,rbHocrb r{HTep_
BaroB, AJrq Koropbrx MoxHo nponepnir

ruflore3y o c,tyuafi nocrn

(5 3+)

(5 35)
OHa no3Bo,rtrrer HaM-Bblq'cJIIrrL npocr'Io Z_crarltctutiy I,,rf l npo_Bepxu 3lraqtrMocTrr pa3locTr.r Mex{Iy o}KHAaeMbrM n Ha"6,rrc4*nn,,rna
cpeAHIrr{ paccrosHHex,r, Bbtrrrrcr,reHHbllr rro MeroAy 6nli;xafiruerococerf a:

l l.7
L : -

ss (5 .36)

Kpureprlr? sBrflergi ; lBycropoHHrn{. Ec,rrrt BeJr]rqrrHa Z ne zua,nt_r'14' To Moxiuo 3a^,'trcqrlTb, qro Ha6,rrcAeHHaq cxeMa JllrHilr ' i  He or-'Trr rqr ' rMa or  cxeMLr,  nopox. leuuofr  c , lyual iuul r  (nyaccouoncxulr )
pacnpeAelrreuuenr. l ln MoxieM raK}Ke eeecru r.rHAeKC 6,qu;xariri lerococeAa, lr icsruqultri ToMy, Koropuli ncnc.,i l ,3oBa"rc, rJfl ToqeqHbrxcxeM, B3f lB or l lo tueHl le Ha6,r toAeuuoro
p a ccroa uafi no MeroAy 6,rrrx afi ruer" .".:;;'THi 

tl)H", 

";::X";::36
o /

,r1
jl.



ABTO]IO6IT' ' Ib ABII I {CTCq HA CCBCP BAO": Ib I I IOCCC; ABII)KEHI{E ABTOI{O.
6u,rs l tveer  HanpaB, ' IeHre,  B To BpeMf l  i (aK uocce caMo I . rMeer
To.rrbrio opfieHraqrrlo ceBep - rcr. f lpocrupaHrrfl c! 'roeB nopoA rr
rpoc. ' ie i l {HBaHIIe cK' raAol{ -  npI IMepbI  opHeHTIJpoBaHHbtx feorrof t r -
qecli l l-\ Ha6,'tto4eHufi, n to BpcMfl KaK Apyt'{irrrHbI H HeKoTopbre r.rc-
Koil3elIhIe, TaliHe' I(ali cl l.r lbHo cI{pyrleHHble facrpolloA[,I, i t],,Ietor
f lp t ' :o  BbIpa>KeHHbIe HanpaBd' teHrrbte xapaKTeprrcTi lKJ. I .

r\ isr ruoxeru raKxie Brrr-le,' i lr 'rb sr6,rio:cirrrrr, Koropbre ).Ao6Ho
uso6pax<arb rorrriaMr.r Ha oxpy)r(Hocrr.r, IIrtrr Ha6,rrn,{eurif l, ecrecl -
tseHHo npeAcraB, ' reHHbre Ha c$epe,  Hanpr. t \ rep,  uerauop$uqccr(re
crp\'r irypbr. l lepalre r13 ynox,rsHyrbrx AarrHL.rx \.!06Ho uso'6paxaru
rr t  l r r i t fp i r t r \4e,  HMenulef i  Sopnrv qnK, l r rqecKof i  rucrorparr , t iu to l ,  uro-
I)br€ - rrso6paxarcTcrr ror{rraMrr B npoeKrlr.rH Ha no,rycrlepy. Xors
Ieo,r ior l l  MHofne roAbl  npeAcraBJI f l Ior  HarrpaBr ' reHHbte AaHHbIe B Ta-
r ioM BrrAe,  oHrr  He paspa60ra,ru $opuannHbrx crarHcTr. rqecKux npo-
ue-l) 'p I,1fl npoBepl{n IICTIlHHocrll 3ar(JttoueHnti, I ioTopble ltse.tleria-
JIIIcL' I i3 3TL{X Auafpar,lt '1. Taxoe [o,'ro]KeH[te Aocrofrso cox(a,rcHrrfl
HC ToiIbl(o fioroM\', t lro 3TI4 KpIITeprlrr no,'Ie3Hbr crar{H fro ce6e, uo
I I  I IOTOi4Y, LITO PiI:JB]dTI,IE T,IHCITIX II3 3TIIX MCTO.IOB 6OINO rrgCNIiI I I .
potsaHo nepBoHarl; l , l l r io rrpo6"leN{f l  Mrr I l i . ,r , ;K o 3elr.r ie.

Ha p l rc . .  5 .  l8  l rpe : rc ras ;ena r iapra  ipau, . , ruor r rocr r r  . re fHr r r ioB,
Har'repeuHoli  rra i \r [r . [oir EJrox{a;i i l  e Io;xHoii  orrnnssxuu (ra6.r.
5 .5  )  .  HanpaB. r reHr r f l ,  v l {a3aFrHbre  ' ' ' r l ) r i xaMrr ,  Mo}KI {o  u :o6Da:uro
erHI l l lqHbIMu BeKTopa) ' t I l  IL ' ] i r  ) r {e  Ha oKp\ ' ;KHccrL I  eAnHHr{Horo  pa-
nr r ' ca  (pnc .  5 .19 ,  a )  .  Ec , rH o i ip1 . ) r (Hocrb  pa :6nr l  Ha cerMeHrbr  r {
I IO-lt- 'LII IT2Tb ql iC.IIO BetiTopOE B I iAiI( l{O}.{ Cefl , teHTe, TO De3\:"rrbTa.f

I

l , rox{Ho npeAcraBrrrb B BirAe po3br r j ,rpi ulKJrHqeci iof i  r trctorparausl
(cv .  puc .  5 .19 ,6) .  OAuaxo J , ' r f l  ro fo ,  q ro6u Bbrq f lc ! ' r r4 rb  c rar r rc r r r -
i i l r ,  r {oTopbre  Ia roT xapar \Tepr rcTr iKn BCefo  I , IHo l . t {ecTBa BeKTopoB,
i lrbi Aor' t) i iHbI pa6orart HeitocpeACTBeHlro c caMtrMIi I I3MepeHufI l Ia,
(Fieo6xo:1uno orMernrb r{To c,teA}' f i  corr 'ranegflrc Meir(Ay feo.[ofa-
NlII ,  \1bt ] t3Mepflet\ I  \r t ,rbI r! l )oruB .taccgr, i f i  crpeJi i{u or t loJIo}KltreJIb-
u o r o  H a n p a B r T e H t r f i  o c r r  i ' ,  r .  e .  o r  r r i l L i J l i r B . t c H r r f l  i J a  c e B c p ) .  B  6 o , - i u -
lu l tHcrBe pa6cr  no  c rar i l c ru t ie  H: t i t l l aB, , lC i lHbrX raHHbrx  y r ! ' IL , I  r i3 t ie -
pq lo rc f l  npor r iB  . Iacoeo i i  c r i le . ' t l . r r  0T  I lo ! ' rc ] .Kr r re , {bHoro  HanpeB, te -
HIIt i  octz X, t .  e. HalpaB.r]eHrrst Ha Eocror(.

f , t i t sHoe Ha lpas ieu ' rC B H€r io ropo l t  Mt ro)KecrBe Ber iToDoB i ! {ox i -
l t r  ua f i rH ,  Bb l ' . I r rcd- l f l f f  i )e3 \ . . - rb r r rp ) . Iour t l l i  Ber ( rop  -  pe iy .n l r rHr .
I-]1'cr l  X n Y - KooprtrrHarbr r ioHr{a errrrursHoro Ber(Topa, HanpaB-
. : ,€ i { f ie  KOTOpOTO 3aAaeTCg VrnOl l  0 :

X; :  cos  0 ; ,
Y i :s in  0 ; .

Tlrcre rilrr B€ri{Topa ilpeACraB.'tenbr Ha
p c3 yr'Ibril pylolqlri Be KTop, r i o,rr 1'ueuHu ii
I iOCx HyCOB XHAIlBlrAya,lbHi)I. \  BetiTOpOB :

lt

v f , l
' \  r : :  ,  COS U ; ,

/*-l

( ; .3e)

T a 5 . ' i r r u a  5 . 5
Berrop lranpaurreunfi lrrrprrxosKH

JrsAnr.l(a, llsrrepelHurii Ha n,rouraAr,r
l  lOxsoi i  4ki: , ' raxluit  (eriave;tra 4anul

B rpil:(ycax, oic'. ier Bed:Icq flporfiB
qaccrc r i  c rpe . r . , { ,  Ha. i l r } ra f l  c  caBepa)

23
27
i3
58
64
83
85
88
93
99

100
105
l l 3
1 i 3
1 t 4
l 7
121

1,23
12i:t
1 2 6
i 2fi
1 2 6
i 2 7
1.27
128
128
129
t32
132
i 3 2
1 3 4
13 l r
\ 3 7
1,44

1 1 5
1 l - -

l . i 6
1 a J

i5 ; r
155
155
t c l

1 6 3
1 6 5
t7 l
172
t79
l B l
l E 6
1 9 0
2 1 2

(5 .38)

plrc .  5.20.  Taxx<e ror(a3i lH
Cylv lMIIpOBaHl le\ t  CtTHyCOB r. I

JI
I
I

Pr ic 5,18. Kr' .pra, npeAcraBnffrcqac
,racrlr OsHrsHauu (51

HanpaBJreHfis turpltxoBKIt JteAH!{r{a e rcxHofi
H3MepeHue) Ha uroulaAn BF xi , r2

n
r

I  - 138

s,._

Y - s in  0 r .
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\4s pesyJrbrripyrcxtero BeKTopa tt'toxHo no,'tyqurb cpeAuee
HanpaB,'reHrre 0, xoropoe fB,Ilf ieTCfl yt, ' IoBblN,l cpeAHIlM Bcex BeliTo-
pon ar t6opxl l .  Ouo coBepuel iHo .aHartof l lqHo cpeAHeMy 3HaqeHl l lo
\ rHO)r{ecrBa cKa,r f l  pHblx u3MepeHl l l l :

6 -  1n1- r  (Y  , lX , ) :  tan- t  ( cos o,  ) .  ( ; .40)

Oueerr;uo, BerIIqrrHa IiJIU A,'tuHa pe3):, ' Ibrupyrcx{efo BeKTopa

i laBHClrT OTqacTu oT Bl( r ' I&. (3 Al lcnepcl l l l  nu6opl i l t  BeKTOpOB' HO

lali iKe l l oT tlt lC.IIa BeKTopoB. A,' ls CpaBHeHtlfl pe3yJIbTIIp\'rcUIuX

BCi i ropoB nu6opox pa3.r I t iqHoro o6leua HX r leo6xoAr lMo np1IBeCTI ' I
r{ craHIaprHoMy BlrAy n.vreM Ae,leHufl I ioopArHar pe3yJIbrI 'IpyFO-
1IICfO Bel{TODa Ha qlJC' IO HaO! ' I IOAeHII I { :

e.--x,1n-

S -, v,1n-.

( 5 . 4 1 )

3alrerr r l r ,  qro 3Trt  t ioopJ. l rHarbt  rar i ) t ie  o i lpe le"r l f l lor  ueHTpoHA Ko-
HEI- IHbIX TOqCI(  3AIAHHbIX CAi lHHqHb]X BCKTOPOB.

Pesynmupvtoulur i  BeKrop Aaer t tuQpuaut t to He rod ' tbxo o cpeA-
ne\{  HanpaB,rreHrur  HeKoTOpOTO \{HONieCTBa BeI iTOpOB, HO I I  O paC-
ronoxeHurr  Ber i ropoB orHocr i reJbHo cpeAHefo.  Ha puc.  5.21 ,  a
npe/qcraBJIeHbr rpri Beriropa, I ioropble ro"rlbl{o i ieMHOfo OTIiiIoHq-
Iorcfl or cpeAHero HanpaB,leHua. Pe:1',rlrupytou{nf.r Berirop i lo A,'IH-
He r roqrr r  paBeH cvMl, re r . " rnrH rpcx 3rr rx  Ber{ropoe.  Hao6opor,  TpLI
Ber i ropa,  npeACTaBreHHbre i ra p l rc .  5.21,  6,  cr r . ' i rHo pa:6pocaHu;
I rx  pc3\ ' , rbrr rpyrcul rn i  Ber i rop or leHb xopornrr i r .  A l r iHa pe3yJlbrupy-
]ouiefo Bei( ropa,  o6osHaqaelran R,  onpere, ' reHa f lo  reopeMe f luSa-
f o p  a :

R-- l  } : sin o,) '  .  $.42)

A.r t I lHy pe: i \ : " : rb ' i ' l t l )J ' ro lucf  o Ber i ropa Moi l i l lo  craHir ,apr l l3 l lpoBarb
JC,leHfie\{ rra qncr'ro Ha6"rrcAeHuii. Cran4aprusoeaHHLtfi pe3yJIbrtI-
pytoulnri Bel{Top rro AJrr.rHe paBeH TaK)Ke KBaAparnoMy r(opHro l l3
c.\ 'MI!1br KBaAparoB cTaHAapTIl3OBaHHbrx rioopArrHaT r(oHU.eBblx 1O-
I I C K :

R:R ln :V  C ,  r  52 (5.43)

Be.[l.*rua -R sa:ugaercs cpeAHefi !,rttuoir pe3yJlbrupyrcurero BeK-
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Ptc. 5.19. Hanpan,leunn urpHXoBKn ne.rtHxxa, Hso6paxreuuure na pr.rc. b. lg;
o -  HaI lpaB, lcH l t t ,  I Ipe lcT i r i j , r c i lHUe I ia t . ^  eA l . i l t r rqHb le  tse ] . iTopb l ;  6  _  t ra l lp l ru , , IeHuf l ,I i1 )e ICIABi IeHHLIe  i ia l (  i . )OJa. lxaap i tu \ { i l ,  F rx  i iOTDpOf i  \ r l ; i r3aHbt  r { f iC . l i l  ] IC I iTOpOB BI I I ,T_p r r  no( : , te loBaTe. , lbHb lx  I  0_ ipa ; l . , . c l l , r  x  r r  Hre l )B  a . t  oB
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Pxc. 5.20. Onpe,r le, leuue cpe.4Hero HanpaBJ:eHrs rrrno)KecrBa eAHHftqHbrx BexropoB:a- rpv Ber(ropa, B3flrbre 
l^1.1.^^lJ8;g_- 

Ber(rop R, no.,r).resHuii  rov6uHHpoRaHrr-e\{ Tpc\ eAUHrrqHhrx BeliropoB. flopa.lori r<or,6riuupo,eai;;;;;;i;rq;;;;""
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pilc. 5.22 rrpeACTaB"'teHbr MHO)r{ecrBa Ber{TopoB, rr\ Ie}Oil l IrX pasJlr{-

H l , re  :gaqesr4 f ,  R .  Anq ro ro ,  r l ro6b l  I IMerb  [ {ep) r  ;x l l c ] lepc I I I I '  l i oTo-

pef i  ) 'BC. r l r i r r r iB lCTCt  C yBe, r l lqeHl lex ' , l  paccef lHuf l ,  R  l lHofAa 3a \ leHf l -

I O T  H J  e l ' o  f o n o . l i l c H I I e ,  H a r b l B e e M o c  u l l K ! ' I l l q c c K o f i  l l t c n c p c l t t i i  :

so2 : l _R :@__R l l n . (5.44),

, \ , tO; . r i t tO Bt t r t t tC. I l  I tTb l I  i ipyr f i  e HSIIp 3Ba' l€HHble CTaTIICTIIKI I ,  BI \ " l lO-

"1a f l  u i l r i . l uqcL ' l i l l e  aHa , r ] o f l l  cTaH IapTHOlO  OT I i " r lOHeHUt l ,  MOAb I '  \ I e -

, t t i : i r 1 r .  l l r  onpe ,qc reH l l t l  np l lBeAc 'HL I  B  \ 106Ho l i  Ta6 , r f i 14e  f e f i " r ou

i ,  f : spr  , r \ t  [28 ]  .
Opr renraqr t r  naHI Ib tx  Mo) l (e r  6u t r t  r t : l teHeHa J ,o  Bb lq I IC" leHt l f l

c i ! cAHrrx  I {anpaB.qeHl l l i  HJ I r I  N tCp paccef lH l l f l .  TaK l ie i i  op . i ' l eHTauuf i

l lOi l ieT l l l ie ' l  b O.l l IO l '13 ABi"X npOl I IBOIiOJ'IO>KHi, lX .31{aqeHl' l l l '  TO BO

rr . ]6c) r i i lHr rc  oml l6oK B onpeJ,e . tcHI i l l  i l l j c i lepc l lH  Heo6xoJ I lMo r lp { -

i lL i . rb  r ie r {o ropb ie  cOf r ' lameHl la .  I ' l a  np l rvepe op l leHra l l l l r I  peqHol?

i  a " l r r i i i r  i (panrSe i iu  [47 ]  npe, f ; ia faer  HoBoe peuc i { i le  3 ro l i  3aAaq i l .

E,c,r iu ece u3\rc'peHHbrc vrJIbI \ I , lBott ' Ib, 6yAer 3alt l tcat{ Tor x{e \-fo, ' l ,
' r c  i . iB r ic r r r ro  o r  1o fo ,  l { i l i a f  op l leHTau l l f l  6u lna  I Ic l lo r lb3oBaHa.

i l  ;<aqecrBe i lp r rNIepa ! ) : i r t cMoTp i lx ' l  uapHr lp  c l { ' raA l t l l ,  r ioTopaf l  r lpo-
r ' r r { i rae fc f l  c  ccBepo-Bocro i ta  Ha lo f  o -3a I Ia j l .  Ero  opuenraq l l s  6 \ ' IeT
( ) . i l rHar ioBo i r  He3aBl rc r r \ ro  o r  Toro ,  3a , l r .a rb  J l i l  ] ' fo " r  paBHbIM 45o l t " r tu
225o. Ec,rn ) ' ,rBorrrr,  )rr ' IbI,  MbI no, ' tyql l \{  45' X2:90' u 225"X2:
: -150' ,  qro cocraBrqer 450"-360':90' .
, Cpe.r,uee HairpaB.:rleHue, la'rllH? cpelHero pe3vnbrr.rpyrcilrero BeK-
TOpa i l  uu:i , turrecl iaf l  Altcrrepcufl  \ tofyr 6r,rrt  gai i , l .eHIt ()6brrrHblM

0l;1;a:;ov [oc/ 're rofo, r iax opueHTirIoBaHr]brc ).r! ' tbt 6brJlu ] ' - lBoeHbI.
, f ," ' r tr  uaxoxAeHrrf l  rrcrrrHHoii  cpeAHeii  opleHTaI{arr pa3AertI i \{  BbI-
u l t n  r r o r t u r - r r i  \ ' r n  t r  ^ nI  c f  i lc io  l ra i lpaB. ' tc i l r r f l  HLr  - IBJ.  3ro npol t . rntocr-
p u p o B a H o  H a  p r r c .  5 . 2 3 .

l lpooepre rH[ore3 o rIHKilr4qecKu pacflpeAefleHHbrx AaHHbrx

! , . rn npceep i i r r  craT' r icr r rqccKlr . \  r r r r ro ' re3 o r luKr ' rnqecKlr  p acnpe-
J,eJeHl ib lX Jal IHblX I l lJ  ;1Or ' I ) I \ t {b l  I INleTb HeKOTOp} ' rc BepOflTHOCTHyIO
\IO{€Jb,  cOOTBeTCTBItOUl l r16 r i3) 'qaeMC\{y napaMeTpv. cy l I ] .ecrn_vror
t l l l l i J ' l l l qec t i l lC  a l l a r , ' I o r l i  O r i . l iO . v teDHb lX  paC I I f e l e , I l eH l l i l ,  XOTOpb le  Mb I
t 6 r ' \ ' - - t l l . l l l  B  l J l .  2 .  o - r . H i r r o  H t : i r i o , t t C  I l ( , . 1 C ' { H o  u 3  H i l \  p i t t  i : p g . - , g ; 1 g -
HIre 4)oH l lngeca.  3ro - -  unK, ' iuqect i r r i r  sr iBaBa. teHT Hopr{a. !bHofo
pacnpeAe" leHI ]s ,  rar i ] ' r \e  o6,r ja . {arcur i i i  ABVMs t rapaMeTpaMrr :  cpea-
HIrM I IanptBJreHue\r  0 r r  r iapauerpot \ , r  Kour{eHrparIHr. i  rc .  Pacl rpe. te-
JIeHirc rpon l l t t :eca yHr l r {o.1,a. rbHo I r  cr r } r } ieTpHrrHo orHocrrTe,r tb l ro
cpeAHero  Ha IpaBreHI ] f f .  no  Mepe  vBe , r r f i qeHr r f  napaMeTpa  r i oH l l eH t -
l laq l { I r  BepogTHocTb no.r1\ :qcHrr , {  Hai lpaB,r ieHHofo l t3MepeHlrq,  oqet{b
6Jusxoro K cpeAHe\r \ :  HanpaB,tet r t r lo ,  vBC); ' rHqnBacrcf l .  Ec" : t r t  H i r i i t -
HO HyJrrO, BCe HaUpaB/'reHr1fl paBHoBeilorrTHbl 1r pacnpeAe.rell i le cTi.l-
r roBrrTcf  t { r r r i r ' r i lv€cKrrNr paBHOMepHbrM. Ha pr . rc .  5.24,  a I lpcJ{ , r3B;1€-
Ha oopMa pacnpeleJ leHrr f l  q loH Mrr :cca I , ' r f l  HeKoropbix 3r iaqeHnrt

[ )nc .5 .21 .  t l cno , r rgoear r r {e  AJ l r rHbr  nc t : ropa R n , t rporo na 6rpr .A;;;,r;#';:*"rtPo*tn"o Aucnepc liT HeKoro-

l;l;"o';;;;1i;"i,1'"i,"'ll,,Ti;:;i: ,:',i;.,,T,Io;'^"d;i: Bo,ipyl. o6qero HanpaB,,reril,n;
Hbrx Bel(ropi ;,e r*reer,, r,,,,... .,u-JJ*?;,:;;{ j i" l"r; irorrj passgxn.

6

---.--/

I
I

Fur.  5.22.  , t lnc l ie crea t(;iicrloa npri pa3,iIIrrtrioM 
IALHI'l' i i{b!x Bol{TopoB, rJ,xiltotrp!rpy;it{rre 3HaqeMi{j, nc.ry-pacir ' ;ox€r i ' '  BeKropoB, eo ncex- np""Lpu* l  . "paanaa no_

n -R:o.sgz;  6-F:0,e0 
" i . : ;H' , -?:o,ur,  a_R:0,+o; e_G0,r0

r0pa u r. isMeHreTCrr or r i i ." l r l
j i l r ( ' i repc I ] r { ,  Ho B HCt ioTopo} r
u r r r c  3 H t r r e H l r f l  / l -  ) . i , i l 3 b t B : : o . i' r i  \O. - l ' 1TCq B )  3 t {Ot , t  n } .q t (C C(r. ' i l l : j l (ue I i  l i ) ,drtIo, yKa3btBaIOT

,1 .)

AO e- i I iL : i rUb l .  3 ra  Uepa aHa, rJOt r i r iHa
rt i \{Lj._"tc t .  l )c. i l iBOrio,, jcxisa ei i .  Eo,r l-

, : r : , " 1 , ? , ; i o _ t ; r 6 . i r o - l c r i i r b r e  B e K r o p b r
. \ r : r , l o n  . r i i c n g p c l i c t i .  1  3 H a q e H L t f l  . R ,I ra  6o , r i i ,uJOi i  pas6poc ner<ropoa.  Ha

h^

i/f )t',;!s' 
1
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Puc. 5.23. VAsoeHne yrna c qenbn Bbltll{cJleHils cpe.4Heft opueHraqfilt:

a -  opr{eHraurq I I3MepeHI. i i i ,  npeAcraBneHHb^Ix_^KaK BeKropHble HanpaB, ' IeHHq; pe-

3ynbTaHr (  cpe, lHero Haf lpaBreHf iq paBeH 285'  u 6f i r . r3oK K HyJreBOMy nO AJl [He
(R:O,Oa;;  6-  opueuraqlrq L l3Mepeuui i ,  npeAcraBl leHHblx KaK BeKropbl  HaIIpaB"le-

uuir nOcre yIBOeHutt yr,nOn. Pacnpene"leHue 6O,ree se .flB,lfleTCn 6t'tirtOAa,'rlgstrt;

Berirop R ofpaxaer flpaBH,'rbHbrii TpeHA yABoeHHbrx yr,rroB u 6,'ru3oK K eAI.tHIrqe ro

1"ruHe (cpe:nee HanpaB. let tue -  120' ;  R:0,97);  6 -  opueHraulr l ' l  BHoBb Haueceubl

r(aI i  ucxo. lHbre \ ' f . l r r r  u HCrr lHHOe HanpaB'reHHe BeKTopa R (81' )  HaxoJ, I l rcg Ae. le-
HI, leI ' I  rc)no,1a\ ' l  HanpaB"leHIJt  R n <6>

ri. 3To pacflpeAed'IeHHe l\{o}Ker 6rtrl raxxe [peAcraBdteHo B yc-
. ' r oBHor i  Qopve  (Puc .  5 .24 ,6 ) .

I lpnuoe onpeAe,'IeHlle nap al{erpa KoHqeHTpaIrlIIr 3arpyAHHTeJIb-
HO, HO ero MOXHO O(eHrrb rlepe3 rR, ec,'I l l  Aonycrl]Tb, qro AaHHbIe
rrB,'rf lIOTCff Bbl6Opl{oli H3 coBoKynHocrll, HMeou{eii pacIpeAe,'IeHIIe
t foH Mttseca.  B ra6n.  5.6 npuac, leHbl  o l {eHKI l  MaKcI iMaJlbuofo
rrpaBAOnOAO6ust I.ns napaMeTpa K, cooTBeTcrByloqile HeKoropoivly
sitqnc,rensoM)' n. B uexoropltx npllBoAuMbIX HHX{e crarl{cruqec-
ii lrx Kprrepuflx Mbr 6y.tent I{cIIo,' lb3oBarb 3TI{ oqeHKI'l napaMerpa
l i .

Kpurepufi  npoBepKII cf lyqai lHocrt ' t .  f lpocrefi Ixar r l{r lore3a, Ko-

TOpyrc MOX{HO IrpoBepllTb crarl lcTi lr{ecKuMll MeroAaMi'I ,  3To rr l l loTe-

3a o cd'ryt lar?nocru HanpaB,' IeHHbIX Ha6,' I IOAeHLii i .  3TO 3KBIlBa! ' ieHT-
HO yTBepIKA€HIIIO O TOM, qTO HeT npC;lnOrITrlTe! ' IbHtIX HaIIpaB,leHIl l" I

44

C,3o

Pnc. 5.24.  PacnpeAeueunn t fou MHseca, HMeIOI l l i le  pasr ' luqHHe napaMeripbl  xoHueHr-- 
pauus [33]:

npeAcraB.: leHIIoe B no;rapnou Qopue; 6-pacupe4e"le-uue. '
yanouune. l{ i rrepea,r I I3MepeHuq coorBcrcrByer no"' lHoH

oKpyx{HOCT}{

a 4 l

o -  pacnpej leJeHrle,
l rpctrcTaB,:reHItoe l ia l i
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Kp: lTnqr 'c l ioe 3! laqi ! l f ie  R- Xplrepl tn Pencn,

O  l lS . r l t i : . : ; i !  n : r { . 1nOr lT ! t r ' e J Ib } lO tO  TpeH Ia  lD l  I

, \ : i l o i i , - ' t t b  . t l a t , r l r l o t r l t  ( t ,  %

o . l

T a 6 , ' r u u a  5 . 6
Oilenxa Maxcl tMyMa npaBAonoAo6r js napaMerpa KoHt leurpauul l

{  Arq Br,r r rHCr ' reHHblx 3Haqer!uf i  1 l  f5,  331

Rt- i lR l . l lo l *
_ - - t

0 ,  00
0 , 0 1
0 , 0 2
0 ,03
0 ,04
0 ,O i r
0  , 06
0 , 0 7
0 , 0 8
0 ,09
0 , 1 0
0 , l 1
0 ,  r 2
0 , 1 3
0 , 1 4
0 ,  I 5
0 , l 6
o , 1 7
0 , l 3
0 ,  i 9
0,  20
0 , 2 1
0 ,22
0 ,  23
o , 2 4
0 ,  25
0 , 2 6
0 , 2 7
0 ,  28
0 ,29
0 ,30
0 , 3 1
0 ,32
0 ,33

0 ,00000
0,02000
0 ,04001
0,06003
0 ,08006
0 ,  i 0 0 1 3
0,12022
0 , l1ll3+
0 , 1 6 0 5 r
0 , 1 8 0 7 3
0 , 2 0 1 0 1
0,22t34
0 .24 t75
0,26223
o,28279
0 ,30314
0 , 3 2 4  i  9
0,31503
0 ,36599
0,38707
0 ,4u828
0, ,12092
0 , 4 5 1  I  0
0,47273
0 ,49453
0 , 5 1 6 4 9
0,53863
0,56097
0, 58350
0, 60625
0,62922
0,65242
0,67587
0,69958

0,3,1
0  ,35
0 , 3 6
0 ,  37
0 ,  38
0,  39
0  ,40
0 , 4  r
c , 4 2
0 ,  43
o , 4 4
0 , 4 5
0 , 4 6
0 , 4 7
0 , 4 8
0 , 4 9
0 , 5 0
0 ,  5 i
0 , 5 2
0 , 5 3
0, t;4
0 ,  55
0 ,  56
0 , 5 7
0 , 5 8
0,  59
0 , 6 0
0 , 6 1
0 ,  62
0,  63
0 ,64
0 , 6 5
0 ,  66
0  ,67

C,72 ; t16
0 ,74783
0 ,77241
0,79730
0 .82253
0 ,  8181  2
0 ,37408
0 , 900,13
i l ,02720
0 ,95440
0, 98207
1 , 0 i 0 2 2
l , 03889
I , (i6B 10
l  ,09788

0 , 6 a
0 ,69
0 , 7 0
0 , 7 t
0 .  ? 2
0 , i 3
( i , 7  t
0 , 7 i t
0 ,  7 0
0 , 7 7
0 ,  7 8
0 , 7 9
0 , 8 0
0 , B l
0 , 8 2
0 , 8 3
0 , 8 4
0,8 t r
0 , 8 6
0 , 8 7
0, ,38
0 , 8 9
c) ,90
0 , 9 1
0 ,  9 2
0 ,93
0  , 9 4
0 , 9 5
0 , 9 6
0 ,  9 7
0 , 9 8
0  , 9 9
I  , 0 0

r , 89{137
I ,9r3i;7
2 , 0 1 3 6 3
2 ,0766J
2 ,  i  1359
r )  c j l l O (

2 ,28930
2 ,36930
2. i ir190
2 ,  t  i e86
: . { r . 1 6 1 3
2. l : r3r2
12 r:'l l2!)
lJ ,  U002i . )
3 ,  i  1 2 C 2
3 . 3 0 1 l {
3 , 4; i i0 t
3. {r i i0+ I
3 . ! i i 0 7 2
+,  1  :703
1 . 4 8 i r 7 5
+ ,s587 r
r) . 3017
5 .8522
6,  1394
-  l . ) i - l

E . 6 1 0 . 1
1 0 . 2 7 i  6
i 2 , 7 5 6 1
r 6. !1266
9 - ,  . )  i q o

50 ,212  1

0 , 7 0 8
0 ,677
0 , 6 l B
? . 5 1 2
0 ,53 i r
0, r10.i
0  , 478
r \ .456
r i  ,  , ! ,1 /

C, ,12C
0 , 4 0 5
0 .391
0 ,379
0 ,3o7
(r , -357
0,3,13
0,33i1
0 , 3 3 1
0 ,323
0 , 3 1 6
0 ,309
0 ,303
c ,277
0,256
0 ,240
0,226
0 ,124

0 ,960
0 ,879
0 , 8 2 5
0 , 7 7 1
0 ,725
0 ,687
0 ,655
0,627
0,602
0 ,580
0 ,560
a,542
c ,525
0 , 5 1 0
0,  496
0 ,484
0 ,472
0 , 4 6 1
0 , 4 5 1
0  , 4 4 1
0 ,432
0 ,423
0 ,387
0 ,359
0 ,336
0 , 3 1 8
0 , 3 0 1

li
l1
I

1l

, r 2828
.159',i2

l , 1 9 1 0 5
,22350
,2;672
,29077
,32;:70
.36  r  56

I  ,398i2
r  ,43635
t  .47J43

i
l

I
1 0
l i
i 2
1 l i
i 4
I r-r
i 6
t 7
1 B
t 9
20
2 l
22
23
2+
25
30
35
40
45
50

llr ' lr4 )r(e qro BepoflTHocrb rlooofo HaIIpaB,'reHlrfl oArrHalicBi,r. Eclu
npeAnOJ'IO}KI,I ' Ib, qTO Ha6r'trOAeHIrfl rrpeIC,raBJrfl iOT Bbt6Opt{\. l j ' . .] C0_
BOXynHOCrtr  c  pacIpeICJeHr.re] r  ( ioH i \ , t r r :eca,  ro coorBer. ier  ;JuI i t f l
fHI IOTe3a 3KBl lBaJIeHTHa VTBep)r i .1eHnlo,  r rTo t rapaMeTp r ioHuL.HTpa-
uHII  t r  paBeH ly , ' t ro ,  Tat(  r iar i  nprr  K:0 pacnpc, i t - r ' r€Hrr€ ur l i i . i r i r recr i l l
PABHOMEPHO. t r ' IHI I ITU C, ' IOBAMTI,  I IYJICBAff  I i INOTC3A I i  ATbTEi)H3TI , IBA
raKoBbr:  l lo  :  A: :0,  Hr  :  r )0.

KprrrepHr i  r ipa l iHe npocr  r . r  rpe6ver , r r r r rub Bbrqncr . reHrrH rHaqe-
Hrr f l  R r ro QopMy, ' re (5.43) ._3areu 3ra crarr lcruKa cpaBi{ r iB. i€rcr
c  i { puTHqec r { i l j \ , t  3HarJeHI reM,R , { J l f l  3aAaHHOfo  v l )oBHf l  3HaqHNtocT} I .
Ecnz sa6.rro.u.eHr{fl H3BJreqeHbr rr3 II,uKJr14qecKoro paBHox{epHoro
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irS.cfiDeIer'I€l{Iifl, TU tr'loiiiilo o)li1'l;xarb' tITO R 6y'lcr l''[a'1o (ctut'

" , r ' : c . '5 .22 ,  
e )  .  O; l ia t i c  cc . l l l  E I , t r i l l cJ leH: . ia f i  c ra r i l c r l l l i a  l i l )eBbI r r raer

, . ,D I i , t t iqe . ioe  3 I l i tL ieHt ie ,  To : i , r ' j ]CBl f l  f l l i l cac : ia . [ .oJ r ] i iHa  6r l i l  o rx ' ro -

t rc l ia ,  l l1 , , r . ; i i i i o  npc . t , [0 " ' io r . . i l ' fb ,  q16 t l .?6 . ] lo l , c l l l l f  I lo . I ) ' r le ] lb l  i l 3  co-

l-, ' , \ ,r1i iocrr i .  LrNieloucl i  npc,(EorlTl lrei lbi i-vlo opuci lr i iqi i lo '  3ioi t iprt-
' i  ei , i ,n 6tt , ' i  no,ly 'r€l{ JlopAoN{ Pc"' teelr B t l3{2r ' ie crorreri i ' I ;  coBpe-

. , l r r r i rJe  I1 :1 . I IO]KCHr lc  ccoTEe ' :cTByIOi l I , r IX  Bc i iDocoB I ip I iHaA ' {e }Kf iT

,  i , , ; r io  [5 i  1 .  B  ra6 . r r .  5 .7  i t i i t r ;e -c ] ib t  l .L r i i i i I : ;e / - i i l {e  3H2qeHl '1 f l  1 l

: : . ; , ; ;  . r : r : ; ; l i l qF IL IX  O, .beNioB Bb l6oDI i i i  r l  yp t )BHei t ' r ; ia ' l I rMOCt I { '

i i i r lo , . , t tu r , t ,  qTo t i l l l l ' l ep l l i i  PeJ Ic f  oCl lOBaH r t l l  npeAnoJIOXieHI i l l '

r1 ;  ,  ,  i1,, [ ,1;9leII ; :ble Bcl iropLI r i3B.i jeqeHbI i ' I3 cc60K)ir iHocrl l  !  Pactl-

l l i r . \ i . l e i i i ren l  +oH iv ' tn :cca ,  T .  e .  coBo l {y r lHOCTb Be i i ropoB ' r l i i co  I iN le -

er  I ) : rB i lo l \ i cp l l cc  pac [pc . i le IcHt {e ,  ecJ l } I  K :0 ,  r ' l } ]6o  uMeeT eAuI ]CT-

BCHii)rto \ , lOAV i lJ- l i ]  npe4nourl ireJlbHOe Hal]paBJIerl t le '  Ec;t l t  r ie B

,Ac i i l :  t  r i ;  te . r lb i i { r f  T i l  nexrOpr i  I i3B" rcqe } lb I_  }13  6X lv lOAar ' IbHofo  pr ' l I ipe-
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f lponepHna, He r'rMeroT Jrr{ npeirnorrr'Te,rlbHofo HanpaBreHriq
txrpllxoBr{tr JrerH}rKa n lDHH.naH4an npu ypoBHe sHaqulaocrn Solo.Ta N xa x riMeercq b^0 ^qq6,rpae"u,?, ., o' i uth. i.i ;; ;;^ ft;rr.r qec r{oe3HalreH,e Rso;o,os:0,244. f lpoaepaeu afl crarlcrrrKa - irc, npocroHOPMA,III43OBAHHOC 3HAIICHI4C -R. CYTTAUA KOCUHYCOB BEKTOPOB PABHAXz:-25,2g3 H cyunaa cHHycoB paBHa vr:if,oiz. ini,"nu ..ro

R:1 , /@:40,g19.
tITo, Ae,'IeHHoe Ha o6teu ntr6opxlr, Aaer cpeAH}olo ,(!,ruHy

R:40,819/51:0,800.
Tax xax Bbrqrrc,rreHHoe 3HaqeHile .R suaqureJrbHo npeBbrlxaer Kpr'-
TlMecl(oe' To MbI orKJIoHteM Hyr'IeBylo rl 'rnore3y o ToM, qro rrapa-
MCTP KOHIICHTPAIi , , , ,  PABEH HYJT'O. I I ITPHXONXH AOJI)KHbI I IMETb
npeAloqrHre,tluufi rpeHA.

(pnrepufi npoBepKr,t cnequsuuecxoro rpeHAa. B HeKoroltbrx
cnyqaflx ML'r MO)KeM CTOJr_KHyrbcfl c neo6xoAHvrocrlro npoeepnro
f[nore3y o roM, .mo Ha6nnAeHHq rrMeroT Hexoropuri cn6qnQnqe_
cxuf i  rpeH4.  Hanpnuep, . . repprropr4x @zHnnu4Hn, iAe [poBo4[Jrucb
IIgMepeHi4q HanpaB,rr,eHI.Il i  urrprrxonKH JIeAH',KoB, pacroJIolKeHa BnpeAer'rax o6urupuor? ronorpaQuuecxofi 4enpecc',u,' sHrsuyrorl c
ceBepo-3alara Ha rcro-BocroK rrpuMepHo i ra-  105o.  Coena-qaer l r r r
cpeAHee HaIIpaBJIeHI.Ie ABIIXeHu fl Jrb!\a, IIoKa3brBaeMoe uTprrxoB_
Kofi, c oceBlIM HatrpaBrlreulrelt eroii 4enpeccuu?

ToqHaq npoBepKa f lnore3bl  o roM, uro nu6opKa BeKTopoe 6H_ra Iz3B,'IeqeHa H3 .coBoKynHocr', HMelouretl uexoropoe 3aAaHHoe
HalpaB"rreHi lc ,  rpe6yer Hclodrb3oBaul ln  o6urrpnrr"  r i6r 'u , !d, r f l  on_peAeJreHufl riprrrrrqecKr.rx sHa,rculri i . Eo,rrce npocrorl r{ero;1 cocror.rr
B OnpeIeJIeHI'IId AOBepHTe,'rbHofo y-f 'a Bor{p)rf cpelHero HalrpaBr,re_
Hua nu6oprt 14 B rrpoBeprie Tofo, AocraroqeH ,rrlr sroT yro,rl rro Be_
J] I IqI IHC AJI f l  TOrO, qrO6IT IANOTCTUqCCKOE CPCAHCE BOIi l ,TO B HCTO.
onpe4e"reur.{e 3Tofo vrJra ocHoBaHo Ha craHAaprHoM orri,rroHeHrrr.l
.II€HKII cpeAHelo H.anp-aBJeHHr 0, tt rroroMy A!'If ero Br,rqr{c,,reHIif l
r lcrroJlb3ylor no,rsufi o6renr nu6opr<u t,r ee Aacrrepctrrc.

flpex4e qeM Bbrq[c!'rnrr 4onepHre.uruilr i 1'.o'r, 
-nJureHlrM 

ripu-'epHi i  Penes Arq lorrBepx.qeHuq rofo,  qro crarr ]cr tqecr( r r  3HasH-
Y:"t- 

tp"tl 
"t-: -.:.::!-1u""ne 

cyqecrB)'er' 3 arem' ucro"i b3yq Aa HHbIeri.rur. o.o, Bbl' l t4clTr.tM cpeAHiorc ,(JHHV BeKTopa _R u oqeHlrNr rrapa-
Merp K.HIIeHrpauu' rc. rrpu6nuxeHrioe 3HarreHr.re crarr.faprrrofo

"t^+?]..1i11. 
c!_eaH-efo HarpaBrreHr{s B paAHaHax ecrb se :liltnan

raK r ia t (  3Ta Bed' IHqHHa aBJlgerca uepof i  or t r rAaeMofo c, rvqaf i_Horo orKvrroHeHr{fl oueHKH cpeAHero HarrpaB,rreHnr or est6opxri xnu6opNe, MbI Mo)KeT uclo,,rb3oBarb ee Ad,L onpeAe,,ieH'fl BepoflT_HocrHbIx npeAer'IoB noroxeHHq rIcrlzHHofo cperlHero Ha,,paB,rreHr.It
coBoKyrrHocrn. f lpe4noJrafafl, qro oruH6rur' orIeHoK 

-n6pnnrno"o

pacnpeAer'IeHbI, 3aKJIIo!raeM, qro 14HTepBaJI A * Zor, BKr,rIoqaer. B ce_
48

br lG""{"e cpeAHee H9np9",:ll1:^:.:uPnvn"ocrrr B aole c'ryuacn'

Halpuntep,  ccd ' lu  Mbl  co6pa, ' r l r  Hayraqy 100 ou6opox oAsoro o6le-

\r ,a rr3 COBOKyIHOCu nexiopoB r1 Bbrqi lcrHJrH cpeAHIIe HaIIpaB,' IeHxf
^it  

gsnk-Hr,re J,oBcpureJlbubte IIHrepBadIIbI BoKpyr Kaxi l loro n.:,  
": .1'

,r 'o MO)KHO O)KI1Aarb' qTO nOqTlI BCe I lHTepBaJIbI '  KpO-Me nRrl l '  6y-
\ ' i

!y"  aoaep)Karb r lcr l l l lHoe cpeAl lee HanpaBJIeHHe'  KoueqHo'  MbI

Mo)r(eM He 3I.larb, KaKue H3 ngru l lHTepBa.lloB He 6yAyr oxBarblBarb

. D e n H e e 3 H a q e H l l e ' H o M b I M o ) K e M A a T b B e p o f l T H o c T H y } o X a p a K T e p I l -
; ; ; ; t  eroro co6struf l  Arr  Kax{Aofo t ls  HI ix '  Ml t  uoxeu'  Hanpl ' l -

Mep, nor'rararb, qro IIHrepBa,r BoKpyr cpeAHero '"1it^:-T ert6opxn

qairuoro Br i la  CoAep)Kur t rcTi , rHHoe cpe4Hee HanlaB^r ' leH0ne.  Bepoa' r -

HOCTb no,r i .vq l l rb  npor l lBol lo . l lox{Hbl t l  pesy,r l rar  paBHa C%'

Msr y>lie npHlvreHrr,rrr{ xpurepufi Pe"req ,n .TKJIOHilJII{ rn'nOTe3V o

rou, uro He ilMeeTcf HfiKaKOfO TpeHAa e Ha6,'I loAeHllt lx ixTpHxOBKlI

, i rcAHrrKa.  f lp t t6, ruNeHHoe 3HaqeHHe craHAaprHofo . .orK"IoHCHl l r
cpeAHefo HarrpaBJIeHI.tf l B paAllaHax relepb MolKHo saiiu.r no r};op-

l '1y,rle

e - :  -+ - 0,0924 (rr.ru 3,14')oe  -  
' .  i  ' t l ,  ' u r l r " :Sz i : . r  l o ' 8 -o

I l oa rouy  Bepo r rHoc rb  ro ro ,  q ro  i lH repBan  729 ,2o*  1 ,96 ;3 ,14o  co -

. r .e i l ) r ( r . i r  cpeAHee HanpaBJIeHI{e coBoKynHocr l l ,  paBHa 95%. / {p1 'n l -

Mrr  c , ' roBaMtt ,  726,1 '<0<132,3o.  Tat< xax sror  uHrepBaJI  He BK.r l rc-
qaeT HanpaB, ' reHl Ie BbITfr I4BaHug B " l l lHI l IO rOI IOrpa$HUCCtiOr? Aelr -
peCCI I I I ,  x lb l  . I ,OJ IX(HbI  3aKI IOt l l lTb '  qTO OH He COBi la i faeT CO CI )eAHHM

H a rrp 3 Br€HIleNi ixTpI4XOBKLI.
Kpurepuf i  coorBercrB l ta .  f lpocraa  HenapaN{crp l lqecKan 2 ; ' Io rep-

Har r rBa r {  I {purepurc  Penef l  npoBepKI I  paBl lo l lep l tocr l l  cocrc l {T  B

noApa:rre,reHIuI eAIiHLIquori oxpyx<Hocru Ha r loj lxoAtluee t i l {c, ' lo

vt, ' toBbtx cefMeHTOB. Ec,ru aru cerN'leHTbI oAilHai{oBbl l lo pl l3r\{epy

ru ui i6",r ioleHHbie BeKTopbI paci lpeAer' teHbl c" ' Iyqal lHo, To c, ' I tJ,\ 'er

o / l i l l - la rb ,  qTO B Ka lK! ,OM CefMeHTe r IUC! ' IO Be l iTopOB r Ip l lMepHO OLU-
Ha rioBo. t{ lrc,t Io lei tcrsure, ' I lHo ga6,rroAeHHL'IX Bel\TopoB ci l  aBHIIBa-
erc f l  c  o )KrLaeMbrM c  noMourb lo  Kpr l rep t t t i  12 .  Oxt r laeMxt l  q : i c ro -

l i l  B  I iax {AoM cefMeHTe Aor ' rx {Ha 6 t t tb ,  ca l toe  \4eHbuIee,  p : le ' la  5 ,
I I  oHil  Ao.rr)KHbr 6urr pacnodllolr{eHbl Me)KJ,y nl15 u n/5 trer-. . , tcnra-
rttr .  I(prrrepuir y,2 Bbrrrnc, 'r f lercq o6ltqHstM o6pa:olt  c l toMourblo
v l raBHeHrr r r  (2 .45 \  r4  r . {Meer  rc - l  c reneHer i  ceo6oAbr ,  fAe  t r  -q i rc : -

" lo  ce f \ IeHToB.
Ta x<e i lpoIIerVpa Mox{er 6ltrr ucnor' Ib3oBaHa A"rtf l  npoBCpKu

coo ' fBerc rBr rq  ua6, r ro r leHHbIX BeKTopoB Apyr r rM Teoper l r r recr i r rN, r  \ , {o -
, ' ie, ' l t l l l ,  Tar{HM, t iar i  paci lpeAeJeHue $ou Milseca c 3aAaHHr,nr,r na-

l )a r re rpoM Kor r r r ,eHrpar luu  rc ,  66nu l ruM HyJr f f  u  3aAaHHbrM cpeJ , i l r . rM
tlaI ipaBr'reHIIeu 0. Bltqrrcr 'reHHe ox(uAaeMbIX r]acror oAHaKo t", to)Ker
o i ia3arbc f l  HerpocrbrM.  f lpuuept r  npuBoAf l rcs  n  pa6orax  [33 ]  14
l 5 l  .
4 _ _ i l 5 49



I lpoaepxa paBeHcrBa AByx Mnox{.ecrB HaIIpaBJIeHHbrx seKroiros.
! {u r - r rA l i  6b ieac l  ueo6xo4n l ' to  npoBe i r i l rb  f i r ro le3b l  06  : r ie i iearer i r -
HOat . ; .  AB. \ r '  eu6opox u , r r i  HaSopcn Ha i lpaB, ' leHHbIX I l3 i . iepeHi i . i .
f lpelronox<HN{, gro MbI HMeelvl na6opu IIai ipaB,' IeHI]brx ra, ' iaoti3r,.rc-
p e i i r ; ; i  B  i , B y x  c r p a r u r p a r f r i q e c l i f i x  e ; i u H u I I a x . 3 a A a q a  c o c r o u ' i  B
io^ r ,1 ,  u ' i c6b l  cpaBHLITb i . rx  cpeAHuc Ha l lpaBr te i { r r f l  A i ln  o i lpe ; icJer r , i ; {
' icf !-r,  Hc f lB. i i f l toTcfl  JII I  oHIr oj{ l iHatioBbt} l t I .  . [ 'Lt t  xorttrrr 3Ha'] 'b, HC
coBIr. i ; Iaiol d'nr opLreH'rt i i lurr ! ' r l iueaMen loB, u:c6p zi; t iett l r i i ,  Bu4urtt t ,r
CO Ci lyTHt l (OB,  C OpI IeHTaI I l i f lN t l l  c . i .1aAOi i ,  Cy i l {ecrBOBaHHe KOTO]) i , l , t
yc r r iF toBJIeHo f lo  QororpaQt tn l i  co{ , iBe ' i ' c ]B} i lo I I I l i x  IL lou I l iA t i i .
IJ i ieir io,, ir ,r io NteHbuer{ MacuiTa6e }rbl NIo)KeM cpaBHIiTb HelpaB.rie-
Hrre ), 'A, 'r [r ]eHHbrx 3epeH B 'roHrrux ceqeHr{f lx 4ryx o6pasl loB i(epHa
iiecl iaHur(a i ls HeQrnuoro MecTopolKAeHufl.

CoeraAeHue AByx cpeAHirx HatrpaB,'reurrfi rr,roxer 6nrr ycraHots-
.r IeHO C IIOMOIUbIO CpaBHerl i t f l  AB)/X BeliTOpOB, i IOJ' lyqeHHblx IIO ABi- i l l
rpvrl i raM, c BeKTop(;r, i ,  rro, lyqeHHbIM npu o6teArrgeui ' tLr AByx i l lHo-
j ' r iecrB rr:rrrepcuuri.  Ec.ru Aee nu6opri l .r  Aei icrBrrTerF,Ho r. i3BJrer{eHbI
rrs cAuoii  rr ioi i  )Ke coBoKvnHocrpl,  Ber{Top o6'beAHHeHHbIX Bbl6opoli

A . , - ,  - . - . , 4JO.liKeH OLITb npHO,'II i3HTeiIbHO paBI{bIl, ' I CyMMe AtsyX Bel(TOpOB.
Ec,rrr cpe,lurre HarrpaBJreHr.rfl AByx nlr6opoi< 3IIaqr{Mo pa3,'niqalorcrl,
lo o6reAnHeHHur? BeKrop 6yaer Kopoqe, qeM cyMMa.

Ec,ru ru - Herioropoe 6o,nruroe ( > 10) 3Haqenrie, MolKHo Bbr-
rl i i-r,t11rb 3H atrcHlte ̂ F-xDirrep ttg :

Er  L n - z -

(n -2)  (R,  *  R,  -  Rp)
/ l - R r - R ,

(5.45)

|Ae l, - o6qee KoJrriqecrBo Ha6,ro4euHfi; Rr u Rs - Beiiropbr i lo
.r,nyu ou6opr(aM; Rp - BeKrop o6beAnHeHHofi aor6opxu.

IZcnorrls.vR AaHHbre ra6.r. 5.6, N{br Mo}KeM olreHHrb 3HaqeHIie
r rrs fiu, pesynbrr.lpyrcxleio AJtlrHbr BeKropa 4nyx o6re4uHeHHbrx
r i , r6opol , .  Ec; t t r  rc  iucHb[re 10,  r io  6o,uru- lc  2,  ro 6o;ree roqrroe 3Ha-
, :  -  : ; i rc  F-r ;pHTeprrs Ha. \oAl l r  cJ ieAyloul r tNl  o6pa:ona:

| t  ,  \
t 1  -  |  |  . - t,  r , r - : - - \ .  i  r r ;  j

( n - 2 ) ( n , + R , - - R p )
/ 1  - R r - R z (5.4i3)

l :c.rrr r NicHbrue 2, ro rreo6xo.r1iiMbI crrequaJlbHble ra6r[IIbr, aHa,'Io-
i  ] r r rHbte rac, l i r i {a} , i ,  I ]pr lBo-1r I \ r r , rn Map4l la  [5]J .

^"r"Lo: i i i rc  rar i l r ie  npoBepi l rb paBel lcrBo I IapaMel l )oB r {oHI{eHTPu-
i lu i l  !Dyx iv i i lo i r iec lB Ber iTopoB, oAFia l io  Bblq l icreHl l t  AoBoJIbHo
r'.-joiKHirr. 3a Aer'a,rraltu orcbt"rlaeNI x [5] j, a raKXie r [56] tt

[ ;BJ,  r1e i lp i i i ]eAeH nprMep I I : ]  feo] lop( to"rofn i r .
CxnaAqalor i i  noRc,  Tor lof  paQrtqect t l l  BbtpaxieHIIbt i I  I (aK Hara

Xn,rnc Ir rrx orpoflr, 3aHllx,{aer npoMe}liyrotlHoe lo!'IoTKeHHe LIe}riAy
trlriAuiicxuu cy6KoHrHHeHroNI Ir 14uloruraiicxirt 'a ro,'ryoc'fpoBoM.
Ouenrtqtio, cBl3anHbrrl co c)KuMalou{nMu ABH}I(eHIrflMII, Koropble co3-
AarH f lrMaJrarr, cKr'raAqarblI? Iroflc BKrtloqaer pflA cy6rapa.r.ne,rr-
rJbrx aHTrrr(Jurna,reii BAoJrb gocroquoli fpaHuIIbr Baurna4eur. B sroM
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(JpneHraqHf l

B  Boc roqHom

1 0 3 , 5
tr].,t (

282,2
265,7
2i r6,8
2 i3  , 6
2 4 9 , 8
250,  0
1 0 7 , 9
t r lT  Q

29 t ,7
287 , l
283 ,5
3 0 1 , 0
281  ,3
9 q t  I

294,6
287,2
299,4
290, 9

T a 6 n r r u , a  5 . 8
oceBbrx n,rocxocreii aHTuK,'rHHareii lr JrugeaMeHTog JIaH.[cara
EaHrnageur (rnaueHnr AaHH B rpaAycax, orcqer BeJrcfl npornB

qacoeoii  crpefiKta, HaquHaf, c ceeepa)

t j n  q

283 ,8
t17  r l

258,7
2 7 5 , 6
233 .9
t . ) i  7

239 ,5
277  ,2
245,5
277 .9
236 ,3
235,5
233,7
2 9 3 . 8
2 1 U , 8
26ti, ri
279,4
257 ,4
206,  l

300,  I
273 ,4
291  ,4
2 9 1 , 6
1  1 3 , 8
290 ,9
290,  1
279,2
26ll ,6
2ro9,7
257 ,9
r 0 4 , 8

2 ; 6 , 4
232,0
2 7 5 , 8
2 1 1 , 8
95t L
230 ,5
2 5 2 , 0
247  ,7
255 ,3
235,4
2 8 t , 0
239,4
2 6 1 , 9
2 5 7  , r
1 0 0 , 8
247 ,O
I  r 0 , 2
r 0 9 , 0
251 ,4
230,9

xluga.nef i  l r  6o l r ,urnx mrpr{xoB,  3aMer leHnbrx co cnyrHaroe.  Opu-
crHTaqurr  3rr rx  AByx MHo)recrB nor ia3aHbr sa p l lc .  5 .26.  Tar  rar
3TH JrrlHuH He HarrpaBJlegHbre, ro rpaQnxn qBJtrrroTcrr 6alroAantgu-
MH, 11 /.trf l nor'r] 'qeHur npaBlrJrbHofo pacnpeAeile{vfl BeKTOpOB MbI
Ao,'r)KHbr yABorirb Ha6,rrc4euHble yrJlbr. B ra6,r. b.B npHeeAegu
opr{eHrarr[ri o6eux oceBbrx n,rocxocreii H .rrrHeaNreHron. Ouena4uo
i)a3rr.iqxe MelKAy sTlrMu AByMff MHO)KeCTBaMil, HO flBrrrercq JrH 3To
r)a3JI I Ique crar l rcr l rqecKlr  3Harr [MbrM ] r / r r  Bo3HHKaer ug-sa onr t6ox
onpo6onaurr l?

!,,ra nponepKn fl4nore3br o roM, rrro cpeAHfle HanpaBJIeHr4fl
oceii aguil<rrHHa[IH Ir II]TprrxoBKIr oAr{Har{oBbI, MbI Mox{eM cHaqaJIa
Irocrpourb BeKTopbr Ar'rf l Ka)KAori us 4nyx rpyrtrI u 3areM npeAcra-
BHrb pe3yJrbraHr r rx  o6lennHeHuq.  Tax,  AJrn J2 vABoeHHbrx
aartepeHufi oceBbrx l;rocxocreri Rr:32,09, a Lns 40 vaeoeHHHx
rtsuepeuuri , 'rrrHeaMeHros ,IIaHAcara Rz:27,81 . O6r,ear.*iqq o6e
lPYnnu B MHoxecrBo rr3 72 sa6nnleHuri, no,ryuaeu Rp:54,00.
Cpe4uee 3HaqeHre A, ' lq  o6beAuseHsof i  nor6opt  

" 'ecrs 
FoI54lT '2:

0,7, u c rroMoqbro ra6.n. 5.6 t{br Mo)KeM or{enurt eaxrop r{oHrleHr-
p auul r .

Tax xar ru 6o,tnurc 2 a nreHlue 10, ro rroAxoAqxlaq crarrc.raKa
.4aercr Qopnay.rofi (5.46). f lo4craenrx BbrqrJcJreHHbre 3HaqeHHrr.

" I Iuuca r re r r t l r  . i IaHg, -
C a l T a  n : 4 0

j - l r inear rc r r ru , '1ar t4 -
c a r a  n : 4 0



noryqrrM

t,  -  i  t  - ,  __-13 1Q2- 2) (32,0-q + 27 ,Bt - ;+,00)\
\ s (fimr) (--iZ-;Xll=ml ) =. 3e.5e.

JTOr Kpr i repai i  ur , reer  vr :1 u t 'z :72-2 cre 'esel : i  ceo604' .  vsra6t .  2 .1 4 (cu.  
_xu.  l )_MeroAo[ , r  unr"pnonoqir r i  Haxoi l i r r , r  r ipr i r r r r re_cKoe  3 i i aqeHue  .F  npn  

-b0 /s_ r roM J ,poBr re  3Haqr r \ roc ru  (a :0 ,05 i  ; ;  ;1  u  70  c re ' eHrM '  i eo6o l l r ;  s ro ' : , n rueHae  paauo  3 ,96 .  Ta r t  h .aKr lpoBepteMoe 3HaqeHue 3I IaqHTeJIbHo npeBbl lxaer  Kptr - r rqecr ioe,  N,rb lMOXeM JrBepeHHO 3aKJIlOqHTb, .Iro .nrrHea14anro, ,rl^unACaTa H OCLIcr{, 'IaroK HeJrb3fl cqHTarb r.r3Br€rr€HHblllru lr3 05rlleri coBor\}.lrHocrr{.Xorr  ' raHeaMeHTbL[ lu,1cara u 'or raat tor  rprr  reo,rof r r ]ecr iux r rc-c"r teAoBaHlr f lx ,  B 3rOr, r  pefnoHe oHir  He orpalKaror  rpeHAa crpyKTyp-Itbtx cKJIaAOK.

COEP HI{ECK' IE PACNPE&E"q EH I , I ,

crar i rcr tqecr i r re r ipr i repr ' r  . r , , r f i  r rpoBcpl i r r  f r r r roTC- l  c  Har i i raB-' r r eHHbrx  raHHbrx  B  rpex  r i x repeHHrx -5 r , r , r '  .O r^u "o r - "n , i i uo  u  no_c"rlenIIIIe f oAbr rlacTrrqHo 
^ 
noToMJ', rrl.o I, iaTe\,raTltqecrilre npo0.rcri lr,oTI{OCflIquecs r erori TeopHlr, o,reHb c.:ro}KFrbr. o;1rrai<o reoJofrrrje-cliue npo6'reMbI, corep)I{arqrre f 'nore3br o rpexN{eprrbrx Br.r{Toprr.\,f lB"rIJliorcfl o6unvu, rr Mbr rIe ),ri.xoHfleMCfi or rtcno.rtrsotsarJrif l r io,l_xorg'Ieli crarHCTHrrecxofi rexuuK' A,rfl lrx IrHTepnperarl,t i . Hexo-ropbre x3 sTtx MeroAoB rpe6l ' ror  [cr rovrrb3 'Baur ia 

^annapara 
Mar_puuuori a"rre6psr 4"rn Marpr.rq HeBbIcor(ofo rropfi i lr ia, a rari)i:e Ha_xolKAeHrzq coScreeHHurx eei<ropoe ,' co6crs.nuori rlrq"n,,ni. t-eo-t IeTpLrqecKzt f l  t rHTeptrperSqlrq co6creeHHl lx  Bet i rpoB,  raHHarr  B

K^j^^!-:y: :::, 
I ), rrr,reer 3recb HenocpercrBe HHoe npa.,rolKe Hr,Ie.Lool  Be' fcrB\- Ioul rc  , \ {are\ {ara i {ecr ' re r4ero]br  rec 'o cBq3t iHbr c  \ {Ho-ro i {epHbrMt i  rpoueAypaMrr ,  of i t rcaHHbrMir  B r . taBe 6.  3,qeco i , i r r i  r r r {e-eM re" jo c  rpeMf l  qr- l rsuuecxrrM' '  r r3MepeHlr f l \ r i r ;  ro3)Ke Mbr npr{Me-I ]J]M TE iKE O' 'CPAqT.TH TJIf l  AIIA.TIT:]A MHOIOMCPH'IX AAHHbIX, B I{O.TOpo'{ r ia)KAOe <<il3r{epeHte>> - 3TO Cavrocroere JibHa, feo,, i()r irqec_K A q  r e p e M e H H a f l .

n

"^ " l j l ] t y , "qbr  

rpexMepHbix  HanpaBr ' reHHbrx  i laHr rbrx  B  Ha l r r iax  oJe l '4 " r ,e :  I I3MepeHI I t  npoc ' f ipaHHtr  H r ]a reHr { f l  r r r rc rs ,  uc 'oJ ib3ye-r-{ i ' ] le 
" i ' r l f l  

crp}rr{TypHofo aHadtI 'r3a; BeKropHbre H3MepeHrrf l  reo},raf-HI ITHOfo  noJ i f l ;  HaI IpaBJIeHHaf l  npoHHI IaeMoCTb,  r . t3MepeHaq B npo_
9-1ll rytotx-rr3 rropoA ueQrrHux .n..ioporn4eHuii; HauepeHiifi opH-eHT a r{uu ocer? n rteTp ore r{ToH trr]ec r{trx ]lcc jre.loBa Hptrrx.

^aK I I  B l .B\ ' t reprro l r  cd lyqae,  BBeAeM cH: lqa, ta o6o: i i ; t , ieHLIs.A{u uorxera cquiaro rpexM-epHbrc Ha, 'paBJresssrc Ha6nroAei{ r i f l  Bex-ropaMH. 11ocxo"rr r<v- ,1,1g OVaV, unrdp. .oBarr ,  f raBHulr  o6pasouyr,l lbl MeIKJVHIIMII, ML,I ltO>KCM-r,pa,lnOrUaaTb, qTO OrnI r{MeH)T eIlI_HHrrHyro lIJrrrHV. Ec.ryu ece Hanpan"reuHbre rr3MepeH,,rr c Her:oropoii[ , ' IO'A,* I I  I IMCIOT O6rq' rc HCXOAHYIO TO'KY, TO KOHII ' I  COOTBETCTBY-
t r , a

, ; i t l i t . .  Be l i ropoB pacr { ) . r la fa roTc t l  ua  e lu i l i l u t to f i  cQepe;  o lcK; ' ' i a

i  r .  p \{ I  I  i  t  <c (tep : l ' lec t{oe i l . . ic l  I  i l  el 'e ' lel l  11e>>'-
'  

L ie i io : .Op l ie  Opaer i r i , l l o 'aHI lb te_  I t :O6pax leuun He, ' Ib3 t l  Tpa l ' i ' l o '

: ,uTb r (SL Ha11paBJIeHt i f f ,  t rx  y . r ,o6uee cquTaTI )  oc f lM l l .  B  i taqec ieL :

i D i i N i e p o B l l o ) i i H o ; i a 3 B i i T b , r I l l L l l I i ' i i j e p e C e q e H I ' l ' I M H o ) K e C T B i I . i l o C i i C -
. ; .ci i  r ' ; i , r 'euri f l  I IJIaCToB, oCiI BpaUj.ei i i i f l  l I  i lepI leHILIKyJIqpbl i ;  I IJ ' IoC-

, ,uar " * .  B  Lc6as , t IeHr le  K  3roMy.  l l i l o fLa  yao6uo I l rHOpi lpoBi t rb

:, i i l l l l i - ,B,r i0HiIf l  Bel(TOpOB, I lpCAIIOttTlITC'i lbI iee CqUTaTb UX OCflMH'

!, lR oi i l tcai l i l l  netircpa B TpexN'IepHoM IlpocrpaHcrBe IIpLIHJT-To

, , .n l , r i3oe : r r l  rpo f i r i y  Aer . ,ap loBbtx  l (oop i i r l i l a r  (puc .  5 '27 ,  a ) '  Ha-

j i l l :1B.1et{ i :e Bel iTopa oP xaparKrepri3yeTCfl i iocl lH}'car '" i14 yf"r ioB Mexi-

.  ' ! '  Btrr iTOiioir{ i1 i .  i : . : i i - l . '3i i  i r :^ r ioop,l l . t i l i : i ' runtx ocefi '  I(oopAI' l i i :1 rbI TOr{-

: . i i  P  t a B r i l i

X : c o S  o ,  Y : C o s  D ,  Z : c o s  C '

i  at i  j iaK pitccN.laT.pr.rBaeuuti i  BCiiTOp l i \{eeT eALII i i i t t l { \ ' rc n"r i lH}'  TO

X 2 + y 2 l 2 2 : 1 .

i l ino,r lsvg c$epuuecxue ) ' f j lbI '  MbI Mo}KeM onpeAe,' I I . ITb..HaIIpaB.

. " i i .  
"dnrop" 

bP Srro ' . '  { )  } i .^xAy octn X I I  f lpoel (u 'e i i  sa: ,at t -

:1oro BeKropa Ha tt,rbct,ocrr XY ,u Yjl lu 0 naex4y AaHHbIM BeKro-

por ' r  I i  oro*  Z (cu.  p l rc .  5.27,  6) .  Aei lcrnure! ' lbno '  0 onpe;e ' l re l

trl ipory Beiiropa, u 'b 
"ptt"r 

i iai; t i l  olipeAerqer ero Aod'lfor)" Co-

{.,.fHOrI]eHile Me}Ki{y 3ri lN,\rr C$epiiuecxti\, l l l  I jo, 'If lpHbIM}i KOOpLlIHaTa-

\ i l l  r i  Aei ia.pTotsbi t l l l {  KOOi lAi i l iaTaMrI  I {MeeT Bl lJ '

X : s i n  0  c o s  @ ,  Y : s i n  0  s i n  ( D ,  Z : c o s 0 '

Pc:1,.: l iaru u3Meperir irr  feoJlori , iqect<ttx csoficrB r lac'ro AaioTCR

[ r T e p M H i I a X [ p o c T l ] p a H i 4 f l u I I a A e H l , l g ' a H e B T e p M l { H a X K o C I . I H y c o B

i . I J I o B M e } K ! , \ : H a I I p a B J I e r l l i f i N { 1 { I i , t l ] q e p e 3 j ] . e i i a p T o B b I K o o p A I . i H a T b I .
i ipolre Tofo, t(oopj l ! iHaTllbIe o6osHaqclrt l t i '  ! !Ctro,IIb3yeN'lble feor' Iofa-

\1 i t ,  OT,ri I Ir lalCTCfl OT O6ltqgO IICIO,II f ,3.Ve),tblX N'ISTeNISTpll ia\ ' i11' EC'r l l l

,  i l i tT: i ' tb lOjIOlKltTed'IbHoe HailpaBJIeHIte OCtl X COOTBe'laTByIOfiI l iNi

; t :  t i laB.r lei{ l i lo Ha ccBep, [or '1ox(ITed'Ibi ioe HaIipaB,' IeHlle ocu l '  co-

,r ioir.Cref iCi l{ [M FIaIpaB"I]eHI' l IO Ha BOCToI{ i l  I IOJIOX{l ' iTe,lbI{Oe Hii-

r r r , : ,BJeHt ;e  acu  z  coo:  B : lc rBy lJx{ i l \ {  i j : l l l paB. ; ieHutc  Bep ' r i l i i a " r lb t io

: r i : i i 3 , T O N ' l l J I n O , 1 y ! i l l i l l . 1 e i r ' a p r O B l r i l l l C T e l ' { y ' i O O p J ' H - H a T ' B l i O T O p O l l
r : ; . lo i l l i e  Bb l ta i i iae ia :1  i i l ' ' r r i ; i i i i ' l e .qb i iL i t ' { l I  } r f ' l  ' ;  : } t l l  lS l l ' -  ^^

3'1r OSCSuaqeEil i  i iP' i i . I ,ry.[ ]OCTil i i i  OBaHbi l l l  tr l tQ' 5'2U A,' Iq Bel i-

. -o i ta  oP,  a r :peaer ' leHHOfo i jpocT i , rpa i iueM I  l iaAeHl leM 3a l {J i Io r IaB-

ri , ,- , i i  trO n,rtocKOCTII. [7uuug, 
-O.\,  

eCrl a3l]M)'1' ,  i l ' I11 l ipOeI(qnn OP

ri i i  fopr.r3oHTaJrbHyto LrlOCt{OCTb XY; Oua I iei l i ieHAItKy! ' i tpHa I( JIA-

lu t i i r  r ipocrupaHLI f f .  VrO, r l  A  eCTb y roJ l  r ;poCl t ipaHt r t l ,  l l 3 iv tepeHul t i r  s

r :  i r p ? B , r I € H l l i l  n p c r H B  q a c o e o l i  e r P e n K I l  o r  0 "  K  c e B e p y .  u  -  l l r a e -

r i i ie, H3MepeHHoe I iaK noJiolKute, ' IuHlIf i  yfo, ' l  or o,v enl ' ls. I(oopau-

t i i rrr,r  -Y, \ '  u Z roqi i t ' r  P

X:-  s in  A s in  D,  I :cos A s in  D,  Z:s in  D.  (5 .47)

55



o c u  z

<Doplry,rrr craHoBf rclt 6o.tee cJ,tolKI{btM
MepqeTCr I  R  r {R ,  t r n rETA  _ .  

I . t ,  
,CCJ 'U I  npOCTI l paH I . t e  U3 .

ffil:;];1""..:""illinr:,..,o:{1 rpe6l.ercr' 6;;;; ;;i,;,r",_T: #;-" o T l; ; " : *':i1:i: I ;, j Y ;. ::^t: : :: ": " .' u' i " 
" e;;;;; ;"fii i :u t" r.,f Z m * ., :,:y:l^. n i: :f .;. #ft ; ";"";,i ", f* n " ".liSJ f; " 5, :1,t",: :' : u 

" ::l : : i:',. i: "'i.= ;-' ff 3iii' "'"''""'H:'' ; " i I ti.
:::"*::p3:*:.1 i:..i.: 0 :p ri v'ec xyro A " ; ;;p ;;;;: 5#';# ilJ"'ff ::JIofHt lHo BbIqHcJ' IeHHm l tHx.nrr , ro. , .^r^ ^n.  

*  ^v 4r

uaa  r , ^n^^^_^ - - - _ -  
o  UHKvT I I qec t (o ro  cpeAHero  I  , {HCr Ie

;:."lflo u u r. *". a r!rJ" """ "^. .o",, ;fi fi ;il". :_fr;l .i: t?".l;f -

Hanpaa.ncut te  R no  o ' rHC)ueHl . I Io  I (  Tpe lv {  l ioop I I IHaTHbiM OCf l \ I

1acrcf l  r iocr{HycaMll VTJI0B Nle; ' f i . r , \r  .Q rt attrvr i  ocf lMH:

cos X - XXr/R, cos )': ) )',/R, cos 7:22,1 R. (5.4e)

E,c"nu l la6,r loaerutq n, ' ioTHo p?cno" ' - tox{€Hbl  BoKp}rr  o6urero Hai lpaB-
.r'reHufl, ro R 6yaet 6o.nuuuu quc!'to\{, crpel\{t lurttMcrr K n. Ec,'tt ' t
i ra6,rn ieurr f l  paccef lHbl ,  R 6yaer Hrauro.  Kax I I  B c, lyqae qLIK, ' IHqe-

cr(o[o lacnpeACJ]€rH,rs,  (  iuo i l iuo I rcnor ' Ib3oBaTb xal i  Meplr  66"uan-
' r 'paqrr i r ,  r r  oHa MOlKer 6r t r l  npegeraB" ' IeHa r i l t i  c( tept tuect(af l  AI rc-
i l  cpc urr

s 2 2 = =  ( n -  R ) l n :  ( l  -  R ) . (5.50)

3ru uerorbr  onpeAeJIeHi i f l  cpeJ,Hefo HalrpaBd'reHt i t l  r t  cQepHue-
cKoii . l .uc|Iepcrru npuro,tHbl TofAa, KotAa Beiircpbl He oqeHb cl4,1b-
uo pa: ;6pocauu.  l lpa HeKoropbIx yc! ' IoBnf lx ,  orHaKo,  cpeAHee Ha-
rrpaB,reJIrre MolKer oKa3arbcfl JIo>KHbrM. l lpelno,ro>xrlM, qro 6utnti
rt3\.{epeHbr na.qeHHfl rroJloro na;laFouIHX c"rloeB; OAIIII }13 HIIX IIOJIOIO
ili iAalor Ha 3arraA, Apyfxe - Ha HecKo.irbl{o fpaAycoB Ha BocToli.
Tar i  xa i i  naAeHHe cqrrraercf l  Ber(TopoM, KoHetr ,  r ioropofo J iex l I lT Ha
uri;riseri norycSepe, To Berirop R eocroqHofo rr 3airaAHoro i laAe-
Hrrr ' i  6y,1er  HanpaB,rreH BepruKaabHo sHus!  KoueuHo, AJTHHa R 6) , -
{er 6,lrr:xa ri Hvd'r}o, Tar( rrro cQeprruecxafl Auclepcrrr 6yAer 6onr,-
uro i i ,  yxasuBaf l  Ha xpai ine BbrcoKyro Aucf lepcuro cpe.ur  BexropoB.

.uc,r r I  gTH naAeHl i f l  paccMarpuBarb He KaK BeKTopbI ,  a Kar{  He-
HINPaB.T-I€HHT,IC OCH, TO ABA KOHIIA 6YAYT NPOCI(TI , IPOBATbCfl  B

BeprHroio u HHX{HroIo nonyc$epn;  oqeBHAIro,  qro JIuHI, rH,  npeAcraB-
.rrf l lorlrre BocrorrHoe rr 3atla;(Hoe ttai],eHHq, TecHo cBrr3ausl. Cpel-
Hflq ocb, BbrrrucreHHaq c rtoMorlbo Mero.r,oB Teoptri l co6creeH]Il ir
BC1,:TOllrB. r|t.rtolKeHHoti l i lDrie, 61"rer roprieoHra,l lnofi U 61'ter
i r i )  ) xu  t i t Tb  I IC i ) ( ' 3  n !qo t :  o r ' c i i  I a .1eHHf l .

lVtarpuuHoe trpeAcraBJreHrre BeKTopcB

B r.,r. 3 (cu. riu. 1) )rxic orr/reqa.rrocb, rrro cl porirr N{arpuilbt
ipr iQuuecxn Mofyr  6s i rn npcAcraBJreHbr Ber{ropaMr.{ .  O6paruo I ' r -
" ' IOBble .XapaKTeprrcTf l l i r r  Ber(TopoB vr0r . r (Ho npeACTaBI lTb B I , IaTpI t r { -
Hoi i  $opnre.  Co6crseuHbre 3HaqeHus n co6crBenrJbre BeKropbr ra-
rioii rr:rrpnrlr,r Aalor lrHQopuar-iaio o pa3N{eil leHxrr Ber(TopoB B nllo-
c ' fpaHcTBe. o4uaxo i lpe)Kle r reM oxapaKTeprr3oBalb npeAcTaBr. reHrre
\ ' t i ro)KecrBa Ber i ropoB B MarprrqHof i  Qoptre,  npi iBeAex{ o6sop i lc-
" t to ; , i reHrr i i  feot , terp lut ,  HarIuHaf l  c  AByMepHoto cJIyqag.

leOl\' leTpllqeCKOe COOTHOlUeHile, AaIOU-(ee Be"II{qHHy IIpOet(qliH
O.l .HOI0 Bel iTOpa Ha HanpaBd' leHl te r I ,p) ' fOfO, -  9TO CI{a/r l f lpHOe I IpO-
l l3BeAeHr.re AByx BexropoB (puc.  5.29) .  Ec,r r r  rp€,{ r ror ' ro)KHrb,  r { ro
o6a eer i ropa c1r iHr iqHbre,  To Acr(aproBbr KoopArrHarbr  r rx  KoHrIeBbrx

q

Q /

/.
l)

2a-
Ocs  X

. - 'Acs  y  _<
r"'

O c s  X

\ -  ;  . ) c s  I----'-_li  ! c

rpexMepHOrO
npocTfipaHr{e

9  ( a o g 1 . * ;

Puc. 5.27.  Cncrerr . ra o6oaHaqeHui i  BeKToDoB
B TpexMepHOM npocTpaHCTBe:

a^ -  OP-ec r ( r o i t  B  npoc rpaHc rBc ,  onpo le_
: l . l no l f  Je r i i r p roBb | \ tH  xoo l f  l rH i tT  t \ u  X .  y

f ,  : ,  ^ l r l u  
vex : y  OP  H  oc , r vh  paBr rb r  o ,u  

. i  
t .  o  - -  Be t iTop  B  npOCTpaHCrsC .  Onpe_

Ae.rerrsul i i  cQeprruecxnir l r  y i . rarnru O rr  i )

Puc. 5.28. O6o:ra,{euln ars
Bexropa, xapaKr'epH3yroulero

H [aAeHHe.

Y:: ' !  a, uarrepeHutrf i  nporrra ql!_ltBori
cTpe. lKrJ  oT HanpaB, 'eHu"  

"u  
a . r .p , . . i i

! l o  l  n p o c T h p a H H f l  n o B e p x H o c T l t .  c r r  r 1 r , k , , _
rucri  Bel irop Op. f l .rocriocrs O.\.p *. ; ] , ; ; ; ,-l I t iKi: . l rpHa K noBepxHccri l  [aAeHrrq. ] , io;,  b_x r J,r i t  xTepI]3yeT IIaaeHl{e

HA ECTb

B
R:Vffi.

X t ' cps2p

HopManrr3oBasHofi $oprrle F : Rln.
(5.48)
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L@ t  u  b ;  r )2 ,  (5 . r3 )
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f lpeNae qeM orIpeAe,'If rb Mot{er{T oTHocure.rlbHo Helioropoil

rri ' tr, l isso.tlruori , 'utHtri l [ UJ, rrrsr MoiKeM uaftrtr eAUHCTBeHHy]o JIII-
Hi t io ,  orFroci lTeJ ' IbHO t ioropoi i  Nlot rTcl {T I IHepul l l l  6yaer  MaKCHMe.r Ib-
ur , r r t .  I (oopluHarbI  aro i i , r t rs t tu  3aAalorcf i  nepBbIM co6crBeuHutvt
tser i ropoM I \Tarpurrb l  IB] .  Ec, ' r r r  7u-nepeoe co6ctnet luoe 3HaqcHl le

iBl  u Ibt l  
-  coorBelcres ' ror-q l r i i  e . ' ty  co6_creqqqbi f i  Bc i i rop-cro. r l -
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] lO l , iC l lT  I IHepI I I IU  Be l iTopOB OTHOCI I ' le , ' IbHO nepBOfO COO_CTBeHHOfO

Fe; iTopa.  3 ' rc  : ]uaq l r t ,  t l ro  c ) 'MMa i 'BaAparoB paccroq i l r l l i  o r  KoI I -

uoB naHHr i l x  I l c l i . fopoB Ao l tepBofo  co6creeHHoro  Be i i ropa Mai (c l l -

i \ i : : . rb l io  B03h ic ; r iHa- f l ,  r rJ lL r  q rO cO6r reeut i l t t i  Be l iTCp oAHOBpeMeHr lo

l r r i rd r : l : i r le . lbHo l repneF l r t j r . , \ ' J l t t i teH Ko BCe\ ,1  113 naHHbix  Bet i ropoB,
11: r .  1 i0 . ' ib l iO 3TO BO3NtO)KHO.

Morreur  r iHepqf i l t  BTopofo  co6c ' reeHr to ro  Be i . :TCpa -  t la t t6o l l '

ru r r r i  r r . ;  Bo : lN{c } I (Hb lx  ;1 "1  n  ; r rc5Of i  r t l lH l i l i ,  c j  i c io i i : : . r ibHo i i  nepeou l '
co ic rBc l i r i c i i v  BeKlop) , .  Tper t i r i  co6c . reeuHLr r i  nexrop  :o ; l rxes  6 l i rn
olr ioftr i lS,I ibHLlI, l  AByM Ap)' f l lN{ I I  , l .O, ' l } :(eH Talix{e yqtlTblBaTbCtr LJlf l
s , tx  ocra . ibHbrx  I iBa . , I .paroB pacc ' r ' cRu i t f i  ,1o  Bepu i l r l  Be i i ropoB.
I : r r '  i . : , i l i  : r ' ;  r r  Tpu co6crBeHHI ' rx  Ee i i ropa o t tpercJ f  lo r  opro io i la , rb -
i t i , r  a i  i ' r r :uc ,  no ,qHocTt , Io  exnr isareu lHsu: l  l JCXo. l i rcN{y  x , {Ho; l {ecTBV
-r i ' , i a r )ToBb ix  o ' :e f i ,  ro  rperH i r  co6creeuHor i l  ee t$op ; loJ I lKeH o i lpeAe-
.: i ' ,  i r  ; i l iHI l l . .- l ,  BIO"rIb t , lOrOpOii ] ,{(-rMeHT I l l lCpt{ l ln ,YIlHl i ! .1a"i IeH. To
ecrb ,  i lH  51- , rc r  op t teHTI ' tpoBa l I  TaK,  r i l l t  f i1 ' :1 ro  oH o . l l l oBpeMeHi lc
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'l (-,rl a Nl .
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PNc. 5.30.  l lpoexqun AByx AraMerpaJrb-
HO npoTnBonoJloxHbrx BexTopoB Ha

codcrseHHbrf i  nexrop b1.
paccroqlrur l  d1 u d2 I l IeHTr iqHln u Htre-
Kir oAlrHar{oBbrit spaqarellnsrri volreHr

HHe CO6CTBeHHO|O BeKTOpa. 3rO SHaqr i r ,  qTO Hai lpaBr ' reHr{e BeKTO-
poB repseT cMbrcJr; oHrr HeoT.rrlrqxMbr oT ocer?. f lo erori lpuqriHe
NleroAbr reopHu co6crBeHHbrx BerrropoB npeAnoqTlrreJrbHee nplI
r rccdrreAoBaHrJrr  AaHHbrx,  pacnpeAe, ' ieHHbrx Ha cQepe,  B rex cJryqaf lx ,
r,{e HeoAHo3HaqHocTb cooTBeTcTByer pa3,rrflqliro Me}KAy BeKropaN{H
c KoHuaMH B BepxHeri rr Hrr){(Heii no!'r} 'cQepax.

Co6creeuHr,re Ber{ropbr o6ecileqriBar.or npflMyFo uHQopMaurrrc o
pacnpeAeJreHuu srrJX BeKropoB. MapAua [51]  pa3Jruqaer qerbrpe
cnyqafl.

l. 1,1 BeJIrlKO, B To BpeN,lt l KaK Lz Ia 1,3 Ma,IIbI. 3ro guaqnr, qro
cyMMa KBaApaToB nepneHAlrKl , r ' r tpoB Me)KAy KoHueBbrMrr  roqKaMH
BeKTOpOB rr OCbrO, COOTBerCrBylOqeri [epBoMy CO6CTBeHH0N{y Beri-
TOpy, orIeHb Be,'tLIKa. EO,rlurvucrBo Ha6r'IroAesHr? Ao,rxHo Jre)KaTb
B i rJrocKocTH, coAep)Kauei i  co6crBeHHbre Ber i ropbr  c  Houepaulr  2
u 3,  14 o6pa3oBbrBarb onof lcr , rBarouee pacnpeAeJreHrre (prrc .  5.31,
a ) .

2.  )q i l  I 'z  o6a Be, ' I t ]Kt t ,  B ro Bpeuf l  Kar{  } ,e  Ma' lo .  PaccrorHle
no neplleHAlrKyrTflpy or KoHIIeBbrx ToueK .r,o nepBoro u Broporo
co6crBeHHbIX BeriropoB Ao,'r) 'r{Ho 6r,rrt oqesl 6o,lrrurrirr, a paccroq-
HHe AO rpeTbefo co6cTBeHHofo Ber(Topa Ao,TlKHo 6urrl 

-MaJrL,|\{.

Ha6,rpAeurzq co6nparorcs B lvqor{  BoKpyf  KoHrIa rperbero co6cr-
BeHHoro BeKropa (cv.  p l rc .  5.31 ,  6 ,  a)  .  I (ax 6uvor la l lHoe,  raK u
vHIIMOAaT'Ir,HOe paCnpeAe,rleHirfl AaFoT o.t H Haxonur fi pe3)'"rtbTaT; oHtr
I\{OlyT pa3,rI 'IIIaTbct 3HaqeHrreM R, KoTopoe I, '1fl yHlrMoIa,'rbHofo
c,ryqafl 6yAer 66,rrujuM.

3.  ,4sa co6crBcHnbrx 3Harrer{ r r r r  coBnar,aror .  3r 'o  Ha catr {oM ae-
re Het ioTopbt i l  qacTHLI i i  c , lyuar i  cryr la f f  1 .  Ha6l to, leHlra o6pa:yrcr
cr(MMeTpr. {qecKrr i i  f ioqc Boxpyr  oc! ] ,  coorBeTCTBy]oulcr i  e . l l iHcTBeH-
noMy  co6c rBeHHoMy 3HaqeHr r ro  ( cn r .  p l c .  5 .31 ,  a ) .

4.  Bce rpu co6crBeHHbrx 3HaqeHtr f l  oruHar ioBr, r .  Pacnpe, le. re-
HHe paBHOMepHOe, raK r iar i  i lepncHArrr iy , ' rqpHbre HaI ] l ]aBreHHtr  l ] .Jr f l

Pnc. 5 '31'  Cxemsr nexropoB Ha eAnHl. lqHof i  c$epe:

d - cxeMa l l acT l l qHo roo f l o f l cb lBaH l l qB I t Joc l i ocT I I ' cop ' epxau le ' f i . . . o6c r t ^euH l t ene t i -
toost  2 u 3;  6 -y, , " toL ' ' ' i "oe pacnpeAe" ' lenu"^utntopo" orHocl l reJbi lo co6crecH-

Hoi , l  eeKropa 3;  e -or ' l ' lo , ra; 'sHoe potnp"St ' -* i t -  u ' "ntopou orHocl l re ' lbno co6'-

crBeHHoro eexropa g;  e -  c ie"a no' ' t t toto 'onoqcblBaHIr f l  e [ " Ioct iocr f i '  corepxauel l

c O 6 c r e e ] l H l t e e e r i r o p l t 2 r . r 3 ; u x c o 6 c r s e H u H e ^ . n o u " " ' " I i A e H T l I q H b l t t . l l t 6 ' l u : l i i t
] i  l ro\ I ] ' ;  d -  paaHol tepuot potnp* '1t ' rerrre '  Bce 

-- io6cteeHnl ' te 
3 i lar le i i l iq  npu6'r t t -

'  
3 l l TeJbHO paB t l l j

i\

{r--
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' rpex toqei i  or r rHar ioBbr Arrr  BCer Tpex oprofor{aJrbHbrx ocef i .  Ha
e;1rr r r r r , ; t ror i  cQepe uer  npeAnoqrr l re. r rbHofo pa3Nreueuua iouen (cu.
p i r c .  5 . 3 1 ,  d )  .

B,, -r riorr [B I ] o6o6urn,rr 3r] ' r i,r i iccrid.rrrxaqrrrc, ttpeAcraBr.iB f pa-
Qru , i ec i i r r . ' i o rap t rQ tu t r  o ruo i l e i l r r r j  co6c lee r rHL , l x  3 r raqenn r i  ( l n ) " r ) / 1 ,2
t j  : i :18;r f  r rMocrr . t  or  ( ln  l "z)  l ) "s .  Ha efo t ruafpaMMe BCe Bo3Mo)KHbre
cxex ' rLt r  r 'oqeK ua cr lepe uorra-{a ior  n crrequrpl ruecrvrc o6racrn.  3ra
r foprra rpa$nuecxofo aHa, [ r r3a Mo; . t ie ' f  6 t r r l  oco6eHHo nore3Ha nptr
pa6ore c r ierpore i i rorr r lqecl iuMrr  AaHHbrMrr .  Ha p l rc .  5.32 npencraa-
/ rcHi t  : r ; lHa i l3  . ryr rafpaMu Byr t l<oi ia .

i . .  . .J
/  

t : = 2  /

/  , " ' - '
/ . /

Prc.  i .32.  l (naicuCpraxaqlq cx.M BeKrci loB na e,qunnqHoi i  c t lepe,  cooirercrByrcrqar l
norapu{rmam oruoruesur l  l rx  cc6clneHHtrx ara,reHxf i  [g l ] .

! , ' i ; t  1; . t : . ' i l i ' ,Hbtx orHoue-r tHt i  yrasausl  r I i I r I I r rHt . re ner lorer . :ToHr{rrecr i ! re rsarpar. r }1br.
(  -  o rHou teHue  1n  ( i 1 , / i , i l n  ( Lz , /  , 1 , : , \

A9

l lpeS.crae'r eHI'te ci$epHqecKIlx AaHHb'lx

X o r q l { s o 6 p a X { e H H e B i i C p C I I e K T I 4 B e H a e / I I I H I t t i H o l i C { l ] e p e n o .
.lc3;^an" ua'itati l tJ"ri locrpa[l] l l '  oHo He Mo>Ker nepeAarb 'fere.'Ib'

i i \ ' Io rlHQOpMaul{}o o pacEpe.Ie"leHUil B€^liropoB' IIo nptiHnroN{y Co-

, l i r 'ua" t i r '  rpexorepnre ner i ropr t  to t ia3aHbl  B npoeKlruu Hx KoH'

iloB Ha flJIOCI(OCTb. Iax xaii artl roqxrt !.eficiBrlTe'nbHo rexaT Ha

;l:;.;r;";;;; i  .qr.pot, npeAcraB'neHrie Irx s i1B)'x lr3NrepeHHtx rPe-

6J 'er  t tcno. ' tb3oBaHI ' l t {  ypaBIIeHII t I  i lpoel { l I I iu '  leo ' rora rpar ' l iunoHHo

c
Plic. 5.33. Bexropu BHyrpH eAt*rn'tHofr c$epur n ux npoeKql{il Ha panHonJouaaHyrc

IloJrqpHylo AuarpaMMy

- \ '

'..':

./'
!
i{

Psc' 5.34. Ilpoer<ruporan[e noJrncoB Ha [JrocKocr'Il:

a - rr,'tocKocrb H ee floJllocbl Ha eAIlHIItlHoii ctpepe; 6 - no"Ilocbl n']ocKocrl'r' cnpo-

ci irHooBaHrrbrc r{a paBHon,' IoulaAH)'Io Al lafpaunay' Touxa a - npoexull f  Ha Bepx-
" ' '  "-"; ; ;  

; ;r ; ;o;py' rouita b - npoexqur Ha HI{xHIoIo no't iycQepy
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LIcIIoJrb3)ilor paBrroil, 'rot4aArrVrc 11o,ryrrpHyro 11poeriqH]o ,IIana6epa, No-ropafl orHocrircfl K cerrr 
. lUlrriara. Kplcra,,i,rrorpaQst npeAroqrrra_

IOT [orrflpHyIO CTepe^OrpaQtuuecrilt lo npoer{L([rrc, COxpaHflroqyro yf_
"[Lr. uJ'ru cert By,rl$a.

.  Ha  puc .5 .53  r rpeACraB . r r cHbr  ua6 'p  Be^ ropoB  Ha  eAuHur rHo i rcQepe i r  t rx  l rpoer iqr . r f l  Ha l raBr{o[ . rorr1aAHyro ArrarpaMM\i .  Heo6xo-jIrrl{o oTJInqarb Ber(Topbt, Koropble trMeioT rioHIIbr sa urilxuefi no_
"rvcQepe,  oT Ber{ropoB c r io l tUaMri  Ha BepxHer l  no,qycQepe.  . Iar i  

r<axleo,rrori l qacro onrlcbrBaloT Beriropbr B TepMr.iHax rrx .inorpt.x<er{rrq)>,
ro 3ro coorBerc ' fBYer r lx  r r :o6paNeHrl rc  r ra srDxrrc i i  i ronyc$epe
eJ i ru r rqao i i  c ( r cp t r .

B " lo6an,reHr{e K BeI(TopaN{ r rHof j la  ueo6xoAunlo HaHect . r r  rpex-N{cpHble opI{eHTaul l I I ,  Tat( I le ,  I iar i  cr ( ' ra ; r r0r  r r  noBepxHocrH pa3, , Io-i r ros '  Et-" r r  n . rocr(ocrb npoxo-rr r_ qepe3 r reHrp eJ,usrrqsoi r  cQepsr ,' r 'o  ee i repeceqeHrre co cQepoir  o6pasl 'er  60,r r ruoi i  xpyr  1prrc. '5 .34,a) .  o ,1Uar. lo  . [e fqe r ]pe.4craBr i rb n"ro iKocr l  ocbro,  Ha3breaeraor i  no_,rnpaoi ' i ,  Koropzl t  nepneHAI{K\r , r f i i lHa r i  [ , r iocr iocrr  B Haqa,r rc  r ioop-
rr i r rar .  feonor l r  r . r : - ro6paxarcr '  nepeccveHrre norr rpHoi i  ocr i  c  sr rx<Hei ino ' rycrpepoi i ,  xorq r ia- i *ercf l  50nee . rof r r r rHbr\ , {  i r :o6paNarb ee re-peceqcnHe c eepxuei i  no"r r rcr l lepor i .  TorAa npoeKr{r { f l  no lnpHoi t  ocuHa Ilrtcctiocrb, IIN{ercrleli gax,rou tt gar
6p a ;iieH a n r,'.'."o",i crop o H e . u,, ;o;;;;'tl;# "oilil??', ;ili:t t:f,.p lc .  5 .1 i . 1 ,  5 ) .

l lHoraa Ha i r rarpaNrMe 6breatoT i i r )c fcraB.r ieHbr oqeHrr  ( ron 'urre
Mrio lKecTBa rpex[ , rcpHbtx ; lar { r iLrx,  Tai . . :  qro o6u) , ro cxeNrv pact lo-Jro;i icFlrrf l Toqeri He,rb3fl oxBarrrrb cjl i lHLr\/r B3r,,rrr,qoM. it r.zl l irxC.{ \ 'qa qX . I IOKa.r ibHbte CKOI] Ie} i l I f l  TOqeK XIOI iHO OI\OHTJrpI ITb,  r reDe-crll lTaB tluc"qo 1'oqeri, / ' IeTrianlrrX BH)'Tprr rtexorOpOr:i ui, lOii tr!. ioUIa-
! r r  r r rafpaM:"rbr .  3ro Molr ier  6r , r r r '  iae.r r i lHo .q i luL npr i  l rc i lo , { r ,soBa-rr r i r r  paBHOn.uoura;r r ro i i  i lpoer{qrr r i .  f I i ;cexquq roxpnnaer.crr  pef \ r -nnpHoii cxeuoii ) ' :J,{OB CerH Ir , 'orcririrr,rBaercfl rr,,c,10 TOLrC.li tsrr]/T-prr  or ip \  i r iHocrr r  { ; r r icr rnonalr r io f  0 p i ; r r rVCa.  o5l rquo parrxyc sr , l6u-
{laerofl Tari, qro6rr rrd.rou{arb orrrcrrrBaelrofo Iipyfa saii,,]toqa.ua
i0% o6rqeri , ' . ' iou{aAr'r. Tari riar' paccr()flHr]fl x,ie;KAy ysJiaM,, ccrrrl\ ieHb'ue paIi iI.a, ' ,OCJIeAOBaT€;-]bHLI€ ',.[OuIaArr n"ep"e,,pUuarcrao,
rr rJrorHocrrr roqeii [ocrefleHHo Lr3NleHr]rorcfl or or1UOft UiCr,, 4"aa_pa\rMbr^ r i  rp5,ro i t r .  Ma,r l te  ; l r rarpa\ i l rbr ,  npeAcraB, t reH[rbte Lrapxc.  5.32,  -  3To lurr f iqHbte KoHTlrpHrrre cxeMbr,  Bcrpeqarcutrecf l  BreTpoTe r iToHHirecKr ix  I rccJIenoBaHII f l  X.

l lponepxa rHrore3 o c$epuuecKu HartpaB, , ter iHbtx AaHHbrx

llpocreirmre KpfiTeprirr, ot.Hocflulrrcca ri oprreHTarlrrr.r B t.pex_r'{epHo}{ npocrpaHcrBe, - aro o606u{eHrrrr Kprrepv eB, HCrroJb3\,-e-
\lbtx B Teoprrrr rIuKJrr4 qecKrix IaHHbrx. I(ari jr B 

^3rol{ 
ari ur", 

-*i,

]t),xiAae\{cfi B BeporrHocrHoli r{oAe,r}r lrssecrHori 
"oi, 

o,u"dp,,.r,r,,,r,
f r r r rore3r , r  o  3Har{eHaf lx  xoropor i  Mbr npoBepse*.  lurzpono",anoro-

A i

-r ' i .N{ilf MOAeJlb - pac[peAeJleHHe <Dnurepa - 3TO O6O6UIeHtte pac--

,, i. ' ' t"n"t^" SoH Maseia r'r cQepuuecxail sKBIIBaJIeHT HopMaJIbHoI'I

i : i  i 'u" i i .  Pacnpeae,reune <Duurepa xapaKrepH3yercf l  AByMf napa-

, , ' . rp . r , , , '  BeKTopoM cpeAHefo uanpan'neuun 0 H g, t lcnepct tef t  K '
. l lr,, '  ,r"6 Mbr HMeerr AeJIo c rpeMt H3MepeHI'It lMH' To BeKTop cpeA-

igpo uanpaBJIeHIItl uMeer rpl 'r HanpaBJltlrcll l , i lx I(Ocl'IHyCa nO OTHO-

I IcHI I IO K rpeM KoOpAHHaTHbIM octM'
Bexrop cpeAHefo oueHl' lBaercfl qepe3

(r 'paaueHue 5"49) .  ! ,ncnepcl t l  Mox(er

Bbrp a ) l ieHHeM

rc :  (n  -  2)  l ( tz  -  R) , (5.55)

Hanp aBJlqIOUII-]e KocrlHycbl

6ur r ,  a r I IPoKcHNl l lPoBaHa

:{.ora)poe J.ocTaToqHo TOtrHO, ecJrII  rc Be,ILI1{O, HaIIpl. lMep 6o,ngue 10.

J l i )D . t r ra  [51 ]  aaer  ra6 . r l l tqy  6o . lee  ro r lHb lx  oueHol i '  B  3aBnc l lMocru

: ) t  i l e . [ t tqnHbI  HopMaJ lnsogaHHoro  f l .

Kpureplrf i  c.nyvafiHocru. I(an I ' I  B ITHK"IIqecKoN{ c' lyqae' MoxHo

I l )oBepI I rb  f r l f IOTe3y O TOM,  qro  AaHHLIe  pac I1peAeJIeHbI  paBHOMep-

rJo Bo BCe.\ HanpaBr'teHl ' lqx. 3ro 3KBHBareHTHo yrBepxAeullro o roM'

lro f iapaMerp I ioHI{eHTpaul 'rH paBeH H)r, ' t lo.

I l t ' .qesaq fp lnore3a H aJ lb repHaruBa raxoBt ' l  Ho:  K :0 ,  H1:  rc )

).0. i- IponepfleMafl crargcTgKa BbIqLIcJIf lerc'  raK ,*e, I iaK N AJIS

t l l r i , rHqecKr . rx  AaHHbrx ;  oHa paBHa HOpMaJ ' r l r3oBaHHOMy -R.  3 ra  c ra-

T I iCTHKa 3aTeM c I ]aBHHBaeTcf l  c  I {pHTHqecKl lM 3HaqeHI , ieM A, r ' t  eH6-

l )aHHOrO ypoBHg 3Haq14MOCrr . r  $a6n.  5 .9 ) .  Ecr ru  BbI r { I j c . r IeHHOe 3Ha-

qenue -F npeeurUaer ra6.ntrqs6e, TO TIII IOTeSa o TOM, qro Ha6JIIOAS-

rlrrq n3Bd,reqeHbr U3 paBHOMepHO pacnpeAe.riessoi i  coBoKynHOCTH'

OTli , ' IOHfleTCtI npa 3aAaHHOM ypOBHe 3Har{UMOCTI'I '

Taxxe rr. lo>i<Ho [poBepuTt runore3y o saAaHHoii  opHeHraIrHH

C p e A H e t o B e K T o p a u n o c T p o H T b K o H y c A o B e p I I f l o T H o c I , I T e J I b H o 3 T o -
.6 u"ntopu. 3rr.r xpnrepl'lfl, oAHaI{o,- rpe6yor-o6urupuux ra6'lull '
,nunor" i i "rx ony6ir i roeannuna Cre$ei icorn [73] u Mapaua [51.1.
Tatr xe npr. iBoAflTcfl  4nyxnu6opoqHbre KpHTepl{rr 3K.BEBaJIeHTHOCTI', I

CpeIHtiX HanpaB.rIeHIlf i  lnya NattOXec1s ua6"rrc4eutt j i  u Heo6xOArt-

. lrure ra6,rut{t t .

OOPMA

ooprr.ta - orleHb Herteft(oe A, ' iq I43NIepeHllf l  CBOiICTBO,_l iOTOpOMy
jra)Ke Her,rb3r Aa'r 'b NaNoe-.r lu6o roqHoe oltpe!,e' teHI' Ie. BosutoxHo

no aroir npHirr.rHe r.rMeercf l  TaK MHO|O [peAJIoxeHHbIX Mep QopMb-I,
i I I I  OtrHV H3 KOTOPbIX HCJ'Ib3fi  CqHTATb BIIO' ' IHE YAOBJICTBOPHTCJIbHOI'{.
Mepa qopu l t  Aonxsa o6 , taAar l  HeKoropbIMLI  06 f l3areJ lbHbIMH

t:soricreaNll t .  OqeetlAlro, o6lextl t  pas,rnunoli  Qopun Ao!' Ix{HbI

rrMeTb pa3r'rurrHbre Mepbl, a noAO6tt l te $OpuU AOJISHbI AaBaTb 11O-

AO6nsre sHaqeHHt, He3aBIIcI, lMO OT pa3Mepa lI  Op[eHTaqHu o6rer-

roe. K colKaJreHrir,o, Mepbr soprr,ru, o6.naAapque sTIlMH csoitcrsa-
hln, oKa3blBaloTctt HepeanbHblMn. MareUarUqeCKIiMIi MeTOAaMH IIO-
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VponeHr aHatruMocrn c, 96

T a 6 . t r u u a

Kpurnuecxre 3HaqeHHs F 4,rn nponepK[ paBHoMepHocnt
cSePnuecxoro pacnpeAeneHle [51]

T a 6 . r r r r u a  5 . 1 0

B reorof l.{qecKofi }r reorpaol,IqecKoft JtI'lreparype;

roJrbKo 6espasrvrepnue rvrepn [26], [60]filePur fioPm' r.rcnolrb3yeM ble
r|epeqr4cJIeHIn

9sc.rIo sa-
6noAeriHrl /?

5
6
7
8
9

t 0
1 l
t 2
l 3
1 4
l 5
l 6
1 a

l 8
l 9
20
21
22
23
24
25
30
35
40
45
50

100

9,637
0 ,583
0 ,541
0, 506
0 ,478
0 ,454
0,433
0 , 4 r  5
0 ,398
0 ,384
0 ,371
0, 359
0, 349
0 ,339
0 ,330
0,322
0 , 3 1 4
0 ,307
0 ,300
0,294
0 ,288
0 ,26
0 ,24
0 ,23
n 9 9

0  ,20
0 , l 4

0 ,700
0,642
0,  597
0, 560
0 ,529
0, 503
0,408
0,  460
0 ,442
0 ,427
0 , 4 1 3
0 ,400
0, 388
0 ,377
0 ,367
0 ,358
0,  350
0,342
0,  334
0 ,328
0 ,321
0 ,29
0 , 2 7
0 , 2 6
0 , 2 4
0 , 2 3
0 , l 6

0,  765
0 ,707
0,659
0 , 6 1 9
0 ,586
0,558
0, 533
0 , 5 1 2
n 4q9

0 ,475
0,460
0 ,446
0 ,443
0 ,421
0 , 4 1 0
0,399
0 ,390
0,382
0 ,374
0 ,366
0 ,359
0,  33
0 , 3 1
0 , 2 9
0 , 2 7
0  ,26
0 , l 8

0,805
0 ,747
0,698
0,658
0, 624
0,594
0,568
0,  546
0 ,526
0,507
0 ,491
0,  476
0,  463,
0,  450
0 .438
0 ,428
0 , 4 1 8
0 ,408
0 ,400
0 ,392
0,  384
0 ,  36
0 ,33
0 , 3 1
0 ,29
0 ,28
0 ,  1 9

l 0 l i  .  X\epsr,  ocl loBaHHble I Ia orHotrreul{u ocet ] l :

r i r Jp l l a

r  i .  r , l l i e  I I H O C T b

cKpyfJIocTb

l  , \1r1r i ,  oc i loBaII I : lb lc  Ha nepl . IMerpax:

! !1- .e l ' ic  QopMbl 3epHa

ii)aKroP QoPrr'tlt
Pc

J I ' 1  :  - t
- p

I
F - -

"I t - *

T

^  a / t ,
L t :  l /  - -

v l :

o
G S I  : 1

sFz : -L >l too
Pc

Ka3aHO, qro HrrKaKaf l  KoHKperHo BbI6paHHag-Mepa He MOr{eT 6bITb'
e,q,HHcrBeHHoI? rou'IbKo AJIs o,r,Hoii Qopnau [49].

Vueriue, H3yr{arcu1tze 3eMlrc, I]bITaJIzcb oxapal(Tepn3oBarb IlIu-
poKHri crreKTp QoptuI, HaqLIHas c orHocl' lre,IlbHo ripocTblx' HaIIpHMep
irpoeruuz KoHrypoB IIecqaHbIX 3epeH, Ao 6oJlee cJIoIKHbIX Qoptut'
coorBercrByloxlHx I. icKonaeMblM ocrarKaM opraFIH3MoB. feovop$o-
norH oco6eHHo rIpeycneJII,I B o6pa3oBaHlzH Mep Sopult, npIlMeH[B
UX IT U3YTICHI, I IO APCHA}KHbIX 6ACCCfiUOE, APYMJII , IHOB, I {OPAJIJIOBbIX

aro,irJroB H HeKoropblx Apyfnx Qopu .rraH4uasra. Est.lu ncc,leAo-
BaHbr QopMbr HeOieHocHbIX IIoJIeii no orHo[IeHHrM Hx ocefi ' .
a raKxie no OopMe HeKoropblx rHrIoB crpyKrypHbtx JIoByueK. 06'
rrrHpHVro d'ruTepaTypy rro 3TIIM BorlpocaM IIpI'IBOAflT Men,repuur n
Per iHdp t6 l1 ;  K;rapx I l4 l ;  s  o6eux pa6oiax o6cy]KAalorcn raK'
x{c reopeTl{qecKlle acneKrbl LI3MepeHI4f QOpMbI.

B ra6.n. 5.10 npnee,qeHbl Mepbl Qopvl, xapaKrepu3yeMblx oAHKM
3Har{eHleM, B3trbIM u3 reoJlofl4qecKol? H feofpaQ}IqecKol? rHTepa-
Typbl. Sror nepeqeHb HT.TKOHM O6pa3OM He sBJIflerCfl I lceeplbIBalo-

66
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II poloacrenue ra6n. 5- I0

5. Meprt ,  ocHoBaHHbIe Ha

oruoulenl te QoPuu

HHAeXC 3rJII{nTtrqHOCTU

6. ,l|pyrue uepu:

IlmnutrHocTb

cpeAHnfi paAHyc

paAHanbHat AHcnepcHt

cpeAHee ceqeHlle

Alrcnepcfif cerleH[g

n( t  l 2 t \ tE':- - t r -

f - ^,r:v #
T: >f'

, r o :  ) (R ; :  F ) t

nnoxlaAtx u A! ' IHHax aPea" loB:

A
FR:T

Pnc. 5.35. Ilpoexqnn Konrypa 3epHa
lecxa, EHpaxeHHafl E noJlrpHbtx

KOOp,{UflaTaX.
I(oopguxarnue naphr o6pasonaulr
4.'ruuofi I H yrroM 0i pa.Qtlca, npo-

BeAeHHOfO I,l3 qeHTpol.rAa K xparc

Pnc. 5.36. Onpe,4eleHue qenr-
ponAa rpanequeruluofi annpox-

cuMauuu,
OquQponauHaa Qopva noApa3-
Ae,'rqeTct Ha Tpaneqlru, cocTog-
rqrre rr3 npsMoyrorbHuKa lr npr-
r\{o}'rolrbrroro rpeyro,lrHHxa. Tou-
r iaNr l t  npeAcTaB, leHb l  I . i x  I IeHT-

porrAbt

6r,r onlrcaHua Qopuur, He rrB"rrflroulaecfl oAHo3HaqHbrMu. Cpeau HHx
rraxoAlrce p23,, 'rHeHbre uo4uQHxaqr{H [peo6pa3oBaHr.ri l @ypre, yxe
ucrroJrb3oBaBltrlrxcfl e r"'r. 4 (cu. xn. 1) a.lr aHaJrrr3a BpeMenHirx
pffAoB.

I(oop4uuarbr 3aMKHytorii JruiHnH, HanprrMep ltpoeKqas KoHrypa
3epHa nect ia  HJI IT t icKouae[{o l i t  pa l ioBHHbI,  MoxHo BbIpa3urb B r lo-
"'rrpHbrx KoopAr.rHarax, Kat( sro uso6pa)KeHo Ha pr{c, 5.35. OAHa Hs
AByx KOOpAUHaT - 3rO yron paAr.ryca-BeKTopa roqKr.r KoHrypa;
Ipyrafl - paccroflHue BAodlb sroro paAlyca Ao roqKri oT rleHTpa.

B csssa c nu6opolr rIeHTpa cpa3y Bo3HHKaer Borrpoc, KaK ero
nn6parl BHyrprr Konrypa o6beKra. Eclu uesrp cABafaercs, To
paccToflHHs BAOIF, BCeX paAfiyCOB H3MeHflrOTCfl rj, KOHeqHO, COOT-
BercrByrorqne npeo6pasoBaHurr @ypte 6yayr pa3rar{HbrMH. Ec.nu
Mbr nolKe,rraeM cpaBHarb Hecrio.rrbr{o pas,lagubrx Qopu, Mbr AoJIx(HbI
oyAeM oTo)KAecTBHTb sKBr.iBaJreHTHbre TotrKLr BlryrpH KaxAoft Ltg
Hr{x, cqr.rTarr nx ueHTpaMH COOTBeTCTByIOqIX KOOpAT{HaTHHX CIIC-
reu. Ec.nu 3TOrO He cAer'raTb, To Mbr He cMoxeM cKa3aTb, flr,Lfl,-
rorct rtH BHAI.{Mble pa3.tuqaq Me}KAy cne6TpaMH Oyple gr'I6ACTBTI-

! c .
q _ Z)"J

n

l

1
$
#

t l

I

S r c . - ( r g
. 2  - r \ u J  v '

IL

,4 - nrouaAr o6lexra; A" - n,rouaAb HaltMeflbuero o6teuarcu{ero Kpyra;
l41 - nflou{a{r uar6o.nlurero BnllcaHHoro Kpyra; D" -,uranelp HaEMeHbUero
o6ru"rout".o xpyra; Ds - Ar{aMerp Hau6onbtxefo B''Hca[r'oro xpyra; l -/lnlrga

Alrnuofi oou; p - nepuMerp o6lexra; pc - nepllM€Tp oKpyx-Hocrll xp]'xa' llMe]o-'
Iuero ry ,n. nro^uao, qrb u o6t,extj Ri-j-a nqany6 o6'rexra, lrauep-euurrft
oT r leHrpouAa Ao npaoj S;-AJruHa i-f i  cropousr o6terra, pacclrorpeunofi  rar
MHOfOyrO"rbHUKi tL-  q l lCIO cTOpoH O6leXra,  paccMaTpgBael loro KaK MHorOyIO, ' Ib-

HrlKi'@ -ulrpnHa o6lexra no ilepneu/luKy,'Iflpy K A"'ruunoft ocu'

X1I.IM. 6O,'IbtlIlHCTBO I13 HLIX Bblr{HC,1eFIbI 11O TaKIIM OCIIOBtIbIM I'13]\{e-

peHLIf lM, I {aK AJI I IHbI  OCeI l ,  f lepl lMerpbI  I l  [J IOIqaAH. HeKOTOpble

irepu Qoprw coAep)Kar cpaBHeHHtl co craHAaprHbIMI'i Qoplr'taun'
HanpuMep oKpyxHOcrblo.

Jfto6as n3 aTr{x Mep SOpMbI Mo}KeT 6urr ucno.nb3oBaHa Tali l ' lM

xe o6pa3oM, Kat( u xaxofi-nu6o apyroii AecKpll lrop. Xorq tr Her

rapaHrHI? Tofo' qro Il3MepeHHq roAr{I 'IHflIoTcq HopMa!'IbHoMy pac-

rrpeAeJIeIIulo, IIo MepaM Qopun AJIfl co6paHriblx o66el{roB MOfyT

6ltrb SLT.IUCJIeHbI O6O6UlarcU,Ue CTaTI.{CTLII<H, TaKHe' I(aI{ cpeAHlle II

Aucr IepcHH.

llai ',repeHIaR $oprtru c noMoulbrt rpeo6pa3oBaHllf i Oypbe

OrHOC1rre.ntHafl [O,'Ib3a MSTOAOB IJCc,]leAOBaHHq COBOKynHOCTeii '
H3MepeHHIl, XapaKTeplr3yIOU{HX soptnty, I4HorAa orcral'{Baercs c
HeKoiopoir rOpiunocirio r{, BosMo)KHo, sro lJloAorBopH^afl o6nacrb.

AJIfl oAHoii xi la 4ayx KaHAuAarcKIIx AllccepraqHli. OAuaxo nau

cerlqac o6paTriM Harrre BHHM ar:ae Ha 6o.uee nepcIIeKTHBHbIe cngco:
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eM pa3d'rr{quft QopMbr rrJrH )Ke oHH npolrcreKaror u3-3a Harrrefo
Bbr6opa UeHrpa.

B uexoropux npr,rJroxeHlrrx r.rMeercrr eAr{HcrBeHHafl Toqr(a BH,v-
rpr{ riai*(Aofi Soplttt, Koropafl MO;,r(er cJty)Klrrb HaqaroM norflpHoi'r
cucreMbr KoopAHHar. Taxue npxMepbr nprrBoAflr I(ec,rep u Vorepc
1421 .  Onu l r i l leparcr  paAr. rycbr  or 'p1 '6ua orner{arKa MycKy,ra pa-
Ii lruIKoBbIx paqKoB Ao KoHrypa i. ix paKoBlHbr. K coxa.rreHrno,
6o.uluuHcreo Sopu (sepua reci{a, faJrbria, rioHTypbr co,rif lHbix rio-
rreri) ne xMeror spr{o Bbrpa}KeHuL,tx roqeri, l iolopbre I,ro;xuo 6u,'ro
(rn. cqnrart ueHTpaMrr orcqera. A{u lrclNelr, oAHaKo, BHyrpr{ i iax{-
,toft eauxuyroii Qoprrlu npor.r3Bo,irbHo nor6part roqKy, xoropaa 6y.
;leT_C.{yxarb Harrar'roM cHcTeMbI KoopAaHaT.

IJ,eurpor4-sro ueHrp rs>rccr.l i  r]roprru, oH eAr.rHcrBeueH Alrfl
KalKAoro o6texra.  Ecln r iour5rp Het(otoporo o6texra npelcras.r r r -
erca ua60poM neKaproBblx l (oopxrrHar,  aHaJof l r r IHbrM nopoxr iLrH-
I IoMy KoMrrbrorepoM,_To r r ,eHrporrA Mo)Ker 6urr  r ra i iAeH nHTefpt jpo_
BaHrrerr  t ioopAtrHar x  u Y.  l lpocraa npoqeAypa r rHrerp l ipoBarrurr
I locrpoeHa Ha r rc f rorrb3oBaHl i r . r  MeroAa rpaneqnl : r .

Pt4t r  roueK pa3Meu{a}orcf l  Ha rpauuue o6rerra (puc.  b.36) .
AJI-fl OnpeAeJ'reHI{g rpaneqttrl ircIIo,lb3yiorcrr IIapbr 31'uX TOqeri B
xot'r6usau,un c ocflMLI. Bur6pae ilpou3Bo,'rbH),.to Ha!taJrbHyro Tor{Ky,
nocrpor . iM cepurc rpaneuur l ,  pacno,r rox{eHHbrx Ha pr . rcyHKe npo.r r rB
.Jacoeoi{ crper'rr{H. Moxuo irarirH rreHrp rff}Kecrn 

-xaxAori 
rpaile_

T\I IVI ,  U XO,IT6HTTAqU' 3TI IX UCHTPOB Tf l )KCCT}I  AACT I{EHTP Tf l )KCCTI- i
pacc[[arpr iBaeuoir  Qzrypu. KoopAl iHarrr l  ueHrpor14a ererypu ecr l

X:2XtAt l  ( lAt) ,

V:{YtAl (x.4;),
(5 .56)
(5.57)

fAe X; - xoopArrHarbr X qeurpoa4a l-f i rpaneg]/.u, Yi - ee Koop-
AHHarbr 1" At- rrJroulaAb Tpaneqr{I,{.

I-IeHrpou4u n,rourareii ipaneqnfi B cBoro oqepeAb HaxoAflrcff
c  noMolrb io npocrbrx feoMerplqecr iux r rpoueAyp.  Ka>xrar  rpane_
t1l'rr pas6rrn-aercfl Ha IlpflMoyfoJrr]Hrrri rr npflMoyronrur,rir rpe-
yfoJrbHr{K. LI,eurporr4 npfMoyfo,'rbHrlKa pacnoJrox{eH nocepeAuHe,
B Tor{r{e nepec_eqeHr{s I]apaJrJIe,reli cropoHaM, npoxoAqrq]rx qepe3
rtx cepe.TnH-br. lJ,eurpou4 rpevroJrbHoii qacril pacnoJrolKeH Ha pac-
croflHti l i  l /3 nyrlr Me)KAy npriMbrM yf, 'ro}r rr AByMr ocrpbrMH yr,,ra-
NIIr. l_{eHrpoilJbr j lByx qacTer'r xonr6uur.rpyrorcF c BecaMr.r, cooTBcr-
crByroqrnt{u l,rx orHoctlTed'rbubrM nr'touraAqM. Orn onepaqHH MofyT
6strs crior'r6uHrponauu z ynpoxreHbr Ao Bbrpaxesufi '  cJreAyroqefo
BI,I.{ A:

At:  i  (Y t+r  *  Y, )  (X,  -  X,+, ) ,
1 ^

xt At :7 {x?*, I  Xi+t X t 1,- X, (y,+, -y,),

V, e, : ]- (Y',*, * Y i+,Y t * Y?) 6t -_ X,+r).
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9ra npoueAypa Moxer 6urr JIerKo npoAeJlaHa 3BM, Koropan
Aacr rIoJIo)KeHHe r{eHrpor.rAa c,rox{noii Snrypu. To,rHocrl floJloxe-
HHfl 3aBr.r.CHT OT qr.rcJra roqeK, pa3MeUIeHHbIX nO nepliMeTpy.

Tenepr Mr,I ycraHoBrrJrx noJrroxeHne IreHrpolr4a QIarypbl I l Mo'
xeM rlpoBecrH paAr-rycbr ri3 ueHTpollAa K roqKaM nepurraerpa Qt't-
rypu. !,.nHHH erax paAHycoB BMecre c I4x yrrloBofi opueHraureft
AaIoT napbr nonrrpHbrx KoopAHHar, KoTopble MoxHo aHaJII43LIpoBarb
MeroAaMH Oypre, paccMorpeHHbrMr.r B flpeAblAyureti rrase. AHaJHs
Aacr creKrp 3aMxHyroi l  Surypn,  x  H3 orofo cnexrpa MbI  MoxeM
BbIBecrH Muoro uurepecHsrx Csoficre Qopuu $urypu. Llax.rtnqec-
ruufi cnerrp @ypre fiMeer BCe xeJiaeML,re cBoricrBa, KaK H o6bltl-
Huri cnerrp @ypre: os coAepxur BCro HHQopuaunrc, coAepxauly-
rocfl B Hcxo4Hoii Qurype, i locJreAoBarer'rbHbre rapMoHI4KLI He 3aBLI-
cflr lp),,r oT Apyra rr r{axAoe crreKTpa,rrbHoe 3HarreHHe ecTb Mepa
BKJraAa coorBercrByroqerl rapMoHlrqecxoft Qopuu B o6uylo Auc-
rrepcl{rc.

.L[,.nR roro, .{ro6H CAeJarb III1KJHr]ecKHfi anantz 4pyple IIpHeM-
!'reMbrM, paAirycbr Ao,'rxHbi nsr6uparrca c paBHbrMr.r yrJroBbIMH npu-
pautreHi ] f i lv l r r .  Kar< B 06br. r r roM aHaJrrr3e @ypre,  npo6u paBHoMepHo
pa3MeulaloTcfl Bo BpeMeHH rrJrf I]pocTpaHcrBe. K coxa,renu]o, He-
BepoflrHo, qro6u KoopAanarbr IrcxoAnbrx roqeK Ha nepxMerpe 0u-
fypbI, I lcIro"{n:1rsN46ta A,'If l  oIIpeAeJeHIiq IIeHTpoHAa, pa3MeUIanHCb
'rax, uro6H coorBercrByrourne nM paAuycu o6pasonuBaJru paBubre
yr.ru. Mu Ao,,ix{Hbr nafitu BAoJrb fiep]rMerpa HoBoe MHoxecrBo
roqeK, r{oTopbre onpeAeJrgroT paBHbre yrJrbr oTHocareJlbHo AaHHofo
r{cHrpouAa .rru6o ocyqecrBrrrb Hoesrri psA r{3Mepeluuft unu HHrep-
I IOJ' I f I I I i lO Me>KAy 3TII  Ml l  TOTIKaMH.

OAgaro Ka)KAas npoueAypa BBoAr4 T HoBbIe ycJro)KHeHr.rfl, TaK
KaK qeHTporrA, BblqlrcJrenssrir no HoBoMy prAy rorreK, He o6ssa-
TCJIbHO B TOTIHOCTII  COBNAAACT C UCHTPOI, IAOM, ONPC.4CJIEHHbIM AJI f l
rrcxoAHoro lvlHoxecTBa ToqeK. Ec.nn pa4uycbr H3MepflIoTcfl He or
I {crHHHoro qeHTpa,  ro B cneKrp @ypre BBo/ t ,urcrr  cueqeHHe. 3Q-
$exr or srofo auar'rorr4qeH Her{eHTpr.rpoBaHnoMy r{o,'recy, KoTopoe
! .ae ' r  BocbMepxy npH r \a iKAoM npauieHHu. 3ra BocbMepKa Aaer
Rr(/tar-l B rlcpB)/Io fap],roHilri)" rioTopafl IIHaqe paBHfJIacb 6lt Hy.ltto,
Tai< xan o6brqHo A.xf f  cpaBHeHrrq c i ler i rp craHAaprr . t3yercs,  To Ha-
Jiurlre Jrox{Hoir nepnofi rapMoHrrKfl yMeHbuaer orHocureJrbHble Be-
r'rHrrHrrbr ocra,'rbHbrx fapMoHrrr(. B crarre [9] onacaHa r4TepaurroH-
rrafl rrpou,eAypa, Koroparr Aaer r{a ria}KAoM [rare Bce 6o,tee 6rus-
riyio aIIi]poKCrrMarIHro K HCrilHHo],1y u,eHrpotrAy pflAa roqer(, pacI]o-
r' lox<eHHbrx BAo!'rb nepIIMeTpa o6t,exra Tar{, qTo cooTBeTcTBy}oxIHe
irM paAuycbr o6pa3yror paBHbrc yfdrr,r

IIpeo6pasoBarr4fl rrpflMoyi'o/'rbHoir orcrenrn xoopAuHar B no-
JI f lpHyIo Aaror  <<pa3Beprr(y> 3aMKnyroro KoHrypa (puc.  5.37) .  Me-
ro4u o6rruHoro aHar'r[sa @ypre oqeBHAHo npHMeHnMbI AJrrr He-
pa3BepHyrort QurypEr.
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Psc. 5.37. SxgusareHrnocrb MexAy no,rcpHbrMlt r.t AeKaproBbIMu npeAcraBfleHuq-
MU KOOpArrHar:

4 -  KOHryp 3epHa, npelctasneuHlt i i  B I Ior tpHbl-{  KoopAuHarax;  6 -  no; tnpul te
KoopAlIHarbr HaHeceHbI ua rpaQux xai i  Q1'HttLt t tR r  or  apryveur l  0

HanouHlr l r ,  r r ro B f . l t .  4  pa3rox{eHue B ps,r ,  <Dypte 3aI IHCbrBa-

"TIOCb B BI.TAC

I(ax H s o6Hr{HoM aHa!'ru3e Oyple, ern Bbrpaxeuug MoxHo ynpoc-
rl ' Irb: po paBHo HyJIIo, a a0 paBHo cpeAHeMy paALIyCy:

- f - . l
f  :  \  f  ; l l l .

^A

3rpScxl pa3Mepa Moxer 6url ucx.urorreH I.i3 aHaJru3a AeJreHrreM
BCex paAHycoB Ha cpeAHr.rfi paArrvc, rorAa ao 6yAer BcefAa paBHo
eAHHurre.  l lo  npnuauaM, yr iasaHHbrM paHee,  xoe@QauHeHrbI  r rep-
eorl rapl,loHrrrru, q,t H Br, AoJrx<HbI paBHfTbcg Hyd'i lo B cJlyllae, ecJIH
paArrycbr l.r3Mepfrorcfl oT I{eHrpor.rAa.

Kax ronnxo Arrq pqAa rapMoHxK orpeAeJreHbr KooQQHIIIleHTrI
.t H P, IrHrepltperarlurr qrdKJn{trecKofo crreKrpa @ypre npoBoAr..rrcff
i irrar'roruqHo uHrepnperaqlau o6nuHofo cneKrpa @ypte. Aunlnry-
-lLr (tra3oBbrx yrnoB noJIflpHbrx fapMoHHK Mo>xHo Bbrpasr4Tb qepe3
i io l rp$HqueHru tDypre:

Au:{{*8,
(Dr: arctg (t)

3'ru coorHoueHllf l B Tor{Hocrlt raKlre >Ke, KaK coorHoueHnt, AaH-
lrF,re B npeAbrA)-uII4x pa3AeJIax Ar'rf l cneKTpa AucKpeTHoro BpeMeH-
HofO  p f lAa .

O6uqHo AJrfl r iocrpoeHrr 3HeprerlrqecKoro Hntr AHcnepcHoHHo-
ro cneKrpa npuxolurcs xou6uurzpoearl xoeQQtqxeuru d Lt P.
3ro nossorqeT fipflMo orlenr4Tr, BKr'raA xaxAofi rapMoHr.rKri n Qoptvry
tfrrrypu. l loc,reAosareJrbHble npu6.nuxeuna aHa,rusupyeuoft Qop-
\ibr Mo)KHo nocrporaTb c noMoulbro no,I,craHoBKr.l rioeQQuuHeHToB cc
rr p n ypaBHeHr.re @ypre. f lo naepe yBeJrr4qeHls rrr.rcJra fapMoHnri
rrccJreAyeMar $opua Bocnpou3BoArrrcs co Bce 6o.nuruefi AeraJrb-
Hocrbro, noKa He 6yaer [oJryqeH r.rcxoAHuft outaQpoBaHuuft o6pas.
3ro c.nyuaercf l  nprr  qacrore Haf ixnncra,  KorAa k:n- l .  Ha pnc.
5.38 lpeacraBJreHa per ioHcrpyr{q[q necquHxn.  Hy,rennre fapMoHH-
litr Aaror oKpy>KHocrb, ArzaMerp xoroporl paBeH cpeAHeMy AHaMer-
p-\' HcxoAHoro KoHrypa. 3Aecl nepBaff rapMoHHKa orcyrcrByer,
raK KaK rrecr*rHKa coorBercrByrourriM o6paeou rleHTpr.rpoBaHa or-
Hocrrrer ' rbHo cBoero UeHTponAa.  Bropal  rapMoHr.rKa npeBpaxlaer
rrPex{Hro}o per{oHcTp}ripoBaHHyro Qopruy B 3drIJI}ri lc, TpeTbfl fapNlo-
urrria go6aBJIfieT Tpeyfod'IbHvro KoMrroHerrTy, qerBepTafl - l(BaApa-
rr r rHyro Kor\ {noHeHry H r .  n .  (puc.  5.39) .

l lponopurra eapnaquii Qoprr.ru, Bbr3brBaeMbrx rrocJre!,oBare!'rb-
HbrMr.r  f  apMoHr.r r (aMu, AaeTcrr  3HepreTr lqecKHM cneKTpoM. o6uqso
14eJIOe ql lcd ' lO HI i3I I I I IX faDX, iOHHK VTIHTbIBaeTCfl  n[ ! f l  I IOqTi ]  BCeX

eapHaquii i lpocrblx Sop*, raKrrx, KaK npoeKqIIH KoHTypoB 3epclr
rrecKa (pnc. 5.40).  Br ' rcuue fapMoHaKrr orpaxalor Bce 6o.nee
Me"rrKte AeTaJrH xoHTypa H noroMy HcnoJrb3yloTcr ceAHMeHToJIota-

(5.63)

(5.64)

(5.65)f : t a,, cos (40) ; pu sin (&g),tu"
lpuqeM xo:QQlruueHrbt  HaxoAn,rucb no Qopuylau

1  2 t i ky
\ - n )

I  2njk \
\ r ? i

n

au:4  |  r ; cos f to r ,
K h , / t t

i = L
n

^  2 F r
F * : - - ;  )  / . r S l I l B U ; .' K R ./-,)

t - L

ll
9 r

a , . - - 1 -  \ ' F ' c o sK R / _ _ J r

j = r

n

: l x , s in
R .!-)

(,-r 58)

(s.5s)

( 5 . 6 1 )

(5.62)

(5.60)

3ru ypanueHurr  MolKHo rvto4utpuqxpoBarb raK,  r l ro6bl  oHI I  no3Bo-
JrrJru ltonyqarb pa3,'Io)KeHI{e B psA Oypte !,d'rq 3aMKHyrutx cpuryp.
Ec.uu pacnoJro)Kurb KoHubI /, paAlrycoB BAoJIb Bceii oKpy)KHocrt' l
Ha oAIHaKOBOM yAa,'reHIIIr Apyf Or Apyfa, ro yfoJl MexAy Ka)KAoI'i
napofi paAuycoB 6yaer paBeH 2nfn. [TozroMy yfoJl or HcxoAHoro
paAnyca Ao i - ro paBeH 2nj ln .  O6osHaqas yfJ loBoe HarpaBJIeHI ie

i-ro paanyca qepe3 07, a efo I.,JlLlHy 9epe3 r; I{ noAcraBJlst Hx B
ypaBHeHr.r r  (5.59)  u (5.60) ,  norryqaeM
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pnc. 5.38. BoccraHos.leHue QopUur necql4HKtl C noMOlIIbn noncpHbtx prAou <Dypre:

c-Bropaf l  rapMoHItKa (c. lera) ,  Bropat l  rapMoHl lKa nJIo9 oKly lKHocTb'  coorBer-

crsvrcul in cpeAHc\Iy paAr lycy,  u, l r . t  HyJreB3r f  apMoHlrKa (ueHrp),  KyMyIqrHBHat l

cy:*rrna rapivolr r rx (cnpaea) ;  6-d -  coorBerclBeHHo TpeTbt,  uerBepTaf l ,  f lqrat l

Ir uecTaq rapMoHHK]l

a

(+ (

V
. / \

/ \
l + l
\ /\ . /
\ , /\-/

Fuc. 5.39. CpanueHue oqusposaHno
sl.rxoii xlu oKpyx{Hocrbn cpeAHero

Iltec Tll

ro xoHrypa necqr{Hxr.r (a) c nynenofi rapmo-
paAuyca (6) u c KoHrypoM, nocrpoeHHbrM no
rapuontxam (a)

r
0,,0[ I

" - IL!
t l

f r L l
s l l

Puc. 5.40. Cnexrp oquSponannofi
necqHHxH, npe,qcraueHuofi Ha

puc. 5.39 r . r h c n o  a a p v o r r r t

\rrr KaK Mepbr noBepxnocrHoft or(pyfJrocrt.r. fonopnr, qro BbrcrlrHe
f apMoHriKH KoHTypoB 3epeH r(Bapr{a oTpax{aror rrpoHcxoxAeHHe uJl tr
rrcropHro ltepeHoca (vuorae pa5-ornr ua 3ry reMy urrrrrpyrorcri
3prnxorvr, Epaynona H flpyc61a [26.] ), oAHaKo rat<afl, HHreprpera-
quq qacreri clleKrpa rpe6yer ltpeAocropox<nocreri. Craugapr.Huc
oTIi! ' toHeHHfl oIIeHoti xo:QQlrqgcuroo <Dypne or{eHb Berr1t ig u tr l ie-
ro'f  roT >xe rropflAoK, rn'o r.r crar\{rr orIeHKH. Bucruze fapMoHHri l l
l ioHTypoB 3epeH HMetoT orleHb H113i{)rrc cTeIIeHb BJtRflHHt, B03lv{O}K-
Ho, Ha rqrb u,rI I  6o.lee ncpi;t . l rroB Hl.t t l<c c.Tci leHil  Bj i l IgHHfi HIJ3III I tx
f apMoHHK. O4Horo B3fr ' tFAa Ha craHAaprrlute orr(d' toI leHl{f l  j t ,ocra-
torrHo, qro6ot nolrr irb, rrro In,t  I{eirL3rr lrpuAaBarb 6onluroe 3Haqe-
r r r ie .  Io6anHM K 3ro [ iy ,  r r ro  rTo)Kr ]L . re  :Srpexru  i ra ia6o, ree  apr io
Bb l r ia )KeHbr  npr . r  BbtcoKr . rx : {acToTax.  qTo 3 : 'Tpy l lHr ICT OnpcAe. r reHr r t '
r.{ c rtr i-i rJbt x cfl er(Tp a,rbllttx eH a.IeHuri.

f lo . lnpnoe npeo6pa:onaHne @ypre  r rpHN{e} ruh l ro  rpa  Her . iG loDL, rx
, ) r  l . )a r r r iqe i l l i t r ,  ua i i60 , ' i cc  c i l i ILFrL I i , {  r r3  r ioTCpbIX f fBJ I f ie  i -c r i  o . t i {o -
r i r i r r tH0crb  aHa. r i r3 l ip \ ievo fo  I {o } t rypa .  3 ro  3Haqnr ,  q ro  paAl ryc ,
r i l )oBeAerrHbrrl  xs qeHrpouAa, .{oJtx<eH nepeceKaTb nepr.rMeTp jrHIxb

siliil*'''[iiii
,L,'_Ll



Pnc. 5,41. Ilpruepu Sopu, roropue HeJrb3s aHalr.r3upoBa?b c nououlbro no.rcp-
Horo MeroAa @ypre ra-ea HaJrlrqllq ABysHaqHHx paAnycoB:

a- 6eperonafl JrLtrr1fl. aro,'Lla B rleuTpa,'rbnofi qacrn Taxoro oKeana; 6-npoexqtx
KoHoAoHTa Ligonodina; 6-KoHTyp rpannrrnofo nJryroga s Ioxuoft qacru OH-

TapBo

6

1 8 0

9 0

a
0

- 9 0

-  1 8 0

Pnc. 5.42. flpeo6pasonanue qu$ponux KoopAr{Har B yrJtoBbre orKroHen[c:
a - [prMble nuHIiH npeAcra.B"r.glor co6ofi annpoKcr.rMarrulo, o6paaooanHyro oquQ-
ponannoil ucxolnofi Qopuoii B paBHoMepHo pacnoJ'roxeuHbrx roqKax. I4er4eHeHus
yrna MexAy orpe3KaMu 1 u 2 (2 n 3) satarorcr sHaqeHurMlr Or((D:) ;  6-u3ve-
HeHrre vfna MexAv 

""*H?""1':HiilJJ 
"";p"?'Jf K;?:" 

- perr'rcrpaqlrs pe3vrb-

oAHaXAbr. cneAosarenbHo, sroT r{eToA He MoxeT 6lrrr Hcno.rr.:o-
BaH AJrs aHaJrH3a oqeHb crox{Hbrx sopm (pac.  5.41) .

flpyrue nporreAypbr <Dyple IIo3Bo,'IsIor npoBoAr]rb aHaJrr.r3 60-
Jree cJroxHbrx oopM, KoTopble Mofyr 6urn 4eysHarIHbIM[ B noJrflp-
Hbrx KoopAHHaTax. oAiaH I,Is MeroAoB cocrorrr B npeBpaueHr]rr rrc-
xoAHofo KoHrypa B pflA yfr'roBbrx orr(JroHeHrrri. cHaqa,ra paBHoMep-
HO paclpeAe,'reHHbre ToqKr.i pa3Melllalorcq BoKpyr nepHr\{erpa o6b-
eKTa. HaxoAr4Tcq HanpaB,'reHue or nepBoii no nropori roqxe tr .qa-
TeM yfJIOBafl pa3HOcTb Me>KAy 3TI' lM HaIIpaBr'leHHeM II HaIIpaBJIeHI{-
eM or Bropor? K rperberi roIIKe (puc. 5.42). f lonroptx oror rrpo-
uecc, 3aMeHgeM acxoAHbrft pqA xoop4uHar x, Y, onpe4engrcu{Hii
3aAaHHylo Qopr\,ry, pfAoM yfJroBbrx orKJloHeHr.rfi [ocJreAoBareJrbHbrx
Toqeri. Sror HoeHii pflA Mo)KHo aHaJrH3rrpoBarb c noMoulrn o6uu-
HOrO MerOAa oypbe, xoTr cneKrp Mo)Ker oKa3arbcq rpyAHo rrH-

/ t-)

Pxc, 5.48. Kouryp HaxoHeqHHKa xpeMHne-
aofi crpeau nosAnero naJreoJIHTa:

o - Qeprrla, npeAcraB,'IeHHas s o6blqHoN{
sule; 6 -npeo6pasonague, cocrotlqee Bo
apauleHrru no,toBltHbr $urypu BAo,'Ib ocI'I

CUMMETPHI I

repnpernpyeMblM, TaK KaK 3AeCb [epeMeHHaf Y ue paccroqHHe,
a npupaueHfie yfd'ra. 3ro n aHaJlofnqHble npeo6pasoBaHl,lf l  o6cyx-
Aarorcrr  n  I la l .

Hexoropue 3aMKHyrbre $oplttt o6.raAalor ABycropoHHeii cI 'IM-
MerpHerl vnv paBJrrrtIHTeJbHoft Jrr4Huefi, vJrLr CKJIaAKoii, Koropafi
rro3BoJrrreT opHeHTl.rpoBarb HX BAo'IIb ocfi. Taxyn Sopuy Mo)KHo
pacu{enHrb rrJlr cJro>Kurb rroIIOdlIaM c O6pail,(eH[eM 3HaKOB OAHOI1
KOOpnHHarbl BAoJIb ocH cl.IMMeTpHH Adrfl oAHoli I loJIoBLIHbl sOpUU
(puc. 5.43). TorAa o6beKr BbIfJItAltr KaK cLIHycoll4a,rlHan Qop-
Ma, KOTOpaq MOXer 6str t  t jcc. leAoBaHa MeroAaMLI o6EIqHOfO aHa-
,'rusa @ypre. 3ru MeroAbI no,{e3Hbl ripll H3yr{eHLIu QopM HeKoro-
ptJX lrcKonaeMbrx 6eclo3BoHoqHblx lI TaKX{e AJIfl XapaKTeplIcTHKpI
3aocrpeHHbIx Qoptrl.

nocrPoEHLlE KAPT B LI3OJIHHI,If lX C IIO^{OUIbIO 9BM

L\e"rr rrocrpoeHlrfl r(apr B H3oJIIlHHflx - rIpeAcraBJIeHHe rtoprpe-
Ta Qoprrr,r rra rroBepxHocrH. TaKoe nocrpoeHHe npeAcraBJltler co-
6oii ucqro Bpo,r,e rpexMepHofo rpa{ra r.{JrH ArrarpaMMbr, H3o6pa)KeH-
HbIX Ha IIJIocKocrr.r, AByMeprroM r{ycKe 6ynaaru. X1 - ocb, HanpaB-
reHHaff BAo,'Ib crpaHr.irlbr, X - ocr,, HanpaBJIeHHaq BBepx HJILI BHLI3
no crpaHI{IIe. ocn coorBercrByror feorpaQHqecKHM HarlpaBneHl.If lu
c BocToKa Ha 3ailal H c ceBepa Ha ror. Beprnxa.lrnoe HanpaBne-
fiHe y Moxer raK)Ke rlpeAcraBJrrrrb Bo3BbIIreHxl HaA ypoBHeM Mo-



ps, MorrlHocrb I,rrrlH HeKoTOpbIe ApyIHe XapaKrepI{cTHKH, Il3o6paxa-
eMble H3oJivrtzrflMr4 HJII4 JrLtHHtrMrl paBHbIx 3HaqeHuii. (Muorue
aBTopbi o6osHa.IarcT orn rph ocu qepe3 X, Y n Z s coornerclBll l,
c  AByMf l  reorpa$HuecxuMrr  KoopAHHaraMII  n uso6pa>raeuof t
nepeueHHofi. rlro6u coxpaHurb cBt3b c noc,reAyloullM It3,tto)l ieHlI-
eM, MbI 6yaeu [poAo!'rxarb ucltoJib3osarb Y KaK nepeMeHHylo, i{o-
ropaf l  tB, r f lercq Qynxur ic i i  .x ,pyf l lx  nepeMet l l lb lx  X; ' )  H30,r t l t t t l t i l '
cTporo l-oBopfl, ecrb JIIIHIIII, xapal{Tepl'I3yiox1ile Bo3BbIlxell i ls, ;t l t6o
lipOBJIIo, lu6o noAourBy H3)rr{aeMoli cpopr'rauiiu. feo,rorl ' l  r"i l3\ 't lcrII-
qecKr.t oTHocflTcrr r( ' I 'epMlil io, ']ofl1lI, oAila.tio o6rtqlro Ha3blBaioT H3o-
f lHHr i ro l ,oHTypol , r ,  ] te3aBt ic i tNIo or  roro,  u3c6pal l iaet  . i t t  ona a6co-
JI IOTHI '1e OTMeI ' l in ,  l , loul t locTb, l lopHal  ocrb,  cccraB i l . r i i  I (aKCi l - i l t l6c)

Ip l roc cBol lcrBo.
t r4sorvwuw ua Kapre cBt3br l tarcr  roLI I {H paBHbIx 3HaqcHl l l l ,  l t

I IpOCTpzIIICTBO Mell{Ay AByMfl i lOC,' l0AOBaTeJIbl lbIMU II30r' l14l lHtl l \1l I

coAep). ir . l r  ToJrbKo ToqKti,  3HaqeHHf B KOTOpbIx nonaAaloT BHyTpb
trHT€pBZir '12, OnpeAeJIeHHO|OSTI4III i  l l3OJIl IHlI f lMU. BO IUHOIIIX C,' Iyqa-

fx  3HzrqeHr{e  Ha ITOBepXHOCTH HeJIb3 t l  O lpeAeJILrTb s  XaXAOf i  l l J

Bo3Molr i l rrJrx ioqeK rr I{x rar{}Ke He,tb3fl  H3Mepurb s Kaxofi-.EH6o
riouxpelHor? roqKe, r ioropyrc Mbr MoTJILI. 6u ett6part.  O6utvno npo-
BO.rlr iTCr{ ceprrr KouTpoJlbHbix Ir3Nlepellnri  B AoBonbIlo npol l3Bo,' lhHoM
rie6o.rruol,r MHolKecrBe roqeK, TaKIIx. I iaK no"' Io)Ker{He criBax{HH,
TorrKIl  ccrl tcunqecnfix rccJrer,osarui l  ILII I I  I IoJIolKeItEe roqeri ottpo-
6 o e a u i r s .

l lpoee4enue uso"'rHHuii  \ro)ieT ocyqecrB,' Iqrbctl  BpyqHylo, KaK

9TO .r,e"rrar'rocb rrpe)i(Ae, rrJrr.r )Ke c IIoMol]rb]o 3BM. fl0crpoculte
r{aprbr c nououuro 3BM o6llqrio coAepx<tlr nporaexiyrouult i i
3Tar r  -  r rocrpoeHl re  MareMar t i , {ecxo i i  t toBepxHocrp l .  On Ao,qx{eu
n p o n u c  i B o B a r b  n o c r p o e H l n o  t r : o . t t t u t t f i .

Cor ) reerc re ! ' rou1ar {  nporpaMNla  grn  3BM ro3BoJ l f leT  B l rqepqH-
BaTb H-rOr' l lqHI' i14 Ha OCHOBe \{ i lTCMiiTLIrIeCKlI" i  CTpOIIIX COOT}IOUIe'
Hr.rr i ,  Br-r ler iarcrlrrx I I3 rcoL{clprtt I  l ioHTpoJ't-bIIbtx roqeK. f lplr 3'ro}. i
reoJrot o6uqso HcnoJlb3yer He ToJIbKo l(orlrpoJlbHble ToqKi{, } lo I l
cBolo r ioHu,efiqt i lo i l  npeAcraBJIeHI{g o rol{,  i ial{  3Ta noBepxHocrb
j loJrlr(Ha Bbrr./r f iAerb. LcJIII  3rH [peABapHTeJTbHbIe AOfa.qKH o]<a]Ky'r-
c,1 1rf l  cr,), ioM Aed'Ie r ioppeKTHbIM!I, To KOI' l f ieTegrglt i t  feoJlof ol ia-
)KeTCjr rr cocr0flHl iu CO3.ir,aTb r(apTy, npeBocxoAtl lqylo no KaqecTBy
riapf\ ' .  l ' , i , iqepqegFi) ' ;o 38,\\ .  C lpyroir cropoltbl,  ecJILI Aoral lxr. t  re'
o . r lo i 'a  0 ! r3 }K)  TCf l  omu60q i t l tu i r ,  10  c i io l i t iATe! ' l5Hat {  I ia l l ra  6J , , l c r
co.lcl l ; ,r i :rrb cepbe3ribie oI. l I i l6xu.

bbl"rr;r  trpoBeAcHa cepr.rf f  sKCIIepfl !1eH]'oB, COCTOflxII ' IX B I ipOBep-
r (e  Kapr ,  rJb Iqep. { r rBaer ' rux  381,1  [20 . ]  .  Ps l  o i l r { ' rHL- lX  r tcQr r ru l t t ioa-
I  eO"{OfOB BLICTy l l i l , lH  I IpOTHB I IJ I IpOKCI  I IC I lO" {b3}e  } , {b IX  npOrpa l \4M
aBTOi , r in  l t , t c rKo io  r i ( i c rpocHr i f l  r iapr  B  l l30J I I . rH I . l r i x .  l l ponepaeu l te

/ laHIlbrc coi forr.rr{ l ls cTpyKl 'ypHl,tx i6co.[Iorl lblx oTNleToK e Ha6o-
pe c r iB i l ; , r i r rH ,  npo6ypeuHbr .x  Bor i l ry f  l [enor icxoLo pnQa s  A . r t l6ep i 'e .
14HSopnriqur{ }r3 He6orbruolo ir . t icJ'ra 4eric'rnure.nbHo Aocr\/ IrHbrx
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:KBaxHH 6U.na npeacraB'teHa yIIacrHHKaM 3KclepI{MeHTa, IIeJIb

KOTOpOTo cocrotidlla B oIIeHKe cpaBHHTenbHbIX cnoco6nocreli qe-

,'roBeKa r.r Ma[]IiHbr B cO3AaHIIH orBeqa]oqeii AefiCrsHTeJIbHocrl 'I
cTpyKr)'pHot? xapru B Li3oJII ' lHutlx.

Bce nocrpoeHHble Kaprbl 6u.ttn oqesb noxox(H s6ntzsll NoHr-

i)oJrbHbIX TOqeK I{ B KOpHe OT,'IIqaJIIICb Ha HeKOHTpOJII{pyeMbIX
Ji, 'rouraAflx. Hexoroprte feoJ't-orta nocrpoLIJII] crpyKTypHbIe KaprL'I,
KaqecrBo Koropblx 6ltro eHtlle, qeM l(aqecrBo Kapr, I locrpoeHHblx
rro [pofpaMMe AJIfl 3BM, B roM CMbICJ'Ie, qTO HX npeAcraBJIeHLIfl
cKa3a,{rrcb 6o,ree 6nltgxNN4tI I( crpyKTypHrtir,t t iouQntypaqllsM, co-
orBercrByroullrM norrHoN{y MHo)iecrBy AaHHI,IX. oAUar<o ApyrHe
rcoirorrr AorrycTll, l i l  cepbe3Hble orutt6xrt. Cauult HHTepecHblM oKa-
3aJIOCb TO, r r ro r {apra,  nocrpoeHHaq 3BM, nor lT[  ToqHo coBnaAaJla
c ) 'cpeAHeHHbrN{H I iapTa\1H, r locTpoeHHbIMLI Bpyr lHyIO,  T.  e.  qacTb

f(]o"lrofoB ilpoBoArrJra i luHLrr4 MelKAy KOHTpO,{HbbIMH TOTIKaMI{ B
o.lHO\,I HanpaBJIeHIIfi, B TO BpeMq l(al{ Apylafl qacrb npoBoAxd'la i l-\
B npornBonoJrolr{HoM HanpaBJIeHIif l. 6o,rsuruncrBo rIpoBeJII.{ cBoH

"rlrrr{urr uepe: o6qy}o cpeAH}oro rotl l iy, n To,lIbKo HeKor0pbre Aonyc-
"irrJru orKJroHeHile B ry riJrIr Apyryio cropoHy. Kouryptt, ripoBeAeH-
li i,re 3BM, noqru B rorrHocrn npoxoAud'Ir.r qepe3 cpeAHloro roqKy
eloro nyqKa nuuui t .  B arou npr lMepe nporpaMMa A,rs 3BM se, ' Ia
cc6q riax <<ycpeAHeHHltri reo,lor>>,

OAnaxo uan6onee cunrnur i  apfyMeHr B nor ' Ib3y nocrpoeHnf l
r(apr B u3oJ'rltHl.rffx c noMourblo 3BM cocrol4T B ToM, qro npa groM
co371aercfl MareMarr.rqecKas MoAe!'rb Kaprr.ipyeMoii nonepxHocri.{,
Koropaq Mo)Ker 6nru ucno.lb3oBaHa rarixe i l AJtfl. Apyfflx r{e.ner?.
Hanpnnaep,  Mofyr  6Hrr  sErnoJrHeHbr raKr{e o lepar l I la ,  Kar(  Kapru-
poBaHtre orxuroHeHrrii or f ioBepxHocrn, BbrrIHcJreH[e o6beMoB HI.r]Ke
rroBepxHocru,  pa3rrr r {Hbre onepaqun Me>KAy rroBepxHocrsMrr  (nocr-
poeHue u3onaxur -  Bbrr{HraHr le o4uor? noBepxHocru r . r3 Apyror i ) .

Heo6xoAunao orMerr.rrb, uro 6o.nrur.rHCrBo rrporleAyp nocrpoe-
Hrrfl r iapr B H3or'rnHuqx c noMo[lrro 3Br\{ f lB,'rnlorcfl Heox{rrAaHHbI-
Mrr ;  B r rx  ocHoBe r ' re l r (HT cna6an reoper l l r lecxan npopa6orKa cBf l -
:,;eii pa:"'tr.ruHbrx Ircnor'rb3yerrlbrx B Hrrx MeroAo,,'rofuii. Cxopee oHtt
ocHoBaHbr Ha AonyqeHi l fx  3 lpaBoro cMbrcr ' ra H csofrcrsax noBepx-
tlocrr.r, BbtTeKatoulr.lx Ir3 npaKTr4qecKoro onbITa.

l{er<oropuc Aon}'u{cHrr Ao"rrN{Hbr 6nrt 3aJro)KeHbr s rro6oit
er't.trrc,rrrre"lbHlri i a,lropuTM, acno,rrb3yeMlci-f i Anfl. co3AaHlrfl l ,{aTe-
uaTrrqr .cKoi i  MoAer l r ,  r " r r r r  r ioropof i  crpoHrcn Kapra B I r3od' r r IH{ t f lx .
Jar ioHqeHHaq r{apra orpaxaer 3TH Aoi lyu leHl is ;  MoAe.{b orrpaB.qa-
Ha II I iapla qBr'rf leTCff cooTBeTCTByrOU]HM ;leirCrnAre,rbHOCTr.r f lpeA-
craB'Teril leM lloBcPxHocrll ro,qbl{o rtpH ycd'IoBII[, ecJIH 3TI] AoIIyqe-
ntrs  o6ocuosaur, r .  B o6u1eu c, ryuae nporpaMMa rrpeAHa: lHaqeHa
,r ,Jr r  KaprrrpoBaHrr f l  r roBepxHocrr . t ,  t ioroparr :  a)  oAHosuaqHa Bo Bcf l_
Noi i  rouxe;  6)  Hci rpeprrBHa BcroAy B r rpeAe, ' rax KaprrrpyeMoir  n lo-
u1zrAn;  n)  aBTor\oppe,r r rpoBaHa Ha HeKoropoM paccrosHut t ,  6ont-
JI ICM, qCM THII I IqHOC PACCTOflHIIE MEX(AY I(OHTPOJIbHbIMI i  TOqKAMH.
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Ec.ng urr.reercg roJIbKo oAHo Bo3Mo)KHoe 3HaqeHue, Koropoe
Kaprr.rpyeMoe csoricrso Mox(er lMerb B HeKoropoft sa4aHnofi re-
orpaQuuecroli rouxe, To 9To csoricrso Ha3btBaercq oAHo3HaqHbrM.
B xa,{ecree npnMepa MoxHo nprrBecrn H3MepeuHyro B cKBaxuHe
a6co,rrcruylo orMerKy crpararpa$nqecKoro ropr.r3oHra, Koropafl
HCnOJrb3yercfl npI,I nocrpoeHr.rn crpyKrypHbrx Kapr B rr3oJ[rHHf x.
flpe4no,raraercr, qro Her Apyfux rtp].rquH HeorrpeAe,'reHHocru H3-
ltepeHur.i KpoMe rex, r{oropbre Bo3HuKaroT Lr3-3a HecoBeprxencrBa
rrHcrpyMeHToe. Torrxo i lprr or{eHb peAKr.rx reoJ]rorlrqecKHx cnrya-
4raax (uanpr.rMep, nepeBepHyrafl cx.na4xa) B crparHfpaQlr.{ecKorl
eAHHHue Mo>KHo npeAnoJrolKr.rrb Ha,'ruiqae 6olee oAuori a6co"rnr-
uof i  or t rerr<a n o4uor? ToqKe.

Coscent  He or{eBrrAHa oAHo3HaqHocrb Her ioro l lbrx reo. lorr rqec-
KH.{  r repe\reHHbrx.  Hanpntrep,  r i  rMel)eHHf l  noprrcrocr f i  H,rnr  x} rMH-
qecKoro cocraBa - crarucrlrsecrine no csoeft npupoAe BeJrnqnHbr,
a noBroprroe onpo6onaHHe lr aHa,'rr{3 s oAHofi u roir )r(e roqKe
Mofyr nplBecrlr r{ HeKoropofi noc.[eAosareJlbHocru suaqeuuii. 3ro
o6ycnonaeHo KaK ouu6ratru us l repeHur?,  TaK rr  cnyuaf iHurr , rH H3Me-
HeHr.{rMrr g se6o.ntruux o6pasqax aHaJrr.r3upyeMbrx nopoA. Eo.nr-
rrIHHcrBo aBroMaruqecKHx [pofpaMM [ocTpoeHr.rfl KapT B ]r3oJlHH[-
rrx He npncnoco6leHo r{ raKrrM noBToprrcItdr{Mcfl AaHHbrM, xorff
MHo)KecrBeHHue ria6,rrcAeHufl Mofyr 6url lpueeAeHbl H eArrHcr-
BeHHOMy I IpeACTaBlrTeJrbHot{y 3HaqeHtrro,  TaKoMy, KaK cpeAHee uJ ' tH
MaTeMarr Iqecr(oe ox i r rAaHI{e,  t ioTopbre 3aTeM Mo)KHo HaHecT}r  Ha
KADTV.

ABroMaTuqecKue npor leAypbr l tocrpoeHurr  r (apr  B r r3oJrHHnf lx  cO-
Aepx(ar rrHrepnoJrflr l,Hro Me)KAy rioHrpoJrbHbrMri rorrKaMrr Ir 3Kcrpa-
no,rturlo BHe irx npeAed'IoB. I(ar< c.ne4yer I,I3 lrclo,'rb3yeMblx Mare-
MaTl iqecKxx MeToAoB, BCe 3Ha!rCHHg, nOIyqeHHbIe B pe3ynbTaTe
HHTepno,'rf lrIulr, JIexar Ha HenpepbIBHoii uar"rouHori [oBepxHocrl4
MexAy KoHTpoJrbHbIMH TorrKaMrr .  Ecnu Bex{ecrBeHuar noBepxHocrb
coAepx{r.rr pa3pbrBHbre HapyueHHfl, 'r 'o orrrr He 6yayr BbrrB/-reHbI
rrporpaNlMor i ,  a  6.v lyr  3aKapt 'upoBaHbr npocro xar< o6,racrr ]  oqeHr)
r.ipyroro Hari"rroHa. !,.un lpe.4crilBJreHrrfi pa3JroMoB rr' lrrr Apyflrx
Ar43a, IoHr i ruBHbrx Hapyueurr i i ,  o  r io t 'opbrx HMeercf i  npeABapl t re, rb-
uaa t ruQropMar luf l ,  nu6uparcrcf l  cneUHaJrbHbre r lpoUeAypbr,  B pe-
3yJrbTaTe Ilpu\{eHeHurr t ioTopbl.\ Ha riapTe IjoflBJIfl}OTCfl rpaHI.tubl.
3BM no uporpar \ 'nv{e r i i lpr r rpotsurrHrr  Bblqeprr{T.  r roBepxrrocrr , r  Ha
riporilBorri l, ' tor{Hbrx cropoHax or rpaHHu 'r.ar(, KaK ec,rrt 6lt oHlt
6u,rrt conep[IeHHo orAe,'IbHbrMH ]iapraMu. CoorsercrBylotqil l  Mil-
TeMarrrr{eciiafl MoAeJrb 6yaer riMerb pa3pbrB s .rHcreuirrrx 3Haqe-
Hl t f lx  B;- (o. r rb rpaHuu.  OAuaxo HeBo3r\ ro lKHc co3Aarr ,  nporpaMMy no-
crpoeHHt l  l iapTbl  B r3odl l l IF lHf lx '  I {oropat l  aBTo\ lar l tqecKH pacI I03Ha-
e ' f  parpbr ts i lb rc  Hap) ' [ IeH l r f  .

l  l p o f  l ) a M M a  n o c T p o e H H r  r { a p  I  B
uIeHHIi,  rrTo 3HarleHHfl I IoBepxHocTH
CO 3HAqCHH'MH B COCCAHHX TOI]KAX
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I I 3O , IHH ] , I f lX  OCHOBAHA } IA  AONV.
s oAuor i  ToqKe recHo cBrr3aHbr

H MCHCC TECHO CBS3AHb I  CO 3HA.

qeHHflMH s 6oree orAaJ'IeHHbIX TOqKaX. ,[ lOnyUleUUe O TOM' qro

KaDTxpyeMafl nepeMeHHatl nOJIO)KuTe!' IbHO aBTOKOppe"rI, ipOBaHa nO

r.reHslref i  Mepe Ha Ma,' lbIX paccToflHI ' I fX, B aJIfOpllTMe COOTBeTCTBy-

ei nutOopy i1n^su oUeHHBaeMorl roqxlr scex 6rl igre>Kaul 'x K.HT-

po"{briL,rx Toqeti ,  nocJle qelo oIIeHKa I loBepxHocTI{ B ToI{Ke ocyul.e-

crBryrlercq C noMoulblo HeKOTOpOTO CnOCO6a yCpeAHeHIif l '  EC.l l t  nO-

B e p X l l O C T b B b I c o K o a B T o K o p p e l u p o B a H a , T o B c e s T I . I c o c e A H H e H o H .
Tpo. rbHb le  roqxu 6yayr  uMerb  npHMepHo OAHO H TO >Ke 3HaqeHHe'

u rrx cpeAHee 6yAer o6ocHosaHHori orIeHKOii B npoMe)Kyroql lblx

ro r l iax .  HaO6OpOr ,  eCJI I I  I IOBepxHocrb  CJIa60 aBrOKOppeJI l lpOBaHa '

ro coceAHlre KoHrpoJIbHbIe roqKa 6yayr MaJIo cBtl3aHHbIMx Apyl '

c ApvfoM; oHIt raKlKe He 6yayr HMerb cB9^3t4 co sHaqeHl' leM B oue-

Hr.rsaeN{oi i  roqKe. f lpl t  raxax ycJloBI' l f lx cAe,' larb o6ocHoBaHHoe

rrpeAI]oJrox{eHfle o npHpoAe eroi i  noeepxHocTl{ Me}KAy l ioHTpo,' lb-

HbI M I1 TOq KAMI,I O]i  A 3bI B AETC'I HCBO3M O}KHbI M,

Tpnaurynnqnc KaK MeroA nocrpoeHnq Kapr B fi3ofiHHl'tcx

Ilepsaa npofpaMMa nocrpoeHur Kapr B Il3oJIHHIlf lx c rIoMoI[bIo
3BM 6rr.ra npocrblM npHMeHeHI{eM MeroAoB, HcloJIb3oBaBrxHxcn
.lJrfl irocrpoeHr.rfl r{apr ro[ofpaQaMu Bpyr{Hyl,o [39].

f lpuuzuIaR, qro IIoJIoxeHufl KoHrpoJlbHhlx roqeK npoH3BoJIbHbI
I I  He nOAqIlHtl IOTCfl HIl I ial(OMy npaBI'{d' Iy '  l4X COeAHHfl}OT CHar{aIa

ri l )r j l \ {brMlr Jtr4HtIf lMLL. Taxult o6pa3oM noryqaeTctl  ceTb TpeyfoJlb-

r r r r i ioB.  noKpr , rBaIou l rx  Kapry  (puc .  5 .44) .  f lpu  xF l repno! ' l tu l ln  HH-

b

4;:z)^-u>^,.\l<T..;)1i-l
t ' i) '-{ I \^/'-\-+'- 

\!-'-''-

6
Pnc. 5.44, Oqenxa noJroxennq H3orn-

nufi lreroAom rpuaury,rnqnr [39]:
o - AaHHbre, HepaBHonepHo pacnoro-
xeHHbre B trpocrpaHcrne; 6 - rpeyronb-
Hr.iKH Kaprfipyeuoii n,ronlaAH c Bepilu-
HaMlt  B 3al laHHblx Toql{ax;  6-H3oJl l l -
Hur,  npoBeAeHHble qepe3 cropoHbr rpe-
yfo,r rbHl ! r (oB, npurreM KoHKpeTI lue 3Haqe-
HLI' oTlleTOK B 3a,[aHIIr,IX rOqxax 6N,lN
saf tAesu Mero! .oM,runef tnof i  vurepno-

J'rsrlHIr
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]r(e cropoH rpeyfod'rbHHKoB HaXOAqr rorrKfi, B Koropbrx a6corrorHafl
orMerKa HMeer 3aAaHHyIo rrocroflHHyro BeflHrlltHy. CoeAHHnq
ToqKH paaHbrx a6co.rrotsux orMeroK, Mbr rioryrraeM ueroropurl
l ioHryp. !,ericrnare.nbHo, rroBepxHocrb Mo)KHo rrpeAcraBr.rrb Kari
pflA IId'Iocl(HX Tpeyfor'IbHblx IIJIacrHHoK, Kax{Aatt Lt3 xoroDbrx uMe-
ET YIJTbI B KOHTPOJ' IbHbIX TOqKAX. I IOCTPOCHTIC KAPTbI CBOAATCfl  I {
IPOBCACHT}O IOPII3OHTA, ' IbHbIX JI I IHI , I I i  UCPCS 3TII  HAKJIOHHbIE TIJIAC-
TI'{HKrr. floqru xaxAnri cryAeHr-reo'rror trJ[r ].rH)KeHep ]rMeJr Aerro
c pyIIHbIM 3KBI'lBad'leHroM 3roro [poqecca npu BbInoJrHeHri]I ynpa]K-
ueurrr? tro tiaprupoBaHl]Io tr,rrr cr,eMKe.

Ouenu4uo, qro ecJrlr xoHTpoJIbHbIe roqKfi cBfl3aHbr pa3rur{Hblr,{
o6pa:olr, ro 6y4yr olpeAedTeHbl pa3rurrHbre MHo)KecrBa rpeyroJrb-
.iJblx nJIacruHoK It pa3JIIrIHbIe MHoxecrBa KoHTypHbtx ,rzHuii. B ge-
l ' ioropt lx  paHH}IX nporpaMMax nocrpoeHlaf l  Kapr B H3o, ' ruHHrrx npo-
clori seol AaHHbIX TorIeK B pa3rlzrIHori noc,r-eAoeare.lbHocrr.r nptr-
BoJIr.r, 'r K 3aMerHoMy Ha rJra3 pa3,'rHq[ro usonuuuft Ha xapre. gro_
6u rrs6exarb srofo, 6lr,rr.r cAe.naHbr nonbrrKH nu6parl eAr.{HcrBerr-
Iioc ollrurlad'IbHoc MHo}KecrBo rpeyto,'IbI{t. it ioB Ar'tf l  Kaprr.ipoBaHilf l.
o6uqr io aro o3Haqaer,  qro rpeyfor ' rbHaxn nu6rparctcq n ic tor l t  o
6'rttsxuul't K paBHocropoHHIlM' HacKoJIbKo oro B03MolKHo, I,IJII i qro
Tpe]/roJrbr{1ir{11 AoJr)KHbI ]4Merb HaaMeHblxyro Bo3Mox{Hyro Bbrcory,
HJIIr qro uaH60,rlruafl cropoHa rpeytor'rbHlzKa Aod't)KHa 6Url ga-
cro,rrbKo Noporxori, HacKo,'rbKo aro Bo3MolKuo [30J. K coxa.nenux_r,
He H3BecrHo Hr'I oAHofo a,'rfoprrrMa, xoroprti i  6st o6ecileqHBaJ'I no-
crpoeHlre rpeyfoJrbHoj i  ceru raKHM o6pasou,  qro6H Aocrr . r faJracE
orrruMaJrbHaa xouQHrypau,Hr.  3ro qacro npuBoAxr x  upesnuuai iuo
6onsuouy BpeMeHn BbrrroJrHeHrifl aJrf opHTMa, pe3yd'rbraroM qero
oKa3aJrcfl no,rultri orKa3 oT MeroAa rpeyfo,'IbHxKoB. Ero Mecro
3aHflJIH npoIIeAypbI, Koropble HcnoJIb3oBaJIr.r KoHTpor'rbHbre roqritr
TOJIbKO Ar'rf l no,' i \/qeHI4fl orleHoK rroBepxHocTri B y3,,rax pery,rnpuori
cerH H 3areM Arq [poBeAeHlrq H30!'tr. iHuti no ee y3JraM, a He ilr)
ca Mr.tM KorrTpoJIbHbIM TOTIKaM.

B noc,reAurze roAbr HaMer'r 'rcs Bo3BpaT K Tp'aHfy,rqur.{oHHbrM
npoueAypaM 6,' laro4apri co3AaHraro ar'rfopr.rrMa, xoropurl [o3BoJifler
ro, lyqrr rb roqru onraMar ' rbuyrc cerb Ha_nepBoM ruarc [39] ,  [Sbl .
3ru ceru, Ha3brBaeMbre rprra'ryJraquer? !,e,noHe, onpe4e,ieuor e4,r,r_
crBeHHbIM o6pasou Arq AaHHoro MHoxecrsa roqex.  B Aoncl . r ruenue
K 3'r 'oMy o6pasyeuue rpeyror'rbHrrKr.r Hacrorrxo 6,rusxH K DaBHo_
cropoHrrHM, HaCKO, ' tbKO 3TO BO3MO)KHO. 3ro 3Haqi lT,  qro Hau60ar-
IIJHC p accrottHHtT, Ha KoropbIX Aod'l)KrIa npon3BoArirbcfl UHT€pr1o;1ii-
i l l i f i  A,rri Haxox{AeHua yponHefi ugo,ruuiri i  MeHb[rc, qcM B lpt,roii
1 l )C\ ' f  O, ' lF,HOfi  Cef  U.

l lc l l i  nrur  HMeeM AeJro c paccesHHbrM MHo)KecrBoM rorrex,  ro
MOlliHO ce6c npe4craBHTb, qro KalKAat roqKa, Jlex(aIrafl BHyrpa
MHoroyro l r lbHHKa, pacro, ' Io lKeHa 6,rHl<e x, r rc6or i  Apyro i r  . t .oqKe,
r rof icp]Kau{er : rc f  B HeM, qeM K roqKe BHe efo (pHc.  5.45) .  Hao6o_
POT, KAX{IA' I  TOI{KA, HAXOAfl I I IAf fC'  BHC 3AAAHHO|O MHOTOVIO,, IbHH-
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Pnc. 5.45. Muoroyronlunx Tnccena
(sanrpuxonau) noxPYr roqxlt  A.

Bce ro,txlt BHyrpii rIHoft)yro'rlbllllxa 6nn'
>tie i{ ToqKe .4, uet"r ,rtrc6ar Apyfaq ro'lia

PNc. 5.46. Ceru rpeyro,'rbHltKoB ,(e.noxe
Boxpyr roqxu ,4.

Bce ro.rxu, coeruHeHnbre c ro.txori  A,
rr B Jrr lorcfl ee Tucceno gcxri \,r lr coceafl :'{ It

ria, 6rn>Ne K Herioroporl 4pyroii, qeM K roqKe, .nexaIr1efi BHyrpI'r
t:rTor'0 r{HOIO)'IOIbHltXS. 3rO - naU6Onee KOMIIaKTHOS IIOApa3AeJIe-
r r r rg  i l i lOCTpaHCTBa I I3  BCCx BO3MOXHbIX.  MgOXeCrBa MHOlOyIOd i lb -

lrr i i ioB C TaI{HMu CeOtiCrgaHtIa Ha3bIBaIOTCf MIlOlOylO,' lbHHKaMiI THC-

ccn i r ,  ! ,upux , ' Ie ,  BopoHofo  H Bo3H14KaICT Bo MHoTHX o6" ' Iac rgx .

i 'corpaQu IIci Io! ' Ib3yIor MHoror{reHbI THccesa A, ' ts MoAeJII lpo-

uaHrirr soH B/'rLrrHIJq KoHKypflpyrcuux ropoAoB. MoAenl pocra

ri ir l le i  a,r,rroB B TBepAeloiqeN{ pacrBope B MeraJIJlypri l l l  ocHoBa}Ia

rr i i  \rHorofpaHHI{I(ax Bopouoro, gBJIf l lolql lxcq TpexMepgul,t  o6o6-

l i iL 'r i i iar l ,r  t i t iofo),ro,, i i r trurbg. COeotrynuOcTb NIbIJIbHblx I ly3bIpefr,  o6-

t . )u . ; \ ' ( j r  J Ie fKO sa6; r rcJ ,ae t ' t y rc  cerb  N{HOfOfpaHHAtroa  Bopouoro .

i iuoroyronbHuKH,  Her locpeAcrBeHHo npHMblKa lou f le  K .  Ml {o fo -

\ f  o, ir5HllKlr TucceHa, 3ai{J' t}OqarcUleMy 3aAaHHyFo TOr{Ky ,4, Tari l ie

rr i l . ' i r !rorcrr r l lHoroyfoJlbHul{aMIi Tacceua, xaxlui i  I I3 KOropbix :Ja-

I i i l tOrraeT eAI.IHCTBeHI'IyIO TOqKy. 3rI l  TO.IXU Ha3bIBaICTCfl TUCCeHOB-

ti iuMrr coce4qMu Toqt(H A. Ecnu 3TII TOqKII CoeAuHuTb i lpf l l t {bI idII

. r i r r t { r i r ]MU,  To i lo . l y r r f i rc t  rpeyroJ lbHaq cerb  [e "uoue (pHc.  5 .4 f i )

f , , : i ; i , ' rrr6cro pa3\ ' tcqel i t i t i  roqet{ I iaK N{rlofo} 'ro, ' IbI{I IKI ' l  Tuccett i l ,
' I : r i i  r l  rpeyfoJlbnl lr in / [e,noue eAI' lHcrBeFII{bI.  f lpoqecc rpnaHryfl t i -

t l l r r  cOCTOHT B OI ipeAeJ le l l t iu  T I ICCSHOBCI i l tX  COCe4e i i  I IOCr ' ieAORi l -
' r ' r J r inb tx  TCr le t i  Ha I {apTe.  Ha puc .  5 .47 ,A ua t i4eHl t  COCeAI I  TOr l  l i l l
/ .  ( l rraqa,ra npeAloJrolKuM, r lro eSnrtsi ' r  Tor{KII .B l lueercs coce,r
l r  i ,L ; (  l l l oux{  r (pyr ,  AxaMerp  l (o ropofo  onpeAe, ' i sc lc f l  o rpe3Kom AIJ '
l l c . ' i  r r  8 , . i , - r l , , t ' , tpy ra  I {e r  j lpy f r rx  rcLreK, - ro  B  4e f ic re l i re . lb r io  6 \ ' -

i lc 'r  coccALrr ' , i  ,4. Ecnr Her(oropafl  rorrKa Briyrp[ ] ipyra 6yAer uai i-

; .( \ t I i r  ,  r 'o crr ia 3:r l ieiul ' f  ro' lKy .8. l loucir c! ' IeAylor{efo coce4a npo-
ir: lBoi l t ' ITctt I l r lo ' i ' r iB ,r: lcc'RCri crpe.nxu orHoc[I ' leJbHo roqKt{ ,4. K1r\r
pzl3; ' I3f2erct{ ) i l ie3a HHrrr}{ oSpa3oM Tar(, t IToSbI TotIKIl  A u B 6utl t t t
pacr ioJ Io lKeHL, I  I Ia  c io  . l r l rn , {e rpe .  3arer r  BHyrpeHHocrb  Kpyra  rpo-
Bepf le rc f l  l ta  Ha. r tuq t tc  ] iaKr rx -J l i t6o  gax ; t to . IeHHblx  B  I IeM Tor tL ' i i .

Ec" r l r  6yAe l  Ha i i reHa oAi Ia  roqr ia ,  ro  oHa 6yaer  BropbIM THcceHoB-

83



ic\' .
/ \ ' l
\)1 '

a a

6

a--'/,\- - - - i - t c

Puc, 5.47. OnpeAe,nenue Tuccenoncxux coceAefi roqxu l:
c-B KaqecrBe Bo3Mo)r(Horo coceAa ru6paua ro'Ixa B t-t  f locrpoeHa oKpyxHocrb
c rnaMerpoM AB. Ecau oKpyxHocrb He coAepxr.rr HHKaKr.rx ApyrHX rouex, ro B
ecrb coceA; 6 - 6otrtwaq oKpyxnocrb c roqKaMH A u B na seii ncno,'rb3yercrr
A.nr noucKa 6,ruxaiiurero coceAa B HanpaB,'reHHH fiporliB qacosoii crpe.nxu. C ln-
nrercfl coceAoM, TaK KaK yrotr BCA upeBbrrrraer yron BC'A; a-r.rcxo/\rr r.t3
oKpy)KHocrr.r Anr xopAbr AC, uaxorur't coceAa D; e - oKour{are,lruufi noacx xpyra

npuBoAnr cnoBa K roqxe B

cKrrM coceAolr. Eclu 6ylyr saftAesu ABe HJru 6o.aee roqKr.r, Haro
npaBHnbHo orrpeAenrrrb Bropyo oKpecrHocrr. 3ro AeJraercfi c no-
MOIrIblo BbrqHCJreHr.rg yrna, o6pa3oBaHHofo roqxori B, roqxoilr-riari-
AHAaroM H ro.{xoil A. I4crussatft rucceHoscxnft coceA 6yaer o6pa-
3oBbrBarb uaH6o,rruur? yro.n (puc. 5.47, 6\.

floucx rperbero rllcceHoBcKoro coceAa lpoBoAflrcq c rroMorqbro
Bbrqepql{BaHng raKoft oKpy}KHocru, qro roqKa A H roqxa C, nro-
poft coce4, Jrexar Ha ee [epuMerpe. flponeprror, Her JrH BHyrpH
3rofo Kpyra rarofi-.la6o tovxlt, Koropyrc uoxno 6u.ro cqnrarb
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pnc, 5.48. CoeAilHqc Txccenoscxvx coce-

oeir roqxg A, no.lyuaerrl  rpeyronbHylo cerb

IoxpYr "ro\xu A, l lpouecc 3areM noBropq-

il",-''aaq ol"on H3 roqeK B-'F H raren
ontlTb noBTopflrcT

rDerbrrM coceAoM D (crrl. puc. 5.47,6) . !,alee crpollrcr Kpyf' Ko-

rbpuii Ha cBoeM neptlMerpe coAepxnr rolIKI{ A u D I'I BHyrpI'I Ko-

Topofo npol.l3BoAHTCf IIOHCK qeTBepTOrO TI'ICCeHOBCKO|O COceAa.

Moxer crytlHrbcq, qro roqKa B 6yaer cHoBa o6lqsreHa rl ' lcce-

HoBcKHM coceAoM; rofAa Bce coceAn .A Ao.lt>xsu 6ltt '  oroxAecrB-
JreHbr (puc. 5.47, e). Coe4r.truB 3rIIX coceAeft, rlo,lyrluM Tpeyronb-
Hyro cerb BoKpyf  A (pt rc .  5.48) .- 

OAun H3 THcceHoBCKLIX coceAeii renepb o6osHatlaercs qepe3

HoByro rorrKy .A, noxpyr roropoft cHoBa 6yaer npou3BoAnrbcn no-
LtcK, 11 Becb npoqecc HaqHeTcfl cHoBa. ueTb pa3pacTaeTcs, pac[po-
crpaHfi.f lcb, noAo6go BoJIHe, tro Kapre Ao lex nop, noKa Ka>Krafl.
roqxa ue 6yAer B Hee BI{JI}olteHa. Ans AocruxeHIll aQQer<ranuo-
crrr eurqucreHufi ue.necoo6pasno ilpeABapLrred'IbHo ocyurecrBHTb
coprHIloBKy r{oopAI.iHaT roqeK AJIfi TOfo, qro6lt IIpH rlollcKe cHaqa-
Jra paccMarpHBaJrHcb riau6o,ree BepottrHble KaHALIAaTbI Ha poJIb
coceAa. Xors eror [pol(ecc .r.oBo,'rbHo rpyAHo ollucarb, MaxKal-
,rax rr Pocc [55] onpeAeJrsror rrHcJIo seo6xoAuuux uJafoB AJrfl
OCYU{CCTBJICHI, Ig TPITAII IY"TI ' I I IHH I ICKOTOPOIO MHOXECTBA I I3 N TO-
qeK rr  noKa3brBaror ,  r i ro  oHo npo[oplu{oHad'rbHo nlogn.  Hao6opor,
ql.rcr'ro onepaqur?, rpe6r'eulrx A.rrr nocrpoeHHr rpeyroJrbHofi ceru
MeroAoM rpo6 u oruu6ox, nponopulroHa,'rbHo n3, a uucno uaroB
n p,' 

; 11:19.?_..1.1" :."_t 
n n ponop uH oH a r ruo tz 2.

AON}I i l ICHITC, I ITO TPCYfOJIbHHKH NPEACTABJIf l iOT HAKdIIOHCHHbIC
tIJIocr(ue r, 'racruHKH, olreBriAHo, c,'reAyer H3 oqeHb rpy6oii arri lpoK-
cttMar{r.ru rroBepxHocru. Eo.tee roqHafi arrnpoKcuMar{r.rr Mo)Ker 6r,rrl

"I IOCTI,I I I{YTA, EC.[H i , ICTIOJIb3OBATb I, I3OIHYTbIC TPCYIOJ'IbHbIE IITACTHI{-
Kl l ,  B tIacTHocTrI, ec.rrH yAacTcri coeAHHr,rTb HX f, I IaAKo BAor'tb r{paeB
TpeyroJlbHuxon. [ ,ra grol i  qe, 'rH Ircno,rrb3oBa,lt icb pa3Jn]1111619 Me-
roAlt.  OAuH Hs Har. i6oJree par{HHx coc'rotrr B Haxo)KAeHrrrr rpex
6.nnxal iurux coce4eii  x croponarra rpeyroJlbHuKa, H 3areM B rlocr-
poeHHH rroJrr.rHoMHa,rtHort TpeHA-froBepxHocrr.r Bropoft creneHLI t to
Jrl t \r  ror{KaM r.r ro Beprrr i ,rHaM TpeyroJlbHr{ira. f lonepxHocrb rpeH-
. la  n ropof t  c re r reHu r (ynoJro-  l l .na  6accer iHoo6pasHaa,  oHa onpeAe-
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Jrercfl [recrb]o r{o3QQIlI{ueHTaMr. 3ro ognaqaer, qro r.rcKoMafi
loBepxHocrb npoxoAr.rr B rorrHocru qepe3 Bce urecrb roqer{. i lo, 'r1r.
qeHHoc ypaBHer ' {ue 3areM Mo)Ker 6ur t  ucno,rb3oBaHo AJIn Haxolr ( -
AeHHr psAa roqeK, uMerouIUX raHHyro orMerKy. 3rn roqxn coeArr-
nflIorcfl, o6pa:ya He IIpffMbre ,tHHIrH, a LIcKpr4Bd'IeHHbIe.

[a>xe HecMorpfl Ha ro, r]To nprlMbrKaroulr4e rrJracrHHKH nol6n-
palorcfl c IIoMouIbIo Hcrror'tt,3oBaHurl oAHLix Lr Tex >Ke roqeti, Irx
I IOBep^X I ICCTT{  TpeH Ia  He  COB i l a IaK )T  TOT ]HO BAO,Tb  ! ' I i rH r r i l  nCpeKpH-
' I ' I ] f l .  . ' 'TC 3HAI]HT, I ITO HATPABJICHHfl  N' lO|YT MCHfTbC'I  CKAI{ I {ONI,  KOI-

Ia ri3()"rrrHr.i l  nepexo.lsr c oAuoti rpeyro,'rbHoii rr"racrzsxri Ha lpy-
ryro. O4irn rrs nyreri rcrpaBr.tcHlrfl rro,' io)Kelntrr - 3To coBx,teura'rl)
I I3o! ' I l iuurr  AByx noBepxHocref i ,  ) /cpeAHf l f l  Hx.

Flau6onee sJreraH'rHaf i  npouerypa ocHoBaHa Ha l rcno! ' rb3oBaHrrr i
rpcxh{epHbrx sKBrrBa"teHros cn,rar iu-0ysl r r {ur i ,  BBeJeHHbrx B npe-
4u11'u1eri rr 'raBe. B rcra,rsx orrr.i paccl,rorpeHbr z !al. l lonepx-
HOCTHbTe i : r t rTepnoJaqrro l r r rbre ypaBHeHIrg,  r rcnor ' rb: lyex{bte B aHaJIr r -
3e rioHer{ubIx s,reMeHToB, TaKN{e Moryr 6trrt i lpiIMeHeHbt ,u,,qf
or(ou r'! pirBaHtrn t301 , [5a]. fIpoqeA]?br, rrcrror'rb3yeMue ,Nlar<Kan-
raxor,l r ' lJrfl Moile.lrrpoBaHtrfi rpopvsr noBepxHocTrr BHyrplr xa>xAoii
Tpcyr'o.irbHof'r rnacrrruxrr, cJlrrrurioM cJtox{Hbr, qro6lr 3recb ornlcbl-
Rarb rix B AeraJiffx. I4urepecynilIrrxcfl MolKHo orocr'raTb ri eto cra-
Tbe r,rir K rro,'rHoMy rrarcrrralltqecr(oMy rl3JrolrieHriro IB]. LIHrepno-
Jr tUnonHoe ypaBHeHrre Ha3brBaercq rpuxl '6nuecxtr , r  MHoroqJeHoM,
I l  I lor ' l ) ' r iQul le OIIeHXII  ] ia i l iAoi l  TOtIKI I  BHyTpl l  Tpelr tor ' I I rHl t r<a n QOp-
Me, i lcr rorbsyer ' ro i r  nprr  npoBeAeHaH rr :Jo i luHur i ,  rpe6yer , le tsqrn na-
paN{erpoB. I - lepncrc rprr  t r3 3r l r .x  r tapal rerpoB -  sro Ha ca] t i ) ] r  l ie-
,Te r tc l rapHbre nporr3BeAeHrl f l  cro] )oH rpeyror ' rbHnr ia.  Bropoe l ruo-
)KecrBo rpex napal ierpoB -  3ro no cyu{ecrBy r ioopAirHarbr  oueHr{-
naeMcfi_roqt(Ii, BbrpaltieHrrbte rto orrrotuerrun rr i iax]1ort l3 't 'pc-\ Brlp-
I I I I i I I .  I  IOC .T ICAHCC T lHOXCCTBO I I 3  TPCX I (OOPAI I ITAT  -  3TO I IEPBb IC
t lpou: ]BoAHbrc r roBepxHocrt . r  B xaxAoi i  Beprxutre.  I lpor i :no. t r ran B
aer io icpol . i  Bept i l r !HC or ieHtrBacrcr{  ani lpor(crr r rar t i ic i i  i l r " toc l io . .Tt l  t i  ce
TIICCCl lOBCti tn"{  COCeAEM C l lOMOUIt , rc \ ,1eTO]a I {a l tN, lCl{b l l l t ix  r \Ba. [ fa-
rog. 3ra n.,rocriocrb Iroxqr.rHflercrl  ) 'c, ' roButo npl iHnrtarb 3HerieHrre
) '  n l lol i  BepuuHe. Torra l{oopAirHarrrrr X1 tr X2 i l ,{ocr{oc'rJr r. io\{-
6 r r u r r p y i i r ' i c l  r a i \ , , r ' i , ; J r , t  o 6 p a : o n a r t  o 5 u ( r r i i  v t o r  H a K . r o H a .

3 ur 4enero uap a l ,re'rpoB .rrrruefi  uo r. ;cr\1 6lrHripyrcrca la r l t  r ,r  o61,. : i  -

30 \ . I ,  l t . I  . ' 5 t i  Aa l l  o l l r 'Hr (y  j /  e : r ,1 , t r * ro i i  roqxe.  Bcc  or lcHx l l  Bnvrpr r
Tpe\rfc. rr)r.rr lr ia JelK; ' t '  rra fJ]aj ir iou rrcr.:pI lB.r]eHFrorl  noeepxi iocTit.  h.o-
Topaf i  r r3Mer r -qerc f f  i re t rpepbtBHo c  a ru lpor ic l l ra l ipy rou lc i r  loBCi r ; i t r , r -
c rb ro  B np lu , {b rKarounx  rpevroJrbr r r r r iax .  Henpep l rnuocrn  eao. rn
cTopot l  l lB ) 'X  f i l l t tL tb lKato t i lu .x ' rpc i r fo .nb t i i i r ;og  o6ec t ieL i l rBzc l . , t?  Tr . i r r ,
r ITo ori i i  LIMeror ABe o6Ullre Beptut.tFILI I i  Ira.tAe.rteHI{bre rrol lcBi l !
o6o6 l t t t r ruue I iaKJ ioHbI .

i lp i r  i rpo tseAeHnr . i  r r3oJr r iH t r i i  \ ' paBHeHHe o t icHuBaHt r r r  r , { i ; taur l -

e tc :1 .  . : l l raqesne Y xo , ' Ia raerc r l  paBr rb l \ {  3aAaf lHoMy ypoBHIo  L I3oJ t r i -
HHfi,  i l  . ' i . , r f l  i {ect ior ' t t , t . ; l rx nu6paH}rt,rx r ioop;- lrrua.r X1 HaxoAtTcg ho-
B6
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Prc. 5.49. Uso6paxeHLre KoHrponbHbrx;T;#"1"" SaAaqr ronorpaSnuecKoro Kap-

3l erlrnuuy vacura6a nu6pa"ru 50 Qyron, HaltaJIo orcr{era -. 'reebIfi trHxxufi
yro,t; Bbrcora HaA ypoBHeN{ Mopt - n Qyrax

opArHarbr  X2 (wnu Hao6opor) .  B pesy.r l t  rare noJlyqaerc l  pf lA ro-
qeK. HMerouHx nocroqHHbre 3HaseHtrfl Y. I4sonuuuq Mox(er 6bITr,
npoBeAeHa npocTblM coeAHHeHHeM 3THx TorIeK.

Ha6op 3HaveHrrrl, ro r{oropoMy crponTcr r(apra B iJ3oJrlHrzsx,
BBOAHTCfl B MarXUHy B Br4Ae Marprrrlbr nOpqAKa nx3, S nOrOpOii
I ia)KAafl CTpOKa cOAepXrrT Tprr gr'rervreHta: Xy H Xz- Koop.qaHaTr,r
u Y -  Kapr l rpye\ ' rarr  xapar(TepHcrHKa, 3aAaHI{as i<ar  Syurqux Ha
MHox{ecrBe sHa,rcHr. ru i  KoopAuHar.  I la  pnc.  5.49 npuneAeH l r . r r raq-
uui i  Ha6op roqeK c coorBeTcrBylout i rvr r {  HM 3HaIreHHaMH pe3yJrbra-
roB r3ncpesrrs a6conrorHr, Ix  L) tMeror i ' ronorpaQtrruecxoi i  noBepx-
Hocrlr. 3ru AaHntre no,ryqeHbr npH MeH3y.rrtnofi cbeMKe H paBHo-
McpHo pacilpcAcJteHr)r Ira lt3yrlaeMoii n",jou{aAii c yr{eToM :j l lAaHHo-
ro Macur'ra6a xaprr,r. Bce arrr AaHr{bte c cooTBeTcTBylotqriNtr{ rrid
r ioopArrHaraN{t r  rpt rB€; leubr  s  ra6, ,1.  5.  11.  Arrq yAo6crBa 3a } raqa"4o
KoopAIiHar npliHfl ' f ,reeHfi sux<uu11 yroJr Kaprbr, a sHaqeHtrfl Ko-
opAllHaTHbIX of cqeToB Brripa;KeHbI B IipoH3BoJibHblx eAIlHaIIax
(oaur eAuHHqa -  50 r lyron) .  f lo . roxeulze roqeK Ha6,r rc4euun
lvlox{uo Sslno 6i,l BbIpa3nrb H B r'r lo6brx Apyftrx €;l lrHHr{tX, qro HC
I ioBJn{ lJ to 6u Ha pe3yJrbrarbr .
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Ha pac.  5.50 i rpeacraB, ' reHo MHoxiecrBo rpeyfo, ' IbHr lxoB Aero-
He,  nocipoeHHblx MaKI(aJIraxoM I Io ero i lpofpaMMe. A" lq rpoBe-

AeHHfi I,I3O,'rHIlHri BHe Of paHHr{l.IBaIoqefo MHof ovf o!'IbHilKa. KoTo-
pbrfi 3aKrloqaer 6oJlr,urHncrso KoHrpoJlbHblx roqeK, Heo6xoAI4Mo
pasMec' r r rTb B.4onb rpaHul lb l  KapTbI  pf lA nceBAoToqeK. B erou npn-
Mepe oAHa nceBAoroql (a pa3Mexlaercf l -B Bepr l r IHe l {a}KAOfo vf , {a
u exle ABe pa3Meru,alorcfl BAoJIb KaxAoH cTopoHbl Kaprbl.

Orogqare,rbHag Kapra,  nocrpoeHHaq Mero.r ,oN{ Tpeyro.r lbHl lxoB,
npuBe leHa  Ha  p r r c .  5 .51 .  Osa  oqeH l  HanoMI lHae r  Kap ry  ( cv t .
pnc.  5.58) ,  f iocrpoeHr iy lo MeroAoM ceroK,  Ho I4Melorcq pa3JHq] l t  B

Aerartrx. Hall6onee oqeBfiAHble tl3 HIIX - 3To y3Klle o6,'Iacrl l, FIa
] ioTopbrx HaKr ' roH nOBepXFlOCTi l  pe3l io  I I3MeHteTc. f l ,  KaK i Ia  IOrO-34-
rraAHo\ i  ?r  ueHrpaJIbHOM CeBepHOM yqacTKaX Kaprbl .  3ro l ia t t  pa:
rr, 'rorlaArr, fAe rpeyroJlbHHKtl ,[ le.none oqeHb ocrpble. BAo;tu noJel?
KapTbr sTrr rrepTbr MolKHo HCrIpaBllTb, BCTaBHB pa3yMHbIM O6pa3oNr
ficeBAoTorrKH, Ho oHr.r He Mofyr 6bITb Il3MeHeHbI BHyrpll I]OJItl
Kaprbr Ao rex riop, noKa 6o.l luee hoJ'lHqecTBo AaHHbix He oKaxer-
crr AocryrIHbIM.
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l locrpoenne Kapr B n3oJrHHr.rflx MeroAoM cerefi

flocrpoeHae MeroAoM cereft - 3ro npoqecc onpeAeJreHnr 3Ha-
qeHIIf i  nOBepxHOCTII B HeKoTOpOM MHOIKOCTB€ ToqeK, KOTOpbIe pa3-

MexleHbr IIo pefyJrspHofi cxeMe, o6blqHo KBaAparHofi,  r{oTopafl  noJI-

Hocrbro noKpbrBaer I iaprl .rpyeMyro nJroulaAb. B o6uIeM cryqae

3HaqeHl l f l  nOBepxHOCTa B sTHX paBHOMepHO paCIOJIOXeHHbIX B

IpOCTpaIICTBe TOql{aX HeI, l3BeCTHbI ,  U 3a[a' lA COCTOI{T B LIX OUeHKe

ilO H3BCCTHbIM 3HAqCHI'I f lM I]OBCPXHOCTH B HEIIPABI,IJIbIIO PACIOJIO.
)KeHHOr\{ MHOX(eCTBe KOHTpOJTbHbIX TOqeK. TOUXIE, B r{OTOpbIX npo-

I ISBOAHTC'  o r leHr ia ,  Hr3b lBa loTc t  y3 l raMl l  ceTa.
B erou MeroAe cHaqaJra crporrrcs MareMaT[irecKat MoAeJIb

noBepxnocrrr,  r ioropar HMeer Soptt ly HaKJroHHoil  KBaAparuoft 
- f iJrac-

TnHKrr. B npocrou a,'rroprlrMe 3TrI nd'racT[HKr4 rrJrocK1le. B 6o.nee
cJ'tolKHbr-\ aJrfopuTMax oHu 14cKpr{BJreHbI H Ka)KAa'I fJraAKo nepe-
xoALrT B npuMbrKaloulr ie rrJracri4Hr{r{.  MareuarnqecKat MoAefib
cTllourcfl AlTfl rir.icro IipaKTr.rqecKHX uer'reft. Msoro Jrefqe IIpoBecTr.r
r l3OJrf lHlru qepe3 ceTb pefyJrf lpHo pacno,' io){(eHHbIX roqeK, qeM rrpo-
BO.IHTb rrx qepe3 r.rpperyJ'rspHyrc cerb HCXoAHbIx ToqeK. Bce sos-
rvtox(Hble cnoco6bI, KoTopbIMr4 Lr3or' I trHti f l  BXoAI4T B KBaApaT H IIOKH.
AaeT e fo  H KoTopbre  o lpeAeJ leHbr  qerbrpbMrr  paBHoMepHo pacno-
Jro)KeHHbIMrr y3JraMu ceTH, Ir3BecTHbt. / lerKo HaIIHCarb aJIfopI{TM

Prc. 5.50, Tpeyro,nuran cerr ,ll,eaone Arq KonTponbnr,rx roqeK, neo6paxeHunrx na
pnc. 5,49. ,ll,o6an,nexu JroxHbte rortK[ no Kparc KaprH
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Pnc.5.5l.  TonorpaSuuecxas xapra B n3oJruHusx, noJtyrreHHan no nporpaMMe,
n xoropofi  B xaqecrBe MareMarnqecKofr uole,nx noBepxHocrH [cnonb3oBaHa rpe-

yroJrbHafl cerr. llnrepnan MexAy n3oJr[H[rMl{ - 25 SyroB (0,3 u)

BbrqepqHBaHnn JrHHHfr. c yqeroM Bcex 3rnx Bo3MolKHocTeir. l43oIH-
Hrrf MoxeT 6irrs nponeAeHa [pocTo Bblqepqr.iBaHHeM nyTu npH ee
nepexoAe r.r3 oAHofo KBaApara cerr.r B c,'reAyroqfii i . Onpe4e,rNrn
rryrb r.r3o,IIrHr]a qepe3 nppefyrqpHyr,o cxeMy rioHTpoJrbHbrx ToqeK,
l{aK 3TO Ae.[aeTCfl B a,TfopI.ITMe MeTOAa Tpeyro"rrbH]tKOB, HaMl{oro
rpyAHee. Or4e,rrune roqKu He Moryr 6nrr cnnsanbl Tar{, qro6i,i
o6pa3oBarb peryJrrpHlrlo cerb, n03roMy B03Mo;'r{Hbre nyrll rr3or'Irr-
HHrr  3apaHee Heu3BecTHbL 3HaquT,  f lBHbre KoopAI{HaTbr Xt  u Xz
Bcex npoMex{yToqHblx TolreK, coAepx(aqlxcf B BbrqrcJreHllf lx i lyTr4
Hso,rnHuii, Ao,lxHbr coxpaHrrbcg B fiaMrrrn 3BM. B pery,rnpnoii
cxeMe orleHeHHbrx 3HaqeHurl KoopAuHarbr Xr yr Xz olpeAerflroTcfl
lo,'to)KeHHeM B cxeMe. 3ro no3BoJrfleT C3KOHOMT{Tb nan4g'r; 3BM
f i  BpeMf BbtqHcJreHf i r?.

VsJisr cetn unr4 npoMe>Kyroqubte roqKa, B Koropblx AoJIX{HII
6um oqeueHbl  3HaqeHrzq noBepxHocrrr ,  o6bl r lHo pacf lo , la fatorcq B
I{BaAparHyro cxeMy, n xoropofr paccrofHr4fi Me)KAy y3JiaMt{ B OA-
rioM HanpaBJreHlrri raKrie xe, KaK Ir B nepleHArrKyJ'rf lpHoM K HeMy.
B 6o,ruungcrBe rrporpaMM nocrpoeHtrfl Kapr B xsorTr4Hur.x erw
paccrofHHfl HaxoAflTcfl noA KoHTpor'reM rroJlb3oBaTeJIfl H ux BeJrH-
quHa sBr'rqeTcg oAHr.rM H3 MHorr{x napaMeTpoB, xotopstfi AoJr}KeH
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6url nui6paH IIpe)KAe, qeM rloBepxHocrb 6yAer rIoKpbITa cerblo It

t iapTIIpOBaHa. fl ' tOqaAb' 3al{JIIOqeHHatl Me}KAy r{eTblpbMq BepUII-
ga,.f lr, ua:uBaerctl sqefir.ofi cerII; ecJILI gqeiaKa cerl,I Bbi6paHa

6olluror:i, froJlyqeHl{as Kapra 6yaer I{Merb HI-I3KyIo pa3peua}oulyn
cnocobHocrr  u rpy6st i i  BHA, 3aro NIo lKer 6urr ,  6ucrpo f locrpoeHa.
Hao6opor, ecJIn sqeiiKl{ cerr.I MaJIbi, To Kapra 6yaer ItMerb 6o"utrue

.4eTa.r1efi, o' l.Haiio norpe6yer 6o;lrute yctt,rttf i  A,'If l  ee flocTpoeHHfl.
Tat i  t :ax a. t I fopHTM rocrpoeHHs cerr  no3Bonter  oqeHl lTr ,  To/ ' lb-

tio Lrfi io 3HaqeHIIe no Ha6opy 6nusxux I{oHTpo,'IbHbIx Toqcl(, To
ripo[e-].ypa OIICHItII AOJ'I)KHa 6Urt lOerOptto IlpHr{eHeHa B IipeAe-
. i . laX BCerO I IO,r f l  KapTbI  AO TeX nop,  nOKa BCq KapTa He noi ipoeTcf l
pc,rr'. ' l j ]pHoii ceTbro oueHeHHblx sHa,{euufi. Kar< ro,rlxo pefyr'If ipHafl
ce'rh oileFroK nocrpoeHa, LI3o"ruIIIt lt Moryr 6lt ls nposeAeHbl.

R l ier io ' ropl rx  rar ierax f lporpaMM gaqa, l lsu i i  uaf  f loc lpoeul l f l
ouelt{i1\ \ '3, '1oB Cerll AoIIoJ'lHfleTct oAHI,lM IIJIII 6O,4ee AonoJ'IHtlTeJIb-
Hbr\ i l r  iu : l faMl l ,  B I {OTOpbIX OI{eHKI4 y3!TOB CeTI{  yTOr{Hf i IOTCtI .  o6HtI-

HCJ \';.:rbr cerr.t HerrocpeACTBeHHofi oxpecrHoc'tu r{a}K.lioii i^oHrpo,ru-
119fi 1i;rl i lr Bblqrrcirf l lorcl noBTopHo, uptl oroM rlcnoJlb3yloTctt KaI{
i i (  ) iol i l lbrt '  I toHTpO,'rbHbIe TorrxII ,  Tal i  Ir  I IepBoHaqaJIbHble oi l ,eHKI4 B
JriPec'rHocl ' l l  y3, ' IoB ceTlz. 3To no3Bo,' l f feT no, ' IyquTb KapTy r loBepx-
HOC'f lr ,  r ioropafl  HaxoArrTcfl  6, ' l [xe I( l ioHTPoJIbHbIM TOil l(aM, qeM Ha
' r : ' ( . : r , t  l \  L l i c l l  u l S r r ' .

i l ocTpoeHr{e  ce l ' r r  r {J rH Bbrq i l c " r reHue pery , ' r rpHor r  cxeMbr  oueHeH-
;rr, i  \ :  1i i : l rJeHrrf i  co4epxtr;rr rprr cyr{ecrBeHHbrx II Iaf a. f lcpeuri i :  r toi ir-
po"lr,Hbre ToqKu .1,o.rI ;* i l {bl 6lrr l  paccopTtrpoBaHbr B coorBcrc rBrrr l  c
i i .r ;  i '€ofpadrurrecrirrNui Koop,I,r iHaratIn. Bropoti :  t ioHTpo,rbHbre rorr-
I iu, ( l i ipYX{a}oulr:re ol leHrdBacMbti i  y:e,r cerl t ,  . loJ'rxi lgt 6orr l  eu6pa-
r{br rr t  p accoprripoBaHHbrx Qair,roe. Tperlr ir :  a, 'rropriTN{ .tor 'r i r ieH
Ail ' r 'b orielrr iy 3HaqeHritr B 3ToM .v3r' tc ceTr,r qepe3 Her{oTopyrc MaTe-
l ra ' f l tqcCl \ \ / to  4 ; ) 'Hr iU l tO sHaqeHt t i i  B  CoCgIHI IX  Tor IKaX.  Copr t tpoaxa
3t i l r  t r r r . r  c . rbHo B,Tr r r reT Ha c ropocrb  Bbt f ro . rHeHt ra  o f iepau l i i  r r ,  c , ' Ie -
Aoll iL 're.Tbrio, i la r1eHy BbrIIod'IHeHltrr npofpaN,i l lbI f tocTpoeHilf l  rr30-
, ' l l l l i r r r i .  C . l r ta t io  oHa He l I3MeHf feT ToqHoc l 'b  o t leHot ( ,  I t  f IOToM] '  ] \ {b i
I te  Ot ' , le r t  paccNrarp t tBarb  ce  Aar ree .  I (a r i  nar6op t lpo fpaMMLr  r ro ] i c -
x3, i i i  t ;  ) l  nlr6op [{are\rz}Tr]qecriof i  rp1.t-txt lr j rr  rrN{eer 3HaqrrreJrbr. loe
RJr r r lH l re  Ha oKoHrraTerbr ry rc  Sopuy xapTbr .

Bo"rbruuHcreo n3Becrrrbrx $yui iurr i i ,  r ioropbre i lo3BoJIrrH] 'r  oqe-
I IH f  i )  : jH : r r ieH l ie  noBepxHocTi l  B  3aAa l rHo i l  Tor IKe KapTbI ,  3To npocTo
tsblqi lc,TcHile cpeAHefo rr3BecrHblx 3naqeHuii  f loBepxHocrl{ no 6r 'r}t3-
I ir t \1 r ioHTpoJrbHbt\,r roqKaM. !,eitcrerrrenbuo, ono cBoAIITcf K ropl{-
3oIlTa.-IbHoI{y l lpoeKT},IpOBaHLII iO BCeX 3TI{X Olipy)KatoIII I Ix l t3Becr-
rIbt. \  3HarleHuii  Ha orteHrrBacMoe ro, 'ro)t ieHrie (prac. 5.52). 3arev
IIpoBOjIuTCfl C"[O)KHaq oueHr{a c noMoulbro ycpeAHeHnfl 3rr.rx ToqeK,
o6btr lHo B3BerueuHbrx c 66.usruuM BecoM A.n" cannorx 6. lugxux ro-
t let i ,  rreM A,'r f l  6o, 'ree yAa,teHHblx. Ec,rn aro cAeJIaHo Ha petyJlf ip-
uoti  cerr.r no BCeMy no,rrro Kaprbr, rroJryqeHHarr Kapra 6ya6r r. tMerb
orlpeAe!'reHHbre xapaKTepL{cTilKr.r.  Hau60ltruue H HauMeHblur.{e [JIo-
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l.lg

0  5 1 0Puc' 5'52' Bx4 paspeaa, Ha KoropoM npeAcraBneHbr J(oHrpoJrbHbre rovxu (cxna-xunu) c H3BecrHbrMH orueixaux norepxnocrn t*po"'n" Oop"uq""l ,
oqeuxu B y3Jre cerr{ (crpe;rxa) cAeJ'raHr,r 

" 
pary.ooru"a ropir3o'ra,{b'ofo npoeKTr,-poBaHr.rr u nocJreAyrcuefo ycpeAHeHH fl.

xlaArz Ha [oBepxHocrH 6yayr coAepxarb KoHrpoJrbnbre roqKa w
6o"rlurnncrBo y3JroB cern HHrepno.rrsqlrur 6yaei ,a*rri B rrpoMe-
)Kyror{Hblx 3HaqeHHsx' TaK KaK cpeAHee He MoxeT .rre)Karb BHe
o6,racra BrrwflHun 3HaueHur?, no xoropnM oHO 6H.[O SHqacJreHo.
B ys,rax cerri, pacro,rroxeHHbrx BHe 6oruu,"ntr;; 

-;.";;;rbrx 
ro-qcK' OTIeHKH lo,lyqaoT.r 3,KCrpanonaqueii u 6yryr 6nasxar.rH noBCJTHqHHe K SHaqeHl{flrra s 6n'xafiurux xonrpoJrbHbrx roqKax.

Ha pnc. 5.58, a uso5paxeHa ceprq na6"rr' loaenad nf"o.* nr*_
Kaq roqKa oxapaKTepH3oBaHa 3HalreHHsMH xoopAHHaT X1 u X2,a TaK)Ke 3HaqeH[eM-_:b.rcoTbr HaA yposHenn uopa, KoTOpOe npiiBe-
AeHo c[paBa or Kax(Aoft roqxlr.

. .Ha6op roqeK MoxHo nepeHyMepoBarb,  T.  e.  npl r lncarb Ka>K-
40r? rovxe 

"g{"p 
i. c,reAoaare"rrlno, B HOBbrx o60sHaqeHr'rx roqKac HoMepoM i 6yAer o6.,ia4arl KoopAr.rHaravu Xti u Xr,, a raK>Ke

a6co,rrcruor? oruerroli ), i. Ha pnc. b.b.l, r l npaBeAeHa nlr6panHar
rr_paBuJrbrrafl cerb roqe', no xoropor? 6yayr crpourbcq H3'JrHHHlr.
Kaxaofi ,3 3Trx roqex MoxHo nprarucarr cooTBercrBylourHr:r Ho-
lrep A. Taxailr o6paeolr, roqKa sroii cerH c HoMepoM i 6yrcr o6-
{aAarb KoopAI'IHaraMH xrn, xra rr Bbrlr 'Cd'reHHbrM sHaqeHHeM
Yi. Hau HylKHo Bbrrrrrcrr,rb orre'Ky y1, no n 6nuNafiunlr N seftl lcxoAHbIM ToqKaM ga6.nruAegus. C,reAosareJrbl{o, cHaqaJIa Hy)KHo
naiiru or[ n 6nuN<aft,uux roqeK a r'oAcr{i,rarb coorBercrBy}orrrHe
uM paccroflHr.rq or roqKlr c H-oMepoM A saAanHofi cerv. l lporleAypa
ror,cKa MOX.T 6Srrr npocroft, unn c.noxuoil; rro3xe MbI paccMor-
pHM pa3,'rkqHble Mero4u. Tenept MbI rrpeAloJrolKlrM, qro c noMo_
urblo HeKoropofo MeroAa Mbr orrpeAeJrr.r.M n 6nu>wafi.nux roqeK Ksa4auHof i  roqKe c HoMepoM f t .  CbrnacHo reopeMe nuQu.op,  pu.-croflHHe Dip or rorrKH c HoMepoM i 4O rOvxn c HoMepoM i, Ayn",paBHo
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pnc. 5.53. Iloc,[eAosareJrbHocrb BbtqlcJeHufi n,nq nocrpoeHilq ngo,llusufi npH Ha'

xox{aeHfin esaqenufi B Yonax ceru:

s - ucxoAHuft ua6op uepanuoMepHo pacfloJIoXeHHbIX KOHTpO,IbHLIX TOqeK Ha KaP'

re; quc,,ra yKa3brBaroT a6co;rprsne oTMeTKlt; 6- paenoltepHat cerb' B y3,'Iax KOrO-

pofi nuuni.nRrcTcr 3HaqeHr.lr; s-paqlo,'IoxeHue.qerblpex 6;ruxafturl4x KOHTpOnb'

Itbrx roqeK no oTHorueHr.tro x ysny pannolrepnofi ceTll; STII qeTblpe 6,ruxafirulx

3HzirreHut I{cno,'rb3yIOTCg AJIS BbIqucJIeHI.If 3HaqeHlis B AaHHOI'I y3ne; e-oKoHga'

re.rluuii pesy,'rr,rar BblqucJ'IeHuq orMeroK B Ka)KAoM y3JIe paBHoMepuofi ceru

Dtn:{ f f i .

Br,tqilcnue paccroflHlle Din I.Jrn Bcex n 6nux<afttlsux roqeK,

Iiojlcqnrarb 3HaqeHLIe ?e no c,'reAyurleft $opuy.ne:
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Ilpoqecc erux
Hbrx, rrpHBeIeHHbrx
lupe 6.uuxar?iuue
pnc. 5.53, B .uucJra

D r u - -  {

D r u : {

eHqnc"reuttri Mo]KHo
Ha pl rc .  5.53,  a.  Mu

ror IKr{  ( r .  e .  n:4)
l ,  2 ,  3,  4 ls , rsrcrcn

noKa3aTb Ha npr . rMepe AaH-
npon3BoJrbHo au6epeu ue-
lt noAcr{zraeM Y h. Ha
HoMepaNrr{ To({eri. TorIa

(re:{g,q:0,78:
(2,0 - 3,0)t + (3,013nF:1,it,00: 1,00;

Ds. : {W:VAFA:0,60;
Dsd:  t '  @: f . . lJ j t  : .  1 ,00.

,, - l 
lcno"rlsya no/'IyqeHHbIe paccroflHlrfl, Mo>KHo BbrrJHcJInrb ? o,eHe. l r r reJrb Bbrpa)r(eHnrr  (b.67)  6y4er paBcH

6 , 0  6 , 0  ,  7 , 0  ,  7 0-OJ8 1- -i.o-il j_ -O;6i, + TOil:32,36.
coo'eerc 'eeI IHo 3HaMeFrare ' r rb orrpelc i l rercf l  r iaK cyMi{a

I  - +  1  , ,  1  - r  I-oJB 
l,oo , 0,60 f:6tr == 4,95,

T A K  q T O

o  32 ,36Yk ff i  -6,;+'
Toquo TaK xie N,loiKHo BbrrroJrHrrrb ery frpor{eA},py H AJrf l  oc-' I 'AJIbHI]IX TOqCK SA4AHHOT1 CCT],I,  KOTOPAfl CO BCCMH BL,II ]HC,' ICHHI,II ,{ I I

sHaqer r r r f lMr . i  16  npuBe{eHa Ha p lC.  5 .53 ,  a .
JTOT TUrr aJrfopuTMa HHOfAa Ha3btItaIoT <<CKOJIb3'{TIIHM CpeA-

HUr\{>, Tat( KaK Ka)KAbtr"r ysen ceTri or{eHxBaeTcf r{aK cpenHee 3Ha_qeHIIc B I ioFITpo"IbHbIx rot lKax BHyTpI oKpecrHocrn, r.  e. oqeHria
ABH)Kefcf l  or y3dra cerrr r{ ApyfoMy ysny. Taxne a, 'r fopr.rrMbr Mofyr
paccN{a'f  pxBarbcfl  r iar i  cneurrarrbHble c, lyqaH 60;ree o6rqero MHO)rie_
crBa npoqeAyp' Koropbre coAep)Kar no460p n,uocxocreft r .rJrLr Ltc-
I iPIIBd' iCIIH-t, IX NOECPXHOCTCTi K KOHTPOJIbHbIM TOI{KANl B TIPCAC,IAX
Hexoropofi  oKpecrHocra. CHaqa,ra Hax0Aflrcf Bce KOHTDOdrrbHbre
Tor t l ( l l  BoKpyr  ou ,eHf iBaeMoro  y3 , ' ta  ceTH,  pacr rod ' Io )Ke i lHbre  BH] 'TpH
sa- {auHor l  O i (pecrHocr l r .  Mu Mo}KeM SareM noo6pasur l ,  q ro  3Ha-qCTIHfl B 3TI,IX TOqKAX NPA6.IUTXCUHO ONPCAE,'IS}OT HAI{JIOHHYIO
nJiocr(ocfb. 3ra rr,roci iocrb Mo)rier 6lrrr oxapar{Tep1430BaHa riaK
i roBepxr rocr l  . r ruHer isoro  rpeHAa,  r toaQQaqne i ru  ypaeueHzx Ko-

1.l^"j? l]9iyr 6urr Hafileun MeroAoM Har.{MeHbrrux KBaAparoB.
\O3Qq)I Iq l IEHTbI I IJ IOCKOCTU BbIql iC, ' IAIOTCfl  B TOqHOCTII  TAK >KE, I {AK
u xo:QQuqueHTbr noBepxgocrri rpeHAa, ToJrbKo, KoHeqHo, 11o rorl-
KaM_BrlyrpH ucnoJrb3yeMori oxpecruocur.

floc,re rofo KaK-Haft4euo ypaBHeHr{e rrJlocKocr,, B Hefo rroA-
CTABTqIOTCfl  sHAqEHIi f l  KOOPAAHAT XTN W XZN, COOTBETCTBYIOII IHC
y3ny cerH. 3ro Aacr 3HaqeHHe ?1, KOTopoe sBrrreTcq oqesxoft no_

€4

Puc. 5.54. Bu,u, parpera, Ha xoropoM rtpeacraBneHbt KoHrpoJrbHble rouxx (cxra-
xunu) c H3BecrHbtMIt orMerraMll r loBepxHocru (xpor,nl $opmauul).

Orleuru B y3,te ceru (crpe,rra) cAerraHbl nyrerrl no46opa "luseiiuoit SyHxuntt (n.ro--
criocrr) A-A' x useecri1l1{ 3HaqequflM I{ Ilocr'IeAyloq€f o Bblrr}lcJ€Hzq ee gqaqeHufi

BCpxHocrrr ! ,r ' rq 3roro y3JIa cerlr.  l lpouecc no46opa nJIocKocrI l  I ' I

l ioiryqeHxq c noMolqblo ee ypaBHeHI'I f l  OqeHOK nOBepXHocTlI noBTO-

pffcrcf l  AJItt  I ia)KAoro y3J'Ia cerrr.  3ra rrJIocKocrb 3aAaer o6utufi

rrar{, ' roH noBepxHocrLI B oripccrHocrx y3, ' ta certt .  ! ,et icrnure,nlHo,
. iHaqeHHfl I IOBepXHOCTII B KOHTpO,IIbHbIX TOqKaX BHlrTpi l  OrpecTHoc-
' i l r  npoerirr.rpyrorcg IIapa"q,lerbHo SToi HaKd'IoHHoIl I IJIoct iocrl I ,  3a-

icM ycpeAHf l ro rcx  B  y3 , r le  ceru  (puc .  5 .51) .  Ec , r t t  t tog6 l tpaeraar
n,rocKocrb He HaKJIOHHafl,  a COBepIXeHHO fOpl ' i3OHTaJIbHaf, To
{)r leHKa, no,r lyrIeHHafl orl iM MeroAou, 6y4er raxoi i  x(e, l ITo Ir olreH-
ria, loJryr{eHHafl MeroAoM cKo,Tb3gxlelo cpeAHefo.

l lpoqeayplr nocrpoeHiln cerel l ,  ocHoBaHHbte Ha raKoM noA6o-

l )e  n , ' Ioc r (ocrer i ,  l tgorAa Ha3brBa iorc t t  K) ' coqHo- . l l lHe f ius t l ' l l t ,  ocHo-
oaHHbiMtz Ha MeroAe I laI.rMeHb[Iux KBaAparoe. Ee pa3HoBI.IAHocrb,.
l r i r  j r , rBaeMf l r  r (ycoqHo- r iB I iApar r lqHot i ,  ocHoBaHHof i  Ha Mero-1e
Ir i trrMeHbllrHx r(BaAparoB, or,rtrrqaercf l  ,TlI l r lb Te\.{,  r ]To nog,6ttpaer,taR
noBepxHocrb r iBaAparr.rqHag, a He lr ' IocKocrs. KsaAparusrafl ,  rrJl l ,A
. r  

l )e r rA-noBepxHocrb  nropo i i  c reneHrr  HMeer  Qopuy corqHofo  Kyno '
. ia ,  6accet iua  t IJ rH ceA"qa u  onpeAed ' i f le rc t {  ypaBHeHI ' IeM,  co lep}Ka-
r r i ] r \ {  I iBaAparb l  r lepeMeuHux Xr  u  Xz  u  I l x  nonapHbIe  I lpOr t38eJ ,e-
t I  I I f l .

Tax xati grrr a,rfopurMbr ucro,'rb3yloT Haxd'toH IiJlocKocrtt B He-
iioropoli oKpecrHocrlr, To onu pa6orarcr d'I l,q[Ie, r]eM npocrbte Me-
I ()j lr] l  cKoJrb3ffulero cpeAHero, ocHoBaHHbIe Ha uCnOr'Ib3OBaHHlI Me'
I  ()JIOB HTITCPIIOJIf l I ITII I  MCN{AY KOHTPOJIT,HbIME TOqKAMI1. B TO']ITAX
(QflI  I lorrryqarorcf l  3HaqeHufl,  Koropble Motyr 6url  .nn6o 6o"tt t l I Ie,
' ' l  t i6o naenrure, rreM 3Haqel{Hfl  B r ioHTpo,' tbHblx TogKax. OAHati.o sHe
,' f l lx 3OH KOHTpOntl SKCTpa[O,' l f lUIIt l  MO)KeT AaTb 3l iCTpeNIaJ' lbHbIe'

otr



3HaqeHr{ f ,  KoTopble HEqeM r{e onpaBAaHbl .  3To cJyqaeTcrr  noToMy,
qro ,rro6bre IraKJroHbl, rioropbre cyuecrByror B6ru3r.r loJreii KoHT-
poJrrrpyeMoit qacru Kaprbr, rrpoAoJrxarcTcrr HeofpaHaqeHHo 3a rtpe-
AcJrbr  AaHHbrx.  L lcnonlgoeaHHe xna4parnuHor i  noBepxHocrH B
3roM cflyr{ae Hel{eJrecoo6pasHo.

Hecxo,rlxo 6o.lee c,uoxnr'rri a,'Iropr4TM IIo3BoJIfler BL,ItIHC,TII4Tb
Joxar lsur : r  HaKJroH xJru yroJr  naAeHHr KaprupyeMoft  nonepxHocrH o
xaxAoft KoHTpoJrbHoii roqxe. C nououllro utuseirgoro MeroAa r{a-
l lMeHbrrrrix r(BaAparoB K KoHTpodYrr,HbIM ToqKaM Bor{pyr y3JroB ceTtr
noA6ripaercq nlocKocrb, r. e. onpeAe,rflrorca i<oe$QnuaeHrbr vpaB-
HeHHfl rir ' IOCKOCTI4, KOTOpafl IIpOXOAHT rlepe3 TOTIKLT noBepXHOCTI4 B
oKpyxaouux KoHTpoJIbHbIx roql(ax HacroJrbKo 6rr.r3Ko, HacKo,"rbKo
3TO BO3MO)KHO.

Anropuru ocyqecrBJrflercfl B ABa uara. Ha [epBoM rrrafe
ortpeAe,']qercfl oripecrHocrb BoKpyr r(ax{Aoir KoHTpoJrbHofi roqxu n
Haxo.lf lTcfl BCe TOrrKr.r BHyTpa eroii oxpecTHocTH. 3areir,r r( r.r3Becr-
Hr, tM 3HaqeHf i f lM r roBepxHocTH B 3TI iX ToqKaX x{eToAoM HaHMeHb-
urlx r{RaAparon no46upaercfl rrd'rocxocrb. OAsaxo rrJrocr(ocrb rroA-
qrr r reHa orpaHlqeHulo:  oHa o6qsaua [poxoAr lTb B roquocru qcpe3
suaqeHrrfl n rleHrpanruori KoHrpoJrr,Hori roqNe. KoaS$uqueHrnr
aroii I iJIocriocrr, rioropble oilpeAer'ItrcT HariJIoH noBepxHocrn B
I{eHTp.aJIbHot? touxe, BAoJIb Hee coxpaHrrorcr BMecTe co 3HaqeHrreM
B 9TOI.1 TOIIIiC.

Ha nropol.r uare onpeAeJrrercs oKpecrHocrb BoKpyf Ka>Kroro
oueHr.rBaeMoro y3d'ia cerz. HaxoAflrcfl KoHTpoJrbHbre roirKr.r BHyrpr.r
aroir oxpecrHocru rr BbrqacrflroTcq ypaBHeHr.rg [JlocKocreft s Kax-
4oii lr: r(oHTpo"rbHblx rogeK AJrfl grofo norox(eHaq y3r' la certi.
Pag.nrrqsue oueHKx r.is 3THx nnocrocrefi 3areM B3BerrrnBalorcrr v
xou6uuupynrca. IeficrBHTe,rrbHo, HaKd'IoHbr noBepxHocrn B r{oHT-
poJrbHbrx roqKax [poeKrrrpyrcTcfl Ha y3e!'r cerr.{ Lr 3aTeM ycpeAHfl-
mca  (pHc .  5 .55 ) .

Pas,'Ir.rquble BapLIaHTbI orofo aJrropHTMa, LIHotAa HagblBaeMofo
<<,tltHefitrltu npoeKTupoBaHLreM>, saH6olee noriyJlf lpHbI LI3 HcnoJIb-
3yeMbrx B IIaKeTax aJ]fopr{TMoB, rrpeAHa3HaqeHHbrx AJrfl KoMMep-
.recKofo nocrpoeHr.rfl Kapr B r.r3oJraHurx. B uexoropux naKerax co-
Aepx(arcq ruoAr.rSuxaufiH sroil i lpoqeAypbr, B Koropbrx K rionr-
poJIbHbrM ToqKaM no46upanrcfl He nJrocKr.re, a KBaAparaqHbre rro-
BepxHocrH. 3rlr a,' iropltrMbr oco6euHo a$QexrrrnHu B npeAeJrax
l"noIr1aAefi, Koropbre rrJrorHo 3arIoJrHeHbr paBHoMepHo 3aAaHHbrMH
B npocrpaHCrBe ror{Kairan. lIoAo6Ho KycorrHo-.nusefisslu MeroAaM
HaLIMeHT,ruHX KBaApaTOB, OHr.r HMerOr HenpHflTHOe cnOfiCrno AaBaTb
or{eHKu ysd'ioB ceru BHe reorpaQuuecKnx npeAe,roB AaHHbIx.

I(onrpo.unubre roqKz, HcflonbgyeMbre B ogeHKe ys,'ra cern, He-
3aBr.IcHMo or rofo, npoeKTlipylorcfl oHH r{Jra Her, o6uqno flBJrs,-
rorcfl B3BerrreHHbrMH. Beca usueunlorcq B coorBeTcrBua c paccTog-
HHrMH Me)KAy OUeHIIBaeMbIMH y3J'IaMH CeTII ll KOHTpOJIbHbIMI.I TOq-
KaMr.r. Ha puc. 5.56 npeacraBJreHo HecKoJrbKo qacro Hc[oJrb3yeMbrx
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Pnc. 5.55. Hnrepno.nnqxq AJq paBHoMepno pacnorox(eHnr'rx ToqeK cerl'{ c tto'

lrou,lbrc MeroAa npoexTupoBaHuq [aAeHuct xoroplrfi rpe6yer Bblql.lcJleHHi JIoKarb-

Hoto naAeHns 
" 

-ai*',i;f;;tftii-"o'u*t lnioopaxeio n parpere) [69]:

o - JoKa,'Ibtloe llaaeHile lloBepxHocrl'l s AalrHoii rouxe (crpe"rxa) ua19111cn c no-

.\rotqblo nog6opa nnocKocrl't n-o 6'ltrg'lexaultll{ Totll(aM ['leroAoM HauMeHbllllx KBa'1'

paroe; no.q6upra"u" nntanoa,o aon*nu upofiru qepe3 laHHylo rouxyl 6 - JoKa"lb-

uoe i laAeHlle craHoBllrct l  qacrblo AaHIIbIx n"ra xaxAoir rourpo'ruHofr Totl l (u; 6 -

.r.)r ia.tbHoe naAeHHe B KoHrpo, ' IbHblx roqKax npoeKrltpyerc" t1 
.-Jt lot 

cert l

(.'p;""';t 3"iue'u", 
"p;;;;"""* -r,i;ly;o#u""tlorcq 

B3BeueHHbIMIr cpeAHltMrl

BecoBbrx r lyHr<uHii.  Eo,r luruscrBo npofpaMM n03Bo"If ler I Io"Ib3oBa-

-rclro ert6parb rpe6yeMylo cpeAu 3rofo MHoxecrna Qynnqur?'

Beca,  npunncauuue KoHTpo! ' IbHbIM ToqKaM B coorBercrBl l l l  c

,t.*top ir 
"i l  

qry" ou""Mli, noAqrlHrlorcfl yc"'IoBIl Io : 
1I 

ty-* *3'n'o!'IX{-

I la  paBHf l rbcf l  eAI IH;u; . 'noutoty secouute Qyuxurrn B Aef icrBl r -

,"r, iHocrl, cHa6x(anrcr npoilopril ioHaJlbHbIMn BecaMIi t l Bblpaxa-
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Pnc. 5.56. Ilpnnrepu B3BeurnBaroqfix Qynxquft or paccroqfl[r,
B f lporpaMMax nocTpoeHxc Kapr B n3orBHuqx:

a - QyHxrlulr o6parnr,rx crenenefi  paccrorur.ts; 6 - l rxanupoBaaHafl
paTHofo KBaApaTa paccTorltus

IOT OTHOCrrTeJrbHoe B,'r]]rHHe Ha r(axfAy]o r(oHTpO,'rbHyro TorIKy.
Il lupoxo rcnoJrb3yeMafl Bepcufl npoqecca B3BeuIr.rBaHHs npaBoArrr
r< (tyHrqlru, roqHafl Qoptra Korotor? 3aB'ctrr or paccro;H'ff or
orreHr'rBaeMofi roqxH rr or gau60.[ee yAar'reHuori rouxH, Ircilo,'rb3ye-
NIOI1 S OIICHHBAHUI{,  I Id ' IH B OAHOM U3 BAPI, IAHTOB, OT PACCTOflHII ' I  IO
BHerrrHtrx fpaHHu or{pecrHocrn. Becoeaq OyHnuuo o6parHux sua-qesur? KBaAparoB paccrolullri SareM rxKaJr[pyercfl, TaK UTO rrpHH]I.
MACMbIE EIO 3HAqEHH' HA 3TOM TIPOMC}KYTI{E OKA3bIBAIOTCfi  ME)KAY
HyJIeM rr exaHrruefi. Sror npouecc MolKlro 3arrncarb e,4HHcrBeHHbrlI
ypaBHeHHeM

,o:(r-r*;) '  l (*)
noaog.Hg .4pyruu BecoBbiM SyHxrllrau, cyMMa BecoB noJraraercrl
panuof i  1,0.

Hau6o,ree oqeBHAHbre orJ-rHqrrfl Melr{ny pasnrirrHbrMtr nporpar,r-
MaN{It nocrpoeH[f l  Kapr B Ir3OJIr{HHflx 3aKrtoqatorcf l  B np}leHfieMo\f
Merone no l l cKa.  ogu ocHoBaHbI  Ha aJ I rop I r rMax,  f l cnorTb3yeI , rb lx
4,ra nrt60pa AaHHbrx rorreK BHyrplr ,roxa.rrlsoii oKpecrHocrrr Bo-
Kpyr oqeHrteaeMorl ToqKH Cern. i lpocrefiruali Meron 

-slt600a 
HocfirKpyr oqeHrreaeMorl roqKu cern. flp

Ha3BaHrre noplcKa 6.ruN<ar iurero coceAa (przc.  5.57,  a) .  on-ocHoBal i
Ha,'IOKaJIU3aIIIIII HeKOTOpOfO OIIpeAeJIeHHOfO qrlcJ'Ia K0HTpO.IF,HL,I_Y
Toqer( uJrrr cKBax{HH, KOTOpble HaxoAflTCs, na 6nn>xaiiueu Daccroff-
HuLl or oqeHuBaeMoto y3Jra cern. MsoxecrBo Bo3Moxnirx 6,rn-
xafirrlrx rioHTpoJrbHbrx roqeK nu6rpaercr us nod'rHoro ua6opa
AAHHbIX COPTHPOBKOfi XOOPAHUAT XT U XZ }TLTX TOIICK. 3ArCrrI SbI.
q}ICJI f l IOTCf CBI{JI I ]AOBbI PACCTOflH}I f l  OT OUEHI{BACMOTO } '3I   AO,
xax4oii u3 grux rorreK H HaxoAxrcr saAaHHoe sacd'ro 6air>r<afiuH_x
TOqeK.

Bospax<enue nporr.rB rrpocroro rueroAa rorrcKa 6,ruxariruero
coceAa cocroHT B ToM' r{To npH 3ToM Mo}Ker cryqilTbcg, {To Bce
6"rusKlre roqr([ "rrex{ar n ysxofi noJroce no oAHy cropoHy oueHrr-
I laeMoro ) ,3. ra cerU.  or<ouqare. lu taf l  o4eHI ia B cvu{Hocr f i  HeorDaHa-
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Paccmo,qaue

Pnc. 5.57. (a) Meroa norcxa, Jroxanr3ylo-
ll!'ufi n 6ruxaftuux coce4efr Boxpyr oqe-
HilBaeMoro ygra ceru. Ha pa.4ua,lrxoe
pacnpeAeneHle xoHrlponbHbrx roqeK He Ha-
KJraAbrBaerct Hrrxaxnx orpanuuenrfi.
(6) Cxeua noucra no KBaAparaM, rrcnorb-
3yeMaf AJls ycTafloBneHlg rrcTr.rHHoro pac-
flpeAefleHfic KoHrpoJrbHbrx roqeK BoKpyn
oqeHuBaeubrx y3noB cer[. (a) Orranrnufi
BapuaHr cxeMbr noucKa BoKpyr olleHxBae-

Mblx v3JtoB ceTllPaccmonuue

Ilcnonb3yeMbrx

Qyut<uur o6-

(5 .68)

al i  uero4 Bbr6opa Hocrrr

qeHa, t4cKJrloqaq oAHo Ha[paBneHue. ouo oKa3blBaeTcg Bbl6poueH-
FrbIM Il3-3a HeKOTOpOTO OrpaHLIrIeHIif l TIOHCKa, OoeCleqUBaIOUlefO
paBHoMepHoe pacnpeAeJreHHe KoHrpoJIbHbIx roqeK BoKpyr ol{eHn-
tsaeMofi roqKrr. Ha pnc. 5.57,e i lpoI.IJIJIIocrpIrpoBaH oAI{H cnoco6
orpaHr{qeHHfl, Ha3brBaeMbrft KBaApaI{THbIM rroHcKoM. Hs raxAoro
irs qeTbrpex KBaApaHToB BoKpyr or{eHHBaeMofo y3Jra cera AoJrxHo
6nrs ltseflelleHo HeKoTopoe MHHrr MaJrbHoe qucJro KoHTponbHbIx
ToqeK. Vc;toxnesue KBaApaHTHoro nol{cKa - 3To oKTaHTHr,rfi f loncK
(cu.  puc.  5.57,a) ,  xoropuf i  rpe6yer BBeAeHHrr  HoBofo orpanr-rqe-
Hufl Ha paAr.raJrbHoe pacnpeAeJreHrre roqeK, r{cnoJrb3yeMbrx B ypaB-
lreHnr{ oI{eHKH. 3aAaHgoe qncro KoHTpo,rbHbIx roqeK Ao.nxno 6um
uati, leno B Kax<AoM Ir3 oKTaHToB, oKpyxaFoulHx oqeHHsaelublft
j '3en cerli. 9ror tr.teroA noricKa - oAr.rH ne Har.r6onee u3rurHblx B
HacTogulee BpeMfl, Ha HeM qacTo ocHoBblBaloTcfl KoMMepqecKlie
i lpof  paMMbr.

"rlrc6ue orpaHl.rqeHua na Qopnry o6.nacrn norrcKa 6nu>xaitutux
rionTpoJrbHbtx ToqeK, Hanpr.rMep, TaKHx, KaK KBaApaHT ulrLr oKTaHT,
cqeBuAHO, rlpHBOAqT K yMeHb[reHr.rro OKpeCTHOCrpr BOKpyf orIeHU-
Bael{ofo y3Jra cer}r. Bor noqeuy HeKoropbre 6,rusrexaufie KoHr-
llo.rrbHbre roqKu Mofyr uepeiirn B pa3pqA 6o.rree yAaJreHHbrx ro\IeK
ir cBfl3r.r c Heo6xoAnMocrbro yAoBnerBopeuHa rpe6oBarvfl, Toro, qro
roJIbKo HeKoropble I,r3 nl,tx uorvr 6um B3rrrbl Hg eAI.tHr.IrIHofo
c6teua. K conia.nennro, arBroKoppurnu"" rsnuqnoti reo.roruqecxoft
IOBepXHOCTU )tMeHblIIaeTQfl C yBenI.rrIeHHeM paCCTOflHL'!ff, TaK qTO
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3TLI 6oJlee yAar'reHHble KOHTpOJrbHble ToqKu McHee TecHo cBfl3aH[,[
c orleHHBaeMofi TorrKoii. 3ro 03Haqaer, qro orleHtrBaHr.re 6yaer
xyxe, r{eM npt.r Hcilor'rb3oBaHr.itr [pocroli npoUe:yptr noHcr<a 6uru-
;xafrurero coceAa.

llpu lrcno.nb3oBaHur{ nporpaMN,rbr npoBeAeHrrff ri3oJrrHnfi eeclNaa
Ra)KHO, HaCKO.TIbKO XOpOII]O pC3y,'rbTaTbr COfJracyrorcfl c AaHHbrMtr,
T. e, HacKod'IbKo xopouo MareMaTxqecKag MoAe!'tb cof! 'IacyeTcfl c
r ioHTpo! ' IbHbIMH TortKaMu, xoropue 6u,ru HcnoJb3oBaHbI npt l  ee
nocTpoeHur.t. Tax r{aK r.r3oJ'trrHun 6t'ttn npoBeAeHbt Ha ocHoBaHt}r
cooTHorxeHuir uex4y y3JlaMtr cerl, a He Ha caMllx KoHTpoJ'IbHbtx
ToqKax,  To npaBuJlbgut i  cnoco6 nocrpoeHHn I r3oJi r rHurr  cocrour  B
ucnoJIb3oBaHurr 3HaqeHur? cettt, a HetlpaBl,r,rlrrr, lr i - B Hcno,'rb3oBa-
HHH AaHHbIx B I lcxoAHbtx roqr{ax.  3ro oco6esHo BaxHo, ec, ' I f l  cerb
orHocrzre. r rbHo rp l rgs.  06rr , rHo oruH6xrr  oqeHb MaJrbt  I i  . r rerKo o6sa-
py)KrzBaIorcfl Ha rex rrr 'roulaArrx, rle noBepxHocTb KpyTo r{3[,reHf-
ercfl, TaK rrro u3or'rrHfix pacno,rro)KeHbl TecHo. OAgaxo Ha nJloilIa-
Iqx c oqeHb I IJ IaBHbIM HaKJIOHOM Mar ' toe pa3lr r rqxe Me)KAy 3Haqe-
Hr.rglIrr B y3!' ie cerr.t u KoHTpo,rrbHori ro,Ixe Mo)KeT 6ttrn AocraroqHo
,1.:If l cMeulentrq riaxofi-,rrr6o I,t3oJIHHIIlt Ha HexoroDoe DaccroqHltg
II3 TorIKrr, c xoropori oHa Ilo npeAfloJ']o]Kenaro lo,rNsa cofr'Iaco-
BblBarbcr .  3ro cpasy 6pocaerca B ura3a Ha nprrMepe r r3oJnrHnrr ,
npoxoAfluleft uepes KoHrpo,'rbHyro roqKy se c roii cropoHbr. Taxo-
ro,  I {oHeqHo, He cJ ' tyqaeTcr B MeToAC Tpeyfor ' IbHI IKOB, Tar i  r iaK MO-
/leJb noBepxHocrrr o6pasyerca c nor{oulbro caMr.rx KoHrpoJ'rbHbr_r{
T oqeK. BuA rr :o, rusuf t  He rBJrrercr  HaAe)KHbrM KprrreprreM roro,
HacKOJIbKO XOpOUtO paCCMaTpUBaeMaf MaTeMaTUr{ecKaf  Mole, ' r r }
npeAcraBrqeT ucxoAHr're KoHTpoJrbHbre Toqr{[. He cyqecrnyer Qop-
ua,nrHol i  crar l lcrnqecxol i  reopuH, xoropaq n03Bo, ' I f leT Ha r {Hcro
reoperrzqecKoM )poBHe onpeAe,rHrb, r(ar(afl [por{eA}'pa [poBeAeHHR
rrso.tuHuft v'ryque. B nrc6ori rouxperuor2 cr{ryar{fln peaJrr{3arrrra
KoHKperHoro a!' iroprrrMa 3aBr4cHT or cd'rox{Hocra Kaprr.ipl 'euroii no-
BepXHOCTH, | Id ' IOTHOCTI I r  pa3MeUIeHUs KOHTpOJIbHbtX TOrIet i ,  pz l3Mt i -
pa cern u,  KoHer{Ho,  or  caMoro a, ' i topHTMa. 3unrrpHuecxrre r ipr r -
Tepll i l  xaqecTBa pa3JrrtrHbtx ceTcBrix a!rfopriTN.loB, rrc[Io"rtb3]iroullt_x
TrrrHqHr,re troArroBep-xHocrHbre AaHHbre, 6unu ony6,ruxonaHu Ae-
BucoM n 1976 r. 1221.

OAgaxo rrpeAcraB,teHHe LI38ecrHblx AaHHbrx Hacror'tbrio roqHo,
Hacr io"rbr io  3To Bo3Mox{Ho,  Ho ocHoBHaq qe,r t  6o,r lu t t lHCTBa 3anaq
r iapTr ipoBaHrr ' I  B u3oJ:ruul r tx .  cr iopee Bcefo,  3aAaqa cocToi tT B I tO-
i lyr {eHHrt  oueHKH (c aarrureulur ] tMr{  Bo3MoxrHbrMl t  ouu6xalura)  sua-
qeuufi noBepxHocrr.I B TorrKax, B KoropL,rx Ir3MepeHLIfl exle ge 6slurrr
i lpoBeAeHbl. Bo:uoNsocrb c rroMoxrblo pa3,'rr.rr{Hbrx arropr.irMoB rro-
Jyrrurb roqHbre oUeHKrr B HeAocrynHbrx KoHTpo,'t lo ToriKax 6tr.la
npoBepeHa 3MnHpr{qecr i r rN{ t i  KparepI l fMl . r  A,r r f  AaHHb]x,  B t ioTopbr. \
ge6o"rluras Ao!'If l  AocryrrHbIX Toqex 6u,ra onyueHa Ao Haqa,ra
KaprHpoBaHriq. 3areNa cpaBHr.{Ba!'rrrcb l. icrnHHbre 3HaqeHHrr r{ no,'Iy-
qeHHbre reoperrrqecKu c noMoulb lo i lporpaMMbr Kapruponauf iq.  3a-
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puc.  5,58.  I (apra n [3orHHnqx, nocrpoeHHaf l  nO ronorpar lnqecxl tM AaHHbr[r  c no-

Molqbn nporpaMMbl' tlcnorb3y]ouefi pannomepHylo cerb'

I4so. , I r iuuu npoBeAeHbl uepes 25 Qyron (7,5 r t )

rc\r nponyuleHHbre TOqKH 6tr.rru so:spau{eHbr B }4HOj'l(ecTBCr .{aH-
HLIX,  CHOBa 6l tnu nu6pol  eHbI  .npyrre ro l IKI I '  I I  npOUeCC npoAor ' I -

ir ia.'rcfl cHoBa u cuova f22f .
Pa:ouapoosteagquti (xora I He ] 'JHBHre,rlHlti ' t) BblBo;1, cocro-

rlr B TOM, qTO pa3,'IHqHbIe O6'beKTuBHble AaHHbIe, I{OTOpbIe IICIIOT'Ib-
iOBa,' tr{Cb AJIS nOCTpOeHUfl Li3O,' lUtl t t t l ,  He SBJIf l}OTCfl B3aHN'lO3aMe-

l f lCMbrN{g .  ! , l l  tOrO,  qTo6bt  ycneuHo BOCIpOI I3BeCTI I  l l  yqecTb HC-

-\ofHble I ioHTpO"lbHble ToqKII c i lo\ lolUblo aJlropuT\' la ceTeBoro Tl l-

l ra ,  Heo6xo4uuo t tc loJ lb3oBarb  BecoB) ' Io  Qyuxur r ro ,  oqeHb 6s tc rpo

r 6trnarOqyrc C paCCTOt{Ht.teM u BbtqIIC, ' IeHHy1O..Ha OCHOBe I lCno"rlb3O-

RaHuq se6o,rr 'urol1 Ao,rH 6luNaiiruux coce4er?. Taxoi i  a.I IFopl{TN{

o6ecneqnBaer I IJIoxoe r lpeAclia3aHll€ l l r ' i l ]  oireHKy B TorIKax' B Ko-

TOpbrX HrrKat(Ofi t ioHTpO!'tb HeBO3MO)Ken. ! , .11 nO,ryrleHIig HallJIyq-

L l le ro  npeAcKa3aHHf l  noBepxHocru  B Heonpo6oBaHHbix  ro r { l iax '  B

IiaxAOM BbIqr{c! ' leHuli  HyXHO I4CflO,' lb3OBaTb MHO|O KOHTpO'. ' lbHbIX

roqeK y3JroB ceri l  H r lpl lAarb 66nrurue Beca yAaJIeHHbIM -roqKa\l
I (  cox< ineHr . r rc ,  no IyqeHHaf l  TaKHNI  o6pasou TJ IaAI {a f l  o6o6u leHHaq
IloBepxHocTb AoBo,rbHo nJIoxo cof,- lac) 'eTctl  c i lcxo.I lHblMH I iOHT-
po" i rbHbrMrr  TOr{ r iaMl r .  B  HexorOpr tx  np6fpaMMaX nOCTpOeHI I f l  I I3Or r Iu -
HItt l  Ae,rtaercf l  noIIbITKa npeoAo,' Ierb 3Tor ryrl l lK B .r,Ba arana. Ha
nepBoN{  s rane no  HeKoropot i  cxeMe crpo l ' l r c t l  cerb ,  npeAHa3HaqeH-
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Ha9 .l.If l  nOCTn)KeHI.rfl xopouefo npeAcKa3aHLrfl. Ha HeKOHTpOJTT{pye-
Mbrx rrJroua]].f lx, a Ha BTopoM - t{3MeireHr.re cerrr B HenocpeAcTBeH_
Hori oKpecrHocrl{ KoHTpo,'IbHbIX ToqeK. flo,ryueuuafi cJroxHafi iro-
BepxHocrb IIo MeHb[Ieir uepe qacrrrr]Ho yAoB,'rerBopfler pa3JrrrqHbrM
nocTaBrIeHHbIM ycJroBltspr. oAsaxo oHa HMeeT cneuuou.recKlre qep-
Tbr B I 'raJrbrx oKpecrHocrrx Kalr{Aor? xourponrHori roqxn, Koropble
He Bcrpeqaiorcq 6ornue HurAe Ha erofi Kapre.

Kapra ronorpaQuve_c[rx AaHHbrx,  npu-ee4euuas s ra6r .  b.  l l ,
[peAcraBreHa Ha puc.  5.58,  nocrpoeHHoM no r iporpaMMe, Koropas
Aaer pefyJrspHyro cerr .  B sToM npHMepe MareMarnqecKar MoAeJrb
rroBep\Hocril coAep)Krlr 63 crpoxu u 63 cro.n6qa; raxAur? yae.rr
cern 5u,rt orIeHeH c noMorqbro flpoeKur.]oHHoro aJrfopurMa, yqr{Tbr-
BaioilIero npuMepHo l6 xourpo,rbHbrx roqeK. Konrpo.rrlHbre roqKu

:'::',ffi i"H'Au?.?",1f ';Hlii",:ffi ,g;ffi:ff "'(tu:dl."6"J"T#
3rv xapry c AByMfl KapraMH plrc_._ b.bl, noryqeHHbrMrr no MeroAy
rpe)zfortbHrrKoB, tr xaproft_ pzc. 5.59, -n-ocrpoeHHofi opyuuylo pa6or_
HriKoM xaprorpaQuqecxor? cnyx6tt. Hlrerorcs pacxoxgeHr{, Mex_
Ay AB]'Mfl riapraMrr, nocrpoeHHbrvrr OBM, u raprofi, nocrpoeuuoii
BpvrlH)'lo' Koropble orpa)KaIoT pa3ruqhq B coorBercroyroulux uo-
A€r'rgX H Tar{x{e ror Qaxr, qTo qeIoBeK MOX<eT yrrecTb unQoprr,ra-

Prc. 5.59.

1 0 2

I(apra n

O rrterrrra

H3OJIltHt{gX, nocTpoeHHaC
BpyqHyrc.

yBenHqeHr4e B,{irrHHr pyce!'I

no ronorpaQflqecxnDr

na Qopuy nsonuurlf i

i ln lo  o reKVUIux eoQer i rax Ha ronorpa$uuecxoi i  xapre '  3ra ao '

i lonnrraro"aa un$oprnlar{HR HeAocr} 'nHa HHKaxoi i  nporpaMrle no-

.ipo"nu" usonuHr.rfi.- Punnafi [63] raer HecKoJIbKo AortoJIHI{re,' lb'

rrirx nplevepoB [ocrpoeHl'rq Kapr no reM >xe AaHHbl]I c npllN{eHe'

HseM Apyrux anropHrMOB'

cKoJI b3tllll,l E cP EAH I'l E

Hecuorpn Ha ro qro HeKoropble i I3  paccMorpeHHblx Mero ' { 'oB

nplrMeHsJIl] it s reororn]I pyAHbIx Nlecropox(AeHIIIl, olreHKa 3ana'

coB nore3Hblx I4cKonaeMbIX H xoHrpo,rJ KaqecrBa paspa6oror

npeACTaBJIgIOT Crieql,ta,'IbHbIe 3aAaqtl. !,rn uX pett-1eHIIn 6lt" 'ttt pas-

pi6oraHsr MaTeMaTuqecl(ae H cTarl{cTar{ecKl'Ie MeToAbI olleHtil l  sa'

nacos, cTofllIIUe HecKOJIbKO B CTOpOHe OT OCHOBHO|O HanpaB;'leHllf l

p a3BHrHf MareMarllqeCxOit reO.nOrtttt. B CIIIA CTaTIlCTllKa' IICfior'Ib-

iyeuar B reoJrof HH pyAHbrx MecTopoir{AenLIfi, c, ' leAoBa,IIa o5ureit

J f i tHuu pa3Bl lT l l f  TpaAUULIoHHOIO CTaTIICTI IqecKoro aHar ' l l . I3a l  oco '

6euso 4 l tcnepcaoHHoro (Hecxo,rnxo npl l r lepoB H lg lPoqHan 6u5'

. ' r rofpaQt l r  rp l iBoAt l rcr  B KHI4re l (oxa l r  J luuxa [45] .  Oruai io  B

IOxr io i i  AQpuxe n @pauqvn reopl l f l  oueHKI i  3anacoB H ux npeA'

CKa3aHIle pa38riBaJlIlCb IIO He3aBHCIIMO\Iy IIyTII, KOTOpI,IfI I\{bI paC-

cMoTpHM IIO3)Ke.
B n,tacrosoM ocaAoqHoM pyAHo\t re,re coAepll iaHIIe p]--lHoro

t ioMrroHeHTa pacf ipeAereHo HopMa.qlHo.  3ro 3Haql t r ,  r ]To L lecro '

polKAeHlIe xapaKrepll3yercfl oIIpele.leHHbIM cpeAHHM CoAeill i isHH'
eM ilOJle3HOfO KOMIIOHeHTa, a ero coAepxaHl'Ie B oT.ll€"TlbHblx npo'
6ax paCnpeAeJreno 6O. lee LIJI1I  MeHee cHMMeTpuqHO OTHoCII reJ lbHo
3roro CpeAHerO 3HaqeHHg C y6ueaHltert OTHocHTe!'lbHOii qtlcTorbl

noss,'reHr.rq r( KpafiHHM 3HaqeHllsM. [ln ananu3a npo6 I' i3 Tali l lx
\recTopO)KAeguft tr,tOxHO IlCnOJIb3OBaTb 06bIrIHbIe t1apa]vleTpllqeClil le
crarrrcrrrKu, a perpeccl{oHHbIe npoqeJ,ypbl oKa3bIBaiorcq IIeHHbIM
\reroAoM npeAcKa3aHLi t  H OUeHKH 3anaCOB. oAsat<O Xapal i repl lc '
TuKr.r Mecropox4euHii AparolreHHbIx MnHepaJIoB I{, ' l l I  peAli i l ,\ Me'
raJrr'roB qaule Bcero He TIOAIILIHqIOTC9 STOMy 3aKOHy pacnpelere'
nt ra.  f lpo6sr ,  B3rrb le c  noBepxHocrH I IJ IH rzs 6yponor i  cKBaiKl lHbl ,
xapar(Teplr3yroTcff xpaliHuuu sHaqeHllf i IIII, I ioropble ff_BJtloTcfl He-
o6srqnular t  B Hx npocrpaucrBeHHoM pacnpeAeJIeHHI l .  Boo6qe <<xo-
polxuM>> crarr.rcTHqecKuM nepeMeHHbIll cBol{crBeHHo oTcyTcrBHe
3 AKOHOMCDHOCTI,I IIOBC,IICHH g.

Ha pdc.  5.60,  a npeAcraBJIeHbI  3HaqeHHr coAepxanuf t  cepe6pa
e npo6ax ro [ IToJ- IbHe oAHoro E3 Mel ic l lKaHcxHx cepe6paxux pvr-
rluKOB. ,[,ne xapaxrepHble qeprbl BI.IAHbI cpa3y: 3HaqeHI'It pacryT
6uIcrpee,  qeM Jrr4Het iHar $yuxt l l tn  (6orarue yqacrKl l  Bo Mnoro pa3
Soraue, qeM 6eAHbIe), H H3MeHqIlBocrb yBeJII{quBaercr tro l\ lepe

):Ber'rLrqeHlIfl coAepxaHLrs. B 6oraroii qacrLI IXTOJIbHI{ I ' l3MeHeHIlfl
:r iaqeHufi 6o.rree cnJrbHbre, qeM sro xapat(TepHo LJlfl l lHTepBar'Ia
sHa,rcHrrr i  s  6ej lu l rx  qacr f lx  ror i  ;xe uro, r tbHIJ.  CYl t r ' l l lpvR,  I \ lo i r iHo

tr.AHHHX

1 0 3
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Puc. 5.60. HsMeHqrsocrr co,qepxanufi cepe6pa r,4o,rr urbmH' pyAHnKa s Mex-
CI{KE:

d-col ' leplKarur,  npeAcTaB"rreHHble B O6r,rquolr  l racurra6e;  6_co,4epxau[r ,  npe. l -
cTaB,[eHHL,re e, lorapuQvuuecxolr  vacura6e

cKa3aTb,  r { ro 3Ta 3aBHCr. iMOCrb copTHocTr i  pyAbr oT paccTof lHrr f
xapaKTeprI3)reTcf l  3KCrroHeHl{ l iaJIbHbIM 3aKOHOM, a AHCnepcHf l  8B_
Jl f l  ercf f  rerepoccAacrur tHor?.

B groM g, ' ryqae AaHHbIe MoxHo npeo6pasonarb,  B3f lB , rorapu$-
Mbr 3HaqeHrrr i  co4epNaur1r l  p1" lHofo KoMnoHeura.  Tor4a sKcrroHeH-
r{HaJL,Haf l  r (prrBaf l  TpcHAa npeBpaTHTCf l  B npf lMyn,  a feTepoce,qac_
Trr{Hat  Ar{cnepcr . r f l  oTHocUTe, ' rbHo TpeHAa cTaHeT locrogsHoir .
J loraprr r lur r  rex >xe AaHHbrx npeAcraerreHbr Ha pac.  5.60,  6.

.n,plraq oco6esuocrb ltrHofitx pyAHbrx MecropolKAeHnli sax.rrrc-
qaeTCfi B TOM, rtTO CpeAHee COAeplKaHr.re Ilor're3Hof o KoMnoHeHTa
e 6,rore qau{e Bcero He 3aBlrcrr r  or  pa3MCpa 6,rona,  ec, r l l  r rpeBbr-
lUeH Hexoropr ' l r i  u l rHunta" t tHrr t l  o6reu.  O4Haxo qacro oKa3brBZr-
r ' rocb,  qro AHcnepcrrq coAepxiaHur i  n  npo6ax pyAbI  HaxoAurcrr  B
o6parHor i  cBr i3r . r  c  pa3MepoM 6,roxa,  yMeHbuascb no Mepe yBed,r r . r -
qeHrr f l  o6t ' ,eMa npo6u.  Bepoaruo,  oro npuBoAur K 3aAaqe orreHr i r r
.JaracoB, TaK t (aK o6a,eMbt npo6,  Ha ocHoBaHHLI Koropbtx Ao, , Ix iHbl
6rrro no,r1'ueHbt or{eHlcr, Bo MHoro pa3 lvteHbue, qeM 

'6,roxu 
p},l lr,

r ioropr ie 3areNr 6 l jayT .  orpa6oraul r .  (3ror  Borrpoc paccMarpuBa-
rcr l(ox rr , l lrrHr< [45J.) f loaroul' Ar.icnepcr.rf l cogepxianHrl a npo-
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6a.x l lONer OKa3aTbCfl Hacror' lbl io nucotiot i ,  I ITO pea,:Ibl l)rc OIIeHKy

cofep)KaHnii  pyAu B 6,1oKax Aarb He,tb3a. ! ,nn no,ryqeHnfl ol leHoll i

c lrel lbgei i  4uCnepcueti  MOiKHo BocnoJlb3oBarbcfl  MeTOAONI cl io"Ib-

: j f iulefo cpeAHero no nu6opxe B HaAex{Ae ycpeAHllr l  6ort lul t ' to I l3-

t re r rquBocTb,  cBf l3aHHyIO C OTAed ' IbHbIMi l  npo6aMr I .

.LI,nynaepuue MeroAbI cKoJIb3ffxrero c]eAHero ttBr' I f f Iorcf l  oooo-

Ll leHIIeM npolreAyp cfJIax(HBaHI4t AaHHbIx, paccMorpeHHbIX s I ' .r .  4

(c l r .  xuHry  l ) .  B  o6ueM c , lyqae rpe6yercn  o l reHl l ' l b  nepe\ lc i iHv lo

B pqAe ToqeK ceTll  uJl l l  npl l f iucaTb 3HaqeHuq [ocJIeLOBa'l . t . lbl lo

r i l r i lMbIKaIOUI I ]M Apyr  K  Apy fy  KBaApaTaM I l i i l l  npsMoyro" l l ' i j i i l i aN ' l
ga r{apTe. ! ,aUHlte, Ha oCHoBaHIzII KoropbtX Aeu1a}OTCfl OIleHiul '

l , .a:Spocagu Ha [, ' IOi l IaAH Xaprbl I ' I  MOryr r ' le) l iarb I '1, ' ] l l  HC Jt ' ' i i : l rb

i  1's,rax ceru. tDHrypa, aHa,IIorI ' lqHafl  crJIalKuBaloureMy I ' IHrcirBaJV

B aHaJII]3e npeueuH6ro rpeHAa, pacno,' ialaerct l  ral{,  r ]Toaibi ee

l leHTp , 'rexaJl B ToqKe, e xoropoti  AoJIxHa 6url no,ryueHa oi. lcHlia.

I lceu AauublM ToqKaM, JlelKalql l l ! {  BHyrpI.r arol i  QurypbI, Hail i ;11}lep

i iBaJ,para HJII. I  Kpyfa, l ipII i l I ]cblBalorc.t t  HeKoropunt o6pa3oNl Beca'

i \OTOpbIe 3aTeM [CnOJIb3yIOTCq npl4 nO,' IyqeHnU OUeHKri B I{el l i l ]a 'xb-

Hol ' i  toqxe. l lpocrei iuar cxeMa MeroAa cKoJIb3flulero cperiHef o

t -OCTOHT B TOM,  I {TO OUCHI IBACUOI i  TOI ]KC I IP I INHCbIBACTCf l  3HAqC'1{ I IC ,
paBHoe cpeAHeMy apuQuerHuecKoMy gcex  Ha6, ' I rc4er i r t t? , , I le i r i ; i r i l t r x
BHyrpn paccMarpl rBaeuoi i  Surypst .  <Durypa 3areM nepeABurterct
E cJreAvrouruil yse,r cerKH, u npouecc rioBToprerct cHoBa. Kor,la
r,yayr BbIqHc,rteHbI orleHKrI A,rq oAHoji cTpoKr.r u,ru cro,'t6qa ceTIr,
rrepexoAflT K cd'reAyloqeii crpoxe u.ru cro,r6qy, LI TaK Io Tex nop,
noria BCr n.lrorr1aAb Kaprbl ue 6yAer nol(pblTa lo,'rHocrblo.

O6uryn MoAedrrb ,rro6oro MeroAa cKor'rb3ffrlero cpeAHero \{or^IiHo
3ANIICATb B C! ' IE.U,VrcUIEM BUAC:

^ I--l

Y, , -  \ 'W-Y . .. / \ (5.6e)

T .  E .  OUCHTIBACMOC 3HAI ICH I iE  Y i i  CTPOI ITC f l  HA  OCHOBAHI I I I  B3BE IXCH-
i ;Oi i  c\,-r ' r l rr ,r  Yn coceIHilx Ha6,rroAeuuri.  Bu,l  eecoeori t f l ,HxUii i i  i r :-
. \ ' icurieTCfl OT OAHori CXeMbr CKO,'rb3qI{efo CpeAHefO X 1p,VrOri.  Ha-
I i l ) i r r iep ,  B  r rporpaN, rMe nocrpoeHl l f f  I r3o , tuHur?  ucno, l l :oBaHo cr io , . ' tb -
' u l u c e  c p e A H C e  c  B e c a M I t ,  p a B H b t M r r  o 6 p a r u u u  B e , r r r r t u H a \ t  p a c -
c losHr i i i  toqeK or  l ' i i .  ,& l .oNHo I ICnoJrb3oBarb  c ror ' tb  )Ke t rpocry lo
cxe \ ' I y  eu6opouaoro  cpeAHero ,  KaK cxeMa c fJ ra)K i rBaHrrn  Qyur iu ,u r? ,
l i3" ' IoiKeHHafl e r, ' I .  4. OqesuAHo, Bo3NIolKHbr raK)Ke r{ Ipyf} ie cxeMbl
B.JBElI] I- IBAHUfl.

Eol l luuHcrBo MeroAoB crioJrb3fixrero cpeAHero raK rrJrn uHaqe
I ICno, rb3) -eT paccTof lHnq oT or - (cHuBaeMor l  Tor IKH,u ,o  oueHHBaIo IqHx
loqeK. B nporpavMe nocrpoeHrrr rr3orr.rHuri  usuepaercf l  paccror-
Hrre Ao n 6nu>xafimax roqeK i.r KaxAoMy npr.lnucL,rBaroTcr coor-
BeTCTBylou1lre Beca. Mero;,1i,  aHar' tofHr{Hbte oAHoMepHbIM cfJ' ta>Ki ' t-
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Barou.r,HM npo(eAypaM, Tpe6yrcT, rlro6bl AaHHHe 6ttlu pacno,'Ioxe'

Hbr no cerrie. TorAa npocrpaHcrBeHHoe coorHoueHlte uex4y Y;; n
riaN{f,brM 3HaqeHneM Y enyrpu cKortb3ttrrefo I.{HTepBa"'Ia oKa3bIBa'
ercr rrsBecrgstu. B 3ToM c,'rvqae Beca ocraloTcg rtocroqHHblMn l\ i lq
giiBrrBaJreHTHbIx TOqeK Yn rro Nlepe TOrO, KaK nOBepXHOCTb CKO"'Ib-

3u{erO CpeAHefO AaeT nOC, ' IeLOBaTe"IbHbIe OI IeHKH Sr iaqeHUi i  Y i i .
B rperlelt NIeroAe orpeAer'If lrorcfl ptAbl o6nacreti lt.rt l 6rolioe,
rrpx.rrcfaloqrrx ri oueHrBaeMoil ToqKe. Bce na6,rrcAeHl'If B npeAe-

Jrax i ialKAoro ir3 HLtx ycpeJ,Hflorcfl, 3areM cpeAHLIM no 6,'IoKall Y
ripHfrl icbiBarorcfl Beca, KOTOpbIe IICilOJIb3)rlOTCtl A"rytl nOJIyqeHllt l

or{euK?r Yt1. Ecnu B Ka)KAorI 6.'tore coAepxnrcfl MHoro sa6,rrcAe-
Frr{r' i , ro, coBepuaq JIIt lr lb He3Har{ure,'IbHyIo oruu6t<y, Mo)KHo cqII-
?,arb,  r r ro cpeAHee 3HaqeHrre coorBercrByer UeHTpy 6, ' roxa.  Tax rar
qeHrpbl 6.[oKoe BcefAa pacfio"'Io)Keubl Ha QuxcuponaHuoM paccrofl-
Fruil oT oi{eHIIBaei\{or'r To,{Krr, To NIoxHo I{cnoJIb3oBaTb [ocToqHHbIe
rJecoBble SlrHxrli iH. Sror uero"( uMeer 3HailIIre,'IbHbIe npeHM\IuIe-
CTBa B TOI1 C, l ) -qae'  ecr ' l f i  OI IeHI{ I I  CTpOflTCg Ha OCHOBaHHH Kpal ' lHe

Heperyr'rrpHoii cerr KoHrpo"'IbHbt.x guaqeHufi. Mu AeraJIbHo ocra-
HOBUIlCfl Ha paccMorpeHrirr Nleroj,a CKorb3qlqelo cpeAHefo rperb-
efo r r rna,  TaK r(ar(  gro -  oAnH l t3  Han6o.nee nepcneKTaBHbtx Mero-
AOB, KOTOpUfr UTUpOXO IICrrOJrb3OBa,rlcq Arf oIIeHKIi HeKOTOpbl.\
Kp)/rrHbix pyAHbrx MecropolKAeuuli Cenepuoil Auepuxll.

Cxo,flrscqfie 83Be[IeHHbIe cpeAHLIe,
noJIyqeHHHe no cpe;1HHM 3HaqeHl{fltu s 6fiorax

[axe B ToM cJlyqae, ecJIII I\{HHepanI,I3I-IpoBaHHafl xlr, ' Ia oqeub
a{aJra, B npoqecce paspa6orxu Mecropo)KAeHnfl AoJIxeH 6blrb Bbl-
6pan 6nor fiopo.{bl coorBercrByloulefo pa3Mepa. Mnsuualrsuti
pa3Mep grofo 6noKa ollpeAenflercfl MeroAou orpa6orKII II 3aBIi-
brm oi  pa3MepoB o6opyAoBaunf l  H crpoeHns ropoAbl .  Xors B npo-
qecce orpa6olr.ln 6.noxon coAepx(aHHe nor'Ie3Horo KolvIIIoHeHTa
\.x{eHbruaercs 3a cuer paey'6oxltBaHIIt nycrotl nopo1ofi, TexHor'lo-
lua paspa6oroK Aerraer  3To i le t ts6exnt i r l l .  Bce nepeqt icreuHble
cpaxropu ofipeAe.rflIor I\rttHIINIar'ttuntr' i  pasltep 6,'10iia, coAepx(aHI.Ie
B rioropoM r\,rbr xoruNl oqeHlirb. Hanprtuep, 6ecc'vttcneriHo oqeHlI-
tsarb coAep>I{aHrie pyAbl B oAttoit t iy'6nvecxoii cAllHrilre o6leua,
ecla pasl iep 6noxa aupa6ort in  cocraB, ' I ter  100 xyf iHqgcl i l lx  eAH-
urrq, .  B paspa6orr iax,  B I ioropbrx I {cnoJIb3yercr  MeroA B3Be[ IeHHo-
ro ycpeAHeHllf i r1o 6"roxant, HaIl]teHb[lafl LJtuHa B liaxifoM ii3r' lepe-
i l r r i r ,  r Icr roJb3) 'e\ ' Ia f l  Ha I Ipat i r r I I ie ,  cocraB,r I f ler  npl tMepuo 100 Sy-
' roe.  3ra HaulreHbIr Iaf  npar i r t tqecKaf  e. l l l I I I lqa,  I tc I Io ! ' tb3yeMaf B
pa:pa6orxal i ,  h leuserct  or  oJHoro MecropoxAeHns I {  ApyroNly }1,
tsepoflrHo, sB.lf lercrr HaII6O,{bIXeii nplt paspa6orxe re"rl BKpan,{eH-
ribrx pyA Ir HarrNreHbueit e oqeHb 6orarulx rit!,porepNIaJ'IbHbIx x<l,t-
-r ' ibH blx Mecrop ox{IeHIlf l x.

t06

I( cuacrtn, Kpynubre 6,roxu MeHee noABepxeHH 6orilurrn"r us-
r,reHeHrJeM coAepxaHufi, ueM Martile npo6u. AericrsurerrHo, {1-rr-
AaMeHTaJIbHOe AonyqeHlle B MeTOAe cKoJrbsflu{Ux B3BerIeHHbrX
6,'rorios cocrolrr B ToM, qro r\rrrHriManr,uuri pa3N{ep pa:pa6orrirr rar
Ber' 'rHr( rlo cpaBHeHIM C paccTosHrreM, Ha KoropoM Ua6,rio.:aercR
6ucrpoe r.r3MeHeHile coAepxaHril i , uro Arrcflepc]rt He ]I3MeHriercq
Ipi{ yBe!'rarreHr{rr pa3Mepa 6"ronon. l loarouy HaHMeHbru}Ie rparirr.r-
qecxue eAnHur{br  orpa6orxrr  npuxoAuTcf l  xona6rrHrrpoBarb B noc,re-
.l.OBaTed'rbHOM i]Opr!,r(e Arfl nO,,iyqeHI{q 6o,Tsrx[Ix 6,ryoKos. Ec.nlt u:-
\ 'reHltuBocrb B 60,'Ibrx[HcrBe eAHHLIII oKa3btBaercn MHoro MeHb[Ie.
qer{ u3MeHr{LIBocrb npaKTHrIecKI,t HauMeHbruero 6uroxa, To grII Ma-
"rlre 6,.toxu 6ylyr rrMerb Arrcnepcrrp, He npeBocxoArrrlyn Ar{clep-
curc 6o.niluHx KoM6HHr.rpoBaHHbrx 6noKoe. Teopernqecxag xorrsas
3aBrrcH[,rocrrl Ar.rcnepctrH or o6tenra nsl60pxz' yKa3aHa Ha ptrc.
5.61: ona HnJllocrpupyeT npeAnoJrolKeHr.re, rrro Ar1cnepcua ycroliurr-
Ba npH npeBbrrueHr.Iiz Mr.rHHMaJrbHoro KpuTr.rqecKofo pa3Mepa IIpo-
obI.

..tIro6u olpeAeJrr.rrb cKoJrb3fluree cpeAHee AJrfl cpeAHr.rx 3Haqe-
Htrfi 6noxos, Mbr Ao!'rJKHbt cHaqar'ta onpeAerrIITb Beca, coorBercrBy-
rox lue 6, roxau.  Heo6xoAr. tuo 3aAarb raK>Ke pa3MexleHlre ca\rHx
6,roxog, Ho oHo sBJrrrercf 60,ree HJrrr MeHee npo[3BOJibHUU. flpel-
noJIox{HM' qTo MbI peuHJIH BocnoJlb3oBaTbcq [JaHoM cKoJlb3fiule-
ro cpeAx)ro' npeAcraBJreHHbrM Ha prrc. 5.62. Mn xornM [oJrvqirrb
orreHKy- I/ co4epxasuii xolrnoHe'ra B pyAe, Koropafl 6yaer AoSu-Ta H3 6.noxa I  sa ,r( a x r - e. 1 s u, u " " if 
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Pnc. 5.61.
Artclrepcuu
l(olrlroHeflTa
Hliii o66eMa

0 6 r e v

Teopernuecxoe H3MeHeHH€
co4epxantfi noJre3Horo

B 3ABI'CIIMOCTH OT T3MEHC.
npo6u uln paepa6arurae-
uoro 6aora

Prc. 5.62. Cxeua cxo,nlgrqero cpe4ge-
ro Anq oqegKu co4epxanuri none3noro
KoMnoHeHra B qenrpe 6aoxa7 no cpeA-
HnM Arc 6ypoBHx cKBaxnH s 6Jr6xax
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A,1f l  Uer{r i )a 6. , to t<a,  a I r  -  cpeAHee 3HaqeHI le pa3Be;1oqHblx npo6

B ror l  x ie  6"T0t(e. )  3a r f  s  ) ,paBI{eHi ie,  c  noMourblo I (oropofo Bblr l r lc-

,rtf lrorrtf l orlcHKrI A.rlf i  l" vu 61':.ert lIepeABUrarb cxeMY onpo60Ba-
l ruf l  I ra  Hei t3Becr t t ) ' !o  o6,r Iacrb,  no"1) 'qar  npu 3ro\{  o l {eHKI l  co.1ep-
>KaHIrE B noc"rieAoBare.rtbgocrl npg\Iblt(axlrr\rrx 6,rotros Ao rex nop,
NOKA HC I IOKPOENT BCIO I IJIOUTAAb.

VpaoHeuae cr io , : Ib3surefo cpeAHero onpeAerqercf l  r lo  sHaqeHII -
f lM coAepxaHrr i r  p1 'Auoro KoMrloHeHTa, H3BJIeqeHHoro l r :  ropuoi i
Bbrpa6orKrr  B I I3) 'qaeMoM per l {oHe.  l lpe4no,uoNuM, t ITo Ha[ I  r . laH
cKoJlb3su{ero CpeAHero Hal{eCeH Ha l (apTy pyAHOrO re" Ia '  KOTOpoe
yxe rlrpa60raHo. I ' lcno,rssyn no,'IyqeHHble npo6st II Ko,' lf iqecrBeH-
Hbre aHa,' lH3bI IIO Iia)l i l lo\ 'tv i l3 6,'IolioB, Mox(Ho Bblqtlc.rl l lrb cpeAHitc
3HaqeHfig A,' lR 6,rolioB, KOTOpbINI CoorBeTcrByloT Hairl l l  nepel' leHHble

Tt ,  Tr ,  . . . ,  Ys.  3ant ic l i  A06btqt t  ra lor  I io" l l rqecrBo r lo , ' Ie3Horo l io \1-
noHeHTa, B Aer icrBI ITe,r tbHocrt I  J .o6bIToe x3 HHTepec) ' rc luef  o I l  ac
6.roNa.  Ec,r r t  o6o: luaqt t rb ero qepe3 Y,  ro uoxHo cBt l3arb coAep-
x{aHHe B .106blBael to i l  p1 'ae c l io , l l lqecrBeHHbIMl I  aHa,r l l l3aN{I t  pa: : } -
pa6orxu c noNloulblo cJlel) 'rcu{ero ,rl l{HeliHoro vpaBHeHllr: .r

(5.7tt i

t {o roDoe,  oqeBu,qr {o ,  f lB .1 f ie rc f l  \ -pa l lHeHl leM perpeccHl l  } '  o tsoc t t -

re , r l t ro  Y , , . . . ,  ) ' r .  f lp t tueunn 3Ty cxeMy I Iocd ' IeAoBare . r lbHo I io  MHo-

r r ru  6noxar I ,  f io .T lq r r r {  } tHo)KecrBo ua6urnAeuu i i  Y .  3 ro  Jacr  Bo3-

Mo>KHocrb  peur r rb  (5 .70)  c  f io l lo lqb lo  MeroJ .oB HauNleHbu l ix  KBaI -

paToB,  | IoqTr r  B  ToTIHOCTI I  COBnaiarou- ( l l x  c  Te t { l { ,  xoTopb le  ucnoJ lb -

3oBar' i l . icb Ar' In f iocrpoeHllf l  r loBepxuocrei i  TpeHAa'

Tenepl y Hac ecrb ol{eHKa I cog,epN<aHut I lor ' le3Hol-o ItoNIIIo'

HeHTa B r reHTpadxbHol l  6 " to t ie ,  I io ropaq ocHoBaHa Ha cpeAH[x  npo-

6ax, n:rt61x I l3 ol ipi ' i l iarcx1tlx 6; ' lol ioB. f lporHo:upt '1gu{ee } 'paBHe-
Hr re  COAep) t l { r  noCTof r isu t i t  q , leH I I  IeBf lTb  BecoBblX xoeQ{r r rUr reu '

rOe.  OAHar io  Nrc) t (Ho Onpe le , l l tTb  r loCTOfHHylO po I ian  npo l l3Be; le -

Hne Hosor i  xoCTof lHHOi t  Ha CpeAHee I IO BCeM nOlT) 'qeHHbI l t  npo6an

nr' I t l  BC€X 6, ' iOKOe:

p, .: p;it l{.,'rt'r ?; :
11v 0:
t'

(5 .71 )

I lpocrbl\1 .1e,leHIleu B0 I{a
(no1 repr tu t to l , l  <<o6o6u,en-

9
r

l ' - 9n - l  ) ' 9 'Y , l r ,
/  t "

Hoeas I ]oc ro fH l {a f l  P 's  Haxo j . l l r c f l

o6o6qeHHoe cpeAHee i lo  BceN{  npo6a} I

Hoe cpeAHee>) Mbt  I IoApa3) ' t {eBr"*  i : f \ -  l - ' )

ypaBHeH ie  pe f  pe( 'c l l l t  \ {oxer  6urn  :an t icaHo Ta l i :

f  :  B '^ t=  -  18 ,7 ,  r r .
f U '  /  i t t '  I  |  - '

; - l

l0B

Taxtm o6pa:ou ,

Bce r ioaQQIrut leHTbt  ypaBHeHuff  perpeccr .nr ,  Br i " r i rcqaf  nocrof lH-

i rbrr i i  .1 , reH,  Nlo; , t iHo re lepb crr t r rarb BecoBbtMrt  Q) 'ur iq l tn l t l i .  l lpupae-
'HrrBaA go X 9'01", no!' lytIuM pefpeccuio, He 3aBucflulylo or Kal{ofo-

. r r r5o rpeu4a,  xoroput i  HMeercr  B AaHHbIX,  t r  ) . ' l ]aBHeHIIe 65 'Aer
ilpIlN'leHrlMO I{ Ipyfl l l \ ' I  n!'Ioqa,qtlI l '  Aa}Ke HeCMorpfl Ha TO, qTO

clteAHee 3HaqeHIe Iio 3TU\.1 HOBbIN{ n,' loqaAtlM 65'ler Bbilxe tl.r lH Hll-
rrie, ueivt B 06,'IacrH, A,ufl xoropori ypanueulle 6blro nocrpoeHo.

Tenepr MolKHo r{cno, ' rb3oBarb } 'paBHeHIre pefpecct tu B l iaqecrBe
ctioJrb3flr{ero cpeJ,Hero A,'If l  Heorpa6orasHoii qacrII MecTopoxi/le-
Hur. l loMecrrrB cxeMy Ha Iiaprv paspa6orxlr, H]' iKHo 61'J,er rolrbrio
B:rnrb npo6bl  B r ia)KAoM LI3 AeBqr l i  6roKoB. Hcnoi i ls l 'n  3HaqeHIIq
r ioJI I lqecrBeHHbtx aHa!TI I3OB, N,IOIKHO Bblql lc f l I ' lTb 3HaqeHII f l  , I " { t l  I ia}K-

Aofo 6roKa,  r roropbre 3arexr  craHl ' r^ I -auu n (5.72)  I t  6 l '1r , r  t tc-

no,'rb3oBaHbr A!'If OIIeHI{r{ 3HaqeHI.{tl Y. 3areNt 3Ta CXeMa nplIMeHfi-
eTCq I IoCJ]e.qoBaTer ' lbHO K pa3rr l l r IHblN' l  6" ' Io l iaM B Hepa3pa6aTblBae-
x{or i  qacr I {  MecropoxAeHHf i ,  .qaBar o l {eHKrr  coJ,epN\aHIt t i  : , ' Iq  pa:-
BenKu r i  no.qcqeTa 3ar IacoB.

Vcnex npHNreHeHHrI  Mero! ,a 3aBI{cur  or  AB\rx 1 'c , roeuf i .  Bo-nep-
Rbrx,  \ -paBHeHrre pefpeccrr r r  Jo.rx iHo TorrHo BbrpaxiaTb colep)KaHrre
ro,'re3Horo KoN{IroHeHTa B yx(e oceoeHHor? qacrrr }recropox{AeHr{r.
Ec,rrr xaqecT'Bo annpoKcriMaqrrrr c rroMoulblo .rlaHeirHofr perpeccrroH-
uor? l lorre,ru lt,roxoe, To crioJlb3nuee cpeAHee Y e rprrNIeHeHL{[ K
Hepa:pa6oraHHbrNI qacr f lM Mecropox{Aeuun 61rg,er  nra"uoa(r$enrrre-
Hoii oueHriofi ,r, ' iq I. Oanaxo 6"raro.lapn )'crorlqriBocrrr ,trrcnepcuii
B nperer'Iax 6o.'rnnrux 6noxoe 06bniHoBeHHo yAaercfl IIo.[\ 'qLITb xo-
porxJ ' ro anrpoKcrMaqnrc.  f ] , roxoi i  no46op yr{a3brBaer Ha r r3MeHqrr-
Bocrb,  vacurra6 noropof t  cpaBHrrN{ c  pa3Meparrr r  carr r rx  6, ' roxoe.
Bropoe Ba)KHoe ) 'c , ' ' roBr ie cocrorr r  B ToM, qro pac[pe-{e"TeHue sua-
. reuur i  n  orpa6oraHHoi i  qacrr r  NrecropolKAeHr. i f f  oqeHb crr . rbHo Ha-
loMr iHaer pacnpe. IeJ ' ieHHe B Heorpa6orauuof t  qacrr r ,  xor f l  A"r f l
oueHor i  qacTo np[xoArrTcf  r {cno.r rb3oBaTb ypaBHeHrr t r ,  nocTpoeHHbte
no AaHHbrM coBeprxeHHo Ap) ' roro po1a.  Oluar io oueHr ia \ recropolr i -

" ieuul i  
-  3To AI IHaMf lqecKrr i r  npouecc,  r r  rexHnr ia oqeHr(r r  coBep-

ureHcrB!'ercr rro Mepe pa3Birrnrr HayKrr. O6uqno >r(e rrJroura,lb, no
r ioro l tof r  crpourcf l  npofHo3Hoe ) ,paBHeHr.{e,  nu6rrpaercR or  npofHo-
sHpyel,loir HacTodxbt<o 6JIn:no, Hacxor'tbKo 3To Bo3Mox{Ho.

Kax et t ,  BepofrHo,  [orr . {3r ' I I ICb,  cxeMbl  B3Be[ I I IBaHII f l  c t (oJ lb3f l -
u{ t rx  6, ro i ioB f lBJt}orcg <<u3foroBJIeHHbtNur I lo  3ar(a3\->> peqeI ITa}rr r
r.ql AaHHoto Mecropox{AeHIrrr ri, l l lr Aa>Ke A,IIf l efo rJacru. Brt6op
cxeMbt cKo/Ib3tl l lef o cpeAHef o onpe/fe"[9eTCrr Har'rHqrre[t crr,IbHof o
rpeHl la :uaqcsui i ,  nprr l ' reHreN,ro i i  c l tcrepror i  pa:pa6orr iu  Mecropox\-
r lcHrr f i ,  r i  ra i i ) r ie  I i l ro fux. r r r  l ,p) ' f l rx , { } r  saxropaut .  f lo  aror ' i  npuqrrHe
r'1bl .{ail ie He IlblraeNICfl HanHCarb npofpaMMy CKo"Ib3fl[ iefo Cpe!,-
gero o6uero Ha3irar lenug,  xor f l  sro orHocr t reJ lbuo npocrag gaAa-
qa.  pasBuTue 3Toro \ {eroAa I I  npi tN ' Iepbr  efo npl lJ lox<egrtg r  6o, ' r t -
rxr{N{ Mecropo}KAerruflM 4aHn l(pare [46J.

(5.72)
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KPAHTI, IHf

f ]osrrue pcr l loHart l3oeaHuot t  nepeueHuot l  6u,ro BBeAeI{o B
rn. 4 rar ecrecrBeHHafl xapaKrepvlcrvKa, fipoMexyroqHafl MeiKAy
ttoJIHocrbio cnyuar?uoli rI rIo!'IHocrbIo AerepMIrHI]poBaHHol't nepe-
MeHHbrMH. MUOrne f eororfiqecK]Ie noBepxHocrl4, KaK cyqecrBylo-
u{[re, TaK I,r noo6paxaeMble, Mo]'KHo paccllarpl'rBarb KaK pefnoHa-
rH3oBaHHbre nepeMeHHure. 3rn noBepxHocru HenpepblBHbl or rorl l{n
K TOqI{e H, CrrIeAoBaTe,rlbHo, MofyT KoppeJII.IpoBaTbcg Ha KOpOT-
KI.rX paccTOgHLIflX. oAUaXO TOqliH Ha Hepefy,'IrpHofi rloBepxHOcTII,
KOTOpbre oTcToflT AaJIeKO Apyr oT Apyra, qB,'It l loTcfl craTllcTHqecKli
He3aBr,rorMbIMH. Crenesr fipocrpaHcrsenHoti HeltpepbIBHocrtl pe-
rrronaJru3oBasuoti nepeueuuoti uoxer 6ntrt Bblpaxena BapHo-
rpauuot i ,  KaK sro 6ulo noxa3aHo B r l .  4 .  Ecr l r  usraepeunn 6ut . r i l t
cAeJraHbI  B paccerHHoM MHox(ecrBe roqeK onpo6oaauun u $opraa
BapuofpaMMbI t{3BecrHa, To l lto)KHo olleHl.rrb 3HaqeHlie noBepxHocrl ' i
s Jro6ofi roqKe, He npnHaAJlexaurefi eu6opNe. l lpoueaypa oI{euxri
HasbrBaercfl xpaftruHrou B ilecrb A. f. Kpure, rcxuoaQpuKaHct(o-
ro ropHofo I.rHX(eHepa Ir II[IoHepa npIrMeHeHuq cTarHCTIlr{ecii l ix
MeroAoB rrpn noAcqere 3arracoB.

Kpailruur MoxHo lrcrloJrL'3oBarb AJIff nocrpoeuug Kapr B II3o-
Jrwrwg.x, Ho, B oTJIIIqIIe oT o6ltqgr' lx aJIfopIITMoB otioHTypuBaHIII,
oH HMeer crarncraqecr(H onraMaJrbHble csoi icrea.  Boguoxso,  Hau-
6o.rIee BaxubrM flBJrflercg ro, qro oror MeroA o6ecneqneaer II3Me-
peHHe ourH6t<a HrrrI HeoltpeAe/'IeHHocrH noBepxHocrLI uso6pa x<ae-
uoft ugo,ruHHrMr{. KpafirHrlr IacnoJ]b3yer Hn$opuaqurc II3 no"Iy-
BapHorpaMMbr AJ'rf l Haxox(AeHus orrTrrMaJlbHofo MHo)KecTBa BecoB,
rJIfl or{eHKH rioBepxHocTr{ B ToqKax, orJlnqHbrx or roqeK onpo6oaa-
Hus.  Tax KaK noJryBapuorpaMMa sBrqercr  Qysrqnef i  paccrorHl t f l ,
To Beca r.r3MeHsrorcfl B coorBercrBllu c reorpaQrqecKHM loJlox(e-
HI , reM TogeK oupo6oaaHuR.

To.reqHHfi npafirunr

Toqeqsuft xpaiiruHr - npocrefinraa Qopua rpaftruata, B Koro-
pou ua6arcAeHr.rfl cocrotr rr3 HsMepenuft, B3ftrtx n 6eepaslrepustx
roqKax rr oqeHKil npoBoAflrcfl B Apyr[x Mecrax, Koropble caMfi
raKx{e sB,'rqrcrcs 6espastr.republMn roqKaMH. Toqe,IuttI l rpafiruur
I.icnoJrb3yeTcf, IranpuMep, B IOCTpOeHHH KapTbl B U3OJIIIHHSX AJIfl
na6.urc4eunfi, rBJrrrou1fixcg a6co,il lorHbIMLI orMerKaMLI KpoBnll
Qopuaqlru, rr3MepeHHbIMH B ptAe pa3BeAoqHblx cKBaxr.rn. f locrpo-
eHHe crpyKrypnofi Kaprbr B H3oJILIHLIflx rpe6yer, qro6u orreHKn
a6co.rrrcrssrx orMeroK KpoBJII-I $opuaullr 6unu c4e"raHbl B 6nltsxo
pacnoJrox{eHHbrx roqKax Ha I{aprIIpyeMofi n.noIt1aAlr. l lpo4elan
9TO, MO)KHO rrpoBecTll Lt3OilnHI1,l4 qepe3 3TI.t OqeHKH TaK, KaK OIII{-
caHo B npeAbIAyIIlelvl pa3AeJIe.

l t 0

fl,ra ynpoureHns 3aAaql Moxno AolycrllTb, r{To Kaprl 'IpyeMag

ilepeMeHHas craTHcTuqecKI'I CTalluOHapHa nJIII ceO6OAHa OT APIio'
' i .a. 3Ha.reuue g roqKe, He npHHaA.rexaqeri nu6opxe, uoNet Ourr
oqeHeHO KaK B3BemeHHOe CpeAHee H3BecrHbrX sa6nrcAesHir, T. e.
: jHaqeHHe B TOqKe p oCHoBaHo Ha orpaH{ ' {qeHHoM MHoxecree 6IHS.
;g;13UJ,I{X KOHTpOnbHbIX TOIIeK:

?r:>vr,Y,.

C.rreayer ox{r.rAarb, uro oI{eHKa ?, 6yaet orrl lqarbcfl or IIcTHHHo-
to (uo Hen3BecrHoro) sHaveuun l 'o Ha BeJlrrt{uH\., Korop)'o Mo}KHo
Ha3Barb orun6xoil oqeHKrI:

ep :  (Yp  -  Y ) . (5.73)

Ec.nr cyuua BecoB, Ircnonb3yeil{blx B oqenKe, paBHa eAuHnrle, To
no,'ryrieHgafl ouegKa Ha3blBaercfl HecMeuleHHoft nplr ycfloBfin, qro

npusra ger. 3ro gHaglir, tITo ;1.{f 6o.nlruoro I\IHo}KecrBa orIeHoK
cpeAHgq oun6ra 6yler paBHa HyJrIo, TaK Kar( no,irolKlrrer'Ibuble H
orpurlareJlbHbie oTKd{oHeHrrs 83airMHo KoMneHcHpyroT Apyf Apyra.
O,{saxo Aaxde ec.rrr cpeAHrfl oru116xa orleuKrr oxa3brBaercs Hyre-
eoii, ou,egrr{ ruof YT 6urt ruupoxo paccegHHbINIH orHocHTeJIbHo
rrcr l tHHbrx sHaqesi r i i .  3ro pacceaHue MolKHo oxapaKrepa3oBarb
grrcnepcneft oruu6uu:

"3:+I (te-Ye)z (5.74)

,: i ,-ri i  nocJre H3B!'reqegilff KBaAparHoro Kopqrr crauAapTHofi outt6xoft
J I lEHK I I :

". : ] ' 'F. (5.75)

I(ar< yxe orlreqaJrocb B pa3Ae.re tto KaprupoBaHr{ro B H3oJn{-
:rrif lx, riHTylrrirBHo rrpeAcraBJrreTcq lrpaBAonoAo6sull, uro 6,lHxafi-
-rrre KoHTpoJrbHbre rorrKH or(a3brBalorcs uau6o.tee BJIrtrrtotrlHMrI Ha
,,l ieHKY 3HaqeHrrf B ToqKe rroBepxHocTrl, He flB.rrf ltou{elicq roqxoft
.rnpo6oaaHlrs, lr r{To 6o.nee yAareHHbre IioHTpoJrbHbre rorlKrr oKa-
JbrBaror MeHb[ree BJrrirHHe. Mtt raNxe BlpaBe ox{r]Aarb, trro HC-
fro,' ib3yeMble Beca B rrpoqecce oIIeHrrBaHIrE lr otttpr6r<H orleHoK He-
:\oropbrM o6pasolr AoJrx(Hbr 6r,Irl csssaHbr c noJrynapuorpauuofi
: loBepxuocru. B upocroM nprrN{epe K;iapx [13] rroKa3brBaer, qro
JTO TaI( .

l lpe4no.loxall, qro rpe6yercn ollenrrrb sHarreHue Y g rorrie
,o no rpeM 6"qrigri lru ror{Kat\{, l icnoJrb3yfl B KaqecrBe ouenrrBaeNro-
;  o napaN{eTpa B3BeIxCHHOe Cpe, lHee Tpex r l3BeCTHbrx sgaqeHrr i r :

Y p : W t Y r l W z Y z * V s Y a .

Beca noAqrHeHbr ycroBrr lo ,  r r ro c ] 'MMa HX paBHa e; l i iH l { Ide,  no-
-iroNry B orcyrcrBrre rpeHAa oueHtia flBJfercq Hel\,reu,eHHoft. f lpel-

l l t



Irollo)KrrM, qro Bec IX/y nut6pau panHlru 1,0. Tor,la Beca
I73 4o,rNuu 6Hrl paBHbr Hyd'rro, lr OrIeHKa B TorrKe p ecTb

lVz II

Y p : 1 , 0 Y  1 *  0 , 0 Y 2 *  0 , 0 Y s

ur lLt  

?r :Yr .

Ovearr4uo,  ourn6xa oueHKrr  cc ' rb r rpocro e:Yp-Yt ,  T.at {  r (at i
)/1 €crb oqeHr{a f;,. E., ' in \,rHofrre ,qpyrtre 3Haqe}r}lf, no4o6uue
1p,  OqeHIrBaroTCq ro Torrr iaL{ ,  pa3Melr leHHbtM B I rpocTpaHCTBe no-
Io6no Y1 , ro oueHr{a ;l lrcricpcuu tvro)K€T 6uro sbt,Iuc,'Ieii:t r i iu{
cpef l l f l f l  I {Ba; lp3rHeFIaf f  pa3Hocrb Me;Kl ly  3rHMri  napa\ , ru ro-
uex.  [ , ra yAo6crBa Mo)r iHo 0603Haqi lTb orr r  oueHeHHbrc 3uaqeHrrr {
ucpes I r ;  t r  Apyrre or leHr i r r  uepes I1; .  TorAa

^2  I  S , . ,s ;=  ;  LV  p t  Y , , ) r .

Ec"rH sro ypaBHeHrre cpaBHrl rb c  (4.71) ,  ro f lcHo,  qro or{eHKa
. lucncpcur i  paBHa )_IBOeHHOjI  t lOJr) 'BapHOrpaMMe ldrrg paccrof l l l r i f i ,
paBHofo IIHTepBar'ty, pa3lelrf lIo[eMy Toqru Ypi u Y1i.

B 4aHuor ' r  cr ryqae nu6paHa oAHa qacrr{af l  KoM6nHaqr. r f l  BccoB
A!'If l nod'lyqeHllf l OIICHKIt Y,, u rr 'Ir onpeAe!'reHufl oruH6KII oireHr{rr.
l ' l l reercs 6ecxoHe,rHoe \ , rHo)KecrBo cnoco6oe l ioM6irHlrpoBaHri f i  Be-
coB, r(oropbre Ao,'r)KHbr 6uru eu6paHbr, Ir l iax<4uil i l is ulrx Aaer
pa3drHqHyro oueHKy rr  pa3rrr . r r rHyrc ou,ru6xy or{eHKu. oguaxo uMeer-
cr rodrrbt{o o4ua xov6uHar{r.rf l, r{oropafl 6yaer raBarb N{HHr{M\rNI
otult6xn oueHilBaHHfl. 14uegso ery xou6uHaqr.rlo BecoB rr Iro3Bo,'rf l-
e r  Ha f i r r r  xpa r i r r rH r .

l lo , ryueuue ypanue'uf i  r ipa i ru4Hfa rpe61'er  snquc,resur i  H 3Aecb
He paccMarpHBaercf l .  f lpocroe r r3, ro l r {eHue srofo Bonpoca coACp_
)Klrrcfl n [l3J, a no,ru.tri i  eorao,I ypaeueurri i ,rau O,rea [62] l.rr
c , ryqat  roqeqHoro xpar i r r rHra.  Onrrrua"rrHbre 3Har{eHtrr r  ! , ln  BccoB
MOX(HO gai i r r r  peueHf ieN,r  cr rcreML,r  coBMeCTHbrX ypaeueur i i r ,  xor .o-
pble BKJi lOqaIOT 3HarreHrrr r  r r3 BapHof paMNrr , t  oqeHueaeMoft  ne1)e-
ueHuoi i .  3rH eeca o[TH\, ra. r rbHbI  B ToM cMbrc,r re,  qro oKoHrrarcrbHbrc
oueHKrI  f lB, l l f l Iorcf  HecNIeUIeHHbIMII  t i  I IMeror MHH].rMaJ'rbHyio or leHl i ] r
AucnepcuIr .  Hl . ixaxaq ApJrraf f  ; rHuer iuaq xoy6uHauua l ra6nrolcrr r r r : r
He Moxier Aarb oqeHKI'I, I(oropble i lMeIoT MeHb[Iee pacceflHl]e or-
HocnTed' tbrro rx  ucraHHbrx guaqesur i .

B lpocrer?ru,x c , ' ryqarx 3aAaqa xpar l r 'Hra cocrorr r  B o i r ,eHKe
3HaqeHr.r r r  y  e roqxe p no rpeM H3BecrHbrN{ ua6,r rc4euul la .  A, [q
ee HaxoxAeHaq rpe6yercr  penurb cr . rcreMy rpex ypaBHeslr r l :

V l  r \  (h")  t -  W zy (h ' " )  + W' \  (h 's)  :  \  (hrr )  ,
\V f l  (h tz)  *  lV z\  (h ' r )  + V ' \  (h")  :  \  (hrp) ,
V ,\ (hn) -r Vl zy @,') + V zy (fu3) : \  (hri  .

t 2

Y
. t

I; I

$l
f l 1

I  
'  3,r ,ecr l (hi i )  -  noryBaprtorpaMMa Ha paccronuuu l t ,  coorBe-rcrBy-

* i  toureM l iHrepaarry i l {ex{Ay t ioHrpo,rbHbtMll  roqKaMvt i  u i .  Hanpu-
'  

I  r iep, " f  (h,r)  -  noJIyBapxorpaMMa A.l t t l  paccrof lHur Me)l i i . ) '  l l3Bccr-
HbrMH Tor lKauu I  u  3 ;  T  (h r r )  -  no , r l ) IBapxofpaMMa Ad l f l  paccro t l -

nrrf l  Me)KAy Ll3BecrHori roqttot l  I  t t  roqxoti  p, B l(oropoii  npou:eo-

;Iurcf l  or-I ,eHKa. Marpuqa e " ' Ieeori 
qacrt ' t  cucreMbt crt]{ l ' tcrpI ' lqHa.

TaK KaK h i i :h i t .  f lHarona, rnHbre  3 , ' ] cveHr t l  s ro t l  Marp t iub l  paBHbl

tJ ) ' , I I rc ,  Tar (  KaK h ; ;  npe lcTaB/ r f leT  paccTofH l le  ToqKI I  Or  ce6t l  ca-

r iof i ,  xoropoe paBHo Hy,' I to. B lpe,r, t lonol i(ettuII ,  qro no;l1lBl! l l lo-

i  paMMa I IpoxoAuT qepes HaqaIo  l (oopL l IHaT '  no , ' l yBapuCf  paNl \ {a
j i i r f l  Hy , r reBoro  paccrosHxf l  paBHa HyJ I Io .  3naqeHuq non) ' : t t c t l cpc ] l l l

B3flTbI u3 nor' IyBapIlorpaMMbt, I ioropafl  .qor'r)t i lJa 6ttr l  r t : ;secrHa I l ' t l I

cueHeHa Ao Kpal i rHHfa.
O4uaxo, Ad'rfl roro qro6u o6ecneqlrr HecMeureHHocrb pe[IcHllff,

uco6xoArruo Ha! ' ro lKHTb orpaHrr IeHHe Ha Beca:  ux cyMMa Ao"r l I (Ha,
Snrr  paaua eAuHrrqe.  t lerneproe ypaBHeHIIe

v r *wr f  l ze :1 ,0 .
B urore noJryqaercr  ua6op qerbrpex ypaoueuuf i  ,q , r r f l  rpex Heu: l - '
BccrHbrx.  Tax xax ypanueuur i  6o,r r rue,  qe\ ' r  Hef i3BecrHbrx,  ro AJf f
roro qro6rt o6ecne.rurr MuHHMaJrL,Ho Bo3Mo>KHlrro ouril6riv oqeHiilr,
Lrv)r{Ho Irclror'rb3oBarb AoiIo,tHr,rre,'IbHbre crerreHrr ceo6oAlt. 3ro Ae-
Jaercf f  A06aBJreHxeM B crrcreMy ypaBHeHur i  seuor l  nepeveuHor i  2, ,
i iasunaeN,rorl MHoxureJreu .II arp a uxa. l lo"uHaq cucrelr a 1'p aeueu nri
u\reer c,re4yrcquri nir4

W, \  ( h , , )  *  W z1  (h , r )  +  \V  s \  ( h r z )  *  ? " :  y  (h ry ) ,

W t1 ( fu2)  *  \V z1 (hrr )  + V ' \  (h")  *  7" :  1  (hzp) ,

W 4 (hrc) i W z1 (hrr) + IV q (fu3) -l ),: y (fur),
l l r *Wz*  Ws*0 :  I

rr.rrrr B uarpuuuoir Qopnre

(5 76)

-  ̂ t  (h r )  \  ( l t , r )  t  ( l td  1

\ (ht t)  \  ( l t t r )  ^t  (hd 1

t ( lz,s) t  ( l tn) \  Vrr)  i

1 i 1 0

l

1
"r

-w  
t -

v,
w,
i

(/ t  t  ,)

( / t  t , ,)

Uttr)
1

(5 .77\

B o6rqeu Brrr .e HV){ iHo pemurb NrarpnqHoe ypaBHeHrre

lA l . lw l : lB l
-ldTff BeKropa HelJ3BecrHsrx xo:$cpxuueHroB Ilz]. 

t{neubr \ 'rarpnur,i
[4 . |  H nexropa [B]  6epyrcr  HenocpeAcrBeHHo I rs  nod' IyBapuo-
fpaMMbr r r i lLr  i ls  MareMarrr l recxnx QyHxuHf i ,  onucuearcUlrx ee BuA.
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a-
I
I
I 'Onpe4eaHo Herr3BecrHbre,Beca, 3HaqeHr{e oqeHlrsaeN{of i

Hofi s roqKe p rrpeAcraBr.rM B BrrAe
Yp:V( tYra f f2Yz*V(sYs.

Oqesxa Aricnepcrirr uMeer BHA
I  - - - -

s! :  lYlrT (ht r)  *  W zt (hzp) * W sI (h) -  \ .

nepeMeH'

(5.78)

(5.7e)
I4snn,tn cnoBaMrr, Aucnepcufl o{eHKH ecrb B cyulHocrrr B3BeIrreHHafl
cJ'MMa no";iyAncnepclrir A"ns paccroaHufi Ao roqeK, Ilcno,. 'rb3oBaHHbtx
B oUeHuBaHtrrr, fr" 'rroc Bri,rraA or xoe$QUIIHeHTa 1., rioropufi sren-
,EaJreHTeH rrocrorHHONry rueHy. Kpailrunr uMeer ABa 6o,rlurux
rrpelrMyli lecrBa repeA o6nqHHN4l.r npor{eAypaMH oueHHBaHHfl, Ko-
Topbre scrioJib3yrorcfl l tpa flocrpoeHrra Kapr B H3oJr]rHrrflx. Oqesxn
npoqeAyp xpatinltura B cpeAHeM lrMeror Har{MeHbrrryro Bo3Mox(Hyro
oulr6xy, rr raKxie o6ecnequsaror flBHoe BbrpaxeHr.{e BeJIHqtIHhI
erofi orul6nH.

,[,nr u'r 'rrccrparlnrr roqeqHofo xpafiruura Mbr npuBeAeM oueHKy
]_ponHr BoAbr B roqrie p Ha Kapre, [peAcraEJresHori Ha pr.rc. 5.63.
Oqeur<a 6yaer npoBeAeHa lro rr3BecrHbrM ypoBHrM, usl,repeuuul,r
s rpex sa6.npAarer'IbHbrx cKBaxHHax. I(oop4r.rHaror xapru cxaa-

2
M-

100

0 1 2 3
Puc. 5.63. Kapra yposnefi soArr (u m) o

Oqesxu ypoBtrr Bo1br cAe.[agbr B ToqKax p u
IIpor.{38 o,rrbH oro

rpex na6,rro4areJrbxbrx cKBaxr{Hax.
q. Koop4unarbr yKa3aHbr (e xu) .q.'rn
Haqaila

Prc. 5.64. JIHHeftuac nonyBapr.{o-
rpaMMa yponnefi BoAbr Ha nJro.
r{rAr{, nxlrouarculeft Kapry
prc. 5.63, Ilo,ryrapuorparurua
uMeer HaKJloH 4,0 m2lxu BHyTp[

20-rn,lonrerposoft ooHu

1
o

120

T

2
o
r03

a

o
t42

Ha6aro4ennr, [poBeAeHHbte B
Ans oueHKH ypoBHs

T a 6 ; r u q a  5 ' 1 2
cKBaxI{Hax, ilcnonbsyeMHx
BOAhr B TOqKe p

CxBaxI iHa

I
2
3

Toura p

KoopAHsara ,{r KoopAusara Xd Vponenl noast

3 , 0
6 , 3
t o
3 , 0

4 , 0
o , ' f
l a

3 , 0

120
103
1 A 9

2 ,88
4 ,79
U

I
z
J

3 ,  35
0

flonyAncnepcun Antt paccroaHaii Me>KAy cKBaxuHaML tt roqxoft

1 ,0
1 ,0
1 ,0
0

I  ,00
a a o

I , 9 7

p

x{HH H paccrosHnn Mex(Ay HHMH npI.lBeAeHbI B ra6n' 5. 12. f lpea-
Bapr{renlHbrft crpyrrypgbrh aHafius no3BoJIHJI nofly't[rb nIIHeftHyIo'
nonyBapHorpaMMy (pnc. 5.64). 3saqenus ronyAHcrepcElt' _coorBer'
crnyroutne paccrotHllo MeXAy CKBaX!IHaMH, AaHbI S ra6.n. 5.12;
oHlI Moryr 6url no,ryueHbl npflMo I43 rIoJIyBapI{ofpaMMbI Lrltr4 Brl-
I{I.ICJICHbI I-I3 HAKJIOH .

VpaoneuHa, Koropble AoJI>KHbI 6uro perueHbl Afls orIpeAeJIeHHfl
BecoB, B 9TOM npHMepe IiMeIoT BI4A

V' (0) + W 2 (12,2) + V s (11,5) *1, :  4,0,
Wr (12 ,2 )  +Wr (0 )  *  Ws  (18 ,1 )  +X :12 ,1 ,
I7r  ( l1 ,5)  + W, (18,1)  + UZ,  (0)  +] ) - -7 ,9,

V r * lVz* \ ( s *  0 :1 ,0

4,0
12 , l
7 ,9
1 ,0

MarpHrrHofi Qopue

r  0 12,2 11,5
I  tz ,z o 1B, l
|  1  1 ,5  18 ,1  o
L  1 ,0  1 ,0  1 ,0 I [{i]:l

I  15,

PaccroqHrtt r \{ex,qy cxBaxtiHaMn n rouxoi i  p

}IJIII B



Marpnuy, o6paruvrc r{ Ntarprrqe neeoii qacrg, r{o}KHo Haiiru c
noMou_{bio Mero.ra, ri3J'to)KeHHofo B rJr. B (cnr. xn. l), Ho B ue"rlflx
t'n poil_(eHrrfl slr q rrc,Tefi Hli qe_,recoo6 p a3 Ho no MeH rrb nop fl Jo ri yp a B He_
uuit  r ,ns roro, uro6lr  us6ex<ars Ht ' .uei i  Ha AuaroHa,rrr .  O6paruaa
rt1aTpHI-(a eCTb

f  
- 0,0680 0,0326 0,0354 0,193: I

|  0 ,0326 -0,0+33 0,0106 0,+072 |
|  0 .035+ 0,0106 _0,0461 0,3995 l .
L  o, l  s33 0.407:  0 .3995 _9, , - )B5 t  J

1'erepr  I ' ro)KHo uai r ru HeasBecrHbre Beca yMHolKeHueM cnpaBa Ha
rp aHCnoHrrpoBaHH\.ro_ Marpr{q}r  Ber(Top a npanoir  qacrr r ,  cocronUle io
rr3 no,qyAncnepcrr i i .  B pesyntrare no. t ] 'qxNl

I  Y_;1 f  0,5s54 I
lw ,  l_ l  0 ,0e75 |
l* i  l : l  o,3o7r I
Li  J  L_0,72e8- l

OqeHxa ypoBHrr Bo.r,br B
rnrlltx BecoB B ,rltgefiHoe

roqrie p HaxoAHTCfl fro.(craHonrioli no,rxo_
ypaBHeH le  (5 .78 )  :

Yp:0,5954(120)  +0,975 (103)  +0,3071 (142)  :125,1 r r .
Asa.roruqso Haxorrircq Ir ouil6Ka Arcnepc[ri Bo B3Beruessorl ct.u-
Iue no,ryBaprrorpaN{r{ AJrs paccrosslrri or KoHrpor,rtHbrx roqeri ao
o(eHIrBaeMol i  ro, {xr r .  B nrarpuvHux o6osnaqenurx su?:  [W]r [B] :
s3: 0,5954 (4)'+ 0,097b (12,1)'+.0,302117,9) - o,T2gg(1) : s,25 rr2.
'Crauaapruaq oulrr6xa orleHXI Jg]b npocro r{BaAparHbrir riopeul rr:
o[eHKx rlicIIepcI][r r{'rrI se:15,25:2,3 v. Ec,rn urr tIpe.(nod'Io]r{rrr,r,qro ourll6xu or{eHrrBaHlrfl pacnpeAe!'reHbr HoprvlaJrbHo orHocHTe,,rbHo
l l c r l rHHoro  cpeAHelo  3HaqeHHt l ,  To  NIb l  r {ox(eM I Ic ro" I rb3oBarb  c raH-

1:!l"t^1 9rurz65l Jr'rr orpeAedTeHrrf AoBeprrreJrbHofo rrHrepBa.ra
9rofi oqeHKr'r. uepoflTHocri, Toro, qro HcrHHHUii I 'ponenb Bo!,br
B TOqr{e p HaxoJ.rrrcf B npeAe.'Iax o.luoil craHrlapruofi ourrr6rirr sor-
IUe I ' IJ I l l  Hux<e oueHuBaeMoro 3HaqeHII f l ,  paBHa 68%, a Bepof lTHocrb
Toro, qro ucruHsr,rri {p_o^geug_ Jrexiirr B npeAe,,iax .1or-x crau4apr_grrx ourr6oK, paBHa 95%. I4rruru l r  c . r roBaMrr ,  1.pon-eur ,  BoAbr B
roqrie roJ'rx(eu 6rrrr Yp:125,1 t 4,6 tu c BepoflrHocrbro gS qi, .
B xaN4ori Toqrie erorl xapru N{br x,ro)rieM or{eHrrrb },poBeHb BoAbr rr
I{oxe\r raK)Ke olrpeAeJ'rr. lrb craHJaprHbte ourr6ri lr 3rrrx oUeHo}i.
I  13 HlrX 1\ rbr  MolKeNl  nocrporrrb . lBe r iapTbr;  nepBarr  ocHoBaHa Ha
caMax or{eHr{a-x rr f lBJIfercf HaH!'iyqrurilyr o6paeon npelcxasaHHOii
t 'oHQurypaqnei i  xaprupyeMbrx [epeMeuHbrx,  Bropaf l  -3TO Otun6na
Iiaprbr, noKa3brBarolrafl AoBeprrrejrbHvn o6eprirnarou),Io rtoBepx_

1 1 6

HOCTb, I ioTopaf l  o l ip) ' ) l {aeT oUeHIIBacMylo noBepxHOCTb; OHa Bblpa '

x(aer  orHocrrre, ' rbHYIO HaAel t iHocrb nepBof  o oro6paxieuna.  Ha

n.' loulaAqx c"ra6oro r{oHTpo,IIf l ourn6ra Kaprbl Mo}KeT npt{HIlMarb
6o. l r , tuue 3HaqeHl l f ,  noKa3btBaf l ,  t {To oI IeHI IBaeust f i  napa\ terp noJ, '
Bepraercs 6o,rruror? LI3MeHquBocru. Ha II! ' IoqaAqx c,ra6oro nosr-
po"nn oru116Ka r iaprbr  6y ler  noKa3bIBarb HI lsKHe 3HaqeHLIf l ,  u  B
c'lrrrr-r r{oHrpoJrbHbIx ToqKax oruu6ria oIIeHKll 6yaer paBHa HyJlFo.

Cucrelta ypaaueuuii, IrcrroJlr,3)'eM afl, AJrfl. HaxolKAeHIItr BecoB
rtpaiirNura, AolxiHa pe[Iarbcs Ad'Itt Kax{Aoji oqeHusael'toli Tor{l i l l

Ao rex [op,  r ioKa npo6u pacno, I lox(eHbl  no pery.nnpuoi t  cxeMe ra l i '
qro paccTosIIHff MeX{Ay TOqKaMII OCTaIOTCf OAHHalioBbIN',l l l . l .c, 'IH r{bl
i lo)xe,'rael{ olleHl4rb ypoBeHb BoAbI B roqKe q Ha pvc. 5.63, ro ne-
o6xoJ.rrtr.ro paccMorperr' paccroflHtttt Me)KAy q tr rpeN(fl sa6,rrcAae-
MbrNlr r  cKBalhrrHat I r r .  3rH paccrot tHUf I i  coorBercrB) ' Iou{r re t to . tVr t t -
cnepc[rr, B3rrbre ]r3 pr{c. 5.64, c,regi' loqile:

o A

1 , 6
3 , 0iI I [,]; ]

' fari 
r<ax pacno.To)tieglte sa6,rrcraeMbtx cliBail(irH ocraerca reil{ i i ie

caMb lM ,  TO  BCe  paccTo f lHHg  \ { e }K , l ,Y  HHMI I  OAUHaKOBb I  H  , ' I eBa t l

qacrb cucreMbr coB\ IecrHbrx ) 'paBHeutr i i  Het ts l {euHa.  O6paruat l  \ {ar-
pr{ua roxe He r r3MeHsercs.  l logroM} ' ,  yMHox(uB ee Ha Hosut f t  set i -
Top noJryAacnepctiit, Mbr nor'tyqllM Beca AJIx oueHKI{ \ 'poBHfl BoAbt
ts Torli{e q. FIoeoe x{uox{ecrBo BecoB TaKoBo:

f  w,1  l -  0 ,1676 I
I vv, | | o,b7e6 |
|  * i  |  

: l  0,2128 l '
L ). ,l | _o,azrr _1

CucHrrn ypoBeHb eolu Io I I  r , rcnepcr lo s"2:

f  n :0 ,1G7G (120 )  +  0 , s790  (103y  r -  0 ,2828  ( r+2 )  : 115 ,7  u ;

s ' r : 0 ,1676  (9 ,6 )  +  0 ,5796  (6 ,3 )  -  0 ,2528  (12 ,0 )  -  0 ,3711  (1 ) :

:  7 ,9 i  r r : .

Crau-lapruas outt6xa olreHl{i t  B roqtie q-s":}7pT:2.8 u, no-
Jrol\'ry ypoBeHb BO.lbl B aroli uosoir Toql(e r'lox{er 6slrs eutpalxen
B Bufe i r :115,7-r 5,6 ru c Bepof lrHocrlr ,o 95%. f loeepxuocrb no.I ,-
: iel,tr jbtx BoA B Toqlie q HLt\le, qe\' l B TorIKe P, II CTaHAaprHaf
t,trH6r'a 6o"ri,rue, qro orpaxiaer 6o,tl l i l loe o6ulee paccroflHI' le ' i lo
I iOHT p OJ' lbHbIX CKB axi t IH.

Ec,rt tz oAga II3 KoHTpo,lt l ,Hblx rorleK r3MeHqercfl ,  To HeKoropble

I i3  paccro f lHar l  raxxe  I l3MeHf l lo rc t t ,  H  c l l c reMa ypanueHt t i t  AoJ I>KHa
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{P91un noAu (n ru) r rpex na6arcAarelrsux
-o;lt$.tt"t"tfi r6qxe p' qeM cKBaxr'rua z ni

7 9

0
8,4
r ,0

a peneHr.re oroii cucreMbr

.{,acnepcra eroli

s3:0,4545 (4,0)
l 1 8

Hosofi or{enxri (n rrr2)

+ 0,3859 (4,0) + 0,1598 (7,9) . -  0,6001 ( t ) :4,02.

llv,l :fif lfi'
lwl:[_trffi]

1  1 ,5  1 ,0
8 ,4  1 ,0
0  i , 0
1 ,0  0

Honaq oLIeHr{a (n ru)^ypoeun Bo. tbr  B roqi ie  p,  ocHoBaHHa,tzHQopuarlua no'cxe.'24, rr.." . i l I 'yi lur,,,, u,,r,
Yp:0,4545 (120)  +0,3853 ( l  l5) +0,1598 ( t+21:121,6 .

|  |  . t  I  I  I  I  I

0 1 2 3 4 5 6 7

Pnc. 5,65. I(apra, norasbrBaroulaq
cKBaxuuax. CxsaxuHa 2A 6tuxe

6ltrt perueHa 3aHoBo. Ha pzc. 5.6b ua6,rrc.u,aeuas criB. 24 6sr.rlanpo6ypena B rorrKe, 6o.nee'O.n"sio,l ^",s o s a ; H o ri n. p .'. " *i o,z, _ '. r; ̂ _A;; ;; ;d.T Tp 3;.1 J' i "X:l 
" ?ii#3aMepeHo sHaqeHr{e 

-l_11- ": 
Hosire "pu.iro"n"o 

Mex<Ay roqr(ailia ncoorBercrBylorqHe no-n),Arrcrlepcr.rr{ npuee4eHbr B ra6.rr. b. I3. Cucre_Ma ypaBHeHlrrl renepl nN{eeT Brrll

Bropoli psA na6,noAeunfi, npore4ennux n
r{cnonb3yeMbrx AJrfl oqeHKI{ ypoBHs BoAH

T a 6 a u u a  5 . 1 3
cKBa,t(nHax,
B roqKe p

CxBaxEHa

I
2A
J

Touxa p

KoopAxsara Xr

3 , 0
3 , 8
2 , 0
3 . 0

4 , 0
O A

I , 3
3 , 0

r20
l t 5
t42

PaccrosHus lrexAy cKBa)KIiHaMrr lr  rovrofi  p

CKBaxuHa

llonyAucnepclrn AJII paccroaHrtit nex5,y cKBaxI{HaMH H rouroii p

CraHAapruas owulxa (n u) n roqKe P
:'1f4,02:2,0, Ero HecKo,'rbKo HHxe, qeM
sa6.nrcAesufi cxsalKnHu 2, a ne 24. 3ro
qro ourr6xH oI{eHKrr vMeHb[Ianrcfl, ecJILI

renepb 6y,uer paBHa sr:
6uro uafi,neHo Ha ocHoBe
unnrocrpr.{pyer ror Qarr,
KOHTpO,'IbHbIe TOtIKn pac-

noJlaralorcfl 6.nnxe K ol{eHl{Bae}roft ro,{re.
flpe4no.no>ruM, qro oAHa Ir3 KoHrpoJIbHbIx roqeK coBrlaAaer c

tovrioii, n xoropoir ttpon3BoAlirct oI{eHKa. TorAa oAHo I'I3 3HarIe-
urr f i  npanof t  qacrr r  MarpHrIHofo ypaBHeHLIs paBHo HyJI Io;  ocraB-
uHecfl 3HarreHfitr cTaHoBflTcg paBHbIM}{ HeKoTopbIM I.l3 sHa,{eHul"t
\,rarptrrlbr, crosqeri s neeoli qacrlt. l lpe4no.tarafl, r lro sa6.noAae-
Maq cKB.28 npo6ypeHa B ror lKe p,  Mo)KHo orpeAeJl l l rb  eSQext  or
;rofi salreHbr B AaHHoNt [pI.IMepe: olreHeHHblii yponeHl BoAbI oKa-
3brBaercrr paBHbrM 125 t't. Paccroqnle Me)KAy ;Iro6oti ro.Irofl f II
roqxoii 28 renepl ro >Ke, qro I{ paccroanne Me}KAy .nn6oft roq-
r.loii i lr roqxoft p. AuanorurrHo rtoryAacnepcllu 6yayr reMn xe, II
cucrel{a ypanHeHrrrl [pr.rMer Br.rA

L'i;i;
11 ,5  1 ,0
7 ,9  1 ,0
0  1 ,0
1,0 0 ]lv',]:1il]

H A
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MoxHo BbrqiIcr'rurb BeKTop BecoB II, r{aK ri c,re!,yer o;(riAarb.

f Y, 1 f 0,0000 I

lY: l- | l:3333 |
L I J Io,oooo-l

Ec.r i ,  gru Beca ucnoJlb3oBSrt tcb A"f  oueHKI i  roqKlr  p,  To or{eH,Bae-
] la f l  orMerKa B Tor lHocrrr  paBHa rJ3MepeHHolvry 3HaqeHrrrc ypoBHr
aolu (n rvr)  n cxr .  28:

yp:0,0000 (120)  + 1,0000 ( l25)  +0,000 (142)  :12b,0.
JHar{UT, KaK I I  C, ' IeAOBar ' IO O}Ki tAaTb.

s"2:0,0000 (4,0) + 1,0000 (0) + 0,0000 (7,9) + 0,0000 ( I  ) :0,00 nrr.
3ro o6racuaer, qro norpa3yNreBaercfl noA qacro lrcno.iro:yeuorl
xapaKTeprrcruxoi i  rpai r rHHra KaK ToqHofo r rHTeprrod,r f l i {uoHHofo
\ ICTOAA; OH ACi iCTETTTEV'IbHO I IO3BOdII f lCT TIPCACKA3ATb H3N{CPCHHbIC
:JHar{eHaq B u3BecrHbrx rortriax rr /te,IIaeT aro c oult6xoli, paeHott
H)',rrc. I(oueuuo, l,rrr o6uqso He 3aHltMaeMcfl orleHKoli s roqriax.
\-)r{e l{3BecrHbrx, Ho 3TO Morier noHarl06Urnca n cJlyirae, ec,' ia
roqe'rHsiri rpafirnHr 6yaer rJcrro!rbsoBarbcfl Ar'rq i locrpoeHrfl r(ap-
TbI B H3odtHnHqx. Ecrlr cJlyqtrrcrr, r{To riaKar-,rrt6o trs noHrpo.lsrro,"
roqeK coBtraaaer c  -y3JroM cerrr ,  ro xpaf i r r rHr  4acr  npasr i . r rsuure,
ceo6oAgue or orua6or 3HarreHufl. Mli raxxe Ao,,rx<Hbr 6n.rr \ree-peHbI' r{To or{eHHBaeMafl noBepxHocrr rpor?4eT B TOqHOCrir qeDes
Bce KoHTpor'lbHble TOIIKI'I II r{To AoBep}rreJrbHbre o6,racur noxpl-r
OI{OHKI'I rloBepxHocrli [poxo.qflT qepes Hyrb B KoHrpo,]rbHbrx rorrriax.

c qe.rrto MaKcHMa,rIbHoro ynpoqeHtrfl N{areMarr.rqecr(ux Bbrr{Jra-
.lOK B 3THX rrpHMepax npelnorTataeTcfl, r{To Kaxilafl oqeHKa cle.'
" raHa Ha ocHoBe rpex r {oHTpoJibr lbrx ror{eK.  Ha nparrnKe npr4 no-
"ryqeHriH orIeHoK rrpHxoAlTcfl ncrroJrb3oBarl 6o,rlrue roqeri. a Bo3_
r{oiKHo, 3HarrfiTed'IbHo 6o,rnurc. Kax<ayro KoHTpo.tbH).to ToqK}i B
oI{eHKe Mo}KHo B3Beci]rb' it onpere,'IeHHe I(a)Kr,ofo Beca rpe6yer
pe[IeHxq ceoeri c]rcreN'Ibr 1'panHeuufi. Bo,rruriHcrBo npofpaMM n,rrflr iorTyqeHlrfl oI{eHK[i B Iia)KAoM ]r3,'re cerrr AiIq [ocrpoeHua riaprlr e
Ir30,'rIzHI,ifx l icrroJlb3yeT l6 xoHrpo,rbHbrx roqeK niln 60nee, qro
rrprrBoArir x seo6xoAlrMocrrl perxarb no MeHb[reri uepe li-.r.r.r.}{
ypanueurr i  AJI f f  Ka>KAol i  roqnu.  Taruu o6pa:ou,  Hbno,r r ,sosarr , ,e
lipaftrHura Ar'rf l nocrpoeHuq KapT B rlso,1rl]Hrrflx nplrBoAHT K OqeHb
rp yAoeMKrrM BblqncrtreHarr M.

B reoprrn q'cJro roqeK, ueo6xoluu'x AJrfl no,ryqeHr.rs orleHKrr
B TOqXe, H3MeHfercq c u3MeHeHreM "10Ka, ' tbHol i  n . lorgocrn KOHT| iO_
"ra.  [ . rn i lo . r ryqeHrrq or{eHKrr  B ToqKe i roJrx{Hbr 6ol ro yurer ,o. ' i . "
K,oHTpo' lbHIrre roqKlr ,  pacI Io. r rox{eHHrrre B or{pccrHocru 'erof i  Toqr i f l .
Ha npaxr t rKe MHorrre I i3  arnx roqeK oKa3btBaIorcg H:6uroqHbr\ r ' ,
I 'r HX [paMeHeHrle ,rtxll lb He3Haqr'rre'rbHo yr']yquaeT orreHKy. flpm
t20

{ iclo,rrb3oBauun XpafirUHfa Ar' I f l  qe.nefi  KapTupOBaH[ff B H3OJII ' IHH;IX

C,' leAyeT pyI{oBoAcTBoBaTbc'I  npaKTIIqecKI,IM npaBI], ' IoM' KoTopoe

olpaHrt,uteaet qHCJIO AetiCrsnre; ' t lUO geO6xOAHultx KOHTpoi ' lbHblX

r.OLreK, I l  npeAed'tax SOHbI B,tHqHLIf l  11J111 B OKpeCTHOCTH. OnrHNta, ' Ib-

HOe rtf ic"r lo l ioHTpor, lbHbIX TorleK otipeAe'. ' I f leTcq no! ' IyBapuorpalruoi i

, i -  npo. tpu"creeHuoi i  cxeuot? pacno,roxeHrt l  ror IeK [63] .  Crp) ' l i -

r r  1 ,u r , r i i  rHa r ' 1H3 .  TaKHM o6pa :o r t ,  u rpae r  aeo i i u l ' l o  poJ Ib  B  xpa i i -

. i ' i , re :  oH O6ccrreqrrBaer I ioJIyqeH11e nO,I ]vBapHOfpaMMbI,  seO6xo,r .H-

Nroi i  A. I Iq  nocrpoeHl ' I r  cHcreMbI ypanueuui i  xpat i ruHra,  H TaKxe

'O3Bo!'lf leT or]peAe,' iHTb pa3Mep oKpecrHoCTI'I '  BHyTpil r<OropOfi .1"rr

iro,ryqeHllf l xaxAori or,eHKI'I nu6apanrcf KoHTpo,'IbHbIe roqKu.

VHunepca.nrnufi xp afi rnnr

Baxuoe caoilcrgo roqeqHoro xpafirI.tHra cocrollT B ToM' qro oH

rrepecTaeT pa6orart B cJ'ryqae, KofAa KapTr.rpyeMafl_ peruoHaJlu3o-

BanHafl nepeMeHuatt He flBJIflerCq CTaql.loHapuorl. B npUCyTCTBIIII

lpeHAa u,rlII MeAr'leHHofo I ' l3MeHeHJ1fl cpeAHeIO 3HaqeHpIq'nngeftsan
oifeuxa He 6yAer HecMetqennofi. BH.{HcIeHHbIe oIIeHKLI 6y4yr CIrc-
Te\{arl iqecKu cAButarbcfl BBepx ?l BHll3 or I lcraHHblx 3uaueullft, sa-

Bi lCf l Iqt4X OT pa3MexleHII f l  KOHTpOd' IbHbIX TOI{eK I I  HanpaBJIeHI ' , Iq Ha-

r i roHa noBepxHocTIr .
BnpaNraacr tI3bIKoM reocrarlicrlrKl'I, HecraquoHapHafl perilo-

Ha"r lu3oBaHHaf l  I IepeMeHHaf paccMaTpuBaeTcf l  KaK cocToqxlaq I I3

ABVX KoMiIoHeHr. Apu$r cocronr Hs cpeAHero [Id'II i  o)KI-IAaeMoro
3Har leHrrs pefnoHaJlpt3OsaHuOI? nepeueuuot i  B r lpeAedlax oKpeCTHOc-
TLr rr MeAJeHHO H3MeHflercfl, r ipeAcraBJltlt l  HecraulloHapHylo qacTb

noBepxHocru. Ocrarox npeAcraBJlfler co6oft_ pa3Hocrb tr 'IexAy ,4eri-
crBnreJrbHblMu H3MeHeHHqMIi u apuQroru. O'IesI'IAHo, ecJII{ H3 pe-
ruoHar ' ru3oBasHoi i  repeueuHoi l  ycrpaHHrb ApuQr,  ro ocrarxn 61 ' -

A! ' r  crarr roHapHbtMa, I r  K HI IM MolKHo npl rMeHl l rb xpal l ruHr.  Ta-
xr tu o6pa:oM, ) rHt lBepcanls l t t?  xpal i ruur  MoxHo cqnTarb cocrof f -
r r r rM rr3 rpex onepaqt ' t r i :  lepeaq - -ot reHKa I ' I  ycrpaHeHue apnQra;
3areM c.rarlr{oHapHble ocrarKH KpatrupyrcTcfl c ueJlb}o noJlyqeHrtfl
ueo6xonuul ix  oI IeHoK. Haxoueq,  o l leHeHHble ocrarKu xol t6uHupr ' -
Iorcf l  c  ,apuQrol r  c  ueJIbIo noryr{eH[f l  t tcrusHot i  noBepxHocrH.

t rpuSr aHa, ' rorHqeH noBepxHocrH TpeH. la,  I ICKr ' l loqat l  c . lyvr  i i ,
t tor ra o[€Hxa 4puQra ocHoBaHa rorrbKo Ha KoHTpoJIbHbIX Tor{ l iax
BHlrpH or ipecrHocru oueHuBaeuof t  roqxu.  B o6qel t  cJ lyqae Kal l i -
, {an oKpecrHocr l  xaxAol? oI IeHLiBaeMoft  roqru xapaKTepl l3yercn
J)a3Jl r r {Hbi \ , I  pacno, ' tox{eHueM KoHTpoJIbHbIX TOqeK, no3TOMy ypaB-
I{cHne, onpeAeJrrloulee gpa$r, Ao"r}KHo 6urt peiteHo croJlbKo pa3,
cr io" ; rbKo r rMeercf  roqeK. 3ro se raK TpyAHo, I {aK Kaxercq,  Tal i
I iar i  ypaBHeuHr xpai i ruHfa ; lor ' r lKHl t  6 l t r r  peueHbl  A,rq xaNAoi i  t t :
STr ix  rorrer{ ,  n  aru ABe ol lepaqr lu MorI<Ho xou6uHl ' tpoaar l .

OnpcAe,ruu apnQr KaK HeKoropyrc npoH3BoJlbHylo $yuxuuto
KoopArrHaT KoHTporbHblx Tor IeK,  HanpHMep MHOfOIId ' leH HI I3KOfO

l 2 l



nopeAKa'-AptaQr M s. roqre p }rolier 6urr onpe4eneH KaK MHOrO-q,re_s .nrz6o repBoro (ypanueuue 5.80), ,r[6o iroporo (ypaaueuue,
5.81)  nopsaxa:

(5.80),
(5 .81 )

Mp: qlXr* azXzi,

M p : arX r i * azX z i * azX2 r i * a+X r iX z i * asX2 2 i.

flycrr Xu n Xzi - reorpaQaqecKue KoopAunarbr i-ft xoirrponluoii
TOIIKH B. IPEACNAX OKPCCTHOCTII H d._ HCH3BCCTHUC XOEQQ5I'IqIIEH.
rsr 4puQra, Koropbre Aon)r(Hbr 6urr nafiAeHu. OAnaxo' [pexAe.
lreM 3rO AeJrarb, ueo6xoAuuo npoBecrn crpyKrypHbrir asa"rHs c
ue,'rbro onpeAeJreHr.rq Haunyqueri riora6uHarrHH pa3Mepa oKpecrHoc-
rII Ir BbrpalKeHrrfl aptQra. Kar orlre,raJiocb B pasAeJie, nocenuleH.
HOr{ r loJryBapHorpaMMaM, 3TO HeTpuBHar,rbHaf 3aAaqa, TaK KaIG
rIoileJrb ApriQTa u pa3Mep oKpecrHocrr.I B3alrM03aBUCrrMbr.

B.upaxeuna Arfl ApuQia B r{aqecrBe Aolo,rrHrrreJrbHbrx orDaHH-qesuri Mox{Ho BBecrH B cacreMy ypaoueuur?, xcflo!,ib3yeMyd anoHaxo)KAeHr.rq BecoB xpafiraHra. Peruaq 3ry .pacllrnpeHnj-ro ilrcrelry
vpanueHufi, Mbr rroJryqnM or{eHKrr necor xfalirr.rHra, norirpore Br{Jrro_
uarcr eQQeKr or 3aAaHHoro apHQra n npe4enax AaHHoti  JroKa,,rb-
Hofr oxpecrHoc'r .  BupaxeHHr apHQra cBflsbrBar.oT reorDaduqec-
xHe KoopA'Harbr KaxAofi xourpo,rrHorl ro,rKH C reorpaQil,rebnalaE.
KoopAuHaraun xpafirHpyerrroii roqKr.r. @oprraa MoAeJrH apli6ra, pas-
lrep oKpecrHocru u $opua rrolryBapr.rorpaMMbr ocrarKoB or lpuQ-Ta recuo cBq3aHbr Apyr c ApyroM. 3ro gHaqlrr, rITo 46c'epc6flrocrarKoB qacrl'ItlHo 3aBHcI'IT or HecxoJIbKo rIpoII3Bod'IbHofo 3aEa-uua gpuQra. B yHznepcaJrbHoM xpaf irunre 4o.n>xHu 6url  onpe4e-
i::.:1 ^:.:: 3, _1!_11r.or: ueM bre KoHrp orr bHbr M roqK a M, a ra K)Ke xoeQ.
QI' IUAeHTbr ApHQTa. 

' lax 
xax oueHHBaercs 60.nruree .{HCJO qJreHoB,

To B [peAeaax paccMarpuaaeuorl oKp.ecrHocrn cneAyer HcrroJrb-3oBarb nu60pxn KoHrpovrrbHbrx roqeK 
-60.nrurero 

o6r,eila. llpocreli-urnir npuvep rpeAcraB,rn.er xpafiraHr HeKoropo,i 
"ounii' 

nre,our'a
;Hsef iHuri  ApuQr u nuHetiHyro- no,,ryBapaorpaMlry ocrarr ioB or , tpl l -
Qra. .IIrrueirHan lro4eJrr ApHQra , iap,innaa ypaBHeHrreM (5.Bbi,
rrMeer 4na xoeQQut\veHra, no3roMy B rrpoqecce orreHrin ailrr$ii-10r'rlKHbr 6r,trr ucno,rb30Ba.r{bI ntuHurvyl,t rpli roqri}I, HJIII }Ke MbInnfi4elr 3a paMKr.r creneHeii ceo6oAst."

r,cru Mbr xor'M oi{eHr.rrb MeroAoM yH'Bepcar'rbHofo xparlrlrHra,
xari 4praQr, T:)K u pefr.roHaJrr.r3oBaHHyro ' 'epeMeHHyIo, ro 4.ltt o6ec-
[eqeH,fl ueo6xoArzunx cr,eneHer? cn6604u rp' orIeHKe r<oeQQnun-
eHTOB XparlraHra norpe6yrorcs AorrorHr.rreJIbHbre KOHTIlo.rybHbre
roqnz. B nporunnoM cryqae rpoqecc xpafiraura np""ai." 'K oAr{-HaKoBbrM oueHKaM KaK AJtfr Apuora, raK H Ann npifir lrpyerrroii no-BepxHocrr.r. I{e.necoo6pasno a-n6iarh nsrb KoHrpoJrbHbrx roqeK,.
TpH H3 KoTopblx AaroT cTerieun cno6o4u 1rq o[peAeJreHlrg Apr.r6-Ta, a AonoJrHlrreJrbHble ABe - crerleH}l ceo60AH A;rs ouesrn calroi+noBepxHocrH.

122

llycrl KoopAI.IHarbI KoHrpo"'IbHoii roqxl c HoMepoM i o6osHa'

, r rot .s  uepe: 'X1;  (Hanpao,renne c BocroKa Ha zani l , )  u  Xzi  (na-

ilpaBJreHl.{e c ceBepa Ha ror). tr{or AOnxHbI OIIpeAe.rl ' lTb MHOXeCT-

lo HS nflrlt BecoB u xoeQ$uulleHTbl eAIIHCTBeHHO|O OrpaHnqeKvfl
(cynrrlta BecoB paBHa l), nrroc eilIe AByx orpaHI'IrIeHLIit Ans lu'
seiisoro apuQra. [.nl eroro rpe6yerca cJleAyloqas cl{creMa H3

B0cbMLI YPaoHeuui i :
lV4 (h11 )  *Vz \ (h ' r )  + lVs \ (h rc )  * y l a \ (h tn )  +

*  1Y/  s \  (h1s)  * ) , *  atXu* q,zXzr : \  (hrp)  ,
Vq (h rz )  * y ( / z \ (hzz )  *Vz1 (hzs )  *W g  (h r4 )  +

*V  s^1 (h rv )  +X+  q , tXn*  q "zXzz : \  ( hzp ) ,
l l q (h1s )  * y / z \ (h r t )  + lVa7 (hss )  * \ ( a1 (h 'n )  *

* V s\ (ft 35) * l,* a rX:n* qzX zz : \ (hsp),
'  Wr\ (h,n)  + l / ' \ (hrn)  *V(q(htn)  +v/q(hu)  *

*V s \  (has)  - l I ' *  a rXrs*  q .zXrs :  \  (hsp) ,
Vq(hrc )  *Vzy(hzs)  * l (ey(hzs)  *W4(has)  *

*Vs \  ( f t ss )  + I+  a rXrs*azXzs :7  (hsp) ,
W r *  \V  z*  V(  z*  W q*  t rVs  *  0  *  0*  0  :  l ,

W rXl.  *  lV rXr,  *  V sX n * l (  qX rq * \V sX rct  0 *0 * 0 :  Xrp,
V rXx*W zXzz l \ (  sXzs*W qXza*  \V  sXzs*0*0*0 :  Xzp

nr'lr. l B uarpuuriot?

T ( f t r r )  1 (hn)
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Pnc.5.66. I(apra, Ha xoropori rpeAcraBleHr,r ypoBHri no,qu (n ru) n b ua6lrcna-
TeJtbHbrx cKBa)KuHax. oqenxu yponneri BoAbr noryqeHbt MeroAoM yHl{BepcaJrbHoro

xpafirnnra B roqKe p u B rcro-3anaAHoM yrny xaprbr

,4,ono,ruure!.rbHafl nporleAypa, no3BoJrf lrourar ynpocrrrrb Bbrqrrc-
d ' ieHf i f ,  cocToxT B nepeHoce Har laJ Ia  c l rcTeMbt  KoopAr iHaT B Kpar i -
rrrpyeMyro ror{Ky. TorAa KoopAr.rHaTbr xro u x2p cTzHOBxrCn itan-
H6r\{rr Hy!r}o. 3ro npunoAtrr K H3MeHeH[]O BCeX KOOpAUUaT Xii  rr
x : ; ,  HO He H3MeHf feT paCCTOf lHUf i  UeXr4y  TOr tKaMu,  no3TOMy BeCa
xpaf i ruHra  ocTaroTcq Her . r3MeHHbrMt r .

C qe.rrtro AeMoHcrpautrrr noc,reAoBarer'rbHocrH [IafoB npr] Bbt-
r ro . r rHeHr . rH yHHBepcaJrbHofo  Kpaf i f f iH fa  Mbr  paccMoTpr rM eu le  o . fHH
nprIMep, HCnod'rb3yloultrr i  AaHHbre no BoAoHocHoMV ILrtaCrv B 3a-
narHoM I (ausace.  Ha puc .  5 .66  u3o6paxeHbr  no , ro>xeuua r f l rn
HaoJrIoAared'IbHbrx cKBax<HH, Koropbre 6yAyr I ]cro, 'rb3oBaribr . i .Jf
no , r ryqeHr l r  o r leHKu Apr iQTa r r  xpa f i rHpyeMof  o  sHaqeHr i f l  ypoBHs
Bo. lb r  B  ToqKe p .  f lpeAno" ro l r { rJM renepb,  q ro  Ha pr rc .  5 .04  r rpe ,1-
CTABJIEHA OI IEHKA NOJ ' ]YBAPHOIPAN{NIb I  oCTaTKoB u  qTo oHa J I I IHc i iHa
no $opMe c  HaKroHoM 4,0  u2 /xn .  Bca ocHoBHaf l  Heo6xoar r \ ra f l

T a 6 n u q a  5 . 1 4
Ha6,rn,qeHun, npoBeAeHHbre B cKBaxr{Hax, lacnoJrb3yeMbtx

A,'rq orleHKH ypoBHfl BoAbr u lpu@ra B ToqKe p

C x e a ) x l r H a l (oop iu r ra ra  Xr l(oop!trHara Xt Y p o B e H b  B o A b r

I
2
3
2A
5

Toura p

3 , 0
6 , 3
2 , 0
3 , 8
1 , 0

4 0
3 , 4
1 a
q A

3 , 0

120
103
t42
I  l l r
r48

l 2 l I  D<,

IJ Polo:NeruLe ra6t' 5' 14

PaccroqHHg r{ex,f.Y cKBaxIII laMH u rouxoit p

CxBax{ItHa

I
2
3
9 A

5

I
z

3
o 1

5

1na paccroanuituexry cKBaiKl tHa\ l l t  l l  rouxoi i  P

3 , 3 5
0

2 ,  8 8
4 , 7 9
0

|  , 79
2 ,69
2 , t l
1l

7  , 1 6
t0 ,77
8 , 4 4
0

, 9 t
( 2 0

1  , 9 7
2  , 8 6
0

8 , 9 4
2 1  , 2 6

7 ,89
I  l  , 4 5
0

1 , 0 0
o , J z

1  ,97
1 , 0 0
2  ,00

- 0 13,,1
13,'1 o

13,42
0

11 ,5  7  , 2  8 ,9  1

19 ,1  10 ,8  21 ,3  I
0  1 ,0
3,3 0,,1

-  1 ,0  -  7 ,7
0 ,8  -  0 ,6

-2 ,0  0
00

4 , 0 0
1 3 , 3 0
7 ,  89
4  ,00
8 .00

l l rQopMar luf l  npeAcraB, let ra B ra6, ' r .  5 .14,  xoropan Tal i lKe Bl i , l IO-
qaer Heo6xoArrMbre nolryBapuorpa}lMbl. AJIfl OUeHXll ypOBIlf l BO,4bI

B roqKe p ; lo . lN{HO 6Ur l  perueHo } 'paBHeHHe

11 ,5  19 ,1  0  8 ,4  7 ,9  I

7  ,2  10 ,8  B , -1  0  11 ,5  I

8 .9  21 .3  7  . 9  11 ,5  0  1

i 11110
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w2
v3
w4
w5
I

d 1

- 0 ' z  -

0

_  1 ,0
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0 ,4

- -  1 ,0  0 ,8  -2 ,0  0  0  0
-1 ,7  - 0 ,6  0

4 ,0
1 D  D
l d , r )

7 0

4,0
8,0
I
0
0

llo",r1',1ucn epcrI rr



Peuras sro ypaBHeHHe, noryqaeM BoceMb
Ebre nsrb H3 Koropblx npeAcraBJlsrcr co6ofi

0 ,4119
-0,0137

0,0934
a,4126
0,0957

-0,7245

0,0660
0,0229

naeT CreAynulYrc cHcreMy BecoB:

-0,1221
0,0110
0,7523

-0,0307
0,3895

Oqesuu ypoBenb no4u (o na):

?:- 0,1221 (120) +0,01l0 (103) +0,7523(142) -

- 0,0307 (l l5) +0'3895 (148) :174'4'

I ( a x c I e A o s a J l o o x H A a T b ' o I I e H K a 6 a s u p y e r c a [ i o a - l H o C T b i o r r a 6 n l i .
x < a f i r u u x c K B a x H H a x ' H o H a x o A u T c ' I B H H T e p B a , l l e ' o I I p e A e J I e H H o l f
san6OlrUrUM H HaI{MeHbIxLIM ga6lrcAessblMa 3HaqeHI'IqMII. OUeg-

ii u a".n.p. uu otnu6t<tt',p aBHa s 
".? 

: 17,3 rv.z'- - 
frpeaio ilarafl, ApHo;.. uepsoii crerreHr.r, no,ryqaen ro:QSrruueu-

rrt yiunepcaJlbuoro rPailruura

WL

lX/ 2
ws
w4
w5

I

a l

Hcno"rlayr grn Beca, rIoJIYqaeMorreuKy ypoBur Bo,l.bl (e

i ' : -0 ,sb94(120)  -  0 ,3020(103)  +  1 ,3133(142)  +

+0,1451 ( l  l5 )  +0 ,4030 (148)  :164,6 ,

qro HaMHofo npeBbtuaer nau6o,r luree KoHTpo"rbHoe 3HaqeHl le"

Vnnnepca.ntuuf xpaiiruHr npeAHa3Haqen A"Is onpeAel::,f^. u3NIe-

Henr{s ypoBHfl BoAbI HJIIT apuQra ..8 npeAeJIax "tol{aJIbHol{ 
oKpecr*

Hocrri I.I npoeKrlrpyer ero n^i<p^aiirrpyeuyro rorlXy'-Oiresxa Auc'

nepcHH ouru6xn panua s"2:26 '8 M2'  9To MHoro oo"Ibrue qeM He'

onpeAeJleuHocrb .raK e oqeHxe AprlQra, raK H B ol{eHKe cauofi pe'

r l loHa JIH3oBaHHOII  nepeMeHHOl '1.

t 2v

xostptpnuueHroB, II€P'
neca npaftruHra:

lY/ |
w2
w3
vtr4
ly/ 5
w6
lJ(/ 7
\tr/ I

I
I
I
I
I- l
I
I
t_

l- v,
I rY,
I

lv,
lvn
I lY/"

rOqeuxa ypoBHn no4n (o tu) o rovxe p cJleAylouas:

v;:0,4n 9 (120) - 0,0137 (103) +0,0934(142) +.
+0,4126 ( l  15) +0,0957 (148) :122,9,

'+rTo J[rrr jb HeMHOTI{M OTJ]nqaeTcfl  oT pe3yJIbTaTOB' nOJIyqeHHbIX H3

rpex ua6nrcAesuii 6es npe4noJloxeHus o 4pu$re. Oqesxa oruu6xn

AucnepcHu Moxer 6Hrl sltqucJleHa B Tor{HocrI'I TaK xe, KaK ec.II?I
,f i61 gptzOt orcyrcrBoBaJl, T. e. c noMolllblo yMH-oxeHHfl cJIeBa BeK'

ropa 
-upanoft 

qacrn [.8] na rpaHcrIoHI.IpoeaHHbIfi BeKrop peueHnfl

IP l  .  OqeuKa Al . rcrepc] Iu ourn6rn paBHa B,  I  u2.- 
Sror npnMep noKasblBaer, qro Her 6o.nlruoro pa3JII{qH.r Me)K-

Ay npocTbrM TOqeuHbrM rpalirnurou [i yHr4BepcaJrbHEilM Xpafirnurou
,c ApraQrou, raK KaK B eroM^npuMepe 3rH ABe npo_qeAypbl ,4alor
[orrru HAeHTHqHbIe oIIeHKI'I. OAHaro ro'IeqHltfi xpaftrnnr, KaK H

Apy r } I eMeToAb IB3BeueHHo. roycpeAHeHI4 ' 'HeMoxeTsKcTpanoJ l l l .
poBaTbgrr sa O6flacrl ,BJtLt9.HLrr, MHOXeCTBa KOHTpOJIbHbIX TOqeK.'bto 

suaqur, qro 6o.ntuaq qacrb oueHeHHbIX sHaqeHl'Ift 6yaer le-
.)Karb Ha HaKJIOHHbIX yqacTKax IIoBepxHocTu, H ToIIKII HaHBbICIIIHX
r1 Har.rHrr3[]UX 3HaqeHl]ft Ha uosepxHocrli o6uquo 6yayt onpeAene'
,Hbr KoHTpoJIbHbIMH TolIKaMI'1. f lpe4noloxnM, tITo MbI oqennJlu
. ypoBeHbBoAb IBTor IKe 'npHI IeMoKa3aJ locb ' I ITOnoBepxHocTbBb I l I I .
Jla ga npeAenbr I.rHTepBaJIa, OnpeAe"'If leMOro Ha6.nOAaeMbIMI,I CKBa'
lKrlHaMH. OxasHeaercg, qro ypoBeHb DoAbl u3MeHxercg c 3anaAa
Ha BocroK, r:tar,afl noqrfi rta 40 M Me)KAy Ha6nrcAesuqMu B cKBa-
x{r.rHax 2 u 3. EcrH sro naAeHI'Ie [poAon)KHTb' ro MbI Mo)KeM

o>KHAarb ypoBHH BoAbI BbI[Ie t!? * B roqxax 3araAHee na6lrcAae-
Mof i  crs.3,  u yponHl{  H[x(e 103 r r l  B roqKax BocroqHee cxs.2.

Mu uoxeu oueHLITb ypoBeHb BoAbI B loro-3a[aAHoM yfJly Kap'

TbI  B roqKe c KoopAuHarauu Xr:0,  Xz:0.  CHaqaJIa l lc i loJ lb3yeM
npocroil roqequrti i- xpalirnur I{ MHo)KecrBo I'13 IInrH cKBa)KHs. 3ro

126

-0,5594
-0,3020

1 ,3133
0,1451
0,4030

26,3832
- 1,7940
-4,1795



BuqncleHlle 4PuSra

Ha6,lrcAegua, nlt6upaeMble AJIt noilyrleHllq olreHKII t ipairrltnra

u nai.otopofi ro'{xe p, poanonuralorcl^B- 3oue B!'IIIt lHilt l  BoKpyt 'foq-

*ri p. Xputir!IHf Aaer n,tnoxtectuo BecoB' I(oropble n03Bodrlf l lor nplt-

paBHqTb B3BeIxeHHyIO cy-MMy noJlyAuclepcnii vrex4y sa6'uoAeuuR'

Mr lr ro,rtyAr.n"p.ni;ff i i  na6.'rro^e'_lif l ,MLr rr ro'Ixofi p. f lpe^no-

Jro)KriM, oJ,HaKo, qro Bce Aocrynuue sa6'nnAenur BbItI]Jl l l  3a npe-

Ae,l '  o6,la.rn ur"""r".- f lo,ny"napllolpaMMbl -"f tp2 MelKAy rouxoii p

ri HeKoropbr\,r yA.aresHolm sa-6.trtoAesireu i 6yayr lryll:l:lot 
on"

s c e x H a 6 , l F o A e H I I I r I z p a B H b I A H c r I e p c l I u p e r H o H a ! ' l u s o B a H H o I { n e p e -
ueHuori (tt,ln, npu 

",nnuttu 
,lpuQia, paBHbI rtt"n"!:11^ocrarKoB

"t 
ar l i iO;;) ,  , .  

' "  
repBbre n sr leMeHroB BeKropa npaBo[ qacrr l

crrcreNlbt t ipaurllHfa 6ylyr coAep)Karb 3HaqeHrrtl so2' a He 3lIaqe-

Hilf l \ i  pz. Tax xa x periloHarru3oB aHH afl nepeMeHHas-:,- l::,o-"-I 
6otnu

crarrcr'r lecr(l l He3aBltcuuoft or ee sHa.reHHii s xaxAoii H3 TorIeK

na6nrcAenllt l, To MbI He Mold'l l ' l  npeAcKa3arb ! ' loKaJIbHoe 3HaqeHlle

;;;;;;;.;n. 
-g*".to 

3roro oueHKa' Koropyrc MbI noJlyqarll4' pe-

l r ]a t  cucreMy ypuu"Jn, i - ip ' l tn" ta,  6srn i  ocHoBaHa sa r ' ro6a' l l -

r{blx IIJIH ycpeAHeHHbIx cnoftcrsax pefHoHaJIusosaHHot? nepeMeH'

uoii. 14ntrr,rn c,roBaMII, IUbI oueHIJBar'IH roJlblio aptlQr'

Nlt 't troNen Bblql' lcJll lrb apuclr B ToqKe p AalKe B roM cd'Iyqae'

ec,rrr ucno.rlb3yeMble ua6,rro,tbsrlf l pacnor'Io>NeHbI B ueroropoil oti-

;;;";;;;; '*" '" it.n 
qeu o6'nacrb B"rl lrHun roqr{r p' Bce' qro He-

o6xoAnuo,  -  3ro 3alv leHa noJlyAncnepct l f i  s  npanoi i  qacr i i  J IpaB-

I ] e H r t i i t < p a i l r u u r a H a n o J l y A l l c [ e p C ! l l { ' K o T o p b l e g a 6 . n r c A a n u c l 6 b t e
;;; '-;"F;", ec,'rH 6u roqra p 6awa pacnor'Io)KeHa raK Aa!'reKo or

KoHrpo! ' tbHbl^  
"ou" , . , 'u to 

O" ' iu  6 l t  Hesasncnuoi t  or  Hr tx '  Tar  xai i

noJIyAHCilepcI] 'I AJlfl Bcex paccToqHafi sHe o6,lacut BJ.II,If lHIIf l paBHa

AncnepcHl l  ocrar l {oB,  ro q, regu 
,g 

npanoi t  qacTu MO}KHO npl lpaB-

HflTb AHCIlepcull ocraTlioB, s62' K cox<aleHll!O' \ ' ,tbI CHOBa 3aIIIII i-

, l i lBaeMcf l ,  TaK I ia l i  MbI  He 3HaeM 3HaqcHl l f  so2 ' , Io  Tex nop' ,  noKa

a p n Q r H e B b l q l ' l c ! ' I e u . K c q a c r b l o ' c r p y K T y p u r ' t f i a H a / ' l l l 3 I I o 3 R o J I t e r
HaNl  cAerarb anpHopHylo o l reHK) '  apuQra'  raK KaI{  oH paBeH no'q} ' -

Aricnepcu]l B roqKe MaxcuMyMa unz o6nacu'l B.l l l l f lHtls'

C,neAyer or ta"" tor '^uto 'apuot  -  3ro npou3-Bo' [F 'Hat l '  I Io  yAo6-

Ha f l l { oHcTpyKu ]4 f l ' neo6xoAu tu lagA , ' I f l r o ro , . I r o6L , r . . } . . l oBJ l cTBop I lTb
rpe6oeanl l  l l r  cTaI l i loHapHocrI I  per I ' IoHa' r l l l3onassot t  ncpeueHHoi i '

Morxer c)'ulecrBoBarb MHoro paSrurIHbIX xolr6usaqut? uoAe'ru

ApuQra,  pa3Mepa oKpecrHocrH H oueHXu f ioJ lyBapl lorpaMMbI '  l io-

ropbre )roB,'IerBop-uien*to n!"3^t::::t crpyKrypy peruoHar'rir30-

eaHHoir  naparanno' i , .  B l r6op nexoropoir  cn^eiuQHuecl io f i  xou6rtHa-

urrH saBllcnr or crerleHr'r ,{ocrynHocrK AaHHbIx' yAo6ctna BbIr{lIc-

; ; ; t , i ; - ;  Ap1' rux Qar i ropon'  f lpo4onxr ]M paccMorpeHtre HaIr lero

rpocrofo npI IMepa,  npeAnonaraf '  l l ro  'upt isr  B AaHHbIx, l " - ) - l :3-

HIo BoAbr JuHeeH U qio no"ryBapHofpaMMa OCTaTI(OB Tal iNie r ' l l ' IHel l -

ga. \42 crpyl{TvpHofo aHar'lt l3a N{ox{Ho 3al{d'l lroqllrb' qro o(rnacrl

1 2 s

BJ, iuf lHus pef lJoHa, l l l :JosaHHott  nepen' teuuol i  pacnpocrp,a l l f1"  Ha

30 , i r r .  Tz ix  r iax HaK,I IoH r to, r l ) 'Bapl IorpaMMbI paBeH 4 w. ' ly ,w'  To

a"a"apa""  sHe 06racrr . r  B, , r r r f lHi l r {  AOJIX(Ha 6st i l  Or io.no 4X30 HJIH

1 2 0  r r r .
111; t t  e t tut rcreHr l l {  lpr rQra B roqKe p r tpaBat l  qacrb lv larpul lb l

r rD i )n l rH l ' i t  I I \ 1ce r  c . l eJ .5 ' t o l t t t t t ' l  e r t ^ t

f lpr i  euut tcr re l { I I t i  r ipaf i ruura JIeBar vacr l  [A l  ocraercr  HeI I3MeH-

uoii, rroaront), BCe, uro rpc61'ercfl Ad'It l oUe-HI{lI 4pIlrpra, - 3TO 1rx1-

, ,or , r , r ' ro  o6pi ru l ' ro  6 [Ai  yarp l ruy ua IC] '  3ro Aaer MHo) l (ecrBo

i' i  
""-"t 

ua.ou lU,, t ioiopue I{crloJlbsyForcfl A.{fl BbIql4cJIeHHtl ApHQ-

T a ' i l ' i l o c . | p I { I i o c T o f f H H b I x q J - ' I e H a ' I i o T o p b I e A a I o T B I i ' ' I a I . B o I { e H I i y

ourt i6xr t  r t , t tc i lcpc l lu  Apt i t i - r ra.  Bexrop peueHl l f f  [M]  ecr l

tc l :

f  l ; l - -
t -  "  1  -

-  120
120
120
120
120

I

0
0

-  0 ,  1311
0,3702
o,2202

-0 ,1587
0,4372

109,2283
-0,9048

0.4935

Aprr t l r r  (e  u )  B  ro l l i i e  p  Haxo j l l l r c f l  yN{Ho}KeHI Ie l " I  ypoBHei t  s  F l l t -

6 . r io - r , l . r 'e ,q r . i ib tx  c i iBax( l l l l ax  Ha l lo j l xorqu l l le  r ioacpr l r ru l l€Hrb l  Apf iq r -

T t i  r i  c i - \ { N { l i p o B a H I I e M :

tM :0,13i  I  (120)  + 0,3702 (103)  + 0,2202 (1421 -

-  0 ,1587 (  i  15)  + 0,4372 (  l48)  :  131 '6.

ouitr6ria ou,eHt(rr HaxoilnTcfl  r{ar( .ql lcnepcl l f l  yx, lHoxiel l l leM c, ' IeBa

ic l  i ,  rp- l l i r . , tont,pr)BaHH)' Io rra 'rpr lq)I  lh l l  -  Hanprrmcp' s" '2:
: i zg ,3  l l j .  Kar  r r  pauce,  c raHqapr t la t  ou t t6 t ia  oueHKl I  , - ! : l sa
r i i i l l . l i l i l THONIy  I ' :O i ) t I lO  l l 3  O l i eHh l l  A I IC i lCpC I l l l '  l ' l ' I I t  S " ' : f 229 ' 3 :

: 1 , - r . l  r l .
C, ' iosa  I Ipc . l . i l o , {a lag  HopMa! ' lbHocrb ,  Mo}KHo cr€ ' r -12Tb

lJi)r" i 'Hbre )ITBepx(AeHrIf o LoBeplITeJIbHoM l iHTepBaJIc A"It l

9 - l l 5

Bepofr-
HCTTIHHO.
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ro  3 r la r reHl l f l  Ap t t$Ta.  Hanp l tuep,  Bepot lTHocrb  Toro ,  qTo i l l lHe l lHb i l i

. t n H O r . T c x ( n r  B H y r p H  H H T b p B a , T a  1 3 1 . 6 - t - 3 0 , 2  r t  l t . l l l  ] l c i l i - i v  1 9 9 ' 0

r r  2 5 9 , 4 .  p a n u a  0 5 0 / e .  ( H e o 6 x o l r r r i o  H a r o M H l l r b ,  q l  o  A p l l { - i , r  H e

Hveer  I l l r l (a l io ro  <p i ts l tuecroro  cNtb lc . : ia .  Loacpt i r t ' , r l i i t , r i i  t tu re ; . 'n : : ; r

I lpocro  y t ia3btBaer  ou t r t6 t i v  onDoSonaut l f  I I  A ,aer  t l i i t i 6c t , l iee  se l l ' u -
q rHoe 3Har reHI le  1 . ln  4p l ( l ra  per l loHa"qH:oeaHHoi i  t tepe lu teHt lo i i  B

C" ; Iyqae,  ee l r r  6 t i  OHa nOABepfa , tacb  I IOBTOpHO O, ip0SLrBat i l iH l .  l l

Apu( t r  BbIq I IcJ Is ,qcs  6 l r  noeropHo. )

.U, . ra  ro ro , , { ro6 l l  q I IcJ ' tc l lHb lc  I Ip I I } i cpb l  3Tofo  l l i l pa fp i l i l )a  o i .a '

33 , r r r rcb  J .ocrynHbI \ { r t ,6 l rao  cAe, l laHo r ' lHo fo  ynpou lc r i l r i i .  I i l tnp i t -

l ,1cp, I ICno.rb3-veMOe I{I ICJIO Ha6,' Irc; l ,eHII l ' i  gn.l lCtCg Hii l i leHbil l i l \ {  l l3

Boir l io)r iHbrx. B AeflcreHTe!' IbHblx npl ldToll ieHll t lx l l i i j r l ; lTpl iBaercf l
3Harl l lTeJbHO 60, ' ibuee qrlcJlo I ioHTpor' ibHbIx TOrIel i ,  I  l l  K KaI{ 3.ro

|Beruqr lBaer  roqHocrb  xpa l i ru t ra  I I  y r {e l lb lUeer  o : ; i ; i i : , : . y  o l leH l ;11 '

A t ta r ro ruq t to ,  npeAno, ra facrc f l , , ruHe i lHocr r ,  I lo , r l yBa i l l i o i ' l l a \1 r lb l ,  TaK

IiaK 3TO npOCrefiruan I l3 Bo3NIO>KHblx NlOAeJlei i ,  t i r teiOUla.q roJlbl io
o , l l rH  napar ' te rp .  c rpo fo  rHHei iHaf i  noJ I ) rBap l lo rpa \ {11a He l lMCer

lraKCrrl l \ ' l r ' ra, a Mox(er 6urr npo,l ,o,r l j ieHa Ao 6eci i .) l ieqHblx : i , i I39e-
n t t i t  T t t i ceepc l ta .  B  J ,e i i c rn t t rc . ' tbHocr I t  )Ke r . {b I  I I } lec \1  " ' t l t t :e ; iH t ' ru
I iCJ : lyBap l iOrpaMN{y  Bf i ' " IOTb AO HCI(OTOpOTO 3HaqeHl l t l ,  l l  TO, ' lb l io  i l1 )C-

, i re  1 r3 .40 \ ra  oHa c raHoBrr rc r r  nocro f lHHoi l .  Apucrpor l r  l t  Xa6 i t i t

l3 l  v r ia3aJ I I ,  r {To  noJ} 'BapuofpaM} ib t ,  o6 , ra : r .a rcur t te  B i ie3 . l f iHb l \ l l l
i i3MeHeHilqN{r.r HaK!' ioHa, MolyT npnBoAllrb I( He)ICrLri ' l r l l lBi}I .1" ' t  peIUe-
I l l r f fr , t  i r  ol  pII I laTe!rbHr'11[ AIICnepclIgi l .  ,4,;rg npc;: f  i ]B,r lci l l lq i loJ\ '-
Bap l ro rpa \ rMbr  oKa3F, lBaerc f  ) IAo6Hee uc l lo r tb3oBarb  He l Ipepb lBI l \ ' Io
r lrvHxuulo, ral i) ' rc, I iaK, HarIprMep, ctpeprtuecr<afl  tr toJ€r' Ib, xolq
3TO HeCKO,qbKO ycJrol, l iHfeT BbIqUC"{eHIIf l .  HertseecrHo, He f lB. l t lerct l
r 'nt cJi lnuKoM xecrr i I I ] !1 rpe6onaulte "r l lHctiHocru 

no"I lyBapHofpar, l-
trrbr, Ho rari  I{ar( oHo IOBOdIbHO txl lpOrio I{cIIO.]Ib3YeTCfl Ha npi.! l i -
T i i l i e ,  To ,  oLreBr lAHo,  I r \ {  Mox<Ho npeue6peu l .  Heonpe leJ leHHocrb  B
I rpaBl r . r r ,HoN{  o l rpe , i te . - leHr r r r  anpt ropuo i i  o l ieHI {H J . l l c i lepcv l l  ocTar -
r ioB Ta i , , . r ie  ] re  c , r i l ru r io r r  06pe l leH i lTeJrbHa,  TaK l ia r i  roJbKo cuc i { i ia
oiurr6xrr . tprrqirz i  3aBrrcur or sroro napa\ ' Ierpa. Ciru nplrQl 6yrer
Et i ! l n c / ' i e l l  I I paB I1 .4bHo ,  ] i e3aBHc l l ] , l o  o r  s l t 6pau l l o f i )  l l  ) i l t i l S lBC : ; , 1 !

3 i r  aqei l  f i  f l .

I lpnmep

Blr  f  i r ie  Mof , t i r  3 l l rer l ITb,  uro t . l l ta i r t ' l t l t f  ,  Aa) t (e B oLIeHb ynpo-
i r leHHo\r  BaprrzrHre,  r ioropurr i  \ ,1br  paccr , torpeJIH,  Tpe6yer Bbtno,r r te-
Htr f l  N{ i ro) i iecrBa c l i \ r tHux apr ' iQue' f  r rqccr ' ; l lx  ler icrn i l i r .  f lpaxr  uuec-
i r r lc  sp l i l lg l leut te r ip .a i i t i rHra r (  Hl lc l0 t lu I l lM 3aAaqaNI ot (a3brBacrcf i
BO3r\ , tOir iHbrM rr r rub npl r  r ic f lo , ' tb3oBar i i r t r  3BM, Tat i  KaK AJIr  ro lo
. r ro6u oxapaKrepr i3oBarb r13l teFIeHi t f f  pcr I roHarr3oBaHHoi i  I Iepe-
r tenuoi i  r : t  Her ioropoi i  i l ro t r r .J- t l ,  oueur i r i  IoJ)r i l rb l  npor i38C;I l r rbct
N' l l lo for ipaTiro. l , - ' r r r  pa3,r t r . rqHbrx Toqer i .  B r iaqecTBe I Ip l iN{epa pac-
c l lorpul r  K: lpry,  t rac6pal teuHyro Ha prrc.  5.67 r r  npe, l .craBJrr t rcxt ) 'x l
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Ptc. 5.67. tr{ lpra ypoenefi  noAn n gxyc Fnc. b.6g. Ha Kapre npegcraBJrela
6eaa, 6c';rruon BoAoHccHoM cJroe B rolK- craH4aprHaq oriru6xa oq.*iof yponHeiipoi i  qacru (enrpa,lrHoro KaHseca. Bo/lbl a Oxyc 6e,1r.
i i . r i r ra  nOCIpCeHa r reTOj io r r  ) ' l r r rBepCi t . ib -  i i r t re1 ,5 ;1  '1  \Te)K j ly  r { : t , i , I tH ; r ; , ,1 i l  I  eVrHo:o rrpai irrrrrra B npeAno,'rolKeHrrr:
11' ' ' r fra i lelBofo noptr lr ia. Vpornz rr:o-
" ' l i : iUt i t  \ ' ! i t3aHr- t  e q) i . r l l  Rbt tL le v i_ i { rpHt
r l i  r r r .  I (pecr lx -  t raf . r r - ;1 l r l - i i l , i r t rc

C I\  B I)X I i } I  bI

' , ; o f i  i i o l : r $ r i  i r t i U : r c  c . : , , 8 . ,  i r r \ t o u t c . r  t i ; r t ) l t , !  l u 2 J .  i l :  r r * i i  t i i r c . t -
t - ' i i jB,TeHL.r  3 i tar je l l t j r  ypcBu,q Bo, t ,bI  B 3t i i  c  FcI : ,  Boj lo l i , ) ,J I lo io to.
l : r r  ioFr? i ' l  i ra  rc i i l  Qei i r l , : ; . r rb i to f  o i ( l l i isac i r .  cr .pr . l i ' i l ,puur i i  aHa. l r r : r ,
!br roJrHeHr isr i i  ua 3Frarr f iTe, ' IbHo 6c. ' r rurcr i  n , rcura;ru,  I IoKa: ]brBaer,r i ro  3 l la I IeHr l t  ) 'poBHz Bo--urr  N' ror |T pacc-r :a i { ) r1BarbCf i  r ie i .  i iecraul r -
or{ : lpHar i  0ei  i i0Ha"rr r r : loB: ] r i i l : r t i  repeMeHHit ,  r r r , icrourar i  r r , | ; r r i ; r  nep-
i I  io  f lcpqAi ia.  ( i5 , t rar :  ib  t i3 \ le i ic i t r i f l  r ; r ) , - i '1 's i lp11r t -par .v lN{br  0 i r r i i l . t ioB
ol  gpl r t l r la  ecr t  28 urr . l r , .  B r iaqecrBe r \ lo leJ l r I  no"r r ) ;BaDi lofpaMMbr

,,:1.,:t: ' ]. "",6plir 
.nuueiiHvro cp1,s1i4frro c Hari.rioHoni C0 rin:,,1paruux

i l ' \  tOB Ha I  Ni l tJ I IO.

r , r  
l 3 l



-

, [ , ,ra nocrpoerlHq I{aprbI .vponnci i  Bo,tbl c noMourblo ) 'HIlBep-
Cad i rbgofo  xpar i ruUra  6 l t . r la  t tC l tO i lb3OBaHa I IpOfpaNINIa  l lOCTpOeHI ' I f l

l iapTbi B U3o,I i l ' lHHtlx, c I IoMolqbrc l ioTopoii  loayua"rttcl  ol{eHKlI

,vponueri Bo.lbl B TOqKax, pacroJlol ieHHblx Ha paB^H_blx I IHTepBa"lax

iao , ' r l  Kapr r4pyeMot i  n . rouraAt r .  Ha t iapre  puc '  5 .67  npe lc raBreHo

31X61:1891 oqeHoK t iDa i i r r tu ta ,  l ia ) l { ra f l  l ' I3  I io ropb ix  ocHoB' - lHa

Ha BocbMr  6 . t tDNat ' ru l l x  l {oHTpoJIbHblx  c l (Ba)KHHax,  nu6paHHbl \  B

ot{TaHTe rol.rcr ia BoKp}:f or,eHtlBaeMofi ro' Ixu. Ka, 'xJas oueHtia B

C B O I O  o L l e l c : n  r p e 6 y e T  p e u l e l l l l f l  C I I C T e T I L I  o - l . l l l l l l a - l U a r l l  l p a B l l e -
gtil't.

B AouorseHue K I iapre .vpoBtlei i  BC;Ibl Kpaii f f iHr 6l ' i - l  tar i ;xe

HCnOJrb3OBaH AJI f l  nocTpoeHHf f  I iaprb l  c raHAapr i lo t  o lu l lo l { I , I  oue-

HoK,  npeJ ,c raBJeHHor i  Ha puc .  5 .68 .  Crau; raprHaf l  o ru l i6xa  B I iax ( -

Aoli  t ts 47 uadnto1arerlbHbtx cKBa)KIiH paBHaHYlrIo, Ho 1'3g.1nunr"u-
erc f l  c  paccro f lH [eM or  I ]3BecrHbIX KoHrpoJ IbHbIX roqeK (pnc .5 .68) .

C eeporruocrlrc 95% itcrussafl  loBepxHocrb ypoBHfl Borbl , ' Ie)KI ' IT

BHyTpll  I ' IHTepBaJIa' OI)pe[€r ' IeHHOfO C TOTIHOCTbIO IIJIIOC l lr ' lH MIiHyC

ABa yr {a3aHHbrx  3HaqeHt r l .  F IanpHMep,  B  roqKe . ,4  ypoeeHn no4u

or leHuBaer l r r  np f iMepHo e  l4B0 Qyron.  Tar  xa t<  I lMeercq  orHoc l l -

TE,IIbHO HC\IHOIO HA6.N}ONATCJIbHbIX CKBA)KIIH B6,' I i l3]I  OT 3TOIZ TOqli l l ,

TO i iapra craH/l.aprHori outt6ri l t  yKa3l, lBaer HeKoropoe 3HaqeHlie

6o,ree 6 ( -vron. l loerolty lrcrt lHHoe 3HaqeHlre B 3roti  TorIKe Ao":I)K-
no 6nrr l4B0-Fl2 Qyron, r .  e.  MexAy 1468 H 1492 Qyranu c r .o-
B€prrr€;'rbHoti eeponruocrlro 95 0/0.

B sro\a npuMepe Ma,'to feo',rofaqeci(ofo cMblcr'ta B o'THoIIIeHIIIi
caMoro AprrOra,  Ho npI4 Heo6xoAl tNIocr t t  e fo Mo)KHo l ' tso6pa:ur l  t ta
xapre.  Ha puc.  5.69 notrasaH 4pr . rQr repBoro noprr l l {a  yposuet i
soAsi .  Ha puc.  5.70 I rpeACraB, ' teHa crat{ i laprsas ourH6ra 4pHrpra.
Ocrarr<rr  or  ,4pzQra,  uai tAeuul te Bbt t t l t raHueM I{aprb l  JpI IQra I I3
r{aprrrr xparirr.rura, npercraB,'IeHbI Ha pllc. 5.7 l. l l ' touaJ,tI oTpI{qa-
Te,r rbHbix ocrarr {oB,  r ,ne } 'poBHII  BOJIbI  HI l i l ie ,  UeU lprr$T,  yKa3aHbI
mrpr txoer io i t .-Oueurra 

.lHaLrcHuff nepeueHuor,i B Toqtie [o roqeqHblr't Hi]6.T10-

AeHr i f f \ r  -  3TO , ' r r rmb Oi l ,HO I l3  I IpHMeHeut l t i  Xpal i l i t t I I -a .  Sror  MeroA
trroiriHo o6o6ullrrl AJrs nocTpoeHfit oIIeHOt< gsaqeHrtri I l .TIouia.q,l i I io
BbrSopria),r, cocrofiurjM il3 IL,rouIaAeri u,rlt xe A,rlf i  rtccrpoell i.tf l  oue-
Hori 3Haqcurui no elt6opxal,r, coo'rBercrBytou{nx o6'I 'eN'tav. f locleA-
liee nprrN{eHcuue oco6eHHo Ba)KHo B fopHol,{ Ae"te, rJ.e ol{eHI.{Bzre-
\'rbre Be,ruLruHbr flBluto'rcf coAep)l{aFIttcM pyAbI B 6actre It szl5.rrc-
i leHr.rg npc,r.c'faB,'rf lror co6oli ra6,' i l t l{bl coAep}KaHufi n I<epHe ctiaa-
x{trHbr. I lpoqc,lypa oueHKH no cyuiecrBy raliafl )I(e, I iaii 6u,ro
onllcaHo BbIIre, oAHaKo SAecb BO3IIHKaIOT Aofio"lHlrerbHble cJlO)'K-
HocTrr II3-3a u3MeH!rIBOcTu B rlpe;]e"rl?X IIr ' iOu{3Aeil u,'I l l  o61eNIoB.
Orr'ru.rsoe BBeAeHHe B HcnoJIb3oBaHlIe Kpafirl-IHta Arq ouegKir l) ' , '-
Abr  nprrBo; lu l 'cr  B pa6ore 14.  K,r rapr i  [13] .  Eolee noi lpo6Hoe t ta. lo-
rielri le, Br{,rroqa}oulce 6o,tIee rpyAHbte pa3;le,.,tbl reocrarlltr i i l iH,
Mo)KHo  ua i r r r r  B  r iH r r rax  Aae r tAa  [21 ]  u  Xypue , r r  r r  IO6pe  [411 .
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Tpeu4-aua, r t tg  -  3To q l tc ro  teoJ lo fuqec l {oe  Ha3Bar I I Ie  MareNlar l l -
qecKoro MeToAa pa3A,eJreHufl AByX l(o:dnoHell ' f :  cxcTe\{aTllqecKoij  I I

cnyuaiiuofi  no eunilpuqecKllM traI{HblM. 3To pa3Aer'IeHlle Bccr. la

npOBOAIiJIOCb feO,' iOfaMU HHTyI' iTIIBHO I '1, ' ILI C nOMOUIbIO l leKOTOpL'lX

rpa tpHuec l iux  nOcrpoeuHf i .  Tar ,  l lanp l lMep,  reoJ lo r l I . - I leSr t lH I i i i l l

o-6urqHo nporIrBorIocraB,' I f f Ior noHflrHr <<pert loua,l lul tr l  nporH6>>,

fi .rr il <<rioH q)l]f \rp a qfl fl 6 a ccet:t u a >>, Tcp x,l pIHy << J'lcI{a!'IbH a f cTpyKTyp a >>.

f le rporpaqu Moryr ,  HaI Ip I IMep,  f  oBopurb  o  <<peruoHarb l ro l i  3ep-

i lrrcrocrr.r>> Hexoropoir o6.lacrrt MeraN{opqll l3\ '{a. lcocpirsuxlt  >Ke

lpl{BbIXJII{ K IIoHflTHfN{ <<pefuoHarbIIbII i  TpeHA>> I l  <<,lol(aJbHble

a HoMaJIlr?r>>. Bce 3Tli  BbIp a)l{cHutl  xap al{TepH3yIoT ci lTyaqll io, l io-

o.p
<f

Ir

Plrc. 5.69. Kapra, npeAcraBrsrouarr
lputlr  nepnoro nopsAxa yposHq BoAbr

s 3xyc 6e,u,:.
I 'poeulr tr :o.rruuri  yKa3rnbr e tpl,rax

Bblue ypoBHe \ lopt

Puc .  5 .70 .  Kapra  npe4craBJIser  c raH-
Aaprnyn ourn6xy ,qpuQra nepBoro no-

pqAKa ypoBHefi soJtst s 3xYc 6et:.
Hrirepna,,r MerxIy u3o"1ul i t t . f l \ I I l  LraBeH

l0 dvrarr
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Pnc. 5.7t .  (apra,  Ha xoroPof i  npe[ '
e raB.J leHbr ocrarx l t  or  apu{tra nepBoro

nopsAria ypoBHq Bo,rlbr B 3xyc EeAs.

i {nrcpua"r  1{e) t {AV IrJo.uinuarvrn l0 Sy'
ro l .  3aurrpt txoBaHLI i l , r roxraAu orpl lua-
T€. l r r t rb lx ocr l r l icB.  I r r - l  I (oropblx ] 'poBHU

Eo.: lbr  r i l rxe aprr(pTa

I , ta  Ha6r lo . I . i l e r {b r r i  pc3} ' rb rar  f l8 , , i ' l i ' r c f f  cne j l c lB l ' leM AByx B3aI iMo-

,ci: i icrB)' Ioul irx feo, ' ic lr l iecrir ix r lai iropon Li i :r ,T rpylrrt  (rauropoe,
o i i iH  (oa l ra )  l r3  r { -oTop i , i x  o r i )a )haeT pefuo i ra , r ib l {v lo ,  I i . r rH  o6 i l { i ' r c ,
fco . lo tHqecr i \  Io  o6craho lJ i \ - \ ,  a  l r ropof i  ( i l i opan)  -  Me. { \ i i c  , ro -
l{a, ' ibHbIe oTii j loHcFIrrf f  ol  perIIoHa"rIbHblx 3arioHoMepHocTer: i .  IJccr,na
HariI f lAHLIe l lpI lN{epbI A, ' i f  l i , ' IJ] l lOCTpaUtlI l  3TIIx COoIHOiXeH]l i i  I iOi l iHO
3ailMCTBOBaTb Ir3 CTpyriTypHOfi reO,'roni14. Tal i ,  rpe' i lavuni i  6ac-
cer i i r  Ba i iour i j ra  cq)op i , r r r l loBaJICe B pe3 j ' J rb ra l 'e  ABi I ; 'KeHl t | t  cer tuo i i
r{opbi no pa3,loMilt i  tr_vooriofo 3aJIOii(eHli t{ ,  TofAa l{aK cKr' iaAqa'fbre
c lpyKTypr i  B i i \ . i  p r r  6accc : i i i ra  Bo3Hf iK" I I I I  nox  Aef ic rnueM f  paBl i ra -
i I IroHF;ofo cKotibi i ier i l i r ,  i , leJrr. :r{"\  nII3'btOHiiTI iBHbIX Uapyurerl i i i  I I
r .  r .  B  noAo6 i ro i i  c r l r_vaqr iH r lop l ra  6accet iHa xapaKrep i . r3yer  pe-
rhcHa,' ibHl, io crpJ, 'Kr).pi-,  a 6o. 'ree Merr{re cTpyKrypbr Mox<Ho pac-
c l i t .T i i i iBaTb KaI i  / toKad ' IbHbre  cTI i , r IOHel I I I f .

f louRr r iq  <pcr r ioHa, l r ) t r t t i r>>  I I  << . i to i ia . l l t i t t i i>>  BecbMa cy6 texrne-
t r l i .  Our r  B  3r ra r r r r reJrLHoi r  c reneHl r  3aBi rcg ' r  r . r  o r  pa3MepoB t r3 \ rqae-
r \ {o fo  p€ f r ioua.  Tar i ,  ec .q r i  Mbr  6y . te l r  pa :c } , { i l rp t rBaTb Bcro  l roBe l lx -

1 3 4

Hocrb Aolier't6prrn B CLUA, ro no orHoii ieFll lrc l( Heil 6acceftnu n
pa:j; lcr'r l iOUIrre rrX fopHbte Xpe6Tbt BariOr,rnsra 9y4yt ,1OIi2., ' I i : l lbIiI l{
cr i,. loueHIl f i I l  II, t i"{l{ zHO}1 2a'IHfl MlI, K ali i  l  5.lsi.:-Xri,1c, Li\InoJ o: ap ti,
, \ l r iq l r rar icxrr i ' r  6accef i i r  l r  Jp.  BHyrpi I  ) t te  o- lHoro 6accci lua Bal  ' r -

u i l l ! r  lO l i l ' r ' t r r r  <<pefuOHi l " r lbub l l ' l>  I l  << . ' IO l ia .Tb l lS t i i>  l tn te tOr  COBCpuIe l l -

l io rrr ioi i  cNlbrcir,
t r4uetour recq  AaHHbIe  ra r i )Ke o t {a3bIB i i io r  Ba ' l l t fH} l€  H: l  xapa l i rep

icTaHaBJI I rBaeMOfO Def I IOI !a . r IbHOfO Tpe l l . la  IL r IoKar ' lbHb lx  oT l ( , t loHe-

ur r i i .  Tax ,  Hanp i lMep,  6ecno, [esHo t i c t 'a r l  I iaKo i i - r f i6o  cMbICJI  J Io -
r  i l . l bHbrx  3ar ioHoMepHocre i i ,  ecJ I I I  o6racr r  ] l x  npof lBreHI ls  6 , t l lg t in

no  pa3MepaN{  I I  yqacTKar '1  onpo6oBaHl l f l .  Taxne 3a l io i lo r {epHocr l t

l ;e: laBi.tct lMo or Tofo, cyulecrB)rloT oHII I I . ' i l l  Her, B no-lo6Hblx yc,{o-

Bi lrrx npocro He!' Ib3q ycraHoBIiTb. Mepy 3aBIIcI ' lN{ocTli  IUeiKAy pa3-

i \ lepaMH yqacrKoB npof lBJ Ier lu f l  yc raHaB, r l l lBaeMoi l  3a l ioHoMepHocr l {

t1  I IpocTpaHCrBeHHbiM pa3MeuleHne lVI  Tor leK paBHoMepl ro i t  ceru

\iO)K}{O BI,IqI. iC.TII-ITb Afl ;  i lPABHJ'IbHOI? CCT],I  TOqCK [7I],  HO HC AJfl
c.t)rt{af HepcfyJIf lpHo paci loJIo}KeHHbIx TOqel{, KOrOpbll l  3HaqllTe.lb-

HO XylKe l ioAAaercf l  MareMarlzqecxotl  o6pa6orrle.

Ue,rt reonoflrqecKofo IIccJIeAoBaHIlf l  TaK>t<e B,rt l t ler Ha pac-

c\[rrpr.rBaeMF,re HaMI.I ABa IIoHflTIIf  npocTpaHcrBeHHblx coorHoule'

u r r i l . 'Tax ,  HanpnMep,  AJ I f l  3oJ lo ropyAHoro  Mecropo) l (Aeu l lR  s  IOx-

i lol i  A$prrr ie npeJ,craBJLqlor r i l lTepec roJIbKo re <<orl{.r ioHeHHr>>

co; lep lKaHnf i  : c , to ta ,  Koropb le  I IpeBb l l l l a IoT 3a IaHHoe 3 i ]aqeHI ie ,

iapaHee onpeJ.eJreHHoe 3 l ioHo\ {ucraMH.  c  lpy ror : t  c ropoHbI ,  I Ipu

i loBTOpHbrX rOuCKax HeQTu B I iaKoli- ,r I146o o6,racul NIoryT npeJ,cra-

Blrb lrr-rrepec l te6o.tturlze crpyKTVpHbIe aHo\lar ' l l l I I ,  Tal( I{al i  3apa-

Hee } r : rBecrHo,  1119 60nee l ip ) / f iHb le  c rp ] ' i i rYpbI  laur ro i t  o6 . racr l l  1 'xe
i r3vr reHbr .  B  er r r . r  yc" IoBI Iqx  3a l ioHoN{epH()ar l l ,  Bb l f fB , l f ie \ lb Ie  Ha ' ia -

i i l lX Me"4KIIX Crpyl iTlrpaX, Cr' Ie; lY€T paCC\laTpIIBaTb KaK <<perlIOHa.rlb-

usrfi rpeun>>.
Ann rr ,rJ ' l locrpauun paccl lorpl t l t  rpaQltN, u:o6pa; l ieuusl i ' t  Ha

put .  5 .72 ,  a .  B  npe4crae" ' IeHr io i i  c l i r yaq t r r l  I Io iKHo pa3, I t l iqub tMu

cli Ico6aull  BbtAeJIl , l rb <<perlJoHaJIbHylo>> II  <rOKaJIbHyrc>> l ior{I IOFieiJ-
r  r , r .  Aonvcr t ru .  q ro  pe f  r toua ' rug t t i t  rpeH; (  xapat i repu3r , ' c rc t t  i t ; r f l -
r ,roi i  ,r l rsrreri ,  npoxoAr[ leri  uepes coBo}\\ 'nHocrb ror]el i  Ha6,' I ]oAeil l lq.
Tor.na BCe HaIUI AaH]tbIe Mo>NHo pa3,le.r lurb ua ,rnsei isul i  rpcu,l .
I  Tp I I  . r IOKa. r tbHb le  6o . t t lu l te  aHoN{ar ' lH l l ,  r l ro  t l  [o l {a3aHo Ha p l i c .

5 .72 ,6 .  Q luaxo Mol re r  o r ia3arbc f l ,  r ITo  J , " I I r  o l l l r ca l l t t t  rpeH. ta
r iapa6o, ruuecxaa QyHxI { r i s  6 l 'Aer  6o . ree  npeAcraBI i reJbHa,  qeNt

- \ ' l - r rBHeHrre  np l l to i t  ! ' rHHI l l l .  Ha puc .  5 .72 ,  e  no l (a raHo ra l \oe  pa3-

l€ 'JeHr , re  Ha r io i \ r r ro l teHTV napa6o, ' tHqecKofo  rpeHxa I I  " lo l ia r ' Ib lJb le
or i . . " roHeHnq,  t r ro  3Har rHTeJIbHo or . I l l rqaercg  or  c l t r ) rau t l l t ,  I I3od la -
r r (eHl ro i i  Ha p f ic .  5 .72 ,5 .  Mox<so npr lnsrb  r r  6o , ree  c , ' Io iKHv lo  Q l l : x -
u r r ro  I r f l  onucaHl r t t  rpeu la ,  Hanpt { \ Iep  I i \ ' 6 lqcch i - \ i ' to ,  r .o ropaq i l i ru -
p r ' . r . c r  r (  e u l €  ' , i € H b L r J c h  s e . r i l , r r r H e  a H o ' r r a . r t t r i  ( p r l c .  5 . i 2 .  , ; 1 .  B c  r -

t \ , io ) r iHa I I  Ta t ia f l  c l r ryaq , r . t f l ,  Ko f Ia  P€:y ; r ; '12 to t  onpo6oBai l l l f  I l  i ' i l l l -
Ea f l  TpeHia  6y , { r ' r  coBna j la rb ,  Ta l (  q ro  ocraro l<  6y . re r  o rcy ' fc rBo-

I  J i )



P ttc. 5.7 2.'ll,aymep uar HJrfl ncrp aqufl noHqrllfl rpeHAa:

c -  t r i toxecTBo AalrHbtx Toqet(  H . . rHr. lut ,  Ha xoropol i  ,oHu pacnoJloxeulr ;  6 -  npn'

I laq rr iHrr ,  no; lo6panHan x ua6. , i roAenusr,r ;  6 -  napa6o"nn, iecrni i  rqeu11 
1- 

xy6t l '

;;;;;;f ;i;."n,'sa,i'rp.|oJ*,Jlrli; ,:"r;.1;:ll,;;:'::i;lil;::,;:lll,"."ono',.v 
x no'1o'

nar r .  KogeqFIo ,  B  3ToM cJ lyqae Herb3t l  npoBecr l l  pa3AedreHt re  Ha

< < p e | r l o H a J I b I 1 y 1 9 , , " < < J ' I o K a J I b H y i o > > I i o M | l o I l e H T b I H T i ] l i o e l i c C , r I e J . o E l l .
Hr le  l loTepter  CMbICJI .

i loc . , re  BCefo  Toro ,  q ro  6 t ' l ' ro  cKa3aHo,  B I IOJIHe ecrecrBeHeH Bo-

n p o c : \ , { o ; K H o " r l i l l o p e 3 y J l b r e r a u H a 6 n r c A e u t i g i l o r ' I y l { l i l r b o 6 r e l i '
THBHOe Eb lAe, l le I I I le  nnyX r<OI tnOHCHT'  eC" l l l  CaX ' lO OnpeAe" IeHUe

3Tu l l  l (ox r roHCHT B anu"ur t tanono i i  c reuent t  cv6 te t i r t rggo? Orser  Ha

3TO.t Bonpoc ctyAer nor' io>KllTeJIbl lbl I{ ,  ec! ' l l i  BMecTo reoJlof l{qecKofo

0I]pe]e,IIeHIIR TpeHAa }I oTI{JIoHeHll ' I  BoClIo, ' Ib3oBaTbcfl  onepaqI,IoH.

r rb r ! r  onpeAeJIeHI ' IeNr ,  Koropoe Quxc lpyer  cnoco6 o6pa6orxu  4au-

uur .  H inpr iMep.  rpeHA \ ' tox (Ho onPeAer r l rb  t ia r  'n l tHe i ' l t t yn  $yHx-

4"no reo .pu( ruuecxr . rx  KoopAHHar ,  nocrpoeHH] ' lo  19  
na6opy Ha6" ' I ro -

i ieuu t?  TaK,  
^qro  

cyMMa I (BaAparoB orxnoHeHuj i  ux  o r  rpeHAa

1 3 6

Mr-rr i l rMaJrbHa.  PaccuorpHna 6o, lee nogpo6uo rp l t  qacr i l  3Toro oI l -
peAed'IeHII9.

l .  Onpe4e"reHue ocHoBaHo Ha r loHf fTI ' I l l  reorpatpt t ' tec l ixx l ioop-

J. r . rH: l r .  3ro sHaqur,  qro pe3) i ' t r ,Tar  Ha6nrc. r ,eHHf l  (a6co,unruax ot -
]1er l {a MecTHOCTII ,  COAepiKaHUe 3o,r lOTa B }KIL{e t t ,qP.)  l )acc\ ' , IaTpH-
tsael'ctr r<ax Qyuxqilf l rro,Yro)r(eHilq Ha6IIOAeHllt l B npocrpaHcTBe.

2.  TpeHx paccr iarpuBaerc l  KaK , rHnei tHag { ryui iq l ln .  119 . 'Hl l -
r i l l r ,  r | ro  ) 'paBHcHi le,  of r r rcbrBarc[ lee rpcHx,  ] l r leer  $opu] '  \ ' : '
=-brXt  + l t rXz-F. . . ,  tAe b -  xoetpQi lquet l rbt ,  a  X -  reolpatp i tuect i l te

r ioopAuHarbt .  Vpaeueul te 6y4er BI{ , ' r tor rarb 3t taqeHl i f  Y,  I ioropl , le
61',1 1,r pe3,v.rrbrara r,rl u a6,rroAeHrrq.

3.  Tpe6oral l l re  MuHrrMH3aurt t i  cy l t \ rb l  i iBa. lparoB otx" loueut t i i  o t
rperr ra no.r ,po6uo onucaHo e rn.  2 (c t ' r .  xu.  1)  npt lMeHnreJlbHo l (

t r [cnepcuf l .  [e , ro n roM, qro cyr \4Ma KBa. ]paroB or t i , roncuuf t  pe-
. jy , rbraroB Ha6,r rcAeurt f i  or  cpe4uefo xapar i reptr3yer  nu6opouHl ' to
-1 l lcrepci lFo.  Ec.nrr  Bxrecro cpeAHefo I Io . lcraBI I rb ypaBHeHIIe npf l -
r io i i  r i lHr l t  r r , r l r r  { rJocr iocrr r ,  To ' ror la ,  pacc\{arpI ' iBaf  3To ) 'paBHe-
l r r ie  r {aK 0)ruxunrc AIrcnepcrrH,  r , !o i { (Ho nur6parr  raxol i  ero Bapt l -
: . r i r ,  r ioropl r i i  6ur  urruuvl r3I lpoBa,r  cyMM);  xBa, IparoB or t id ' IoHe-
rru i i .  FIeo6xo; lu i ro or \ rerurb,  qro o l rpc.xe,reHI le ) " 'paBHeHt l l t ; r t tue i i -
riori perpeccnri BecbMa cxoAuo c ro,'Ibtio ttro ftpIIBeAeHHbINI olrpe-
- t ,e i ieHrre, ' r { .  Boo6ule rpcHA-aHaf l t r3 NIOiKHO paccMSTpIIBarb KaK OAII I {
i l3  Bapt . raHToB cra l ' I rcrur lecKofo Merola MHoxiecrBeuHoft  perpecct i lz ,
1r  no3ToMY BCe I lpXeNlbr  o6pa6ort i r l  xeHHblx B3srbl  HeI Iocpe]cTBel l -
Ho r r3 pef  peccr iorr t roro aHaJ' r r r :a .  B Her io ' iopbtx c , ' Iyqaux npl r  pe-
rrrL-Hrur feo,rofl lr iccrirrx 3aJarr 6r'.r.1'r ttpoBepgrbcfl fLIlore3bI, cBfl-
:JaHnbre c Mnol{ iecrBertuoi i  perpeccuet : i .

B r , r .  4  (cHr.  r rH.  1)  6rr .na f locrpoeHa . {uHr. r r  perpeccuu } '  Ha
X, tiolopax uB,rlf l, i l i)( ' t, "it l tutteii uart"rt l 'uureii oUcHi{lt Y Lns, ;rrc6oro
. j a raHHo fo  3HaqeHr r f l  X .  Vpanueu r re  u l t avo i r  l ' :  bo *b rX  Haxo . r . r t -
, ' IOCb l rv ' , feM pe[rcHrJa crrcTetrL l  HOp\ ' {aJrbHbtx 1 'p luueuut t :

2Y :bo r t l b tZX ,
:xy:  bcIX* b12x2 (5 .82)

orHocrr led ' rbHo Hetr3Becr t t l tx  xoacp$i tquenroe b i , ,  b ; .  C1'nnupoeaul le
B 3 ' fux r  f loc"reJylox{ux \  P l lBHeHII f lx  i IpoB() j r l r rc f f  or  i :  I  .Lo n.
x." rq npocrorbr  3arrncb r lpere, , ioB c) 'MMrrpoBaHurr  o i lvueHa.  3ry
cHc' r 'ex{y I 'panneurr i ' r  . r r€fxo npucnoco6rrrb,  ecrx l } ' reercf l  .1Ba ap-
I ' \ r \ { e l i r a ,  Hanp r rMep  l aK l l e ,  KaK  feo rpa$ r ruec r< r re  i i oopA l tHa rb r ,  B
pe3y , rb raTe  r re ro  ro . t vq r r l f  ypaBHeHr re , r r r r re f i uo r i  r r oBepxHoc l 'H
rpeHAa:

Y : b o ' t b r X t l b z X r . (5 .83)

B Aaggolt c,q)'qae pe3)r/'rbraT reo,roruriecrioro uzi6,ttoAeurrfl l) a c-
crrarpuBaercrr r(aK nttnei iHaq Qyuxqux nByx KoopAuuar .Y1 rr  X2
c  xoaQQuUrreHTaMl I  bo ,  b t ,  bz ,  o (cHi l rb  xOTOpble  I4O)KHO C iTor ,TO-

t37



lqbIO CIlCreIlbl Cr' IeAyIOxlUX ) 'paBHeHIt l l ;

2Y:bon*  b tZXt+bzZXz i

XXr l' : 'o;'[ I + b tZX 12 * b zZX 6z;

),f,2 l ': lorX, * DTXXTX: * b z2Xz2

(5.8+)

Pcurt ts  lpaBHeul l f l  (5 .81)  oruocl l rc" lbHo bo,  bt ,  br ,  uaf iAeu t tx

oUeHKIi. 3.,loli ntero!, Haxoil(j leHIlt l oUelloli Ha3LIBaercfl MeroAo\1

I i z i l \ l € l l b l u i i .X  l \BaLP  aTOB '

Vpan r :e t i r t a  ( 5 .84 )  \ l o i l i uo  3a r l 4c i l r b  D  \ 1  r rPHqr i o i i  r f op l ' t c :

r.\, | | ,, I I
ii,,''l 1i: I L

r
I
I
I

I
L

, .  \ -  r-/ r  ; - r 1

V r '  \ '  r , :
a ' ' i I  2 1 \ |

V r '  ! r ' r -
d  .  

"  
t  1 '  \  1 '  \  2

\ r

\ 1  \ '  I '

i i---l , ' --J
50 C!  ' iD B0 9 l l  1AJ

I ,0 u.,
cxo- i . - re0  I ,1€) r i i l ' r -  u i j rpL l r iHb iM Yp&Bi r0Hi lc lv r  (5 .85)  i l  ) rpaBHeHI l -

Cr r  (1 .33)  Or iL .BHAHo.  O6a s r i i  ypaBHeHi i ; l  N i0 ) I i t io  pac( r ' laTpI IBaTb

i ;a r i  
' npr i6 " r r l l i i eHFrbre  

rapar i repHcruxr r  ( tyuxuHt i  AB) . 'X  i lp t  yMeHroB,

KOrOpbre  B laHHOl , {  c . r r \qae f iB , ts roTc f l  reorpaQt tuec ! i l tN{ r l  KOOpAI I -

Har : tMI l  Xr  l t  X : .  I Ip l r  r i c l6ope xpr rno i ' t  Broporo  f iop f l I i i a  B  pac '

+ - C l 3

( . -  5 - 1 +

c  - 5 t l

{: * ?i jr;)

t t r l

r  - :  r i

-1 ,12  +

r , 2 a 3 0 4 0

Pnc. 5.73. Kapra palno,io)KeHitf l  cKBax{;!H l , '  a.6co,rrcrnltx orMeroK noAoll lBI ' I  Me.[o'
Br,rx or,'ro)Kenr.rft i Cenepo-Bocroqnofi ASpnre. flo AaIlHrtm ue$rfrnofi KonnaHHH

Anuo-Bappen Ofia Kamnasra.

I^^  |
- " 1

I
I

- " 1
I

- l
I

v u  I

i
i

- - t
o! r-

I
I

I

a . ^  | -
I

I

, l, t--- - l

I

I
I

I

Orlierrlr

138

; l lnr , r  B: , rerpax HHxe.vpoBHfl  l ropl .3a eAnHl iuy nl t6pat t  KI . { , r Io l {erp;  or-
c ' ler  foopAltHar Be, lercf l  or  l .c fo-3ana,{Holo yfJa xapr l , i

,J|Y

{

cl ro l  peHHo\I  Bl , tue npI lMepe Tal i l i ie  paccl . {aTprrBa.r t I rcb . lBe I Iepc-
rleHHbie X u X2, H 3aAaqa 6lt,ra cneAeHa r{ peueHilto cucreN{bl't l l-
Heitsr,Ix ypanHeuuri. TaxHu o6pa:or,r, Mei.r{Ay 3ruNru AByMfl npo-
I rLrAypaMr.r  Her nprrHuuuua" l tuor i  pa3Hnubr.  B r<aqecrse r rpnl {epa
rocrpoeHrr f l  , r lue i rso i l  noBepxHocrH TpeH. la pf lccr \ rorprrM c, te. tyk)-
i lIVrO sa.faq\'.-  

OAHa aHr, r r r i rcxaa uecl rnuaa KoMnaHrrr  l ipHo6pe.na t ioHrreccl ruo
B BecbMa l ,Aa,reui lo i i  qacrE Ceeepo-Bocroquor j  At |pur iu.  Tepptr ro-
pt ia  6 l r " ra r ipauHe ueo6xi r rot i ,  rpyAHoAocrvnHoi t  u  noqrrr  roJr-
r;ocrbio f€o.r-rofrrH0ct(rr HeH3yqeHnoli. fIo ycJroBrrfM KoHrleccrrrr KoNl-
I IaHI i i l  J ,o, l i r {Ha 6urra npo6yprrrb B reqer{ue fo. ta. lecf iTb cxBa)r i rH
r i . i i l t  B c"r r ) -qae HeBbt I ror ' tHeHrr f  3 ' fo f  o )  c"qoBrr f  noTepf  Tb cBorr  I Ipa-
ta.  Pyxono.q,crBo r ioMrraHrrr r  r tpHHqro peucHrre 6ypurs cepHro La-
"reKo pacnoJroxeHHbrx Apyr  oT Apyfa pa3BeI ,or lHbrx cr iBaxHH,
npeAHa3HaqeHHbtx A!'If l  co3AaHl,ta feo.rtofLtqectioir ocHoBbI, Hec6xo-
-l lr ltoi ' i  A"{fl npoAo"'i}KeH}.rr{ norrcr{oB. Ha prrc. 5.73 noxa:aHo pac-
f io / ' Io iKcHrre 3TIrx cKBa)}{ur I  Ha TepprrTopi l r I  r \oHueccur l ,  o6uaf i
ri.r lou{aAb tioropofi cocraBr'tf lJ-ta 100 riui. Koop,r.nuarbt ci\BaiKuH, or-
r- ' i l l lTblBaeN,lble B KIlr 'tOI\ '{eTpaX OT }OtO-3anaAHO|O ytJIa TeppIITOpt.i lI,
;r a6co,rmrHbre orMerKrr rroAotxBbr r\red'roBbtx ornoxeutri i, 3a(prrricr.t-
i loBaHHbre B crrBa>NuHax,  nprrBeAeHbr B ra6n.  5.15.  3a; laqa B Aau-
]roM c!'Iyqae 3ari, ' Ircqaercf B rrocrpoeHun nr.iHeriHoii noBepxHocrt{
TDeHJ,a u BbrrrB,4eHuU o6,lacreii ro,toxlrre,rrbHbtx orri/togeguli oT
HCe, r ioTopbre r ro iKHo paccN, laTpr. rBaTb i iz t r i  3ac" l \ - i r i r iBalo i r (He BHir \ {a-
i r i r fl _Ar'rfl rrp oBeAe Hr.rr AonoJrHHTeJrbHbrx trcc JreAoBa HlIfi .

A! ' r f l  i locTpoeHrrq r roBepxHocrrr  rpeHAa Nbr AoJtn(HbI  cHaqa, t ra
no,qcqnTarb c\rtvrN,rbr :naqenrrri X,, Xr tt )/, cyvuut riBa;1paToe X1 n
- 4  i ,  i l  Ta l i i l iC  CYNI \ l l , l  COOTBe I 'CTB) ' l 0 l l lHX  C l {e IUaHI IL IX  npOI I3BeAe-

T
Koop1.urraru cr(Ba)r{Hn 14

ocuosaHHi i  Me! ' roBoto
n npeAe, ' rax rre4rrqHof i

a 6 " r r r q a  5 . 1 5
nogautt teHl t f i
I IepuoAa
KOi lUeCCnf i

, Y r ,  K r l \ '1,  r i : . r

1 0 , 0
2 1 , 0
33  ,0
35  ,0
47  ,0
6 0 , 0
65 ,  0
A 9 n
8 9 , 0
9 7 , 0

1 7 . 0
8 9 , 0
38  ,0
20  ,0
5 8 , 0
1 8 , 0
7 4 , 0
9 3 , 0
6 0 , 0
I  i - r ,0

-665 ,0
- 6 1 3 , 0
-5BLi, t)
- i  1 0 . 0
-.'r,i I , 0
- 3 4 3 . 0
-455 ,0
-137 ,0
-354 ,0
- 1 4 2 , r )

,l
IL

1 3 9



T a 6 t u q a  5 . 1 6
I(oop4uHarnr, a6conntnsre orMerKH noAorxBbr MeJroBbrx or"noxeHuji,

fix oqeHKr,r f-" pasnocru (-?l

1 0 , 0
2 t  , 0
33 ,0
35  ,0
4 7  , 0
60 ,  0
6ir , tl
82  , 0
89,  0
97  ,0

1  7 . 0
8 9 , 0
38  .0
2 0 . 0
5 8 , 0
r  B , 0
7 4 . 0
93  .0
60 ,  0
i  5 . 0

-66 i ,  0
- t i l 3 ,  f )
-586 ,0
- 4 4 0 , 0
- i ;14  ,  0
- 3 1 3 , 0
-455 ,0
-437.  t )
-351 , i )
-  1 4 2 , 0

-G06 .6
-6t)5,7
- :37 ,  B
-4t12.  B

( t r \  o

- 3 6 { } , 2
-. iJ5, ir
_ - 4 1  I  , 5
. _ 3 1 3 ,  r )
-  1 E 6 , 0

- 5 8 , 3
Q O 7

- 4 R  I
52  .8

-33,  7
26,2
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Hr i l t ,  T.  e.  er icr ' r0 ,  rpe6\ .eNrbre rpoprry"rOi i  (5.8a) :

)  x, - . ies ,  ) ,yr:  +82, )  r  ___ lszg,
) x?-- 36 934, ) xl .: 31 692, ) x, ). : _ 2 n ogs,
),\ ',.y, 2T o3o. j x,v 282342.
I loAcrasl ra orr r  3HaqeHr in e $opuyny (b.BS),  no, tyqrM

I  t0  53e +B2t  rh"1  f  1 ;7s  I
l * t  T?43 27030 |  l r , ' l_ l_rrrbgsl
| 482 27 o3o 31 6e2 I I u, I | _ zs: si;l

Peurrrr gro MaTplrq'oe )'paBHeHr,e Mol^r{Ho MeroAoM, ori}rca'-HbiM B r . , r .  3  (cn.  r iu .  l ) .  peruesue 6yaer c . renyrcu1rM:

b a : - - 6 2 1 , 0 ,  b r : 4 , 8 ,  b z : _ 2 , 0 .

l lo . lcrasrre 3rr r  : ]HarJcHr i : l  xo: rp$nL{rreH.r .oB B ypaBHeHne

Y : b o + b r X t * b z X z ,

l to i r iHo Bbtq l4c. r r t r r r ,  Teopcr lqecr ine 3rraqeHrrn ? / ; rg r iaxAoi . i  H3. [ .e-
ct r rn cr iBax(rH,  r ioropbie Br , {ecre c pa3Hocrnr \ur  (y ,_n)  nprJBeAe_H H  e  r a 6 " r .  5 . 1 6 .

Kpoiue ' r 'oro,  Mo)r(Ho oxapar i repr{ : lor ra. r -b r iaqccrBo npr6rzNe-
:j l: I:::!"Hocrli, rpeHAa x Ha6.T ro4acMbrN{ pc3}rorrrrnr, rrcrrorrb-
iy",,f: lTftt ' t 

c (4.18) rc (4.24), BBeAeHrrrrre A.irn crryrtan rrr1Hr.rr.D qacrr {ocrr r ,  l rbr  Moi{ ie}r  oxapar i rcprr3cBZlTb o6uIy;  
-nu*anu"_

BOcTb,  Bbrqrrc, ' t l tB cyMM\r  xBanpaTOB ; l ; tn  r ,  r .  e .

,ssr :  >yz _ *Ayf  :21sg24,g.
[40

^ A,trs roro qro6tr ro,tyrruTb aHa,TofrqHylo xapai{TepIrcrHKy AJt,7' s 'ra6n. 5.16, lru AoJrxiHbr BbrrrutcJl
r r r r r is lo ' r1,p r r3 J .p i rBrreHlr r r  pcfpeccrr l r  

I l l rb  c l rMMy I iBarparoB,  B03-

ssR :-  r ' f  ' - -  
*  r : ,  

' ) ,  - -  t93 B61,4 .
'a ' rNocrr  l ic i l iAy 3TrrMrr  Berrrqr iHar, l r r  61-4cr  xapar i reprr3oBarb!r3\ icr i r { i lBocrb ot . l i , , ro l . reHnr i  or  noBep_\Hocrrr  rpeH. la:

ss2:55- *  ssn:21 463.5.-iar.: lttut 
o61,.a:;ol,r, iroBepxnocrb rl)errra ).qlTbrBaer c.,ie41,ror_r1uft npo-i i eu r  o6ue i i  l . l l , r eH , r r raoc r r r :

1 0 0 %  , R 2 :  ( S S R ) i  ( S S r ) : 9 0 , 0 f 0 .
l (o:drdr i iu 'eHr NlHolr (ecreerrro i i  xoppe.r -cuurr  B i IaHrroM c.ryqae( ' o . ' r i r B t r r  R :  I  R r : O , S S .
. ,3 noJT-\ 'qeHHrrx xpaf iHC Bbrcor i r rx  ssaqegr i i  M0x(Ho cAed, IarbBhrBoA o Toj\T, qro nojlorrB:) Me.rroBbtx or,,Io>KeHrif,r trsl,vaeuoir rep-pllroprI1 s8,lf iercfl nollrtt ponnori u ontcbrBaercrr rocrerleHHo IIo-rp\rr{arcqeiicq n"'rocxocrlro. Kax BtrAHo rrs ra6n. S. 16;;;;oHe'i{ror  TeopeTXqecr io i i  l rJ IOCr iocrTr  BecbMa ma,rgr .  Bce uro--"uar"a"o

:l: l:TaB/reHo Ha.. pnc. 5.24, rJ,e nprrBeAeHa xapra noAorrrrrbr N{e_JroBbrx or,toxeguri.
Xorx groi. npocrefiult i l  Br.rI aHar,tlr3a rB"qrrercq \r.qoB,,IerBopu-TeJbIIblM B rall l toM irpr.rMepe, Bno"rHe B()3Mox{I{br cr.rryar{rlrI, KorAar"l.cKOCTt 61'lcr ue40craiouHo Arq orrrcirHr.rf l feo.nor'rJecKofoTpeHrla, xoroplti i  Mo>i{eT 6t.trn nectlra c.ro)riHLrNrr. Eo.nee Toro, MEIoqeHb peAr\o po.ttof-1r1..N{ arrpIlopHbrMrr cBe.qeuDril\{rr o rpopMeQ1-Hlil l I i Ir, ortucbrBarorleii rpeH4. @H:trxn, rranprn{c1), N{oryt 3apa_Hee cKa3arb,  qro 6poueuHr, t r i  Ka\4eHb uo.rer 'T no r rapa60ne,  Tar{Kari oHr.{ pacIIo!,rararcT HerioropbrMrr cBeAeHUflMr] o qrn,iropr*, xo"-

Puc, 5.74 Kapra norepxnocru
rro cxBaxunaM puc. 5.78.

tr'IHrepna,r Nrexay r.r3or,rlt.rHUfl rril
5 0 n
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TpoJi l lDvrcu{ l lx  3TOT npoqecc,  r .  e .  05 vcKOpeHHlI  cBo6oAHOro na-

; .eHHrr ' i r  ; ip .  feo,roru xpat?He peAl io Moryr  roBopl l rb anpl lopu o

narr"ryuurer:i Qopnre SyHxll lt l .t, otlrtcblBalouleii nonepxHocrb 'tpeHAa'

Cauoc r ' t ] ,quee,  qTo oHl t  Mofy l '  cJ.e, I IaTb,-3To I IpoBoAIITb noc,re-

lIOBaTe,rtrrHLte npU6.nttX(eHHfl K HeH3BeCTttOti tp,l 'Hxll l l l l ,  Ha(i 'f lHllf l  C

uexoropoi i  $ ,v l txqnH npol l3Bo" lbHoi i  cpopmu. B . ,  
uacruoct l t ,  o i t l - {

pacuIIpffioT B03\Ioil(HOCTIl npeAcTaB"IieHLIfl , ' l l lHellHotl IIoBepxHocTll

C nOMOl Ib lO I tOJgHOMOB,  BBOl lg  Cfe l IeHl I  Bb l lXe  f lepBOi i  t r  CUeru iU-

Hbre  lpo lsBeAeHI Ie  teOIpa( luqeCl iuX I ioopAl lHa ' l ' .  f Io , l i lHo t " t t , t

l iCl ir ' l lOql lTe,rIbHO qyBCl'BtlTeJIbHbI'  l l ,  eC,' I I I  I ICnO"rIb3OBaTb IIX AOCI' i l -

TOqHO Bb lco l { l le  cTe[eHI . l ,  c  xx  I ]o l {ou- tb lo  MoxHo o I ] l l cb lBaTb BC( lL l Ia

cd'tol l iHbIe I loBepxIIoc r l{ .
Heo6xor t t l to  o r \ {e ru l 'b ,  q ro  I to i l l l l l o l l l l a ' l t 'Hb le  QyHt iu l t t t  i l c -

no , r rb3y loTc f l  B  TpeHA-aHa, I I I I3e  f . : laBHbl l I  o6paeou I {aK yAo6Hoe

cpe. I ,c rBo o I ]ucaHI I t  no" r lyqeHHblx  AaHHbIX.  l lpH 3roN ' I  ] ' paBH- 'H11f l '
nO t iOTOpbr \ t  OTbICI i t tBAIOTCt t  nO. r iH I tO\1 l l  a . {bH 1r lC  xOa<prp l t t tqeHTbl ,  . l c r -

KO crpoflrCfl  rr pe11rarOTCfl Ha 3BI,1. f lpl tr . leueHtte 11o,r l ]FI() i \ i ()B

Mo)Ker npl lBecrl l  K NIHeHHIo' 9To fcor' lol t l ' iecl i l le ni lol \ei l ' lJ i  ui l ' I l f l -

rOTCf  I ro ,n l t toMI Ia" tbHbt t \ l i l  q t ) ,H I iU t t t tu r l  l l  IaT l ie  I IK  J l lHe l iHb l ' ' l { l  BaL) i l -

aHTaNi r r .  Hr ' ; l i uo  I iO luHt lTb ,  qTo np l lpoAa 3 ' l l i x  I lpo l lec toB ocTaeTcf f

i lerr: tBecTHoli  rr C i toI, tolI Ibto no.trt t toMOB Mo)l ier 6blTb ol l t lCl l t i . l  Toi lb-

Ko r lpf i6JI lx{eHHo. B orfcr ' lbl lblx npI{Mepax \{ory' i  6l tr l  6o,ree

I Ip l reNI . r rC\1  b l  I I  , lpy r l le  Bap l laHTb l  nP l l6 " {uT i ieH l l t l ,  q ro  6 } - : tT  pac-

cMoTpeHo B AaHHOT, I  pa3AeJ ' Ie .

Kax  I 'Ne orx leqa"qocb B r , . '1 .  4 ,  l ' Ie roA Hzt l iMe i lb I l I I l ) :  I iB i lAparoB

MolKeT 6ur r  npunteHeH He ToJ tb l {o  I (  ypaBHeHi l lo  npuNIou,  Ho I I  K

r(prrBori eroporb' (u 6o.rree BblcoKoro) nopfl .( l(a nyrel\ ' l  j l .o6aB"I ieHHfl

COOTBCTCTBVI.OI]I}IX I(OMNOHEHT:

Y : b o * b t X r * b z X 1 2 (5  86)

I loeepxuocrb rpeHAa Broporo nopf l1Ka 6y.rer  ot r l l ' ]L IBarbcr
ypaBHeHfiel!{

Y :  b  o*  b  8 t  *  b  rXz- l  b  tX  r ' *  b  nXz '  I  b  sX tXz . (5  87)

3avergM,  qTo 3Ty ypaBHeHrrq  co ,4ep) t (aT Ta l i l re  t (oN{not {e l t ' r ' b l ,

KaK KBaApaTH reorpaQHqecKUx I {OOpLHHar  1 l  l r x  cN ' le luaHHce npo-

Ir3BeAeHr.ie. l lepei ir lr  or 3Toro ypaBHeIIHtl  x ypaBHeHI]rc 6c, ' iee Bbl-

coKofo  nopf lLKa cpaBHI4Ted ' lbHO J Ie f l io .  Ang : ro ro  Ka) l (Aaf  reorpa-

Quuecxaa I (OopAuHaTa npOCTO BO3BoI I ITc f l  B  3aAaHHylo  C ' re l l ( ' i l b  l l

A06aB71flrOTcfl  gOOTBeTCTByI,OU{14e cI{elxaHHbIe IIpO}l3BeAeli i l t r .  Ha-

rrprrMep,

i lpe-IcTaB,'rffcr co6oii ypaBI{eHiie noBepxHocTII rpcHA:l Tperbell cTe-
jleH!r. B SToN{ }'paBHeHufi q,leHaN,I riepBoli crelleHrl coorBeTcTBylor
r,tre(pQfiqueHrr,l lrr H b:. I(oeQ(rrtrlueHlu bt, bn i{ bs coorB€rcTBylor
t l , iCHAM BTOPOi i  C  TC I IEH I i  I I  CTOf lT  NEPCA I IEPCMCHFIb IN {T i ,  I (OTOPb iC

I i : \ i e l o r  c . r l e n y r c U y r c  c r p \ - l i r ) : p \ ' :  X r :  ( X t ' X r ) ,  X a :  ( X z ' X z ) ,
. {  :  (Xr ' . \ : ) .  Ta l i r iM o6pa3cNr ,  I lL rBbte  rL ' l /a ' } le l lHb le  npeAcraBJI r lo r
ro6o i i  pa3. l t tqHbIe  Bapuar {TbI  I i l l o r t3De,1eH; t l i  t t c lxoA i t t l x  repeMeH-
i lb r r .  AHa. Io f I I t {Ho I roaQQr iU i re i r fb r  1 . ,6 ,  b t ,  bs  I r  bg  cooTBercrBy loT
rioN{| loHeHTaN{ TpeTbeft crefreHlt,  l \orol]ble I I \{eIOT C.re.II ,Vloul) '}o
c r p v l i r y p y :  . f o :  ( X t  . X r . X r ) ,  X , - :  ( X t . X r . X z ) ,  X " . :  ( X 1 X r X
X X z )  n  X s :  ( X r  X z . X 2 ) .

Pa:eci ,qrr r , r r  r r r .cprr t  I Ia I I IT ' rH xopoLUee nprr l reHct{ue rpet IA-at{aJI t I -
ia  noBepxHocrei i  npu norrcr(ax uecprH n ra3a B ueHTpaJIbHOi ' r
{rr,6epre (l(anala). HetilreHoculri i 6accei:lH n A,'r16epre 06ti lr-

Ici l, rpliqel{ Heq)Tb !'IoiiaJri l3yercrr l iaK B ri lt}KHeMe,'IoBbIx OTJIOX{e-
r . : l : r \ ,  r aK  r r  e  6oJ Ice  r , r 1 ' 6ou r r x  r i ap60HaTHbr . x  p r rQax  BepxHe fo
icBoHcKoio Bo3pacTa.  Ecrecreer iHo,  6orbruee KoJIuqecTBo cI (BaNt l iH
.l0arLIf aer i,1e,. 'roBblr 06pa3oBaHHir, ueulruee - AeBoHcriHx, oco6eH-
rro B6,1rr3H or neileAr{cfi rpngu Crrarr.rcrlrx rop, rAe rrpofHosbl
r.lry6r.rHHocrn prrQoB cocraB,'rrror 15000 qlyroB u".rrr 6oJrbrue. Ae-
BOHCKr.re prrobr tlpeAcraBr'reHbr luoulHori To,lqeri r(ap6oHaToB Jre-
liy(cKorl rfopr'raquri, nepecr' lariBanilIuxcf H Qar{HaJIbHo 3aMeulaFo-
rqrrxct cJraHrlaMri JrafyHHoro fi MopcKofo feHe3plca - KJIacTfir{ecKH-
r'ru o6pasoBaHuflMrr. I(ap6oHarHbre pnObr ue 6st. 'rz yrirorHeHbI, B
ro BpeMfl r{ari nepecJraHBarourrecfl c HUMIz Mer'rr(osepHr,rcrbie KJIac-
ilrqecKr.re o6pa:onaunrr - c! 'IaHr-{br Afiproua 6u,uu y[,rroTHeHbr Ao
rrx nepBoHaqa,ribHort N{olqHocTr.l IIo I\,repe on],criaHuf 6acceriga H
rrpo-to,rr)KeHHq o6pa3oBaHi.rr necropoxAeHnrr. 3ro AriQQepeHrlri-
A. ' ]bHOC YnJIOTHEHHC CO3AAHO CKJTAAqATbIMU CTPYKT}IPAMII  HAA NO-

rpe'5euHurr,rrr pH0aMI.I; oru crpyr{rypbi coxpaHrr.orcs B BbrrrreJre}Ka-
qHX nopoAax, xoTfl rrx BeJrr{qrrHbr yMeHb[raroTcfl Ha 6o"ree MeJIKr4x
fop H3oHTax.

fny6oxosarolKeunble qcprbr yurorHeH[fl He sB,'rrrrorcr oqeBHA-
Hbn\{r{ Ha Me"IIoBbrx fopri3orlTax r.r3-3a nyraouero :tp(ier<ra cu.rrl-
i roro pefr roHaJrbHofo Har( ' , ioHa nJiac ' ra (pnc.  5.75) .  3anr iu l ' rocrbHa
r'rl),6uHe Bblpaxaercq rorblio riaK crta6ble l l3MeHeHtifl JIoKaJrbHofo
fpa.qrieHTa, xoropufi Ha cTp.vr{TypHbrx Kaprax MeJoBbrx fopr.r3oHToB
I} I , I IJI ' IATIT KAt( CJIA6OE II3MEHEHI,IE B PACTIOJ'IOX{CHIII, I  I{3OTIlHHIi,  OA-
rlar(o ecJIl t  3Ta KoMIIoHeHTa cH,'rbHofo pefuoHa,'rbHofo Hat(JIoHa Mo-
>xei 6urs ycrpaHeHa Ha grHX Kaprax, To ftrrrorerrtqecKue rrulKe-
Jlei l iau{IIe cKJIaAqaTbIe cTpyKTypbI BL,IfJIf lAf lT 3aMKHyrbrMH. Tax
IiAI( N,IOTHOC-Tb CKBAXI.{H B OCHOBAHU'IX MCd'IOBbIX OT,/IO)KCHHfi OTHO-
cuTeJrbHo BbIcoKa, rrx aHaJrH3 MoxeT AaTb rleHHyr,o uusopuaqarc
o BO3MOIKHbIX [pOfHO3aX B AeBOHCKHX fr.rracTax, XOTfl HeriOTOpbIe
cKB:rx{r. iHbr }r npoHr,iKaror s 6o, 'ree fJry6oKr.re ropH3oHTbr.

Cr ia lu  Eer is r i , r -@uu cocroqr  r i3  qepHoro  cJraHua,  Bcrpeqa loqe-
rocfl  86/rr{3rr rpaHr.rUbl Mex(Ay HHX(HIIM H BepxHrtM MeJroBbrMr.r

1

Y : b o l  b t X r l  b r X ,
I

+b. xi + b4
3

x'3 i buX,
t

X t r

t ^

+ bu x? + b7xr1 bu x? X, f-  bg x I  x)

t42

(5 .88)
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Boc lo t r

pa3pe3a 3a[aAHoro noJrn 6accef iHa Anb6epra B BuAe
AUarpaMMbr.

Ar iproHa BepxHero AcBoHa; c l ia, rbr  Eei : i3n, t -Oi iur  cJo)(errbr
lrn)KHeM e"loBbrr'1 lr nopoAa M Ir

Puc. 5.75. l , l ro6paxeHne

PrrQlr Jiclyxa rr c"rauubr

IrJIaCTaMrr. 3to uecro xapaKTepu3yeTcfl MHororrr4c,, 'reHHbIx,rrI 6eHTo-
III iTOBbTMU O6pa3OBaHfiflMI{, KOTOpble J,arOT 3afaIOqHbre rrHriI l |IplI
KapoTa)Ke B faMMa Iyr lax I I3-3a i lx  BbICOrio i r  pa- l r roaKTrrBHocTrr .
6euroHnrm ct.rHxpoHHbr ]i noroMy o6pa3yror orr'rHqHbrc \rapKepbr
AJrfl perHoHaJrbHoii KoppeJrrrqfiu. Bepuruua ctiar Eeft3u,r-<Drrrl l Mo-
)KeT 6bITb oTMeqCHa' c iIcKIIOqITeJII,HoIi ToIJHocTbIo no I{aDoTa}KV
6raro lapa 3aMerHoMy orpax{eunro or  \ rour ,ubrx 6eHroHuros.^Kapra,
npeACTaBJIeHHafl Ha plrc. 5.76, oxBarbrBaeT n,rroxlalb otio,to 3500
KBaAparHblx MU,lIb Ha 3ana,le I{eurpa"lrHoil A,'r l6epru rr 6brra
rrocTpoeHa npH I,IcnoJIb3oBaHr4tr IrrrKa 3Tlrx 6eHroHzros ts BepxHeii
Toqr{e cKa, ' r  Eel i3 i r r -<Duu B 360 pa3Bei loqHbrx cr iBa}KrrHax.  i (aprn-
pyeMaff  n"4orr laAb pacnoJro)KeHa Ha 3aI iaAHoM r . ipae 6accci i r ra Ar- i l -
6epra HenocpeACrBeHHo n t repeAHer? qacrr r  cK" i rarxqaroi l  3oHbr.  or-
Aerf f }or !e l i  Qporrr  cr<a. I re ' rsrx fop.  Arrpor icn l , r r4pyercf l  i to fpy)Ke-
HHe OCHOBaHrrr i  BHU3 K IOIO-3al raAy C yBe. I r iqCHrreM I rofpv i r ieHl . I f l  B
3aIIaAHori BerBr4 6accetisa. B npeAeJrax Iiaprl]pyeMor:r n,'roxlaAl
f,Ty6uHbr cxa,r Berisrrl-<DHu rr3r.IeHglorcfl o'r '  c, 'Ia6oro c oKcr{eccoM
s 1000 Qyron Hrr)rie ypoBHr{ r.{opfl Ha ceBepo-BocroKe, Brr, 'rorb Ao
5000 Qyron r {u}Ke ypoBHf l  Mol l r r  Ha ceBepo-3araAe.

Ha puc.  5.77 u 5.78 npe:rcraB, ' reHbr lo , ' ruHoMhaJrbHbre r loBepx-
Hocrli rpeHAa nepBofo it Blopofo rloptlArioB A,rfl cr(a.rr Eelisur-
@Hru;  suaueHrrr  crarr rcruK,  xapaKTepn3ylounx I ro46op i roBepxHo-
crer i  rpeH4a,  npHBeAeHbr B ra6rr r .  5 .17.  O6e rpeu4-noeepxnocru
o6ecnequBator or{eHb BblcoKy}o roqHocrr, anllpot{cr.rMaurlu Ila6r'I io-
AeHui i ,  xorq noBepxHocrb Bropoi i  cref leHa Aaer sHaqr. { rerbHo 6onee
TOllHOe npu6"rnxeHtre, ireM noBepxHocTb nepBofi creneH[. B arou

t44
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Pnc. 5.76. CrpYxrYpnan
H:cl" 'rr iurnt yxa:ausl n Q1

Kapra BepuxHbI ct{a i l  Eef isu, l -Qunr,  6accef iu A;r l6epra.

Tax HHx(e ypoBHl r tcpa.  Kpecr l t t in  -  KuHrpo. ' IbHble cxBa-
xil{HbI

604010

5.77. I lonepxHocrb rpeHAa nepnofi  creneH[, nocrpoeHHaq Arc cKar Eefisi lJt-
<Duru.

I, lso,uruuu yKa3aHbI n Qyrax Hlt)Ke ypoBHt Mopt

l 0 - l  l 5



Ci2r; rq1y; ;14 noJr. { r roM[a, ' rbHoi . i  TpeHA-noBepxHocru
n(lJrLlriflel!!bre i{ Bo3BbrueHI.tqM 6eiieN,,r,@nUI e

T a 6 n v q  a  5 . i 7
nepnoii  l l  sropoi i  creneHeii ,

qeHrpe 3ana4Hoii  Aflb6eprbl

T1ieu1-nonepxuocrl ncpaoti  crclcuri :
npoqer{r coorBercrBHr (Rr)
xolrpQaqneur xoppe"raui i i r  

'  
(R)

ypaaHei lhe  noBepxHocTi l  TpeH : r :
*  )  : -635.4+29,3Xr+33,8 , \ ' .
t  l cH. l -noBep. \Hocrs  n ropof i  c reneHl : :

npol lelrr coorBercrBx.!r (Rr)
xooQQaqueur Koppe"nrrr1i lrr  (R)
).paBHeHrre noBepxHocTu TpeHJt :

Y:-7993,3 + 63,4Xr + 59,2.y1
-0' l' X L2 -0,3X z2 -0,1 X, X,

npil},repe AJlfl Bbr6opa crerlerrrr noBepxHocrtr rpeHAa crarricrfiqecl{rre
l ipnrepLi I l  sHar] I I \ '1ocTrr  t jenpI lNreHI iNlbI , . r .aK Kar(  I I0o6re] ,Ja cocro l . IT
{ ie  rc"qbr{c B cra ' r  i i !  {  ur rcc i io f i  o I {eHKe. I_ leno cxopee cOcr orr r  B 60_
'ree rorrHol{ N{oJeJilrpoBaHr.rr.i periloHarbHbrx qepT cl.pyiirvpHori
r io i i r ) 'pHor i  r iaprbr ,  r r  noroMy Bbrr l r rTaHrre Tper iAa noMofacT ycr i la_
Hirrb pefrioHa"{bHr,re Kox.{noHeHTbr crpyr(rypbr. !,eficreure.,rrHb,'no-
BepxHocrb rpeHAa xc[odrb3yercfl r{ar( Qu,rlrp BbrcoKo]i i lpo[.vcriHori
i, i ioto6rrocr', \.crp aHfl iou{fi i i  Kpy[rroi"I ;c' 'ra6sue crpirxrypnr" 

"u_

s l ,796
0 , 3 9 9

r
{lr00

e3,696
0.993

Prl.  5.78. l lonepxnocrb rpenAa BTopofi  crereHu, nocrpoeHnaq AJa
@sur.

L4sonusuu yr{a3aHbr n $yrax rrrrxe ypoBHl Mopq

1 4 6

Puc. 5.79. Kapra pa;Hocreti  eHaqeHnfi crpyxrypnoii  Kaprbt cKaJr Seirau,r-Orrur (cu'
puc. 5.78) n rpeHAa nropoii  creneHu (cu. pttc. 5.75).

I (pccr; t r i :  : . r  - r ,  i j j i i - r iJr \uB:r i r i , t  o6"- t i tcru,  coortsercr-q\ ' Ioul Ic no' to lx l lTclbt lb! \ t  p- l3Ho'
crrr i .  I ,h i rc i - .sai r  ve>K.tv u3o, ' IuHIt t \ ' tn 20 Svros

p l r au r r r r  r i - l  r r apTL I  i l  COXI )aH f l ou I I l f i  ve ' l t i o \ { : l c l l l Ta6Hb le  xa i ) a l ' i Tep -

Hb Ie  qepTL I .

Ha pr rc .  5 .79  r i :o6pa) r ieHbr  ocrarxu  o ' r '  rpeHr- I loBepxHoc i l i  BTo-
pof i  c te i leHu.  PHC.  5 .80-3ro  I la . / IeorpaQf iqec t ia f l  Kapra  Be i lxHefo

f e B o ! i l r ,  p e r \ u H C T p \  I l p o B a H H a t l  n o  c H B a ) K I l H a M  l l  c e i l c M H q e c l ' r i :  I I H -

Qopr raurH.  3averso  c l l ! ' tbHoe coBnareHHe Mex(Ay no . i lo )K l l re . tbHbI -
MH OCTATKAMI,I TDCH,IIA HA CKAJIAX ECTiSH,'I .@HIU IT NOJIOXiEHIIf lMH
Eo,'r lurnx J,eBoHCKUx plIQoB, B qacrHocrl l  pu$oB BairnqQo.rrn.
f loc.re vcrpaHeHHrr peff loxaJrbnoro rpeHAa ocralorctt  noc'.- IeAoBa-
leJIbHb]e H3OJIHpOBaHHbIe Ooltee Me"lKI. ie KOM[OHeHTbI CTp]' l iTyp'
rrpel lcTaB,rigrciqltx cK,r laAr(r{ HaA 3TLIMII pII0aMLI. HeCXO.nlXo i ;pyl-
I Iblx HerbTsHbrx IIoJlef i  Ha 3Toii  n, ' Ioi l Ia!,H 6u, ' l l r  orxpbITbI c noMo-
ulblo .r,aHHofo MeToAa.

Tenepu Hyx{Ho rroJryqlrrb orBer Ha Boflpoc: qro rat(oe BbICoKoe
(rr,ru uu:l ioe) coorBercrBrre noBepxnocrr.r TpeHAa p€sr,r;otu-u*
rra6r'rr,cAcHfi11, T. e. qro raKoe r(opper'Isrlr4fl? B reo.nornqecKllx uc-
cJreAoBaHrrflx, rrro6bl noryriurb orBeT Ha KaKofi-f lu6o Bonpoc. qac-
' i o npiJxoArrrcf AoBepflrbcs onbrry r{ r1HrynrlHr,r. Hanpnuep, crpyr{-
'{\.pHbIe aHa.rIH3bI, nO!'IyrIeHHbIe 11o AaHHbrM Ha6JIIOAeHi4fi, Bbt'Or-
I regHbrx B KaH3ace,  ON,taxoue,  Texace,  Bai ioungre,  Ka,raQopuul t
(CIXA),  AHfruu H Apyrux .Mecrax,  roKa3aJI ,  qro npl r6Jrr l lKeHue

I

I
t

cxan Eei ;sHJt .
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c,-ar ; ' l rNi ipr  no.rr , { } roMnaJrbHof i  rpeH4-nonepxHocTtr
ncJri!!ifl erq bte i( BO3BblueHt{glt Eelisr.r"l-Q}ru s

T a 6 . ' r r r q  a  5 ' 1 7
nePeofi n nropoii  creneueii .

qeHrpe 3ana4Hoii Ar[,6eprbt

r
ftr00

T1reu,1-nonepxHocrt ncpBoti crcncrir ' i :
npouer{T coorBercrBuq (Rr)
xoer!(-r irqueur KoppeJrf lr l i l r  (R)
ypaBHerrHe noBepxHocrri  rpeH_i:r :

\' : -635,4 + 29,3X, + 33,8.\ :
Tpen.{-noeepxuocrr Bropot: i  creneHII:

npoueHT coorBercrBHtt (R')
xooQQuqueHr KoPpe,rrtWII i  (R)
ypaBHeHHe noBepxHocTu TpeHJIl :

Y:-7993,3 + 63,4Xr + 59,2.\-:
-0,1 x,2-0,3x22-0,1 X tX z

s,s , 6 9/o
tr ,99,3

e r . 7 9 6
0,  E9! )

f l  pr.1N{epe A"tt  Bbroopa c'rei ler{ i l  froBepxlrocTu TpeHAa cTaTlIcrrrqecr( lre
t i i l l lTepr i t r ' -? i {aq i l \ {ocTr r  I re i lp l rNIeHr . Ix {b I ,  Ta l i  KaK i lpo6 Ie i {a  cocToI IT
fie rJ,rrbr(c B cTa' ir ,Jlrrrrcci ioft  or{eHKe. I- lent cxopee c0cl.orrT B 60-
, tee  roqHol r  N io Ie . r r rpoBaHi l r {  pe f I ]o rJarbHbIx  r repT cTpy i i rvpHof l
r ioi iTvpHori r iapTbl, i l  noTo\,ry BbIqi lTaHHe Tperrl ]a I IoMoraeT ]/cTpa-
Hrirb pefuoira/ 'rbrrbre rror{rroHeHTbr cTpyxlypor. , [ lef icrnure.lbrro, ro-
BepxHocTb lpeHAa rrc[or 'rbsyeTcfi  r iaK $u.nrrp BbrcoKofi i lp0f l ] 'c l iHor"i
!  : ioro6i locrrr,  \ .crpaHflrolqr4u r(pyIIHo].r i ;crxTa6Hbre crpyKTypribre Ba-

0

P u c . 5 . 7 9 .

I (p  c :  r  ; ; ; r .

Kapra pa:nocreit  : iHaqeHrlt i  crpyxrypnoii  Kaprl l  cKaJl Sei iarrn-<Dxur (cu'
'  'pr i ,  

5.73) n rpeHAa nropofi  creneHlr (cr 'r '  pHc' 5'75)'

t l  : r - . I1 i ; i - r i i . r i l rBa i l i , i  06 ' l rcT l t '  cooTtscTCTts \ ' tou l I IC^  no ' lo lK l lT t ' lh t lL ' , f \ ' 1  p - l3 l lo '

c ru \L  l l l i ra rpB i lJ  r '1e)KJV l l3o . l l lH I I f l \ {u  20  Qyroa

0

Pi : r .  5 .78 .

146

Iloeepxnocrb rpeuAa aropoii  creneHu, nocrpoeHnaq AJq
0uur.

l ' lso, 'rnnuu yria3aHbr r $i ' rax urrxe ypoBnfl Mops

p t r a u r r r r  t i - t  r r t i p - l . L l  j r  c o x p a H f l o u l l i l i  I l e n ( o \ l  : c l l l T e 6 H b l e  x c i l l l l ' : T e p -

Hb Ie  qepTb l .

Ha'Dr rc .  5 .79  r r :o6pa l ' l i eHb l  ocrar i i l l  o r  rpenJ ' - t toBepxnoc i l l  BTo-

por . . i  e re r reHi l .  P i l c .  5 .80-3ro  t la ! . leo fpaQuqecI ia f  KapTa Be i ]xHefo

AeBot la ,  pe t ioHcTpyI lpoBaHHaf l  I IO CI iBax( I lHar '1  I l  Cef icMHqec l io i l  l lH-

,pop,,,^U,,rr.  3andfnO CrrJrbHoe COBnajl .eHlle Yex(Ay IIO.r lo". l lTe.lLrubI-

MH OCTaTT{aMH TpeH.Ia Ha cKa'{ax BeftsH"l-@Hnr r i  I IOJIOXieHil t lM14

Eo.rr,urux AeBoHcKllx pl lQoB, B qacrHocrlt  pHOoB BairulQo;t ' l t '

f loc. le \ .cTpaHeHHfl peruoHar'rbHOfO TpeHAa ocralorct l  I Ioc, ' Ie.4OBa'

TeJIbubte II3O,' t l IpOBaHHlle 6O,' lee N{e,IKIIe KOMIIOHeHTbI CTp}' l ' iTyp'

lpe lc raBxf Iou I I l x  c l i J IaA l ( l I  HaA 3r I4MI I  p ! l$aMu ' ,  Hecxo ' t l l xo  i lpyn '

lbIX HeqtTflHbrx rroJrerl  Ha STOIi I I .TIOXIaALI 6U,' t l t  orxpblTbl c I loMo'

nlblo .4al lHolo \ leToAa.
Tenepr Hy)KHo nolr lyql ' ITb orBer Ha Borlpoc: qro raKoe BbltoKoe

{rr.rgr ul i : t toe) CooTBeTcrBLIe IIOBepXHOCTH TpeHAa P€31rn5to- '*

rra6, 'rrc,rcurr i l , ' r .  e. qro raKoe I(oppeJIqIII ' { f i? B reo'norl4qecKI]\  } Ic-

T..TIEAOBAHIIf l ,{ ,  I ]TO6IJ IIOJ'IYqI,ITT' OTBCT HA KAI(OI1-" ' IH6O BOIIPOC' ' IAC-

ro npHXoAtrrcf l  AoBeptrbcfl  oI lblry I ' I  I lHrylruHH.- HT!-lY-tp, crpyl(-
' r  

VOHtIe aHarrta3bI, noJIyqeHHbIe nO AaHHbll \{  HaoJIIoAeHI'IH, BbIno' l l -

tu. ["r"  
"  

Krnrraa, Ox. laxoue, Texace, Barionaunre, Ka' ln$opHutl
(CllIA), AHr.nllu H Apyfllx .N'lecrax, nora3aJl, qro npH6JlHxeHue

\ .

cxal  6ei ; rH,n-
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Kap l i oxa  r xu , r i
u  e t b q l

Pnc, 5.80. I la,reoreorpaSfiqecxac r iapra BepxHero AeBoHa pu$on Jleayxa, pa3Br{-
Tbrx ni l  xap6oHarnofi  n,narSopue BAoJrb sanaAHoro no6epe>xrl , [ ,enoucxoro uopa

f i .[oxoe, ec/'rn KoSooHrIneHT KoppeJrqrlHfi MeHblre 0,3. Ec,rrr r{e o}r
[pur i t lMaJl  3Har leHrre B uHTepBad' te oT 0,4 Ao 0,6,  TO 3TO I IHTepnpe-
rr4poBaJrocb Kar(  HeooxoAr. rMocTb cocraBuTb HapsAy c KapTor i  TpeH-
.4,a KapTy ocTarKoB, a ec,.rir Ko304luuileHT r{oppe,'rsrr.r{r{ npeBbruaJl
0,7, ro r.eJra,lcr BbrBoA o xopouefi cor. 'racoBaHHocrrr rroBepxHocrrr
TpeHAa 11 rrc)io.qHbrx IaHHbrx. Heo6xo.a.truo oTMeTriTb, qTo IIptl
i )accMorpeHi l t r  crerreHrr  npuS.rr r r )KeHuf l  noBepxHocrH TpeHf,a K uc-
-\o/1Hbrr{ IaHHbIM Hyx*ro O6E3aTeJibHo yl{HrbrBarb ueJrb npoBoA}1-
\ioro r{cc"rreAoBaHHq. Bo scex 3rHx crpyKTypHbrx HccJreAoBaHHrx
)lbr rrs\rr{zl,rrr 6accefinlr, rr,"{eroque orHocrrreJrbHo ilpocrylo Qopru-v,
rr nu6upa,rlr re rI3 HIix, r\oropbte xapaKTepa3oBaJILIcb He6o,'IbIJIiMrl
OTI ( J IOHEI { I I ' IM I I  OT  NOBCPXHOCTI I  TPCHAA NO CPABHEHi ] r c  C  O6UT I IM I i
pa3r{epaMH 6accei isa.  I Ip l r  erou Becb[ , ra xopouee npu6. tuxeHue
(riorSSaqHeHrbr rioppe,.rf l l lr.ru oKo,'ro 0,8) o6ecneqrrBa!'rtr troJrnHoMbI

Puc. 5.81. KapruI r. lso.rnnui i :
a - crp) 'Kr) 'pHar r iapra KpoB.rIr i  op.loBuKcKIIX nopo,l  (rpynna Ap6yr<, 'r) s UeHr-
p.i , i ihHONr l(aHsace. I , Iso,quHrru yr{a3xt{t ' l  n Qyrax Httxe } 'poBHn irropt. I , lcxolHaa
Kol rpo . r rb l ra r r  c t iBa)Kr rHa noxa3aHa Ha puc .5 .  l0 ;  6  H a-TpeHAbr  coorBercrBeHHo
nepecrir u nropoir creneHv; a u d - Kaprbr pa3Hocrefi sHaqeur.rri crpyKrypHbrx r(apr
r.r rpeHAoB coorBercrBeHHo nepnofi u eropofi cre[eHH. fhoulaAn, coorBercrBy]oqrie

no",i o)I{ rrTe,rbH bIM ocTaTr{aM, 3a[ITptrxoB aHbI

l1 f
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6
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a

0r :
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T  a  6 . r  u  I r  a  5 . 1 8

leorpaQnvecxle KoopAurJarbr roqeK rra6orroneHun u adcotrorHule
orr lerxn KpoBJrn f iopo1 opAoBnxa l [eurpa; l tHoro KaH3aca

t t l l i lXr | ,r, I l', 4'rru il .,", i r, I r', ,1,r,rur
l l i ' r l

23 .3 ( i
2! r  ,80
2 2 , 1 8
2 2 . 9 i
39 .33
l i r , l 0
28. .96
) s , 9 0
2 l , l l
tr l q9

4 t  c l a

2 r . 8 6
4 1 , 3 0
22,75
3'r ,93
2 l  , 5 9
28 ,20
30.  s0
4r ,20
3 r , 3 8
24,30
24,80
r  6 , 7 5
9 '  i 9

20,  40
26,49
3 3 , 1 2
24 ,67
3 0 . i 0
o A  t o

28,,2o
, i  9 l

1 9 , 3 8
42 .U0
3 2 . 4 8
1 8 . 9 6
32,97
23,  50
4 l , 8 9
3 l , 4 0
3 l , 6 0
35 ,90
2 t , 5 4
33 ,46
1 9 ,  4 0
3 5 , 1 8
2 t , 2 0
23 ,50
19 ,09
34 ,45

2 2 . 1 0
r 0 . 5 8
r  6 , 2 1
3 , 3 6

2 l  , 1 , +
l 8 , 5 0
i 0 , 3 0
1 6 , 6 9
r  ! , 2 6
4  ,00
5 . 3 1
4 , 0 1

1 6 , 3 8
2 t  . 6 7
1 1 . 5 3
2 r  , 1 6
6 . 1 C

1 9 , 8 3
3 , 5 0

17 ,7+
23,90
2 l  , 1 0
8  ,66

n , i 5
2 1  , 8 2
6 , 4 3

1 7 , 0 1
1 5 , 6 1
I t  q t

0 , 5 0
r 4 , 3 5
1 0 , 5 8
r  7 , 6 0
i 7 , 9 0
2 , 2 4

1 1 , 5 4
I  I  , 79
|  , 5 7

1 5 , 2 5
t 2 , 2 0
,9  99

9 , 9 0
r 4 , 9 0
1 2 , 3 1
r 6 , 5 7
1 9 , 7 9
3,  50

13 ,02
, L  l o

1 9 , 4 5

-2 { r i i  I  ,0
_ . ) t , i )  I )

- i r , ; 2 , ( )
-2;6+ . i )
- 1 1 r c . 0
- 30c,2 , 0
-2,..10 ,l.)
- t i 0 0 , 0
-  l  i 0 5 , 0
- t t i 2 i , 0
_ri t ,  (1. f)
-: l i i r f ; ,  i )
- r 0 7 7 , ( )
_e,  t ( - . }  ( l

- r 0 7 . t )
-2G7; .  ( )
-2E0I  ,  0
-2678 . (')
-2 ;8 ( i ,0
-21 !r0 ,  0
-33r,; . 0
-2959, L)
- 1 ; 0 9 , 0
- 1 4 3 r , 0
_3022 ,0
- 2 4 3 1 , 0
- 1 7 9 2 , C
-21  16  ,0
-2 r3 l  , t )
-2!!).-r.0
-212 i  .  t l
- t i f , l  { t
- l l ] i i l i , 0
- t r i r ,0

- i 6 i t i , c l
- , i  E-?+ . 0
- 1 8 8 4 . 0
-2l i [r8 ,0
- 1 1 0 8 . 0
-20rE ,0- 2 7  1 1  , 0
-  l 5 :17 ,0
-  r  667 .0
- 1 6 9 4 , 0
-2300 ,0
- -1465 ,0
-2340,0
- 1 5 6 4 , 0
-3657,0
_1257 ,0

2 . , .  U0
il3, (;0
2S ,32
32 .60
2i>, 90
2() ,  I t
J l l . J /

34  , : 8
39 ,60
3 9 , 0 1
24  .60
2 5 ,  1 0
24  ,48
25.17
2 C . 2 3
3i : ,27
2i )  .00
2 2 , 9 5
35  ,00
30 ,07
40 ,00
1 8 , 4 5
38 ,01
29,05
25,40
4 1  , 1 8
26,  70
25 ,58
20 .70
20 .80
4 r , 1 1
, ,  1 1

2 6 , 8 6
29 ,93
24,62
2 6  , 0 4
l i2. t t l
1 5 ,  1 0
3 6 . 9 9
2 2 , 4 0
97 c l l

l q  q t

26,A2
36 ,50
1 6 , 5 8
34 ,45
30 ,26
35 ,60
23,23
27 ,02

r 7 , 1 8

1 i , 1 8
2,1 , i i r
i 9, 0,-r
r 9 , 8 0
23.97

i  , ; 8
i 9 , 1 0
9  , 9 3

2 0 . 4 5
2 :  , 8 1
2 1 , 4 5
1 3 ,  l 9
r  7 , 5 8
1 9 , 2 3
9 , 2 0
8 , 4 2

2 3 ,  l 3
1 5 ,  i 8
1 6 , 8 2
I , 0 1

26,  05
2 1 , 0 8
20 ,90
20 .  i 4
1 2 , 8 0
4  ,63

20 ,39
i l  .50
: : , .22

2 1 . 0 0
2 t  . 1 7
i 6 , 8 0
23 , t2
1 6 ,  5 2
i 3 ,  i 2
25, Sir
25,28
t3,23
1 6 , 4 8
l l , l 0
20 ,2 ;
1 0 , 2 1
5 .  l 2
A D '

2 2 . 2 7
2 0 . 9 5
1 1 , 5 9
1 7 , 0 1

-2311;- r)
-  i ; ; , ]  .0
- l l { r ' , 1 . 1 1
- : 9 2 i . 0
- ? i i l ) : . 0
- -2 i l l  . t )
- - 1 6 2 i 1 , 0
- '130. , ,0
- , 1  t 3 t , 0
_  1 3 7 1  . 0
- - 2 1 s 3 . 0
-3( ' : r . . . i t
-  ; i 5 b q . l I
- - l 1 f , r ' . { . }
- -2t i i , ;  ,  ()
-  i t ) 3 ; . 0
- i .1() ,  t)
- 2 1 3 3 , 0
-3030.0
-  l B l i O , 0
-  l 3 i i t , 0
- i 6 i i , 0
- l s s l , 0
-? i : ! )s ,0
-  l9 i !2  ,0
-99D,0

- 1 7 r 5 , 0
- I  f i !13,0
-271:  .0
_  1 4  ,  ; . . 0
- t n - l  n
-2i l f i  .0
-2i ) r ;  I  ,  0
-2 1,:l-' . 0
- 3 1 . 7 , 0
-22- l  I  ,0
-  t  775 ,  t )
- i4 r )0  ,0
- t f i 2 . 0
- l  L ( ) ( ) , 0
- 2 1 3 1 , 0
-  1  5 9 9 , 0
-2.175 ,0
- 1 3 r 3 , 0
_ 1 5 0 8 , 0
- 1 .199, 0
-3029,0
- 1 8 5 0 , 0
- 1 4 1 2 , 0
-2107 ,0

t 50
l 5 l

I I  po0o:tteuue ra6.r.  5.18

22,  ! r0
1 i ) , 0 ?
B .  i 6
0 ,  1 0

1 9 ,  E 6
1 7 , 0 3
14.  i - i7
I  t i ,2 l r
1 7 , 2 0
1 3  . l i j
1 { ) . t ) 2
7 , 1 8

-3014 ,0
-16.-17.0
*254C,0
- 1 6 4 7 . 0
- 2 1  1 0  , 0
--883,0

- -1695 ,0
- 1 7 , i 6 , 0
_-2-1{(l , 0
-2316 .0
--21 82 ,0
-  l ! i 3+ ,0

25  ,02
31 ,  2L1
1 ( i . ( r i l
1;  , , i0
+ l . t L
tct  q.7

i 7 ,  r 0
2 t  , 7 0
20 ,60
30 ,32
.to c.n

t 7  , 8 2
26,20

1  , 8 5
1 ,  t 0

1 9 , 8 6
22 ,02
I 4 ,Oir
1 , 4 , 2 r
0 , 2 8

i  5 , 5 5
i 3 , 0 3

) ' ,  $ r  r l t

-2C63,0
--2834 , t)
- 1 5 U 3 , 0
- 1 5 2 1 , 0
-835 ,0

-3061 ,0
-2402,0
-1608 ,0
- 1 6 t 3 , 0
-2195 ,0
- 1 4 2 1 , 0

rcrb€i i  I r  qerBeprot i  creneHu. 3an' le t l tM,  r {To B i ' lo lerux '  nocrpo'

c nonooufiro cJlyqal iHbIx ql4ceJi '  npiIHlIMaKluII lx 3IIaqeHIIg B

fOM i l ie HHTepBaJIe' qTO H pea"IbHble AaHHbIe' AJfl nOr' I I ITIOMOB qeT-

reprorr cTerreHri r<oe$QuUIr6HTbt Koppe.4fi I I I ' lH ol ia3blBa,r lr icb ' t tugxld'

i ' , i  i  o,s.  Taruu o6f ison, pea"IbHo-cyuecrB) ' Ioutni i  rper iA i {oxHo

' . i ,A"r,uro OT clyr laf iHL,IX oTKJIOHeH[f i ,  ' ] ro E AeJIaeTCfl reOJIoraMII

i l l ) t ' l  I tHTepnperauHl' I  TpeHAa H I iaprbl ocrarl ioB'-  i  
I la  OnC. '  5 .81 ,  a  npune.  ,eua I iapra ,  I IoCTpOeHHaf  nO AaHHbI I \ ' l

.16 . , r .  5 .  iB ,  xapaKrcp l t3 ) ' rOtuer l  __a6co" l lo r t l t , I c  
OTMeTKI I  KpOBJI I I

L ,  pxHe i i  QopMaqnr  opaonnna l - leHr i la . t luoro  KaHsaca '  Ha p l tc '

5 8 t ' 6 n p l r e e n e r r a [ o B e p x H o c T b T p e I r A a l l e p B o i { c T e l e H f i ' n p e A C T a B .
.reHHafl I1, ' locKocrblo, nOCrpoeuuoil  no 3TI] lvI xe AaHHbIM, a H2

p i rc .  5 .81 ,  s  H3O6pa)KeHa i (apra  orK, I IOHel j I l i ' {  (OCrar ron)  o r  sToI I

r1.TocKocTrr. f lonepxuoCrb TpeHIa BropOIi CTeleHIi I I  goOTBeTCTByIO'

r r la f l  e i l  I iapra  oc ia rxos  np l lBeAeub l  -Ha p l i c '  5 .81 , . .e  l I  d .  B  I (aqecT '

r re  y11pax{HeHI IR nO AaHHbiM ra6 ;1 .  5 .18  nocrpo i i re  noBepxHocr l )

t  peHAa, of l l IcblBaeMylo noJlI iHOMOM TpeTbeli  creneHlt '  AJIf i  l ipoB!' I I l

, l  ,po i  opAoBLIKa.  Cf  annure  i loJ ryqeHl t l to  BaMI I  I iapry  c  puc '  5 '81 ,

. .  i i oc rpo i i r€  Ar ' l i l  Baue i ' i  noBepxHoc l I l  I iapr ) '  oc rarKoB H cpaBHH-
' i  e  ee  c  puc .  5 .81 ,  d .  I4sMeH[racb J I I ]  I {oHQI I fypaq[q .  I iaprb l  ocrar -

I  { )B? Ha DI Ic .  5 '82  I ' l 3o6Da) l (eHa } iapra  ocHoBHbIx  HeQTefa3oHocHblx
i l r ) . [e i i  I J ,eurpa , ' r ruo fo  KaH3aca.  Cpaau l t re  ee  c  I (apro i i  pacnpeAe '

. ' lcHIIf l  noJrox{l lreJrbHbrx orKJIoHeHHii O'r noBepxHocru rpeHAa
l  perbe fo  nopf lAKa.

Crarracrnq ecxue Kpil  Tep H Lt B TpeHA-aH aJII ' l3e

CoruracosanHocrb rrocrpoeHgoft rroBepxHocrlr rpeHAa H ltcxoAublx
l l lolKHo npoBCpIrL, cTail lcTHqecKlr, nyTeM cpaBHeHI', I f  AI ' IC-
)Tou noRenxr rnnr r . r  .  nunnannr t re f i  n r r< .noHeHHf i  o r  Hee.  BeD-3roii noBepxrrocrlr c Aucttepcrleil orKroueHHfi or Hee. Bep'

I l ) ' l l l .u l icb K rJ l .2  (cu.  xn.  1) ,  orue,rn i r , r ,  r rTo [poBepKa r I { I IoTe3bI  O
I t Ailcnepctrit c noxrourblo ,F-xpttrepttn AelicrBlITe'rIbHa

i l i rH HbIX
rr 0pct{tr
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Prc.  5.82,  Pacno, loxenue ocHoBHhtx
neSreraaoHocttsrx no.refi B ueHrpaJtbHoM

KaHsace

, 3 2

d---_50 r r, 
"

To/'rbrio npri Dbrrro./tHeHllrr otlpejle.neHHr,lx yc"rontti i  no orHouer{rrt, l r{
eu6opouuorM ;laHrrbrj\,r. Ec.rlrr srtr npeAnoroxeHuq cAer'rasrr o6ocHo-
BaHIro,  To t r rbr  tdox{et \ , r  paccMarpi iBzrrs i<o:QQnur{eHrbr  b; ,  uai iaeHrrure
C I tOT,IOU].bIO METOAA I ] : I I IMCHbIUI{X KBAAPA'TOB, KAK OIICHK}{ I {CTt, { i I r IbIX
suaqeHr.r i r  uo:$SrrqaeHroB perpeccUu Bt ,  I r  npOBeprrT. l  cSopr, iy . , r1111s-
BAHII I , IC OT}IOCHTCJIbHO HI ' IX IUI IOTE3bI.  MII  IO. IXHbI AONVCT'ITb,  TITO
c,ryuai iuan BeJr{r {nHa,  pacc\4ar i l r . iBaeMaf l  B r (arrccrBe $r ' i r r . lqrur .  pac-
nPelc" lcga I IopN' ia. i lb l lo  c  Mare\ ' IarHqecI( i i l I  o ]Kn:1aHI ' lern,  paRl i t t \T Hc-
THHHOT{y 3H.aqeHulo perpeccnrr ,  r , r  qro j l r , rcrepcuf f  $1 'ur i t t r r r r  H, . .  r r : ;Me-
Hf lercrr  c  H3\ . re l rerr r rcM apfyNreura.  I (poue roro,  or6op lpo6 l r :  re_
nepa"rrnof i  coBoKyfr r rocrr {  Aof l }her{  6rr ru 6ecnpucrpacr i r l r i r .  f Io-
c , re - l i l ec  \ c . roBr rc  o6 r , l , rHo  Tpy - t r ro  B r i no , - rH r r i r t , .  

' ocobc .HHo  
B  e  r  i , \  r ( _

TypHotr  aH. t .T i r : te ,  ( la : r r r l ty toue\ , rc f l  Ha AaFi l lbrx c t (Bi l ixr r r { , . f3r (  (2Li r  t iX
no,'ro)IieHrre, i(ari IpaBU.'ro, He flB.:iqercfl c.l-v"uairuur,r. l lporepria cra-
Tr4cTt i r rccr{ux f rnore3 o xapaKTepe noBepxHocrrr  rpeHAa 61' ler  uarr -
6o.nee lpocrofi B c.nyqae, t(or.la LaHHbre ttpef(]ri lB.rtgrcr co,irrf i pe-
3yl lbra i 'br  xuMl iqect{oro aHa.r lL I3a npo6,  co6pal t } lbrx no 3a. Ia l {Hovty
rrJraHy.

3naqur, iocrr  noBepxl rocrn rpeHAa, r . l . r r r  ypatsHerrr rs  pef l )ecc l Iu,
Mo)KHo IIpoBel]l lrb c Ilo'\ loulblo Atlcnepcl'toHHoro aHar't l l3a, t ioropsti i
ocHoBaH Ha pa3.c,e,rreurrrr ofiureti Aucilepcr.lrr ua6opa sa6.'rroJ,r'Hlrr. i uu
I ioMIIOHeH' ib l ,  cooTBeTcTB), IoUI t re onpeAe,r IeHHbI\ {  I4CTOqHnKaI l  r r3\ {eH-
qrrBocru.  Kone.rHo,  r iMeHHo 3ro r r  IeJacrcf l  npu pa3Ae,reHr. { r  o6uer
r . isMetrqrrBocrr . r  Be"nf i r l r rHl r  I  r ra rpcrrx (u. l r r  perpecCl tn)  r r  ocrarot{
( l l ; rn  

. ,orx, roHenHe).  
t l ' ic ; io  creneHer i r  ceo6o,1tr , '  coorBercrByrouee

o6qef t  r r3NreHqr. {Bocrr{  B rpeHA-aHa, ' r r . r3e,  paBHo n-  l ,  fAe / i  _quc-
, ro sa6,r rcAeHnl i .  uHc. lo creneHer j  ceo604sr ,  coorBercrByroulee \ rpaB-
HeHUIO pefpeccxu,  paBHo r{ I4cny gIeHOB f lo , r i i iHoMa, ucnod, Ib3}reMoro
A,rs i locrpoeHlrr  srofo ypaBHeHur.  9uc;ro creneHet i  cso6o.qrr ,  co_
OTBeTCTByIOU{ee orK.rroHeHHsM, paBHo pa3HocTr.r MexAy rlrrcJraMrI
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C y u r r a
KBAAPATOB K B a , n p a T o B F-xpnrepHS

r.fsR/I4s'
Perpecct toutr l t t i  no ' lnsolr

O rx, , louetr t te or  noJI I lHoMa

O6rnaq rr3MeHII I rBocrb

T  a 6 n u  u a  5 . 1 9

O6ufufi ANOVA Airc npoBepxH 3HaqIIMocrLt noJlHHoMna,'IbHoI"l perpecclrH

rperu.-noBepxHocru /t-li creneHl{ (rt - ut'tc.rIo ua6,rrc4eHufi;
nt - .qrtcJto tlreHoB noJlllHoMa' He cunran b6)

t l l r c l o  c r e -
l l \ - l l e I I  C R 0

6oalt

c1r-leuej i  Cno[OA6t A,I ig ynOMtlHyTbIX AByx TIinOB II3MeHqIIBOCTII,

r .  c .  rp :1 ' t - r '6 .  Qop l taJ IbHaf l  r lpo(eAypa Ar lcnepc l loHHofo  aHaJI I l -

: J i i  r r o r { a 3 a H a  e  r a 6 n .  5 . 1 9 .
. lr taq es u g cpeAHL{x KBaAp aroB B t tqttcd't f l  lorcf l  nyreN'l  Ae,reHI'1.f l  co-

OTilClTCl'B), ' lOUlUX CyMlvl KBaAparoB Ha OnpeAe.qeHHOe rl I iC,rIO CreIIeFIel l

cerr6o4ur. Cpe4utre I{BaAparbr B cBoto oqepeAb trBJlt l lorcf l .  oI{eFIKa\{ l l

rncnepcr r i r ,  H  npn ux  cpaBr teHl i t i  N{oN( l lo  Bocr lo , I Ib3oBar lc r  F-pac-

n l )e - le r ' reH l len  Quurep a .  Ta l i , ,& ISp -  oUeHKa A l lc l lepc l lu ,  Bo3Hl i l {a rc -

ulr. i i  xar c,rreAcrBHe orr<,troueriuir orAe,{bHbIx ga6.t lrcAeult i i  or no-
Bel)\rtocrr{ perpeccfiH, a , / l |156 - ol{eHI{a Aucflepcrl l4 cauoii  noBepx-
noc ' i r r  perpcccr r r { .  Ec , ru  perpeccr tu  t l fpaer  cyx lecrBeHHylo  po , tb ,  To

i- lrcrrepcHfl ori i"uoHeHr.r i i  or rroBepxuocru perpeccuu 6y4er MaJIa [o
c l ) { lBHcHr lo  c  j l r rcnepcHei l  cur , ro ro  )  l )aBHeHI{ f l  perpeccr rH.

f lpu o6rr lei i  nponepxe rr l lc i l Iono)KeH14fl o HairrrqI ' l ] r  I iJII , I  orcyrcr-
B l l l l  rp t r l l l o  l )aCCMaTpl lB I ie fC.q  qACTHOe OT Ae. r IeHI I t I  OUeHI{ I I  A I ' {C i lep-
c r r r r  vp i lBHcHun pe lpeccr l r  Ha or ieHr iy  Ar ic t lepcr iu  o rx , rouer ru l i .  3na-
q , - ' i l l re  ,F  Aaer  BepoEruut i i  o ree ' r  r ra  tsonPoc:  A , {o } r i t IC)  J I r  pacc [ Ia rpr r -
r j i : r b  . t B e  v l o \ r f l l t y T b I e  o u c t l i ! i  , - . : l c n e p c r r f i  K i l r (  H C C y I { c c r B e H H o  o r . r l t r -
qu lou l r iec r l  o ;1Ha or  Apry ro i i ,  T .  e .  l le fpeccr r f l  He Aacr  r<aroro-nr t60
ecp$et<ra  lo  cpaBHeHuro  co  c i i vqa f inbrMr i  o rK. r roHer r r r f lMu.  Vrnep. {u -
tc  i r , r t r , l i r  o ' rse f  Ha 3ror  Bon loc  MoiKHo 14t r repnper l rpoBarb  raK,  q ro

l )aL ' i rpc ; le " !eu t ic  c ; l tqa i ' tHot : t  BeJ I I ru l t tb I  t Ie  3aBl tcur  o r  euaqeg l . t i i
I -  ,  . . .  X , , ,  r r , l i i  u e l t t u , , t r a  ) '  q a c r u q f i o  3 a B [ c u r  o r  X r , . . . ,  X * ,
i l  \ i : r re \ ra rur rec i {a f l  N , to . le . r jb  A , r I f l  o l t I rcaHuf l  g ro i t :ae t tc l lMocrH BbI -
i i p i r t r a  l r e B e D H O .

B ( ro . tu ru l r r rc rBc  tapuar r ron  Sopua, , r t t to i t  I Ioc raHoBKrr  3aAar {u  o
l lp l l l - ( ) . ' l l l oc l  l l  ) ' paB i ie t r r r r r  pe i l lecc t {u  A , r t r r  0 I l t rcaHuf l  3aBr . rc r lMocTr ]  r l c -
I ro . r rF , : j \ rH)TCl . .c , , re rv rcuar r  n IcBepf leMaf l  ru I Io re3a (Ho)  u  coorBer -
crByrcrqee efi uuoxecrBo aJrbrepr{ aruv (H y):

- a  - n-  
Y f f i  

-  V ,

,  F^*0.
l 1o :0 r :F r :

l lr  :  Br, Fz,
(5.8e)
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f lpoeepneilrarr rI]IIore3a 3aK.[roqaetcfl B ToN.i, qTo Bce Ko3Qtpll-

qireHiu pefpeccrm paBHbr Hy,'rrc, ur']tr, rrHbrMr{ c,roBat{lr, rrro perpec-

c l r r t  t rer . -Ec,r t r  e i , tq l rC.reHHOe 3y; l r renye F npeBbICI IT J.o i l1 :cTuMoe, CL)-

oTBeTCTB), jo t r lee 3a; Iaf i r iou-y ypcBl l lo  3 l Ia l i l l l locTI I  l l  q l ic . ' ly  cre l . ' i i i f i

CeO6O.nSI ,  TO i tpOBepf ie ] ,1a f l  f  l I I lOTe: l l r  OTBei ) f  l lCTC: t l  i ( r :  i i  I IpOl  l lBOrrC-

qa1t la l  e r , r6opouur , ia t  ,1 "nnotn t  t r  r l lnH14] lae  f  c f l  aJbTCpl l l lT I lB2  F I r .

HeNoloptre f i  ccJIeJODATe"ru, i l l ) tr  i \ ,reHfl f l  I Io,[u]ro\,{bI B TpeH.l-a l l . i -

Jl l3e, noc.neAoBaTe..]b}Io ytse"-] l l r l l iBaIoT i Ix CTe[eHb, qi6 xptlBo;i l , l i .  l i

i IOCTeI IeHHON{y  ) rReJI l lqe l l l iK )  
q t l c , r ta  CJarae\ lb IX .  B  nO;" . r ' i nOi i  Cnr l ' z t -

UI .T I I  Ar rC lc l lC t tOIJHbI i t  a l IaJ l l3  \ lO i i i l lO  paCr lpOCTpaHI l ' fb  Ha I I3 \ '11 .eHi le

Tr.X Br{JISj lOB R tt3\{eHrir lBOCTb, t iOTOpbIe Ja}OT .1o6aB"r1fl \ i } lble lefpeC-
Cr rOHHbIe  r iO\ I I tOt IeHtb l ,  r tTO nO3RO"r l l iT  BBecTI I  I ICpy  3QQCI(T I iB l ioc l l l

) 'BeJr lu€FI i t f l  I Iop t tJ . t ia  ) ' i JaBHer l l l f l .  T r r iO i t  I ip l l rep I I I l  c IpOI lTCf f  I iaK

p a 3 H o c T b \ l e ) K J y C J : } I } , I l i ) i I I I i B a j l l ] a T o B J - p i r R H e H l I i I i ] e f D e c c l , I I l B b l c -
u le ro  H npeAuecrBy lou le ro  nops ! .KoB.  Pa: IeJ i le  3 r ,v  pa3HocTb l l l l

pa3HocTb cooTBeTcrByroit irrx qlrce.r cTeneHeii  cBoSo:,r,1, noJyql l \r

CpeAUur i  I iBaApaT perpecCI I I i ,  o6yc" lon . ' ieHUuf i  VBeJr tqeHHeM cre l le -

Hr r  no . r r r iHoMa.  t {acr t toe  or  Ae, ' Ie l lH f l  i l onyqeHHoro  cpeAHero  KBaApa-

ra  Ha Cpc! .Hr r f i  KBaApaT orKJ ioHeFrur r  o r  pe fpecc loHHor l  I IOBepXHOC-

rtr 60re'e gbrcoKoii  cienesir 6yAer I l , \ lerb F-pacnpete,reHue. Ec' l14

Bbrrl l rC,Iel iHOe SHaqeHLie OTHOIUeHUtI -1'  i lpeBbICI'rT AOIIyCTIII \ IOe nl)rI

3aAaHHOM ypOBHe 3Haql ' iMOcrII I l  CoorBercrByiox{eM qflc"le creneHeii

CBO6OLbI, TO I i3 gTOrO C.rleAyeT, r lTO y"B€r'MHeHI4e CTeneHIl f IOJIIIHO\14

r taer  s$Se i ( r .  Ec" ' I t {  3HaqeHLIe  oruo l l leHI I . f l  F  ue3uaq l luO,  To  . i le ; rae lv l

BbIBOA,  r {To  yBeJI t IqeHr te  CTeI IeHH l { l lo loq , r ie } Ia  He AaeT OQ$eNra.  06-

rqafl  cxeM a npoBep I{u 3H aqHMocTl4 no,lurlo\{I4 a,{bHof o TpeHAa 6o"r]ee-;

Bb lcoKo i  c re f ieH l l  np [BeJeHa s  ra6r .  5 '24 '

Taritrrt  o6pa3or.I  npoBo.qurct l  npoBePKa cJ]e. l l rrcuel ' i  r l . i rore3bl:

H 1  :  Pn+ t :  P t+ :  P -  : 0  (5 ' 90 )

npI  arbrepHaTI iBe

H1 :  B, , -1-1,  pr '+r ,  .  .  . ,  Fr ' *0.

Cornacuo Hy.r ieBcf i  r i ' tnore3e,  Bce I io l$SI IqLIeHTLI  i lerpeccl l l l '  Ha-
r l r r r raf l  c  I IOt4epa &+ 1,  panHl I  l ly , ' i ro ,  nosTO\, ty  BBele l l l le  .B } 'panHe-
HHe pefpeccl]l l  qr'I€HOB C HOMepax'Iu, npeBbl[larculi i] '1lI 4, He AaeT
Hi.iKat{oro :Q$exra (Ue c.,re4ye'f 3u6blBarb, qTo IIo"l l i l lo\4y CTelieri lI
p coorBercrB,ver ,4 KO3QSuqueHroR perpeccr*I, a [o"-IIIt io]{y crenell l i
(p* l )  -  n t  loeQQrruneHron).  Ec. l t t  eL, tqt lc , I IeHFIoe 3 i rar leHl le F npe-

,irru6" ra6,rnqHoe, To rrltrore3a ori{"xoHflercfl. f lpoeepoutlafl r lpo-

IreAypa A.,'If l  He,' iuHeiiHoro c'ryqatl i lo;i i lo6llo ofirlcl ir i l  B paSore

. In  [50] .
I l  ps le  feoJro f l iqec t iux  3aAar I  Bo3HuI iacr  norpe6 l loc rb  oueHr t rb

eQSerir,  o6yc"' IoB,' IeHHbIi i  oAHI4l, I  I ioscp$uulieHraNI pef pecctln B ypaB-

lueHur4, oni lcblBalox{e\{ I IOBepxHLrcrF, Tpeil j la. TaKyio oueHKy \ ioxl lo

npoBecTrr nyTeM npocToro )IcTl la! lcl l l l t l  . laHrloro q,[eHa i lOJIHHON{a c

loc . re , l y rou-u lMnoBrcp l lb I r ' lBb l r { r l c " i le I I I ie \ {c } ' \ { \4KBaAparoBAJI f lpe f -

I  i ) *

O6uac

T  a 6 a u  u  a  5 . 2 0
c-acneHu no' I l I rHoMacxeMa npoBepxl l  et f t ler lunHocrn yBerqHqeHlrg

B ypaBHeHI ' I l {  perpecc[ l l

t r3 ] I  CHq I I  BOCTH
C 1  i t : t  a

K r i l , l f a T o B
|  

. l , t . r .  c t " -  |
I  l l i . l i r ; l  ( i i - !  

|

| 6o;rn i

C  1 >  l ;  r r e r
i i 3 , r I l )  i T o 3 1 '  t { i ) } i l r D t l  I 1

) ' i r
1 ( i

B i re i ; ] r e  pe fp i '
i  ( l  i ' l )

i  irJI cre

i - l i r i  loHe H i l t  oT  )  paBHeHI l t l

l ) r ,  e c . l . l  . r e n c l t l l  ( t t  - I  I

SSr r r  +  r .4 lS nr

,ltlSrr+ r

I

i
I Msoo*'*
Ltrfson*,

I
j

SSrn+ , n - t n  - l

Y p  
- r B H e  

t , l r e
: t a  i t ; I  / l Ip e ,  P e , j c i I i j  c r e - S S . :

I
I
I
I
I

-i jls-r.-
' 1  

. l l t J D p

i
I

i
I

.41Ser

.  r iq 'Jr i ; ie  cTerICi t ; t
r f l  p r f pecc l l l l  o r
l )

SS,-rr:
: S S n r +  i -

-_lS r, .

) p a B -
p r o

i r t l  l i S l l C H q : I B O . : T L

I : . , , ; ; ' 1 1 1 ; , ;  : , ! i : l . i i  i o i r l i  t i t l E e p | : : t ) t i ; 1  : i ) L r ,  l a  ( r l  l )  i ,  : i . ' l | l
I :  i ) L t c l ) i i a  3 r r a r i i r u o c r H  D o B c D x i l o ( - T H  I p c i r . f a  p - c r c n e H t : .
l r l r , g e p ; i a  e ( : $ t r r t r o u o c r u  ] ! e n i t . j e r i i l r  c l e t r e H t r  I j o J i t r l t o l i a  ( t  ; ,  i )  i t -  I

: 'L.L] l t I  I I  OTIi. ' IOHeHilf l .  BI i , [a.C, uCli"r i tor{eHFIofo r. i ,r ici ta ' ]B,IteTcq pa3-
rirr1196; .r .Bl,x c):MM IiBaj lparoB. 3Ha.IIr l tocrl)  3Toto r lJel la x,Io)KHo
ii ir , .)Be-r 'Tb c noMoulbto BbIrI l lcJel l t ,Lq oTIIoixeIt i t t{  ci ic,r i l tefo t iBaApaTil
: l i i , i  Y r ' : lB I ieHI rn  c  Hc i { , I rcqeHl lb tM qJeHor \ i  H  cpeAi le fo  l iBaApaTa A" r t f l
j t ( ) .111( j jo  

) ' i ) r i t sHe i tHt  pe t 'pecc l t t .  -F -o ' r 'uorue l t i le  l tMCer  r t i t c r ' t t  c re re-
i r ' . . r  c r r o 6 o ; l b r ,  p a B H b r e  I  u  ( n - i n - l  ) .  B  r a 6 , r . 5 . 2 1  n p r r s c _ l e i r a  c x e -
. ' r  i i  , Iucne i i c l to i {Horo  a l ra i lL r3a  (ANOVA)  AJ f l  npoBepr iu  3 i la r t i iMoc-
I  i I  {JJHa) io  I i c t i J ro r {eHHoto  I io3(pQt lqueHTa.

l i .r i i  rr-, i -rr,s.,rcHIIL{ HoBbr\ nepee,reFr}Ibrx I i  t i : i r i l r , lv i ' \ r  r I . , IeH)'ypaB-
j l f  i i l i i i  i reipeccti l {  Mox(Ho npr4i ieHiiTb TOT )I. ie Xprlr.cpi i l i ,  Bbrqr{c,r i f i f l
l l l ' . l p . r lq f i l re  SSR.  O4uaxo 3Tor  npr {e \ {  Hc  per {o i ;c i iAyercn  npr . {Me-
II i i  ib, j  l j i i  r iai i  Lir, teefcf l  Teitne i iul t f f  I toc.rte I i ,r l ;m.rIeit i l f l  i iect(o. ' . . ]) i i lx
i l { ' c . r ' ( ' - lo ' l - ' - r , . ' rbHb i . \  He3Har l l t t i l t r . \  t io3O+l iq r ieHToB cr t r r ra rb  BCe c , re -
;1 \  io t r l i i e  e , rcHbt  He3r iaqaur i ] ] i l r ,  xo . r t r  3To He BCcrAa ra r i .  B  aHa,TH-

:1 , r ' ^ i lo i l  -  r - \ ' { . }c rc t " t  r i rcHAa r . )c ic  npr rSaBrer ru r  no . : rHofo  Ha60pa q i le -
i " tJ  t ) . ) . te i r  BL l l co i : :  t ' ( )  | Io i ) f l . ] l i i r  j t . rR  I t \  I t c I i . ' i r cqc t i i i t l  Tpe6\ ,eTcn uHnI I -

nt-.h i ,lls", I
i t
j  i  M S o ' * x x
l r___l___l ''lS.;
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.ll,ucnepcuouHttii aHa.lls. [lponepxa 3HaqfiMocrl'l oAHoro tlcKJltoqeHHoro

xorSrpnuueHra;  noJ' IHoe ypaBl leHHe noJl l ' lHoI \ tna"r ' lbHof i  perpecct ln^^t l11Pf" t

l , t  -  *Oi4, , i , *u l :eHToB. He curr t rs q, leHa Do: nocJtc l4chJl toqerrrrs xolrDQltUl leHTa

c } l o M e p o i Y r / i y p a n H e H u e p e t p e c c r i x c o A e p x H T a l _ l x o l { t p l | I l l l c H T o B ;
.lic.lo Ha6ltoAeHnli PaBllo lr

Pe rpccc l t  B re r  9 ' ! eHoB S S B

Perpeccna t loc i te I lc-
K,llorrclrlrtt A-ro q,lega

m-L

r lsR
l t ISo

rys^=f
MSo-r

4Snr***.
MSo

Perpecurr ronr,ro /z-ro
q, leHa

SS:r :SSn-
-SSn- t

MSnx

"  Kpt rTcDi r i r  3Ha!u \ loc r I I  T l l c l l l  I loBcpx I Iocr ! l  p - f i  c r ' l l eHI r '
' ' ' '  Kbr r rcb t r r i  3 t la ! l i \ l oc l  l t  i ' i ru " :  r tnse 'p t t t , ' c r i t  p - i l  c r t 'ne l l i l  6cs  h - ro  ' l " rcsa '

* ' ' *  K-pr r rep l i r  3Haqt rMocrH o ! l lo ro  F- ro  xoe$c !u t1 t t ' :u r r '

BUXya. tbI lar  npoBepr ia r {a)Ki loro l r3 l rur .  coxpauler lHble coBol(ynHo-

CTII  TI f lCI IOB BI, iCOI{OIO TOD'I I I iA HEJ' Ib3' I  T lPI ' INHCATb C"ICTO' ECJII I  I IA

ro  Her  oco6brx  ocHoeaHui i .  B  o ,qso l r  rp r lMepe L I3-3a  orpaHl lqeHI I l i ,

cBf l3aHHbtx  c  Ma lu t r r ro r ' i ,  A i t f l  IaHHbtX no  HeorH 6 l t " ra  nocrpoeua

<r l l l l ep loBepx l loc rb)>  Tpefbero  r lop t ;1 (a '  ypaBHeHue l io ropof i  He

coAepxa. lo  q . i te loB Tperber i  c renc i ru  c  pa3 l {b r r \ , IH  ncpe\ reHHbrMr l .  3To

ypaBFIeHr. le cu.r lbHo OT"TIIIqadrlocb oJ -vpaBIIeHIIf l '  noJyqeHHoro no reN{

Ne Aasrrlrnr Ha 6o,tee r, IoUIHOii 38,[{ c [cno"[b3oBaHlle\I  nporpaMN'Ibl

nocTpoeHf ia  IO, r rHO|O I (y6 [Lrecr (o fo  ypaBHeHl l f l .  EO. rer -  To fo ,  ec . [ ] l

i (o3qtSltU11eHTbI KOppe.lt tUII l l  r l / ' IeuoB l l l l3l iOIO nOptlJi(a l \ i laJIbI, TO

go6 a g"reuH r,r€ 9r'I eH br u \{ eK)T Teil,I,eH llil ro Sltrl g g aqil NIbI MLI.

Ana s r t tuenp l rBere t l i l b lx  MI Iox(ecrBa J .aHHblx  (cu .  ra6 . ' t .  5 '15  u

5 .18)  xaoanrep i r l r  A i Ix  : raAaq c rpy i t rypuoro  rpeHA-aHad ' I I I3a '  Ue" Ib

o6orix Hccne,losaHit i t  cocrotlr  B Haxoil i l lel l i lu [ . [oqa.lei i ,  Ha I(Oro-

p b l x c r p y K T y p H b l e n o B e p x H o c T u l l o ) l i l j o n p e ; l c T a B l l r b I l o i l I l H o _ I ' l H a , I b -
HbtMg ) /paBl {eHr r f iN{ r r .  B  ar t tX  3a Iar laX naCnpeIe" IeHI Ie  OrJr l I6K l l  T3-

r(oBo, rrro npHfoLIJOcrb I(pI ' ITepl leB sl l  al i l l r{ocru AJIf l  XO?Q+UUI4eHTOB

1 5 6

Ori i . loHesue

Cyrr,tua

!-J
l  M t l

Puc.5.83.  (a)  Pacno,roxeHue roqeK anaJl l t3a B KpucraJlre c( ia,repnra (analnc

BbrnoJrHeH noA 3JreKrpoHHblM MHxpocKonou); (6) nzotunnu. xapaxTepn3yrouue
coAep)riaHue xeile3a

vl )aRH€Hi l r  p€ ' fpeccrr r r  Bbl3blEaer [o- ]o3peHre.  o lTuaxo B cneAyrc-
u lenr  i r i r r r r {epc } /c . i loBr i , r  c6opa, laHHbrx 11 npoBeAeHr.rq sr ic ] lepuMeHre.
i lO-BI l -U, l l I ' lOl l ly ,  IOl lOtxo COf.r laCOBaHbI c yC,TIOBLIf iMU npl l \4eHI{MOCTII

pef peccrloHHblx r{pr.rTeprreB.
Ha puc. 5.83 uso6paxieHa nd'rocriafl npoeKurif l oAHoro Kpr{cra!'L!a

cClrJepura,  Hal iAeHrroro B [ raxre Ha ceBepe Mexcaxr ' r .  I IccreLoBa-
1e.t,q uHTepecoBa.rro coAeP>KaHire xe.[e3a B Kp]rcTa.[. ie. Kpncrar.'r
Ir.r.r ocropo]KHo pacr(o,rior rro rIeHTpy, a ltoBepxHocrb ornoJ'iHpoBa-
Ha. c noMoulbro S,reKTpoHHoro Mr.rKpoaHa"'rr43aropa olpeAeJrgJlocb
coAep)KaH[e ]Ke,rre3a Ha _vqacTKax pa3Mepo]'I B I HM B nonepeqHr{Ke
qel)e3 r r r { ' repBad' I  B I  u l t .  Cerr  ror ler(  aH.aJV3a t rso6paiKeHa l ra p i lc .
5.83,  o;  r rsoJrr rHarr  [o . ' ly r {eHHbr\  3Haqelr l r r i  npeAcraB, ' reHbr Ha pr ]c .
5.83,  6;  coorBercrByrouure AaHrrbre r rpuBeJ,eHbr B ra6,r .  5 .22.  Xorr
l . rc lo, tb3oBaHue AaHHbrx o colepxraH[I1 ]Ke. ' re3a B csaJ ' rept . iTe B Ka-
qecTBe reMlrep aryprroro i rHAlr r {aropa u r roABepraJrocb KpprTI{Ke 143-3a
1.,O3rlrOX(HOrO CylU,eC'rBOBaHrra HepaBHOBecHbrx ycJ'roBrrir Bo BpeMfi
:..plicTa.1,i]n:lauuII, Bcc it ie MHofile IICC/'IeAoBaTe"ttI cqIiTaloT, r.tTo pac-
i i 'L lau rpar ib r {pucra.r r . r ra BCe BpeMf l  Haxol1Hrcf  B paBHoBecrru c p} ' -
' ioo6pa3vrouIH\r r  pac.rBopo\ ' r .  f losrox{v cpeAHr4j i  cocraB xpucra.r r i ra
l rr tOlK€T JlI I l Ib H€STleXBaTttO C,[y)KUTb Te\ ' InCpaTypHbIM yKa3aTeJIeXt.
l lo cocTaB noc, 'reAoBa'reJbHrrrx cpe3oB ] ipl lcTa, 'L' Ia no3Bo,' igeT ol lpe-
J,L'. : l l l  fb r iprrBlrK) TeMileparVpHofo rr3MeHeHrif l  .  f lpocrei iua a MoAe,lb
paCnpeAer ' IeHI l t  )Ke. Ie3a B I ipxCra"qJ Ie  OTpax iaeT nocrene l lHOe c l lM-
r le ' rPr rqHoe r . i3MeHeHr{e  (1 'ne , l i ruenr re  UJr i i  y r reHb i leHr le )  e fo  coAep-
; t iu tn ra  t tpH ) :xa , [c i r i r i . r  o r  ueHrpa.  f loc rpoeuHe r iBz t - ipar r rL r i lo i . t  no-
.1 r IF IO\ , r r ]aJbHoi i  per .pe( tc t i i i  3 l taqeHLr f i  co ,1ep iKat ru t  ] t (e , ' Ie3a  I Io  Ko-
t lpft t l rara\r roqeK oi lp06oeaFirtf l  f t ts;t f icrcJl _\oporuir l t  Hero.. loM frpo-
BePli t t  3Tor: i  \ ' rol le. lu. I , lcno.rrb3),rr JaHHL.re ra6"tt .  5.22, nocrpoi lre pf l j ,
f ioBepXHOCTei t ' rpe t t . ta  : i , ' t r r  CO. ICDl . r ia r l t r  iKe . r ie3a.  Bbt . r11c" ' t i rB  HeO6-
f  ( ,  i l l \ l t r l e  c )  \ i \ t b t  I . i B ' r - 1 p i i  r o R .  i l p i l ! t c H t i r c  i i i l a , r t o f  t r r t i l ) ' F o  t i i ) l l B C - l . e l t -
t tot ' i  R ra6t. 5.20 cxe\,ry ANOVA A,,rf l  npoBeprif i  3Harl lr l .rocrrr vpaB-
Il,f Hrr ii i i OJt l.l H Or,r il a,,I bHorl p ef p eccrr Il.

1".7
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c1i  

)  n yvacrra\  / luaf i rerpoM I  HM, pacno.noxeHHblx
MM rrii n.qoc!{ocrlr ripr{crail,'ra ctpa,repura

X :,1r f l .Y!

2 , 0
3 , 0
4 0
5 , 0
6 , 0
7 , 0
t i , 0
1 , 0
2 , 0
3 , 0
. l o
5 , 0
6 , 0
1 , 0
8 . 0
9 , 0
1 , 1 )
9 1 )
3,  t )
. t o
l-r,0
6 , fJ
7 , 0
8 , 0
9 , 0

1 , 0
1 , 0
1 , 0
t , 0
1 , 0
1 , 0
1 , 0
2 , 0
2 , 0
t n
9 { )

2 , 0
2 , 0
r n
2 , 0
2 , 0
3 , 0
3 , 0
3 , 0
3 , 0
3 , 0
3 , 0
3 , 0
3 , 0
3 , 0

3 , 1
4 , 6
5 , 8
r , z
8 . 1
6 . 3
2 4
t (

10,2
r 2 , B
l 6 ,  t
t 4 , 2
1 5 ,  I
1 2 . 8
9 , 0
5 , 3
4 , 3

1 1 ,  I
1 5 , 6
20,2
2 0 , 6
1 8 . F
1 6 . 2
1 0 . 2

4 . D

2 , 0
3 , 0
4 ( l
5 , 0
6 , 0
7 , 0
.9 ,0
9 , 0
? o
a n

4 , 0
5 , 0
6 , 0
; , 0
8 , 0
3 , 0
4 , 0
5 , 0
0 , 0
7 . C
5, {.)
4 , 0
l-r, o
6,  t )

4 , 0
4 , 0
4 , 0
4 , 0
4 , 0
4 , 0
4 , 0
4 , 0
5 , 0
5 , 0
5 , 0
5 , 0
5 , 0
5 , 0
5 , 0
6 , 0
6 , 0
6 , 0
6 , 0
0 , 0
7 , 0
7 , 4
7 , 0
7 , 0

6,4
14 ,6
I  / . O
2 1 , 2
2 I , t )
I  O , A

1 t r

0,4
3 , 1
8.6

15 ,0
i  6 ,2
1, i ,8
9,8
3 , 1
5,0

12 .3
10 ,6
.1 .  D
0,6
2 .1
3,5
4 ,7

.&,,9 e rtc c !.en lt t[ o E e p j!. i' :, ; i c ; : T ir ? :li;, a

r{t trate.tr,  BeponTHo, orMerlrd' I ,  rrro BbIIre 6u.ro paccuorpeHo

4Ba B KOpHe pa3,' l Irr IHbIX TIrI Ia feo"[Orl lqecKllr 3aAaq, peuaeL{blx c
ricnoJ' lb3oBaHHel\{ r . leToAoB TpeH!,-aHa'II l3a. c oAHoir cTopol{bl,  qeJlbto

nocrpoeHrrf noBepxHocrel{ rpeHAa no crpyi(r} 'pHblM AaHHbIM f lBire-
eTC f l  Bblf l  B,IeH 11 e <<,rroKaJrbH bIX cTp-vr{Tvp >. 3 u nnpuuecK[ 6bI, ' Io LoKa-
3aHO, qTO e 6aCCeliHe Ocal:tKOHar. iOfi ; ' I€H1If l  3TIi  OTKJIOHeHLIS OT nO-
BelxHocTH TpeHAa MorvT 6srrr crpyriT,\rpHo HJILI rLrApo.q,HHaMriLIecKH
ac('oquprpoBaHbr c HeQrflHbIMIr JoByIIIKa\{ l i .  C Ap)/rof i  CtopOHlt,  per-
peccrloHHble noBepxHocTH lrclroJlb3oBaJrircb A.rIf l  oIIpeAeIeHLiq perf io-
Ha.- ibHO|O TpeHJ,a nO nerpo,xori lr lecl{ul\{  I{  feoxir l f l i r lecxl lM AaHHbI14.
B trux AB).x npu"' Iox(eHilsx pa3Jl lrrHbr r(ai i  3aAaqr{, TaK H ocHoBHbte

AO I yUleHnrr, Ho r\{eTo-[, I1o -n p e]KHe \{}r ocTa eTcfi o6ur.r M.
f loeepxHocrt l  rpeFIAa, I IoA6llpaer{ble I( crpyKr}/ l lHbIM AaFIHbIl ' I .

\ , ioxftro npeJcTaBHrb yp aBHeHHel\ ' I

i 53

) ' ; : p 6 * F r X t * p : X : '  . . .  - f  B , , , X : n *  ( T i * e i ) , (5  e l )

r i 9

rioropoe rroKa3brBaer, qro AaHHoe Ha5,'rioAeHr.re (a6coJiorHa_fl oi"
] i t  i l i l  KpOB, r l l  f i3y i I i lC l \ lo rO C,1Of l  )  paBHO C) 'MMe I IOCTOf l t iHOTO r t . tC .
t Ia .  cBf i  3aHHOfO CO Cper r i i lM l r  sHaueHrr f l  x l r r  reo fpa0Hqect {H_\  I ioopr l l -
i r i l i ,  t lJ l loc IIo, ' lLlHoNlLIa'. lbHoe pa3.i toxiel l l le cTerleHtI p STIIX KOOpI[_
l ra r ,  i i " l Ioc . {o r (a . r lbHaf l  KoLt l to l ieHTa,  l r . ] t Ioc  c ly r la i rHag I io ] t r roHe] t t i i .
( .r i isrqrio noc.ireAHI4e rBa q, 'reHa coB-\,{e[talorcf l  i r  r lccJie, l . \ ,r ,orcf B c.--
i;4, ii\rflHOCTIl.

i i ao6opor ,  r roBep.xHoc lb  rpeHJa,  l roJ6r rp : ie i l , ra f l  A" - r r  [e rporp .a-
rf l tvecrlex II .r I t  no,lool{blx AaFIFtbr\,  oaJbrsrio onrrcbl l laeTcs c.reAyroueii
i i l l oc ror i  Mo,  eJb to ,  ! ra3brBae l to i i  ypanneu l re \ r  r roBepxHocr l t  o rK. r r r r i ia

) ' i :  30* 0rX, * pzXz* .  .  .  * ,B,,Xzp * ei , (5.e2)

I{OrOpOe BO BCe-\ OTHOIXeHriflx noxox{e Ha ypaBHeHile noBepxHocr}I
TpeHAa, Ho B HeN{ orcyTcTByer , 'IOKa,IbHag KOMIOHeHTa 1;. B :rorr
c,' lyrlae nperlcTaB/'lf ler If itrepec r.rCC,IeIOBaHrre npnpoAbr TpeHIa, r. .t.
ro.t) 'qeHr{e or{eHoii Ajrf r(o3QQlr(rreHroB B; [OJlnHOMa.

llerporpaQlqecxr{e u reo.\rrMrirlecrire fiepeMer-rHbre oobrqrio x..-
parirepn3yrorcfl Br,rcoKor? A,Hcrepcllefr nrexly noBropeHr]fixr11. 3ra
il31'rr.trqtrBocTb Bo3HririaeT B CI{, 'ry LTeoAHofoAHOCTLI B npele,,rax aHa-
.rH3ilpyeMbIX Bbr60poii, Joii?.lbHofi tturu r{e,rKoMacura5Hofi r{JjMer{-
r r i tBoc r i l  B  cocT i tBe  (e  vacu t ra6e ,  6o ,1 tueu ,  qeM npo6 r ,  Ho  Me l rb l l ] i ] t ,
rreM HHTepBaJr MexAy npo6aMri), a Tarixe rr3-3a Haruqnrr a:HalrrlTfi-rrecl(r{x Lrr'IIr IHCTpyM€HTar'IbHbIX OUr{6oK. o6H.rHo ftoc.lenHr{e co-
B)re[Ia]oTcfl, a 3TO B CBO]O OqepeAb npfiBoArIT K TO[,ry, uro ourrr6xy
H a 5.r roAeHHr{ Mo)KHo p accM arptrB arb KaK., Ho p }r z,,.IbHo p acn p e,l eJreH_
H';ro cJryqafrHyro BejjrrquHy. XOrfl Kalr{Xbrrr }rCToqHrrK H3ueHqrrBocTri
-. 'rox(Ho ll3o"InpoBarb II r3NlepeHxfl npoBecrll rroBTopHo, STO|O O6ltq-
Ho He Ae, ' raercf l  H3 coo6pax{eHt i } i  3r ioHo\rHH, a TaK}Ke no prAy Apv-r t i_ \  nDuqlzH.

.,..,- l]^o_:,:-p-^locrb 
rpeHAa il i lrr perpeccrrrr, nocrpoeHHafl no feofpa-

G)rrqecKuM lrepeMeHHbILI, XOpOIUO IOAXO,fHT I{ TaKI{M .daIiFIbt}.{, ecr,it. lDbr [o, {HeHbr ocHoBHbre AolyqeHr4r .  B nocne4HHe BXOAT]T Tpe6oBa_
l1;rrr, rlro6bl c,'ryqafrlrble tioMrrolleHTbr e 6r,tau HopMa.rrblro pacriDe^rye-
,l. ' i lbr o'rHocHTe!,rrrHo*perpeccilt{ II HMer'III H}"'IeBOb cpeAHee lt [ 'ocTo_li in]/o Aucnepcurc. B cnorcr oqepetrb 3TO O3Hailaer, qro r{o[{noHeHrbr
e l le3aBrIcHNIbI Apyr or Apyra. Ec.[f i grH ycJroBr.If i BbrIo.r]HeHbr, Torl0)KHO npoBepHTb 3Haqrr\, iocTb perpeccllrr lr 3aTeM C,t,eJaTb BbrBo-
ibl orHOCr.irer'IbHo TpeirAa. l loaxolqiqlre A,r9 3rrlx r{eJeii craTi-rcrrr-
::clf lte r{prreprlr.r rpe.r,craB,reFrbr B ra6r,ruuax b. lg_S.21. l lr,reerc,iTll i i l io I\{Ho>I{ccrBo '1,J}yrIIX crarucrllqecr{Izx KpIrrepHeB, I(oropbreullpor(o [rc[o,. 'rb3y]orcff B Ce!'tbcxoM xoegficrBe H Un>Xeuenuoir xri-t ' lul: BBelcrrrre B 3rrr r,{eroAbr AaHo MeuAerixo"u"rrou [56j . Kox rr
" r I l lHr< [45 ]  paccl rarp l rBaror  Borrpoc o r rpr{MeHr.rMocru oJHoro r i33l l ' lx  Kpr i rcpueB B reo.r lorHH. Baxuoe cBo; icrBo rar i rx  BbrBoIoB co_crorrr R TOr{, r{To oHlI rrpHMeHfirvlbr K rpeHA}r. 3"o nso6poxrJrrn rr3prrc '  5  B '1,  rAe nor ia3aHO, 1116 Ha6jr loAaeMbre 3HaqeHr 1rr  y ;  T lLt i rzna-
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Pnc .S .84 .Pacnpeg .enenuecayva f i r r o i iKoMnoHe f iTb IoTHoc I , {TeJ lbHoJ rHHI I , i pe rpeccH l |
B noJlI,IHOMUaJIbHofi MoleJril'

Ha6.rn. leHun, y l ia3aHHble n) IHKTI ' lpoM' npeAno' lafa lorc ' l  ' !e lKarru\ '1u er tyrpu o6'ra-

cru or , , , ' IoHeHt i f i  or t tocure"t t 'Ho l luHul I  perpecct t l l

Pnc. 5.85. Pacnpe.qelenue c'rryuafinofi I9y.l9l:.ntot 
orHocHre"IbHo na6'nroAae*rofr

rtoBepxnocrH' .oor"ttJt"ytiqefi crpyrrypnoii r'roAeln floBepxHocrlt rpr'HAa'

O r i i ' . r o H e H u q B n o B T o p e H u q X T o q e I i K o H q e H T p H p y r c T c f f o l ( o J i o c p e I H i l x 3 H i l L l e l I I I t { ,
' aHeoKo , r l on ' " " " , onp t l t ' l euso f i no " t t t no l l na ' l sHo i iMoAe ' rb l o

ior  BHyTpb I i t l repBa"ta 3HaqeHni{  oTKnoHeHII i i  orHOCn:redlbHo pef '

n"t?itit; 
Ilor.6ope noBepxHocreii rper'*a K crpyKrypHbl\{ AaHHbIM

He6"rIoAeHI{a (oOuuuo sro a6co"qrcr} l  aq orNler l i  a-xpoe;r l r  u 'nacra )  He

;; ; ; ;F;; ;o. '  A. l i . tut i re 'rbr 'o,  ec"ru upo6ypeHa oAHa cKBaiKHHa'

TO O6Liql io e6.rrI IgII  Hee Helled'Iecoo6pa3Ho 6ypnrl Apyfyio'  TaK KaK

roc.qel.Hfl t  Aacr re xie pe3y'r lbrarbl '  l ioBropHble l l3Mepell l l f l  B cKBa-

, 'Ki lHe MOr)'r  I(o"qe6arbcq n sasncuMOCTIi or rJ) '6HHbI l l  o6rrr 'ei t  lpo-

Tff ir(e'Hocrrr cKBaxirHbl, Ho 3Tor l{croqHIII{ 3KcflepHMeHTa"rlbHoll

onn6xu 61'Aer r la ol l ln '  (u' lu 6o'nee) lopnnox Mellbi l le '  qeM orl{ '1o'

HeHr{rr B aHa,rrn3e 
"fruapi 

no.teii rpeHla. orcyrcrnrre ' 'oB'fop]tbIx

Ha6,' I loAeHll i i  oauauaer, rtro 
"IOIiaJ' ibHyIrO 

I i3MeHqllBocrb- Herb3q

yr{ccrb. OAnat<o geo5xoAulto orMert{Tb' t ITo STor ucrorlHuK ouru6xu

6r'rer raxiKe HeMa'TIoBa)Kerl,  TaK xar 6ypegtre cI iBalKI ' IHbI I{eJIb3g

;;;;;t;-;;;6oprofi Ir3 coBoriyrHocrll nonepxnocreil' cyurecrnyer

TO.TIbI{O OIHa IIOBepXHOCTTJ I(pOB"III '  C'IOfl '  I I  BO3HUIiaeT TOJIbI{O OAHa

A l ' l c l r e p c n a , c B q 3 a H H a ' I c o c T o J , I b M a , t b I M I { 3 H a I I c I ] u f M I l o I r r n 6 x t - r ' q t o
clo MoxHo np"naop"uo. Tati l t tr ' t  o6pasou' Aucnepcrtrc ocrarKa B

zrt{a! ' I I43e n"u"p-r"oireit  rpeu4a lvloiKHo o61)f lcHi{Tb HeAocraroqHblM

npn6,trt lxeultel ' l  '

1 6 0

t3  rep l r r ruax  l la l re i i  MoAe/ rn  3KBHBar ' reHTHoe BbIcKa3bIBaHHe 3a-

l i . r r ( )L r i i c fc f l  B  ToM,  r r ro  8 r  npeHe6pexr rMo Mar ' ro  no  cpaBHeHI4 Io  c  Tr .
_ \o ' r ' r i  c , , rYqa i isag  xont loHegTa €r  r {Me€T HyJ IeBoe cpeAHee 3HaqeHl te
r r  , i l 1 . : r f le rc t l  He3aBuc l tMo l l  An l  scex  sgaqeuu i i  y ; ,  ee  He"qb3f l  oTAe-

" -111, .  rzu i  I ( i l i  Mbr  ue  Ae, l taeNr  noBTopHbrx  u :n repeHui i .  Coe laeueH-
r r r , r  i i  ( r . : reH  ̂f i *e t  ra t i xe  HMeer  H,v reBoe cpeAHee,  oAHat (o  s  o6u le l , l
a r .1 \ ' . , ' i c  ! re  f fB ,1r re rc f f  He3aBUct rMbtM A.x f  Bcex  3Har {egu i i  Y i .  Ha ca-
11o l r  . ' l cJe  qeJb aHa, rH3a 3ar iJ roqaercq  B o lpeAe, reHI , tH  o6 . racre f i

; l u l i t r o f . )  p a 3 r , r e p a  n o  x r  x  x l ,  H a L  X o r o p b r M u  r i , r e H  ( T i + s ; )  x o p p e -
. i t r rp ( r i , i iH .  Ha puc .  5 .85  y r<a :auo reoperxqecr ioe  pacnpeAe, ' leHr re  Be-
. ' r i l q i l r r  r i  o r r rocr r r€nbHo crpyr ( rypuo i l  noBepxHocr r . l .  B  6o , r l ru l i rcTBe

C, ' I \ : I I ' IEB OTK, ' IOI IE I IUC NOBEPXHOCTI , I  OT I IOJ ' IH I IOVITA,TITTOi i  I IO]CJI I I  OT '
paTKacr  Hc  Be" ' t r rq lH1, '  ou l r6 rc r ,  a  noBe, leHue " to r (aJbHoi i  r io r4noHeH-
T b l  J r .

Pas" , ruqne N, re lK Iy  sT I rMn AByMI  ypaBHeHuf lMl r  A , r f l  nonepxr tocre t l
' r ' peHj la  oTpa lheHo B NreToAe,  c  noMoutbro  KoTopofo  i l3y r laeTcr l  aBTo-
I io l ) l )e , tE I { t t f l  Mer 'K IV ocTar r iaMi l .  B  lo . ' r r ruou la , ' rbHorvr  pe fpeccHog-
HO\1  aHaJI l , l3C aBTOKOppe, ' rEr I i l f l  pacc [ . la rp i lBaeTcf f  Kar {  yc r r , leH} re
o fp lu rnr tcH l l i i ,  npu l ln rurx  B  MoAe, r i i r ,  r . r  BBo; lHTcr j  A . , rs  o6ocuoBaHuq
( r r ,n i  cepre :uoro  oc , la6 . leuus)  BbrBo, loB.  ro" ryqer rHbrx  B  p€3! r ' tb ro re
aru i . ' i  r : Ja .  Taxoe r roJ ' ro iKeHHe xapaxTepHo ,q" r ra  nerporpaQHuecxux  u
feo \ i rMHqecKr . i x  AaHHbtx ,  ' t ' aK Kat i  noBTopeHHf l  f tpuBoAf lT  I {  ToMy,  l tTo
or r r r i6x r r  pacnpe/xeJreub l  HopMa, r lbHo npr {  cpaBHr . r re , r rLHo npocroM
_\ ' l ) i rBJ iL .JJ r . r l J  perpeccHl t .  Xorn  or .cy rc rB l te  cor . r lacoBaHur  3acraB, r t f le r
I l  p cr noiroxlrrb H ar 'r  rrq He 6orree c,rrol iHbrx yp a nuert uri  pcrpeccl{H, Bce
; , r i r '  o r i t r r6 r<a  loc raroqHo Be,qHKa I , ' t r  ro to ,  , { ro6br  t ! {o }K l to  6u , ro  cqn-
1211t , ,  qTO BCe OTKJIOHeHLI f l  y r ITeHbL

IJ n porrr no no, ' to)KHocrb 3To M)' reo.[orn, trc noJ b3\ ' f l  t '  l )er i . l -a H a.t i l3
{ - ' r ' l ) , \ ' i i r ypHbr \  AaHHbrx ,  HaxoJ f lT  o6" [acr t r  aBror {oppe. r ]upoBat rHbIX
{ )c r I l -KoB.  Kax  6uno ycraHoB"reHo Bb[ue ,  roqrH BCe crp) , , r { rypHbIe
o ' r '  i i ,  r  oHcH Hf f  MO>KHO OX a  p  a I (TCpl t3OB aTb OTCyTCTBLIe \ {  COf  , r I  aCOB aH! Ig ,
a  l l  i l . l  l l q l l e  a B T O t i O p p C a l l { p O B a H H b l X  O C T a T K O B  ) r K a 3 b l B a e T  l l a  H e [ ( O T O -
pYI ( r  o i - ) . : tac r l ,  ( to " lee  ur rpoKyro ,  r {eM HHTepBa.n  onpo6oeaHrr f i ,  R  Ko-
loj)()\r  noBepr,uocrb orK,rtoHflercq or no, ' t I , tHot\{ua,rr,uoi i  N{oAeJIII  B
r i l c6 ' ,  c l ronr  HaI IpaB, reHr ru .  Kar i  6o . l lu i l . re  r , r ro r laJ . r r  aBTo l ioppcJ t r rpo-
l i l r  i l i l r r rx  ocrar r ioB,  TaK I1  o . l , i lHoqHbIc  ToqKr  co  3 I {aqr r reJbHbrMI I  o r -
l i . to l leHHf lMt r  npeAcraB. r r f l to r  r rHTepec npr r  pa3BeAKe HeQr l t ,  noroMy
' l lo  Vr ia3brBaror  o6 lacr r l ,  fAe  , {oKa, lbHbre  c rpyKrypbr  (T ; )  u rn le ror
6r.r, ' r t ,rrroe B.qurHue. orr i . t louelrrrrr He sB"rf l 'orcH c;ryuariuuiur.r Be.uri-
t l l t t t a \ n r ,  n o 3 T O M y  0 6 b t q H b r e  r { p r r r e p n r r  3 H a q l r M o c r r r  p e f  p e c c r i u  B'J1 'Ot \ r  

c , tyqae I {enpuMeHHMbt .

Oco6eHHocr f i  rpeHA-aHa. [  H3a

Tenep l  n i l c i {c raB, [ r re rc r r  r {e lecoo6pa3Hbr i l r  y r {a3arb  Sar i . r . c . lpu ,
I i ( )  i ( ) l )b ie  Nro f  YT 3uaqt rTcJbHo r rc r ropT l lTb  pe3y .DbTaTbr  TpeHA-aHa. r r I I -
3ir ,  T. e.  , rrc6oi i  rr ln arra! ' rxsa xapr i l0J.
i l - 1 1 . . ) l 6 l



fcuo, qro Heo6xoAllMo I{Merb HeKoropblt? cnoco6 KoHTpo"Iq no-

,ryqeHHbtx pe3yJIbTaTOS. I{UC;1O AaHHbIX TOTIeK AOJI}KHO KaK II I IHLI-

MyM npeBocxoAr. iTb rtHcJlo KosooUUUeHTOB B IIoJIIIHOIV{IIaJIbHoM yp aB-

Heuun, B I lporI{BHOM CIyqae [ocTpoeHHoe ypaBHeHI4e pelpeccua

H€r.rb3;l  I IcI loJib3OBall .  Ecnn B KaqeCTBe cTaII. ICTHqeCKHX KpHTeplIeE

I l c l l o J l b 3 o B a T b I i p I I T e p H l ' I c K a q K o B ' T o q l t c J l o K o F i T p o , l b H b I X T o q e K
olrpeAeJIgeT. qltclTo cieneUeti cBO6oAbI l I  1OC"IeAHee AOAX{HO 6blTb

AOBO,I1bHO 3HaqttTei lbHbllvl  AJ1fl  TO1O, r{TO6L'I O6OCHOBaHHO IIp}ir}1€HHTb

F-6plirepir ir .  Ecntl  t l t icJlo CTelel lei i  CBO6oAbl Alr1f l  OTK,1oHeHgli  HeBe'

JIr4Ko (BC.[eAgTBI.Ie rofo, qTo . i l lc"to 1OJII iHOMUaJIbHbIX KOgQQHqlieH-

TOB 6Jtr i3l{o K qHCJiy AaHHbIX TOqeK), TO TOJITTKO KpaHHe BblCOKI4e

3HaqeHrt I io3QoaqlleHroB Kopperf lul i} I  M0tyr 6url  npnnlrbl KaK

3l{arrnMble. Aanee, MOu{HOCTb KpIiTepI{t (BepOtTHOCTb OTCyTCTBHfl

ouri6KI.I  BToporo poAa) cl lJlbHo y6blBaer c yMerlblxei l l leM o6bei ' Ia

BbI6opKU. KOneqUO, qt iC.[o l i  paCnO,IO]Ke]I l le KOHTpO"IbHbIX ToqeK

lIMerOT f lpf lMoe Bfl l I f lHlIe H3 Ber]I lr i l lHy d{OKa,rIbHbIX OTKr"loi leu}t i i  ,  KO-

ropb le  MoxHo o6Hapy iKHrb  [p i l  TpeHA-ana" { l t3e  c rpy i i ryp} lb lx  AaH'

Hbrx, H l l r leloT cB93b C AOIIyCKoNI B IIx of ipeAeileHlt i i .

O6HKHoecHHo N{L't  He paccMarpl lBaell l  Koi l lpo"r lbltblu t9l l l l  
f ! '

>Kaulr ie 3a IIpeAe'laNII i  rpatlHtl  HalIei{ Kaprbl.  Ji . l ' IacTy}o' KorAa oo-

J' iACTb KAPTbI HCX,IHOIO BbIXOAI{T 3A TPCAC']bI ACICTBUTC'' IbHbIX IPAHIIII

AaHHbIX TOqeK, MOIKST 6l irU neCXOJlbl iO XOFITpO,' lbHblX Toqet{ (KOHeq-

HO,  HeO6r{3aTe, r lb t io ) ,  pac f lo , ' ro )KeHr lb tx  B  TOqHOCTI I  Ha Ipa i i i l uax

KapTbr. B rar<trx ciryqaflx He cyu{ecl Byer uoqrr{ ir i l l iaKi lx otpaHiz'

,reHrt i i  r ia QopL,ly noBepxHocrl{ rpeHAa 86,,11i3f l  or KpaeB Kaprbl.

KanOli 6u.ira6;ron It i I  6bi" ' I  B i igl l lpoJl lzpyeMOI? o612Crrl ,  ol i  S6crpa-

noJ[rpye'rcr 6es orpauuqeHlri i  tsA0,,1b rpaHI{q ] iaprbl.  3ro ,cs. ' IeHue

Ha3brBaeicrr <t(paeBblM eQQexrou>. Ec,- in K l i \ Ielou1fi l lcf i  AaHHbIM

loA6Hpaerc t I  f loBepxHocr t '  Tpe l tAa Bb icoKofo  nopf lAKa '  To  3Kcfpa '

I tor ' l lpleMble 3I laqel i t l f l  B6"(u3U l( i laCB I. lapTbI xior) ' I  AOCTllfaTb aCT'

ponoMrrr lecl i l lx pa3l lepoB. Eo.l iee c,qa6ble npaeBble 3SQc{iTbI BojHI' I '

KalOf Aa;(e TOrAa, i(OfAa BCC l lor le KapTbl RII ' i lOTb AO ee rpaHIIUbl

paBHOItepno noKpbl ' to KoLlTpo"lbi l l , l i l i i l  roql iaNli l .  f Io: lOltyi ' l {e,r iaTe.i lb'

HO i ir lerb AaHHbte l to l ,rou{aAri 3a upeAe,rar{rr Kaprbr. I loc.re;,une

o6pa:.vror Borlpyf i iapTbl <uyQepHyio 06.rracTb)>, B l ioT0i lou ci ioH-

ueHTpripoBaHbr r{paeuble sQQer(Tbr; r ior lTpo.Ir, i lbie TorihII  B 3Toii  ()6-

,,racTrr ori i teAe"rff ioT QOpMy rroBepxHocrrr rpeHAa tst lytpl l  no.r l ,{  I iap-

r i , t .  L l lupr i l ra  6yQcpno i i  oOaacru  3aBuu i r  B  nepBy lo  oqepeAL o ' f  ; lo '

nygTr. l l rOfi  f l ; - IoTHoCTlt KoI{TpoJa. BC;t l i . . trapra CoAep)Kli ' f  } l i lOro l ioHT-

po.Ibtrbi. . i  Toqeti ,  . t .o AocTaro{{ i tc y3l ioi i  fpait ! tql ioi i  no.:IocLl. ECJh

KOlITpoJbHafi r . t lorHocrb l l l l3i iat '  To !, f i f l  nor 'noulei l f l f l  i (paeBbls 3Q'

Qer : ron  gy , .Kcn 3 t iaLr l iTc i rb r ro  6o , ' ree  u l r ipo i i i l i l  I to tc  BoKp) ' f  i i ap fb l .

Ortvreruy,- qro r{paeBble 3SQeliTbI cBOiIC'IBe}lHbI l le TO"TIbKO noBep.\-

H o c T f l N I l . p e H l . a ' H 0 T a l ( x e B c T p e q a l o T c ' t n p I I i l o c T p o e H l l r l K a p T B
H3O,"MIl l iUX' nOBepXHOCTeil  CI(O"Ib3JlqerO CpeAlIefO' a Tal i iKe ApiI l [X

TrrrroB aiI I IpoKCuN{i lpyloxlHX noBeprHocrei j .

Pacnoroxeul{e AaHHblx rorIeK B npeAer'Iax Kaprbl Tal i l (e B"rluffer

o
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Hbr.  Ha p l lc .  5 .86,  a [oKa3aHa noBepxi ]ocrb '  nocrpoeHHaf l  I Io  c '1y-

qaliHO pacI]peAe.[eHHblM TOqI{aM; TOIiHOCTb arlnpoKcl]Maul' l1{ Bbiure

95%, u rpeH.n R cyulHocrll rrAeHrnqeH rpeHAy opt]lt i t l1f 
l:^OAsaro

Ha pIIc. 5.86, 6 uo,odpouno'" 
"oult-l.!1tnp"rt"".ryo^t 

BAo'IIb ystrori no-

.nocl t .  ToqHo."o unnp'oxcuMauI{11 e l l le  Bblcol ia t l  (93%) '  Ho cava no-

BepxHocrb parp"a""r i  c l lJ lb l lo  cMeule l {a B Hanp aB'r leHl l l l '  nap ar ' le ' r lb '

; ; ; " ; ;6 ;pL. . 'An"  roro qro6n I ICr IpaBl l rb 3ro cMei l IeHlre '  Aocra-

ToqHo ,r l l l t ib  Hecl{o"r lb l i l lx  l ioHTpoJbl lb lx roqel{  gHe grof i  i loJIocbI '  [ iaK

roKa3at {o  r la  p l l c .  5 '86 ,  o ,  fAe  ro t lHocrb  anr rpoxcr l \ {aur lu  raxxe  930/s  '

3rtr nprr l tcpbl I lol ia3l ' ] IBalor '  aITo Bl lr  nornHoN{ua"I lbHoro ypaBHel{f i t t

cn"irbHo 3asucrtr or $opl ' t l t  r"rIoutaAI{, 3aHuMaelloi ' t  t iaproi l '  Ec"' t t t

,qaHHbIe  He pacnpeA" 'nJ"o t  npu6 ' tusure ' l l r io  paBHor ' lepHo '  ro  I Io -

BePx l locTb TpeHAa BbITsr l ' iBae ' fcu  B HanpaB" IeHl l I {  pac l lo ' ro ]KeHut l

T o q e t ( . H a n o r v t u u u , q r o S T l { r l p l i l v l e p b i c o c r a B ' 4 e H b l ; l ' l q r l r e a r l l 3 I l p o -
ITaHI Ib IX  l toAe. le r ' i ,  , .  

" '  
*oa tne i t ,  He.co lep lKau l l l x  ' i l oKa ' rbHb lx  l l i l l l

c. ,rvqal-t l t l ' lx xoN{ttOHeHT; cMeu{eHtlt  6y; iyr 6o"lee 3a}' leTHblx{u' ec' lu

ii ii""t." r ors 6 t'l He3 H a q IIre'rllHlifi <<tltyu >>'

Or l tc t t t tn t ,  r t ro  B  p f lAe  pa6or  corepxaTct l  npeAocrepeNieHt i f f '  l i a -

carc )u l l tec t l  l l , roxoro  u ' . " " tuuo rp -Ynf loBb lx  cxon len t t i i  ToqeK Ha no-

BepxHocrb  rpeHAa.  f  pynnnponaHue t<oHrpoJ lbHb lx  ro l le l ' :  np l ' lq lJ l l te r

oco6oe 6ccnot<o l ' t c reo  np t t  pa :ee l l ie  ne( l rn '  ra l (  I ( i ' l l i  c l {Bax l l l l b l

uau6o. ryee ryc ro  pacno ' loxe l r l t  u  np" : t " 'o i t  Yx(e  r l3Becr t tux  neQr l -

urtx no.rei ' r .  Tarl te rt ' r louraArl N{ofyr ol(a3bIBarb 3t laql lrc 'r lbt loe B']1I{t l -

Hr're Ha pefuoHa.rlbt iui i  rpeuA, -\orf l  oqeRl4'xl Io'  r lro aror a$$err ue

cror ' rb  c rpau le l l ,  l (a l i  3 ro  I IHofAa Ka lKerc f l  [25 ] ' .Ha ! ] t - t  ,1 ,87 'o  
r l3o-

6parxetta MoAe,rb nontp"*tott t ]  1!. t :Ai 
rperleit  crel leHII '  Hcno'r lb-

3yeMafl ;1.r l t l  Bbl l luc,neHll t l  3HaqeHUit e Aaguori Tor{Ke c l lelb}o It3} 'qe-

Ht r t  aQQer<. ,  apynnnpoBaHuf l '  6 i 'u t t l -R3f lTb l  Tor IK l l  I l3  pas l l t t l l b lx

r p y n n r t ( r t ' t . l a c A e , ' I a H a l l o r l b l r l i a B o c c o 3 A a r b l l e p B o H a q a " r b l l y l o n o -
; ! 'p; ; ; t ; .^LL F..  5 '87,6 y 'a3aHa roBep\Hocrb rpeH' la '  rocrpo-

eHHaf l  I lO AaHHbl \ '1  TOqKaNl '  AOBO'rbHo^t 'uno CtpynnupOeaHHt- ' t tu t '  f IO-

cr l )ocHr laf l  noo"p.nt t 'b  yq l 'TbIBaer 990/6 ucxoAuoi t  - r I3 i \ ' lenqnBocru '
Eute 6o.r iee orqer . ruBaq fpynnl lpoBKa, yKa3aHa 

" i  l ' ^ t i :  . . i  
87 '  s '  uo

xy6tluectra R nouap*"ottr ' 
-Vu"rl isaer 

1 00 0/6 cyurvtapuoii u3Mellq ttBo-

c i r r .  PucyHx u 5.87 ' ,6 
"  

S 'gZ'  6 B cy l t t l locr l l  i lAeHrr lqt ls t  t tcxol lHor i  no-

;;;*;;.;". 3ru axcnepuMeHrbl rlox-a3brBalor' t lro NIeroAbl rpeH'r'-

aHa, ' ' lu3a,  uo-urnu*o*1 '1,  6nnu" ycrot : tuunl t  orHocl l re" i lb l lo  rpynnl4po-

BaHI. i l ,  qeN{ 3To o6l tqno t rpeArto ' laraerct { '  I - lanougl tu erue pa3'  qro

yfi.a3aHtrtrte ,,ptrr"pn,u no iytuectn\'/ -He 
coAep)Kar IxyMa Il tITo Ilpl 'r

Ha.r  t rq l l t ' l  tununnnon t tsr leHeHrt f i  Bo3MoxHbI 6o" t lee cepbe3Hble H: lMe-

Ht 'HI l t l  noBepxt locr l r  TpeHIa '

q ETbIPEXMEP H bI I4 TP EHA'AHAJI I43

J lo l t tqecKoeo6o6u leHue i loJ ' I l lHoMI- {a ' ' I .bHoroTpeHA.a f ia , ' ] ] - I3aTpe.
6ve'r eseAe"u" ,p"toafi  reorpaQr' i-u-e-c-noi i  xoopAllHarbl (a raxxe ee

c r e n e g e i i H c M e l U a H H b l x n p o l - I 3 B e A e H l t u C A p y f l . r M } I I I p o c T p a H c T B e H -
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r rbrMI ' l  KoopAuuarauu) B xaqecrBe r re3aBrrcrrMoi i  nepeuenuof i .  f lo .
.t l,qaeMafl petpecctlf l r.rMeer HecKo,'rbKo HaaeaHnfi: (<tl4rlepnoBepx-
jrocTb)>, <<I,l3onr'teTHan orll6arculat>>, <<U-v-v-rpeHA)> IL'III IIpocTo
'tcTbrpexMepHafl noBepxHocrb rpeHAa. B sroi\a MeroAe 3aBlrcllMafl
ircpeMeHr{af, o6uuuo nporleHrHoe coAepx{aHr4e Her{oTopofi xouno-
iJeHTbl' I l3lt{eHfieTctl c Bocrolia Ha 3a[a4, c ceBepa Ha rcr i i  no BbI-
corlioit l ioopAirHare, H I{3OJ'rr,tHil lr I ipeAcTaB,tlf i ]or co6ofi JIr.tIIr{rr \/DoB-
i i r  r roBepxHocrei r  6oree Bbrcor l rx  basMepHocref i .  Pesvr l , taru"  iua-
. ' r r r :a  uso6pa)Katorcf f  B BxAe re, ' ra  

^(e 
tpbxrnepuou npocrpaucrne) ,

co!.eplKauero B,rrox{eHHbre B Hefo noBepxHocTr.r ypoBHt. 3rn no.
lrepxHocrH r]HTepl1peTnpyrorcfl raK )Ke, KaK rr rr3od'rnHuH Ha o6trqgoii
i ia l t re,  oHrt  gal { , ' t rcqaror  paBHbre 3HaqeHr.r f l  cocraBa.  TaN xe rax
i lJOlqaAl t  Me)KAy AByMfl  I IOCI€,(OBzTeJIbHbrN{u I t3o, [ ! i lnr f lMH Ha TO-
aorpaQttuccxorl rapre 3ati, ' Iroqaror ro.rKII, HMeloil{r.re noqrrr o4rrHa-
;roBlK) BbrcoT)" Tali It o6'uett tue;,KAy AByMrl IOCJIeLOBarC",-rbHbIMLI
rr3() I lOBepXl ]OCTtMU qeTbrpexN{epHoro TpeHAa 3aX.rr ruqaeT Tor l I ( } r ,
i t  \ rc ioulne l loqTr i  oAuHaKoBbre 3HaqeHrr t l  cocTaBa.

B xa, lecree npocroro npnMepa paccMorpuM AaHl tbre,  npHBe!,eH-
. ! r , rc  r ]  ra6t .  5 .23.  B ner i  npeACraBreHo nporreHrHoe coAr\px(aHlre
rr r ic l . rA3 ypaHa s ue60, ' l tx joM xapHoTHToBotr l  TeJ '1e B rcpct{ l tx  oTJ ' ro-
zr ierr r r f fX f i , ' raro I (o lopa4o.  Taxue ue6o,r ru l r re,  so 6orarbte p) .AHr, re
,c, r : r  cQopurrpoBa. [ [cb B pc3]r" rbrare sauei leHur cKonreHrr i i  op,ra-
i r i l ! rcct i r rx  ccrar t ioB B oca- lor lHoir  ro; ru1e ypaHoBhIMrr  r {  BaI IaAtreBbI-
\ur  \ ' r r rHcpa.1taMrl .  PyIHoe re"r ro HMeer Sopvy 3, r , r rHrrconAa;  cotcp-
i i i i r r [ re \ 'paHa yBeJrHqHBaerctr  ro HanpaB,rreHr{}o K r le}r rpy.  f lporn_
rr icr r l rocrb pyArroro re la,  rpy6o roBopf l ,  o i lper ,e, ' rqercq o6uei i  .1 ,n l r -
l i r i i i  cxonlenni i  opraunqecKrJx ocrarKoB, Koropbre o6pasyror  n4po.
I ) r ' - i l roe re"ro 6t r . r ro r l r rare, tbHo onpo6oeaHo, a aHa.nus io6pasun.r
: l r o r - r  J .? , r l  npe r i pacHu l i  np r rMcp  AaHHbrx ,  t r pHroaHb tx  A . t s  noc rpocH i rn
r(  r  r rpexMepHor i  nonepxHocrt r  rpeHAa.

.i lc'<o y6eAlrrrca, r{To Kari locrpoeHrze crepeocKonrrsecxorlr H,rr{
; r ( ' l )creKr j lBHor i  xapru,  Tar{  r l  co3raHue npocrpaHcreeHr.ro i i  MoAe.M
:rcp(- r119111ygf i ,  r i3MeHf l rorre i rcr r  B TpexMepHoM npocrpaHcrBe,  f lB. r rg-
:o ' ic f l  He.qefxor i  sa4auei i .  TpylHocrb yBe,r [ r ]HBaerca,  ec, ' rH 3Haqet luf l
,tcl lelrell lroii a xolrrpor'rbHbrx rorrKax coAep)Kar c"ryuailHyro rioN,tIro-
i i t ' l l r ' \ ' .  Tpa4rrquoHHui i  ueroA nocrpoeHr4f l  cocronr  B co3AaHt i l r  r iapr
.L, lII f) it3r'rrr!Hbrx ypoBHeri u.nu prrAa cerleHrrri, oKoHryp14Basrru ir-r
, i  ( 'o l l l lecrHoM HX Hso6paxeunu.  K colKa, ' IeHHIro,  l leroA r rso, t l l tu i ii ' i l( 'pl lpyer c fpaAtrellTaMr.t .rrrlub oAltot\,IepHbrx r.I.DIl caMoe 6o"'t luee
r.rr\ ' \,repHbrx Ber(ropHbrx no.ryeii. l loqur Becb npouecc nocrpoeHvrr x
. r. lait iHBaHr.ra uso6paxenuii cy6teKrlrBeH, l{ MoAe,rrb, nocrpoeHHafl
Ltr) I{OIITYPHbIM VpOBHSM, MO)KeT 3HaqlTe,rrbHo oTJItrrJaTbcrr oT Mo.u,e-
' l l l '  l locrpoeuHoi i  no oKoHTypeHHbrM ceqeHl . , l f lM,  3a ucKJIFoqeHueM
i l l l t rb  caMbrx r rpocrbrx [p] . {MepoB.

, , , , .  l " to ,  Oa^ntepHorr i  rpeH4-aHa,rus oco6euuo no, , reseH npn nocrpoe-' t t l l l  TTKHX uoAenef t .  Toqxu onpo6oeauzf l  Moryr  pac[o,Tafarbcf l  Brrpoct 'paHcTBe Hepery/ ' I f lpHo,  H r ix  He Hyl rHo npoexrHpoBarb Ha
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ts KapHorIlToBOM TeJIe

T  a 6 n u u a  5 . 2 3
Co,qepxanrae oKcuAa ypana I (r {.)

4 , 0
5 , 0
5 , 0
6 , 0
8 , 0
9 , 0

l 0 , 0
1 0 , 0
1 3 , 0
1 4 , 0
1 5 , 0
1 6 , 0
1 7 , 0
1 9 , 0
20 ,0
20 ,0
t ? o
2 4 , 0
2 5  , 0
26 ,  0
27  ,0
28 ,0
2 9 , 0
29  ,0
30  ,0
3 1  , 0
3 4 , 0
3 5 , 0
36 ,  0
37  ,0
3il ,0
4 0 , 0
40  ,0
42,4

3 , 0
3 , 0
( n

t A

3 , 0
2 , 0
3 , 0
5 , 0
i , 0
3 , 0
3 , 0
4 5
2 , 0
3 , 0
3 , 0
3 , 0
5 , 0
5 , 0
3 , 0
2 , 5

3 , 0
4 , 0
A C -

i , 0
4 , 0
3 , 0
3 , 0
I , 5
2 , 0
4 , 0
4 , 0

5 , 0
8 , 0
8 , 0
9 , 0

r 0 , 5
8 , 0

8 , 5
6 , 0
8 , 5
6 , 0
9 , 0

4 , 5
7 , 0

1 0 , 0
B , 0

I 1 , 0
6 , 5
9 , 0
6 , 5
7 , 0

r  1 , 0
9 , 0

1 3 , 0
7 , 0

1 0 , 5
8 , 0

1 0 , 5
1 3 , 0
1 0 , 0
1 1 , 5
1 5 , 5
1 3 , 0

l 9
12,4
0 , 6
I , l

1 l  , 0
6 , 7

l r L
I L
e o

1 7  , 4
9 , 8
3 , 3
1 , 8

2 r  , 4
7 , 6
9 q

O , B
t ? 9

t  2 , 6
1 , 5
c l

4 , 0
t 7 , 2
6 , 0
4 , 8
0 , 3
4 q

t 7  , 7
8 , 1
I , 6
4 , i

8 , 7

I (oopAttr rar t r  tB/ ' I f l Iorct  paccrotHHtMI l  (e t !1 ' rax)  ot
upol i3Bo, ' tbHo nu6paHHot i  Toql iu .  B BepxHeM ceBepo-3a-
na.XHoM yf,'Iy pyAHorO TeJIa (lr I - UanpaB.tleHfie ce-
Bep - rcr; X2 - rny6uEa; Xr - HanpaBJIeHIre BocroK -
g a n a A ) .

tr"qocKocTH. fpaAueHru Ber{TopHbIX nor'Iei? Mofyr pilccMarpl,lBarbcfl
Ire3aBHCr4MO Or Ha[paBJreHr.rr. f lo noAo6paHHofi ueroAorvt Ha?rMel{b'
l lrHX KBaApaToB nOBepXHoCTr{ TpeHAa crpolircff crra}KeHltoe l.r3o-
6paxeuue u, ' r r i  [pocras QopMa, Koropat  3areM Moxer 6urr  pacno-
.ro)KeHa 6ec.r14cr'rerrablM MHOXeCTBOM CIIOCO60B. Brtqr.rc.nuteJlbHbre
ilpofpaMMbr IIpeAycMaTpHBaror i loflyqeHue <<cJroHcTbrx Kapr> (ce-
qeHLIfi, neprreHAuKyJrflpubrx rlo6oii LI3 KoopAnHarHbrx n,l locKocrefi),
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KOTOpbre sareM co6fiparorcf l  B MO{€r_rb <<fr.tqHoii  Kop3[Hbr>. I4c-noJrb3yr rpaeonocrpor.rre,rb, ruo."" 6

;"r'iffi ,i"ptn"n'nnno'e'rI3oMerp14;";"?";#?T.Xt::.l3;;i:I,ilrt' lar 
xari NrH Ao6aeu,,rn, onHy He3aBr'cIaMyrc nepeMeHHyro, To J.itf inocritoeHafl rroBepxHocrtr^ rpenaa nepnorl cren.eu_r.r ro, a6n_r*no, pa-rurrrb c,creMy rrerbrpex coB&iecr'brx ypru"""_i. fi"ffi;;;f" ypaB-HeHI{s npuBeAeHr')I nT-{!'^4r" ynpouli""o o6osHaqeH'rr cH-aa ony-u{r l? npejerrbr cyMMapoeaHux. bv*rr ,Ha Bce ua6" rnaeHin  no ' i  

" i l ' ; ;  

' r ' " ' 'PoB?HHe pacnpocrpaHf le rc t

2Y:6on*  UDX11-  6 r2yz*bs l , f  r .
2X 1Y : 6 o2Xr * b1),{, : r b zZX t X z * b tZX tX zi
ZXIY - boZXzl,  b:ZXtXz-l  b2Nyrt  *  bzZXzXsi
:X3 y : b o2X s * b rZX d z * b zZX zX s I b r2-yuz.

Ecnt cpanur.o 
?ly :"creMy ypanueHnfi c crcreMori (b.82), rorert<o y6e4irrbcr, 

"i:..-?:il 
*no.ii"-npnMbrM oOoOrqe;ne; (4.13).

;JJ-":fil"ty 
B elarp,qHoM BI'IA. ooor**io reperrcarb c,re.r,vrcurrtr

(5.e3)

(5.e4)

I  n ) x' ),\ . ,  ), : ;  - l [  b, l  i  :J. ii  - * . t . ,  ) . r ' r  : : . \ , " r ,  : t , . r ,  f  JF,  I  .  j  
- r . . \ . r r  

i| : t, "'- '. , .\ .;: r, :.r,., i i l ,, I | ).r,r. Il ) r ' ,  ) ; ' , ; . ,  . rx, , ' ; . .  5t ;" ' '  JLb,. t  L! .v.rJ
: gflocipoeuut unlngll:uoii uarpirqbr Ans ro,ryqeHrifl ypaaneHuli

' l: l:.-p...i9:,Tlr rpeuAa 
lo,ree uurcon"" noplAnon rpe6ye' rex xie oile_j , i t i i i i i l ,  KaKlre ,Icr lol: . . . . . . . .^3yioTcfl  B TDeHA_aHa,,rrr3e, ,rytr1l]b c 4o6as,leHlr-

,; '  i ....^yjyauHbrx npons"eAeu,roi AonorrHnre"rrsofi KoopAHHarbr.j )  i iaqecrBe ynpax{HeHnr nolyui i re ' r ,urp, ,u 'o"  
t i ; ; , , . ;# ,o.no nu-r i { ro} I } ta , r rb l {o l i  loeepxuocrn ipeuAu uropou cTeireHH c rpe[{s  ue-iiBiiclIMbIMH rrepexteHllbtul. Cxo,rrrru-orrulou coAepr.Kltr Ma.fDHua. i icrenrbl? 3ror 

-eorrpoc 
Barpafr4Baet. n4"o ,r, rri lr6o,ree cepbe3Hr,tx, 1;auuveHaii sTofo MeToAa, raN xaK r\[z, rr noBepxHocreir B brcoKof o nop,rAK a 

"U:;T:, 
.;rTf 

Jff:J.#Jl
,':i"1i3; !j."il"""iTi"uo' 

peueirria craHoBrrcr rreycrofiurnsr:uri,

;, : : : :, 1 "*, E 6 ;il ";::^,",|ff;J' "i: ff Til:; u... i;.' * #; : ,];l l;;, Ir uoJI ee eQ SexrrrnHt^r: 
I ^:-,,rioxiHbr"- npo,{.ayp o6p aqeura \,l arp Hrt...,ifie c 3TITMH npeAocropox{rocr'rr},rr lrua"o HeBosMoN(Ho no"lyr{HTb',rrl,€x{Hoe perxeHae 

314auH no.rpoun"" rroBepxHocrlr rpeH^a Bbrcc)-r  rr to nopffAxa no saAauuoory,,rrdi*rny,oou*.
, .  lu puc. 5.88, a r :o6paxeua no.,u,I p e H.( a n e p e o fi 

"". n. n 
", rr o c r p o e H H a r f 3 

^';tJ#^rlli 
r rx""tf#".nl
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Puc, 5.88. {eruPexMePnueNOJTHHOMHAJIbH}' IE I

nnii  YPana.

coAep)Ka'

Bo.lee teusne BHvrpeHHIJe re'1a - p):lll :,-o1;p.I:5?,?";;"tX:.to.tJJt;tf3"llll:B"#:;'#:"1:-".'lJ;J;;;#"''grav """'vipl*"n.;" ff':?l;1"""":6"if,tr#i lll;flitl-B o6. racr t r ,  3a l i J l ruqeHHUn rv rL^AJ v ' r r r - - - -  
3  o6" tacr r . r ,  sHetu t tc r i  K  3areMHeH

l trr", py:u, coAepxilr 5-100/0 "^it?li 
yl] ' :T,i,, ' ,.r* 

a - rroBcDxHocrr, nepBoil,llu",3Ji,'';;,i,"il[*;r"..1"::il**UyfiSil;,i;T"ff 3iJ&':X#'.o"?:'
Su."lii,l'oYtl,;.|il',i#il ;;:;;;; 

".i!n.uu; a j no'.p""ocrr rperr'eii crenelrrl

ull f l  coAep)Kattt  i i  ypaHa' Tpen4 I ' tMeer -pop*y 
ttapa"rlJ ' IerbHbIX IIJIac-

rr lH, Me)KAy ^otopo't"- uuinou"not o6leult  paBHbIX coAep)KaHHH'

Kar< u cJIeAoBa.[o o]K[Aarb' Toqgocrb "t lHuefiuori  MoAeJII ' I  HeBbIco-

Karr, r. e. ror,rbr{o z,i6io'.' flonepxuocrn nropoil crelleHr4- -L::6i 
u*tn u

;{;';;" s.ga, o; 
"o',tioi"o 

erori uoAe'rr'{ 3l{aqr'IrerbHo BbIrIe ro cpaB-

r68

noBepxHocrl't rpeHAa Lnc

HeHHIo c npocroii ,rnHeriuori MoAeJrbro, l,t coorBercrnynqnil efi
Bri,rtaA B cyMMapHylo r{3MeHr{}rBocrb coAepxanuri ypaH a cocraBJlger
rpHMepHC 59,9?0.  Ha pHc.  5.88,  a uso6paxeHa noBepxHocrb pefpec-
crrrr rpelbeii cteneuu, uMerou-lafl npu6,rusure,rluo ry xe 0optuty,
r r ro H noBepxHocr l  aropof i  crerreHtr ,  oAHaKo cyMMapHaf l  H3MeHqH-
BocTb y-8e,,-l l lqur-lacb AO 79,3 % .

Onucatrsr te n l r rue :SQer i rbr ,  cBf f3aHi tbte c pacnpeAeJIeHHeM Ltc-
\oJ.tlofo l\ lHOlKecTBZl IaHHbrx it l IMercuile 3HaqHTer'lblloe B,'IHfiHLIe
rrz l  aHa.r i r3 I loBepxHocrer i  r l teH;1a,  I leJ lb3t{  ycrpaHHTb H B r {erb lpex-
\ lepHOM Ci lyr {ae,  fAe o l { l t  l l fpa}OT 4axe 66,r r ,Uyrc por ' lb '  TaK KaK He-
,e. l . r (o Bo3MolKHbt 3arpyAHeHl l f l  B I IO' lyqeHLiU lpO6 C rpe6yeuux uH-
iepRa. [oB r . r -v6Husr.  B r ,qca, te not6opxa Ao, t )KHa 6ur l  panuoMepHo
i)acripe!.e,rieuuori nuyrpr xy6a LL'IH, B xyAueM c,tyqae, BHyrp[ To,'I-
cror i  npH: l , rbr ,  Kar i  3To I rMe, to Mecro B HaneM npxMepe.  Xorg l . rgor*
. la  r r  Bo.Jr ' rox<Ho pea"rn3oBarb paBHoMepHbIe cxeMbl  onpo6oeaHux, .
l lo qau{e 3ro or{eHb rpyAHo ocyulecrBtrrb, Tar{ KaK Hnrepecvrcunii
; rac pal iou 6r , rsaer  B AByx H3MepeHuf lx  HaMHofo 6o,r ture,  qeM B;
i ' . r1 '5ru1r .  Taxosa cr{ ryaurr f l ,  HanpuN{ep,  B saAar{ax ucc, ' reAoBaHuf l
i) itcnpeAe,'teHHfl cTpaTr]:fpaQlrqecKxx cocTaB,'tt lou{trx B npeAer,lax 3a-
JalHrrblx HHTepBa,'roB. Aax{e ecJ'rrr LiccrteAyeMafl o6nacrt pacflpocr-
par{ r rcrc l  Ha 6o,n luyrc uy6Huy,  HeAocrynHocr l  npo6 qacro 3acraB-
, ' r r rcr  Hac ofpaHnrrr iBarbcrr  paccMorpeurreM roHxorT n" tHTbr,  qro npu-
BOlrr r  r {  coKpaueHr4n uHrepBaJ' ra ua r , ry6r . ruy.  3ro rpexuepusl f i
. r  r raJOr 3aAaqx,  H, ' rdrr locrpaui l f l  K r {oropoi i  npuneAeHa Ha pvc.5.88,6.

f lpn usyueHuu raKHX crparnrpaQnqecKr. ix  eAHHHu, xax Qoplra-
rIi ln, yr(a3aHHoe 3aTpyAHeHHe lpeoAo,'IeBaeTcfl c IIoMoUIbIO r,r3MeHe-
lurr  r , {ac l l l ra6a,  nepruHa, ' rbHbre paccrof lHuf l  o6uqno u3Mepr lorcf l  B
q)\, 'rax, B To BpeMq KaK fopr.r3oHTaJrt,Hbre - B Ml,rJrflx. 3ro npuBo-
.:lrrr. r{ pacTflxeHr.rrc B BepTI.TKaJIbHOM HanpaB,'reHxrr, r,t Hapyueuufi
Hur6opouHoi i  cxeMbr HecKo, ' rbKo cKpaAbrBarorcf l  Ha qpe3MepHo Bbrrq-
l.-vroii neprnxa.ltuori tuKa,re. I(oHeuuo, ec,ru or{oHqare/'rbHyru per-
; )cccrr rc  npuBecrx x ucrnuuoj i  ruxa.r re uetrepeHur?,  To grr {  Hapvt t te-
! t t t t t  B H o B b  f l o H B , l f l l o r c s  C v r r r e c r n v e l  r
r r', ii s a r< r o o, u n,. ui i^ l, "'.J#i'.1,",i"" : J: H"" " f I ; "; :#: ""'JJJ# -
t io i i  crparnrpaQuuecxor i  eAuHHr_t t r  6o,ree f lpr {o Bbrpa)KeHbt B Ha-
r lJ)aB.reHI4H, napa.qre,r lbHoM crparuQuxaqrru,  t lp t . tqeM I , t3x, {eHeHuf l
B().trr3l, i KpoBnu H noAo[rBbr cJIof yMeHbualor B!'tr.rf lHHe cMeuleHHfl.
(J fuaKo npn u3yqeHur i  cocraBa re, ' r ,  Koropble paclpocrpaHr lorcx
I ta ( ro ' r tuue r . ly6 i lnu,  HalpnMep rpaHarbr  MarMarurrecKofo npouc-
\()i l i i leltt.rff, cMeI{eHr,tf l, BbI3BaHHbte orpaHr4rreHHbrM slt6opor{HH[t
111 ' r , r " t l ) a r t c reou ,  l r o r y r  6u ru  oqeHb  c i r , r ngu ln r t r .  B  e rux  c r yqa f l x
r ro, rbruue rpzrAueHTbr Ha noBepxHocrt4 s6nusn Ha>xgel i  tpaHHubl
I { ( ) l l tpo. , rbr ibrx AaHHbrx B03HlKaror  B ocHoBHoM 3a cr ler  cn le i r leHui i ,(16t crros,rleuutrx eu6opoquot? cxelrofi .

,V leroA Har{MeHbIIHX KBaAparoB npH rrocrpoeHr.r l r  ypaBHeHHff
pcfl)cccl.1 H ilpeACraBJreH Ha puc. 5.8g. TprnHqHbre rpeHAbI AJrff Kax{-/ \ { r l l  KareropHH yKa3aHn ua pnc.  5.90.  B c"r re lyrcqef i  rnaee Mbtr
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M x o n e c t e e x s a l
perPeccH' |

prc. 5.89. coorsourenue MeXAy nenuHefinofi perpeccuefi, aHaJ|H3OM _noeepxHocrefi
rpeHAa, qeTbrpexMepHbtmu norepxnocTflMn TpeHAa Il MHoxecTBennofi perpeccnefi:

fr - cTeneHb ypaBHerrnfl pefpeccHlr; ffL - qr4cJto He3aBI4cIIMtJX nepeneuur,rx (pas'
MepHocTb npocrpaucrra)

cHoBa paccMorpr. lM o6o6u,eune MeTOAa nOCTpOeHIiR JII{HefiHOfi pel-

peccun' AJrf l  h nesasHcHlr[Hx rrepeMeHHbIX. KoHerIHo, 3TO He leorpa'

$rrvecxr,e [epeMeHr]bre, xoTt qacTb I, I3 HI.IX pl tBJIf leTCfl TaKoBbIMH.

NBOHHbIE P 'AbI  OYPbE

vxe orueqalocb, qTo HCnoJIb3OBaHI.Ie no, ' l I4HOM?IaJIbHbIX BbIpa-

xesnrl B r(aqecTBe anlpoxcr{Mr4pyloulnx Qyunur.rf i  AJIf l  noBepxHocTlr l

rpenAa oStscHflercs rrlaeubllvl b6putou ioft nerNocrblo' c Koropofi

r.IX MOx{HO BbIqHcJtLITb. Onltr nOxa3blBaeT, qTO paCnpeAeJIeHI.Ie MHO'

fHX reoJlornqecKltx flepeMeHHbIX, OCO6eHHO a6COIIOTHbIX OTMeTOK

crpyKTypilbix ropIt30HrOB, XOpOIIIO OIIHCbIBaeTcs noBepxHocrflMl',I

roeHna cpaBHI4rerbHO lIe6OJIbIxOrO IIOpffAKa' oAsaro Her HITKaKIIX

obo6ulx ocHoBaHHfi AJrs ncnoJrb3oBaHLIq B KaqecTBe annpoKclrM'py'

rctrltrx Qynxuufi MHororIJIeHoB, TaK KaK Bo3MoxHbI H Apyrue BapI{-

aHrbr B;I6opa raKnx Qynxunft, Koropble HepeAKo- ryque noAxoAflr

AJrr rpeHA-aHaJrH3a. B-xa,recrse TaKux Qynxuuft uI{pOKO HCIIOJIb-

3yrorcfi ABoftHble psAbI oypbe.
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P,c.;.30. Tpen^u or cAscr? (n), aryx (6) u rpex (a) Hesanuci.*.lbrx nepe*eHHbrx.iru':rir if i{ribre ro riorriHoMnari,HbrM 
;i##"6?i" 

neInbii, nropoii r rpirrerl cre-

Tr:pr,lr ' i lro.uorrif. r icroJrb:rj,,€r,iar B TeopHn Anopisux prrAoB (Dypre,
' l irr i ' icrBoBaHa r"rsnIlLIrvr oSpasom it3 3,rIeKTporexl{riK}I I ' I aHAd'tH3aii )cr' icriHr;i l i  1)rAoR. Ileo6xo4umr,re orIpeAeJreHHrr 1r noHrrlrf l 6rtnv. i ' , r l i r ;  r i  r .q .  +,  r ie  I {bI  l )accMoTper ' t r r  rpocTrr ic  pf l Ibr  @ypne;  3Aechr:bt  - ia , r i lx {  coorBercrBv}oiu}re o606utesss ar l ix  nor :sru i i .  Halor , r -' ' :1r)r. riTo Croxurti i  octi, l i ,,r,trulrytourHfi I{JIIr Itep]IOAE,Iecxuii cxrHa.[.i i()r 'roii iLr;i 3.ireKTpn'qecKor{y, Mon.er 6urr ' 'peAcraBr,reH B Br4Ae cv],r..LL, ,L r . ' i r . lb l l iOfO r I f iC"rra n i lOCTbtX CITHyCOHAaJIbHbIX BOJIH. Ar, rn;r r l r .yAUi t ..r i: l :r-rnlte 

J-'r.rlbr Srrrx , 'pocrbr_\ Bo,,]HoBbrx Qoplr rr,roxHo onpeAe_
ll:1.".j ' : I"rr 

r.r3 ycrroBnn' lnueocltr prAoB rapMoHar( cr.rHycor.rAaJb-
: l " l )  

, ]  
-Koci l r rycoHAa, ' rbHbrx BO, ' rH K xCxoAHbrM AaHrrbrM. Asa,rornq-

"r , . , ,  (JOpasoM C, ' rOXHyro noBepxHocTb MO)I{HO paccMarpnBaTb KaK
1, , , l ) iY.  .Ar lyx 

B3rH uo (e i . icrny io 'u, , *  rnoxecrB AByMepHbrx c l r  Hycol r -JJ' ' irbnbrx BO,rHOBtrrN QOpita, ria>K\afl I.I3 KOTOphlx CoAepxLIT Ua60p
ifp"T"^i:L:, 

pa3rl{rrHbrr,rr aMnrruryAaMr{ rz' Qasonu,i" 
--y.nr"*.

"  , rpucrerr [ reM npuMepe Bce rapMoHlrKn B oAHoM ns HanpaereH[ i t

t7lA



Pnc. 5.9 l',l\nymepnue cl'rHycol{AanbHHe BoJIHbl:

4-eAHHCTBeHHafi rapMoHHKa B HailpaBrreHal ocl l  xt:  6- ABe rapMoHl.rxu B Ha'

npuu,frnni.  * i  Xr: , i -eAr.rHcrBeHgafl fapMoHHKa B HaflpaBrtegl ' l l l  o6eux ocei i  Xr

u Xt e - ABe fapMoHllKn B AByx HanpaBJleHllflx

HMeror Hy.rreByo aMD.rl l ' {ryj1y, I l  .nl l l l lb oAHa TapMOHIIKa B ApyfoM

Ha11paB,rreHr.{r{ r{Meer aMII"t l l ryAy 6onlure Hy,rn. Pesy.i l l rupyrcUlaf

rroBepxHocrb H arroMgHaer roQpilpoBagHypo xe,IIe3HyIO Kpbll i ly I 'UII ' I

pgA napad{, le,rrbHbtx Bo.[H Ha fraAKoft rIoBepxHocTH BOAbI (pnc'

b.gt,  o).  I (pone roro, MoxHo paccMorperb roBepxHocrb'  l l  Koropof i
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Tlo.rHbl AByx rapMoHLrK HMelor oALIHaKoBoe HanpaBJIeHI{e u HeT HI{
( ) juo i t  Bo , ' lHbr  B  Ap) ' r r l x  r ra f lpaB/ reHl l f l x  (puc .  5 .91 ,6) .  Oueeu4uo,

3Trr r loBepxl locTrl f i8, ' tr i loTcfl  Irpf lMbINlI l  O6O6UIegUsMIl OAHOMepHbIX
c i l fHa, ro j l ,  aHa. r ro ruqubrx  TeM,  r io ropb le  n3o6pa)KeHbr  Ha p f ic .  4 .53 .

Eo,ree c, 'roNiHarr rroBepxHocrb nor' I1lvaercf l  B pe3jr ' Ibrare IIa.[o-

)t ieHIrf i  BOJrlr oAHOii rapMOHUK}I B OAI{OM HanpaB.rIeHIlI I  Ha BO,IIHbI

;1p\ ' fof i ,  coorBcrc' l 'B) ' lou{efi  l lLloMy HanpaB"' lcHll}o. Ec, ' I l I  ABe Bor' l t lbI
lrvcioT o{H1, 11 TV )r{e aMn"rl [Ty,1,y I I  AJUHy Bo,r iHbI, To pe3y, ' IbTl l l ]yrc-

l r i l i r i  r roBep l$ iocrTb Hr i ro l luH&€T eaQ. ' I19  r . I " r i l  KapTOH A. r ' I f l  y I Ia l ioBI i I l

, i r r U  ( p r i c .  5 . 9 1 ,  e ) .  E u f e  6 o . l e e  c . r o ) K H a u  n o B e p x H o c ' r b  i l 3 o 6 p a x i e H a

i la  l ) i l c .  5 .9 i ,  a .  Oqeer rAHO,  r r ro ,  r i cno , lb3y f l  ABo i ' lHLre  puAb l  @ypbe,
\1o)KI {O l lOCTpOuTb cKoJ lb  \ r fOAHo C! ' Io }KHyrc  nOBCpXHOCTb.

Ec;ru ocrtosHbre i l . l r iubr BoJrt B i lBy'x B3zl lrNrr{o i lepi leH,qi lr iy.I l f lp-
r rb rx  I rSr rp i lB . , reHr i rx  Mer Ib l re ,  r IeM pa3N, repbr  xapT i lpyeMou [nou{a , ] .u ,
[ ( )  noBep\Hocfb  (D) , I )be  Hecxo. r lbxo  pa3 ) ' . ' ro ;+ i r r rcR Ha 3To l i  n . r loua-

,. ' t r{ .  TaKirf l  npoqeAypa npIlMeHflercf l  "rI ' Iur, B oqeHb peA,KIrx c! ' Iyqaflx,
u i l i l p l l i \ Ie i )  np l I  I r3y r le i l i l u  fap \ {oHI I r lec l { I i x  cK" la . r .oK.  o6 l tqHo x {e  i1 .111-
i l i l  ocHoBHOr: i  so i r r r t r  Bb l6 t rpaeTcf l  Tar { } rN{  o6pa3oM,  qroob l  oHa i lpe-
Bbr r t ra , [a  A" r r r i l r y  ] {apTbr ,  u  noBTopeHt re  oKa3brBa, locb  HeHy}KHbrM.  BbI -
r lop ,, l" i rrrusr . l ,Byx ocHoBHblx Bo.rrH ) '" t  11 juz I l  Haqa,i la oTcqeTa . l ,Ji f l  AB]'-
\ repHr) rx  l l f lAoB,  Boo6ue roBopr ,  rpor i3Bor - r€H.  Ec . ru  no j lo6parb  .1o-
c la roqHoe q [c . [o  fapr t roHHr(  ABo i . iHOfo  pr i la  @ypbe,  ro  r rp l l  pa3Hbr . {
- iJr iHaX OCIIOBFIbLX BO.rlH II  Har{aJIaX OTCtleTa MOXI{O nor' lyql '1Tt '  O.1.I, I-
i ta r io t lb le  l iaprb l  TpeHLa.  IJeCUOrpn Ha TO,  r {1O BI i " : IaAbI  OTAe, r IbHb lX
nap\,roHr{K 6y.lyr MeHrrrbcrl  or r{apTrrr r\  r{apre, Sopr,ra r loBepxHocrr{
tpe l { Ia  B  cy l4Hocr t r  oc racrc r  HeI IsMel lHo i i .

f lpn nocrpoeHuu ABoiiHbrx pf lr ,oB @ypne lcno,I lb3yercrl  B cyrqHo-
' r r r  ra  x {L-  r , ro .qe .ub ,  q ro  i l  B  a f ra . r r r3e  noBepxHocTef r  rpeHAa.  I (apru-

i l yeMarr  i l cpeMer lHar r  I ; . ;  c r t r r r i l€ rca  Q,vur i r lue i l  "quHef tHoro  rpeHAa
cper l r rc fo  3 r raqer i l i f l  i / ; i  I ro  ncer i  r rap ' re  l leKoropor i  pe f l lo l l z lJ l l rHo i i
, i u i u l o H e i l T b t ,  J  T a r i l K e , ' t ' ) K a , ' t b H o i t  K o M I l o H e H T b T ,  c o B M e l u e H H o i i  c o
c , , ty . ranHoi i  xoMroHer {To i i .  t r Iuenuo 3ra  \ {oAe, rb  Hef lBHo noApa3} 'Me-
rJaercg nplr 6o,.rbrxrrHcrBe aHaJrr3oB, BbItroJlHrreNIblx Ha ocHoBaHIlI , I
. tBoriHbrx prrAoB <Dyple, oco6eHHo rex, r{oropble lrocBsr]IeHbl ucc"rre-
- l ,oBaHI I Io  c rpy t ( rypHoi i ,CeQopNIa l l t lu  C" I loHcrb lx  ocaAOqHL' IX  nopoA

[37] .  t rpyr f ie  r i cc , ' re ! ,oBaHur ,  raK i le ,  r iaK r r3yqenr re  pacnpeAe, ' reHrq

l)ylHbrx re"{ B HeKoropoM pefrroHe lrJrr Bbtf lcHet{r ie xr.rMlrr{ecKofo uirrr
\ ' r r rHepa lb t ro ro  cocraBa nopoA,  ocHoBbtBarorc r r  Ha 6o , ree  H3BecrHbIx
\ ro , { ,e r f l x  reopu} I  BpeMeHHi rx  p f l ,qoB I l ] .  l l p r r  s roM pac i lpeAe, ' reHr re
)  i j  paccMarpHBaerc f l  KaK oyHI {UI I f l  , luHef iHofo  rpeHAa,  pa3, ' I [ r {Hb lx
I tepHOAr . iqecKHX KoMrroHeHT ?r  C, lyqa f iuor i  r<ou loHeHTbr .  I (ax  u  B  nep-
I lof i  MoAe,' l r ,  .rruHefir{brir  rpenA "r iyqrue ycrpaHHrb Ao Bbrno, 'rHeHrif l
i lua'1H3a c noMour,bro Asoriubrx pf lAoB Oypte. 3ru Aee MoAe,'ru or.rrtr-
( i z l r .oTc f l  TeM,  qTo e  lepeo i i  npocTo cTpeMf lTc f l  pa3Ae" r rHTb f i3MeHr{ [ -
l loc rb  Ha r {pynHoMacrura6Hyro  H Mer ' rKoMacmra6Hyro ,  B  To BpeMf l
i {a r (  Bo Bropo i i  Ae , laorc f l  f lonbr rKr r  g ,a r r  QusnuecKyro  r4Hrepnpera-
J i r i lo  60 , [ee  3HaqHMbIM fapMoHr{KaM.  c . leAoeare , r tbHo,  MoAeJrb  Bpe-



MeHHbIx pflr,oB 6onee npeArroqrlrre,'rbHa, u rar Kar( B gefi re,rarcrcn
nonbrrKH r43Br'r€9lr 6O.rrrlxe uH$opntauru, oHa cooTBeTcTBeHJlo Tpe-
6yer  6oree roqHbIX AaHHbrx.

B apyroir MoAe!'rr{ Mbr rrpeAnoJrafaeM, qro paclpeAe!'reHtre s i lpe-
Ae,rax Kaprbr Mo)Ker 6r,rrl npeAcraB,'IeHo Aeor?HElNa creireuFrbtM pfl-
Aou. 3ior pflA sB.rirrercfl npaN{brM o6o6qenueM ps.r,a (4.87) u uue-
eT Blin
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O6osHaqe i l r r r  r a r (ue  )Ke ,  Ka r (  n  (a .88 )  n  (4 .89 ) i  A r  r r  kz -qvcJ r l
f apMOHHI i  B  HanpaB Ie l { l l f l X  X1  u  ) { 2 ,  l 1 t  14  l ' !  -  r i l d c , r i a  paB I iO i l epHO
pacllor'roiKeHHbrx I]a6,'rrcAeHItfi B KaxAoM Il3 AByx HarrpaE.'reHHri,
Xv u Xt j  o6osnaqarcr  Ha6"[ IoAeIr r ] f l  B roqKax Xr: i ,  ) (2: i .  K i lx  r i  B
ilpocrorl pr4e (Dyple, ec.rrIz [peA[o.rrox*1rb. qro ' incra Ha6JiitxeHrif i
or 0 Ao fl1 rr or 0 Ao nz cocraBd'Itnor ro,'rHble r,IHolr(ecrBa icrl i ' \ 'n-
; r r t r :  nu6opoqFrbrx Aarr l rbrx,  To BepxHHe npeAe, lbr  cyMMrrpoBanl tx  5y-
-n.yr h u nz. EeiicrBllrer.'Ibr{o, otirr olpeAe.rirrlor r{uc,ro Qyulal,leu-
Ta,'IbHbl;t iapl,loFir{r{. xoTfl 3' lo [ 'aBerrcTBo riaxeTcfl fpo!{o3AriprM,
Apo6lrbte Bbrpax{eluq B Ka}KAox,l q,lerre ecrb He r]To ]nioe ,ier{ npo-
cToe npeo6pa3oBal lue X;3 B paTl i laHbr.

Ec. lu  nrecrr r  re >Ne coKp:ru ieuHbre o6o3rraqeHuf l  , . t . r ' rH q. re; icr  pr ,
Aa,  i (oropi r re 6bt" r t i  l rcnoJrb: loBai ibr  B f . { .4 ,  ro santrcb 11Bot iuol -o pr ,
ga @ypr,e \{oir(Ho ynpocrHft). f lycrr,
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(5.e6),

3anucan 4eorirnne ps',rbr Oypbe B raKoM Br.rAe, MoxHo noJryqnTb
Jrrc ler{v  HopMaJIbIJbIX ypaBHeHr.r f i  gnn Heu3BecrHbrx Ko3$SHqneH-
IoB u peuIITb ee ToqHo ratit l i l I  xe o6pasou, KaK 3TO Aed'Ia.[ocb AJIfl
1 'pasueHl i i r  noBepxHocru rpeHAa [40J.  OaHaKo raK KaK B vpaBHe-
i{i le BXO-lar ABaxAbr r{HAeKCLrpOBaHHbre xoeQQuqueHrbr r{ B r{ax-
:lr.,r i i  q.leu BXoAHT npoa3BeAeHne AByx pflAoB rapMoHr.rK (oAuH e
{rriniraB.lel{Hlt X1, ;1pypoji B HanpaBJIeHr4rr X2), To Aax{e B 3TI.rx
{ rl ir orr{c H Hbr x^ o6o3H aqeHn rrx flo,'ryqeHHbre yp aBHeHr.rfl or{ a3brB arorcq
t', ' i trTliHbl\{l i . LrpvlirYpa MaTpLTIIbI CyMM LI CN{elIIaHHbIX IipOH3BeAe-
i ry i i  cra i ter  f lcHee,  ec, r in  MbI  BBeAeM o6o3Har leHutr  / .J tn ee crpoK H
cro.'r6uoB, xar( 3ro 6u,ro cAe,rauo AJrq npocroro pgAa @ypte n
i'.r. 4. A{arpHua cVM[.1 n npou3BeAenufi [,4] BXonHr B i{arpr]rrHo€i ' .r. 4. A{arp_H_ua _c-\'M[.1 n_ npou3BeAenrafi [,4] BXoAHT B rrarpfirrHoe
uDaBHeHIIe I ,4  |  .  tB|  :  fCl .  r .ne IBl  -  neussecrsue xogrhrhrr r ]Drer{ rhr .upaBHeHrre L4l. tpl :  f  Cl, iae [p] - Heuss6crubre Kos$Q"q"eHru,
:r Nra'rirriqa IC] co:epxHr cyMMbr cMerrraHHbrx nporesne4enuli uex-
.1\' )'rr lla3,qur{Hbn"{tr fapMoHr.rKauLt. Mn HaxoAHM Her43BecrHyro Mar-
iurrl'v -[P,] c-n9M9q1T MarpnqHblx onepaquli o6paqeHrar ri yMHoxe-
; r H r :  I p J  :  [ A l - 1 .  I C t

r\larplrqa cyMM Ir cMerrraHHbrx npoIzseeAenHft BbrqucJisercs Ha
ocnoBaHr{rr  pa3no)KeHr.r f l  B psA @yple c rro6brM 3apaHee 3aAaHHbrM
. i r rc , loM fapMoHI iK  / /  B  HanpaBIeHHLI  Xr  H m B HanpaBJIeUuw.  X2.
Cro.l6ur,r rr crpoKrr Marpurlbr cyMM u nponere4eHuft rorAa rlMe-
o1' BI{n
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Y-  yrcuci
) l'c, ci

sl (5 e7)

ohrk, ) rsu, si,
Tari rax A,1fl KalKAoii rapiraoHuxtr geo6xoAuMo BblrrHc.rlH'rb qerbr-

pe r ioaQSrrqneHra,  ro Marpr . r r {Hoe ypaBHeHr.re npu 6onluroM qrrc, re
rapMoHrIK craHoBHTcf l  oqeub cr ' tox{HblM. Hanpn*tep,  Bblqxc.r reul {e
xoaQSuqrreHroB A,r r r  nf lTr l  fapMoHHK B AByx HanpaB, ' reHuf lx  rpe6y-
er ojr p e/leJ eHH ff rr p r.r M ep Ho coTH l.r roaQQ u queHroe.

f lpu o6cyNAeHnr i  oAHoMepHbrx pf lAoB @yple (c l r .  r , r .  4)  yr ia-
3biBa,(ocb, qTO CrlHyC yf/ 'Ia, paBHO|O Hyrlrc rpaAyCOB, eCTb I{V.xb; 3TO
| Ipi lBo/l , l lT I( TOMy, qTO q,rIeHbI

. ,2rt xX, i  )rn:,Y r,
srn 

I;3 
rr stn --T--

oOpaularcrcl B Hy,lb, ecr.u tt t lJri l  nL paBHo HyJro. f losrouy Bce rl.te-
Hbt  pf l .1a,  co! ,epl iau{r re cr tnyc r r1 'neaoi i  fapMoHnr iu,  paBr ibr  ! r } ' " [ rc ,
a oArir cro.l6eU r{ o,qHa crpor{a Marpr.tubr cyxlM l nponaee.IeHHfi
o6pauarcrc l  B Hy,rb.  Cro,r6eu r r  crpoKa,  coorBercrBylourre Hy,r ie-
BbtM 3,TeMeHraM Marpr lqbr ,  3arurprrxoBaHbr Ha puc.  5.92.  Co l r  Co*
paBHbr 1,0,  rax KaK Koci ruyc Hy,{ r r  rpaAycoB paBeH eAuuuqe.  3ro
nO3BO, ' I f leT yI IpOCTIITb Bblpa)KeHUe OAHOH CTpOKLI I I  OAHOTO CTOr' I6[a
Marpfirlbr, coAeplKaulefi srn q,'reHbr. f lpu pacno,'roxeHfiH rioeQsn-
qr leHroB,  uso6paxeuHoM Ha puc.  5.92,  6, ' rox 0 colepxur  roJ ' rbKo
oAUI{ rt.: let{, nopo;{AaIouuti roplrsottra"'I lHyto fl. i toct(ocrb, coorBercr-
Bylotqyrc 3HarreHrro :roro rioaQQrrrlr. ieura. E.lol< I cocrorrr rr3 Bocb-
MII LI" '- ICHOts, I iAXAUii I t3 I{OTOPT,IX NPCICTAB.qRCT TIOtsCP\HOCTII, COOT-
BercrByioulue AJrlHaM ocl, toBHbrx eo,r l j .  E.rrol irr  0 rr I  B coBoK)'rrtocrl , l
cocraB,lf l  rot '  xoe$QuuileHrbr repBoii  rap lrorur r i l l  i loBepxl{ocrrr rpeH-
, r ,a .  E" ' lox  2  coAepxur  16  gono" r l tu re , r tbHt tx  rJ ! ' teHoB,  Koropbre  npeA-
L : ' ra ts . r l f i to f  noBepxHocTb fapMoHI l l i i l ,  r rMerou le i l  A . r l i l l tb r  Bo"1H,  paB-
Hb le  I lo , r ioBt iHaN{  A, r I [H  ocHoBHbtx  eo , rH.  no . t tHaf l  B ' to l )a f l  fapMoHi lKa
rroBepxHocru rpeHAa co!,ep)Krrr  xoaSQuurreuru 6. ioxos 6, I  u 2,
KaxAal loc.r IeAyIou-taf l  rapN,rotrrrr ia noBepxrlocrt l  rpcu. la crpof iTcs
c no N{oIrlb io rr,[eitoB c,'r e/lyrc ulef o 5,loxa.

Lncl i iusrc p l1r , r  @yple o6trqHo t tp i lMeuf l rorc l  B K"qacce 3aAaq,
itria,.rori lqHbr_\ TeM, .1,Jrr rioTopbtx rlcnoJb3oBaJCfi rro"tItI{oMr{a,rluufi
lpeHl( - i )  H i l .xr r : .  An n poxcr i  Mxpyroulaq Oyux[urr ,  nocrpoeHHaf l  no reo-
rpaSnuecrru l r  KoopArrHaraM 3aAaHl lb lx  ro i rex,  i loA6gpaercs K Hepe-
ry" , t  tpHo p acno"roxeHHbrM B npocrp aHcrBe AaHHbr M. f l  pu o6o6uleHr. rn
npeAcracr ' reHu f l  annpoKcr. rMtrpy louei i  $yHxuHH Haua qe,r rb -  pa3Ae-
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Puc. 5'92. Koa$SHuneHtu AnofiHoro pnaa oypoe, pacnonoxe'Hbre B coorBercr-

3 a m r p u xo n a u " o," nu o olJ,1 o', :::J#*Ll"t1X';. 
" ", " x o: s Q u qu e Hr a ru

' r l l l rb  I I3MeHqHBocTb AaHi rb lx  Ha ABe KoMtoHeHTbI :  pe f r loHa, r lHuf iTPcH.'{, rpe.4crae,reHunrr? noAo6paHHori SyHr<qH eir, 
' 
w noiio,rono,"

3. l1l 
,rt,,_ 

:rnpatirept.l3yrottr.re orx"loHeHriJt or rroBepxHocrrr 1,peHAa.t1  Tex c ' r lyqaax '  KorAa ; f  aHHbre-  coAepxar r rpocTpaHcrBeHHo i roBTo-ptlotUtlecfl O,'reMeHrr,r, pr4u Oyple oxa3brBa]orcq 6o.lee noAxoA.fl_
il l i iyl i 

r"lpoKcr.]MrrpyrorrrHMH Qynrquriuz, qeM crerreHHbre psAbr.tar i  r iar (  r 'oqHui i  noa6,op noBepxHocrH l< eu6opou"o, ,  aunnbrM co_I tceM He o6ssareneH ( ,qaxe Hexe,rareneH),  
' ro  

, r , . , r r r  i iou"o"""oi t l l l r . r tH3a AocTaToqHo orpat{HqeHHOro qt{c ! , ra rapMoHuK.
O6uquo B 3aAar{ax rpeHA-aHa"rr r {3a AaHHbIe pacno,r lararcTc,  He-l)efYJqpHo, r.{ [o3ToMy Ar,rq Bbrqr.rcJreHr.ra xoeQsuqfieHroe Oyple

[y1. l)eunrr, o6nryro cilcreMy HopMarrbHbrx 
- 

ypaeneHuft (5.97).rJ CBq3It c TeM qro nopflAr(a rrlarp",I, c KoropbrMrr [paxoAr.rrCfl Ole_prrpoBarb' oKa3hrBarorcfl oseHb 6^onnmumu, Ha va,rrix 3BM yaaer-c' Bbrq[cJr'rb r'rrb HecKoJrrbKo rupro",un. Aunprrap,l"a' iuc. 5.gz
l 2 - l  l 5
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i IOIia3all0, rlTo J.rIa lo"riyqeHI]q ,IBOI:IHO|O pffAa @ypbe BCefo 
"l l{ lub 

C
Tpe\r r  rz ! , ) \ ro l r r r r ia l , { r .1  r i lc6yerc i r  Bbrr luc, r f l rb  49 xoeSQuuueHToB,
a MarJrllqa, o6pauleHne Koropor:r rpe6yercs AJ'rq HaxoxAeHr.trr srHX
xoeQ$rtqt.reHroB, coAep)Krrr 2450 s,'reMeHros! f lpu :rou [{br BL,r-
Hy)KAeHr,r Yr{r.iTbrBaTb He To.rlrrl io JofrycTfiMblfi o6tevr rraMfrH 3BM,
t to r i  or r r i6KH oKpyrrre i r r r f l ,  r (oro l lbre ycrpaixalou{e pacryr  r rpu o6-
pau{eul r r r  Marpnu or{er{b 6o,r t rurrx  nopsAKoB. I , ls-ea 3rr rx  orpaui{qe-
ttuli lu,r He Irbrra.qrrcb nrlcarb npofpaMrry aHa,'ni3a c tlpr.rNreneHIIeM
AeoiiHr,rr prAoB @-vpr,e. OcriosHr,re Borrpocbr, cBfl3aHHbre c nocrpoe-
rrueu raxol : r  nporpaMMbr,  6 l r . r l . r  paccMorpeHbr npf i  HanrrcaHurr  [po-
rpaM\rbr  r ro. r rnrox,{nar tb i rofo rpeHtr-aHar ' r r r3a,  u rpe6yeuan [pofpaM-
Nra rBrJJacb 6r , r . rurur  fpoMo3Al{ t r r I ,  I lo  t rpf l t rbrnr  ee o6o6ureHrreM.

O.]uat io  ecJ i r  I Ia IUI I  Ha6. l loAesrrr  roJyrreHbr B pesyJrbrare onpo-
6onat t r rs  i lo  pery" t r rpHofr  cerr r ,  u3 3Toro BbIr { t rc . [ r r re. r ]buoro ryrr r . tKa
l,ro>NHo uaiirn Bbrro;l. B eroii crrryau,u[ Bce HeAr{aroHarbrrbre r{JreHbI
( clreuraHHtre npori3Betrenrll ) Hop r,r a JrbHbrx ypanHeHlrr:r o6paqarcrcr
B HV,: lb .  Marpuua,  r (oropyrc rpe6yg16s o6par l . r r t ,  craHoBHrcf  .u ,Ha-
rosa.riuscii, [r petueHr.re MarpHqHofo ypaBHeHr.rq ocyulecrBJrflercfl
i l l locro. Bo"qee Tofo, B SroM cryqae Mo)KHo BbIrrr{cJrI4Tb MHoro fap-
\{oHIIl.,, a He ofpaHLirIeHHoe I{x qllc,rro, KaK 3To [pHxoAHTCfl Ae,'IaTb
rrpr{  peurerr r iu  o6ul r lx  ypanueHl i r  A,rq Asof tHoro prAa Oypte.  3ro
orripbrBaer B03Nfox{Hocrr.r ocyuecTB.rreHr.rg AByMepHoro fapMoHHqe-
cr iofo aHa,rr r3a r r  coAepi{are lbHofo r i3yqeHlq cneKrpoB xapr,  Qoro-
rpaSrr i r  r {  Boo6ue pa3.r i r r r {HL,rx uso6paxeuul i .

i\teio,l lr Aeoiiubrx pflAoB @ypte o6br.{Ho ilclonbsyrorcfl B AByx
. io. r turr l  rpvt rna\  reo,r ]ofuqecr{Hx 3aAar l .  OAua l I :  Hux BKJr}oqaer
rlorrcri 3r-raqfl l,rL,rx lepuoAuqHocreif s [oBeAeHrrH KonrreHrpauuii ue-
TA, ' I .TIOB B NPCACd']AX P"VAHbIX 3OH H B PA3MCIqEHHH PYAHbIX TEJI B
n ll e!,e,rr a.\ M era J,'roreHH.recxofi ttpoBrrHrlutr. Msorae Mecropo)KAeHlrfl
TBep_lbtx Iro.:Ie3HbIX UCriOIaeMbtx TecHo cBf3aHbI c cncTeMaMH pa3-
JO\, IOB, KOTOpbIe B CBOIO OqepeAb f lB,r IgIOTCfl  C, ' IeACTBI{eM per l loHadr lb-
Hstx Ae0oplrarduil. B pacnoJro)Ker{rrrz orrlx cracreM s 6o,'rr,ruux perrio-
nax selttHOl't I iopbl N4oxeT npOtBlrrbCt HeKoTopat neprro.IrrqHOCTb
rr. ' ir i  pefyJrrrpHocrb. Ec.tur gro BepHo H y/..aercfl f lo! 'ryqrzrb Her{orophre
OI{eHI{I1 Cne-K_Tpa pa3,'IOl\{OB, TO MO}KHO CAe'i iaTb L{ HeIiOTOpbIe npeA-
cria3aHrrfl. I4cnollsya pe3yJrbrarbr arail:asa ttpocrpaHcrBeHubrx
A.IHH BOJ'rH rUeXAy U3BeCTHbIMH pyAHbrMr,r MeCTOpoxAeHr{flMH, MOX-
Ho yria3arb Mecrorro!'rolKeHnfl Apyrzx Bo3Mo>KHbIX Mecropox4enr.rft.
Ta xe t iAeq 6brna t {cr roJrb3oBaHa, Ho B MeHb[reM uacrura6e,  npn
r'r3yr{eHnrr orAe.rrbrrbrx pyAHbrx MecropoxAeHr.rft c ue,'rb}o onpeAeJre-
Hlr f i  nepcneKrr lB pa3BHTHt pyAHrrr {a.

[IHpoxoe pacrrpocrpaHeHHe n ueQranoft reoJror]r[ [oJ'ryquno
coBMecrrroe nptrMeHeHre 4nof iHHx psAoB oyple n AByMepHbrx Me-
roloB Sa,r:,rpauuw 1671. flpn arot\{ Bbrrrric, 'rrercfl gnyuepHuft enep-
reruqecxnfi crreKrp crpyr(rypHoii xapru B H3o.nnHtrflx, rro KoropoMy
ofipeAe.rrrrorcr rrpocrpaucrBeHrrbre AJ'rr.rHbr BoJrH. 3areu Qunlrpu
(fl8,'Igrctl{UeCtl He lIeM I,lHbIM KaK pa3HOBIIAHOCTbIO CKOJIb3flUI?IX
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cpegnux) HCnOJIb3ylorCtl  I .Jrf l  OTAe,' leHI'{s 3TLIX yCTaHOB,' leHHbIX A"' I I ' IH

Bo,nH I ' I  AIq BbItBJ'IeHIrf l  CTpyKTypHL,IX xapal{Tep}lcr l{K 3al.aHHorc

ryna rr (u,ru) opueHratr l l l t  A, ' ts crpyKrypHoii  t iaprbl.  Bltss, ' leHHlte

ro. 'roir{rrreJlbHble aHoMa,' iHI{ Mofyr 6rtr l  ceqgault c ueQrlrc. on;lr-

Frbre ncc,rreAoBared'Ir{ Moryr o6l lapyxttrb B ocaAoqgblx roJI[Iax

cTpyr{rypbI, Koropble oTpa)KarcT AeQOp[,1aql l Io I loAcrf lr ' larcl i{ I ' Ix l lo-

poA, paciro.tox{etlHblx ua f, ' Iy6i iHe MHoft4x rblctq $yroe. Boo6ue

STrl nep[oA[r{ecKHe KoMrioHeHTbI npfi fJiyueribl r i  3aByail l ipoBaHbI

Ha o6L,tt tHofl  crpyKrypHoil  xapre, Ho 1'a11, fAe l ix l lo}KHo BbIf lBHTb,

oHr{ or{a3blBalor 3Haql ' ITe"IbHylo r loMou{b r lpu pa3BeAI{e II  I ]p)eACKa-

3arrr4v, L,recropolKAeulr i i  r ia 6oree r,ry6oxnx fopH3oHrax.
Bropa:r rpyi lna reo,I iofr lrrecl inx 3aAalr cBfi iai ia c t tplI I leFIeHIIe] '4

r lB ,vNrepHofc)  aHar ru3a @ypre  np i l  H3y t leHHu pa i i leue l l f i f i  3eDeH NI I I -

r{epa"rroB e rurr.rQax v r,Jtn Hcc.r leAoBatntf l  I iopuctocrt{ nopoii  B npe-

; leJ rax  ueQieuocuoro  6accef t r ia  [23 ] .  B  noc , reAt te l i  pa6ore  aBro l )b l

crpexlu, ' Ir lcb K f iO,lyqeHr.rrc npocrblx qICJeHIJLIX xapaKTepllc11111 ]. i l f
r l I l i lcal lurr upeselruaitr lo cJIo)KHbIX KaprI{H r lopl lcrocrl l  B IIecqaHtII i i lx

ir  Ir38eCTHrlKA,-i  rr B qeJIf lX LiX IICIIO/' lb3OBaFIi. i f l  A, ' lg OIIeHKII I lpOHlI-

i l ,aeMocrrl  3rr lx IOpOA. Tar<Ue XapaKrepHcri i t i l t  SltJII , l  [o" ' ; i ) 'qei{bl l l3
r icrr ioro cl ler irpa usyuaeuoii  f lopoi],bi.  PaccrvtaTprtnaeMble ; l i lHHblC
rlpeAcraB,I l f l rcr CO6Ori 3aI ' . IepbI Onrttqecxofi  n, i iorHocrl{ E Tor{Ka-\ Ha

Qororpar!ui i  ur"rt tr f  a, t ta xoropoti  : tepHa ropo;bi Btjr .r l f l i l r l r  qei-r i ibI-
-r l iz, i l  I iopbI - 6e,ruturi .  @ororpaQrri l  SbIi lu I loIBel l i ' : {yrtr l  qi lc.-.r)3oi i

r t6paSorxe  c  i lo i lo i j ib io  3"1c1<Ti loHl lo ro  1 'c r  po i i c l  Ba ,  l iL ' - iu I ib  ; i3 , ' v Ie -

l) t lCl OiITI ' l r ieCI{YIO II"TIOTHOCTL, B TbICqqaX lOqeli ,  i )aCIiOIOl{ iei lHbiX i l l ,

per ) ' , , i tp l lo l : i  I1pocrpa l l c rBeHHoiA cerKe.3r l l  r ta t t i r l te :JareNI  r r ' - . ] ,Bep '
r 'a lo rc t  I - i i l eoSpa3oBl l i iu rc  (>yprc ,  B  pe3\ r . lb r l i ' i ' e  qero  i lo j l ) - i i ; i . -11  oun-
' . rcpuu i r  cner i ' f f .  Lanr r le i lu r t re  npec6paeaBar , I t 'A  r losBo. r i t i i o i  . j ; i i l e - iL - '
' l l . iTb Hyl l(Hble nApaNIeTpbI CIIeKTlla, a nOCdTe;' i I{ l lC l iCrIOJb3 \ ' l lTCtl B

: '{OAe.rIf l } i ,  np€ACKa3blB[| iOI4HX I lOBeAeli l le q),r i lOI ' IAi. l  B I ' l3yl iaC't i t- i } .  I IO-

i )oAax.
i ieJaeHo co3AaH xreroA, o6o6ur,arcqui. i  al la,rt ts <i:ypr,e A"rts oJ.Hoii

1 r . t  B\rx nep eMeli l tbrx, I l  a 38al l lJbI i i  6r,rcrpult n pcr..16p a:oe al i i lel l  (Di 'pl , '

l  t jFl ' ) ,  a ' l 'ar()Ke Bbrri l rc.[nre,rrbHbri, i  ai ] fopl lr \r ,  i io3i;o,r- i i ; louni i  3i l i l t l r l -
i c , ' tb I Io  cor ip t l i ' r I ' rb  BpeMf i  Bbr r f l rcJeHr l i i  l l  o6ner ' - rH ib  I lpa i i r t i ' - iec l : l l i i
i : i i : i " i l t3 SO.tt luI i Ix Iv{accHBoB .q,aHHbix. B co,ieraui lu c Bblr i i ic. ' i i i r€,r ib-
I ; r r t  yc rpo l i c rBoM c I Ieu , ] taJ IbHofo  Ha3 l IaqeHI I f l  3Tor  z " t lop I IT i r i ,  o i - ;€c
i tc ,u rBa jou l t l i l i  quc , rengoe npeAcraB, r teHne ce i i cuuqecror i  3 i tnuc l t ,  t lo .
' , ' , ' . -  e ^.J .1rrJr  uurrDuuE yaCnpocTp?HeHlIe e reOff  usnuecxoi i  i la3BeI I ie .

,t ' ierogr,r, rici lo,'rb3yrourue 6ucrpoe npeo6pasoeaHrte @ypt,e. I iau.rrrJ
iriur,,reHein{e B .[,pyrHx o6nacTrrx 2H&a'III3& nlrelreuurirx pfi,r,cB I{ f ipo-

, l l l )a i lcrBer iHoro aHaJI l i3a,  Aax(e HecMoTpf l  Ha ro , r ro l rcTpeSona
.' l i1cb AorroJrr{rrleJrbIJbre ofpaHHqeHrifl Ha o6a,eM II crpyKT"vi)y pac-
c l \ rarDI IBteMoto I Ia6oDa LaHHbrx.  STor MeroA I lo3Boi l r ler  . lccTl l r l l )
iro.n ruroro 6i,rcrpo4eii'crsuq 6,'r aro Aap r p t1 Ay ctreull aJIbHbIX I{ ar p Hq -
ttr,rx npeo6pasoBa:|'u.i i ., Koropble Mo)KHo cpaBHr.rrb c nocrpoeHr.re\r
<ur4KJrnqecKofi>> varpuqbr, B Koropol:i Haqa,'Io pflAa 3Haqeguii noue-

l 2 r l i : ,



UIaeTCfl B IIeHTp, a naHHafl nOCJleAOBaTe,' IbHOCTb <<BpalqaeTctl  BO-
r -py f>  r le i l rpa .  f lpHrureuner , rb re  npH 3roM onepaqr {H cocro f l r  B  } 'MHo-
x{eHI,rr co c;r lBLrfoM LI c.qo}KeHliu coceAHI4x 3, ' leMel{ToB. Butquc,rt f i re. ln-
Har r  cxcM{ l  3Toro  MeToJ,a ,  HCor ) \ ( r . l i rMaf i  A ,T f  cocTaB, i reHI r f l  r rpo fpaN{-
\ , rb r  FFT,  B l r rxoA l r r  3a  paruKr i ; lauHoi i  I (HLI f r ,  H  nogroMy Mbr  He 6y-

AeNI  Ha Hef i  oc raHaB, l l rBarbcr { .  Or r , l ta ro  r {aK oAHoMeDHarr .  TaK H
, r .B \ , \ repHul r  nporpaN, rMa FFT, ton ,vcr ia ror  oqeHb ur ipo j (y to  o6 . , racr l
rrcrro,rrb: loBaHltf l  tr  r ,rofyT 6ltrb nx. ' l ro.reHr, i  B npofpar{My, r{oTopyrc
tr4bt I I3, ' IOX{i lM t iu}r iC, ec, ' tH oirr,el, t  AaHiIbIX ot{a)KeTcfl  noAxoAfluII IM.
Xoporucc  o l r r rc i lH l re  a" r fop i r r i l {a  FFT npuno, I r . r rc r  B  r iHr r re  l (o r rpana
x  I p .  I l ( j l .

B rn.  '1  f  i ia : l tea,rocb,  r l ' fo  B c, tJ . ' r Iae paBHoMepl loro i lpocrpal lcr -
BeHHOfO pa3\{err leHurr  AarrHbrx \ {o}Kl lo  nocTpor. i rb cHcTeMy ypaBHe-
urri 'r, xoropafl r03Bo.irrer Bbrrrncd'rrrrb Ko3QQHqueHrbr prga @ypte
Hei locpej lcrBeHI{o,  6es xar<rx-" ru6o Marpr . r r {Hbrx [peo6pa3oBaHHrl .
3rr r  t 'paeueHrrr  \ ' ro)KHo pacnpocrpaHrrrb Ha LByN{epr ibrr i  c" r ryqai i ,
rorn n l )n 3ro\ r  Bt ' iecro AByx Ko3$QHrIr reHroB Adrr f l  xaxAor i  rapMo-
HII I { l l  I Ip l l , lCrCu ol lpeAe,r l f lTb qeTbIpe.  TeU He Mel lee MeTOA I l l \ {eeT

3I Iaqrr re. r rbHoe npeHMyur,ecrBo I ro cpaBHeHHro c o6ur l i l , t  MeroAoM,
r i l r i  r iar i  ro3Bo,r lqer  Bbl r ruc, ' r f lTb 6o"[bu]oe qr icJ lo rapMonux.  3ro sHa-
rl lr ' f, qro NfbI N.{o}KeM rpou3Bo"rlbHo ert6aparb MHo}KecrBo A,'IHH oc-
HOIIFILIX BO,'IH I1 3aTeM HCCIeAOBaTI 6O"rtUrOe qHCiIO f ap\,tOHIlt i / l .r lf l
orbrcr iaurr f l  npocrpaHcrBeHHbrx nepuoAnr{Hocrer?.  BeeAeHrre B .x ,Boi i -
uoi'r aua.rl irs @ypre A.lrrr ce'reil npr.i reo,ToruqecKoM olpo6oeaurr.t
r l a r ro  B  x r r r r re  Xap6 ) , xa  H  Meppu :ua  [371 .  Mareva r r ] r r cc r i r r c  oc i roBb l
- tByN{epr{ofo aHairu3a @ypre coAep}Karcf l  B KHurax I (oyra u 4p.
[  1 8 ]  u  P a i i H e p a  [ 6 4 ] .

Ec,rH raurtt 're co6panlt no pefy"rspsoi.i ceru, Mr,r MolKeM nporr3-
BO"rrbHo cnpeAe,rr{Tb AJTHHy Qynrlaueura,rbHofi BoiIHbr B HanpaB.rre-
H I I I I  O C N  X 1 ,  A  U M C H H O  N P i l H f f T b  C C  P A T H O i i , { I H H €  N A 6 O P A  X A H H b I X  B

3TO\ {  HaJpaB . l eHL I l I  U | IH  t L1 .  Aua " l o r t i quo  A " r I uH} r  OCHoeuo l i  BOJ I I I b I  B

Hal lpaB.qelrur l  oc l l  xz Mo){Ho 83f lTb paBHof i  n2.  ! ,a"ree . r rcf  Ko Brr l r { t rc-

",rrrro xoaQQrru,i leHrbi,rrc60li rapMoHur{rl c no\{orrlbro ypaeHeHrrri
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r i i c  / i :  i ,  ec , ' tu  h -0  u  kz- - ) ;  k :2 ,  ecnu h :0  unu kz :Q,  Ho He
olnoBpel\{eHHo; k:4, ecnu kr}O u kz}O; f t1 -  fapMoHl{qecKoe quc-
, :1o ts HanpaBd'IeHHI.I Xr; kz - rapMOHHqeCKOe qHCJIO B HaIIpaB,' IeHI.rU
,Y2, r11- r{HC,rIo roqeK cerH B HailpaB,IIeHHu X; n2 - qf ic,r lo roqeK ce-
Tr r  r r  HAI IpaBJIeHHT.T x2 .  B  arux  Qopnrynax  npeAnoJraraeTcf l ,  q ro  Ha-
l l l i . " r0  fap l loHnqecKoro  p tAa cooTBeTcTByeT Har rary  KoopAr , rHaT cH-
c : rc \1b l  nepeMeHHbrx  x1  H x2 .  lapr r lou t rKu MofyT 6urn  snqucJreHbr
u i l . ' i o ' rb  I .o  3HaqeHHt I  h :ny l2  u  k2 :n2 f2 ,  a  fapMoHHKu c  6o , ' Ib txu-
\1 i l  j rol l lepaMH Moryr 6um oueseHbl di i l { I l Ib rro HecKo,rIbKr{M Tor{KaM
il l l  i jor '1l i-v. 11o:rouy pe3y,lbTaTbr Ad'rf l  rapMoHI.IK c 6o, ' IbulHMu FIoMe-

Iu l ru  oKa3brBaroTcf l  MeHee HaAexHbrMr , r ,  qeM AJI f l  fapMoHI . rK  c  Ma-
, r rb r l r i J  Hor lepaMH.

[Jbi,rHCJHe Ko.?QSHqHeHrbr Oypbe, Mbr Mo)KeM Haiirr.r  3Heprerlr-
rr( 'ct<Hl"r cncKTp no oopMy"'re, f fBdrrfrouler?cn 4eyuepHbrM o606ueHueM

{ ropny" rs t  (a .96) :

s2nrn, : (o3*, + F\ro, I [2r,rr," * 6,?,rr,r) 1 +. (5.ee)
{ r r ra ieur l ,  HaBepHoe,  r roMHr,r r ,  HTo s2nm 6u.ro eupaxeHneM AJI f l

- t r ic l rcpcul r  r I  xapaKrepl ]3oBalo BKJIaA h1- f i  u  f t2- f t  rapuoul ' IK B 06-
xl); io Ar.rcnepcHro Ber'rr.rqr.rHbr Y. Ecnz ulr o6o3HaqHM o6Ulyrc /f lrcnep-
cHlO qepe3 s2y, To npoueHTHbili BK,'raA KaxiAol? rapMOHI.IKII BbIpa-
3r i rcx 0opMyJIoI?

s 'or , , r ls3 '  loo%' (5. 100)

O4uaxo ucxoAHbrri  cneKTp f lBJlsercs roJIL'Ko oqeHKoli  BKJIaAoB
f apMoHr4K B AHcrrepcltro, H, rroAo6uo sce\a Bbr6opoqHblM oI(eHKaN{,
oHH Moryr 3Harlr{Te, 'rbHo orKroHqrbcq oT cneKTpa I lcTI, lHHoll  coBo-
riynHocrlr.  I , lcxoAsuii  cIIeKTp craHoBHTcf 6o;lee ycroi iqIIBbIM IrJII{

" ' IY, lrue oqeHHBaeT cneKTp cOBoKynHOcTI{ npH cTpeMdIIeHI, l l I  o6leiraa
nH6opxlr x 6ecroseqHocrr.r,  Ho Mr,r He Mo)KeM 6ecxoseqso 6parr
upo6 l r  a  Ha HeKoropoM srane BbIHyxAeHbI  3aKoHr lHrb  aHaJIx3 .  Ha-
II IV OI{CHKY BbI6OPOIIHOIO CNCKTPA MOX(HO YJIYqlxI,TTb IIYTCM CI,TIA}KH.
BaHHfl,  TaK KaK COCeAHUe fapMOHHKIT OKa3bIBaIOTCfl 6LU3XUMU,
H npoueAypa ycpeAHeHLIf npHBoAHr K roMy, qro oHH cxoAflrcf K 06-
i l IeMy 3HaqeHHn. crraxusaHHe Bblnor' IHqercq c noMoulbFo MeroAa,
paccMorpeHHofo B pa3Ae,' Ie o AByMepHoM cKoJlb3sxleM cpeAHeM. Be-

ca e QopuyJre AJrf l  s2hrhz, HcIIOd' lb3yeMOii Arf l  CfJIaXHBaHrls.,  Bbr6H-

parcrcf l  c, ' reAyroqlrM o6pa3oM :

l u1u , :  *  ( t ; r - , ,  r , r -  r  *  s?r - r ,  az+r  *s i ,  r r ,  f rz - r  *s?r+r ,  pz+r . )  t
l b  

' '

(t?r-t, at|-slt+r, nB* s\t, r,z-t p,+r )+ f ,s3 , ,u , (5 .101)

Paccuorpunr npl.rMep IrcnoJIr,3oBaHI.Iq ABoftHbIx psAos Oyprg
B KoropoM rrpeAcTaBJIflIOr I,IHrepeC KaK rpeHA @yple, TaK H CrIeKTp.
Bo,ruon pu6ofi H ue 3 H a KH, coxp aHI.iBtu r4ecfl. H a nrocKocrqx HanJI acro-

I

f sftr,
, 1+ -' 8



P-llc. 5.93. 
.Auarpanrua B H3o"rHHl-tqx

no-n^nonpu6oitanx ixaxon Ha nJrtrre Ao_xeMopHMcKoro necqf l  Hn{a l r r  Ar i4axo.' irT#;'i:; H"x i.l, u,,;1:; f ? i:; ;#

2A 25

BaHtr' trccrlaHrrKoB, nroryT coAep)KaTb rIeHi]yrc ria,rreoreorl_):l.pr,ue_cryto ltu.,|roplra{urc.--B_"ipatH.pi4ro*nlix 
HCCJe.(oBairr{ri); r j i , i : i irrcII3NIeptll ir f., laBHoe-J{anpae,' ieHlre bpg_eHruq"", AJtigtV Bil,r ir lLt rr atr_irrrrrryrr,y ni,r;rHo'pu6orisnx srraroe.'trIHorA; ;;;;;;;;,,;""o".,,,,,,,o,.Ha Mi:tOfrix r,6Hax<eglt.qx, I,IoX(Ho o6o6qlirn A.rt, i lccrpoet.l lrr,: i i i-: , TbtiIailptrB"reIIi i . i  n1)eBHr.ix-re.reHaii c ueJrbro i lojr),rreHrif i uor"o".1,r"", jJ-

pefoBr']: ' ' i  '- ir i i i l l tx' 6u,ro cAenalto HecKoJIbXO IIOnbrroli Ae.l. i i ,-rir i iofoaHaJrH3a cxe'./ILI no,rHoriplt60iiHltx si{axoB, II: l 'rreHli ' ix *,a <lr:..-r,uroi,trd'iouaArz oiiHoio o6Haxeuris. Ha puc. b'9J ;i;;;;;;;;,,, c\e,r"ir lpacno/' loxieHlit Bo'lHonplt6oiiur' ix sHaxoo ria rrJr.rre nccrii i i i i : i , i l  _lo-
1-eyO3zricxoro 

Bo3pacra i43 BocrorJHofi qacrrr ixrara AfiJar:o. . itr i i i i . l_
HbIe- BoiiHorrpu6oi.iuue gHaKH ua eroll r;
1; 1;' iiii,ii'l'"o,no, oKor,ro r5 cu ffi:#X,';: il,Tfl"f,i;*.;B pesyrbrare oKoHrypxBaHuff Hsuepenrrri, 

'.a..on'iri,o- ',"; ,;;;;;

?I i^ 
.y,  I ia noeepxHoc*, nopo4or 

'6rna 
i lor\ , , reu(eHa Aepe',rr i rar. ipaMa. nO t.oropoii  nepeABllta,, iacb r, IaHeriKa .f . . i , ]  of lpeAe"Iei irrF f io_c,.'reAoBarenrrrrocru 

T..:.f.:.:1.r.I1,r?. 
r{epee r(a)Kabie z 

"nn'oi}-.le.j;jroC}:pacc'orrrfie or nuHerixu Ao noBepxHbcrn nopogr,r. Tar< nr'i iu".r5.u,."-HbIe .r,aHHbIe oKa3a"rr l icb BecbMa o6teuu
not 

:t ?,]ri,rb B oopMe KolrrypHoii o"r:;"rtJt#o,]o 
o*t" npcrc'iiB.xe-

"\Ha"nr3 3rrrx AaHHbrx c rroMoturro Aeoi iHr,rx pf l ioB Qypre 4aeicller{rp, lrso6paN<eHnnri Ha pac. b.g4, noropo,ft 
.oilr"nJ.irf"'err 

iiaKAByMepHoe o6o6rues[e ArzarpaMM cneKTpa, [p] .rBeAeHHbrx s r , , r .  4.Ha 4rrarpariane (cu. pnc. s.o+; u"anoi^a"u 6o,rrurnx iirri, trpeA_cTaBJrfl rolrlux 3HaqHMbre rapMoHHKH.
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Puc. 5.94. .Enyruepnufi crreKTp BoJlHonpn6ofinux 3HaKoB.
Buge.leu guaqureassutii BX.raA AByx lolrnHlrpyrcu1rix coBoKyrrHocrefi 4,ruu oo;ru

l4cno.'rr:ya uirQopnauurc o crreKTpe, Mbr MoxeM orlpeAeJrr{Tb I,rH-
Ar.{BrrAyaJ'rbHbre Bod'IHoBbre QopMbl, Aaroqi.{e gax6o,rrmlrft ex,laA s
c\eMy no,ruonpn6oftunx 3I{aKoB. Ha prc. 5.95, a npeAcraBJreHa
o6relrHas AlrarpaMMa HaH6o,Tbrueii cnerrpa,rsHofi cocraBJIflrorqeft,
rloJyqeHnafl c noMourbro 3BM; plic. 5.95, 6 - auanorur{Har Aaa-
fpaMMa aropofi no Be,)rIiqHHe soruosoft Qopnu. I4x xou6uuaqHs
H:o6paxeua Ha puc. 5.95, a.  I (apra noBepxgocrlr ,  [oryrreHuas r iaK
riora6uuaqr.r f l  3rux AByx rapMoHHx, uao6paxeHa Ha puc. 5.96. Ec-
,rn cpaBHnrb Kapry c ncxoAHoft xaproft, flpeAcraBJrennofi Ha pr{c.
5.93, ro lro)KHo 3aMerHTb, qro gau6olee cyu{ecrBeHubre qeprbr r{c-
"':orfsoft Kaprbr s aroft npocroii MoAeJrr{, I,IcrroJrb3yroulert .nnul ABe
i' it i) \.1oHrr KH, coxp aHI.rJrHcb.

CPABHEHIIE KAPT

O6n.rHas 3al.aqa 6o.[r,ruEHcrsa reoJ'IoraqecKnx trcc,reAosaHLrfi
.rax.qroqaercfl B cpaBHeHr.rn Apyr c ApyroM AByx n.nn 6o.nee rapr
itcxoropofi reppr.{ropxH. 9ro uoryr 6url Kaprbr pa3ruqubrx trer-
porpaQllvecKHx w Mr{HepanornqecKr.rx cocraBJrrrourax, pasJrasnblx
ilapaMerpoB, xapaKrepH3yr,oqnx pa3Mep 3epeH, r{nH crpyKrypHbre
Kaprbr pasJrr.rqHtrx reororuqecKr.rx ropr.r3oHToB. flpxrune cpaBHeHHfl
noBepxHocreft rpeHAa pagnHqHbrx ropr{soHToB AenaJrHcb AJts BbIFBJIe-
Hr.rfl neplroAoB crpyKrypHoft AeQopMaqHH. csflsaHHaq c sroft, Ho 60-
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Psc. 5,96. Pexoncrpyxquq ugorttHxfr

AByx . [ .oMHHUPVnurUx nO,nuonux sOpm
Ans BonHonpl l6of tnux oHaxoB.

CpagHure c f icxoAHblMu AaHHbtMU,'  
rso6paxeHHblMa Ha puc.  5.93

. r iee  r l ) \ jAHaq 3aAar ra  3ar {J r }oqaeTcf l  B  cpaBHeHI4u xapr  oAHoro  I Iapa-
r leTpa , l J r r  AByx  u  6o , tee  pe fHoHoB.  feo , ro rH I IocTof lHHo cpaBHHBa-
ror r iaprbr pa3, ' I [r{HbIX pal ioHoB u BblAe.r l f l Ior xapaKTepHble feo"Iofr l-
I JCCI i I IL '  OC06ETI I IOCTH.  KOHE' IHO,  HCI { ,VCCTBO UHTEPNPCTAqHI I  TCO. [OIA
{ icHoBai !o  } ra  e ro  npeAlxecrB,v rou{eM o f rb r re  i l  e [o  c l loc06uocr t r  vuc-
. ITCHHO CPABI I I , ITb  HOBbI i l  PAI iOH C TEM,  KOTOPbI i i  OH I ]3YqA' ' I  B  I IPOIU-
roM.  F lec \ ro rp f l  Ha ro  r r ro  r {o , tuqecrBeHHbrc  cpaBHeHuf l  Kapr r rpoBaH-
Itbl. \  I le pC\lCHHblX OI{a3l,IBa}OTCfl nOTeHIIHa"lbHO nO.tIe3HbllvlH A"[t  leo-
J roFoB,  cvu lecTByeT BecbMa orpaHHqeHHoe qrc , ' ro  ro l rb lTor i  H3Me-
paTr r  cx i ) . t cTBo Mex{Ay r (apTaMI l .  K  cqacr ln ,  MHofo  JeT Ha3aA 3Tor i
3a i {aqcr : i  3ar rHTepecoBa, r r r l cb  feorpa0br ,  r (o ropbre  co3Aad ' t r i  HecKoabKo
r r0 . : Ie3 i tb rx  \ {eToAoB cp  aBHeHHq npocTpaHcrBeHHblx  pacnpe. {e . leHI r l ' t ,
I l i t l lpl l \ , lCp, lvleTOA BbIql4c, leHufl  -VcpeAHeHl{Oli  rr, , Ieplt  CXOACTBa t l  Me-
ToI  nocrpoc l rus  Kaprbr  pacxoxAeHi l r ]  Mex( Iy  AByMf f  I IoBeDXI loc-
' l  

t N { I I .

f lo-n; r . r r r  r , roMy,  poJb cp aBHeHri f l  I {  apT Ao,rxHa 3H aqI ' r re, r rbr to Bo3-
i ) l lc r r r  B 6r 'Jyuleu,  TaK Kar{  t rHTepnperar{ r i r r  6o, ' Ib txoro qt {c" [a LaH-
l r r , rx ,  ro. j r ' \ i r {aeMbrx co cITyTHHXoB 3eu,ru,  Tpe6yeT pa3Bi lTxr  cxeM

Prc. 5.95. Boccrauoueur,re Sopmu ro.nnonpu6ofiHbrx 3HaxoB B necqaHuKe:
i i  -  nepcnenruBHaq Aliarpavua cauofi  6o.r lurori  cneti lpa,rruoi i  xovtrot ieuru; 6 -
nepcnexrr;BHaq AHarpaMMa nropofi  r"ragHorl Bo,ruosorl Qopvu; s - noBcpxrrocrb,

o6pasoeauuaR xou6sHauruer"r AByx aoMIJHupyrcIr lux no,luonltx Qoplr
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aBTOlviarriqecKoro pacIo3HaBaHItfl 11 aHa,'rr. i3a Kapr. coorBeTcTBylo-
ulue a.rrroprTMbr Aorx(Hbr 6brTb cos,laHbr reo,'rofaMu ti ApyrriMH yqe-
HbIN{ ri, fl cc.rlelyrcqu i\,r H 3 eM,'rro, Koropbre o6"r a4a rcr loirarouul6,g.t
sHafrr{qN{}t A"Tfl rrirrepr]perarrHr.] 3rnx Aar{Hbrx. B cBoro oqeperb reo-
rorrr Ao.rr)r{ubl oBr'raAerb MeroAaMr{ KoJir.rqecreeHuoii o6pa6orxu n
I{X CUCTe\{arn3alruIt c reM, qro6bI MaIxI]ubI cMof,'IH B3frb qacrb pa-
6orui ua ce5q. Ec,'tr i 3Tofo He cAe,rarb, ro Mr,r 6yAenr 6yxaa.' ituo no-
rpct-retlst no,l, rytir.qou rapr, $ororpa$riir, 1o,[yrreHr.tbrx co crryrr]H-
r{o l r ,  c  o1t6 l ra. : ruror i  reoQasuuecxor i  a f lnaparypbr t r  c  fp)n jx  3K3o-
' l ' l t L l c c t { r r Y  n n o l e ' r n  6 r r-  - ' ] yue ro '

O6u1ee cxoAcrBo

flo-sriAr.rN{oiuy, npocrefiuur7 nyrb cpaBr{eHirfl AByx Kapr cocrouT
B BbrqucJieHuu xoe$QurIHeHroB KoppeJrnqtrri Mex{ny Kaprupyervibr}r}r
nepeMeHHbrMH. EcJlu ABe riaprbr llocrpoerrbr ,I,rrr flepe]vieirHbrx, rr3-
I \ , ICi ]EHHbIX B OAHIIX I , i  TCX }KC TOqKAX, TO 31'OT MCTO"4, COCTOTIT B BbI-
qrrc,rreHl.in xoeQ Qlrqueur a Ko-p p e!{fl r lurl M ex<try K aprupoB aHHoii nepe-
ueHsorl 1 u xapruposanlrcfi nepeneHuoli 2, npu srolur coecer,r He
rrpriHrrN{aercfl Bo BHirr,rar{tre pacrroJrox{eHrre roqeri. KoarbsuuHeHr
Koppe"rflurrr Bbrqr{cdtflercx no QopuyJre (2.24) r.r Aaer. Mepl.-o6u{ero
cooTBeTc rBi.rfl il{exAy AByMrr rrepeil,IeHrrbrr,{r1.

FIa no6epe>Nre Ceeepuoi i  KaponuHu (puc.  S.g7,a)  6t r , r  co6pau
pri AoFrirbrx npo5 us ocaAria Jr.r\4aaa. C uc,tnio ir3yrreHi.ir i j irci lpeAe-
Ilug pa3l"tepoB 3epeH ocaAKa, BblqHC.[eHbt o6i,i. irrbtc crarr.lcrl lqecrif le
:iaparireplrcrrir{a (cpe;iuee, craHAapTHOe OTK,tOFreHrJe, act[vrj, lerptiq
It :xcqecc). i\ lnorue atsTopbi BbIcKa3aJrr{ npeArro",ro}Kc.Hr.ie, ! lro pa3-
. l I r r {Htre xor ' r6I IHaqi t r r  NroMerrToB pacI IpeAeJrcrr r r f i -er fQelr rueuoe
cpeAcrBo ycraHoB"'reHuq ycroBxfi ocaAxonaxoil.rreHrif l. fIpil ucc,re-
jI,oBaHI'irr cetlseii r\,texiAy pa3,lrrqHbIMu crarHcrlirrarutir 6u;ra cAe,rlaHa
noIIbITIia ycraHoBrlTb, ACCTaroqHbL'tH OHLI AJIfl oltpeAe,'IeHrrfl B , 'Itr-
r,tarte o6"lacreli, B uoroitblX yc,{oIi lra ocaAI{oHar{orri lell}tt c)'uecrBeH-
HO pa3Jrrqalo l 'c f l .

Ha puc.  5.97,  5 npeAc' faB,re i ra r {apra cra i rAapr i roro or i i . i roueur4r i
pa3\rePoB SepeH ccai i l ia  B a ' l r rM?tr€,  I ra pt rc .  5.97,  e _ napTa actrN.r -
Mer i ) i r r i  pacnpeAe,rret ruH pa3NrepoB 3epeH Arf l  ro j i  xe nt i5opxu.  Bl r_
ci(a-luBa,locb npeAnor'IolKeHHe, qro acHMMerpIif l I ' I  craHAaprHoe o'i-
i ' : . ' ioHeil i ie, paccr'rarpaBaeMbre BMecre, tBJrflroTcfl eSQerrunHur,r
cpe!.C'rBo;rr r<naccurluxa(r{H ocaAr(oB, rrogToMy Ba}KHO, qio6u 6r,i",ra
t ioJVr ic t i i l  o i {eHKa coorHoueHHf l  Me}KAy HrrM}I .  Tax xax o6e neDe-
MeHitbie i i l i"rlr gHqr]cr'IeHbl A,'If l  ucxoAHblx AaHHbIX, CO6pauHux B o.1-
Hrrx rr rex xe roi{r{ax, xoesQnqHeHr r(oppe,'If l Iu]H MOXer 6rrrl sbi-
qrrcr'reH riprMo no HcxoAHbrM AaHHbrM. Koes@uqneHr KoppeJrflrutn
Me)KAy AByMf l  t (apraMH r  paBeH 0,52.  3al rernu,  qro reorpaSHue_
cKi.r.e r{oopAriHarbr rorreK He paccMarpr{BaJrl.Icb. 3ro-caurtfi 60"11-
I I ]OI I  FICi IOCTATOK METOAA O6xlEIO CPABHCHI. IS,  TAK KAK AAHHAfl  KOP.
pe,rfU,rrs MO)KeT OTpaXaTb cTelreHb cooTBeTCTBIif AByX KapTLIpye-
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Puc. 5.97.  L ls ldeHqnnoctn pa3MepoB qac-

Trru AoHHbtx ocaAKoB ua no6ePexre
3a.rrnBa n Cenepnofi KaPo,nune:

o-r iapra,  noKa3blBalo[ lat  cBt3b U3y'
qaeuor i  [J IouraAL c no6epexleu ea,rn '

Ba:  6-craH,rapr l i3oBaHHoe orKnoge-
uue pasvepon aepeu (e cp-e. l r rHuuax);

3aurpuxoBaHbI nnoqaAl{, fiMeIOUlIie
craHAaprHble oTK, loHeHut pa3} lepoB 3e-
peH, 6o.nlurue 1,0;  s -  acuMMerPnt
pacnpeAe,'reHI.tfl Pa3llepoB 3epeH; 3a'
rxTprzxoBaHbI n!'IOulaAlI, COOTBeTCTBylo'
rIr.re oca,1KaM, H\IercilIIIM IIO"'IOXHTeJIb'

HyIO acsl{MerpIIIo

i ibi \  rr . to[IaAeii  (e.nltxoM H,' I [  )Ke 6l, ITb pe3]"r ibTaTol ' I  6o,tbxloro oT-

r i , roHe l l Iu  B  N laJ Io i ' i  o6 , racr I i  KapTbI .
l lpe4nonoxyM, qro relepb Mbr xori .rM cpaBHIiTb ABe I{apTbI,

iJ l lOTOpbIX [epeMeHHble f l3MepeHbl He B OAHI'IX II  TeX ]Ke Toqliax'

l ._) r lH i i3 BO3Mox{Hbtx cIIoCo6oB [o, lyqeHutl Mepbl o6qef6 CXOACT'

r r . r  _  o [eHKa SUa. leHu i ' r  AByx  I lepe l , reHHbtx  Ha Iv IHO)KeCTBe TOqeK ceT-

i \ r r .  o5 tue f i  A , r r f l  AByX rapr .  Tar  KaK r rpor leAypa oueHoK cBf i3aHa c

irr; i iBr ' I€HIIeM Ot11tiSOK, Be.r lr l t{ I lHbI I iOTOpbIX [,{bI He B COCTOIIHI' I14 OUe-

r{I1' I 'b, TO )I(C, ' IATEJIbHO PA3MCCTIITb TOI{KII TOIYIICHH' OqCHOK IIA'

.  t i ) . lb r io  6 , rus t io  K  TOql iaM Olpo6oeauuf l ,  Hac I {OJ lb I iO 3TO BO3N' lOx<-

ri(r.  Aei iCTBrrTe,tbIIO, oAHa II3 HaH6O,'Iee :QQexrunnblx cxeM coCrOI' Ir

ir  i to.{yqeHli l{  oqeHOX Ol1Hoii  nepeltennoft nO ee KapTe B I{3OJII ' IHI{nX

,r ,rax1o, 'r  ToqKe pacfio.rroxeHHn npo6r,r Bropoii  neper,reuuoli .  I locle

,f i l fo N,io)KHo ouetl l i rb l ioppenfful l lo Mexil . \ '  AByN{ff nepeNIeHHbIN{lt '
() ; i i taxo HrlKaKOf{ cTarl icTuriecKofi  3Har{uMocTLi npIInlrcarb [o"[yqeH'

irrrry KO3S0lrqi4eHrV KoppeJIt{Uuu MbI }Ie [ , IoX{eN{, raK I<aK ol{ Ue"t11-
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KOM ocHoBaH Ha f iHreplo, . i [poBaHHbrx
AexHOCTb xoppe.rysqulr IroBbrlrraercfl
xoltTpo,4bHbIX TOrleK.

3HaqeHtif ix. O.leau,{f lc, tra-
c yBe,II , IqeHIIeM rj , i roTHOCTH

pa no ,q,aHHbt1rt,  Co6paHHbl14 qepe3 10 d' ler I loc.qe Bo3Bel1el l l4f l  6o, ' lb-

uoir AaM6bt l lera"let{o or cepeAllHbl nr ' loul,aAu. tr ' Isl ' IeHeltue ypoBHff

I roA3eMHIr lX  BOI  3Har l l l reJbHo I I  i l peAcraB.qeHo t iapro l?  pa3HOCTei i

(nuc .  5 .98 ,  a ) .  Tax  )Ke,  Kar (  i t  l i cxoAHble  Kaprb l ,  nocrpoeHHble  c  no-

N,rotr iblo aBTo\,raTt4qecKI]x I lpofpal ' lM IIocTpoeHlif l  l {apT B l l3or ' l l i l { l l f lX,

r iapra  pa3HocTLI  6u , ra  nocrpoeHa nVreNI  Bb lq l t raHI l t  ! ,Byx  MaTp l iu

: l l rarleHuit B y3,Iax cert l  Apyr rt3 j tp\rfa rt  noC,i]e.1yrc_l l lefo npoBe!,e-

nnrl Lr3o"rl l tHrir i  no AaHHbIM no.IIyqeHHoli  Marpl lUbl. I(oueuuo, ec,r l ' l

A , ' l f l  o6eux  t {ap l  6b i " r I I I  l l c i lo , lb3oBaHbl  o ; lH l l  I I  Te  T l ie  Haor loAeHI I t l  B

c t iBa) { , ruHz lx ,  To  pa3HocTl I  r , le ) I { l y , IBVMf l  N ' l l {oxecTBaMI I  I ICXOAHbIX

l a u l t b r X , l e r K O  B b t q r l c . t u T b  I l  3 a T e M  n p O B e C T I t  l l 3 O J l l t l l l l l .  O . q H a x O ,

l ia r i  Bb t ,  HaBept tO,  3a \ {eTI i . t t t .  He BCe Toq i iu  f lB .1 t l }o rCt l  o ( l tUUiU i t  . l . . lq

AByx r{apr.
B:rc lv  npr ' l i \nepe o6e Kaprb l  I loc rpoenb l  B  oJ I I I l x  I l  rex  x (e  e - i l t l -

i l l rqax  I r  CpaBt lc l l l l e  l l x  npoBoAt lTc f f  c  no \ {o l l lb l .o  I lpocTo lo  i j l ) l t I l l -

r i rn l r r r  3HaqeHl l i i ,  coorBercrBy lou [x  pa3HbIM I {apTaNI .  oAUar i .o  :aAa-
qa cpaBFIer {u f l  3HaquTe. r lb l {o  yc r ' IoxHf le rc f l ,  ecnr l  I {apTr lpoBaHbi  . ] .Be
pa3 l lb re  [epeMeHHb]e .  o6parnucs  renepb K paccMoTpt )Hu lo  c .q ] 'qa t ,

r io fAa Tpe6yerc f l  cpaBHI l rb  ABe Kaprb l ,  Bb Ips)KeHHble  B pa3Hblx  c i l l l -

i luqax rr nocrpoeHHble I1o pa3"rII Ir IHbIM I iOHTpO,r]bHbINI TOrII(aM.

H au 6olce IIepc f ier(Tfi  BH bt N,tu \ ' teroAaN{Ir npeAcl{a3 a r i  l l l  reo.i ]  () f  l I -
qecr iux  c rp) 'Kryp ,  Koropb le  MofyT coAepxarb  HeQrb,  tB , ' l I f lo rc f  v re -

TOILr  Orpa)Ker rHb l \  ce i i cMur {ec l i l l \  BOJI I I .  Bpeua,  Tpe6 l ' ' e \ '1oe  ce i l cNtu-
qCCKI IN ' I  BO, I } IA} I  I , I I f f  TOfO,  qTO6bI  NPOi iT I ' I  OT NOBCPXHOCT} I  AO OTPA-

TKarOru .ero  IOpt i3o l tTa ,  MOiKHO ToI tHO t I3Mepr rTb.  f lo  a r t ' l l ' t  I l3 l \ {ep t r { l l -

,<1N,r r ' to)rHo i locrpolrrb ceficMllr lecxl l l i  pa3Pe3, l{OTOpblr i  .4acr I ioH-

$r r rypauurc  o rpa)KaIou{ux  fopu3oHroB BAor ' tb  
" I I l l l t l l l  

reo0oHoB.  f lo

iraAy cei lcN,rrrqecKIIX npoQ["' Iel i  BAO!'Ib noAo3peBaeN{o!i  crpyl(rypbl

] roxHo nocrpo i l rb  ce l ' " l c \ ' l l l qecK) ' lo  KapTy B I I3OJI I t l l l l f l x ,  I iaK 3TO 6b l '

" lo c.rr,€; ' IzHo l la pl lc. 5.99. Xors B 3rl ' I  AaHI{bIe 6bl. lu BHeceHbl no-

npaBr{u  Ha Bce feoMerp i lqec l iue  QaKropbI ,  xoropb le  B"nuf fo r  H i l  Rpe-

\ r r  Bo3Bpara  Bo, ' I l l ,  I le r  To t lHofo  cnoco6a npeBparHTb 3TI {  H3Mepe-

l r ru r  B  ou ,eHKH f .ny6r , rHb l .  3 ro  npoucxoAl iT  no  TOi l  | Ip l lqu l ' le ,  qTO c l (o -
pocrb ,  c  Koropo l i  ce i l c l , l l l qecKat l  BoJHa npoxo i l l l r  ! l cpe3 nop.x , l , l ,

l t : jMeHf fe rc f l  B  3aBl rcu \ IocTH or  I i x  cocraBa,  l , ' I ) . ' 6 l iHbI  I ' l  MI Io f I IX  l lp ) ' -
f r rx  np i lquH.  oAHaxO I {apTa B u3oJ t i l } I l I t t x  , i l . , l l t  BpeMeHr l  B03Rl )aTa,

ar {a . {o r t lqHar ]  n3o6pa)KeHHoi t  t la  p l IC .  5 .99 ,  6y . re r  coorBercrBoBarb

no SopMe crpyxrypHoi i  xapre  orpa lKa lou le fo  fopr l3oHra .

. [ {a  puc .  5 .100 uso6pa) ' t {eHa c rp} ' t { rypHaf i  I iapra  B i l3o , r r l l l i l t l ) i  Ha

TOi r  Xe n , lo l l la ! , r l ,  [ocTpoeHHar{  no  l I3N ' lepeHI I f lM B CI iBa)KI ] } lAX,  i le -
peceKaioulHx orpax{arcu{l l l i  ropg3gl1T. 3ro Aaer HecKoJ'IbI{o 60'rec

JeradrbHyto  r iapruHy c rpyKrypHot i  r io r i surypaun l r ,  qeM ce i i c l lHqe-

cr ia r r  KapTa,  xor t  o6e oqeu l  c l l , ' i bHo HanoMl lHa lor  Apyr  Apyra .  I IaN ' t

HyxHo cpaBr lHrb  s r l l  ABe Kaprb l ,  q ro6b l . .o lpeAeJ l lJ rb ,  rAe ce f ic r l l {qe-

CKat{ Oqell l {a CTpyl{TypHblX oTI(. ' IOHeHIl l{  CI{, ' l l ,Hee O'IJII{qaeTcfl  oT

I iapruHbI ,  no ,nyrJeHI Io i i  npr r  6ypenuu.  OAHaKo ce t ic ; i l l l ' recxue Haa) .T Io-

IeHHf l  r rpoBoAl i . r lHcb He B 6ypoeux cKBal I iHHax,  fAe I43N' lep fJ I l l cL  o r -

I(apru cxoAcrBa

_.,_ lpu".p n_pocreii,ruero cpaBHeHrrfl i lByx Kapr nepeMelrni,rii ol{r{oforI{rra B o4rrof i  u ,o1-]- , .  g6tacru_ ir i ro rr3oraxr.rr .  rrJ. ,r1r11g1y11ro
:_o^ ,Afyt crp]/(rlrpHbr\.{ r(apraNr e ,,sorn,,ru"x. Kapra' ii u'ir"n., _3TO KapTa MOU-lHOCTefi Hrrr pa3Frocrefi a6co,,trortbrx or\.'cru:( 4tsJ'X rO-eepxHocrer : i .  AHa.ror i lqHbte Kaprbt  Mo)KI Io nocrponl . r r  ; l , r !  p i : t : lHoc_rei r  rar<ux nepert renHbrx,_nun porrap iup""  urr ,  f ipoqeHr i l . ) r  co.{ep_xaH' 'e  KOMrroHeHra,  H:nrepeuuoe , { , , r r ]  ABvx,  fopu3oHroB [ lpocrsrenpt{MeprJ npeAcraB,rren:,_ H_u puc. 5.gB, 

'a' 
H o KapraMrr yp,JBrrfl noA-3el \ { r lbrx BoA B I l rar l - - !e6pacKa.  I (apra a n:odpaxaer yp( iBrr r rbrro l3e*{r rbr .x  BoA no AaHHbrn,  coOpauusr io 
"  

lgb. ; .  i i ;p i r ' , : , ; ' , j , , ron._

a

Prc.  5.g8._OrMerKH ypoBr{ , j  ao4br ao6 . l ac ru  He6pacxa  (no  H_ r6mo :1enn_
q M  s  c x s a x u H a x ) :

.r - ),poBenb Bo,rlbr B l gjlt r_.; ,j '_
ypoBeHb BoJbr B 1960 : .  i r { )c, ,Jc co-
op l Jxe i lH r  BO_10_ \paHr , . . r , . u l  1 ;  t t  _, l 3 v e H e H h r  )  l r , , e r j n  c  l g 5 t j  n , ,  1 9 6 0  r . ,
no,ry ' rcHHbte I Io pa3HOcrf l  \ !  oT\ leToK
I(apr a u 6. r\lecra Ha6"rroAeHas or_
MerleHbI Toql{at \ i l I .  Ot l rg l l ; ; ,  J , , t i l t3aHble Qyrax rraA ypoBHe\r  \4.rDr l

'r---d\
/ .Lo9 \\

\ \  \
\ /'-

C \00
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Pnc. 5.99. Crpyxryprran xonQNrypaqun
orpaxaroqefi noBepxltocrr,r, onpeAeJreH-
Haq c noM.oxlbto BpeMeHr.t Bo3BpaqeHls

ceficuuqecrnx curHaJroB.
flpt u uurl !'rr.tnnrMn yKa3 a Hbr ceric[r rlqe-
cxue npoQu,ru. I4so,rrrullri cooTBercrBy-
roT ncnpaBneHHoMy Bpe],reHn Bo3BpaTa

BO.'rH, BbrpaxeHHoM)' B CeKyHAax

Fnc. 5.100. CrpyrrypHal Kapra KpoB-
Jrr{ oTpa)Karcqero ropH3oHTa, nOCTpOeH_

Hafl no AaHHbrwr 6ypeHun,
Orr 'rerru yKa3aHH n Qy.rax Ha.q ypoB-

HeM Nroprr

\Iert(Lt I{poB/' I I I  OTpax{arcI] lefo foprl3ot{Ta, rr o6e r iaDTr,I BbrDa;{{e}Ibr
B pa3Hbtx e.It tHIII Iax. ! , ,rr  roro r{ro6br npflN,ro cpaeuurl ux, [ ,{br
AOr'r lKHbr o,!Hy 113 Hr.rx Bbrpa3r4rb B eAuHHr{ax Apyfoi i  ,r I I60 nepeBec-
rH o6e B crarrAaprr.{3oBaHHyro, 6espasnaepHl,ro $opuy.Bnpaxeuue oArror l  nepeMeHHoh e repHrauax apyrof i  r iMeer on_
PCAC"I ICHHOC NPCI IMYUIECTBO,  TAK I {A I (  CPABHCHLIE 6YACT I IPOBOAI ITbC,
B e-[ l . lHI{qax O,q,Hoir H3 HCxoAHbrx KapT, r{To n03Bod,rffeT HaM yKa3aTb
I" ' IOIIaAH, Ha _KoTopbrx KapTrlpoBaIII laf l  nepeMeHHaq <<6o,lsr le, .1914
oHa Ao" r )KHa 6br rb>>,  I4 , r I I I  << \ {eHbtue,  qeM 3HaqeHxe,  npeAcKa3aHI IOe
Ha OCHOBarrun  3 l taqet ru r i  ; lpy ro i t  ne l teMeHHor i r r .  OUer r i<a  o ;1Ho i i  ne_
peN{eFIHOii qepe3 Jp\ ' f \rrc ocyrqecrB,rrf leTCq C nON,rOU{bio },reroj loB
liaI iMeilbII I i lX I iBafplTOB, i lOC,rte qefO lta XapT\r I lai lOCfiTCfl OTK,,IO_
i le l {Ht  npe, {cKa3aHlu , t_ \ :JFTAqeHUI : t  nepeMei l } ro j i  o r  J .c i i c rs i lTe , r rLHbrx
suaqe l r r r r l .  O60: r r ra . r r I \ , i  o . { r r , \ '  r iapr I lpyeN, r ] ' r c  o r reHl rBaeu] , ro  nepe\ reH-
: { )-rc qepes } ' , . ,  lp}, .yr uepes X. Ec,rrr  Ha6. lrcAerrrrrr  o6enx nepe-
IueHHbI)l  X t Y OC)' i l IeCTB,rItJIHCb B OAIITTX Ir TeX )Ke TOr{Kax, TO IrOgrrr\{ Ha6"nrorcr{rrflr\{ N{ox}ro Haliru perpeccrrrc y ua x. I4ciro;rrsvs
I.paBHeHHe pefpeccf i f i '  r t {ox{I lo npeAct(a3a'rb : ]naqei lue nepcuerinof i
)' e x.ax'ry,oii roqrie, T. e. oaKrrrrecr(u cocraBrrrr, r{apry x r: replru-
l rax Y. tr .{ult l f i r  cJoBaMr,t,  MbI Bblr{uc,rtuM

W - - A  a  \ //  - y 0 - f  P l  , , \ l (5 .102)
4.1fl BCex rorrer( riapTbI, fAe Y se.rflercs .rrHHeitHbnr npeo6Da3oBaj
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Hrier,r x B eAHHI4llbI 1" nO,ryueUHbIM nO MeTOAy HallN{eHb[ll lx KBaA'
paroB.  Xorrr  o6HqHo Ad1f l  HaxoxAeHzq sHaqeunt i  l lcnoJlb3yercf l  J I l -
ieiinar perpcccrlr Y sa X, A;Ir 3'toil ue,'I i .I Moxiuo ficttoa']b3oBarll
'raK)I(e no!'r14Hor\4r.ra"ribHyro l lcrpeccr,Irc HL{3Ixllx nopflAlioB. l lpouery-
pl  ee no; ' I )qel l l l f l  B TOr{I IOCTI TaKaf l  )Ke'  I {aI{  B CI ' ICT€M€ }paBHt. t lUH
(4.13)-  (4.16)  ,  c  reM , , r r4rub LI3MeHeHI4eM, r l ro apfy iv tenr  -  3ro o l  Ha
I i3 ;B"VX Kapr l lpyeMbIX I lcpeM€HIIL ' IX,  a He I IpOcTpaHcrBeHi laq i io-
op.r , r rHara.  I - laxox:Aerrue t io :QSuqlreHroB y i )aBIJeHHt (5.102)  ocy-
I . j I , r ' C  f  B . r H e  r c f l  c  I r o ) l o u { b } o  | 1 ' p q ' 9 1 1 f l  H o i J i i l , l b H I j x  

"  
P a B l l e l i I ; I i :

n
f--'t
\  ' ) '  -  b , ,

/ l

n t !  r l '

\ t  -Y,  ) ' , .  ,L^ !  .v,  r ' , ' \ r  - , ,  i .
L . . . ' ' ' '  a L " '  " t  / .
l = t  t - r  J = I

I I

,r,  !  -Y, :, ' . u
I  = 1

l(OTOpl, Ie B \ ' Ia

i 5  1 i  ' 3 ;

i  ( 5 "  i ( ) - i )
I

f lonyrno Mox{Ho roiryuurb Jyqlxyrc orIeHKy f c uoltourbto l lc-
. ;1rrHo]{ua" tbHoi i  r roAe;u;  coorBerc ' fByloulne Hop\{a. - Ib l IL Ie - \ 'prBHeHlI t
Jarr r r i  B (4.32) .

f loc; ie  roro r izu i  r rar iAeuo y l laBlrer{He,  onpe-re i t tource o i tHy I I3
ttopelleli l lblx l iCpc3 ,l, i lyryio, Moi'I(Ho Bi,IqepTIirb l iapTy IIpeACI(a3arl-

rrbrx SHaqeHnii Y. Tari riaK sHar{eil i l f l  y I lo.]Iyqalorcfl Tor'IbKo Ha 0c-
HOBaHHIi 3Har{eHr4ii nrOpoii I lepex{eHHofi x u coorsoixeHHfl Me)K.fv

1' w X, Ko'ropoe Mbr onpeAeJrilJtrr, Kapry Y ltoxuo cqlrrarb (aproil

X,  nnpaNeHHoi i  B eAHHHrIax Y.  Kapry pa3nocret? I -Y r toxno
CI{I.ITATb KAPTOii PA3HOCTCji MC}KAY X W Y, BbIPA}KEHHbIX B CAIIHI{'
uax  y .

B eroli qacrsoil 3aAarte N{bi l4}trepecyex,{ct{ reM, HacKo,rbKo xopo-
r l i i )  cer icMr{qecKHe AaHHbre npeAcKa3brBaioT cTpyr(TYpy.  c , reAosa-
' IC. .TbHo,  [ {br  Mo)t ieN4 onpeAe.Dlr rb Y xar '  r , ry6t tn1 'cr fy t i r } ,pbt ,  a  X-
i i t t r (  BpeMe Bo3Bpai l leHI l f i  ce i icr { r iqecr<oi j  BoJlHb] .  Tal< l r l r  o6i la30}r .
( ' f l  o),ro[Ibro ypaBHeHIlrr perpeccrr]i

rny'6nHa crpyxryplr: bo*0r (apeug Bo3Bparr{eHiie ceficri l l tecr<oii eo.ruu).

] {O.,KHO NOJ' IYqI{Tb OqCHKY CTPYKTYPbI I IO CCI iCMIiL]ECKI,{NI  JAHHbI i l l .
Tlir< xar< ABe rrepeMeHHbre 6brJrrr tr3lt{epeHbr l le B ofrir{ar(onbrx roq-
r iax,  MbI  Ao, ' IxHbI  cTpoITb Haue ypaBHei i t l0  Ha ocHoBar{r r i r  ( -J l ie i lox
.X rr I, nor'tyqeHur,rx B npoN,rexiyrtiax Me)Kr1y rioltrpo,rbnbrl,ri i  roqKa-
\ , r r r  ro nporpaMMe nocrpoer i r l f l  [3o,r ] r . rHHr i .  f lo  ero j i  np i . rqurre r ieBo3-
Lrox{Hbr r i r rKar(He oqeHKH KaqecrBa perpeccurr  Y ua X.

Tlluri I Ioi? Qopurt \ ' rox{Ho sarr i ic:rTb Tar(:

I  n  :x  I  l ro l  i : r
L:.r )\,1'Lr, i  L. 'xr
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Puc. 5.101.  Crpyxrypuan Kapra,  noryqen_
Haq Ha ocHoBaHLru cel icuuqecxux AaH-
Hurx { t r )  H r{apra parnocref i  orMeroK H3o-
rl.tHHR Kaprbr <(a> H crpyKrypHofi KapTbl
pnc .  5 .100  (6 ) .  3au rpuxonaHu  n ,nou lagxn ,
Ha xoTopblx npeAcKa3aHHbte 3HaqeHHC nO-
! ' IOXl. rTe! ' ILI IbtX OrX.nOHeuuf i  HU)I(e ucTtH_

HbIX.

I l : o r r r r u r r r  v r i aJaub r  a  Qv rax  Ha . . l  \ . poBHeM
\1O p' I

P a t ' . 5 .  l 0 2 . , D , n e . n p n r * o r e  p e r p e c ( . H H  ) ' s a  X
H  ^  Ha  t ,  noc rpoeHHue  no  nabopy  nu r6o_

portHbrx Toqex

Prrc.  5.  101,  a npe^1craB, . r ler  co6ot i  Kapry oqeHon crpyr{T.} rpHr, rx
orMcror{ '  [o , r rYrreHHbr\  r r3 ypaBHeHri r i  perpeccr{11.  Tar{  xa i< ypaerte_
lit i_9 

p.lt l".cHrr BLI p aiKaer npEMyro 3 aB r.icHMocrb, QopM a oqLrru e ae_r ro l l  c rp )  K r ) ' l ) b r  i l J . eHr rJv r l l r  sopue  Kap rb r  Bpe ] \4c r rH  BO3Bpau lcHHf f
ce i i c r rqecKr r \  no . rH .  O tHano-  uua , ra  .  B l )e [ reH11  Oo" i ,  n f r *oSpraou r_
IIa B ixKa,ry a6c0.[roTHbrx orMeroK. ] 'paeuenne, cBfl3brBarcu_(ee f.rry_6t tuy :a, re l 'ar { r r f l  crpvr( rypbr  r {  BpeMrr  Bo3BpaqeHuf i  cef icMpqecr(yx
BO.rr r '  Mox{r{o paccNlz lTpHBaTb r iaK croco6 OrreHr(r r  cr iopoc.r . r r  pac_
f ipocTp ar{eHr i  f l  ccr ' : rcM l {LIeCKrrx CUrH ?r . roB.  Ta r i r r  ru o6p a 3oM,

^^ _,,1'],y6'nr crpj'r irypbr: 1389,6- r692,b (oper,rn Bo3BparqeHHrr ceii5srqcgiorjBO"rrrhr  )

Ha plc.  5.101, d r .r306paxeHa Kapra pasHocrrr  )r_?. l l rouraarr,
HA I{OTOPbIX CCi iCMHIIECKI{C AAHHbIE OIIEHI{BAIOT MEHbUY}O r . IY6UU1I
crp) , r i rypHofo roprJ3orrra,  qeM pea, , rbHo cyqecTByrou(aq;  HMeKtr  BHArro.:ro)Kure,'rbHbrx orri, loHeHrli l . Tau, r4e ceiicuuqecxue MeroAbr npeA-ct{a:ibrBaror 6orrurlyro r,ty6rrHy, oTKditoHeHHe 6yAer orpllqa;,itur,rN{.
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Prac. 5.103. tr lsnaeHqueocrr craHr.aprl t-
3OBaHr: l l lx  napa: l IeTpoB pa3Mepa qacTI ' lU

AoHHbrx ocadKoB, co6paHHux Ha node-
pc)Kbc Cencpnoi i  Krpo. ' r rnr t  (xaprn
l,rcxoAHbtx EapaMerpoB npe.[.cTaBJIeHbl

r r a  pnc .  5 .$7 ) :

c - cTa r rAapTu3oBaHHoe  cT l r r l apTHoe
^ r 1 1  n ^ u A r r n a .  6  - r r t u-  . . , , . . J : r p T r r 3 o B i r r r H a q
aculv{ t ' leTpl t ;  6 -  I iapT{ l  pe3HoCTII  OT-
\leroK lr3o.'rrrrurir xapr a lt 6. E.quguuefi
r3)reDeHlJt  r ia l )T rrB"rr tgTc. f  cTaHAapTItoe
f)Tr i . r roHeHLre oT cpel l t ie fo 3HaqeHIt  l tc-
xor. r rbrx napx\ terpoB. f l , {ou{r .1: t r r ,  coor-
BercrBlrloIIIlte noJo}KllTe,'rbtrbtrr oTi{.rIo-

H C H I I ' \ 1 .  3 A I I T D I I X O B A I I L I

l l l . r r  r rcno.r rb:JoBi jHrrr r  3Toro r {ero- la r ror ,vr  Bo3Hul iuyrb i leKoro-

i)rit.- '  r i i .trpyJ'ricHirq. Bo-nepnux, oueHKu I tnrorxno ro,rryqllTb .rIIt[ lb
il. 'r ir ir[ icrrr siraqeiirri i  rre]ie\{eIIHoii Y. Ec,ru r{oppe.[lqnr] Me]r(ay X L{
)  l tnucor iaa,  To npr i  noACTaHoBr(c oqerr in  Y l ,nor1 ' r  Bo3l{ r . rKr tvrb
{rc l )be3Hbre oru l r6r ' r r .  B grou nptrMepe R:0,87 x nosro\ ' {1 '  oqeHI{ I l
I I r J .  i V t i . 1 I O T C f I  X O p O I ] ] l l N { l l .

r r  ' ^ " ^ - ^  '  " '  - ^  r r r o  e t r6op  e r ,H l i uu  l r 3MCpcH l ra  r , r 5  6uHs t  . : , r ni  l s ! l v l u l  l , , l  r i { r  l U

i locrpoeHI{rr riaprbt pasHocTell Ka}l(eTca Bno,'IHe oIIpaBAaHI]bIM, Bo-
nl)oc o ro\,1, Kari\ '$ [epeMeHl-Iyrc HaAo er,16paTr A"'If l  r lo"qyrleHug
ouoHor i ,  pc ixr r rb ] lAaerct r  He BcefAa.  Kax noxasaHo Ha pr . tc .  5 .102,
B ?ToN{ cryqae Bo3l ' rox{Hbr ABe "r l l rHurr  perpeccun:  X Ha Y n Y uaX.
Ec,'ru r<oppe.rrfir{rra \{exAy X tr Y BbrcoKarr, ro ABe ,rriHrrr{ npn6nuzu-
IC.irbl{O COBnaAaIOT, IJO eC,'[I Koppe,'Itr l lrJff He tpKO BbIpa]Keila, TO
ABe . : i l lHI I I l  OI IeHOIT MOfyT npl ' lBeCTI. I  K COBepIUeHHO pa3,1l ]qHbl i l f  pe-

3y,rrbraraM [60]. Boslroxnlrfi croco6 rpeoAoJleHlif l oroii rpyAHo-
ct'n - rrcrroJrb3oBarb npllBeAeHHylo tJlaBHyro ocb AJIfl BbIpaxeHr.Ig
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cAHoii nepeMeHHori qepe3 Apyryn (cM. r.t l. 4). I(oneuuo, coMHI{reJIb-
Ho, qro npll orcylcrBll l l  Bblcot(otl xoppenlqulr MexAy AByMq [epe-

MeHHbrN{}l [MeeT' cMblc,' l  [blTaTbcfl cpaBHHTb I'IX, [CIIOT'Ib3yg IIporHo3-
HbIE N,IETO,U,bI.

TpyAnocrei i ,  Bo3HII t ia Iouux npl l  I I3yqeHIr I ' i  Kapr  pa3Hocte l i ,  [o-
crpoertHbrx Ha ocuoBaur{lr otreHor{ IIJIII [peACI{a3aHHbIX sHaqeHfii l
nepeNreHHbIx,  yAacrc l  Hs6e)Kar l ,  ec, ' t t i  ABe HcxoAHbIe Kaprbl  npeo6-
pa3oBarb B craHAapl t r3 l lpoBaHHylo Qopnay.  C grot l  ue,rb lo I l3  3Ha-
qeHnl neper,renHoii e Kaxlofi t ioHl'poJlbHoli roqxe Bblq[Taercff
cpeAnee 3HaqeHf ic  e lof i  nepeueusot l  u  [oryqeHHaf l  pa3Hocrb Ae-
JILrrcn Hil craHAaprHoe orr{,roHeHue. I4uuturu cJIoBaMI'I, BbIIIorHfler-
c f  ro xe npeo6paeoeaHl le,  Koropoe I tc [o" ib3oBarocb s r , ' ] .  2  Arq
npeo6pasonaHII f l  ; laHI ibtx  B craHAaprHylo HopMarbHyto Qopuy

Z, :  (x , -  F) , , r . (5 .105)

f Ioc" , le  roro r iar i  faHHbIe no raxAot i  t iapre craHAapru3HpoBa-
HbI ,  r ro HI IM MolKHo locrpourb H3o"rr t tHI l t t  ro  o6uqHof i  cxeMe. OAHa-
Ko 3HaqeHrr f l  nsorHurr i i  BbrpaiKeubt  B e. l t tHr tuax craHJ.aprHoro or '
KJIOHeITHq H npr{ri l.rMa}or i{aK Irod'lox.(I, lTe,'IbHbIe, TaK H orplrqaTeflb-
Hbre 3HaqeHzq. Tari I iaK eAIrHltl l ,br I.{3MepeHIIr KapTbI Hell3BecrHbI,
3ro r {ox(er  npeAcraBl l rb I leKoropbre 3arpyAl leHl l f l  r Ip I I  I IHTepnpeTa-
uau. Oruaro cd'reAyer orMerl{Tb, qro ror, I iro ItcnoJIb3yer crarac-
THqecr..ue npou,e.lypbr, rre 6y4er HMerb 6onrurtrx 3arp)-,q,HeHHit, ces-
:JaHFibrx co craHAaprn3upoBar{r to i ' r  ru xa,rof i  l t :  vepeuHl i .

B r iaqecree npuNrepa Kaprbr  craHAaprHbI . \  orr (JoHeHui t  I l  acuu-
Merpurr  pacnpeAe. leuuf l  ocaAKoB B r tL{MaHe (cr ta.  puc.  5.97,6 u e)
npHBeAeM K craHAaprHo[ , ry  BHAy (przc.  5.103,  a t  61.

Tenepl o6e xaprr'r Bblqepr{eHbl B oAHo\4 II ToM xe uacuta6e rt
r4x MoxHo cpaBHurb MexAy co6oii, ec,rr[ <<Bbrqecrb>> oAHy u3 Apy-
ror i .  B pe3yJlbrare no. [y t t l t rcr  Kapra pasHocrei i ,  aHa.rofuqHaf l  Kap'
re rr3orraxrr. I(apra pa3llocru craHAaprHoro orKJlot{eHufl rr acuMMer-
pHu npeAcraBJreHa Ha pr . rc .  5.103,  a.  OAgaxo,  rar i  Kar(  Kapra pa3Ho-
creii uo>xer coAepNiarb o6nacrn HeonpeAeJIeHHocrH, Mofyr Bo3HI.IK-
Hyrb pa3,'ruqHoro poAa Bonpocbl. Hanpuruep, paccivlorplrN{ psAbr
pa3pe3oB AByx Kapr noBepxHocref t ,  usoSpa)KeHHbrx Ha pHC. 5.104.
B sr f ix  HJr"ryrocrpaurr{x  pa3pe3 B nuqprra. lcs I I3  pa3pe3a A.  Ha
pr.rc. 5. 104,a oxttlaeMan lloJrolKllTerbHafl pa3Hocrb ecrb pe3y,rlbrar
tsblrInraHxt u a"roil Iroro)KHTeJIrHoli n.nour anu n3 6orrlurofi rIoJIo)KH-

Pnc. 5.i04. Paspeau Kapr, noKacbrBarcqfle cJtyqau, Bo3HtlKarcqtle npu nocrpoenun
xaprbr pa3Hocrefi nrero4on BbrtrnTanlrc gHa,teHufi o1nofi xapru ns,qpynoii:

'a-  BblquraHue gnaqenui i  Ma"roi i  no, ' roxure.rrnor l  nJlouaar{  u:  gHaqeuui i  6o.nnuror ' t
IIOr'lO)KHT0r'lbHOtl n;roxlaAU; 6 - sbr.rfitaHr.te gHaqegntl :ua,lor? Orpuqare,rsuOii n,lO-
.ulaAH u3 gnaqeHuri lra,'roii no,roxute;rlnoii n,-roil{aArl; pe3y,rbrar raxoii xe, xar
u B cJl'qae a; B - BbtqrrraHLIe sHaqeHufi 6o.rrrnofi froJ'loxure,'IbHotl n,rou1a.4u I.ts
gsaqeulli vanofi no,rrorxure;rrnorl [,'roqaAH; e - Bbrqr.rraHr.re gnaqeHttii ua,rofi nono-
xure"rlHofi flJroura,qfi I.r3 3ltaqeHzil uaaorl otpHqare,'Ir,Hoii nJIoIqaAll; pe3y,'rbrar ra-

/,
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KOU )I(e, KaK H B C"'ryqae 6

195



{

I
i

d

+ 1
T€r'IbHoii rr!. ' IoqaAn. I{a plrc. 5.104,6, o4uaro, BuAHo, r{ro no;' io;^KLI-
T€r' lbHSrI pa3HocTb Tat{>Ke [ro)Ker 6ulrl pesy"'rbraroNI Bbrri irTaHIig
6o,'I lurori orpl4r{areJrbuoii n"rouraAu II3 nta.qoii ro"rox{r.rrerrrsoii n,ro-
Ilanll (u AalKe H3 HlreBorl rrJroulaAlr t i,t l t trta,toir orpilL(are.rrbHoii
n" loulaAl l ) .  Aga,ror i lqHbre cr ' tyqal t ,  cooTBeTcrByto[ t r re orpuqa. icJt ] -
ubrM pa: lHocrana,  nso6pa)KeHL,r  Ha pnc.  5.104,  a u ; .  Xorq pa3rrocru
y I {a3aHb l  BepHO,  i r { b l  AO" I I * i } l b I  Cq l l ' l : l ' I b  ABe  I IOBep r l lOCT t l ,  t tSOr - . , 11a -

; 'Kei tHbre Ha pI4c.  5. i04,  a Lr  6,  60, ' rec roxot{ t { r , { r r ,  r re i \ t  r ioBep\Hocru,
u3o6i)a; tenrbre Fra pnc.  5. I04,6 u a.  B r racr f l - \  a  i r  B o6e noi rcpx-
l lOc ' i l I  0 ' l l i JOHt l IOTCf l  O r  C I I eA I I e iO  3HaL IeH i l t {  B  OJ , i l y  I l  TJ  ) l { e  C IL ) l ) ( ) -

I ry  i r  x{oryT paccMarpuBarbcf l  Kar(  6, ' ruexue K napa,r . i le . r r lu t tu.  Iqop-
pcJriUiif l  r"rcx<Ay pfrAaMtr ror{eri, c6u(H-r ,1irrr 06err-\ rroBepriiocreit,
6,veer ro,'rolxnre,rrnoit. Ec"lir l ABe noBepxHocrtr 6.rrr:riu no Qcpue,
ro \,relxAy HuNIrr 1r\r( 'crlcq So.riee Bbrcot(arr Kopper'rf lurrr. Flao(tol,rci,
i rapbr  r roBepxHocrel l ,  uso6paxeuHbrx Ha puc.  1C1,6 vt  e [JyAvr  or ' -
prluaTe/'IbHo lioppeJLrpoBaHbr, TaK KaI{ oHrr r1},{eroT npoTilRorro,lo){i-
t i t r l l ' t  UaX,fOg.

l Iocro. r rNy t roBepxHocrr{  crz l  uAapr l r3upoBaHbr,  n J .e i icrer  r re. rbuo -
c'r11. AJIfl. no.lyqeIII]n [repbr cxoAclBa s,reiKjl}, .18]']rrr noBc'p\:lrocTrrrJr
uer Heo6xoA[IMocrlt Bbrqr.rcJrrrrb rroeQonqirer{r riopi]crnqflrr. l] l lecro
-rTolo rloBepxHocTli I\{o)Ktro I]el)eMHo)r{rirr,. Ec"'rrr o6t noBep\HCcTil
oTK.rIOHrr,OTCg OT CpeAltero 3HaqeHr.Irr B O.I,HOM fi TOXr r.Ke rranpaBire-
r iur l ,  Hx npou3BeAeHrre 6y4er I ro. ro) i { r r reJrr r rbnr .  Ha puc.  5. i05 lpu-
tseAeHbi  nptrx lepbr ,  n l )eIcraB,r r f f rou(r re o5e 1 'xasaHrrbre B{ l :Juoi r \HC)c r i i .
LJ,nHcreeguui i  uegcnstr i  c , ryuai i  Bo3Fi l rKaer rorra,  I io f  . la  o j .Ha u3
i loBcl ) . \ i l ( )cTei i  re, ' rsercf f  r r , tocKocThro.  \a l )ar iTCl) r r3r  ruur .c i l  t l ) ,  L i lec
- iHaqeHr ie.  f loc"re craHAapTH3aqf lu Bce rorr r i r r  ra l io i i  r ]oBepxHocr i r
iryayr IIy.rleBbI\tu, n03ToN,ry Kapra IIpou3BeACI{ttn ;rl ' : ;I€1' Tari}Ke H\'-
, leeoi i  He3atr . rcrn{o or  Qopnru nropoi i  t iz ip ' tLr .  3ro i  c . r1. ' - r i r !  i r , ro6pl -
i . r (eH Ha puc.  5.105,  e.

t _ ' - . ^ _ ^i \a l ra npoi l3BeAeHi l r r  AByx craHAapr, , r3 i rpop,aHHbl . \  crar l rcr r r i {
i ra3uepa :eper t  I rsc6pax{eHa Ha pr ic .  5.106.  f i . i roura,{ i r  Bbrcor ior i  cre-
i rerr r r  6 ; r l rgocr i l ; r ,Byx noBepxHocrer i  lcuo Bl . i ! , r ibr ,  rar i  iKe r iaK I t  oC-
.lacrl 'rr, r/ l.e oli lr 3ar,lerHo 01,,lrrr{zlroTCfl Ipyf o1 Ap)'fa.

Koe$r luquenrbr  cpaBHeHf i f i  r<apr
t '  

l
D , , , . ,  ,I) br t] le J.rtff c1.t a3 1 1 gHi]a noBepxHocTelr TpeHAa p a3"rl rrqHbl\ cT p aTIl -

rpaQnuecr iux ropr i3orr ros 6bI" ' iz t  HCrro;Tb3oB&Ha or{eHb i lpocraf l  rpo-
qe. ] ) 'pa.  Tax r iar< npeAcr ia3aHue 3rraqeHHf i  / ;  oc l ! {ecTB, l f lercf l  r rc-

Puc, 5.105,  Parpeaur Kaprbr,  noKa3brBarculue pe3ynbrarbr cpaBHeHHr Kapr apf i  nx
nepeMHo)KeHHu:

a-)r \ rHoxeHue 3Ha,reHl l i i  AByx noJroxurer ' rbHbrx n,roulaAer i ;  6-yuuoxeul te 3Hl-
ueHui i  lnyx oTpl jqareJlbHblx n,roular le i i ;  6 -  ) ' t \ rHo)KeHue gHaqenl t i i  no, loxl l re,r lgoi i
n,rrou{a;lu Ha 3HaqeHtrfl orpur{are,rrbHoil; e - yMHoxeHl.ie sHaqeguii .rrg6o no,roxtr-

rc; luoi i , , ' r r  6o orpt tqrre. lbrro i r  n, !  oulaAlr  H J 3HaqeHur{  uy, ' renoi i  n" : lox{aAlr

:;;l':l'F*
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Pr-c. 5,106. l(apra nporare4enufi sHaue-
H}ln KapTbt cTaHAapTHOrO OTK'OHeHns
pa3MepoB 3epeH r.t KapTH acr{MMerpr{I|
pa3Mepo-B 3epeH B ocaAKax, co6panni,rx

ua no6epexre Ceeepnofi Kapo.nxnr,r.
I lepeonaua,'rrubre napaMerpbr pa3MepoB
cTaHAapTli3oBaHbr raK, xaK 9To rroKa3a_
Ho Ha puc. 5.103. f io. loxuT€r.rbHbr€ rrJro-
Uaau (saurpuxonauu) yxa3r,rBarcT Ha
BbrcoKyro Kopperruulo Me)KAy KapTaMr.{
noeepxuocrefi ;  o6,racru orpl irrarerbHblx
:ua ' reHn i i  yxa3brBaror  Ha o6par r ry ro  xop-

pe,!rquro } lexny xapraMH

x"IIioHIIT€.r'Ibllo IIe ocHoBaHHI{ nod'Il ' lHOMI{a,'IbHoro ypaBHeHI19, crefleHb
cxoAclBa MexiAy noBepxHocTffN{u Nto)KHo ycTaHOBIITb C lroMorqbro
cpaBricHrrfl o;lr i lrx roJrbr{o [o,'rr{HoMrraJ'rbHbrx KO3QQHUHeHTOB pi.
I (orrcul io .  r roBepxHocrrr  Ao, ' tx(Hbr HMerb oAHy rr  ry  xe creneHb, raK
I(a l i  cpaBHI. lBacMble ypaBIIeHHq Aor ' tx( I Ib I  coAepx{arb OAHHaKoBoe
qr{c,rro rrrerroB. Kpolre rofo, AJfl rloIyqeHr.rfl ypanHeHnfi cpaBHr.rBae_
MbIx noBepxHocTefr HyxHo no,' ib3oBarbca npo6alru, I4MetouII,tMlr ro
)Ke Mecrorrod'roxieHHe. 3ilr orpaHHqeHr{s yMeHbrxaror o6,lacft nprr-
MeHIi l \ , loCTI l  AaI IHOTO MeToAa r{  TaI i I lM 3aAagaM, I {aK I . t3yr IeHI{e
crpyr i rypHbrx ! r3MeHeHrr i i  e  penrroHe,  Koropbre orpaxarorcq B cxoA-
crBe noBepxHocreli rpeHAa Ha nocJreAoBarelrrbHbrx crparufpaQuqe_
criHX roprr3oHrax. f ipyrar Bo3lvroxHafl 06,'racrb rrpriMeHeHHfl - cpaB-
HeHHe IIOBepXHOCTeft rpeHAa pa3JI,tqHbIX MHHepa,'rOfHr{eCKIr.X I,I IeO-
xlIN{l{qecl(fix cocTaB,'If l Iol{l lx rlpH ycd'toBHH, qro BCe nepeMeHHbte no-
JIyqeHbI I{a ocHoBauurr oAHoro r.{ Tot.o xe MHox{ecrBa npo6 tr BCe
IroBepxHocrtr HMeror oAHy u Ty )Ke cTerreHb.

KosQOuuHeHTr,r r,roxHo cpaBHr.rrb c [oMot{br,o oAuoii rr3 rrecKo.,]b_
rii.rx Mep cxoAcrBa. finn xoti {e,'rrr noAxo4nr xosQSrrrluenr Koppe-
r'rfi rlr.{rr, oltpeAc.rr fl eMuii no Qop uy,re

r =- ---:aI&:--
;  va r  p ,  va r  p , (5  106)

Prc. 5.107. llonepxxocrx rpenAa rperuefi cre[enl{ AJc crparl,trpaSHuecxrx t$opva-
qufi  n Cenepo-3anaAnou Kaneace [57].

Bo:pacr :  a -ne , ronof i ,  6 -nepncru i i ,  6 - r reHct tJ leaHcxt . t i i ,  e - l r t t ccuc t tncx l t i t ,
d - opgontrxctlufi, e - Aoxer,r6prrfict<Hri

T .  e .  Tar {coHoMl lqecKoe paccro tHue paBHo KBaAparHoMy KopH}o  H3
cpeAHero apHsMerr.rqecKofo KBaAparoB paccroflHl4i i  MexAy 3I{BII-
BaJreHrHbrMr.r Ko3oouql,IeHraMH AByX cpaBHLIBaeMblx noBepxHocrel i .
Mu pacciuorpnM ary Mepy B rr ' I .  6 l tpn n3yqeHHH MeroAoB K.r iacctt-

Qzraquu.  Taxas .  Mepa He 6o, ree  aQQexruaHa,  qeM Kog$QuqueHr
rioppe.l f l r l r{u, Ho ee HHorAa lerqe l4HTep[perI]poBaTb, raK KaK oHa
BCerAa I lOJrO)KlrTeJrbHa I l  He MOI(eT, KaK KoSQQI4UI{eHr I{OppeJIt lqi l l I ,
rrptIHIlMarb 3HalIeHI,Ig, MeHb[Iue 1,00. AHa,rotnrlHtte MHoxecrtsa
I,aHHbIX AarOT TaKCOHOMHqeCKHe paCCTOtHLrf l ,  OT HyJIs; MHO)KeCrBa
-laHHbr-{ c yBer'rr{qr.{Baroulr.rMcfl  pas6pocotlr I{MeIoT Bo3pacTalou{l le
i  AKCOHO MHqCCKI4C D ACCTOfl H [I f l  MC)K,[.V TOqKAMH.

FIa pr.rc. 5.107 uso6paxeH prA, rroBepxuocrefi rpeHAa rperbeii
creneHlI, noAo6paHHbIft Ang noc,'IeAoBareJIbHocTI,I QopuaqlIli Ha
ofHofi rr3 reppr.rropr.rfi B Ceeepo-3anaAHoM KaHsace. Hcc.[eAosaHtte
rrprx AByx Marptrq, I ]peAcraBreHHbrx s ra6r.  5.24 w 5.25, noxasn-
BaeT, qTo oTHocuTer'IbHoe cxoAcTBo, BblflBJrteMoe gTItMIt AByMfl Me-
paMrr, B o6or4x c,lyqarx oAr{HaKoBoe.

Vpanueuue noBepxHocrn TpeHAa, norryqeHHoe Ha ocHoBaHHH oA-
HO|O MHOXeCTBa KOHTpOd' IbHbIX TOqeI(  B pef l {OHe, MOX{eT CHJIbHO OT-

;IIiIIATbCfl OT YPABHCH]]1.fl "IOiA >KC CTCIIEHH, IIOJIYqEHHOTO AJIff APYIUX
roqeK B ToM }I(e perrroHe. oAnaxo Qoprraa AByx noBepxHocTefi rpeH-
.la Mo)Ker 6url oAuofi LI rofi >xe. H o6e uoryr AaBarb oAHHaKoBo
.\oporuyrc aIIIIpoKcHMaI{I]rc. 3ro nltrexaer It3 rol-o r!axra, qTo

xorol)afl f lo, ' lyqeHa npffMo rr3 coorr{oueuua (2.24\. OAHaxo BMecro
cpaBHeHr.rs  Ha6,r rcAeHHtt , ,X1 w X2 yt t  cpaBHHBaeM xorQQuuueHru pr
y 'paeueHni i  noBepxHocref i  rpeuAa I  l r  2 .

Apl raf l  Mepa c.xoAcrBar r rcr roJ ' tb3yeMarr  AJr f  3rHx Uenel i .
corro\ l i lqccr ioc [ )accrof lHl rc  d,  onpe-ter . r f ler roe i lo  $opvy,re

[i,u,,-u,,,,] f ,,,
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Marpnqa xo:SSuquenros
rperrAa lperreri  creneHu

B o : D r c r
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I lep rrcx r i i
fl e tic ir,rr,e a r: cr';r rl
l ' 1 i ; c , : nc t r nc r i r r i r
Op:to l  n r . ,c l i  r ;  r ' r
Bt .p: t l r  i i  t i l r ic : \ ' r6pnf i

a.
B .
f .

,[.
c. .

l , 0 0 0
0,0t i4
0 ,672

-4,547
-0 ,002
-0,470
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" \  f  aB l re i ! l i c  T l leu l fa  - -3To 
) 'paEr reHI te  pe f lecc l r I l  F rc  feo f  r ]aQHqect i l t x

i ,oopALIHaTa l i ,  I IOCTpoet l I Ioe  no  Her ioTo j to \ , {y  \1Ho} i iecTtsv  Aar l r rb rx  c'r  I i23aIIHInl l  \{eclOno.rto)KeHI.teM, no3To},rt .v JIoSce I l3NieHeHi.te noc,rteA-
i rux  o rpa lKaerc f l  B  Ko3SQrrU[eHrax .  i lo  s ro i . i  rp r rquHe cpaBLrer {u t
r,rei* i ,r .) '  Ko3qlQriUueHraMu rpeHAa o6ocuoeaHHbr, ec,rrr l  A,rf l  nocrpoe-
i l11 f i  cpaBHr . iBaeMbIX f roBefxHoc le i i  . r fe r r , ia  rcno . r rb3oBa. I rucb  oAr r r r  f i
i e  )Ke Bbr6opoqrJbre  AaHrrbre .  I .a lee ,  a6coJror r rb re  3 r raqeHi l f l  xosQ-
gi l [ ]reHroB pefpeccrrrr rrFroiAa f io,t{Bep)KC}ihl frr. i rbrrhrr. ,{  Q,lyxryaqualr,
D oco6eilHocri l  Anl BLICoJiIIx creucHcii" r{To , iB.ruf i l 'c.q l)c3\/.r lbraToM
' ja I I j r lHHOrO OKpyt i ]e i l l r f l  I r  oT6pac l  ' f t l i l i f l  r l36r r t ro r ] i rb r ] :  Da: lp f i l l oB.
.vTu q la r { ' ropbI  o Ipa t IL iq t IBa}oT f rp r iMcHrr }JocTb. I l i lHr ro io  l , {e t .o l la  c0aB-
r r o u H f l  r { a p  I  n o B e p \ r i o c  i c i i .
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AHAJI  I , I3  IV IHOTOMEPHbIX AAHHbIX

B npeAttAyu{Hx fJIaBax MLI paccMorpeJII l  aHa,' I I '13 AaIlHbIx'

;rpeAcraB,' i f froII{HX H3MepeHI4fl  OAHOI1 [epeMeHHoii B KaxAoM o6pa3-

ue i id' IH Ha6JloAaeN{oM o6'bel{Te. B rn. 4 u 5 MbI I43yrI{ ' {H BJII{f lHIIe

reofpaqlr4qecKllx H, ' i l . I  BpeMeHHb'lx KOopALrHar Ha Bbl6opoqHble xa-

paK ' repr rc r r r r i r r .  Tenepb ocraHoBl4Mcf  Ha MeTOAaX aHai i l {3a  lv l l {o fo -

Meplrbrx Aarrr{blx, B r ioropblx KaxAbli i  } Ia6rloAaeMblt i  oSbelir  xa-

DaKreprr3yercrr MHoxecrBoM riepeMeHHblx. MuorouepHble MeroAbI

r]o3Bo,'r f l  ror OAI{OB p eltreHHo l43yq arb l I3 MeHeHI4e H a6op a xap aI{TepHc-

rnx. cyuecrByer pf lA [pHI{epoB feo, ' IofLIqecKLIX AaHHr,IX, K KOTO-
pbrM nprJMeHr.rxlbr l , ' reTo.[,br MHofoMepHofo aHa'I113a. cpeAlt ul. lx

MOXiHO Ha3Barb XII] ,{ l lqecl(} lC aIIa'TI{3bI, B l iOTOpbIX IIepeMel{uble

npeAcTaB.rrrror coSoli  coAep)KaHufl peAli l lx 3, ' ieMeHToB, BbIpa)KeH-
Hble B npo4el{Tax lr . lH qacTtlx Ha MH,{, ' l l {oH; TaI(I Ie Li3Mepel{I l f l  B pyc-

Jrax pex, KaK crori ,  Qr4cr'ro B3BeIxeHHbIX qacrl lq, rJty6u.Ha, coAePNia-
Hr.re AuccoqHrtpoBaHHbIX TBepAbIx BeuIecTB, coAepx{aHLIe KI ' Ic, ' Iopo-

da. f IpuN{epox,r Mor} 'r  cJryx{t lrb raKxe f ia.r leoHro, ' Iof l{qecKlle xapaK-
repr . rc l r iKr { ,  ra r (ue ,  r iaK Ha6op HsMepeHI . I i i ,  CAeJIaHHbIX Ha OCO6f lX
HeKOTOpOfO HCKOI IaeMOfO BHAa.  MOXHO npI lBeCrH I {  p fA  Apy f l l x
npr . rMepoB.  oAHrz  He HHx-3ro  npocrb le  o6o6x leHi i f l  paccMorpeH-
Hbrx paHee 3aAar{, Apyrue npHHaA,'re)KaT K coBepnellHo HoBoMy
r{,!accy npo6"rleM.

Xl,rroroir,repnbre NrcloAbr lD.:rf i rorcf l  Heo6blqal iHo I{otqHbIMr4t TaK
I{AK OHH NO3BO.II ' ] IOT TICCJIEAOBATC,'Irc PA6OTATb C 66, ' ]bUII{M I{I{CJIOM

nepe\{eHHbrx, r{eN{ oH Nlo}r{er oco3Harb caM. oAHaKo oHH c, ' Io}KHbl
KaK C reopcTHrrecr (o i l ,  r f l l i  H  c  MeToAororuqecKo i i  roqeK 3peHHf .
Crarucrnqeci iue Kpr{reprnr u npol leAypbr 6o.rrrueti  qacrr.I  grLIX Nre-
TOAOB pa3pa6oTar{br , ' rr4rub npH oqeHb cf lJrbHbrx orpaH[r{eHr.rrx. Brr4
3rxx Kprrrepr.teB r{ r{x rroBe,q,e}rue npl l  6o,ree c, 'ra6brx AorryqeHHflx
(xoroprre o6brqHo ucno!'rb3yrorcf l  rrpu peueHrlu 6o.nruruscrBa pe-
a,rr l ,Hbrx 3alaq) I lr ' toxo Ir3yrlel lbt.  B cauola Aer're, Her{oropble r. t3 pac-
cMorpeHrrbrx  H l r )Ke npoueAyp coBCeM He HMeror  reopeTr {qecKoro
o6ocHoBaHtrf l ,  a Kprlrepulr npoBepKr{ coorBercrByrouux r[rrore3 Arf i
HIix eure He cosAaHbr. Teu ne MeHee gru MeroAbr Kaxyrcf l  HaH6o-
! ' Iee l lepcneKrr{Br]blMH I,r MHOTOO6eIUaTIIIHMX B reO,IOtrrqeCKHX HC-
c! ' IeAoBaHuflx. B 6o.t lrutIHCTBe feo, ' IorI, IqecKI.{x 3aAar{ nptrxoAI,ITcrI
LI Merb Aero co c,toxHbr M7r r{oM6rr i l  aqt,tgMlr Aeft crBynu].Hx S axrop on,
KOTOpF,IO He yAaeTCfl BblAe,'tltTb B TII,ICTOM BHAe Il LI3yqt{Tb LI3O,'I[pO-
BaHHo. 3auacryro 6L'reaer rpyAHo f lpuHqrb o6ocHosaHHoe npaBr4, ' Ib-
Hoe perxeHr{e orHocr.rreJrbHo KaKoii-Jrhr6o r.rg rrepeMeHHbrx. B 3ToM
c,ryqae ,'ryqufift cnoco6 pe[reHrrs 3aAaqfi cocror.rr B ee BcecropoH-
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HeM IICCJeiIOBaHULI, KOTOpOe IIO3BO,'ISeT BbIAe,qi.ITb Hati6o"riee Bax{*
Hbre QaKropbr. MeroAbr, n3Jro)KeHHbre B AaHlrofi rr 'raBe, Moryr oKa-
3arb B sroM cyx{ecrBeilHy}o rroNrorlb.

,! lH0XECT BE FI f lAt PEf P ECC ut

Nlu HaqHeu sry r.laBy c i l3r-Io>xeHllf l H3BecrHLJx geqeii, r ioropbre,
oAHar{o, 6y,cyr npeACraB?reHbI B IIecKo,'rbxo }terpaAuuuouso.rr u 6o-
.nee o6qclr elle. 3ro Borrpocbl perpeccinr, Ko'r'opbic Bti/ 'uo.iaior reo-
puIo allf ipoKclrN{aUi]rr IIo.lrrHoMua,.rbHbrMu KprrBbrMtr (c,lr. u. 4) rr
aHaJi l r3 noi le i ix i {ocre i i  rpeH4a (cM. r , r .  5) .  

' lenepl ,  
oAHaKo, r rbt  He

6yAel' i ofpaHiiquBarbcr{ paccMorpeHr.re}vl Qyririql. if i  rcirbr(o iJaccios-
llrui lr ' I l i  r i i)ocrpaHcl'BeHltbr-\ rioopAui{a'r '. " ' lro6yto Ha6,' iroAae;liyio fle-
pe Nler{l j i ,rc r{c}r{]{o pJcc-\iarprrBa'tb uax $yur<qurc lro6ofi Ap,vfoi. i lre-
peiu:eHuoir rt:, ' ,tepeairor,i r ia tcx .ixe o6pasqax. B tr-r. 4 nti,r trg)-,;a.rlt
3adlICrix'IoJib B/,ralr{I iocli l  ocaAlia or r.rt1 6ault efo 3a,'tef airt.t-g. 

' Iari;tr, l

Oul laSOlt  NiOi . i i i I0  OnpeAe"r i l iTb I IpoI ICHTIIOC cO/ iepi i (aHIJe l lo i t l ' i i { , r l } l i . l -

J loFi l i la  Lr  ocal lKe H coAep) l ia l i l lc  B Hel \ I  nt j ;ot . . " iL, t  I Iof , , l l {  t - is i  t t . ; , r re-
pi lT!  euie HCCI{Orrbl (0 i lepeMeHiIbIX,  IaI( l lX,  I {aK Cot iep; ' l (aHI le OpraHlI -
L iecr i r ix  r icu{ecrB, cpelr r r i r i  pa3Nrep 3epeH r i  o6u{yro n, ' l0THoclb,

a l  a i i ; i iC i i3, \ 'qal  b 3 i - l i j t . ie  l { I iue l  b Co; lepiKaHI, I f i  BOAbi OT I I3} teHeHII t

i<air iAor: i  i l , i . r i i  Bce, \  BNrec' re B3r i rbrx t repeNreHirLIx.  ts  Hexoro] iot \ t

Ci l tbICd' Ie i lepCX'teHHble \ ' IO; i iH0 CqUTaTb I IpOCTpaHcTBet lHbl l , l l I  I I  i l3y-
qa'r 'b ] l3Nlc l te, \L i tL,  I ]poi ic i i0. l f l rque B HanpaB, l leHl I l I ,  of lp 'J j ie: . ' leHH0[,1

uepeueu r i r ; i i . 3 i o  o t - r b t , r u t t i t  npueu ;  N Ib I  no " rb3 ] ' cML ' t i  l ' t t i  n c l i i t t i i  l t a : ,
KOIAa i {306pa, iae;d tpaql l Iqecl{ r {  3aBI.{CI IN{OcTIr  o4t jor , i  f iepe] lc l ih lu i i

OT JpyfO;1,  I lcnOJi ,3\ I t i  I lp l I  3TON'{  npOcTpaHCTBeHII) ' rc  i I IKa, Iy i lMecto

i lepBorrarraJbHoi i ,  r io xorop<,r i i  3TLI  I tepeMeHHble 6i '1, ' tn I {3Mepettb l .

1 ' axaa  3a l , i eHa  c  r i c l r o r ' l b3oBaHI Ie& I  p - r { epHoro  i l poc rpaHc rBa  ruHpo -

X0  I ] p l l i v iCH f l  CTc t l  B , r I I I  f epa ' r ) / pe  I tO  N IHO ioMepHOMy cTaT l lCT t l qeCKO\ I y

aHaJr.r3y.  fax ; ,xe KaK l loBepxHoc' Ib rpeHAa FB.r i terct l  ABy\ lepl lb l r t

aHa, lofor , r  a i i I lpor ica; i i rpyrouet i  KpHBori ,  MHOli iecrBeHHaf pefpeccuf l

r1B,'It1e1'Cfl r{?"TbllCiill]ll l,r o606ulegl{eM 3TIIX MeTOAOB A'Ifl i\{HOfO,\,Iep-

I {b lX C, ' tyqaeB.

Mu se 6yeeu ocraitaB,'u'tBarbcfl Ha il{Ho}liecrBeHHotl perpeccrlrl
oqeHb noApouHo, Tal{ KaK TeOpeTIlIIeCKI4e I 'r Bbiqfic'ri l iTeJlbFlble ac-
rret(Tbr eroii reopuu 6r;nu l l3r'IolKerlbl B npeLbIAyqHX r,raeax. .&lH
HaloMHlilr ro,'rbr(o (cu. r.n. 4), uro rIo!'II ' lHoMI'IaJIbHyIo perpeccux]
or o.r,Hoii He3aBI4cIIMor.r nepemeuHoft) Mo)Krio npeAcraBllrb c no-
MOU-ibIO ypaBHeHIIfl c"r1e,4,/iOlllefo BuAa:

) i :  9o*9rX r*  BzXr2 + . . .  +  p^X(  *  e . (6 .1  )
3ra nroAe.rrb yrBepxAaer, qro Ha6rloAeHl' le y cKfiaAbIBaercff H3

rrocTogHHofo qr'IeHa, crenegn6ro pflAa HeKoTopo}t uesaeucl'IMoii IIe-
peueHnofr n c,ryuafiHoa xoltnoneHru. Haxo)KAeHlle xoeQQuqueu-
ToB p B aroM,'rHHeriHoM ypaBHeHIiII ro MeroAy HaI.iMeHb[IHx KBaApa-
roB ocyqecrBJrflercfl rIyTeM peueHl'In cllcreMbl HopMaIbHbIx ypaB'
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HeHntT,  KoroPYlo
o6Pa :ou :

B MarprrlrHori Qopue MolKHo3 aIII lCaTb c"'IeAyruuIIrM

c  peue l l l i eN l

[>x]  . lp l :  t>vl

tpl  :  [ :x j - ' .  l>r] ,

(6 .2 )

.tj r- i)ji-

a : i : r , i i l -
f  i I : l ! t \ l

g: ; : i  t  r i -
I I e l . t  i r a '

( 6  l )

(i:, 3)

rae [X]J 
- Nlarpttua, cro,{6lrbl i<oropoti  cocrotr u3 cy1I} i  I iBalpa-

roB I i  cN{e[raHilblx nponsne4eul.t i i  nepentennoit ] '  c nepe:' leH:tbi] lu

,Yr ,  X , ' ,  . . .  X t ' " ,  [>X]  
-N{arp I Iua  cyMLl  I iBaAp i l1oB r l  c l ' l g i l i d i i r r i r i J

{ rpoH38e j {L ) i rn i i  c rc t ie t tc i i  l repeuet lnb lx  zY; i  l t i j  
- -  c io . r0c i l  j re l l3Bt i (  i '

H i , rx  r<o :Q$uq i ie t l ' I ' oB.  B  r .n .  4  MbI  HaxoAl tJ I t  SJ IeMel l rb l  - l ' : l i ^ i l ) l  , r r , l i ' -

pr.ru, nepcMilo)Kat crpoKll  H croJl6rlbr i{cIOA}lbIX \{ari)r lu.
AOTII B iraCtl lOTileHFIOM npllMepe Nil , l  I lNleItI  ; ' {0. '1O '10.{bj

nol ' i  i rcsaBuunroi i  nepervleHHoti ( t trr l t  c /(B)' ]r ,r ,  I i t i i  B c"l) ' r t : : . :
3a  r roDeprFroc ' re i i  rpen j la ,  paccMcrper l l ro i r  e  r r .  5 ) ,  3 i ' ! '  ] l i a
\{OX{HC TpaKTOBaTb I l  Kal i  \ ,1i{oroN'{epHyKJ, COAepi. i{aI-t lylo l ; i
ct I l , {btx r icpeir iet {Hbt-r .  3 ' ro cTal leT oqeBIr i l l iL IM, ec"r l i i  \ i l , I  Si r f

Ule ypaBIIeHue B C, ' Ie i l ,y l0u.eM BIIA€:

Y:Bo*p rX r *  BzXz*  . . .  *  p ^X^ *  t

I I  OI lpe! ,er ' I I IM nepeMel- IHble I (aI i  Xr :Xr ,  Xz:Xr2,  Xz:Xr ' I i  T.  A.
l orAa pefpcccrroHHylo MoAe"rb, paccN{oTpeHHy}o pa}rblxe, \ 'rox\Ho
6yaer cquTaTb rracTHbIM clyrraelvr Mltofol{epHoii l,role,ltt, e tiolop0ii
He3aBilCtrNrbte nepeNleuFtblc onpeAe,lei{bl HeKoropltu cneqi;cplt.{ecri lt.1/r
o6pa:o l t .  CooruoruesHr NrelKAy pa3r i rur lHbrx4rr  rnt raMr.r  perpecci ioHtro-
fo a]{aJ'rusa rrpeAc'raB,'reHbr Ha plrc. 5.89.

O6urnli BII.I, ypaBr{elrr4g pefpeccun saBricrruoii nepelreHsoii or-
l loclrrerbHo /?t He3aBlicil l ,, lbIX IrepeMeHHbrx npeAc.taBr'ren $optry,,roir
(6.4) . CucrcMa HopMa!'rbrrbrx ypaBHeriun 4ln Haxox{Aeurrf perrreHlrt
no MerOAy rlaHNIellbIUI{-\ KBaApaTOB cHoBa loryrraercfl B pe3|r-rbTa-
' re norrapHofo nepeMrrcxeHr4s crpoK ! r  cro, r6qoB Marpl rubr  ypaBHe-
itnl. 7],"r4 rpex lte3aB!tcr.rNlbIX IIepe\,IeHHbrx MbI rroJryqlrM

xo xt x2 ,\"3
1 \  0

, \  1

\,

/ \ B

I ,u..rig ecex Ha6,rro4eHuii. Mar-
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pulrHOe ypail t IeHI.Ie I locJ]e BbII{HC,rieHIig cMell laHHbIX IIpoI ' I3BeAeHI{f i

nulr; t  l t :H I c, ' l t 'Ay roult  rr ' t  o6p asov :

l -  n )x, )-Y, ). ' ,  
- l  

1-"- l  i -) '  I
I  )^ ' ,  ) .r? E. ' i ,x, >x,t ' l  I  b, |  |  )x'r i  turl
|  ;r, ).u",x, ) xi >.0't, I  I  bz I |  )r,r I
I  >,v, ).{,X, )x,x, ).vi - l  l- 

" 
- l  l-) 'r ' ' r  - l

-,"Aro$"?oTo";';;;l'J^'#,fi i?::&ifff.T*""J"'$x!.f i';,'df;
l v t V q u  r v

H o c l r r H a r l r a H V e q a c r H o t x r c o e t f i r p u l l u e H r o s p e e p e c c L t u r l o r o l { n p i { '
. iu"", uto tiaxiAt't i t t l3 HIlx xapaKTepli3yer cl{opocrb 143MeHeHfltl

(rr, lrt ttaii. lot{) I lo orHouleHuro t< oAsoll ttesaefiiniutoii nepeueHHoi.i

rp l . r  yc"roBI I IJ ,  r I t 'o  Bce ocrarbHble nepeMel lu l te  QuxcI . tpoeaHI ' l '  B He-

r(oToprrt\ p),t ioBoAcrtsitx Airfl orpall{eHlia aroro Qalira HCno"IIb3}'eTCfl

C"r le l ) r  Krt l i i  t i  3 a I l ]Cb:

l '  :  l ro  l -  b  r ,zzX t  *  b r tzX" 1-  b t tzXz t  e ,

r t c  t i ov ,b tb I IUHCHT b r . z :  Hz3b lBae rcn  xoc$QnUueHrou t  pc rpecc l l l l  ne -

#;t;; t tr" l i i - ; ;^x; 'npH srrr<caponauHt"i repeMeHHblx 2 u 3' 3rn

i;; 'o4r;;;.;t" o botir"Nl cd'Iyqae orJIIIqalorcs or o6ttlttx peapeccLL-

o ro,i, ." rco s rJt,$ u qu e Hr o B, t<or o pbl e x a p aKr e.P I'l 3y lor -1! ?TJ 
o, p e r p ec -

;;; ';;.i;;;1,,]tt"ii Y sa raxAofi orrenonoii nepeueHHoii x' i(ax n

creAoBa"lo ol(l ' lAaTb, MHOXeCTBeHHafl perpeccllf l  -BHOCIIT 
e o6utllo

urrra,,u,,uoart 6ontruHfi BKJIaA, .IeM ,'Irc6ofi ng o6u.ti lx pefpecclioH-

iiurx roaqcStiulleHroB. 3ro npoHcxo4ur no ror' i nplrqllHe' qro FIHo-

)Kec lBeHHaf ipe fpecc l ' I f cTpo l l r c f fHaoc l l oBeyqeTaBcexBO3NIOX(Hb IX
ssaHMoleiicrbri i i  uexay nepeN{eHHbI\{lI I l  t ' ix xort6tlsauIIf lMIl.

B tiaqecree runuqHbrO npuMepa [c[o.]ib3oBi]l-IIIf l  ypaBHel{I '{f i

MHo:(ecrBeHnofr  perpeccl lu  MbI  paccMorpl ' {N{  saraqy-  u:  reouop$o-

;;;;;. 
-!,.nn 

eroir u"r" n"notopLrii pafioH Boc'.ollIIot? qacrtt rirara

t<"niytri 
" 

6lur pa:.u.erreH Ha orHocl.reJ'Iblro o'n'l lopoAHbie B reo'riofl i-

r{ecKoM OrHO[reHr.rrl o6,lacru. LlsyuaelrHii paitott oxBarblBaer pttA

A;;;;;t;"- 6acceriHoe pa3"Il4qHbrx pa3nepoB' t i: t ioropnx 6lt" 'tH

6ioopo"ot  ece 6accel iHbl  rperbefo nopf lAKa'  I {  B I {a iKAoM I l3  HHX I I3-

MepeHbt 3Haqel l l l f l  uexoropt ' tx  nepeMennblx '  f lopalox 6accef isa on '

peAeJIfeTCfl qlicJloM noc.reAOSareJlbHblx ypoeueit c"rlIIfHIIf i B efo

pycr' ie or IIcroKoB Ao rorl l{H' e roropoli noroK c'l l lBaerc'q c Ai)] ' f[ lM

rroroKoNI Toro x(e tt" 'I l ' l  6olee BbICoKoro nopfiAlia.' Taxuu o6p-a:olt '

6acceHHor,t TpeTbelo nop'AKa cql{TaeTcfl 6accefirt, HMerculrtit Aea

VpoBHq.oAgaropas r ' , r ep6acce f i gaMoxHoonpe ! .e j i I , ITbpa3J . ' 11 { I {Hb I .
io'" *atolur,rn. oAttn Ir3 l lttx ro c)'uec-TBy -.cBoAHTcti K noAcqery

;;;;; pyf"" e 6acceirHe. MnoNecrey 6acceiiHoB .'aH'oro nopflAKa

MOfyT cooTBeTCTBOBaTb pa3r l l { r lHble 3HaqeHl{ f l  Be' I f iq l {grr t  6accef tHa'

Coornourculte MexAy ne,lnqtrsoit l{ [opflAKoM 6accciiHon npeA-

c raBJ reHo  ua  Puc .  6 .1 .

2 1 0

Pac. 6.1.  I lpuuepu noroKoB pa3JrxqHbrx BerHrtr . ln i l  nopeAKoB:
a -Be rnq+Ha  10 ,  nop . r r ao t  2 ;6 -  Be r t r qdHa  10 ,  nops ; I o r  3 l  o -ee , ' r r r q 'Ha  4 ,pn'10r< 3 Be''tnqunoii 

"':?3i:;:i.;::f-';;Hx11 ffiffi? 
nop'aKoM - uil.,o

i la  vnoxecrse 6accef iHoB rperbero [opr ; i . ;a  ds l ; rn usuepeHsi
cJ '1c, {yroque ceMb nepe[ , reHHbrx:  l )  nucora r rcror icB 6accef i r ra sa, t
ypoBrrer{  uopa (e Qyrax) ;  2)  xapaxreprrcrr rKa pei lbeoa 6accef tua
(r  Qyrax) ;  3)  n"ryouaAu 6accer?ua (n r inaAparuux l ru, ra.x) ;  1)  o6-
rrral rporfl)KerrHocrb pyce,'r e 6acceilHe (o ivrurrrx); 5) n,rorHocru
;' lpeitalKa, risMepfler{af r{aK orHo[resue o6uieri ] i lntibi pycer'r n 6ac-
cei i r rc  r i  r , ' rou laArr  6accef iHa;  6)  xaparrepr4crr . {Ka $opu' l r  6accei iHa,
r r3 i , rcpr{eMatr  I (aK orHorueHrre r , r rou_la le l i  erucat luot-o H orr jcaHHoro
Kp\rroB; A) ne.nuunaa 6acceiiua, orpeAer'trreMafl rr],ICr.IoM HcroKoB.

F{anra 3aAaqa cocronr B H3yrreHnu BirHgHLrT ilepBblx ruecr}.r tre-
pelrerrublx Ha ceAbnryro. Ans erofi qe,rrr rroAxoAflrrl i lN{ oKasbrBaercr
r \ Iero. i (  r rHolKecrBeHnof t  perpeccHl i ,  npHqeM Be.r r i lqr rHa 6accefrua uc-
i l ( ) . '1b3yercf l  B Kar{ecrBe saeucuNaof i  nepeneuHor i .  vpaeHeHne perpec_
i - l l i l {  t I03Bo"r t f ler  o l - (eHI l rb B"I ] I f lHue Bcex nepel ieHHbtx I Ia BedlHr{LIHy
f-racceijsa. I4snepeHua gsaqeHuii erux nepelt,reHHbr-x lnn g2 6acceft-
HoB TpeTbefo noptAKa B H3yr laeMOrr , r  par iOHe npHBeAeHbr s ra6, , r .  6 .1.
I {o lonl f l  R3f l ra r r3 Knurn Kpau6ef tHa u [ Ipuna [38]  .  3HauzMocrb
Ilo,'I)/rieHHoro rrnHeliHoro coorHo[JeHlJfl [,10)KHO ilpoBeplirb MeroAa-
Mlr AricIl€^pcI4oHHOrO aHaJrH3a, OnHCaHHbIMH B fJr. '1. Hanprrraep,
: i ! ,  312, n xoropofi npuneAeHa cxeMa ANOVA a"" npt.rbit nr_tretruoH pefpeccfi]r, Mo)KHo pacufipr{Tb AO CXeMbr lruoxecreeuHofl
PEfPECCII I I ,  EC,I i l  CAEJIATb COOTBETCTBYIOTII IC I I3NIEFIEHH,I  B qI , ICJIAX
c'rcneseii ceo6oAH c y_rreroM AonoJrHl{TeJrbHBIx irepeMeHnbrx. Cxelra
TRf,$ilurpoBaHHoro ANOVA nplrBeAeHa s ra6,,r. 6.2. peey.,mraru
rt'i\UVA AJrfl MHox(ecmeHHori perpecc[]r BeJnrqr.rHbr 6accefiia yxa-3l)ll l, l B ra6"l. 6.3. Koe00aqaeuiu 

-perpeccrra 
rar(x<e nprrBeAeHr,r.

B sarr,aqax Muoxecreeuuoft peipec""" 
"a" 

o6Hqno r.rHTepecyer
::]:.:T"r"Haa-aQQer<rriBHocrb npeAcKa3aHrrn :asucuuoft nepe-':,^*l:no" no na6opy apryMeHroB. OAsaxo Mbr lre MoxeM cAeJrarbrrofo Ha ocHoBaHHH spsMoro uccneAoBaHua art6opouuux xoeQQx-
t 4 r  

l l  I

no-
t Io -



T a 6 , ' 1  r r u a  6 . 1
Pery,rrraru H3MepeHHq celrn reouopQoJrornqecK'rx nepeMeHHblx

B peqHblx 6accei isax rperbero nopqAxa urrara l(euryrxlr
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100
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l t i
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n e p e ] r e H H b l e :  f - B e r ( q u H a  6 a c c e f t r r a ;  X 1 - a 6 c o a o r u a r  o r l t e r K a  t r c r o x o e  6 a c c e f i "
Ha (s  6yrax) ;  Xr -xapaKrep lc rqKa penbe$a 6acce l lua  (s  6yrax) ;  X3-nnou1a4u 6accef ina
(s .KsaAparuHx vuanx) ; X1 - o6ur,ar ,(JIHHa pycen 6accefisa (e i l l l , lax); XE - uoTHocrb ,Epc-
uaxa (otnoutenlle o6ule( .[,nHH6r pyce;r K nnoulaAlr 6accefina); X6-ornoulegne nlouraAel
nau6onr r re ro  BnHcaHHoro  Rpyfa  H HaHMeHburero  onHcaHHoro  xpyra  u6 ] ,

T a 6 n u q a  6 . 2
f lucnepcnoHlul i i  aHaru3 (ANOVA) Ars MHoxecrBeHHoii  pefpecclr.r

c nt He3AEB,CLIMr,l lr l l  n?peMeHHr,lMA

T a 6 n u u a  6 . 3
Pc:1,rur ; r r l r  onpeAe.rreHuq 3HaquMocrn perpeccnoHHof i  3aBHcttMocrr !  BerHqr.rHbr

daccei ine oi ,  i lecrr t  reoMop$oiorrqecKqx [epeMeHHbrx

Cyrr r r i t  xBaApa
TOB F-xpurepNfi

Bp:bpspfss, (6.6)
rA€ sn-oIIeHKa craHAapTHoro orKJrOHeHIu nepeMeHHOfi Xn v su_
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,,ro'L,,]ill,'"ili,'i'i,l".ltTlii,ii",j;]-rt"a;i;'il%llJ,+0,02'Y,-23,28.t3r-6,26.y{-0,20.{E-il,06{,. Ko-

I l l ieHTCII perpecclla' TaIi I{aK ux Be'rrIqLIHbI 3aBLrcflT oT 3I{aqeH'ftc i i \ { r 'x  ' 'epeMeH]Ib]x.  3ra 3aBHCHMOCTb,rref r io  npoc,Te]Kl . IBaercf l  npf il locrpoeHnrr noBepxHocre!"t rpeHAa, rAe rio3oqlHqrrer{rbr rItI{ qreHax
rrr' lciuefo i loprAr(a Aaror 6or,Ib[IIrfr, BKJTaI B TpeHA, r]eM qJrelJr,r 6onee!il13KO.O 

.' 'opflAKa' 3ro gHreKaer Lr3 TOrO, qro Br,rcoKafi creneHb rre-
l)cl\{eHHoii rrMeer 3HaqI.ITeJrbHo 6onluruli nopgAoK, geM ncpBoHa_I la ' I rbHaf f  r repeMeHHarr .  cooreercrBeHHo xosssr iuueHrbr  r rp;  p" .paa-CHOHHbIX rrJeHax 6o,ree BbICOI(Oro i iopflAr(a yMeHb[raloTcfl.

K cu a crsro, tr acrHbre Kooq6ruueHiif perpeccuq_ r,r err{o Bbr p a3rirl,B elriHar{ax craHAaprHoro orKJroHeHr4rr (,[n [a3J;. Crunaop.nureKo3$Sruuenrbr qaciuofi perpeccu w Ert Haxo4sics-no 6opnfir.le
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ot IeHKa cTaHAaprHofo  orK, ' roHeHrr f  Be i i r . rqgHbI  y .  Tau xax  BCC CTaH-

Aaprnbre qacrHble r io:S$rir lneHrbl pefpeccurl Bblpaxalorcf l  B eAI{HIt-

u a x c T a H A a p T H o | o o T I i I o H e t I [ ' ] , T o l l x M o ) K H o n p ' I M o c p a B l l l t l . b A p y r
c ApyfoM It ol lpeAe,r i l tr l  sat i6o"' tee eQQexruBIIbIe I. l3 HIrx'

Br tq l tcJ tue  3J IeMeHTbI  MarpHUbl  cyMr ' {  KBaApaToB I I  I l i ) ( ) t1 - lBeAe-

uu i r .  Hco6xoAl i } , lb rx  A . i r f l  nocrpoeHi l r r  HopMa, lbHb lx  yPaBHeHt l t { ,  Hau-

AeM Al]aforlaJbHbre 3"rrer{eHTbr Ixi2 t i  no HiIM BbIqrlc.I I I lN{ LICIpaB-

JIeHlIbre CyNiN{bI t iBa/,paTOB SSr, U 3aTeNI CTaFIAapTHbIe OTIi,r lOIleHUt'

Heo6xoAil lvrbt€ !, ;1_fl  Bbtr i l , tcr 'reH1rr rracTllblx xo3QQllut leHTOB I iOppe1q-

qUH. Orr,Haxo NIoNiHo no, ' lyqnTb pe[IeHI4e Hopll la, ' IbHbIX yplBi{eHII iA B

T a K O M  B [ A e ,  q l o  I I p H  S T O l d  I I p t l N ' I o  n o I y q a l o T c u 3 t l a q e l { l I t i  a r a H l a p -

Tg3oBaHHbtx  qacrHbtx  xoatpQrru , r reHToB pefpecc l l l { '  B  pe3y ' lb ra re  qe-

ro  I Io1yr raeTCr  3Haqt rTeJrbr rb l i i  Bb t t r rpb l ru  B  Bb lq l l c , I [Te , ' Ib l l cM t lDo-

uccce.
6On lU raq  t t aCTb  O tx l t 6OK f l p i I  I I oc ' f pOe l IH t l  N ' I l lO i * i eCTBe l i i l l l i  i ) e r -

peccnH BO3Htu iaer  l l i r r r  Bb lq r rc , reHi lU  3 . r ' reM€HroB Ma ' r 'p r . iuu  I I ] ' l  u  n

npoU"aa"  ee  o6pau{eH[ f l .  CyN{MbI  KB-aAparoB nepeMeHHblx  . :L  \ Io -

ry r  nospac ' r11  Hacro , ' Ib l (o '  r {To  I tp l ' i  oTOpacb lBaHu} l  pa3pgIoB PI ) l - \o -

,u,fxl l ix 3a r1peAe.xbI pa.rpt{. ] . l loi ' i  ccf i i l l ,  MOr)Ir 6url-norepltr i ' i  3FIa-

u"UItra ULiOpbl. Aa,ree, ec"r i l l  ?,r lcN' leHrbl Marpuqbl I IX] cl iJbl lo l l&3-

rr lnqatoTcf t to Be,I[ql] I le, TO IIplt  ee O6paU{eHLII l  l t {OXeT tt ]"1'-) i l i lOi i l l l

Aor ro" r lH4T€r - rbHaf l  f lO . rep1 3HaKOB,  B OCO6CHHOCTI I  B  Tex  c .1 \ 'qa t lx ,

r(orAa N,rex(Ay rrepe.\,reHltbrMlt HMeeTCfl Bbrcol iaf l  Koppe"lEul l t i  I iet io-

TOpbIe BbIqlIC,lHTeJlbHbIe npolpaNlNlbI B COCTOflHI' i I  COXpaHIIT]r TO"rIb-

Ko oAHy I l r '114  ABe 3s3q2u{ l lX  quQpbl  e  t io - rQQt lUHe} I rax ' : r  t  l l e t (o -
'r .opbrM!I LaHHbtMIi LeJ'Io MolKer o6Cro.a'Ll eule Xyx{e. HCcilcl l l i ' l l t t l t ta

I lOKa3aJII l ,  I ITO Bbltt t lC,IeHI, l f l  C f iCIIO,' lb: lOBall l IeM ABOfiHOiI T: l l lHOCTl' l

r reAocraroqHo J .J l f l  ro l 'o ,  q lo6bI  I IpeoAo, ' le rb  3 ry  TpyAHocrb .  ( ) . t l t l lKo

H€CKO;- IbKO npOCTbIX I l3Mel leHHi i  B  l rpo lpaMNIe  n03BO,r I f fT  CO] . i )1 i l l1 l 'b

B npoqecce BbIrIHC,,-IeHLII i i  O'r AByX AO [Iecrl l  3Har{aul l lx-uuq]f) r l  3l{a-

EHre,,rbHo noBblcl lrb rottHocrb ypaBrleHil f l  perpeccuu [44].
Bo-uepsnx ,  BCe HA6r ' r ro leHI { f l  3aMCHI IM Ha UX OTI rJ rOHt t i i i t t  oT

CpeAHerO 3HaqeHi l f l .  3 rO npeo6pasoBaHf le  1osBo" l f ie1  VMei lbu l l l rb

a6CO"'I1OTHyrO Be,I11ri ] IHy nepeMeHHbIX I{ npHBOAIIT I( nepeMC'l lHbIM'

LIMeTOUITIM 06l l lee cpeAHee 3Har{eHHe, paBHoe ITyJIIO. l lpn srort npe-

o6pa3oBaHHI4  Ko3@QHIrHeHr  bs  o6parqaercr  B  Hy/ ' Ib '  raK qro  
!ops-

AOr( MaTpr{qb{ cl lcleur'r  ypanueHl' l i i  cHHx{aeTCfl Ha eAtlHl i(y. B pe-

3yJrbTaTe TaKofO [peo6pa3oBaggf COXpaHfeTCg HeCKOJIbKO 3Haqa-

UIHX UTTSP. OAUAXO IIOPflAOK BCJII, IqI, IH sJIEMCHTOB MATPI,IUbI MOJ{HO

erqe yMeHbixHTb, ecJIH I.{CnO/' lb3oBaTb BMeCTO HI' , IX COOTBeTCTByIOUI,Ue

Ko3Q@trqueHrb l  KoppeJI f lq I IH .  3 ro  npeo6pa3oBaHI {e  coorBercrByer

sanHcr4 r.rcxoAHblx n-epeneHHUtx B craHAaprHoii  HopMa,' IbHoft sopue
c Hy, 'reBbIM CpeAIIHM I.I  eAHHI.IqHbIM CTaHAapTHbIM OTKJIOIIeHI{eM.

Maipl lunoe ypaBHeHue AJIf l  onpeAe"IeHI.Iq KosSSltuHeHroB perpec-

C,HI{ TOIAA NPI,IMET BITA

2t4

fr *"f - fBl : fr.yf , (6.7)

3Aecr Ir'rl--n91rop-cro,'r6eq KoaQOnufieHroB KoppeJrffrIHtr
rle/KAy _rrepeMeHHotr Y u He3aBr{crzMbrnan nepeueHHbrMr.r x;. Marpr4-
ua iio3dr@HurrelrroB xoppeJrrrqrfi, rgyay nepenneuuu turu x1, nop"jnu
n! .<m o6o3Haqaercf l  qepe3 [r*r ] .  I - lanpnMep, HopMaJtbHoe ypaBpe-
Hi{c Inr rpex He3aBr4CHMbIX [epeMeFrHbrx r.rMeeT Br{/I

a e t ( )  peue i l r {e  3a lHrxeTct r  TaK.

IB]  :  [ r , ' ] - t ' f r 'oJ.

f;il:liii,J

b e : B e s r f s e .
flocrosHHurl ,rneH bo HaxoAarca no eopuyne

bo:V _ brX, _ bzX" F^X^.

iJir ' leT[M, rrTO B 3TOM ypaBHeHl.tr4 Ha OAHy CTpOKy LI OA]il{ CTOJ,_
fi lr i.r r,{eribn'e, qeM B 3r{Br,rBaJIeHTHoM ypaeue'r.ru' (6.b).

o-*rlxo sror MeroA, ocHoBaHHbrr? ui eHqnc.neuuu KoppeJrrl l,o'-
rioii lrarpl.rrlbr l. l  no,ryqeHllr{ craHAaprra3oBannofo ypaBHeHhfl per_
plr'JCIli{, lrnteer ror HeAocraroK, qro oH yBeJILIqHeaer o6teN{ Bbrql,ic_
.rc:rrrr?. l,nn coxpaHeHHr rorrHocrtr xoaQQHqHen.o, *oppa""qlitr pe_
KoMeHAyercfl Bbrr{rcr'rrrb He ro Qoprr.lyle (2.24), a i ld ocHoBaHHH
crpeAe,rr louero ypaBHeHzq.  I4cnoJrb3oBaHlre Qopruynu (2.24)  He_
ue.,recor_.,6_pa3Ho ro roit npnuuue, qro oHa co4epi<r.ri xna4parbr Be_
JIIt] lrH ZX1 u )Xn. Ec"rrn gTH cyMMbi Berrjxu, To rrx KBa,IDarbr Mo-
rvr 0r{a3arbcfl HeroqHblMrr sa cver or6pacbrBaHufl paspsabs, Bbrxo-jlrri l lr '{-\ 3a irpeAe,'rbl paspa4uoH ccrr{u. 3roii npo6,reMbr He Bo3Hr4-
rial ' i-, crc,TI{ / lo Bblrruc,te}Ilra cytrM r{BaAparoB H3 KaxAoro Ha6nrcle_
Hr i r i  Br , rqecrb cpeAHce.3HarreHue.  Cyuuu KBaAparoB HaxoAqrcrr  r io
SopMy" ' raM (2.16)  u (2.19) .  Ans ocyurecreneias ero i l  onepaquu
rpedyerca rrcno.[b3oBarb HCXoAHbre AaFrHbre ABax{Abr _ nap"tri i  pre
,1,rrf l Bbrqlic"rrerJr,rg cpeAHero 3Haqell l is, a 3areM npu auuufaHllH IlO_,{vrleHFroro 3r{aqeHHfl IIa Ha6,{bAeuufi. B ro xe BpeMq KaK rrpHBr,r1'.rcr'teHlltx BpyrIHyIo 3TO nptIBoAI'IT K 3Haq're,uuouy yBe'Itqe_
trirrc o6lenra pa60ru, Ha BbrqrzcJrHre.nluoit Maurr{He raKas. onepar{aflnpoBoA'T.fl OqeHb npocro. BH'{zc,'reHHue xoeQ$uu'eHTbr,u,oJr,*Hbl
BbriaBaTbcfl B <<HeCTaHAapTH3HpOBaHHOM>) BIIAe, TaK KaK OHLI 3a-
.1:l ' .::Igno3yrorcfl Arrfl rocrpo^eHnf ypaBHeHr.rf rrpofHosa BMecre cr ieoopaooraHHbrMH AaHHbIMx.  OAsaxo 3ror  HeAocraroK oKyrtaerc_EfipeIIMyIqecTBaMx Bo3pacraroqeii ycroiiuuBocrlr H roqpocrr.r Mar-pIltIHof o pe[reHr.lr, a craHAapru3oB aHHbre NoeQQnqrlen"o, auro, 

"or_MO)"I(HOCTb OUCHI{Tb BCJII{-qHHbI BKJIAAOB OTACIbHbIX NCPEMCHHbIX B
"vpaBHeHHe pefpeccrfi. KoeQQHqr.{eHrbr r{acrHol perpedcu"'"or*no{Io;1}tlrrrb r.r3 craHAapTHgtipoBaHHux xoaQonqae"roJ uacrHol per_peccnu c rroMorrlbro npeo6pasonaunx

(6.8)

(6.e)

(6.10)

(6 .1 I  )
2r5
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a
Hecrr'rorpa Ha ro' rlro cyMMbI KBaAparoB ll3MeHglorcfl l lpl l craH-

Aaprr{sallHli AaHHbIX nnn npI,I I ' ICnoJIbsoBaHIII{ MarpHqHofo ypaBHe-

Hlrs B I{oppe,ttu,}louHoii Qoirrle' orHo[IeHI'1fl cyMM KBaAparoB ocra-

Iorcff Heu3MeHHbIMlt' I loirouy KplITepI'rI4 3HaqHMocrI'I '  ocHoBaHHbIe

H a craHAaprlisoe a HHoii perp ecclrrl, I ' IAeHTur{HbI xpHTepI.IsM' ocHoB a}I -

HbIM Ha HecraHAapr[soBanHori perpeccl{H' Tarue BerI{qI'{HbI' I iaK

roaQQiiqHen" *norn".reennoii r<6ppe'rn-uul1 (8). II f ipouellrHoe BbI-

paxeHue ror luocr l r  a [ i lpoKcuMa[I I I I  ( i00% R:) '  ra t ixe ocrax]rc t l

Hel i3MeHHLINIt I .

.t l .anulre, I lpHBeAeHHbIe s ra6"'I '  6 4, npe4craB'-lnlor to:lt: i ]. r ia,l la-R,;

,api l " l r i , t .u  
"e i r " .uoonloc l lo fo 

6rccei ina e ApLi l r t t 'acc '  ' j r i r l ' : t i r rc t t

"!"pa.ra"""ti 
oinrr"rao oqeHr{a JJail l icoB rreQrri B r]eKoroPoii 1:r1 i igt

ne 6accelrHa, BbrrII icr,:reI{Hafl Ha octlt iBaHIIIt r '{e' ioJa \ ' l i iTcl)l1ii"; lbHcffl

o-ununaa.  vpaeHeutre Marept la" lb i i ' j fo  6,4 ' l i l l lc i i  3  i : \ ' , l l l l locr i l  t i  3 ' i I5e ' l ' '

cti  cccl f i i jLl- i tHl leNl \{c;"1{.1} '  ;1.() 'Jf; I t le ' l l  i teQ lr l '  ' ICi j  r ' t t t t l i i  I ' i - l3a } l  j ' i i i3 '1t-

Htrer,r.  i i  I tr l ro Bti ;- lora1l ' fcf l  Tai ixie j lol tyl l lcHutl  ci  ,oi l let ' t tr  i le jep-

B\ ,apa i l  i l i i t l z t , i i bL ib t i  u6  uanu"  i l c t i l ' r r t '  i a33  1r  BoAbI '  I  ie : laBt tc i l r tb i l t i t

i iei)C,ucHribI: \ ' l l l  , lB. i t t l rcTct r lpeMfl:)LlI IOilHeti i i t l  pe3epByiipa' Aei-rJ{ l} t i le'" ' 
i*lr,."r,ii,io,, 

. ' loc 
u,u a' d$ rr,, K)-x,ryJ rrrrrB rroe o iFroui eH ttc,r.o6bt'lH

ra3a r( j.o6brrre riet]rrrr. Taii l lar.; ue)KAy sasricriMoli ircpel'ierruori r

apryMct l r l i \1 i i  t s  ) /paBHeHi I I I  \ ' l a rc i ) i i i t ' r IbHoro  6arauca l lN iec ' rc 'q  He-

f i B l I a f l c B ' . j b ' ' t o ] V I b I B I I p a B e o ) I ( u A z l T b g e o 6 l t q r t o B b l c o l i y r c L ] t i \ . T [ ) e I i -
H io io  l ;op i i r . . r l r iu t r ru .  ! ,e i l c rn t t re . l l t lo ,  ec ' l I l  N{OACi lb  \ ia reP l l i i ;b r io i f l

6 u " u " . " . B b I . J p a F i a y A a q H o I , l l , I l l l i l l i n p e A c T a B , . j e H i i ' t o I l a i i l : . . i b l l o \ i
cocTof lH l t i r  r r  oo teue pe3ep i l . v i i l ) l  npaBl lJ l l J I Ib l ,  i c  i ioppe! ' I l tq i t l  6 i ' - le r

T a 6 , r r r  u a  6 . i

*l?ri I l,r 1 itnrl I uiru,l I ln.l

lm\fi\* \ffffit \*
f l e p e r l e l i H b l e :  l ' - o q e n t r B a e M b l "  l : i ' 9 - " t - 1 : 9 : H  

B  h c c ' I e A ) ' e r l o r r  p € f t o H c  ( X 1 0 3  6 a p -

peneft); .y, - BpcMq no.n. .Xi"'i#"ii'""ryX:*,.ttf,"1,'#"""',i$ril'"1;+;3il,".'1,1i,"" "^"'u1l;#3
?;1""1)t"'i;:ti;"1i;;t""r1i"T:^?il;^',;idi;:.ti id;o'pb"'"n1;'xn-orroureH'c 

'u'o6Hror0
i;;;;A;"; i;tu r aoiirttoti-o6iluv neOrH (dvr3/6appers)
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si,lcortoii. HeyAauHue nolbrrKr.r no,'rHocrbro oueHnrr, pa:lrepu HeQ-
l r r r rbrx sanacoB Mofyr  6r ' r r r  csgeanu c ouu6xauH B Haqa"I IbHbIX
Ion)/u{eHlltx l l ' i l l  C Heno"rrHbrM IICC,rreJ,OBtHI,reM BCex $atiropon, nro-

l r t ru iHx B ypaBHeHrie Marepna, ' I l t lo to 6aurauca.
3ru IaHHue coAepxar HeKoTopbre xapar{ ' repr lcrur( r ,  npe, . lcras-

' i 'K)fi] i le rpvArrocTlr AJrfl aHaJIII3a. Tii i l  I ial i nopfi i lr irr sHaqettrt it l t3\'-
r t i ie \ , tb I r  neper, ie l lHbrx cuJlbHo pa3. ! I lqa lorct ,  To 3Jel IcH' fbI  \ , rarpLIubl
clreuaqHblx lrporr3BeACFItzii raxxce cHdrbito cr.rl l{qalorct{ no Be,'I lrqrI-
i re .  3rr r  IaHI{bre o6pas.vror  r {HofoMepHnt i i  epeueuuoi i  i tn , r .  Tax xe,
r i i l i (  r r  B i lpyf l rx  p,q,qax sroro Tl ina,  TaKHX, I (aK KpI IBIJ€ pocra 3 l {o-
I IL) l '114I(H ILTI I I  I iCi lO"r Ib3OBat l14t{  Tpyr ' loBbIX pecypCOB, I IepeMeHULIe

crr . ' rb l rc  Koppe,r rpoBal i l t .  CoxpaI IHrb AocraroqHoe xo,ruuecrno t l t tQp
B t.{aTpHqHIJX Bbriif iC.rleI]rlgx H"rlH coxpaHxTb Torrl locTb B flpouecce
o6parr leul r - r  or ia : ! r , rBaercf l  BarpyAunre, [bHbIM. l io" !c :no Bblqrrc. ' ] I t rb
r .  r r : r r i r  d t  l t  l  n r '  I l  rT - I  n  e  r  r. .  . y . r  . . - .  r  - . r ) c \ ' c t r i l ,  i l cno . ' r b3 ) f l  uaT l ) i l uY  I .Y  t r  } l a r r l r : u \ ' / . r . _ t .
L. ra cpaauennrr  craHlapru3oBanHbre qacrr rbre xosQQrruuerrr r , r  per-
pcccrln Ao,'INftibr 6r,rrr, npeo6pasoBaFrbr x o6ltqsolr\r BIrAy (6 l0) u
(6.1 l ) .  Pa: .nrrqu.q,  r {oropbre \ , ro}KHo o6Hapvxurb,  Bo3HrrKaror  r r3-3a
l r run6cr< or{pvfne}{r r r  npu Hcno"nb3oBaHrrr l  uarpur l r , i  IX.

l - lccrrorpr  Ha ro r r ro crarrAaprn3oBalrHbre qacrHbre r io ;$$l r4 l reu -
l r r  l )er l , .eccnt l  lc)3Ro. ' r r ror  I Iaxo] , r r r r ,  I rar i6o" lee Bal ' r {HbIc nei le \ , Ieugble.
3:o, l tLr i r ic  B YpaBlreHrre pef  peccr . ru,  oHlr  I Ie  N' ror-yT c! ' ryx{ t rTb I , teno-
r  j )cur i \ rbrn ) ' i ia3arure\ , r  r ra ro,  r r ro sro vpaBHel l re r l t6palo t tau-
, ' rvr r r t i r ' \ r  oSpasorr .  [ lPeguoro; 'xr r { ,  qro,  I rcc, ' rc ,qyt  vpaBrrer ] r1e per-
i)ccc.r{ri, },rL,r IIprrru":rri K BbIBor'lv. q'to ABe nepe\'reHHIje Aetor I]ec\/-
ruec'r.RcHtrbrii nx"rraA B pefpeccrrrc) u I{x Moxuo or6Docrrrr,. Ec.ru ol-
i r \ '  ] l3  | Iepe]reHHbrx YCrpaI I r rTb t r  cHoBa [ocTpouTb ] 'paBr{euue per-
l )cccrr r r ,  ro r iar rccrBo t rog6opa u caMo VpaBHCHtre,  KoHeqHo, u3rre-
{ r r ' fcr r .  } lc ;ur  l r l r  petu i t "n i l  \ rc lparrurb BTol) \ r ro repe\rcHH\. to,  \ rpaBIre-
t i r rc  pct ' i )c , - rc I I r  c i loBa I I3\ Ie i l t . t rcF,  I lo  I I3Mci tc i l I ie  ) rox{cr  6t t r l  concel , t
r r r rbrxr  ro cpaBHCHluo c r r3v ieHeHuex{,  r ioro i loe nporr :o l i rer  B To\{
c. rvr rAe.  cc, tn nepBaf i  r rcpeMet l lJarr  coxpaHrrrcs B per l )eccr1u.  Oro
rJ i )o"r  "  ̂ - I t r  no Toi i  np l t r rLrHe,  uro rcprpei iTu ssal l l to . ler icrRrr t l  .18r . ' - \
ot i r ] . tc l . t r ' r l l ' - . t i t , t ; t  repeNiei l t tb i . \  c  ,nD),r t t lu l  f repe\ Iet{FILI} I l t  H€.rb3f l
. . ) , l i t l r r | rL ,  5c:  t roero i tHofo nocrpoeHr{ f l  pefpeccuot i r rofo } 'paRI: reHr. rg.
l :c . ' r r i  neo6xoAr ' rMo npoBecrrr  I rcc. [er ,oBaHue 6or luroro r r rJc. r ra repe-
, \ re i lHLr \  I i  o16poci l rb rc  nepeMeHHrie,  Koropbre Hec\ /uecrRerrHF, I  , r . ' r f
: iatit ioi 'r 3a,4aqri, To MbI He ro'rlKltbr ofpaHrrri lrBarbc,q frpocrblM tic-
( ' . reroBaHner{  rJacrHbrx r<o:S$uqHerrroB perpeccr . rH.

vecrr rqeHlre quc. [a l re3aBuclrMbrx r ]eDeMeH'brx B ypaBrrer t { r {  pef-
i )ccc l l r i  BCefAa BeAer r i  yBe,ruqeHr in 556 (Hcx,r roual  re cnJ ' r {an.
x,.:u HoBbre l lepe]lr err Frbre noJHocrbro r{op p e.nxpoB a Hbr co cra plrrr, lu ),t-,|: l IIai(o..3TO yBe!'rHrieHIIe He MOX(er 6btrb eHarllrre.rrbHljx{. l lorepr.o
c'ieneg_eti cso6oAr,t orx.toueurrti [,{o)K}Io KoMleHcLrpoBarb -vt4eHbue-litte u SSo, qro e AelicrBr.ire,'rbrrocrH IIpuBoAr{r K yBe.rrrrqeHrrro cpeA-
Hcfo sHaqeHrr f l  KBaAparos orx"noueHur l .  Ec.uu ero npo[cxol r . r r ,  Tor ' -orHouelrHe yMeHburaercq,  qro npr{BoAur K coKpaIqeHf i r .0  quc.qa



qJrreHoB B ypaBHeHI.IIr perpecc-nu. nns olpeAeJleH[r uau;lyuruefr

sosl4oxHofi pa.p"a"""' ( l iau6o,'ree sHaqlat{oro F-oruorueuur) npfi '

xoAlrrcfl I iccJIeAoBarb BceBo3NIoxtHbIe Nolt6ssaqun ltepeMeHHbIx; ec-

nI{ [epeMeHHbIX HeMHOIO' 3TO CAe!'IaTb JIefKO' TaI( KaK q]ICJIO Xx

uot*oi^not" t<ou6usaqnft paeuo 2*' Ol..r.at<o ecilv In BeJII.IKo' 3ra

;;;;;;,t i ,; 
"p"oy"t 

sHaqrre"Ir 'blx 3arpar MaTIHHI{oro BpeMe}ril '

Cyur..i iyor'4pyrrue rpoueAypbl' Koropble no3Bo'ttt lor i lod'Iyqerrb

o I IT } IMaJ IbHy Iope lpeccu }oco3Har InTe , ' I bHoMeHbI I I I 4M} I3aTpaTaMl I
;;;;;;;. dp.a" tt"x oooxno Ha3BarL o6parnyrc- l-p-o^1%Jpy "t-
r(!,rroqeHns, lpflMylo npogeAypy au6opa, NIeroAbI flouatoBol] I ' I MlIo-

.orurouoli perp6ccnn. l lpil 
-6o;rluoM 

KoJ'rr4qecrBe ucxoAHbIX ' 'epe'

MeHHbIX 3TII MeTOAbI He scerAa npI4BOAffr K oAIIFIaKoBbIM ypaBHe-

HHflM perpecc[Il, OAHaI{o pe3yJIbTaTbI' I]O'[yiIeI{HbIe Ha I{X OCHOBa-

Ht{I{, BCe xe SKBI{Bar'IeHTHbI. I ' ls"Ioxel{ue 3TIIX MeToAoB He BXOAI{I B

HauH 3aAaqII, II MbI nphBeAeM dtli lxb KpaTKOe olucaHHe OAHOTO lI3

ltnx. 3rn MeroAbI xoporuo Ii3"IoxeHbI B HeKoropblx pyKoBoAcrBax'

HanD'rMep u nn"rr*-,[,*p.i i;t" u Cunra I14] ; Mapacxu.no tt ' l le-

nuuh [+ol.
odpaiuan npoqeAypa I{cK"IrcqeHIIs cBoAlircq K nocrpoeHulo

vpaun,Jnuil perpeccuH, Bx,'Ircqalourllx Bce Bo3Mox{HbIe [epeMeHHble'

r4 B [ocd'IeAyloureNI or6ope HaI4MeHee 3Haql'IMbIx apr'v\ ' lenToB' Or6op

rrpoBoAllrcfl nyT:M l. icc,'teAoeaHl1f craHAaprlI3HpOBaHHlrx noe$Qn-

queHTOBTIaCTHOI {pe rpecc l rncHa I IMeHb Ix I4Mt l3HaqeHL I f l \ { I { t l i l ocJe -
Ayrouefo locrpoeHritr ypaBIieHI'Is-perpeccuH' rl3 IiOTOpOfo yAaJIeHbI

arn I IepeMeHHbte.  csaqt iuocrr  o16pacunaeMblx l repeMeHHbIX npoBe-

pf leTCf l  C I IOMOUIbIO I IpI IeMOB l I ' I4CnepCUOHHOfO aHa'1[3a'  aHaJl0f l ' lq-

HbIx rper,craB,rleHHbl\'r 'e ra6"I' 4' i6' Ec;ru ntp:y::t^u1tl He Aaer 3rla-

ql4Mofo BK"IaAa B pelpeccuio, To oHa o6i'ttruoeeHHo oropacbjBaercfl"

3areu craH.itapru3,,tpoout *ot" t<oaQ$uuneHiu qacrsoii perpeccnll

rrpr.IBeAeuHoro ypanlieufif l aHarll3llpylorcfl cHoBa' I] npoqecc floBro-

; ; ; ; ; ; .  Ha x iNaou uafe q 'cno repeMeHHbIX B ypaBHer{ ' r {  per-

peccHH yMeHbuael 'c f l  Ha eAuHl lUy Ao rex nop'  nol {a BCe ocfaBul l le-
^cl 

nepeo,leuHble Ile oKa)KyTcfl 3Hart[NIbIMU'

Beclua no,rre3lio ttccJieAoeaHne Ha6opa ceNIlI i lepeMeH-Hbix' f lpeA-

craBJl f f Io l { l '1*  
" rprn,"pnt tnt t "  

6accet isa-  pex (cu '  puc 6 '1)  ' -  c  ue ' tb}o

Bo3MoX(Horo ucx,,,oqeHu'I KaKl{x-lrlu6o lts uux. tr,Icc,reJ.yfl cTaHAap-

"r iour""ota 
xoaSQnuNeHrbI  qacrHoi i  perpecct t l l  11 61[pacblBas I Ia i I -

M e H b u H e I I 3 H I ' I X I l c H o B a B t l q l ' , i c " I f l f f p e t p e c c H l o ' , l " l b l I { o } K e M I I r l l T H
Mt{HL iMarbHOe MHo}KecrBo apryMeHroB perpeccu l l '  

- -q
l lonropnoe np l lMeHeHI ' ie -  nporpaMMbl  MHo)KecrBeHHoI l  pe fpec-

c l l r l ,  oqeBt lA t lo ,  N{eHee a$Qer<rueuo '  qeM l i c r loJb3oRaHl le  i lo iuaroBoro

Bbiqi4cJII]TeIbHoIO a,orop"rua, Ho oHo IIMeeT To npeIIMyUIecTRo, t ITo

xaxAufi uaf npoqecca N{o)Ker 6url  ruIareJIbIIO [poaHar'I l ' l3l lpoBaH'

n"l i"-,_" nu* 6y.n., AocrrrfHyro r lOHHMaHr4e [poqeccoB gcl(" l Io-

qeHHrr r.r  n3MeHeHlr", npoua"o4flX{Hx npII BbILIIICJIeHHI', I  r<oe$Qnuacn-

ToB perpeccuu,  uoxuo o6parnr lca  r  6o ' ree  aBroMar l43 l ' lpoBaI {Hb lM

aJI rop11TMaM.

2 1 8

l ic r rs  ro Bl rer l rHuM rrpu3Har(aM Teopurc MHoxecrBeHHol i  perpec-
cr iu  MoN(Ho o ' rHccrr r  I (  <<MHoroMepHbrM>> TeoputM, TaK Kar i  e  Hei l
yqacrB)er  HecKo, ' rbKo nepeMeHHblx,  H3MepeHHbrx Ha raxAou o6' t -
exre na6"rttoAeHl{fl, Bce )Ke no cyurecrBy cBoeMy oHa flB;If lercrr oA-
HorrepHoii, rax KaK MbI rrMeeM Aer'ro c 4ucnepcueil roJ'rbrio oAsoil
:anucirltoii nepeueuuofi Y, a roeeAeuue He3aBr.rcr.rMbrx rrepc\rcHHbrx
X ana,r r - ry  He noABepraercf l .

C,leE1'roulaa reMa Halrrefo i l3,'roxeHllq -AlIcKpr.rMlrnarlrHltit

aila.'rr.r: i. ue"Ilb Koroporo - uAeHrHQuxat]],rt l r lJru pac[peAeJresue o6r-
eKroB B 3apaHee 3aAaHHbre rpyr i r rbr .  PasAerenne Ha ABe B:rar . rMHo
I{c: l i . l lo t l ; r }oI {He Apyr  Apyfa fpyf i I lb l -3ro npoqecc,  KoTopblr l  B BbI-
rlr ic. ' l i lTc.lbI{oM II"rtaHe flBJIffeTcfl npoMe)KyroqHbIM MexAy oj].rroN{ep-
Hbr l l l l  i l l loqeAypaMu H HacTof lu{HMrr  MHoroMepHbrMH Me' fo, laMu,
iJ l ir)loilbrx N,rHofo nepe\{eHHbtx paccMaTpaBaloTcf o,4,HoBpe\{eHI{o.
f l n l  r n l r r n r T  k a v t r+rr !  .  , , - , . .A4f l  H3 Koropbrx xapaKrepu3yercg Her{oropbrM
IrHo;.r{ecrBoM MI{OfOMepHbrx IIepeMeHHbIx, Mo)KHo pa3AeJIr.rTb c Ilo-
I r ( ) r l lLrc i )eueHr i f l  Hexoroporo MHoxecrBa coBMecrHbrx ypanHeHni i ,
i iorrTlr Tarirrx xe, KaK Te, r(oTopble Hcno,'tb3yioTcfl B MHolKecTBeHHoir
pefpccci l r r .  Benrop npanoi i  qacrn Marpnrrr roro ypaBHeHHrr ,  oAHar io,
IIe co;' lef;{{ur creneueri u rofiapHbrx lpoHsee4euuii eAuucreeHuorl
:anucu;r , rc i r  nepeueHHoi i ,  a  coAepxHr pa3Hocru MexAy MHofoMcp-
HbrrlH c|eAHilMr.r 3rl ix AByx rpynn.

I (puleplu reopuf i  Ar icKpaMxHaHrrrbrx Syuxqr. r i r  BKJrroqaror  MHo-
rollepHLle o6o6uleuuq npocrblx oAHoMepHbIX crarl,tcrl lqecKlix KpH-
rc l )neB rrpoBepKi l  r i i r rore3 o paBeHcrBe.  OHu 6yayr  paccMorpeHbr
IrorJiKe, noc,rre MHoroMepHbrx MeroAoB x,raccuQHxa W.Il HJrtl pacnpe-
Ae"'reHlrr o6r,exroe B oAHopoAHbre rpynrrbr. 3areu N,rbr pacc\{orprrM
MeroAF,r, B Koropbtx r.rcnor'rb3yrorct co6creeHHHe 3HaqeHIIfl, Br{r'r lo-
qag MeroA f, 'raBrrbrx KoMiroHeHT u Qaxropulri i aq,anus. l loc,reAilre
n a p a rp :r rf ui coJ,epx ar M HoroMepHbre o6o6uleHufl ArrcKp r.rMHH aHTHoro
aH i r . ' rH3 : r  t t  MHo /KccTBenHor i  pe rpeccHH.

3r'or nepeveHb, oqeBtlAHo, He ffBr'tf lercfl xcqepnbrBatoulult. OAga-
Ko l )accN1 arpuBacMbre N,reroAbr 6u,ru nu6paHbr r ro ro i i  npnuuue,  qro
oHll Haru.lH i lpr.l lvreHeHHe B HayKax o 3eu"ne. OHn sx,'Irc.laloT MHo-
x{ccru()  Bbtr rucrr rnre, lbHbrx r \ rero. loB r r  onepupylor  c  pf lAoM Qygaa-
uerr la . r rbHbrx noHgrui i .  f loHuuasue reopH] i  arHX MeroAoB r I  coor-
BeTcrByrou{rrx eli Bbrqac,irrire,TbHbrx npoqe4yp o6ecneqr.rBaer Aocra-
rorrHyio 6azy p,na orIeHKH Apyfux MHoroMepHbrx MeroAoB.

A UCKP IlM r,r HAHTH br E OyH KUr,t ] l

OAus r r :  sar6orree l r rupoKo Hcnor ' tb3yeMbrx B HayKax o 3eu,re
l \ { l loroMepHbIX MeroAoB -  AucKpuMv naHrssr i i  aHa, ' r r . r3.  Mu paccuar-
p l iBaeM ero SAecb noToMy, qTo,  Bo- I repBbIX,  oH tB, ' r f leTcg MOUIHbIM
cTal ' r . tcTnqecKl iM MeToAoM, H,  BO-BTOpbIX,  efo MON(HO I IOCTaBHTb B
OAIT I I  P f lA  C  OAHOMCPHb IM} I  3AAAqAMf i ,  CBq3AHHb IMH C  MHO)KCCTBCH-
Hol t  perpeccr ier l  H.n i l  paccMorpeHHbrr \ ru Bbrue MHoroMepHbrMn 3aAa-
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rraMIi i lpoBepKn CTaTLiCTnqeCKHX f t i loTe3. f loarOvry oH- IIo3BO"rif leT
ycTalroBflrb A0IIO,'IH[TeJIbHyIO CBfl3b Mex(Ay oAHolllepHoll f i  MHOrO-
Mep lrofi crarrrcri l t(oli.'OnpeAenHlt  

cHaqar ' la  roHf l r i le  pa3AereHl l f l  (Aucxpamunaql ln)  I ' I
I IOKa}K€I, I ,  qeNI OHO OT"I luqaeTcu OT 6,r- IH3KO|O K Hel ly  IOII f lTHf l  Kdr laC'

cnOI{Kar- ! rH.  f lpe4nonor int r t ,  q1 'o l tMelorcf i  ABe fpynnbl  nP06 cJa} l -
L\eB,  O I tOTOpbIX 3apal lec l l3DecTHo, t i ro  oHu o6pa3oBa, ' ' I l icb B I lpec-
uoBoAHoN'r r.r \ropcKoM 6accenHax. 3ro naoxtto onpeAe.{l lrb Ha ocHo-
BaHrrrr l lccreAoranLIrI ocrart(oB IIcIionael{blx optaHii3l 'ton. B flpo6ax
rr3MepeLio l rer ioropoe q l icr ' Io  rcoxuuI ]qeci i l lx  xapi lKrcpl ' IcTI lK,  a H\ ' Ie i t -
i lo, coJ,eplKaHIrE BaIIaArIfl, 6Opa, Xe,le3a Lr Ipyfl ix 3.rleMeHroB. 3a-
.raqa cocrol{r B Haxoli{AeHfiH ralioil nagelittoii xou6tzHaultl l  3TI' l,x
itcper,leHllbix, t ioroparl AacT I\{aKcHMa!'IbHO BO3MO}KHOe pa3flf it l l ]e
xrelKAy AByMfl panee orpeAe,'Iei{HblMu fpyttf laMu. Ec,rLI HaNI yAacr-
cfl IIaliTl,r TaKyro Q1,uliqltto, To Mbl cN'io;'Ke\'1 l lci lo,i lb3oBarb ee AJII\
orirecelrlrf l HoBbrx o6pa:uoB x roii rr,rrn 4pyroi.i i lcxoAHoii fp)'rIIIe.
I,Igururu c;roBaMfi, HoBbre o6pasqut c.ragqa, He coAeplKautue AnafFIo-
crrrqecrii lx r{cr(onaeMbrx ocrarKoB, Mo)'KHo 6yAer pa3!,elltrb Ila N{op-
c i ine r r  i lpecHoBoAHbIe Ha ocuoBe l l tsef iHof i  A l rc t ipn\{ I lHauruoi i  Qynx-
q{u,  rocrpoeugot t  no I IX reoxuMl lqectorM I (oN' InoHet{Ta. \ '1 .  (3ra sa4a-
qa paccr ' rarprrBa,qacb l lor repou,  U- i l r l rnou t t  ) ' r tmepcort  [55] . )

3alu ' ry  x , raccrrSl txauulr  MolKr to lpou.r r , { rccrp i ipoBarb Ha aHaJO -

fuqHo\{ nprrMepe. l lpe4ilo",roxrrx,r, rrro tt"tu co6pall] 6ollruyrc xo;t-

"reKqrrru o6pa:t-1oe c,']auqen, raNilt ' t l i  I ls r{oropblx 6lt"r no;ineprrtl"r
feo\rruuqecrior,ry aHa,rrlrsy. l\ ioxHo r' irr Ha ocHoBe ::i laqeittt i i  l i3lvle-
peHIrr,rx rrepe\reHIrbIX ocyulecrllurb pa3Ae,'Ietttte elt601,rKll Ha oTHocll-
' ie , rbHo oAHopoAHble rpynlbr  (K" . racrepbl) ,  o ' t ' " l l rqa lou, l ]ecf l  Ap] ' r  or
. rp5 ' ra? t i r rc . ' rcr tuule r , {ero.qbr  peueHul  raKofo poAa 3aAaq Aocra-
loqrro xoporxo paepa6oraHl , t  r I  i lpuFIaA. I ie lKar  n pa3Ae.ry Ha) ' ' i (u ,  Ha-
3brBae\roMy l ar\coHolvrr{eii. ourr 6yl5,r paccMoTpeHbr B c.rieA)-rou{er,r

Pa3.1e.:ic. C),ucc rei. 'er HecKorbrio tBHblx ira:-..rl i .rtr i i  r 'reil{Ay 3TIItrrri
\ ' rer01a-Mrr  t I  ; {eroAa\ ' I r r  AHcKprra{u i raH'r l ioro i l i ta . 'u i3a.  ia . " raccr tSi r r i l r -
Ul't t l  BHyTpeHlle 3a\{ l{Hy' ia, T. e. '  B O L' l l l t { I Ie ( j l  Al lCl i l l l l I I I lHelt lTl iOI C
a H a J r i 3 a ,  o H a  H e  3 a B I i c I I T  o r  a n p l t o i ) H b t x  c B e ; 1 C l i t t f i  o  c o o r t l o t u € H u t i
! re ) r { f ) r  L rpo6a l ru .  B  ; ,ucxpur t l rHaHrHor , r  ana" rn3e quc i ro  rpvr rn  3a-
J,aeTCtl 3apaHee, B TO Bpe!1'Ir1 KaI( qHC,' lO I(! ' IaCTepOB, l iOTOpble nO"' i) ' -
qa lo rc l  i l  pe- jyJbrare  r . raccu$u i (aqr :n l ,  I Ie  l v ro lKer  6 r i r r  sapaHee or -

i)eJ.e. icirc. Kaxr, lal  npo6a rr3 rrcxoAIIOrO MHO;'KeCrBa B AficrKpliMil-
r iaHr r {o r r  aHaJr r i3e  r rp i l l raA. r rex i r lT  t i  oAuo i i  I l3  3aAa l l l i b rx  fpy I ] r r .
B  6o . ruunr rc rBe 3aAaq x" raccn$axaq l tn  rpo6a x {o tKc ' r  ro i : i ' r l  B  J r ro -
i - , , ^ , ,uJru r , r  r l . / ) r r r r ,  owol l lX i l lOLLIHX B pe3yr ' ibTal 'e  l i , laCCttQl l t laq i r t t .  Ap:" -
rne pa3,rn iq l r r  cra l iyT oqeBi lAHbIMl i  f lpn paccnolpeHi l r r  3T]rx  AB\x
flpoue,(Vp. B pes1r"'t6121s K.IlacrepHoro alla.ui3a c.:iaHrIeB npo6u
p acnpcllc,rrlrorcrr rlo f pyI]ri aM. l lpe,r,crae.ufl er l i IITepec npoBeAeHue
feor . ' to f r r r recKofo ocx{brc. r r l rBaHHs uai i4enuHx raKuM o6pa:o l r  fpynl l

f lpocrax J-irtHeiiHafl Arrcxprr&IuuaurHa-a Qyuxrlun oc]'ulecrBiirer
npeo6pasoeaHue r lcxoArrofo MHolKecrBa nsmepeuuf i ,  BxoAffq l rx  B
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I p g i i n a  A

X,

Puc. 6.2, I 'pa{uuecxoe [peAcraBnenxe AByx AByMepHr,rx pacnpeAeaexnii ,
VxasaHrr DepeKpbrrtrr paclpeAeJeHr4i i , l , ,ra rpynn A-u B tto oco'X1 n X2; ' j roeK.rl lpotsal l l le Ha AIIcKprl:vrrrH.rHTHyro , ' rxnHrc rro3BoJrrer f  . l3;rr |r irrb ,1nc rpyrnur

n l t6opxy ,_B eAHHCTBeHHOe Ar ,c^pnMxHaFrrHoe r r rc . , ro .  o . ro  . { l rc " , ro ,
I t . t trr  npeo6pa3oBarrrrarr nepeu.euuha, of lpeAe,,rr ier ro.rroj.r{eHue o6pa:-
{a rrr  rpauol i ,  cnpeAeJreHFrorl  4r4cxpuvurraHr.uoi i  r lvuxquei i .  I - lo iro-\Iy [rbr Mo]KeM npeACraB"nflTb ce6e 4rrcripurruHaHiuyrc Qynrruluox a t< 

;1 
oc_o 6 n peo 6 p a: o e a Ir r.i r{ M rroro nr ep u ort 3 a r a q u B o;rno,i e p r r,v rc.

!\ricr{pr'rMnHaHTHr,rri aH a!1r{3 ocHoB aH Ha H axo)Kjleurru np eo6 ria:o_
EAI i l l t '  I ioropoe naer MIIHI IMyM orHoueHrt f l  pa3Hocrr l  r . rHofo} ie i )Hbrx
c l )eAFi l rx  saaqeuHf i  A,1f l  i ler ioropoi i  _napH fpy i ln  r r  Muoror , reprror i
; { l lc i tepcul ' . t  B npeAe, ' ]ax AByx f i ty ' r i .  Ec; iu  ur , i  i l ro6pa: ' [ , r  r raL ' r r  . lBefl lynnbr coBor(ynHocTrr\,I lt TorleK B t\{Hofo.\{epHo}I ] lpoc,rpaHCTBe, TO
"lcrtio 

irafirr 'r raxoc r{a,'paB.[eHple, BAoJrb i{oropofo grr.1 coBoKyrrHOC-i' i l  taHo pa3AcJrArorcfl H B TO )Ke BpeMfl IMeIOT HarlNieFlblxyro BbI-I lyxJocrb.  fpaQuuecror  : ra l iaprxua npeAcraBJeua r ia  prrc .  O.Z.  fc-
"'I l i  IIcno,'Ib30Ba'rb IIepel,{eFIubre-x1 u x2, ro i lpoBecrr.i yAoB.r]erBoi)U-' I ,e . r6t roe 

pa3AeJe' f ie  fpyf i r  A u 'A r re 'y ,1a" icu.  O.qnar<o Mox{Ho
,']: l , l ' , t HarpaBJIelltte, BAo,Ib r{oroporo pasAeJeHxe couo]il,nHocreriu ' r ( 'BHAHO' a BbInyKJIOC1b MIIHHMa,rbHa.  I (oop,r , r . iHarbr  ToqeK gTOrO
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'.[-

HanpaBJleHIIs 3a.1.arurcfl ) 'paBHeHI'reM rHHefiHOii AncKpIIMlrHaHrHoii

$ynxutr t t '  - . , , ,^r , r rnr i  nr , . rn i l r r r , ' ,
OJ,r t t t  t t :  N' iero.1.oB I laxoxAer lHf l  " r lHHel iHoi i  4Hcxpuul lHi lHrHoH

Qynxurrl t  
-  i iocrpoel{ue ypaBHeHI'I f l  perp-eccl l l t '  B KoropoM 3aBI{c[-

Mb lMl I  i lepeMcl lHbIM, ' I  nsn f l }o 'cq  pa3} IocT l l  MexAy MHoroNlepHbIMi l

cpe.i iHrt i{ l l  AB\' \  t i rvnn. B uarprtuuoru o6osHa'leuul l  Mbl ro"lx{Hbl

peu l l rb  yp  aB i l t ' i t l l c  I ] i l Ia

l so2l  .  [ r ]  :  [D] ,  (6 '12)

r ,1e Is21,1 
- t r tY.- t t I -NIarpHua 4ucnepciz i ] i  u  Nonal lnaqt l i i  o6 ' r 'eAxnen-

Iroir nr,r(,ropxu. t..o:rfQnu,iertrsi Allcl{pHMHFIanruoii SyHrquti npeg-

(:raB,rlf l l ,orctl n",,ru1roin-a'to' lt6uolt Herl3B.CTHt'IX' l ioroputit o60stttrqeil

;;,;,;;i;;. e.o i,oioo'urreHrbl Hrpalor TY xe po"rb' qro rt xoes-

$uutretnu p e 1 'paeuel l l l l l  perpecc[u '  He Halo n] ' rarb arH xoaS-

Qrruueuror l, c reirnrr, xoropnie [cfio.rib3yloTcfl /.Jrfl o6osHa']eHttq co6-

cTReHHLIX :JHarteHI l l l  marf l r iq  B KoMrloHeHTI{oM t t  $axropuoM aHa-

rJ: rc  f  r i  ) 'paBHel Iut {  (6.12)  crorr r  BeK' top-cron6eu pa:-

cperr i i r r l r r  3Har{eHI l f lMl ' l  r 'Byx rpynn'  Iaroe ypaBHe-

c IO\ lo lubn onepauui i  o6paruel t l t t l  I I  Yt IHOX{eHI ' { f

hl : [r, ' ] 
- '  

[D] . (6' 13)

r'LrlcKp Il lt ' l Il H a HTHylo s )' H ti u tt to' NILiI r'10' I ;'l iH bl

exo r r , f u t l i e  B  MaTpn r lHoe  ) ' paBHeH l l e '  l ' a3HOC-

no Qopul'. ' ie

J l i l 3  ax .

B rParr-r i i
I tocrel l  \ lexi i lv
H r r e  p e l x a e T C t l
\ , ra rp t lu ,  r .  e

L]i- t , i -r t  t  onpeIe.l t f  ib

oi lpe.Ie.: I l lTb Be.r i  l { t{  I l  H bl '

T I I  CpC- t l l l l x  H l l xo  I lqTCt i

, ra

) '  , , ,
/*r

D i  -T i -E ,  : '= ' | , ;  -

, l b

\ l  , . . .

- n b ( 6 . 1 4 )

r4e , { , ;  -  i  -e  Ha6, , rnAel l l le  i - i r .  nepeuenHof i  e  rpynne A;  Ai -  cpeA-

Hee 3HaqeHIIe / ' t l  t repenenHoi l  ipy lnu A'  unu cpeAHee no no Ha'

6,1trc]eHuqN,{. Te xie o6o:Hauenufl IIcIIoJIb3y}oTcfl 
. 

AJIq rpynnr'r B.

Mnororn"pnbte c i )erune I IepeMeHHbIe rpynn A u B Mo>xHo cqnrarb

nBV\.{fl BeKropaMlt r-Iolrouy pa3ilocrb Me)K'qy HI'IMI{ cHoBa o6pasy-

eT Bel<TOp

lDi l : tz- ,1 - t4 l

u. i I I I  B  Pacu l {Pe l {Ho i i  :an l l cu

L:: 1:V;l tT
222
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L,rn nocrpoeHvfl KoBaplrauuouHorl uarpNrru o6leAnHesHor:i sbl-
6opxu Hy)KHo B[,rqr4c,' inrb Marpuuy cyMM KBaAparoB rr cMe[raHgbrx
rrpor{3BeAeHuii (SP) A,'rf l Bcex nepeMeHHLJX B fpyflne A u asa.no-
rrrqllyrc Marpnuy Anrr rpyrrrrbr B. Flanpuuep, ecJrrr paccMorperb
ro,'rbKo rpyflny A, ro

,ra

sPA i t , ,  t  (A , iA ,o )/  \ '

' a  no

\ t  . , . .  !  n , ,
Z ) " ' r  L " ' "

3Aecr ,  r {aK r r  paHee,  Ai j  i -e  Ha6. lnAeHlre y-n nepeueuuof t  s
rpynne A; A,o.-.-i-e sa6nloAeHr.re &-fi nepemeHrroii s roii xe rpynne.
I (oueuHo, npu j -h 3ra BeJr [qHHa Aacr  cyMMy i iBar tparoB nepeMeH-
rroii c uoHreponr ft. AHa,roruquo MolKHo lrafi"ru Marpr{qy cyMM KBaA-
pzl roB l r  cMeruaHHbrx npou3BeAesui i  g .nx rpynnu B:

n b

S P B  h :  t  \ B i i  B , o ) -
Z J '

O6ogHaqrrNr 1, , ' r r  npocrorbr  3a[r rc t r  Marprruy cy\ {M npora3geAenrr i r
.n , ' r f l  r i rynnbr A ' repes [SP,4l ,  a  r ,Jr f l .  rpynnbr B-uepes ISPBJ.  Ko-
Bapnaqr{oHHyro Marpr- ruy o6te4uueHuoi i  nn6opxu renepb Mo)KHo
3 A I I I I C A T b  B  B H A C

[ ' i l : l sP/ l+  [sPB] t 6 .  1 5 )
n a +  n b - 2

Jerxo Bf iAerb,  r r ro sro onpeAe. [eHne AncnepcrroHuor i  Ma' f l )uubr
o6re4l rHenuof t  au6opt i l l  B ToqHocrn TaKoe )Ke,  Kal (  i r  ucrrorb: roBaH-
l loe npn paccMorpeHurr  KpHTepr{n T2 p,nx npoBepr{r  runore3br o pa-
BeHcrBe MHoroMepHbix cpeAHHx. Xors o6tenr nlr, ltrc,reuuri, KorL)pbre
;teo6xo4lruo npoBecru A!'I l  roro, qro6tt tro!'ryqllTr, xo:SQlqueirrot
IurcKprrMzHauruof i  Qyurrqun,  ua nepnur ' r  B3rJ ' rqA r t  xaxercg 6o,rn-
tu l ru,  Qart l rqecKl l  oH 3Haql , t re, ' rbHo MeHbue.  B xaqecree nprr ] repa
nocrpor.r\r Ar.rcKpuMuHaHrHyro Qyuxuurc ;r, 'rr AByx rpynn IaHr{brx,
nDuBeAeHHbrx e ra6.ry .  6.5.  fpynna A npe4crae. ' leua npo6arrr r  co-
Bpe\ . IeHHOIO necl (a,  B3f lTOrO C NIOpCKO|O I l r l f l ) f ia ;  . lBe nepeMeHr{5re -
Jro cpeAHur i  pasuep 3epen H xoaQSuqueHr crcoprupoBaHrioc ' l t r .
i  pynna .B npe4cranneHa npo6aMtr  recKa,  B3rroro B orAaJrerr r r r r  or
ype3a BoAbl. I-IepelreHHble B 3ToM cJryrrae raKue xe, Kari r .r..rs
rpynnbr A.  To. teqHar ArrarpaMMa HcxoAHbrx ua6,nrcAeHui t  r rpeA-
cTaBJieHa Ha pnc.  6.3.  Xorq ABe rpyf i r rbr  roqeK H neper(pbrBaK)Tcs,
coBepuleHHo oqeBI4AHo, qro pa3Ae!'rf lIolqafl LIx ,. ' i l IHtrfl npoxoAlir r{ex{-
Ay HHMH TaK, qro 6olturuHcrso Ha6,'IroAeutrfi rp.vnnsr 4 naxoArrrct

" a

n b  n b

2 u,, I a,n
ni)



C p c r H H l l  p a 3
i l c  p  sen ls

Cp, r l r r r t i l  paa-
] 1 r i )  3 e p c l I

PesS'nurarr,l rt3MepeHue cpeAHeto pasMepa 3epeH I'l

orcoprnpoBaHHocrr t  B AByx rpynnax npo6 necKa'  B3qrblx

u B yAaJeI lHLr or  Hero (B)

T a 6 a : r ' u a  6 . 5
Kotababt4u tleHra
y  ypesa  no4u  (A )

0 . 3 3 3
0 , 3 i 0
0 .338
0 ,333
n  Q c ?

0 . 3 2 7
0, 32'J
0 , 3 3 1
0 .  336
0 .333
0 , 3 + 1
r , 3 3 6
i l 3-1ir
,-r l::?t
0 . 3 2 r
'il . 33(,
{ ) . 3 2 3
t ) . 3 : 8
i r . 3 3 2
f )  .  331
0 . 3 2 i )
t) .  33;1
0 . : 3 r j

1  ,08
1 , 0 8
I  , 09
I , r 0
I , r 3
t , l 2
r , i 3
, 1 3

1 t

,  t 4
, 1 4
, l l - r
, 1 5
, 1 6

, ,

o t

, 6
, 7
, 9
t 7

I  r ; . ,r , n a  A 0 ,322
0 ,329
0 ,325
0 ,328
o .322
0 , 3 1 B
0 ,330

0 ,339
0,342
0 ,339
0 ,340
0 , 3 1 1
0 ,335
0,  337
0 ,340
0 , 3 4 3
0 ,334
0 ,348
0 , 3 3 7
0,342
0 ,331
0 .310
0,  342
0 , 3 3 1
0 ,336
0 , 3 4 i
0 , 3 3 4
0 ,337
f j ,339
0 ,330
{j ,334
0,  332
0 ,330
0,  334
0 ,340

, 2 0
tn
9 1
t 1

9 l
9 )

,o
99
, ,
9, )
q9

9 '

r  z J

()A

,!,

9 (

9ff

9 7
9 7
9R
o a

' Q

, 3 1
? l

9 l

T . n r r n n a

I , i 6
, 1 6
, 1 7
, l ;
,  i 7
, 1 8
. l a \

i i l

0 ,339
0 .34 ( l
0 ,350
0 ,352
0 , 3 4 1
0 ,347
0 .337

, 1 2
1 9
t 9

, 1 3
, 1 5
, 1 5
, 1 6
. 1 6
, t 7
, 1 7
, t 7
, 1 B
, I B
, I B
, i 8
, 1 9

1 q

, 2 0
?0

r ' ) ,343
0 , 3 1 0
c , 3 4 6
0,3- i9
0 ,339
0,342
0 , 3 4 6
0 ,3s r
0 ,340
c , 3 4 1
0 ,333
0 ,337

i to o.-{H)r clopoi i) '  or Hee, a So,lblxI 'THCTBO Ha6"' lrcAeIIUi l  rpynrlbl B -

no .1pJ'rJ n. _ _
B ra6.n. 6.6 npnne4eHbl pesy"lbrarbl BblqIzcJIeHEIl AB)/x Bel{ropoB

, \ iHoroMepHbIX CpeAHI-IX I4 AByX MarpI4I l  CyMM xBaAparoB II  cMe-

111iirrHbrx npOLIgBeAeHHfi.  Ha ocHoBaHIlK 3TIIX AaHHbiX Bblr l i ic"r l f leTqg

r {oBapuaqr . IoHHas Marp l4 [a  o6 'LeAHHeHHOf i  BbI6opxH.  Tenep l  ) r  Hac

ecTb AaHHbIe A.l f l  HaxOX(AeHUq AuCKpUMI'IHaHrHOii $yttxuutt

f lo.nyuenuoe MHolKecrBo Ko3SQHITlreHToB ], Hcno,' ib3yercq Arr
nocrpoeHrrfl AucKpi.rMnH aHrHOIl QyUxquu nula

[  ' ;  ]- '  .  [o]:  l r l
f  59 i  12,280 4312,616-l t- 0,010'l  [ .-783,63 I
| + erz,o+o 747 ,132I t- 0,043 J 

:,1 -zs,oz .J 
'

) o A

R:lr$r - l?uz0s* .. .  +7\n$^. (6.  l6)

l 5 - t  t 5 225

Pnc. 6.3. 3asucuMocrs MetruaHbr
pa3MepoB 3epeH or xoeQ$uqueHra
orcoprHpoBaHHocrr{ B npo6ax necxa:
. l  -  npo6ol nirx<nofo necxa; 2 -
npo6u, a:nrue B oTAa,rteHurr or 6e-
pera; 3 H 4-4u5'NrspHbre cpeAHr{e
AByx rpyrn gyuxqufi .  l lpnnan .ru-
Hrlq-rpaQtrK. At{cxpur.rxtaHrlto;1

QvHr(r{fi}r

0,35 L
I

t!

n c  1

o

6

fl
r
r!' :  n c i- - r  v  J u

o o
o

O D
c() '.

{l () " /

0,32 
l_| ,/ ._?

I 1 1. ' i
K o t r  Q q ) 1 4 u , ; l e i 4 T  C  o P "  t l ; l o s ' l F i i l o c l l l

3ro - .[]tHefiHaff $yuirqns; cyMr,{ripyfl ee c,'raf aei\,rble, roryrtirM
qrrc,']o, ira3LlBaeMOe Aric(iprr:)i i tUalrTrrori t irerr(.oti. B 4syltepilol,,I c,ty-
qae L{br  Mo, .Ket \ , {  H3O6prsrrTb f t lc i . i ) t r \ i l rFra i ITI iyK)  $ynxqr i rc  npl l io t i
,rHnlreii I 'ra ror{eruroii ;r l larpa}rNre ;roi ') i r icxoJublx lr€p€].retiH{;ri. Aro
nprr{ afl c yf, ' toBr,iM rio:rlSiiurient or,r

Cd: hzl  lut  . ( 6  l 7 )
i 'airas .t l iHr. iq t4 n3oi-tDa>KeHa i{a 0r4c. i j .3.

f l o - r c r r r r , . r r  n  r  r ' l i aaHeHr rc  L r i cx l , r v ru iaHruo i i  Qy r r xu r i l r  cpc , . u ree
apx(pNrcrriqecr(oe, rclnyu"n"n" rr3 cpelrJr.rx /(, ' ir AByx nu6o1tou, ulr
i loJr)'qaeM 3HaqeHrre AUcKpilr,rrrr.raHrHofo fitrAerica Ro. I4nrrur{ cJo-
l lar ' rn ,  Ke)KAoe 3Haqeune r l , ;  e  Qopvy, te (6.16)  Mbr nor ' rafaenl  paB-
IIbI 11

V:  (A i+B j )12 . (6 .18 )
B Hauepr npr.rMepe

Ro:A'rr l r  *) .2fr2: -  783,63 (0,335) -
- 75,62 ( l, 189) : - 352,22.

.AucxpulrrHuanrstrft HHAeKc .Qe coornercrByer roqKe pa3Ae,'rslo-
,r{ei.r npruoii, xoropax Jrex{Hr crporo I]ocepeAr.rHe Me)r{Ay rleHrpoM
fpynnbr A u qeHrporvr r_pyttttbr B. Mn MoxeM floAcraBlrrb MrrofoMe!-
Hoe cpeAHee rpyflrrbr A o ypaeHeHue, r. e. rrpuusrb, trro fri:Ai.



Marpxqu,
AJIq

ncnoJtb3yeMbte npH BHqHcTeHHH AIrcKpHMuHaxrnoil
AByx rpynfi na6arcgennli, npHBeA€HHbrx n ra6a.

T a 6 ; t x q a  6 . 6
rpyxxqnn

6.5

Bexrop cpeAHHx suaqeuufi rpynnr,r ./l

[ 0 , 3 3 0  I  , 1 6 7 ]

Bexrop cpeAHHx suaqesafi  rpynnu B

[ 0 , 3 4 0  1 , 2 1 0 ]

Bexrop pasuocrefi  cpeAHlrx

[ - 0 , 0 1 0  - 0 , 0 4 3 1

I4cnpaarenHaa Marpr.rqa cylru rna4paron .4

[  0,000e2 -0,0048e 
I

L -0,00489 0,07566 I
I4cnpan,relruan Marprrua c} 'uu xna4paron B

|  0 ,00r38 -0 ,00844 I

| -o,oos++ o, rozoo I
I(ouapuaquouHar Marpuqa

r 0 ,00003 -0 , 0001 7
I

L -0,00017 0,00231

o6teAuueuuoii  au6opxu

l
apuauHouHofi Marplrqe o6re4uHenuofi  rsr6opxrl

l
[ larpHua, o6parl lar x

r  59 I  r2,280
|  +e tz ,o+o

431 2 , 646
747 , t32

3ro Aacr HaM 3HarreHue Ra. AHa,rorri,{Ho, rroAcraHoBKa cpeAHero
fpynnbr B p,acr  HaM 3HaqeHue Rs (npu r l ' ; :E; ) .3ru sHaqehlrq ot t -
peAe,'rf i io'r rleHTpbr AByx xcxoAHbrx fpynl Ha pa3Ae/'rf lrcqeii npnvoii:

Re: turAt+tu2A2:-  783,63 (0,330)  -

-  75,62 (  t ,  167)  : -  346,64;

Ra : lrBr *?,zB z: -783,63 (0,340) -
-  75,62 (1,210)  : -  357,81.

Srr t  ' rpu roqr( r r  r {3o6pax{eHbl  Ha p l {c .  6.4.  AHa.nofnqHo Ka}{Aoe
Ha6"t toAacMoe 3HaqeFlr ie  Mox{Ho IoAcTaBr. ITb B AI IcKpt IMI{HaHlHoe
ypaBueHue H 3aTeM HaHecTH no, lyqeHHoe quc"rro ua rpa$ux.  Bce ero
l , {ox{Ho cAe, ' IaTJ,  Ha oAHoft  AHarpaMMe; 3aMeruM, qro HecKodlbKo ro-
qeli fpylnbr A rronanu B fpyttrty I], r. e. pacnor'ro)KeHbr no npaByK)
cropouy or Ro, a HecKoJrbKo roqer( fpynribr B nonann B rpyil[y A.
3ro - roqKI{, HenpaBHJrbHo pacKJraccilQflrlr lpoBaHHbre c fioMoulbro,
Ir.rcKpu rvr rr HaHrHoft QyHxquu.
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Kpurepuu 3HaqHMocru

Ec"rrrr rocraBrrrL lreKoropbre ) 'c.rroBI,rf l  AJIr AarrHbrX, Ircl lo" '1br3)r0-
\ rb rx  i lp r {  nocTJ loeHl . i l {  Ar rcKp i lMr lHaHTHoi i  $yHxquu,  Mo)KHo npoBec-
Itr I IpoBeDr(v 3l laqi lMocrt i  pa3Ae.[eHLrf Ha .[ ,Be fpyI lnbr. cct{oBHLtHil . t

]rLr. ' ioBrrffr , i I i  rB, 'rr i iorcf l :  a) na5"rroreuus B I{axAoit rpyIII ]e [poBo-

Af rc f l  I IaVAa. ry ;  6 )  repor r rnocr i r  r 'o ro ,  q ro  I {e t I : )BecrJ loe  Ha6" ' I rc Ie -
i ln ( .  f lpuHaA, te lKur  "n ro6o i i  I I3  rp - \ . l i I I ,  paBt tb l  x le i i iAy  co6o i i ;  n )  nu1 ' t -
p r r  r iax , r in i i  r r : l  fDVnr  nepeMeHI I r i l c  Dacc \ {aTp i iBaK)Tc f l  KaK c . l vqa i ' i -

Hbre  tse , ' r r i r i r iH t , r ,  pac i t i )eACreHI IL rC Hoptv la" r rb i lo ;  r )  r ioeapt laq l loHHble
Marp i iubr  pa3,qrqr {b t - \  rP) , ln  11N' re io ' r  oJ ,HHar  oBb! i i  rop ;J ,o t i ;  .1 )  I I l l  OA-
r ro  r r :  u : r6" t roAeu l r i i ,  i r cuo . i rb3) 'cN, r i j i \  r l . :1R I ioc r l toe t l r l r  A t tc r i i l t tN{ t I I IaF l r -
uo ii $,v u riqlJ Ir, n e (t lr.n o .t orx lr c r,1 ir c ri.r a c c n {l r t urr lr o n l r I o.

i ' iai l6o"rce I i , .) ' l l lo )-. loBJIerl lol ' r i lNlbI ycJoBl1'. t  (<() - r>. I(  c ' tacrln,

Ar , rcKpuMuHaHTHaf i  $yHxqu l  r {3 r , i€ t I . { r 'TCt  HC3I ra t r i rTe . [b l lo  I Ip r l  M i I -
, ' IbIX OTK"'IOHelrrIrX OT IIOpr\{a. lbl lOCrrr l l , l i l  nplr N{i lJIblx ori(roHellHfl \

Ar ic [epcu i . i .  Br , r i lo , rHesue yc , rc l r r i i  <<6>> :ae l i c I I r  o r  anp i topHo 3z l -

AaHHO|O \IpOBFri l  O', i l tocr 'rre,rrbHbrx BTiJaAOB UCC,[eAye\{bIX rpynn. EC-
JII i  ycr ' tOtsr{e o paBeHCTBe BK.rlaAOB OTIlOCHl'r ' . ' , lbHbl\ COAe:)}XeHIl i ' l  He
tsbIf iO"lHtleTCu, MOX(HO Cile' larb t lcl iOTOpble Ap-Vfi le AOIIyuleHHfi,  XO-
ropb le  npuBo- l f lT  I i  c l rcu leHl l lo  :  laqc t i t ' l  R , , .  ( l io :po6r roe  : l s . I lo )Ke-
r r r rc  Bor rpocoB l lp r r r ; rT r r f l  aJb ' iep ! raTr . rBHbr l i  l l cu rc l i l l r i  B  A l rc l ip r l ] l l l l l a I IT -
I r o N  a r r a . r r r ? c  r ' o f e l ) ; ( i r i c : r  B  r i l i i r r c  , \ H . t c p c o l r : r  [ 2 1 .  f , r a B a  ! 2 . )  f ] e p -
tsb t i l i  u ra t 'B  nDu i l reHeFr i ln  Kpr r iepr i f l : iHa t ruMocr r r  i i i { c r i l i r iM i i r {aHTHoi i
4 . , , , . , . , , , , .
\p,v n^r{r r  r1 -  r  'uE[r \d Pa3' I l Iquf l  Mex{Ay lpvl l i la ] \ { I ] .  3f  o l toxf f  o c,U,e-

, ' taTb c i toN{oir ib lo BbrLr! tcJ.reHIt i r  
' ! l l rccTOrruf i f l  

i ' tLr} l i j l .v  i l . i ' l : ip t ) t iAaxl i {

uJr l  MHOrOMeDFrbr\ i i r  cpeAHHMr.r  f i l ) 'nrr .  , \ / icpa 1, . lLccTof l l rLf l  r roJiyqae'r -

cfl  npguo l : ]  x 'rrororrcoubrx craruci 'rrrr.  &1rr uo)KeM rto. l \r l rrrb Me_]py
pa3,' I l lqrtg lJe;KAlr cpeAulrN{rl  , [ .8\: 'x oAIIoMepHbrx Br,r6opor,: ,  Xr rr Xz,
I rpocTo BbI ru rTaf l  o , l .Ho 3r raqeHt re  r ; r . l i l i ' f o io .  o l i raxc  l l i i . t  i roc ' !  b  BLI -
paxaeTcg B Tex  )Ke eAI l t i l tUax ,  q lo  u  I IC i :oJr tb rc  l l r t6n 'oAeg l l l ,
a 06i, tqHo 6o,nec -\ . ' j lo5I l i l ,  ec,[]r  r iclro. 'rb3t)sarb cc B craHJ.i i i l rr .r3oBatr-
. l to f i  $opue.  Pa:J le . rHe pa : lHocrb  Ha o5 te , l ! * reHHoe c r i l r r ,1 i i i )T l {oe  or -

Po RD p

*  3 3 s 3 4 0 3 4 5  - 3 5 0  - 3 5 5 3 6 0  - 3 6 5  - 3 7 0

Fuc. 6.4. I lpoerqnt nu6opor, npeAcraBaeHnHx s ra6r' ,6.-5, ua A[cKpIrMHHaHrHyK)
nptMylo, uso6paxenHyn Ha prc. 6.3:

Re-npoeKqus IByMepHoIo cpeAHefo A"IJI n'r l f lxH-oro uecKa; R8-npoeKt(Hq ABy-
MepHO|O cpeAHero A"1s necKa, yAa"leHHoro or Oepera; (s - [ l ' lcKpHttusaHTHlt i I

l 1 0 l
Y e  l V  E  *  |  o E  8  & 8  o o B

Y  Y Y O P  l I T v *  M  g l  e P O a  b 9 s H a b o P Q 0
Y YIY YYi F[f Y[f hIF Ifl ffi F IP f P?P PIIfr iT FIP?R h ? T

r l r l r r l l
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KJIOHeHue, ML'I [O, ' lyqaeM CTaHAapTI'13OBaHHyIO pa3HOCTb

d:  (Xr  -  Xr )  l so . (6.1e),

Bosne4a o6e qacrn (6.19)  e KBaApar H o6o3Har luB 3HaMeHareJlb '
sBJrffrouriict o6'beAr4HeHHofi AHCIIepCnefi 4eyx nu6opoK, rl€pe3 sp2r
nO.lIYr{HM

d t :  ( X t . - X \ , l t r t (6 .20)

l lpeAno,roxll\{, qro BMecro eAI'IHc'rBeHHofi nepeMeHHoft Ha l{ax-

lorra Ha6,'rroAeHIrIi AByx fpyrtrt H3llepflIorctl ABe nepeMeHHblx. Pas'

r{ocrb Me}KAy AByMepHbIMu cpeAHuMI4 AByx fpyln Mo)Ker 6btrl sH'
pa)KeHa KaK O6bIIiHOBeHtIoe eBii it1{AoBo paccroflHne I{,1t;1 paccroflHue

iro npruoli MexAy HHN,IH. O6osHaqas arl ' I ABe fpyllt lbl r{epe3 A u .8,

[O, lYqaeN{ 

_ r ;+
eBK,,rHAoBo paccrogHue :V @r- trt) '-  (At- 4)-. (6.21)'

B O6Uerr, i  CJtyqae, ec"tu Ha Ka)KAoM Ha6"lrOAeuuI{ I t3Mepflercfr n'L i le '

peMeHHbIX, TO paccroffHI ' Ie ro npa' l , tof i  i \ lelKAy MHOfOMepHbIMI'I  CpeA-

HHMH AByx rpyfin ecrb

eB(,'li{AoBo pacc'f of HLIe (A,--f')' (6.22\

m

KsaApar eBK! ' IaAoBa paccrot l l t { f l  . . tor : t ,  (A=Bt)2;  ; rerxo npoBe-

PI. ITb,  
qTO 3TO TO )KC' I {TO I- I  MATPITqHOC TIPOH3BCACHI{E

(eexnn4ono paccronHl le ) '  :  1 .4 ,  -E t f ' lA ,  -  E , l '  (6 .23)

EeN"tt1AOeO paccToflrIHe H ero KBaApaT, K COlr\a"reHI,rrc, Bblpax{aIoT-

cf l  B eArrHIIUaX, COCTaBJTeIIHbIX rr3 l icxoArrbl{ eAIIr lr i l I  I I . l } lepeHHiI.

! , la roro r{ro6br uL,lerb BO3MO)KHOCrb i lx HHTepnperlrpoBarb, Hx l{a-

r lo  c raHAaprusHpoBarb .  cpanneune c  { lopn i r , ' ro f i  (6 .19)  noseo, rner

i i p e A I I o j l o x l l T b ' r I T o c T a H A a p T I l 3 a u f l f l l l o J , ' I x { H a c o A e p ) i ( a l . b ; l e , . I e l { l l e
Ita rnrgOiOttepUUil 3l(Bl lBa,leHT Allci lepCIlu'  I iOrOpblrI  t IB,:IueTcfl  I iO-

BapuaUi toHHat  MaTpt {Ua [so ' ] .  I (OseqUO,  Ae. r leH l le  -  o t rep l l IH f f ,  t le

ofipej le, leHHtrr B i ,{aTptiquoft a. l_re6pe, Ho ei i  3l iBLiBa,r leHrHO -yMHOxie-
, ,n "  t ,u  o6par l l y lo  o i tu tpnuy .  V l rHorx is  Be l i rop- ,c rpor i l '  [ ' 4 ; -B ; ] '

c lpaBa Ha x rarpr tqy ,  obpe inyro  -KoBapuaqnouHof i  
Marp l {qe '  r '  e '

[s" '1-; ,  ,  tm"* HL'ner ' iop-cio.n6eu l11rB) '  ro ' lyqaeM craHAap-
t i l sosaHul t f i  KBaApaT paccTof lH l ]s

p z : l T t  * 8 , ) '  [ t o ' ] - t l { t  -  B t l . (6.24',)

3ra uepa paccroflHl'If l  MexAy cpeAHIIMII AByx MHoroMepHbIX rpytttt

rra3bIBaercfl paccroflHl{eu Maxa.nono6nca. f loAcraensfl AaHHbIe

228

:=v'/ m,y
.Z*s

ra6"r. 6.6 e Qoprrry.iry (6.24), ro,'ryquM
t59 1 12.280 4312.646-l |  - 0.010 I

D2 -  [ - 0 ,010 -0 ,04? r l  
'  l l  l - 11 ,15 ." t l_  4 312,6-16 747,132 j  L-0,043 |  

-

HHrepecuo, rITo MbI Mox{eM no,'ryqflrb ry xe Mepy paccrosH,g
(B npeAerax ouru6or oxpyr.neurrl), noAcraB,'rff BeKrop cpeAnr.rx
sHa.{euuli B ypaBHeHne cauofi Aucrip}nvrr4Hasrsoil Qynxquu:

D2: -  783,63(0 ,010)  -75 ,62  ( -  0 ,043)  :11 ,17 .

PaccrosHr.re Mexa.uouo6trca rpaQuqecr{u npe/ lcraB,rreHo na puc. 6.4,
fAe oHo DaBHo paccrof l I {r . rx l  l ' {e)KAy Ra rr  (6 3saqerrrre paccrosHlrr
Maxa"louo6rrca cocrol lT B lol I ,  uro orro lBJrf lercr r \ l roro\{epHbIM al ia-
Jroror{ /-r<purepua Ar'rr ripoBcpKlr rr{rrore3br o paBeHcrBe AByx cpeA-
Irrrx,  rr i i3brBaer,roro xpureprieM Xore, ' iuura 72. 3ror xpnrepuft  6o.nee
no4po6Ho paccMorpeH B c",reAyrouleM nzlparpaQe. 3necl npocro or-
N{eTIINI ,  I ITO OH I4X, lee' l  BI IA

Tz -. _ !:t !!_ Dz
11,, f t|r

(6.25)

u r {o i . r (er  6urr ,  npeo6pa3onaH e F-xpr l repni r .  3ro l  xpnrepHir  lpo-
BepKr.i furroresbr o paBerrcrBe AByx r,rHoroMepHbrx I1apaMeTpoB, ]1c-
noJ'rb3yroulrl i i  6o,ree r.rgBecrrryrc crarncrriKy, onpeAeJreH BbIpax(e-
H l i e M

n a *  n o - - m - 1
(no {  r t ;  -  2)  nt

\ /  ' " n ,  \ n ,
/  \  n a i n t  I

(6.26)

Liirc,ra crcneseii caoSo,qr,r no;iy,teauori crzrrucrlit{ lt paBHbI /l?
u (no{n6-nt-1) .  l lporepaeMaq c nououluro ero l2 cr l rncrr .n i r r
i i \ '"r1gs3rr tf inoTe3a 3eK"rrcqaeTct B Tolt, rITo ABa tiel{3BecTHbIX MHo-
rox{epHbrx cpeAriH}l DaBHbI ue)t{l{y co6or? t4rr{ qro paccroflHLre N{e)K-
.1)r  Hr t t . I I I  paBFIo i ty ! ' t to ,  ' i .  e .  1/6: [Di ]  :g  , t t r t ,  r , {Ho)t {ccr} le  a,Tbrepua-
: t t e  H  1 :  [ D ; l  ) 0 .

r  ip l l fo l i l rocTb MeToAa AlrcKpI tNruHaHTH0fo aHaJ' [ r3a ' i l f l  npo-
I ieDr i i l  r , ror i  r l rnore3rrr  l ie  r j i13LrBi teT col ruermf i .  Ec.n l r  cpe4ut le 3Ha-
i lC i ; t i t i  A I l y . \  f pyn f l  oqe l i r ,  f , , : usx l t . l py t  K  Apy fy , ' f o  l l x  TpyAHO pa3 -
.,le",urrb, oco6eguo ec,ru o5e fpynribr HMeror 6o;i lruofi pas6poc.
l-iao6opor, ecr'rr.r ABa cpeAur{x 3}iarreHrrfl ,.terKo pa3Ae,'rsrorcr tr pac-
ceflHre Bor{pyr cpeAHrrx [,ra,[o, pa3AeJ,leHue ocyulecTB.rrseTcfl oTHo-
curerbHo npocro.  B xaqecrne i rprrN,repa noyqrrrerrbHo npoBepHTb
3HaqrrMocrb ArrcKprrNurHanrriofi r irynxuuu, Koropyp ]ibt ro,rlbt(o qro
C] 'DOHr tH .-  

f locNonlry  He Bce nepeMeHHbre,  BKJroqeHHbre B AHcKpr lMr iHaHT-
i ty to cpyHrqrr lo ,  B paaHoft  cTele l i l l  [o . [e3Hbr npu oTAeJIeHHH fpynn
Jpyf oT ,r: lpyfa, 3TII 6cclo,le3Hbre IIepeMellHbl€ ri icJlclT€,lI lUO gafiru
rr HCr{! 'rroqHTb H3 4a,rrueii irefo paccMoTpeHHt. Bn6op HaI.IMeHee
sQQerrunuoro MHo)KecrBa nepeMeHHbrx Ar4cKpr.rMrrnauruofi Qynr-
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qnr.r aHa,'rofrrqeH BbI6opy HaI{6o/'Iee g0seKTI'IBHbIX 3aBI'ICI'IMbIX ne-
peMeHHbtx B ypaBHeHI{LI MHo)KecrBeHHotl pefpecc}I}I. 3ta ea4aua,

oAHaKo, 6oree cro)KHaq,  TaK KaK 3aBIIcHMbIe HJIH npeAcl(a3blBae-
Mbre lrepeMeHHbre B AHcKpu['tt ' tuasrnoit QyHrquN cocraB.Ilelibl I '13
pasuocrei'r NIe)KAy IByMr xi I loxecrBa MI'I oAI'IHaKoBblx nepeMellH blx'
KOTOpble IlCnO,rrb3yroTcf Kali He3all l. lcl l\{ble nepeN,teHHLie x,racci't$tt-.
u .aqni .  B or , l r iq t t i  or  perpccct t t t ,  R i ioropoi i  

-cyur ' tu  
l inagparoe Y

He H3MeFrflrOrCfl npI{ A06aBnell l lr{ I( ypaBrlellglo pa3,'IHtlHblX -rePPr
MeHHbrx X;, cluulr KBaA,paroB paeHocreli MelKAy fpynflar'{rl A u ! 'J

npereprreBalor  H3I ' leHeHLi f  npi l  Ao6aB, ' IeFILIH I I " l l l  ycrpaHer lHi l  [epe-
M C H H b I X .

Hexoropoe rpeAcraBrreHl{e o6 arp$emnnuocru
nepeMeHHbrx  ts  J , t rcKpI {uuua l i rno i i  r i r r , t t i i t i i i t t  \ lo iKHo
qHcJI f l  f l  CTa H/ lapTI I3OBaHHIr le  p  a  3 r iocT i r

D i -  ( A i  -  B r ) / s r , .

IJE3 A B I,i CI{ \{ LI X

I I O . { V t l l l T b ,  B I : l -

( 6  2 i )

3ro  -  i lpocro  l ) i i : i i roc rb  \ l t c i t i i i )  ( : l ) c : I i t tu l l  rBJ ' . ] i  f  p ) - i t i ;  ' 4 -  v  B  .7 . t :q

l- i i  nepevreuHorl,  Ae.IIeHHafl Ha o6t"eAllr teHHoe craHrr,aprHoe ori ; .  l t i -

HeHHe nepeueHuof i  l  Tax  KaK 3Ta x {epa He y r { I l r l ' ] lBaeT 83a l {N ' locRt i -

3x ttepeL{eHHbrx, To oHa t lo.[e3rra ro"r]bKo KaK ueroropntl l  o6ur,rrr i

opreu iup  : tpQex l l rnnocr l t  K .qaccu( l t t xaqnu.  I lo t l ra roesre  ax fop i i r I ' ,  i

AUCi (p l '1 ] l i i l l aHTi lOrO:H: l  .1 IJ3a I {c f IO.qL '3VIOT CTi ] lAapTI l3OB3HI l t r l€  1 ) i  r -

HOCTH n  nr , r6Ope noptAr {a ,  B  KOTOpO\ l  nepeMer iHLIe  ! ,06 lB . [q lo r l ' ' 1
t (  Ar lc r {pz} rHHaHTHol i  CpyUt i t tn l r .  o l t taxo  3F iaL I I lN IocTb l l s3J I I I t l i i ' ' .
xou6r rsaqur?  nepeueuub lx  N lox{er  6ur l  npoaepeua ro" ' Ibxo  c  I  . : .

MOIqb lo  Bb l r l rc , ; teH14f l  pa3, rHI IHb lx  $yuxuHl i  I z  onpene, reHIJ f i  OT l lO" : -

Te.IIbHbIX BI{Ja!,OB B IIpOqeCC pa3Ae,' IeHI' I t  FIa ABa K.IaCCa' KOTOp"l i l

Aa lo r  pa3Jr r iqHbre  ypaBt reHxf l  .

! ,uc r ipuntuHaHrs l t r i  aHa, . r r {3  o6ecnequeaer  ecrecTBeHI Ib I i i  t re1 ' r '

xo ! ,  r {e }K!y  AByNrr r  6o , r r r t r r i , r tu  r ( . ' IaccaMI{  MHorovepHbrx  c rar I . ICr : : -
qecKllx rv-reTojloB. L oAHor.r cTopollbl,  oH TecHo cBfl3aH c I{Ho)Ke1lr-
neHHof i  perpeccr re f i  i l  TpeHA-aHa, ' t l l 3o l \ { .  C  4pyro f i ,  oH N{o} l ie r  rp : ' l i -
TOBaTbCf l  Kar i  3aAaqa o i lpeAe. [eHI I f l  co6cTBe] IHLIX 3Hi . leHt r i t  t l l i ,  I

Mero , {a  r . r l ruHLrx  KoMrroHeHT,  tpaxropHoro  aHa.n l l3a  I I  Apy fHx a i l : -
, ' IOfUqHbrx tr ' lHolorr i€pHIJX MeTOAOB. tr4Me}oTCq npeHN{yUecrBa B ' ; i -

I IO, 'rb3OBaHuH CO6CTBeHHbIX BeKTOpoB rlpi l  BblqHCr' leHHA AIlcKpl{ l ' i l : -
uaHrsoi i  QyHxqIru, TaK KaK oHa no3Bor'Iser ol lHoRpeN{eHrio ocyr ie-
cTBl r rb  pa3Ae,neHHe 60, ree  r leM Ha ABe rpynr lb t .  o4Haro  orJ Io lK '1 r {
paccMoTpeHrre  sTofo  Bor rpoca /1o  MoMeHTa,  KOrAa oyAyT U3rOX,e-
HbI s,I iCMEiITAPHbIC CBE,qCHI,If l  I , I3 TCOPI]I, I  CO6CTBCHHbIX ggAqCUTii 'T

H co6creeF lHux BeKToDoB.
C, , reAvrcu laq  saraqa -  Aarb  r rp r rNIep  r lpHMeHeHHrr  AHcKpr rur i -

HaHTHOfo aUa"nH3a B leo/ ' iof). l l i  -  noMox{eT .rrvque IIoHflTb 3T.-r1'
MeTOjl, .

l lpanrrre,nlcrBeHHafl pa3BeAoqHas naprr.rf l  npoBoAH,'Ia i loucri tr
Mecropo)KAeHHii Tf l)KeJrbIX Mera, ' i"TIoB B fycro 3a,receHHblx fopax ce-
BepHofi  qacrn l l lneqzu. Aauuue, co6pauirue a3poMarHlrror i{erpo] ' r ,
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T  a 6 : r , n u a  6 . 7
Pery.nrraru aHaJrfi3a npo6 pyclonoro arrloBxc Ha peAKne aJeMeHrbI, co6panuur

B AByx paiioHax lllseunx
l  py r rn l  A  -  npo6u,  B3r rbre  H3 annroBt rq  B  c rapou pynosocHol l  pa f ioHe;  rpynna E -  npo6br ,
B3r rbre  ! r3  aJ InrcBXr ,  t rpeAnotarae \ {o ro  6ecnepcnexrnororo  pa f ioua l  rpynna B -  npo6r t ,  nss-
lL la  Ha nnou laasx ,  Koropbre  HyxHo x laccxSr ru t rpoBarb  Ha nepcneKTHBHble  H 6ecncpcneK-
T i l D H N E
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82
6 l
77

151
63
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40
104
48
65
69
63
58

t2l
59
40
82
99
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t l t )
80
70
60
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70
BO
30
30

t00
2A
90
50
50
80
30
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30
II .

0
20
0
0
0
0

l 0
20
0

20
20
30
t 0
20
l 0
20
30
20
l 0
0

1
I

I

4 f l .

I t a

50
50
70
4 0
50
30
50
30
20
30
30
30
lL)
30
t 0
40
20
40
30
20
l 0

B I {

l 0
l 0
l 0
l 0
20
20
20
30
20
l 0
l 0
0
0

l 0
0

20
20
l 0
20
0

T I I

73
25
48
70
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or ,

25
38
50

l 5
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3 1
24
25
20
42
67
2 1
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60
90
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240
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1 5 0
i60
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320
244
240
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90
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30
40

320
260
80
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340
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720
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420
780
7 1 0

l 3 l 0
480
730
r 4 0

1 200
480
690
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40
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70
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160
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280
1 5 0
190
90

270
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40
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oKa3aJII{cb HeAocTaroqHbrMr.r,  l r  rolro\ 'r \ '  6lr,ro npoeeJe}to reoxl l} l l l -
qecKoe HccJIeAOBaHI4e, OCHOBailHOe rl t i  aHS,ir i3AX BO.].Hbl,\  I ]oTol. ioB.
6u,ro ntt6paHo ceNrb IIeper{eriHrrix rr npoBeAeHo ABe rloc,[eAoBa-
Te,TbHOCTr.r r.rsr,repeHufi.  fpynna A cocrorrr l I3 rr3x,{eperrrrr i ,  cAe.r. lH-
I lblX B nOTOIia.\,  ApeHI'{pynrt luX f l . lOIIIaAll ,  Ha KOTOpbIX UMeIOTCfl

4ei icrnyroul!re rraxrbr H noArBepri j leHHb.re pyl l i rbie rera. fpynnr E
cocror r r  ] i : J  aHa" ro fHqHbl r  i13r ' repe l i r i i i  l t i r  r rJo lua ,q fx ,  l Ia  r io ropr tx
opyAeHerri le He o6i{apyr(eiro. AaHHbre rro 3THM n"rrou{aAfl[ .1 f lpl lBede-
IIbI B Ta6,'r .  6.7. Br'r .rrtc,rrnTe ,r iucr{ l) lrMrrHar{Ti iyro cltyuxqurc AJIf l  npo-

Ay i (THBHOTO H HeI IpOAyr (Tr r ts r io fo  pa i ro i ioR.  onpe4e, ' r t r re .  uB. ' l f l l o rc t i
Jrr.r pa3, 'ruqrrf l  Ne)l{/ ly ABy}{f l  fpYnIIaNIi i  3HaqIIMbrl l l l ,  l I  r lcc, leAyi iTe
oTHOCHTenbHOe B, r rHr rHue r i cno , r tb3ver r r ) rx  i lepeMCHHl : lX .  L , ' r l  ygo6cT-
Ba B 3TONr  npr r , lepe  npeAnc. i la f  a€TCf l ,  t11g I43yqaeNtb le  coBo l iynHocrH
o6ellx rpyrrtr I Iogt111q1",otcf l  \ i i iofor ' lepHo\'1y Hopi ' la"rIbHoNIy pacnpe-

.qe . : r r ' r ' r r ro .  B  r r6 , r .  6 .7  ; i i l r :1 , : . ie ' l r  , : r ; . : ; l { t '  p i l . I  113 \ lepe l l l l l i  ( rpvu-
na ts), c!,€,rraHHbrx Ha rrJrouIaAEX, orrroctrre"rrbHo Koropbix He H3Be-
CTHO,  pa3Be. lb rB; i , r r rcb  . ' i r1  c , i l r r  r io f . r .a -Hr r6yAr .  l l c lon l3y f l  AxcKpI {h l l l -
HaHTHyTO tpyHriquru, orBerbTe Fra BofIpoc, \ ' lolKHo .{u pei ior, leHlo-
BaTb r(ariyrc-" 'r Iz6o i13 3ri i : i  f i .11orl la, '1er? e KarlecTBe I iepcneliTi l iJHoit

.II,"{fl p&3Bu"rlKH.

nEPEXOil OI OAIJOivlEPllOtl  CTA'l  Wtl ' 'Ll | l ' r4 K l l tFiOfOMEPHOltl

B r,r.  2 6u"ru paccuorpeirbr Hetioropbte lrpocrble feo, ' Ioft{qecKne
3aAz]ql l ,  KOTOpbre NTOXHO peuaTb c I loMoulblo SreMeHTapHbIX cra-

TrrcTrrqec r iHX [, ' leToAoB.
Haqueu rrs, 'rolKenue MHoroMepHbIx MeroAoB B feoJlorurl  c pac-

cr.,roTPeHr]s rrpf lMbrx o6o6ueuHfi 3rl lx npocTblx KpIrTepI. leB. HanoM-
HI,INI, TITO XAPAKTCPI,TCTI,IKI ' I  H3MEI{qHBOCTI-I,  CBfi3AHHbIE C HAI,I6O,ICC
ecTecTBeHHbrMH r{B.reHHflMH IIpnpoAbI, o6blqHO onl.IcbIBa]oTca Hop-
Ma"{r,HbI[,r  pacnpeAerreH]reM. 3TO OTpa)Kae? Tar( Ha3blBael\ lyrc ue]l ' f -
pa, 'rbHyro [peAeJrbHyro TeopeMy, Koropaf fJIacHT, qro pacnpeAe,' Ie-
uae c,ryuafiHoft Berr.rrrHHbI, tBJIf l lolqeficf l  cyntnaofi  n He3aBI{CHIMi, lx
cryqafiHbrx BeJrr.rqHH npfl  6o,r lurf iX /r,  MoxHo t lpH6JII4)KeHHo cqfi-
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Tarb I{OpMaJrbHbIM. I4ueUno 3To cBoricrBo rlo3Borrer LICnO,'lb3OBaTb
HopMar'lbHOe paCnpeAeIeHIIe B KarIecTBe OCHOBbI CTaTI'ICTHT{eCKHX
iipr.rTepr.reB H cr{HTaTb efo oTrrpaBHbrM rryHKToM rrprr f locTpoeHLIH
jipylHX pacnpeAer'rennfi, TaKr.rx, :r 'at< t-, F- v 12-pacnpe4eJreHnt.
l lor r f i t l re  uop\ , raJrbuoro pacnpere, teHrrr r  MoxHo pacnpocrpaHurb Ha
Ji r ry . ru! r i l ,  B Koropbrx l ra6rro! .eHrra co/ tep)Kar MHofo nepeMenHblx.

i ipe, ' ino"roNuxr,  qro j {br  or6: rpaexr  o6pa3qbl  nopoA Ha HeKoro-
Doir rr! 'roii laAr{ ,rr_ i13N{e;rr{eM rier(ol 'opr,ni Ha6op \apaKTepHCTIII{ I iax(-
ior'a) lJ3 trri-v. i, l :;,,r.:peHlrg rioi yr uile.ncTaB;.aTb co6ofi 3llaqeHLlfl
i iN' l i lqecl(uX H Nlr iHepa,IOri ' Ir leCI{ l lX Xapal ' iTeptlcTl l I{ ,  yAeJIbHOlO BeCa'

.t ipariTepucTrJK Nlai l iHTHbrx ir  p:TALIO:i l iTI iBlrbr.\  cBoftcTB, e Tal i)Ke
. ' t io6bie H3 6cc.IrtcrreHHoro x,rHo)KecrBa Bo3NI0)KHbrx IIepeMeHHblx.
i i ; i6op  l l s i repeHi . i12 ,  c rAe. r raHHbr . {  Ha I rHAr {Br r rya" !bHoM o6pasqe noDo-

. i L r ,  r , { o x { } r o  3 a r r n c a r b  B  B u ; { e  B e K r o p a  I X ]  : [ X r ,  X 2 , . . . ,  X , , , i . _ i ' a e
,r -- rrrrcr 'ro H3x.repeHHbix rapaKTepltcr irr{ u"rr i t  [epeMeHHblx. l ,c,r ir
iHor {ecrBo rsucpeHv f i ,  npeAcraBnf l }o l lqx  Ber i rop  [X ]  ,  cn1 'va f iuo

r, iB, i leqel lo I-13 COBOKyII-IOCTII,  KOTOpafl BO3tlHK,Ia B pe3yJIbTATe BO3-
':ericT'Bprf l  Lrrorr.rx He3aBHcr4Mbrx 0aKTo1)oB, To Ha6JIoAaeMble BeI(-
ropUt npH6,rl{)KeI{HO l, ' lOX{HO CqHTaTb IIMeIOUIHMiI I ' lHOrO\4ep}lOe
HOl,)\{a, 'rbHoe pacnpelel leHue. KaxAafl nepeMeHHafl ,  paccMaTpl{Bae-
I iaf l  c\TAe.rbHo, HlIeeT irop\,ra.7IbHoe pacnpeAe.ryeHHe co cpeAHI,Ix{
r . i : l r {eHI . reM p la  H Aucnepcue l i  o r2 .  Cos \4ecr l . toe  Eepof lTHocrHoe pac-
i1r- lel i .eJeHi' le f iB; l f l€TC,'{ / /7-}{€pHbIir!  3l(BrlBa"rieHTOM lIOpManbHOfO paC-
j t i le , le . i le i i i r f l ,  H l , {e rcx le fo  Bet i rop  cpeAHero  Ip ]  :  Ip r ,  ] t z ,  .  . .  ,  l - r , , , ,  I
r1. ec-ir ir  r(o\ 'rror{eHTr,r BeKTopa tX] r ie3aBr.rcHMbr, o6o6ulenHyro
i r rcnepcHlo, KoToDar npeAcTaB.[eHa B BHAe Ar. iaforja.rrbHofi rr.ratpnrt lr :

[ : ' ]

I(polie 3rux orreBLtAHr'tx o6o6uleirirr, ix xapat{l 'eDrlc' i ' lrK o.l.r io-
:UCpl iOl 'O I IOi l lv iaJIbHOfO i , . ,aCl i )eAei l i : i i i i> i ,  eC" l t i  LOi\ l I tCi l ieHTLl  Bt ' i r l  O-
pa i . r j  . l i i l l l ic l l l ib l ,  A.r i t i  ] i iHOrOi,{e i l l lOt 'O CJlyqaf l  Ci leAy€rT yt l0Mt l i l l i ' fb

r i 0 lQSr . t q l i eH ib r  r i oBap l . iSu i : r i  cov ; r . ,  K t l Topb re  3aH i j r , l z i r oT  BCe  HC- i i i a -
,  ( )HX . r I bJ l l . i c  r r 03 r r r l l i r {  i J  r : i : T l )Hqe  i ) : 21  .  T : ' x r l r t a  o6pa :o l t ,  r . 1 } i o f o t i eD -

i ;Oe  L i 0pMA" ' l bHCe  paC i i i i eAe , r ] 9 l i I : t ' r : ap t l I i iCp i l 3 ) ' eTCg  i l eK ' l ' 0 ; )O i {  ' . r r ) e j l -

riel o rr l,raTDHrleir j lucrrepcilr? r i ioBaplJaur.ri i , sit;rgrcrr.eric9 Mhoio-
r iepHrnrvr  ar ia i roro ivr  ! , i rc f iepcr iH onHorurepuor: i  uopi ia . l lHol i  cnyuair i rof i
i le"rflJl iquHbr. B npocrou cryriae npu m:2 $opr,ra rroBepxlrocrir Hop-
r \ {aJrr , } io fo pacnpeAeJ' reH[s HanoMrrrraeT Ko,r io l ioJ l  (cru.  pHc.  2.13) ,
<<KapTa ts H3oJli. ir[rf ix>> Koroporo i lpeICTaBJ]eHa Ha prrc. 6.5. Xors
p:rcnpeAe,rer{Ht neper\{elFrr,rX X1 u X2 uso6pax{eHbr B,rr.o"nF, coorRer-
cTByroilIux oceft, l iaiJ6oJ'ree cyu{ecTBeFrHbre qepTbi coBMecT}rcfo pac-
rrpeAer'reHuq ,'ryqure xapaKTepri3yrorcfl 6o.nlurofi u ua.nofi ocr{MH
3JrJrurrca. MHorne H3 I\4HoroMepHbrx 3aAaq, r(oropbre 6yayr pac,

I I  podo-auteuue ra6a. 6.7
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Puc. 6.5. I,lao,rrHnn AByMepfloro Hopilanbdoro
pacnpeAeneHI|s.

Cv .  puc .  2 .13  (n  xu .  1 ) ,  ua  KoropoM npeAcraB. ie -
Ha Tp€xr,repHafl l l rafpaMMa Toro xe pac[peAc.:!c-

HI-i't

L__1- r I l_-l
- 3 - 2  i  0  1  2  3

l 1

cMOTpeHbr HH)Ke, cBf3aHbr c oTHocHTeJrbHoii  opr4eHTa(l lef i  srHx
rIo,'ryoceii.

OAaalr  r r3 caML,rx npocrbrx r ipr i repueB, Koropble paccMarputa-
r'nrcb B rn. 2, 6t"ut /-r<pnrepufi, Hcrlo,'rb3yeMrtfr gnn [poBepKn ltpeA-
rroJrox{eHHr?, qro c,ryqaiiuyrc eu6opKy LI3 n Ha6,'IIoAeHnfi MoxiFIo
cquraTb rr3Br'rer{eHHoft us Hopua"rruoli coBoKyrrl locTH c HeKoTopbIM
cpe[HHM ["t6 r] Ancnepcl,Ieti 62. Kpurepufi, eaAaHuslft cbopuy-
Jrofi (2.32), r{oiKer 6url nepenncau B Br.tAe

t  : l (x -  p,) ' {nlnfg. (6 .28)

Cuenu4uoe o6o6u{eurre grofo Kprrrepur Ha MHoroMepHbrfi c.,r1'-
qal i  cocrour  B 3aN'reue X eexropor ' l  nu6opouuoro cpeaHero [X]  ,
p0 -  BeKrOpoM cpeAHero coBoKyr lHocru [p]  u s2 -  l tarpt rqef i  4nc-
nepcHf i  u  xonapiraquf i .

O6osuaqaN.{ BeKrop cpeAHero coBoKyrrHocrrr r{epe3 [pr], aexrop
nn6opouuoro cpeAHefo uepes [X] ,  Marpuuy 4acnepcHi l  H KoBa-
pnar l r r r t  uepes [ )2] .  Fyaervr  cqurarb [X]  

"  
[p ]  nexropavu-cror6-

uaMI.I, XOTg MO)r(HO 6U,rO 6rr c.Il,Iratt HX I,I BeKTOpaMII-CTpOKaMr.i.
Pasuocrn Me)KAy BeKTopoM nu6opo'lHoro cpeAHefo r{ BeKroi)o\{
cpeAHefo coBoliynHocrn Mox<Ho 3anucarb B BuAe [X-rr] : tX] -
- [ f r ] .  l loAcras,r f l r  or r r  Ber ' I I r r luHbI  I Ip tMo n Qopvy,ry  (6.28) ,  ro" t ] ' -
qaeM

t - ([v - v]\,rDt{ FT
I( coxa,reHuro, orreBr{Agnx cnoco6oB peixeHllf i groro ypaBHeHHfl

He cyqecTByeT, [o3ToMy c efo noMoIIIbIO [oJlyrraeM eAHHcrBeHHoe
3HaqeHHe l .  l lpuvenaf i  3Tor xpurepxf i ,  l r  B qac! ' ruTe, ' te ,  H B gHaMe-
Harere BMecro BeKTopa r.r MarpI{rIbI Hy)KHo HMerb q}rcr'ra. Ec.nlr cro,r-
6eu [X-p] yltuoxlrtb Ha BeKrop-crpoKy, rrMe]ou{y}o raKoe >xe
qI{cJIO 3JieMeHToB, TO B pe3y,'IbTaTe nO'ryqHTCq qHcJIO. Onpe4ennlu
npou3Bor ' lbHyro BeKrop-c ipo*y [ / ] ,  

"  
pe3ynbrare rpaHcrroprHpoBa-

r{Htr  Koropof i  no. lyvaerc l  BeKTop-cror6eq F] ' .  VuHoxeHne neK-
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ropa-crpoKr I,AJ Ha BeKrop-cro,r6eu pa3Hocrn [X-fr] Aaer rl]rc-
ro, r . r  yMHoxeHae [s2] c,rena m lAl  u crpaBa ua [A] cHoBa Aaer
r lHc . r lo ,  T .  e .  HaI I I  xpHrept t f i  npuHHMaer  B l rA

OlHaxo i lprz oroM
ri rnole3Li .  Hy.renaa
/ ;e :  I p r ]  :  I t r o1  renepb

.  [ ,1] lX - 'r i l  ' .  n|  .  ' '  ' _
l - i l '  [ : ' 1 i . 4 ] '

I , IbI  I ]3NIEHI{JI , I  TAK}KE

f  r i noTe3a  BMecTo

6yaer 3anHcbrBarbcf l

3arrr.rCb npoBepffer,loil
npeAbIAyuIefi sali! ictt

T A K :

H" o : lAl. [p,] : [.4] . [rr,o] .

I IepnoHaua"rbHaf  f I { I IOTeza Ho BepHa To.r lbKo B ToM c.ry11i lg ,
cc"itr lroB:rfl furore3a ff6'i '  eepua A.rrfl Bcex Bo3Mox{HbIX 3Haqe-
, iu i i  [ l ] .  l lc larouy AocrarorrHo npoBeptr rb ro, ' ibxo MaKcr l r rz l , lbHo
no3l '1ox{Hoe 3 i laqeHrre npoBepteNroi i  crarHcrurv. , [ ,e i icrnure,r i , i ro ,
cc.rn rl i troresii Hs'i '  orKiroHqercfl nptl ,rrc6ou [A], ro rnnoresa llo
TO)K€ OTKr'rOHfleTCr. l lpO4e,rae pflA HeCTO}KHbTX lpeO6pasonaulrri,
\.r0}KHo oilpeAeJuTb ycd'roBr{g, I]pI{ KoTopbrx AocTHfaeTcr MaKcr]-
}ri i ., ibHoe 3Haqelrue cTaTtrcTriqecKofo KptrTepiltr AJtfl, I lpolr3Bo,lbHofo
nciiropa lAl . 3ro npuBoAr'rr K BBeAeHHro orpaHuqeHuq
i . '1  j  .  Is '? ]  .LAl ' :1  t t  i io ;a"re i t r r rc  onpc. le , r l t ie , te f i  B ocro l lHoM ypaB-
uiHirn. f,a,ree, Bo3BoAr o6e qacru ypaBHeHi.rff B r.iBaApar, \{o;.Kiio
ri. i i . irrorrrrrb npuqrrrrflrorqrre uey4o6creo KBaAparHbre KopHlr. 3ro
frl l f iBoArrT TaKiKe ri Bo3BeAeHr.lro B KBaApaT 3HarreHafl KptrTeprrq, Ko-
' ropoe ref iepb o6osuaqzl {  12.  Bl rno,rsnB Bce npeo6pasonauul ,  nai i -
.Lr ' i r i ,  9TO cTaTHcTir r tecxut? Nplr repuf i  uo>xuo npeAcTaBUTb B BIrJe

T2: x lX -  Ul ' [s ' i - ' [ .Y -  u] , (r i .29)

r  e .  nporr3 i lo , r rnnf i  eer<rop [ ,4 ]  oKasbrBaercq paBHbrM BeKropy
i lz i3Hocr l l  Mer l i ; l |  CpeIHl I l ' I I l  [ ,X-pJ.  Taxl ru o6paSou,  A"rr r  Bb] , r i rc-
. i l i r r r t {  KpurepHf l  HaxoAr i \4 Nrarpurry,  o6parHyrc xonaprraqreoHnor i
t : ' l i : i | ) l ) l i . i . ' ,  \ ' \ i ! l o i l { : i c . v i  e i ' C . I i i I J t i  I I a  B e K l O p - C T p O t i V  [ - Y - p ] ' u : ] l l T C r t
r ib i  i ro , ' r l le . .vr  ) - r , { r rox{e i l r re c i lpaBa t ra BeKTop-cron6eq ro i i  x<e paa-
nocrrr. I io"ry,reHHa" crarilcrrJKa qB/'rf lercrr \{}toro\{epHbru o6o6ue-
rr r i . . t i  1-c ' i 'ar r rcr i l i . : t i  r r  ua3bt i t i ie tcr i  T"-crarucr t t rco i i  Xot ,et t t t i tz t t
B r iecrb MareMartn ia,  r ioropur i  Br lepBbie ee r rcro. r rb3ona. l .  I (p i t r i i , re-
: i r r l i 0  3 l l i i r t €H , , t f l  T2  0 f i pe . r i eJ t l oTC f l  c  f t o \ {Ox (b }o  cooTHo l I JeHu f

n  - m
t r  - I -'  f i l  ( n -  I )

(6 30)

f . - te  l t - t l14c , ' lo  ua6. l rc ; te t lu i t ,  a  m *qr ic , to  11epeMeHHbix .  3 ra  Qop-
: '1J,. ira rr03Bo"rrr{€T 2{Jr{ oripL\i lereHul Kptirt{qecKrrx 3HalteHufi nlrecro
c l te r lHarbHbtx  ra6"ur ru  t r r -pacnpe:e .TCHuf l  HCnOr ' tb3OBaTb 6O; iee
yAo6Hue ra6,rsqu F-pacnpbrreJreHHfl.  Eo,ree no.irHoe r.(3a'rolK€lrH€

li

ii

o a (
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BonpocoB, cBf l3aHHbrx,c ?2-xplrep[eM, Aaercff  Bo MHofr{x pyKoBoA_crBax,  HanpuMep n  r i rouorpaQru Moppr lcoua [5 ]  I  ., \orr  eopMy;la Iz_xpurepHs (6.29) uvreef o,reHt npocrol i  nr i -r .elrO BIrlttHC,'reHLre lr.tf l  3aAaHHbtx qr4Cr,rOBbix Xapar<repr.rCiZX MOiri.Tor ia3arbcf l  oqeuh rpyAoeMKHM. Harpanep,  [peAno.r ]bNun,  r r ro H3_McpeHbr 
90r1gpNaHHf l  qerbrpex 3"reMeHroB e ceN{n npo6ax JryHHoforpyHTa. Tpe6yercn lpoBepr]Tb ri i irore3y, rrro 3Tr.r npo6o, t{3BJrerrcrrrrrx3 coBoKynHocrlr, uverou{erl To )rie cpeAr{ee erraueirr]e, KaK r.r xoH_rHHeHTa,'rbHne 6a sa,alrl i . l trpe.qno.lox{-n\,r, qro B3qrbr Haruil cperrrlesHr.qeHl ' r  rs  <crrpanoqrruKa r l r r3 i r . iecxrrx non.runrr -  1-1 .  kp i , i "p i r i r  Xore,r . lunra T2 or iasr ' raaeicq B, ,o, 'He npr i fo i l r rbrM g"n,  nponep-rlr rrrriore3br o roM, qro ncr(Top cpeAHl.rx gr:aqeuuti 

"rryHHur* ,,po6He orr l rqaercrr  or  Ber i ropa cpej tur . ix  sneiqei i r r i i  6asa,rbroe,  i ipr r i je_
iiellI lLIX B CrrpaBorII{UKe.

csaqa' ra BbrrrHC"lsen4 BeKrop r rerbr .pex ru6opou' l rx  cpcArr i rxLI  Marpr . ruy 4r lcr repcl , r i r  H l i .osal r r raur l j  lopsl r ,a 4X4.  
,42, . , , , , ._

Bbtqnc"rr re l {  BeKTop pasuocref i  x ie ; . r i l ly  ar , r6opourrr , rMtr  cpeAHrrNrr !  t {cl-lc,qirr 'n!ir l 3irarrcHrrflMrr coBor(! 'nrrocrii Ix--e,]. 3aren'i lpuuo1r,.n
o6p_aures 'e Marpr4r tbr  roeapuaqr; r t  u  a" ' .n"p[ ,1,1, ; ; . "^no, ' . , r , . .n , , .nn
[{ ]  

t  
_  .  Haxoue(,  nocJre AByx Marpi {qubix yMHox(eHr{r . - r :

!{--tL f: ] l  '  .  tx-pl, yr"o*J' ine pesy,,rbrara Ha /, Aaer 3rn_qeH,e T2'  r Is  3TO'O o ' ' r icaHr] f i  , r ref r io  Br{Aerb,  qro o6r ,eu BbiqHC.re-
Huft_6ucrpo pacreT c yBedrr.iqeHuelr rrnc,la nepe\,reHHbrx.

Lauuore t ro ceMH jyHHbrM _npo6au,  raK x ie r ieK r . r  Ber(Top cpc,T_1*r- \ ,  rpHBeAeHbr B ra6" ' r .  6 .8.  B ero i i  ra6,r r iue AaHbr raKXle r rp0^\ i ._x()/TOqHbre pe3y"Tbrarbr BbrqHc,reHrri i rr oi<onqare.rrbHoe euaqerrue 7.2.Burqnc,r r l re 'eNerrea, ' reur 'oe gHar{errHe .F-rpurepuf l  c  n 14 m crerre i r f l -
vu cno6o4u ri rrpoBepbre. rurrore3y, 3aK,,rruqarcuyrocfl B roM, qro
BeKrop cpeAHHX srr l lguul i  , ' ryHHbrx npo6 paneu ue, , "opy cpeArr i rxs H a u"eH rr ir coBol{ yn H ocrn r{oHTIlHeHr a,r tH rtx 6 a s a,[ rroe.

rvr.br rroApooHo ocraHoBnJrvrcb Ha paccx,rorpeHHr.r T2-xpurep,n
r . r r  [poBepKH rr rnore3b]  o cpeArreM He noroMy,  qro aror  xpHreiHf t
HC[oJIb3yeTCg B feo,rtofHi4 rraule, r{eM Apyfze MH_OfoMepHble ,,p,tre_pnu, a qro6H [oKa3arb recHyro cnxsl uexAy o6r,rvHui,r" 

" 
,nu.o-

MCPHbIMII  CTATIICTIIqCCKIIMI i  X, ICTO,(AMU. A,rg 6O" ' r I r r rHHCTBA OAiIO.MepHbrx r{pHTepHeB r\{oxHo npflMo vria3aTb cooTBercTByrorr{He MHO_roMepHble aHa"lortt BMecre c coorBercrByrourllMrr ocuoaur,rintrr 4ony-ilreHHflMr,. o.quaxo rpu repexo;re or o6irquoir u.o."opoi , i ,urpnu_
uofr ceqsr MexAy HilMr.r 3aqacryrc craHoBHTc, He cro,,Ib lterrori.
I  aK Kat(  MHoroMeDHLre crarr rcr f iqecK'e MeroAbI  [peAcraBJrrr ror
co60fi o606u{egne oAHOMepHbrX, TO rroc.rre/irH'e fl ' , 'rf lroTcrr qacrHr,rM
cJryq aeM x{HoroMepH r,rx.

B ocrasuer icq qacr l r  ororo pa3Aera paccMorprrM MHoroMeprrbre
I{p l l repl { l l '  f lBJI t t tourHecf l  /Tt - r {epHbtMr{  3KBHBa, ' IeHTaMH Her ioropbrx
Kparep r {eB ,  paccMarpuBaBu [xcq  n  rn .  2 .  O4Haxo  ue  6y4eu  yKa3br_
Barb Aerar' l l  o6o6u{euHoro _[epexoAa oT oAHoluepHoro Bapr{aHTa
K MHoroMepHoMy, KaK sro 6u.ryo cAe,ryaHo 11p11 no'crpoeHaa ir-np"-
236

'Co.Eepxaune rrerbtpex
co4epxaHnfi rex

T a 6 ; r r u a  6 . 8
ceMll JIyHHhrx npo6ax 1,r cpeAH[e 3HarreHfc
B KoHrnHeHra.lrnux 6aga,lrrax, 0/6 

[641

STCMEHToB B
xe 9 , !eMeHTOB

.llyaltrte npo6rr, o/e

CpenH l le
Cpclurre
: iu . r Ib1  a \
P i g l o c  t r t

1
2
3
4
5
6
7

3t I : t ' i eHI lg
3II A qEIJ II ' j s  6 a -

1 9 , 4
2 1  , 5
19 ,2
l B , 4
2 0 , 6
1 9 , 8
l B , 7
1 9 , 6 6
2 2 , 1 o

5 , 9
4 , 0
4 , 0
5 , 4
6 , 2
5 , 7
6 , 0
i  a 1

7  , 4 0

14 ,7
t5,7
15,4
t5 ,2
t Q  o

1 4 , 8
1 3 , 8
1 4 , 6 9
1 0 , l 0

4 , 5 9

5 , 0

4 , 3
3 , 4
5 , 5
2 , 8
4 , 6
4 ,  l 9
4 , 0 0

0 , l 9

l ,

-0 ,30761 i , 9

0 ,0 :93007
0,0792fi8,;

K  o n  a  p  u  a  (  r r o  H u  a  r  \ r  a  r p  l r q a
-0,3076ir19 0,059: i0[7 0,07928Us

0 , 868096.i __0 , 0330902 _0 , 30 t 9053
-0,6830902 0,80t4. t .25 _0,5469023

ir , 30 19C53 _0 , 5469023 0 . 891 4289

l
J
r p r r l I e

I

T2

A { e r p r r q a ,  o 6 p a r u  a r  K o B a p u a u r o H H o i i  l t a
I , 0 6 1 4 1 3 0  0 , 9 9 4 5 3 0 1  0 , 8 1 6 i j 3 6 4  0 , 0 6 9 9 3 5 3  |
0 ,  !1940301 i .r  ,  20861 60 5 , 3351270 I ,  420849() |
0 ,8 r69364 5 ,3351270 7 ,6584370 2 ,8189000 |
0 ,0691)353 ) ,1208490 2 ,818900c 2 ,3637960 |

J
- t t  o ' l

reprif l. fToAo6HUe paccyxAeHrfl N,ro)KHo uaft"ru BO MHOfr.rx pyKoBoA-
crBa.\ no Nll iofonrepHoMy crarHCrurrecKoMy aHaJrn3y. Hdrioropr,re
! i3  Fi I IX YKA3AHbI B CTII iCKE " I I , ITCPATYPbI B KOHUC ErOf i  r . [ASbI.

l lpoaepra r r . rnore3 o paBeHcrBe AByx BeKropoB
cpeAHHx gua.reHufi

Paccuorperrr l r f i  ronrNo qro r ipr r repHi i ,  npeAHa3HarJeH A, , r rnpoBepKr{  npeAnoro}KeHus.o roM, qro BeKTOp cpe4Hero 3HaqeHrf l ,
or IeHeusr , r f i  no oAsof t  est6opxe,  paBeH 3aAaHnolry nexropy.  pac_
cMorptrM reIIepb cd'reAyroqyIo 3aAarry. fIpe4no,roxr.rM, r{To 

^uu, 
pac_

ro,rafaeM AByMq He3aBr.icHN'Ir ' l l .rtr c"ryualiHt-,lrrlE SH60pKaMH ri xorHM

:! : : : l : j " rJ ' :9 : . . : I  
o  paBeHcrBe ncrr rHHhrx suaqenHi i  Hy BeKropoB

cpeAHi lx .  AonycruM,- . : l :_{ : "  nur6opxH 83rrrhr  H3 MHoroMepHbrx
HOpMa"rbHbrx CoBoKynHocrert_ c OAHHaKOBbTMTI HeH3BeCTHr,rMr{ KOBa_p[aur{oHHbrM' Marpr.r(avH [x':] , rofAa HyJieBaff f 'noTe3a Mox(er

i
|  - 2 , 1 4
I
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6i , t t r  ganprcara B sHAe Ho:  [pt ] :  [pr ] ,  u  MHoxecrBo a,rbrepHarne
B  Bu / .e  H r :  [ t r r ] # [p r . r ] .

Cornacuo nrnore3e .Fls BeKTop cpeAHr.rx siraqeHr.rft coBoKynHo-
crr i ,  r r3 xoropor i  83f lTa nepBaa err6opxa,  Taxof i  )Ke,  KaK H aHa"ro-
rttqsrtf i BeKTop nropoir coBoKyfruocrn.

L,lr nponepxu erofi rurrore3br Hcro,'rb3yercfl lruorolrepuuii
3 r {BHnar ' r e r r r  l i pu repxn  (2 .33 ) .  Pz r i t ce  np r r  Bb rq r reJe r r i l r  I  ucno , t r ' -
3oB?rrcb o6leAtrseusar oueHKa t r r4cnepcntr  coBoKyirHocru,  nocrpo-
eHHaf no AByM nu6opxalr .  B nrrorovepHor, r  )Ke BapHar iTe r ry)Kr io
Bbirruc.rri.r 'rb o6reAHuesHyro oqeFrKy Iso2] ronapHarluonHoir x{arplrubl
A,rrs AByx MnofoMepHbrx nlt6opox. Ans ororo Bbrqrrcxflercfl \r i irprr-
ua cyr{Nr KBaApzlroB rr cMeruaHHbr\ npovsnegeHuii rro xaxAofi
nut6opxe.  Eyaeu [c l ]or tb3oBarb rar{yrc )Ke repr{uHo,TofuIo,  r ia i i  i i  B
t - ; r .  2 ,  u o6osuaqam Marpuuy cyNiM KBaAparoB H cMe[raHHbrx npo-
i rsne; leuni i  nepnof i  n l r6opxrr  uepe:  lSPr] ,  a  aHa"uorrr r rHylo Mnrpi r r ly
4" ' rx  eropor i  BbI6opKH -  qepe3 ISPrJ.  O6te4uueHrraf l  oueHKa KoBa-
p lr arluoHHori ilr arpr.{ubr lr }reer cne.r,y rourn fi snA :

3JICMCHTOB

T a 6 a u q a  6 . 9
B ceMH npo6ax TI{xooKeaHcKHa 6asaarror, 0[

, t

2
3
/
5
6
a

Cpe4Hne
PaaHocru MexAy cpe!,-

HlrMu ra6,1f iu 6.8 a 6.9

o o (

9 r l
. , ( O

o a (

9 l  ' 7

t t  o
q Q a

23,04
-3 ,39

q A

8 , 4
8 , 7
B , I

1 0 , 0
8 , 2

8 , 6 0
e o o

6 , 6
7 , 8
4 , 8
5 , 0
8 , 2
9 , 3

/  r o l
'7 A'7

3 , 4
3 , 6
4 , 0
( 9

4 , 9
4 , 9
3 , 3
1 ,  l 9
0 , 0 0

t'7I -.. T+r;, ([sP,l+ [sP,]).
floc;rc roro KaK Haiir' lerra pa3Hocrb MelK.4y AByMfl neKTopaMH

cpeAHnx [Xr]  u [Xr]  H. ' rr i  [xr-Xr]  ,72- xpurepHr: i  rrpu].rr ' r  c.{e-
J,yloulttr? et.IA:

t
I

L
f
I

T

I
I
I -

T2

(6  31 )

I ( o n a p u a
2,  1828820 -0,4399923

-0,4399923 0,8S66687
-1,7223760 -0,.i l99982
-a,24A9477 0, 1266680

O 6 r e A r l H c H H a r
A"' l  f l

l , 6812080  -0 ,3738041
-0,3738041 0,8823E25
- 0 , 831 5379 -0 , 55 I 5442
-0,0808296 0,2r42866

l  ,  12 i3670

0 , 8 3 5 6 i 0 5

0,6565248

0 , 2 3 C 8 i 9 3

: l t 6 , l 0

l , { a r p r r u a ,  o
K O B a p H

0 ,8356105
I , 9 9 9 1 4 1 0
c,7963902

--0,0579050

q f i o l r H a r  M a
-t ,722376t)
-0 , 4 199982

3,6547640
-0, 2480939

K O B a p l r a q t { o
r a 6 t .  6 . 8  r r
-0 ,  83l 5379
-a,55t5442

2,2281030
-0 ,  3974981

6 p a r w a n
a t l H o H I l o

0,6665248
0,7963902
0 ,956 i  105
0,3442555

r p I l q a
-0,2409477

0,  1266680
-0 ,2480939

0,6380959

a f l  M a r p

-0,0808296

0,  2 r  42866
-0,3974981

a,7647624

I

T

I

J

u q a

tI

t I H

6.9
i 6  32)

L;rx onpe4e"rrelr l ] f l  *r ipHTurrecKofo 3rIarreHilr i  Iz-cTSTrlcTHii i l  .uo)K-
HO BOCI IO, lb3o i laTbCf l  r  -paCnpe le , ' reH i leM,  T .  e .

F .-,. n ,  + n " - r n - I {6 33)
( n t + t r 2 - ) ) m

c  m  H  ( n 1 ! n 2 - n t - l )  c r e n e H f l N r n  c B o 6 o A l r  [ 5 1 ] .
B  ra6 , r .  6 .9  np l rne leHLI  ; l z lH I Ib re  ce \ ! i r  aua, rH3oB or iea i t t t t tec r i t t r

Saga luros  T l rxorc  oKea l ra  Ha re  iKe  r re rbrDe 3 , ' reMeHTa,  q ro  I r  B
ra6 . ' r .  6 .8 .  f Ipe lno . ' ra rz r r ,  q ro  o6e nu6opur i  Hse. reqeHi , r  rn  MHoro-
\ repHblx  coBor iyn t rocrer . i  c  HopMa. rb l rb rM pacnpeAe, r ie l t i i eN i  I , t  c  oA i+ra-
r ioBbrn i ! t  l ^ ,oBap i la l l r roHHbrMH ] , raTpnuaMrr ,  [poBepbTe f i lnoTe3y o
T0 i \ '1 ,  r i1 'g  Ber { t .opbt  cpe . , lHr ix  s r r3 . {eFr i l i i . I I yH} rb IX  H THxooKeaHCr i r rx
o6paa l io i ;  oAr rHaKoBbr .  B  ra6 . r r r i le  I IpHBe; l ,eHbr  Heo6xor i r r r t i r le  nbr -
r r i i : , ' i e r r i r r r .  f le , r r ie rcg  . r l r  I l y reBaa ru lo re3a o  paBeHcrBe MFIorc \ Iep-
I Ib lx  cpC/ , lH I IX  np l . IeN4, ' leMOf i  npr l  5 ( /o  - I lO i , {  ypOBHe 3 t la t l l l \ IOCTL
(a  -  0 .05 )  ?

FaseHcrso KoBap!4auuoHHbrx Marpuu

Ooroluoe AonyuleHue,  Ha Koroporvt  ocHoBaHbI ABa npeAbrAvi r l r rx
I . ;prrTepi t f i ,  3aKI IorraeTct  B ToM, qTo Bbt6opKH cqnTaloTcg B3f lTbrMI l
H3 coBor{\,rrHocreri, HMeIorr{HX oAHy H Ty }Ke KoBapHar\Ho}riryto

238

Marplrqy. 3ro uHorouepHblr? aHad'ror [peA[o,'ro)KeHHfl o paBeHcrBe
guclepcafi, 

" 'relKauleM B ocHoBe npr.rMeHeHaff f-xpurepar AdTfl rrpo-
Bepr{x fHnore3br o paBeHcTBe cpeAHHX gHaqeHl i f i .  Ha [paKTHKe
rrileAno,' loxeHHe o paBeHcTBe Mox(eT HapyuaTbcfl, TaK KaK BEr6op-
Kr.r, u\ierou{rre BbrcoKoe cpeAHee 3HaqeHHe, !IacTo HMeIoT TaK}Ke
ru 6o;rsuryrc Aucltepcxl,o. Kar yKa3blBa/rocb B fJI. 4, taxoe rIoBeAe-
HHe XapaKTepHo AJrfl MHofr{x feo,'rorHrrecKHx xapaKTepHcTHK, Ta-
KHX, HanpxMep Kari 3HaqeHHr coAepx{aHuri pe4xnx aJreMeHToB.
Paneucreo KoBapHaIIHoHHblx MarpHrI Mox(Ho npoBepuTb c no-

o 6 r e g u H e H H o
i . l  v a r p n u e

_3 3::ilil I
0 ,3412555  

|
I . 5 2 7 1 4 e 0  

I

Co4epxaHnn qerHpex
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Mor.llbro <<KpHTepIrt o6o6uleuuux Ailcnep,cuti>>, lB;t.rlouefocfl MHo-

foMepHbrM gKBaBa,reHTonr lF-rparepua 151] ._
flpegno,'rox<HM, uro HMeercs ft rpynn ua6.qrcAeHufi u e xa;i iAoft

ri3 Hlrx /n nepeMeHHtrx. !,"u4 fpynrlbl c HoMepoM i slt ' lHcu'Iuil{ Koea-
pHar{r roHny}o uatpuqy Is ;?]  H r lpoBep]rM HyJIeByto i . : r l lore3/
H6  :  [ I r ' l  :  l 2 r ' [ :  . . .  :  [ ) r ' ]  n l r t  MHox {ec rBe  anb rep r ra r r rB
111:  [Z i 'z ]* l l i 'J .

Cor,racuo uy.rrenofi fIInore3e BCe coBoKyrlHocru H['1ercl ' oilHHa-
KOBbr€ r{OBapHaq11oHHbie MaTpttiIut. A,lurepHaTI'lB-bI 3ali. l l .Jq:l1OTCtl

B ToM, rrro xorfl 6bt Ase H3 IIux pa3rll lqll lr l \a>xgan r' la'fpllua

Is,' l  i ]f,"qffer( )r uiieitt i t; i i  r-c,olBer.:Tll\ rotl lci ' l  l ' .otl: l l-rt;; i ;r. i lr: l t i lcj i
r rz i rp ' ru. r , r  I I , ' l  l :y 'vacuoi i  coBoi ' ,v i l l i { )c . r ' l l .  Ec.u l ' i  l icxor iL] iJe coBi l -
riynnocrlr l i  eti6opox ttAeHTliLIi ibi, ro eu6opNtl \{o)KHo c,6r'eAunurr
c ue"rrbro noryqeHlr t  o6o6net luoi . r  ouer i ru l ioBepr iauHoHt; t  l i  ; , tarp i i -
qbi. ' l ' i i t i i l f f orrerrr{a Bbrqr.ic.luerct uo Qoptny"le

[ : l

I ' - . . i  , r i  - -  oSr,er , t  l - l i  nu6opxrr ,  a  2n;-  o6quir  o6le l t  I 'e  ss l6otrox '
3ro onpe4edrrell l{e a.'Ire6pattue,cKr *sKBIrBaJIeiirHo onpcicJeHII}o

(6 .31 )  npu -  l t - 2 ,  t ' a ; .  r t a r '  ! s  
: r [  - -  [S / " ]  , t  ( n ; -7 )  "

tr4cno"'rlsyl oSoSu,eiluyro cueHKy xonapttaqaoHucli i ;\{: lrptl l ibI,
BblqI{c,'tIl M cTaTIrcTLl I{y

- h  ,  r  Jt / f - r. i ;  = { \  )  t r t  - r l t n l * ; l -  ) t [ ( r , - -  t l t n l s ; i l  i 63 - ' i
i \ " 1 * '  i  ; - "

l - 1  t =  I

B eror'{  Kpr{TepHH sa oc}IoBy [pl{Hfra pa3t{ocrb l \4e>Kr:r .- ]ora-
prr(:uorr oi lpeAenrrre,rt  o6o6tuesnoti  oueHi<it  Noeaptt i l r . l i louttoi l
MaTprrqbr H cpeAIIHI,I  3HaIIel i l ;eM lol 'apu{t,r loB otrpeAe'rI i tTeutet" i  eu-

6o1-.o.tui, ;r  r{onzr.p14arlnoi lHbrx r ' i t rptt i l .  Ec,rt i  ece sbt6opo't l t t te r{ i ' l -

Tpi l i tbl  Oj. i i l r i l r(oBi:I ,  To 3Ta Pa3llocTb 6y.rrer r iecyulecTBetl i i l . r l i .  l lo

i ,epc  vRe, ln r reHr f l  o r l {J loHeHI I f i  ; l t t cnepc l t i i  i l  I {oBapHat tu f i  eb t6onot i

Ap) / f  o r  J . i l y fa  3Ta c rar l ' ICTHKa Bo3pacr rer .  Tar  KaK Ta6J i ' l l l i r l  I ip i i -
T; i , iccr.. i rr . :  :Hlt ieHqir crzlr ircTiI l i lLr ' .4 Ire [) ' - ]el ib l iocTyIIHbi, :ro o6ltqi io

I l r t l ( , ] . : r r r :J1 ,  cTCt {  ce  1n i l l )oKc l I \4 i tL \ t rq  7 ' r - i r : i cxpe l l . I le } l l l e \1  i '  \ '  :  - -  *

r 6  31 ;

{6 36)

\ .  ( 6  37 )

I ic"[u srr6opKLI coAepx{aT oAriHaKoBoe rlncJio Ha6,rtoAeHHfi n,
ro Sopuy"rra (6.37) yrpoilraercs:

C - 1  : 7  - ( '2m2 ! i)r t t  -  1) (k + 1) (6 38)i j ( / x +  1 ) k ( n - I )

B rex cdrryl{aflx, KofAa k u m He [peBbnlram 5 r] Ka)KAar oueH-
Ka . l i r )BapI IaqUOUUOfi  MaTpf i r {br  CTpol . lTCs Ha OCHOBaHlrn He naerree20
Ha 6"r', ' ;., leH rrti, 712- :i lnpolicirMarlrrf l rr au6olee rorrHa. tr Icno,rr,:ryl srot
xpl ;1, - 'pHf i ,  i rpoBepbre f  Hi rot .e3br  o paBencr i ]e  r {oBapuauiror iHbrx
MarprrL i  r ro AByM nu6opxau,  [puBeAeH]rbrM B Ta6, , i .  6 .8 u 6.9.
A"'if l  rr.r.rric;-teti i i f l  3Har{eHr:rfl i(plirepag neo6xo4lrnao flollcqirrarb ort-
pere.nrre"r l t r  rpex xrarpur(  qerBeproro rop. f lAKa ls , r ] ,  ls r r ]  t t  [sp2] .
I(ari ' io"nuic .JrrpeAeJ[re;ru 6yAyr Bbrqrc,rreHbr, noryqeHrre 3HaqeHHfl
Kpnreplrfl yN<e He BbrsoBer 3arpyAHeHr{fi. f inn ]Ao6crea npeAno.iro-
r.l{ irr\1, qTo o6r,el,rlt nu6opor< AocTaToqHo BeJIHT{II AJrfl Toro, qro6u
y?-ar t i ipoxci rM auuf l  6 l t , ra roqr tof i  .

r-. t ie,-rbr{r I i,. i"rrHlcTpaurrr{ I]poueAyi.rbr npoBepKrr f ltnoTe3 c trc-
Iro,lb3OBaltIIeN{ Mr-IOfoMepHtrrx cTaTllcTHK pelxfi N{ cJreAy}ou{ylo 3ala-
uy.  f lpr r  3ToM 3aDaHee ni reAnoroi ,Kur \ r ,  . i ro  quc;ro nuOopbx .qony-
cKiiar ro3t{oii(FrcfrL, rrpHN.ieHeHHrr Herioropori anllpolicHN{atltrI{.

B Bocroqlron Kausace Ha HeKoropoli repparoptu Bctr rrurrbera:l
BOAa AoSbreaeTcfl r{3 CKBaili i lH. O4iirr r.rs UflX npO6ypeHbi B a,!.[to-
BIJaJbHbIX OT,I IOX(eHII f lX j io"r i l IH peI{ ,  Ip\ ' f i le  rpoi ipr3biBaioT BoJLi i t i r . ' -
Hbrfi 14snecrusr<oetrfi fopH3oHT, te.rRronlrrf icg HcroqHHKoIr MHoro-
rrHC.reHHLiti t i . i lo.tei ' l  B A?.HIro\{ palloue. Hace,rettue l l i)e,i(noqHTffer
l lCi iu" t lb lOBi, tTrr  l lU- l ) r  i i3  : i . ' l I IOBl la" i iF i l IbrX Of. tO;[egtr i i ,  TaK KaI(  CqATa-
er. qro oi ia Br(ycl iee. OgHaxo Bo,r{}rbre pecypcbr a.r i .rrcBrq orpalt i4r le-
l tL'r  , t  l | toira )Ke"rlare.r lL' t to 6sr"lo 6l l  I loi lo. lHIITb l lx 3a crter i l3Becr-
i{_atr.oBof o tsoAoHocilof o rop j . i3oHTa.

,f lrg roro qro6ur . lol \ i j : ; iT'b, r iro Kf,rtecrBo BoAbr I i3 3TLix nbry'x
i lcr.rr lHIir{oB oAIiHaKCao, 6r 'r .r t i r  egfl tsi  t tpo6u B pa3Ftbtx ct. ; i , l t . i i r i } t j \
l l ! ,odu aHtr.,qu3nllcBi i ; i i rCb i i i : r  co;1epxi irHIrc rex i iul , , i r l r lecl ir ix i{c1iro-
lJeit  r tD. , ic?opbte onpeiiL.J' l  j ()r.  t iarrecTBo uo1r, i .  HercTctsre Jt:_r rrr, . l
, , i l e . ' j H 3 0 R  I r p r : t R e . ( € t i i . i  u ' r ' a 5 . r r . 6 . 1 0 .  B  q c i i  r a x - . r ; e  t r D e r f , . t a p , , [ e l J 1 . i
xonapEardr rouHt re  l , {a rp t .1 r l t , j ,  r ' t \  c6parn l re  r , la rp i lubr  H o l lp r ie .n } r r { . -
JrLl , ; ; t t l  ABJr, i  3aj laHrrr,r-1, cou(rx. i ' l l rroc':  ?l ' r  ] i  :1,rf i  o6le4i l l leir i lc l ' i  l r , .r-
6oprra. f lo srur,r AariHbrryl Mo)r( iro l i lcBepurb rr{r iore3}r o naBeuc.r.Be.
Beil l 'opoB CpeAll l{X euaqetrI. l f i .  I lpe,t lrO.raiaeTCfl,  . l rO nnr6Cfr( i l  33-f lTr,r
c" ' ]rvqariHo i t3 luHofoMepHbrx cotsoi iynuoc' ler l  c Hopt\{a,/rbHt rM pacnpe-
ne. r re I lHeM.

l ' lcno.nnayn crarxc'rrrKy M, onpe4e.leHuyro no {loplry,ue (6.35).
i l l lo!. lepH M cH zrrr a Jl a _f rrnore3y o p a BeHcTBe KOB apI{aUr{OHHr-,rx MarpH u
AByx coBoKynHocreft:

M :  (20+20  -  2 )1n2 ,A725 .108  -  (19 ln  1 ,8838 .108+
* l9 ln  2,2582'108)  :  0 ,1835.

" r / , '  { l r r r { r r i  l \  c t c i l t ' u l t t t r r  c t o ' 5 o J t t :r  ; ' , .  \ , , -  ]  ,  /  \

^r'2 -- ,1 | /- -l
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T  a 6  t r u  q  a  6 . 1 0
'Karnonuutfi cocran npo6 BoAbI' B3qrHx s3 cKBa)K[H 3 Bocrovnou Kassace''%"ff; ' : ; ; ."n.t .",  

X, j 'xelego, X3 - uarnnfi ,  X4 - Harpufi+xanbur'rf i '
Xs - xans[nf i)

II pod oatrettue ra6lt. 6. 10'

I  2 ,055  I

5 . 11]0,1710
0, ri233320

s ,0275700
-2 , 1962090
-4 , 50846 l0

Bexrop cpeAHnx suaqeuuii  4nn rpynnn A
1 6 , 0 8  I  3 4 , 4 6 5  I  2 9 , 9 1  | 21 , B35

r  5 , 9
1 6 ,  5
q A

I  I  , 5
1 2 , 0
1 3 , I
l r 7
r  5 , 8
1 l  , 6
l l  , 2
8 , 2

r  0 , 8
l 0 ,  B
i  5 , 5
r  0 , 2
9 , 6

l n
R q

123,0
12,7

2 0 , 0
1 4 ,  l
1 5 , 6
t q  t

. ) 1  ?

2 6 ,  1
1 5 , 9
1 5 , 9
l 9 , B
1 7  , 2
1 9 , 5
l 6 , 8
8 , 2

1 5 , 5
6 , 1

l B , I
1 5 ,  1
l B , 0
6 , 4

1 6 , 8

4 i  , 8
20,7
32,3
, I L

3 4 , 6
9 2 0

2 t  , 3
1 3 , 0
l 7  q

4 1 . 0
2 6 , 6
20,  ! r
, 7  1

2 9 , 6
3ir ,0
t q  t

42,6
4 r q
35 ,  5
50 ,9

9 A l

2 l , 9
44,5
t q d

7 , 3
20  ,6
oo '{

, ,
, 4 L

28, t )
33  ,6
7 , 7

J J , I

G? ll

6 0 , 3
n , 6
7 , 4

9 ( 2

l  B , 3
7 , i t

A. flpo6u I.i3 aJIJIIoBHS

27  ,8
38 ,3
1 0 , 0
3 4 , 8
38 ,9
59 ,0
38 ,  B
r-.> '7

3 C , 8
, )9  ?

3 l  , 6
2 t ) 9

29 ,  l
3 5 , 3
32,6
30 ,6
32,3
40 ,  3
J / , , )

Berirop cper1Hr.rx guaqeuuii ,{J'rr fpynnbr B
r . , , ; 6  i  13 .955  I  30 ,935  i  25 ,93  I  33 ,27
i(ireaprratlrrorrHilr rrrarprrua ;\ c onpc,1e,rnre,'reM, paBHbrM 2,25822X103

. ; , i i394620 0, ;332828 8,686800C - t ,9821260 -1-r ,57673a0- l
{ r .7332828 23,1732900 12,?656400 _4,5r . , -92230 _26,9460700 

|
8.0868000 12,76i6400 103,39t3000 _42,39480C0 _62,3159900 

i
_ ! , 1 t s212c0  _4 , i t i 92230  -12 ,3918000  106 ,9526000  13 ,1360100  i
- - ' t .5767340 -26,9460700 -62,3459900 13,1360100 286,8151000 j

!  , ,R3prrar( r rorrH3f i  } rarp i lur  B c onpc:c. rnreJre\r ,  paBHbly l ,BB3Bl  x  l0 i
. 1 6 r 1 8 0 0  c , 5 l 3 3 B l 2  7 , 3 € 8 3 4 1 0  _ 1 , 4 1 0 2 9 1 0  _ 3 , 4 4 0 1 S l ] 0  - l

{ ' , i r133812 21 ,0247300 10,69, i8600 -4,0895870 -2 i , . ,3971700 
!

t .3683410 1() .69,18610 102,8046000 -38,5268003 - i )8,16E8200 
i-1,1102910 -4,0895870 -38,526800C 98,8654t ] ,C0 7,2520690 |

-3,4401890 -25,3971700 -58,1088200 7,2520690 29C,8707000 i
I . . osap l r auHonHa f l  Ma  rp r rua  o6 r . , c - l r r r r ea to i r  nu l 6opx r t  c  on le l e l r , r r eJ , t cM ,

paBnbrM 2,07252X103
0,02113320 8,0275700 -2,1962090

22,( )990100 11,73( |2500 -4,3244050

n,7302500 103,  1014000 _40,4608000
-4.3244050 -10,4608000 102,9090000

-26 ,17 i6200  -60 ,2574C00  10 ,1940400

,\1arplua, o6parHun KoBaptrar(rlorrrrori uarprrqe o6te,(unessoir nsr6opxll

I  
0 .2t00476 ( ) ,0029156 -0,0176276 *0,0023202 _5,27736e_A5 -

i  0 ,0029156 0,051 8892 -0,0036462 0,00041 57 0,0039718
I

l -0 ,0r76276 
-0,0036,162 0.01.{8257 0,0050709 0,0023081

|  
-0.0023202 0,0004r57 0,0050709 0,01 16147 0,0006491

I , r - , ,z i tTze-Q1 0,0039718 0,0023081 0,0006494 0,0042798t .

fJ.. ' la Tor-o rrro6bl rlcrro.'rb3oBarb x2-annpoKcrrMaIIHIo, BbrrrlrcJ'i l .rM
} , I I IO}KI ITCTb

c _ _ 1 - 1 - - ! - : " 1 - ' - _ - - t  /  t  ,  I  1  \  n  o ^ 1
0 1 , - ;  T l  1 z . - l y  \ f g  + T - r O _ 2 / ' = r ' o o , .

3ulqegl re y,2-crarHcruKrr  paBHo 0,158,  a qHc,r ro creneHef i  cBo-(r .rqi ' r  
,  . . -  + e - t)(s) (b l ,  r) :  i ,5.

B. f lpo6u Hs u3BecrKoBofo BoAouocHoro fopu3oHra

-4,508,1C10 - l

-26 ,1716200 
|-60,2574000 
|

10 ,1s40400 
I

288,642e000 _l13,2
1 3 , 9

1 l

9 , 6
1 0 , 6
t n  t
1 0 , 0
1 3 ,  l
q q
o e

6 , 0
A '

8 , 3
t 3 , 4
8 , 0
7 , 4
cl 4
G 8
r 0 , 3
1 0 , 0

l l  I

1 3 , 5
l e  I

1 9  , 0
, ? 4
t 4 ,7
1 3 , l
r  8 , 4
1 4 , 8
1 6 , 6
1 4 , 6
6 6

l 3 , 9
4 , 6

1 6 ,  I
1 3 , 6

4 , 7
1 4 , 0

9 ? 4

34 ,  B
7 , 8

3 l  , 3
35  ,8
5 6 , 8
35,  I
47  , 3
r A 6
l 1  ,

26,1
34 ,9
9 7  1

33  ,3
30 ,0
99, '

28 ,  3
36,6
33 ,9
, 4 '

3 8 , 5
1 8 , 0
27 ,0
1 7  , 3
a o (

r  9 , 6
1 8 , l
1 0 , l
1 4 , I
37  ,4
2 t  , l
t 7  , 7
2 t  , 6
24,q
2 9 , 1
t 7 , 2
37  ,4
37 ,8
33,2
45,7

3 6 , 3
30 ,4
',9 7

J O ,  i )

r  B , 0
2 7 , 9
, J l  , l

4 , 6
31  ,9
34,4
40 ,8
15 ,  t |
4 3 , 5
70,- !
;0 ,  i ,
17 , " , )
r  6 , 6
30 ,7
, 7 7

1 8 , 5
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Kpuuuecroe 3HaqeHr4e X2 npv v:  l5  u 5|e-nou ypoBHe 3HaqH-
Mocrr l  paBHo 25.  Buquc,ueHHoe 3HarreHue HaNrHofo HH>xe erof i  Be-
r 'U. t r IHHbt I I  noToMy MbI MO)KeNl 3aK, ' I IOqUTb, qTO HLITITO He MeuaeT
HaM I IprrHrrTb r r . rnoTe3y o paBeHcrBe KoBaplraqHoHHbrx r \ {aTpHrt  r i3y_
rJaeMbrx coRoKyi lHocrei i .  Ia . rcc,  nc i lo , rb:Jyx 12, i tpurepur: i^  (6.3 i ) ,
MOIKHO i lpoBepi lTb rHnoTe3y o paBeHcTBe r \ rHofoMepHHX CpeAHHX:

^ / ,  
i 0 y 2 0-2 

affi I l '5661 l l '66.

B ctio6tiax yxa3ari pe3y.rlbrar, rro,lyqeHrrrrrf i nocr're gbrrro,[neHrul
rcoJ-Berc_lByroru,rrx MaTpLIrlrrbrx ytr.t iro>r<errrri i , yria3zirrHbrx e (roput,,, ie
(6.32) .  Ht ' r io ,utaya $op: ,n, , ry  (6.33) ,  BbtLr i ic , , r r r \ / r  coot .Bc,- .?Byrorr (cr)
3 I I  : i q C I I I I C  I  - C T A T I J C T I I I i I l  :

F - ,  - lo-L4- , t  ,  - t *  1 ' ; ,0r . ;  2 ,g i ) .( ! o  -F  2o  - : r )  r

" l t tc . la  c ' ie ler ie i r  cBo6cAbr raKcBbr:  vr :5;  r : : :20- l -20-5- l :1 j4.
Kpln ' l t recr ioe 3rrarreHrre / i -xpurentrR npl i  5  u 34 crenrnsx cso6lr . , r i , r
I t  5 ' )h -Horr  ypoBr ic  3ua(rux{ocru 2,49.-  Tarr  r rax Bbtqac, leHrraH crr !  .
' l i l c r i l I i i l  i l l l eBocxoAl iT  3To I . :p f iT I Iqec t ioe  g i tz t t teHt ie ,  To  ) i tox i i io : ]z r -
j { . ' i l o t l l l rb ,  r {TO cvrucc ' rB} rc r  pa3. r l l i r l l l c  N Ie i i i / ' i ) 'BCi i iopa i , { l l  cpe j j .H l l } :
. ,a.B-\ 'X I1: i)  r t i ret i l , tx coBonyttt iocrer?. I , lHi,ruu c. i toBtt x4Lt, t i l tceTcfl  cTit-
T l rcT l i l i ec r i i l  3Har tHN{oe pa3" {Hq[e  B cpe/ lHer l  cocTaBe BOAbI  t {3  AByX
BoAoirocHbrx ropn3oHToB. L nor,roulbro srofo npocroro r(pr.rreprrf l  trc
yAil , ' rocb Bbr/ e/, trrrb re [epeMeHHrrre, Koroptte o6ycroo.lrrBaror pas-
rrHr{rre B xr.rMur{ecKor,t  cocTaBe BoAbI, HO nOATBep)KAeHO MHeHire
Hace"rcHHSI O TON{, rrTO BOAa I i3 3TUX AByX HCTOr{Hr.rKOB rta3.rruqaefcf l
no cBor{M cBoricrBa\ ' t .

Mo;ruo raK)r{e l{cno, 'rb3oBarb MHoroMepHbre MeroAr,r,  sBJrf lro-
IUuectI o6o6u{eHue[{ npoUeAyp Ailcnepcr]oHHofo aHa,'r !3a, rJ3r'ro}r{eir-
H b r x  B  r . n . 2  ( c u .  r < H .  1 ) .  B c e  o s r r  o c H o B a H r r r  H a  c p a B H e H i l H  A B y x
MaTpI4II nopflAKa mXm, f lBr ' I f l Iol l l t rxcff  MHofoMepHbrMI, i  oKBaBa,tru-
TaMH BHyTpHf  pynr roBr , rx  l l  Me lKrpynnoBbrx  cyMM KBaIpaTOB,  r rc -
[o i ]b3yeMbrx  e  o6H, ruo l {  Ar {c repcr roHr ioM aHa. ru3e.  f lporep le i , ran
crar f i c r l l I ia  ocHoBat ra  Ha Haz60, r t t r re l , t  co6crBeHHOr l  3Haqe i t r l r r
i \ , Iarpl ir lbr, r . icno, 'rb3yeMori A;rg cpaBHeHHs. Mrr ue 6yaeu pacci l{ : i rpH-
Barb  s ra  KpHTepr . iu  3Aecb,  TaK Kar {  HX Sopnry" r inponxa cJ io }KHa,
a nptlJIo)ieHLIe K feo"[Orr ' tqecKLIM 3aAar{aM BecbN{a ofpaHHr{eHr{o.
He aroro, oAHaKo, He cJreAyer Ae,r iarb BbrBoll ,  qro noreHurr?r 'rbru, io
BO3r . rO iKr rocTH sTHX MeTOIOB y>Ke UCqep laHbr .  3aNurepecoBaHHbre
qurare . r r r ]  Mofy r  o6parur lca  K KHi l re  Ky . ' r r l  r r  , rJ r ) reca  [111,  n  uo-
ropoi i  nNreroTcfl  BbrqHcJrHTerbHbre nporpaMr{br rr luoroueprrofo AHc-
rrepcuoHHofo aHaJlr.r3a H npHMepbI efo r lci lo, ' Ib3oBaHLIff ,  a Tar()Ke
r{  KHr{faM MoppucoHa [51],  Koxa u Jluuwa [86],  n Koropbrx co-
r 'I.epx(llTct KpaTKOe H3JIO)KeHHC npoUeAypl,I HCCJIeAOBaHHfl feoxfiMil -
rrecKHX AaHHbix c noMolrtblo MHofoMepHofo Atrc[epcHorrHofo
ATIAJI I ISA.
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KJIACTEP H bI I'I AHAJI H3

K"racclrQuxaurlf l - pa3Ae,' ieHl'{e o6.bexroe Ha 6o,'Iee u"rl i l  MeHee

oAHopo.[,Hbte rpyrlrlbl H ycrauon"neHlle coorHoureHufi Mex(Ay rpy[-

11a\{ i l  -  BaX(Haf OCO6eHHOCT6 pa6O.1U TaKCO}IOMIICTOB, 3aHI' lMaIO-

UIHXCq OnpeAer' leHIIeNI I IpOfiCXO)K;I.eHEq X(l ' lBblX OplaHI' I3MOB Ha OC-

troBaHLIH t iX xapaKTepItcTtiK u cxoAcTBa. Taxcououl.Iq - B BLrcr11efi

CrerreHrr cJ. '6beKTrtBHaq HayKa, n xoropOli BbIBOAbI ot ip€!,€r ' IFIOTCII

r r r r ryHu,aet  yqeHofo ,  a l tpa6oraHl lo i i  roAaut l  c l lb l ra .  B  s tou  orso-

i l leFrut{ TaKCOIIOI{II t I  Oqellb cxoAHa c NIHoll . iMu pa3Ae.IIaMn leo' l lof} l i t '

Pn;1 vuennx, B ToNr rt t tc"te feoa'IorH, HeyAoB,rrerBopellHble cy6-r 'er i-

T r iBHOSTblo  r r  l ia l iPn3 l {ocTbIo  TpaAHur lo l lHb lx  I \ {e roAoB,  paspa6or r -

i ' rH HOBLTe criOCO6bt t i . ' taCCll0lI I(aLlnl l ,  I iOTOpble IIa.XOAflTCg B COOT-

BeTcTBI{I{ C B03tr{Oil i l locTgil ' l l l  coBpeNleHHblX BblviICr' l l {Te.r lbHblx NI: l-

u ruH.  3 ra  fpyn i la  t t cc le ,qogare , re l i  1 la3b lBaer  ce6f l  r InC" {e l l l l b l \ : i l

TaKcoLIoMi lcTaMI , I ,  r i  I . rM MbI  o6qgaubt  MHof l lN1H AocTH) l ie l l l l q l i i i
t s  q t r c , ' l e H r r b t x  ) r e r o A i ) :  r i n a c c r r r p l t r t l r l l l r .

B  uacrosu lee  BpeMr  qr lc r ' IeHHaf l  TaKCoHoMI{ t - i lpeANler  o }xc-
c roqe l rHbTX cr ropoB cpeAr r  6 l to . , ro roe ,  oqet tb  HaroMHFIa Iou t tx  cc rp l - le

le6ar r r  rcuxo. ro loB Ror i l l y f  Bor lpocoB $at r ropHoro  ar ra i l v3 l .  I {Meu-
urr. ix N{ecro s 30-40-;;  folax XX n. B srt ix o6cyN<geultf lx HeKoro-
pbre IIpar(THKrr pbaHo orcrarrBa ]o1' MeToAbI quc,i ieHHoii  Tal(col lo}{I4H,
3AtrBJlt l f i ,  rrTO OIIU n03BO,'rrrOT rOlrrTb rrpoHcxoxi.! .eHHe lpyi ln opfa-
rrr.r3MoB "rrylrue, {€M r 'r1060ii  ; ]p-vroi i  \{eroA ri . laccrrQir i<aIIprH. Koi ieq-
r {o ,  IoKe3aTeIbcTB oHu r rpe , (cTaB! . lTb  } re  r ' ro ryT,  TaK KaK B i racToa-
i lr ,ee Bpe\,rr Teoperl{rrecl ioe o6ocr{oBaHIIe arIaJrIr3a rpyIII I  J]ei locra-
TOqI{O yAOB,reTBOpHTe,rIbtIO, I I ,UOXO UCC/'teAOBaUbI CTaTHCTI,tLIeCKL]e
ocHoBbr Mero,loB qucJ'reHHor? Tat(coHoMuH, rrer coorBercrByroul lrx
r iprrel)ueB 3lrarrr.rrvrocTrr. l lo-elutH\roMy, 3!ecb le, ' lo o6cronr TaK
i t (e ,  Kar i  u  B  cJ ly r r rc  ( ra ruopHoro  aFta" r ru3a.  Ogr raNo yxe  \ rHofne
\teroAbr.rac"ryeguoii  TaricoHoMIlr{ I IalJ.rrrr f lpu}Ie}teHue B reo, 'rof}tr{e-
cKHX r rcc , ' reAoBaHr igx ,  n  oco6eggocT l l  rpu  x , raccu$zxaq[H r rc r {o lae-
l t t , r x  6 c c i r o E B o H o r r H i , r x  r r  n D H  u 3 v q e H f i H ' r I a , r e o 6 c r a H o B o K .

_  I { " - racrepHbr t i  a r ra . - lns  r ipegua:Hr r reH A, r r f f  K . r raccprOHKaur r r r  r rR-
5 . lo , les t r t i  u  6o . , ree  HJr r  r reHee oAHopoAl r i , re  rpynnu.  AHa. . ru rnqe-
cKofo  peueHuq aro i ' t  3aAar l t t ,  nano: fo6r re  q t rcJeHHot i  Tar (cor roMH[{ .
r ioropirrr 6i,r .qa 6i,r o6urefi  rJrr Bcex o6lacrefi  KJraccH0nriarlr .rH, He
CYUIECTBYCT.

?|orf l  rr \ ' rercTCq a,rtbrepHarriBH bte r,raccH{l l txaqnu r,naccrrrpara-
t tu i i  [58 ] .  6o" , ia iu i iuc rBo f r3  Hr . rx  r ro iKer  6or r i  c rpynr i r rpoBaHo B qe-
r ' l rpe  oSut i rx  T . t r t t :1 .

l .  MeToAl' l  pa3Ae,rreHI4fl  I{a qacTrl,  npH}ret{ leMble K ca,.! ,rHM MHo-
l  o l l cp l {b lM ua6nnr leHi r f lM r r . r r f i  K  lpoeKUr j f lM 3Tax na6. t rcAesu i i  Ha
n.locKocTli  6o.t iee nugr<oir paslrepHbcrpr. B ux ocHoBe Jre)iHT rrpa-
BII ' [o o6'L,eArrnerJr4r o6,ra6refi  B npocrpaHcrB--, onpele.[eHHoM
i?/-repeNieHHbrMH, Koropbre 6e4Ho npe.u,craBreHbr Ha6.rrrc4eunarr,tu,
i l  orAe.[eI lHr or HHx rex o6,racre11, xoroptie rr jrorHo npeAcTaBJreHrrr
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Ha6r IoAeHPI tMH.  MareMar l {qecKl l  <<paS6l leHur>> i loMeura}oTcf l  B  pa3-

pe)KeHHbIX pa t loHax,  noApa3Ae" l t t  npocrpaHcrBo B AncxperHb le

K,Taccbr. Xors asa.r l l3 AeJlaercf l  B m-MepHoM npocrpaHcrBe, oripe-

LeJTeHHOM 3TITMH r IepeMeUHbIN{H,  a  He B n-MepHoM npocTpaHcTBe '

orrpeAe.ireHHol.t  ua6.nrcAeHl1rN'II I ,  ero r lre-paqlloHHar peaJII ' Isaul l f f  I !1o-

)KeT ol ia. lzirbcs BecbMa Bp€r\rf ieMKoit [59] '

2. l lDoHssoJIblIble I lcxorHble MeroAbI ocHoBbll larcTcfl  Ha c.\oAcr-

Be Me)i i l ly Ha6"rrc4eUug1{t{ I I  MHO)KeCTBO)i IpOil3BO,It ' l IblX HC-\O,i lHbIX

ToqeK. [ , tnu n ]ra6rIoAelIt t i i  nog.pas4e,1fl lorcf l  nl  f t  rpynn, ro neo6-

xoAHMo ribrrrHc.rmrb : lcHlINIerpl{Io - NIerpIIqy I lopa.{,Ka n X E cxoA-

crna  ue l iAy  npo6auu i i  f t  t lpo l l3Bo, r ]bHb lMI l  roqKaMH,  xoropb ie

ri fpaioT p6Jrb HCXoAHbtx IISHTpOLIAOB fpyri f l .  Cat ' lOe 6r ' ] l . l3l ioe ira6lrc-

rfeirue rr,r lr  Hau6O,'Iee CXOAHOe C Har{a.rbt ioi i  rOqllot i  I{ONI6IIHIIpyer-

cf l  c Heru a 06pa3)'cT I i"r lacTep. Ha6lnAenti f l  l loc. ' leAoBaTe/' Ibt lo Ao-
6asJsrorcq  N 6" r r txa i iu f  ,u ) I  K i racrepy ,  noc , '1e  r le fo  qe l l rpo l l J .  . [ Jg

pzrcu l l tpeHHoro  K" r racTepa Bb lquc , ] l t leTc t l  3aHoBo.- 
3. f lpoueAypbl 83aHl,IHoro cxoAcrBa coeArl l l t lor BI ' lecre I l . f) . l lo-

. f cHr i f l ,  I iOrOpbte  I IN te lo r  06u1ee CxOACIBo C - lpy l  t l v r  Ha6. r to ie t l l l f -

l rH. Crraqa,ra Bbrt{I icJlf lerca r l t i t rpl i t t ,a croACTBa nopflAKa nXll  \ te>x-

Ay  BCer , rH napaMI I  Ha6, l ioAeHui i .  3arer ' t  I tTepar l l ' IoHI IL IM I ie roAo l I

oqeHi rBaerca  cxoAcrBo Mex iAy  c ro , r6 t la l rn  e ro t i  uarpH[u .  C io l6 -

i IbI,  npeAcTaB,' I f l Iol I IHe qj lel lbl  OAIiHOTiHOTO K'i IzlCTepa' l lN' ieIoT BHyT-

pe l rnue r ioppe, ' IR I { t tH ,6 .q l l3 t ( t te  f t f  1 ,  n  TO BpeMf i  t i2 l l i  I I x  Kopp( ' .1 . f i i l l l r l

c ,qpy f l l \ { } l  3 , ' IeX ' leHTaNr l I  3Haq l lTe . r lb I Io  H l lx ie .
4 .  i lepapxHLiecxz lu  KJa-c repu3aq i i f i  cocro t l r  B  06  beAI IHe i i . l i t  i j : l i t -

6O"ree CXOAHbTX HA6r'I IO,{€Htt i i ,  SareIt nOCJS1OBaTe.lbl iO l i  I l l l }1 i lpi l-

c o e n v i r l t o T c f f  c , l e ; l y l o t u H e  s u l t 6 o , r c e  6 . 1  I i r h l r c  H 1 6 , 1  I O J e H H q .  C l l a ' ; l t -

dIa Flrrr i l tc.rt f leTcfi  \ laTpHUa cxo!,cTBt' l  nopflAIia f l  \"  n ] le)KAY i lac\ i i l

napa[ r ] t  Ha6, ' IFoAeHl l i l .  l Iapu ,  ] i ] le tou l l le  Ha] ' lBb lc l r lee  cxoAcrBc.3a-

TeM BbrAeJI f i IOTCf l ,  r l  MaTpHUa I lepecq l l rb lBaerc f l  3 ro  Aeraercs  yc-

pel 'r .HeHr{eM roa$rpttqt lerlroB cxoAcrl lul  ,  Koropble t lvelor c ; ipyfuNIu
na6aroAenuf lMH KoN' I6 I rHHpoBaHHr ' le  I Ia6"1 ]o ; leHr r t l .  Sror  rpouecc

r i repaqr {o i lHbI \ {  n \ ITeNt  noBl  op f lcTc f  ;1o  re  X  nop '  f loKa - \ i i lT l l i l l l a

cxo tc rRa 6yaer  npuRei r .eua K Marput ie  2X2.  Vpoeur r  cxoncrB i ' l '

! i p l r  r ioT 'opbrx  I Ia6 . r t lo : i c l i l l a  )c rp? l I I f l ' o rc r ,  l l c l io ' r Ib : i v rcTcn '1 , ; l t i  j l o

c  rpOCHl l t i  i l eH; lporp  a \4Mbi .
l lepapx l tuecx t te  Mero j l t r t  Hau6o. lee  t l rHpo l (o  np I lMeHaiorc f l

B  Hayr i i i x  o  3e l t , le ,  BepotTHo,  noro l {y ,  r l ro  pa3BI ITHe 3TI {X  \ IeTOAOB

6l t , rO rCCUO CBf l3aH0 C r tUC, le r lHOI l  Ta I iCOTIONI I ' Ie l l  I tCKOnaeNIb lX  OCTaT-

r(oB, Koropbre B ct lJIy I IX UlplpoKofo pacnpelle,reHHfl 6y,ryyr paccMoT-

peHbr  r r i jApo6Hee.
f Iperno , roxHM,  qTo NJb l  pac l toJa f : ie [ ' l  l l eKOTopbtNI  v f lo ; i ' . t ' c r l i0 lu

O6tenrOa,  KOTOpbte  >KeJaTe. t tbHO I ie .papxHqeCI i l l  paCX, raCc i r tp r r r r t t -

poBarb .  B  6no, lo r t r t l  a r i l  o6beKTbl  o6b lqHo Ha3b iBaIorcq  <<onePaut l -

o r rHr r i \ ' r r i  TaKC9HoNI f iqecKHMH eAI ' lH I IqaNt r l>> ,  HJ I I  OTE.  I {a  l ia }< j ioM

o6rexre N{r,r npoBoAHi\t  pff ! .  t tsuepettt t f i ,  xoropble cocraB"lf l l r0T Haue

IIHOli}. i fC'I 'BO AaHHbrX. ECln y HAC n O6r,eXrOS lI  l l3MepeHo nl xapaK-
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reDHcTHK, ro MHOIKeCTBO AaHHbIX O6paSyer MaTpHUy [opqAKa

nXm.fla,ree ivrex<Ay KaxAol? napofi o6lerros Bblqltc,l lsercfl HeKo-

ropafl Mepa cxoAcrBa HJII noAo6Hfl. Koa$QnuleHTbI cxoAcrBa Mo'

ryi 6brrb pasHbrMl{, KaK, HaIIpHMep, Ko3Q$HIrHeHr Kopper'Isql'ru HJIII

cialrlapT usoBaHHoe /?z-MepHoe eBKr'IHAoBo paccrotHI'Ie d;7. f loc.rreg,'

. l lee Bbrrl l lcrflerct no Qopuy,re

0,,:Jf
/ r n

/  \ - l

) ,  
(X te-  Xn) '

F = l (6.3e)

f le  X;p-3HaqeHl te f t - i i  nepeueHHoft  Ha l - iu  o6aenrE r r  X111-SHa'
qeune &-li nepeveHHofi Ha j-rur o6r-,exre. EcrecTBeHHo olKuAarb, qro

Mar ' loe 3HaqeHHe 3TO[O paCCTOfiHl{ t  yKa3l} iBaeT Ha TO, qTo ocrbeK-
rbr noAo6Hbr ir.rrt 6.ntlsxtl Apyf Apyry, B ro BpeMff KaK 6r.i"i lruoe
3HaqeHlre yKa3brBaer He oTcyTCTBHe r loAo6l4f .  O6uquo Marpl Iua
HCXOAT{r,rx AairHbrx Ao BblrIHc.[eHIrt paccToflHIIft IIoABepfaeTCfi cTaH-
-rr,aprr.13aurri l. 3ro no:so.rrfler yrrurbrBarb Ka)KAyro neperricllHllo
c o: { l r i ra I {oBbrN, i  BecoNl .  B nporunnorr  cr ' lyqae paccroqHl le onpeAe-
Jrfl.rrocb 6lr nepeueHuofi, xMelorqeil uau6o,rlutee 3Har{eHI.re. B HeKo-
Topblx clyrlafx 3ro lalKe )Ke"IIaTe,rIbHo, oAHaKo Hepa3yMHbltl eu6op
eAr.rHnu H3MepeHrrfl Mo>KeT trHOrAa [pilBecTLI K He]Ke!'IaTe,'rbHIrIM
rrocJreAcTBHrn. fpr<oii Hr'rJrocTpauHeri 3Tofi 3aBr.rcr.rMocTrr cJ.ry>Kr.rT
npuMep H3MepeHHrr  Tpex ocer l  o6pa3uoB fa, r rbKr. r .  Ec.nu r r3MepHTb
ABe OCH B CaiITHMeTpaX, a rpeTbrO - B r,ir, iJL'Ir{N{eTpaX, TO TpeTbq
ocl 6yller riMerFJ B AecflTb pas 6o,rnuree B,'rrrtHrre Ha paccroqHHe,
qeM ABe Apyfue repeN{eHHbre.

Muo>Kecrso Mep cxoAcrBa Mex{Ay BceMrr  napaMu o6beKToB
i\{o)KHo npeAc"aBlTb B Br.rAe cnM\,rerpur{Ho}i Marpr.lr lbr rropffAKa
nXn. !,nn Bblr{tlc,renuq g,rleMeFIT9B erot? naarpt{rlbl c r{cro/'Ib3oBa-
l i l reNl  y lKe HarrncaHHbrx f ioAnporpauu rpe6yeTcg TpaHcnoHrrpoBaTb
Nlarprr (y  r rcxoAHbrx AaHHbrx,  nopf lAoK roropof t  nxm, B NlarpHuy
I Iopf l IKa mxn.  B pesyntrare r roJryqlM Marpt lUy cxoAcrBa r ropsA-
KA ftiXln Me)KAy nepeMeHHbrun (n oTJrHrrae oT Noppe,rnuuouuoft
MarpHr{br cxoAcrBa N,re}KAy ua6,rrc4enuatlt nopfiAKa nxn). 3ne-
M€HT c;7 MaTpI.Iqbt AaeT xapaKTepLrCrrrKy cxOAcTBa Nrex<4y i-rr,r
It j-;r: o6beiiraNrlr. C,'re4yrculan 3aAaqa - f lo,r]yqeHxe rrepapxuqe-
cxoli rpynnupoBKu o6ter<ros, npr{ Koropofi o6r',exrtr c rrar.iBbrcfltn-
Ittt xo-erlQil lrgeHTaMH cxoAcrBa pa3Melqarorcfl BMecre. 3are,v rpyn-
r tu o6rexroB coeArrHrroTcf  B Apyfne fpynnbr,  c  KoropbrMrr  oHH
t iar i6oaee rectro cBf l3al ibr ,  I r  rat ( ,  npclo. [ ) t (aercf l  Ao rex nop,  roKa
ne 6yeer no,'ryqeHa rro,rHar x,raccir(rr.rraqHs o6rer<toe. Cyurecr-
Byer N{HOro N{eroAoB a]Harl1l3a rpynn; paccMorpeHHe Bcex pa3Ho-
tsI-IAHOCTCfi 3Tux I\4eToAoB H HX CpaBHeHue BbIxoAgT 3a DaIIIKH Ha-
crotuefi KHHrx. O.lHaxo Mbr paccMorpr.{M oAHH npocr6fi MeroA,
Ha3l , {BaeML,r i i  ueroAou sseeI i ]e iHof i  napHof i  rpynnupooxl r  c  apus-
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A
B
L

D
E
t

T a 6 ; I u u a  6 . l l
l larpnua xoeS$uqueuloB Koppe,' lquHfi AJts uecrr o6pasqon necqaHlrKon

HrucpeHrn npoBoAnnficb n u,nn$ax

C

( r ,  l t  i , 2 1 )
i , { i . )  i ) , ! 1 1
i.) tf: '. 

,(', '.,
t . )  i , 9  - i ) , : r [ ;

- - - l  : , l l  - l r ,  i : ' 1 )
* '  j ,

- , . ) ,a .9 . -0, i rg
- 0 .1 { l  - 0 ,  i l l - }
- ( r ,  i  |  - , 0 , 5 !

l . i . : i  ( ; , c [ i
( j . i r r . ;  i , t ) { l
i r  / i  I  i i  l i

f )  r .O

- r ' . 5 9
- | . l ; 9

r . ) . + l
0 . 4 1
r 0 0

i \ ieTilrieCIiIIMIi Cp€;lrl l i ldl i, a 3aTel.{ yKa)I(ex,l HeKOTOpLIe IIOJie3Hble
pa3HoBrrAHOCTH 3TOr: CXeirbr. [Ic;1pO6uOe H3r.lO]i{€HriQ STO|O ir ApV-
r I r ] .  l leToAL) i l  l , / rc l i { i1c i ia i l r l i  B i i t r r i iz , r  

' lpar io; ta 
u EeI i " r r l  [64] ,

a rer . ) r ie  CHr i ra H CoKa.rra [58]  .  B nepBof i  u3 Hux BonpocH K. i ]ac-
crri l lr. i l(:rqilk u:j.[:ra]orcfi c roqi.lr 3peirirf l oKcnepuN{eHTaJbHoii ord-,
3 r.io"lorr{H, Bo BTopori -- q }rcJeFiHo}i Ta xcoHo Mr.Iu.

B la6,r r .  6 . l l  npNner ieHa rro" , lHas c i t r lMerpr{qHaf l  Marpnr{a Ko-
sQSiritueHroB r.loppenrrdrirr rrexirfy u.rccrbr,J c6'beKTarrLr, rra3BaHHrir-
v tu A.  B,  .  .  " ,  / ' ' .  O6texrbr  -  3To tu, l l$r , l  necqaHuKa, a repel \ ' teH-
lrLIe - xapaiiTepHCTHr{rr crpyl{rypr,r rropoAbr, Bi{"rioqaiou.ue pa3\,re-
pbr  i r  Dor(a3aTe. i i i t  $Oput t  3epeH, pa3MepoB rr  q?opMrrr  nop u n. loT-
HOCTTT 3anO,/ IHei i l r ' l .  t j  9TOM npl t l repe B r iar tecTBe x iepbr  c . \ :o_tarBa
B3aT xo.r{!qlHqxeHr i.:oppe.lf l r i i i f i  .

l lepar,i i t [raf a]raiin3a rpyiln N{eroAoM rrolrapHoro o6:beAuHeirufi
cocToriT B HaxolKAeHrrH B riopper'rqqnorrHoi{ MaTpurle HafiSo"ribLUtrx
K03O{pu}iHe}IToB r{oppeJiti lJrlt4 c ue.rrbro BbrAe,rretrlrf l u,eitrpoB fpvnn.
Haliei,tcurue Kog{l$rdulier{Tr--r Koppe.rirrrl} iu B Ka}riAoM cro.i6rle
MarpHl{b l  (cn.  ra6,r .  6 . l l ) ,  BL ' tAeJ, ' reHbr x(r ipHbrN rupur[ , rou.  O6leu-
Tbr /1 t l  B o6pasytor  nep) 'c  Bbrcoi io i l  i \ lepoi i  cxo, l , - ' rRa,  r : t i i  t ( i i r {  .1
i rau6o. tee 5, r l l :or i  r i  B rJ  B nar iSo-nee 6, l r rso i r  n ,4 Oluaxo C n B
He O6pzl3y lor  napbr C BLlcc l (or ' i  \ {epor l  cxol ICTBa,  TaK i (aK rorE C
6"t i l iao i i  r r  E,  B 6, ' i i r - ' r ie  K,1, .1g1q t '  C.  ! .nn tsr , rAe"reHuf l  [epbl  a dr . ]  -
cc l ior l  Nrepci !  ' :xo l1c ' r ' r i r  1 .61-$cf t r ; lHeHTbr c i i  1r  c i i ,4o,rn iHbt  H)re ' t11
Itari6o.ubtrrfie 3Haqerirrrl i ] cooTBercTByroqirx cTo,'I6uax.

fJairlr c Har{BbrclruMrr }"'repa\{H cxoAcrBa r.1906pa}1{eHbr t.\a
puc. 0 6, cz. OSrel.ir ,4 csnsarr c -B rra ypoBHe 0,57, yxasr,tBar{luetr
Mepy ) rx  B3arrL4Hor-o cxolcrBa.  Taxur t r  o6pasov cBf f3aHbI  D n ,9.
3ro nepnrrri uJar B nocTpoerlHH AeHAporpaMN{br, urirr <<AepeBa>>,
I r03BCJrt l io I {ero I Ia f , '1 f lA} lo l I3( )6pa3uTb pe3yJIhTaTbt  1 la36i t { iHi . r r  i ia
fpyIInbl.

! .a .nee Marprrqy cxoAcrBa BbIqHcJrgFoT cHoBa, f ipuqeM crpvi lnn-
poBalrHbre 3JreMeHTbI IrpH STOM CqI4TaIOTCfl oAHr.rM 3"rre\4errToM.
Cyurecreyer HecKoJrbKo MeroAoB BsIrroJrHeHHfl sroli f ipoqeAypbr.
Mlr 6y4eu r{cno.nb3oBarb Halr6oJee npocrofi }rg Hlrx, cocrosilrufi
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A E C D E
r r r r l l
t l l+
t_Jil

N D

- 1,0

PNc. 6.6.  (a l  l , lcxoAsuc rpynnbr
AerrAporpaMMbr.  (6)  [ IocrPoenue
rpynn AJrfl ocraJlbHblx o6texron.
(c)  OxonuaHue nocrpoeHltq AeHA'
porpaMMbr; ABe tpynlbl cBq3blBarcT-

cq ruexay co6ofi

E Torlr, qro HoBbre Ko3QOI]ufieHTbr Koppe"lgll l{ l, l  Mex(Ay BceMi.I rpyn-
naNrH H o6lerrauu, He Br("[rorjer{I ' tbrMI{ B rpylnbl, BbrqHc.lrf l loTcfl
3arroBo c nolroil{bro npocroro ycpeAHeHHq. Flanprzuep, HoBbrri r(o-
adrcpauueur Koppe.nffquri xlelK.ly lpyflnofi AB u o6reKroM C paBeH
cyM\,re Ko3oQnqHeHToB Kopperrlt lHH 3u]€Mer]ToB, BxoAsrqlix Kar(
B AB, raK H s C,  AeneuHof i  Ha 2.  B ra6,T.  6.12 npi . rBeAeHu
pe3yJrbTaTbr sTrrx Bbrqvc/'reHnfi. Har6o.ree BbrcoKl{e 3HaqeHHfl Ko30-
$truneHtos Kopperflqrrq B r(an{Aotr cro.r6qe BbrAe,'reFlbl )rir ipHbIl,,r
urpuQrou.

llpoqe,aypa o6p a3otsaHr.rn
I IapbI  c cx, lbHbir !H cBf l3f lMI ' l
o6berir C npucoeli.rHflercq K

A 8

LJ
D

F
1,0

fi
"r,;I

6
, ,0 

[o'I
qoI

:;r

0.5

rpyrin cHoBa noBToptercF: HaxoAltl\I
rr o6be,nuHreNr. Ha SToM 3Tarre
rpyrne AB, a o6rexr  F npucoeAl{ -

l a 6 , r u q a  6 . 1 2
Marpuu:r xoetp$urluerrroB Koppenqqun

MexAy .qByMs ycpeAHeHHbrnfl.r rpyflrraMl{
n AByMs obpaaqartul necqaHlrKa

1 ,00 0 ,29 -0 ,70
0 , 2 9  1 , 0 0  - 0 , 5 9

-0 ,70  -0 ,59  1 ,00
-0,55 -0,52 0,4r

D EJlB

-0 ,551-i,l3ltuf
?-u L
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T a 6 a u u a  6 ' 1 3
MarPuqa YcPeAHeHHblx

xoeS$nqnenroB Koppeneqlrn
MexAy AByMc

oKoHqareJtbHbtMu rpynrIaMI{

ABC D E F

|  1 , 0 0  - 0 , 5 9 1
l - 0 , 5 9  l , o o l

A B C
DEI--

Hrercs K rpyrre DE (prrc '  6 '9 ,  0) '  f lpouecc i lpoAor l lxaercq Ao rex

nop, noKa oce rpynni' ne o6leAuHflrcr s['{ecre' OKoHqare'rlHaq

Marpr lua cxoAcrBa,  KaI(  noKa3auo s ra6" ' I '  6 '13 '  6y4er HMerb r lo-

pflAoK 2).2 tt coorBercrBoBarb AByl\{ rroc'. ' leAHl{M rpynnau' Oue-

BlrAHo, qro rpyrra ABC sureer c rpynnofi DEF t<oaSQirutreHr

;i l;;;"; : o,s"g. uu 3roN{ nocrpoeHl're rerr,x,pofpaMMbI 3ari 'HlrrrBa-

e rca  (puc .  6 ' 6 ,  e ) .
l locrpoeune rP)'nn sBr'Igerctl :tp$emuenuu cnoco6olt trPeA-

craBr,ier{ufl 
"no^no,""a*"o'utn'f i 

^l ' lex4y 
o6lerrauu'- O'ruat<o

ilpoqecc ycpeAHeHnfl no 3'rIeMeHTaM rpyrlnbl H HX TpaKTOBKa B Ka-

qecrBe eAHHcrBeHHoio HoBofo o6leria i lplBoAllr. K H3NIeHeHIlf lII

;;; i l".ff i ; i i  
gro lr3MeHeHrje craHosr.rrcs sce 6o,ree orJeilrrJi{r;rM

no l,4epe pocra ypoBHs ycpeAHqeMblx r o6leAalrseult"; rp)'[n'

MoxHo oIreHI4Tb creleHb 3Toro Il3MeHeHI'lg' uccJleAyfl l l larplluy'

KOTOpafl B TaKcoHoMI',III HOCltr HaSBaHHe Marpl' iuhl XoQeHertt 'tecxtrx

"" r " ! " " r .  
3ro He r l ro HHoe,  KaK Marpul ra xo:$QnuueHroB ! {oppe-

,rfl rrrrf i AeHAporpaMvu. HanpuMep, .. r<oaSQrlngn1ot 
o 

I{oppe'lf l  III{[

; ; ;y ;pt ; ; r i l "  D,  E vt  F, -c  o ' r io i i  cropoHbl '  n  A '  u '  1--c  'aPY-

rofr ,  n  AeHAporpal r*"  "u 
p 'uc '  6 '6 paBHbI -  0 '59 '  AHa' toruuuo xo-

ag$uriuenr I(oppe,1t{qull Mex{Ay F v D' a raKxe Mex{A} F t 'r E

;;i l^6,ti. Hir' iOon". crl. lbr{bre cBq3rr or},reqarorcf ro,'bKo I{exrly

; ; ; ; ; ' ; -  u  P,  
u ra l {x ie D 

:  F. :^P. . . : .a6 ' r '  
6 '14 npt tne 'qeua no ' IHan

M a T p I { q a K o ( p e I I e T H I l e c K u X s H a q e i ] u t l ' c o o T B e T c T B y r o I ] I u x n e H J p o -
;;; i l ;;. Moxso no'iryql'Irb HafrtrAHoe npeACraBJ'IeHHe o creneHII lI3-

T a 6 " r ; i u l  6 ' 1 4

Marpuqa rocf euerttuecxllx xoe$tpnulreHro,B^ !:oppentuull'
'  

nO,ry ' reH'r l tx  H3 neHlporpal ' rMbl  pt tc '  0 'o

A
B
C
n

E
F
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1 , 0 0
0 , 5 7
0 ,  l 2

-0 ,65
-0 ,62
-0 .39

0 , 5 7  0 , 1 2
i , 0 0  0 . 4 6
0 , 4 6  1 , 0 0

-0 ,79 -0 , 58
-0  , 72  -0 ,6 l
-0.72 -0,12

-0,65 -0 ,  62
-0 ,79  -0  , 72
-0 ,58  - ' 0 ,61

1 , 0 0  0 , 6 6
0 , 6 6  1 , 0 0
0 , 4 1  0 , 4 0

.-0.39
-0 ,72
-0,52

0 , 4 1
0 ,40
1 . C ( l

Pllc. 6.7. IPa$uuecxoe
npeACTrBJeHUe 3aBUCI ' lMO-

ciu xoSeHern'recxnx Ko-
eo{ruunexron xoppersuHH

nrq acH.D.porpaMMbl'  np€A-
lrasf leHtroi i  Ha Puc. 6.6,
OT SKBSBA'ICHTHbIX I ' IM I ' IC-

xoAHblx xoa$tDuqtlenron
xoppent luHl ' r ,  3Hat IeHHq Ko-

TOpbIx  n luBeAeHbl  B-  
t e4 . r .  6 . 1  l .

Ec. , t r r  . lea: IpOfpal ,DJI I  Toq-

HO l iepaKrepu3ver crp\ ' I { -

r l ' f :  l (O :  r )C  l tUHOl l l l o f l
l I i iTll lLl. lr l, Ttl) RCe TOql{Ii

nOI IZ iAatOT I IA  . ] I .ua fOHa ' ! l ) -

Hy lo  " r t r l r r r ( ) .  Or t i . ' to t tes t l ; t

oT  : rT , ) i - r  . ' i l lH l i i I  npe l l cT : lB-
- l r rc t  ; l r ' r { ) I lHOcr l i  :1eH.1po-

I'l-r I \{ }r bI

L L

t-.-"- .-
l

D F
r l l i
L___J l- , ,

t t

I
I

I
i

il ..
r  J  i ' ^
! i

I

. , r  i '
i

, , l L, ' l
I

1 , 5  i *

I

I

,4

r i
r i

- . . . i

i
I

f j c

l * r l

! , - . ,  -  _ -

I
I

* - _ - - - - - - l

I
I

--l
I

Put. e.S. (a) , l l ,ennporpaMMa, nocrpoeHHaq ro MeroAy rpynrloBoro o6r'eAuuenuq,
ocHCBaHiroro Ha ycpL'AHeHI.;U xoe{r{ru4aeHTOB Koppe;qItHu. l lcxOAnaq MaTpHIIa npu-
BeAeHa, B 'ra6.rr.  0. i5. Ko$eneruuecxui i  xoa$$rluxeur Koppenflurx paeen 0,77'
(6) fe:r; iporpaMMa, nocrpoeHHafl TeM x(e MeroAoM, Ho ocHoBallHaq -Ha paccrofl-

nuu. Ko{euerr'tqccrsfi xoe$$uquenr xoppeJlsI{ulI paneu 0'9I

N{elreHnrr B AeHApofpaN{r,{e, conocTaBHB ua rpa$r'rr<e rax4,l t f i  a' te'
A' leHT i icxoAHoft Koppe,' I f l t I tJoHHofl MaTpIII IbI c KaxAL,IM 3r' le\ ' iel lToM
roQierieru.recxoir uiiprzur,r (puc. 6.7) . Ec,rn o6e Marpuqbl coBrla-
.nlll ', To rpaQux 3Tori 3aBIrcllMocrll 6yaer npeAcraB,'Ieu npruofi .nn-
Hrlef i .  Oix; roHeHnf l  or  Hee yKa3blBaloT Ha H3MeHeHvf l  B AeHApo-
fpalvlr '\re: ecJrH TorIKa oKa3brBaeTcf BbIIIe flptMoii, To Koppe./]f l i lug'
coorBercrByioulafl AeHApofpaMMe, oKa3bIBaercfl CJIHlxKoM Bblco-
xoii. Hao6opor, ec,'r[ ToqKa rrona!,er B o6"'Iacrb noA npflMofi, To
ycpeAHeuue 

- 
xoaS$nuueHToB Koppe,'Iqu[H ltpll BoAIir K 6o,'Iee HH3-
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KOMy gHarleHHIO Koppe,'Igil,t{H nO cpaBHeHHIo C I.IcTIIHHbIM. qHCJIeH-

Hyro Mepy cxoAcrBa MexAy AByMs MaTpl{uaMI{ MO)KHO HaftTIt

B pe3yJrbTare rrpocroro Bbrrrr4c!'reHr{fl KOsQQHI{HeHrOB KOppeJIg[uE

Me)KAy OAI.THaKOBO pacrloJroxeHHbrMfi e,retreHraN{1.r. TaK I(aK O6e

MATPI, IUbI CI , IMNTCTP], IqHbI OTHOCHTCTb}IO Ai iATOHA"qU' TO A' I f l  3TOft

[e, l I . I  AOCTaTOqHO i lc I IOJ' Ib3OBaTb TOJ' IbKO Ol(Hy no, ' toBl lHy 3! ' IeMeHToB

MarpHUblrH6o Bbl t I Ie,  , '11160 Hl ' ixe AxafoHartH'  B Ha[IeM c ' ryqae

KoeOQrqHeHr Koppe"rlf l l-(ull paBeH 0,98.
Haa6o.ree cyurecrBeHHble !€prbl sTofo MeroAa aHadrn3a rpyn[

3aKr'rroqarorcq B c,reAyIoilIeM: 1) KOSQQU[ueHr Koppe,tflul 'rH HC-

rror.rbslerCfl B KarrecTBe Mepbr cxoAcrna; 2) o6:beAgHeHI.re B fpy1lnbI

Harr lHaeTC,q C O6beKTOB, l lMeloul l lX Hai . i6oJiee BblCOKIle 3uaqeHl4g

Kos$$Irq l 'egroB l ioppe, ' I r I rHI{ '  xapal( repl l3y loul lx  cxoAcrBo;  3)  ana
O6'beKTa I'IO>KHO O6teAunlrrl TOJIbI{O R TONI CJyqae' eC,rII OH}l IJ}"1e"

roT HarrBblcuee 3HaqeHue Ko3Qoiluuel{ra KopperrffI lf l l l  Apyf c Apy-
roM; 4)  roc.ne roro xaK IBa o6 'beKTa o6'beAHHel lb l  B rpynny '  xx

NOeQQuuueHrbI KOppeJrfl lI l IrI co BceN{ll / lpyrnI\III o6'beKraMH ycpeA-

Hff IOTCq,
Bnegeur ie ?t l lb tx Mep c. \oAcrBi l  npl iBoAl l r  K oqeBIIAI IHM I \ {OAH-

QuraqHtu 3rofi cxeMbr. xorfl Mepbr N{Ofyr 6lirt pa3HbIMII, lu}lpoKo

HCnO.'1b3)rIOrCq rO.rlbKO ABe fi3 HHX: KO3ooI'rl\UeHT Koppe"Ifl l l ] lH

l I  paCCTOflHIIe.  E,C,.1H I IpOBeCTI i  CTaHAapTl l3aUI lFO I ICXOAHLIX AaHHITIX

AO Br,rr l l rc,reiruq Ko3oofi l l l leHra cxoAcTBa, ro Kosstpul],HeHT l{oppe-

drrf luHrr u paccrotHlie Mol ' l iHo l lel locpeAcrBellHo [peoopa30Bi]rb Apyr

B ;1pvra .  Boo6ue JeH/ ' lpo ipa I {Mb l .  nocTpoeHl lb le  Ha oCHoBaHf iH 3TI IX

,ntsyx Nrep, noAo6Hbl. OAilaNo B ord'I l lqre or Ko3QQI{I l I4eHra I ioppe-

,rf l r Ir IH paccToflH]le He o6tl3are"' ibHo ni l I IHHMaer 3HaqeHI' ie B npeAe-

JJax +i,  rr noarolt .v oHo Mo)"I{eT I ipHBecTI{ ] i  6oree FlJf. l t lA}lblM'

AeHApOrpaN,l l t laM B Tex c. lyqaflx, I{ofAa Hecl ioJbl io o61,etiron cttnr-

Ho OT, ' ru r ta IoTc f l  Or  Apy f r l x .  B  ra6 , r .  6 .15  npr rne leHb l  I (a l {  paccTof l -

HIlr,  TaK I ' l  l "osQ4rf iul leHrbl Koppe'[r l l l ' lu A'I I t l  ce] ' l l l  o6'beKroB' B AaH-

HOM CJyr l :e  , r , ' i .a  o6pa: i l ioB I {ap60H3Tt l I ) IX  } ' lHHePaJ loR.  B  Ka ' lec rse

rrepeNreuHirtX BbI6paltt , i  i iet{oTopble ql i l3l . I t leCli l le -\epal. iTepl lcr l ' t I( t l"

T a O n n u r  6 . 1 5
Mepu c;rolcrBa Me)I(Ay certi,n oStexlar,1r (na4 /\!4:lroHa,'IIIK) n cxo6trax yKa3aHbr

paccrosHnfl , no.l. jtrtrolla.rtsro - xoatp$ilt(uelt'rL,I xoppeJqqnn)

A

B
C
D
E
F
G
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( 2 , l 5 )
-0,  93

0 , 5 9  - 0 , 4 4
-0 ,55  0 ,67

0 , 2 6  0 , 0 2
- 0 , 7 9  0 , 9 1

0 , 3 7  - 0 , 6 1

( 0 , 7 0 )  ( 1 , 0 7 )
( 1 , 5 3 )  ( l , l - 1 )

( 0 , 4 3 )
0  , 3 1
0 ,  B r1  0 ,63

-0 ,20 0 ,80
-0 , 3B -0 ,90

( 0 , 8 5 )  ( 1 , r 6 )
( 1 , 8 i i )  ( r , 0 1 )
( ' J .21 )  (0 , : ) 5 )
( 0 . 2 e )  ( 0 , 2 2 )

( 0 , 1 1 )
0 , 3 0

-0 ,79  -0 ,82

(  r  ,  no;- l
l?:331 |
( 2 , 0 4 )  |
( 2 . 0 2 )  I, r ,os l_ l

Pnc. 6.9. fpa@nxx nepemennHx, fi3Me-
pGHHbrx Ha rpex o6lexrax.

Kpuor,re A u B cu,'rbro KoppenflpoBa-
Hbr, Ho pa3AeireHbr 6o"llurull paccror-
uaev. Kpttaore B v C orpnqare,ruuo
Koppe,r!tpoBaHbI, uo <<6,'rrr-t3xtl> B cMbrc-

"rte paccTorl lHrl

1 2 3 ' : ] 5 6 1
[ 1  e p e . r e u u a l

f leri4porpaMil{br, nocrpoeHHF,re A,rrfl Kax(Aoii i,rarpaqu cxol(crBa,
Il3o6palKenbr lra pnc. 6.8. Xors o6uue qeprbr fpylrrupoBaFrus oqe-
BIIAHE'I ,  BCe X(e MO)KHO OTMeTLITb ABa CyUeCTBeHHbIX pa3r ' l l {q l lg.
Firr ri6onee orrcBuAubr\,trI u3 Hlrx tB,rgtorcq saNleua B onHol? I,t3
rlerirpaJrL,Hbrx rpyn[ Ha D v nepeMe[{eHHe B B 60nee AaJrbHroro
no3Fqnro B uepapxxqecKofr crpyr(Type. f lo.(esHo llccJreAoBarb [ptr-
t I I i H b I  3 T O | O  H S M C H C H H S .

l lpelno,' loxllM, rtro n3iiepeHo ceMb neper,reHHbrx Ha i(ariAoM
rr3 rpex o6'L,eKToB. Hlrir rioryr 6urn, lranpr.rN'rep, pa3Meprrr Tpex
I 1c l lO I I 3€ \ l L iX  Op faH I {3 \ IOB  l I " q t I  X ] , IX { i l qeCK I Ie  aHa" i ] t . l 3 i r r  TpCX nOpO.T .
I ,C"Ti I I  HAIICCTI-{  KA}KAOE I I3MCPCHHE HA rPAq]TK TAI( ,  I {AK 3TO YKA3A-
r!0 ira prrc. 6.9, Mox<Ho y6eArirlcs B roNr, rrTo cooTHorrleHrrs r{e)fiAy
ilepertreHHbB,ri l B AB)'X O6 beKrax CXOJ.Hbr. I,IM CoOrsercTByioT 6o;ee
1!- . r r r  MeHee napa, t , rerb l rbre rpar luxra A y B Ha AHafpaMMe.
V rperoet-o rpr0 l lKa, [ ,pyror i  Br4A,  uo oH 3Har{HTe.rbHo 6J]} r , \ r ie  K fpa-
qil l ' I{ecKoMy npercraBJleFrri}o Mflo]iecrBa il3l,{ei)eiruii, coorBercrByro-
il lefo oAiror,ry l ls AByx Apyfnx o6'L,eKTOB. B :rOu nprrl{epe A t B
clr. 'rbHo liopileJrrpoBaHbr, T. e. I,IMeIOT Br,rCOKUe "tf i i teiiHbte cBa3r.i, Ho
3i i ro paccrof lHl re i l {e)r iAy B u C mut l tua,rbuo.  Ec.{ [  6ut  s  xa. tecree
r tepel ier iHbrx 6 i , t ; r r r  Bbt6parrLr  pa3MepLI  r icKolraeMblx opraHH3MoB,
l :  l r l ) i rNrcp Dat(otJt rH 6paruonoA, To 3TO npr4Be"rro 6 l t  x  nt rso,r l ) "  lTo
, ' l  t r  l3  rnrerot '  6 .a l rsN1' ro Qopuy,  a B u C__cxolur , re pa3l , repbr .
Ec"tru 6lr B r(aqecrBg nepelreHHux 6br,{tr Bbr6paHr,r co;lepNralrun
Tffx<e"lLrx 3.'re\ieHroB B npo6ax pyau, TO r.r0ir{Ho cAeraTb BbrBojl
l l ro  o6pa3r{s A u B aua" ' Ioru. rHbi  r ro cocraBy,  r io ,4 o6lagaer no-
Hii i i(eH[rr,rxrI{ coAep}KaHr.rf N,t14 lro cpaBHeHllIo c B. co,qep]Karrflq SJre-
l\ lerrroB e B n C 6,lusrir.t, Ho HX orHotlteHug pa3,'rui9Hbl.

Heo6xo4Hvo roqcHrrb, qro Ko3Qcpuqueur KoppeJrrrlurr yr(a3br-
Baer Ha Hau6o, ' rbrxee cxoAcrBo B Tex cJryqaqx,  KorAa or{  HMeer
BI, ICOKOC NOJ'1OJ' I { I ITCJIbHOe 3HaIIeHITe, B To BpeMfl  KaK paCcTof lHHe
yl(a3bIBaeT Ha Hau6or ' rb luee cxoAcTBo B Tex c, [yqaf lx ,  KO|IS OHO

t̂ i
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IrarrNfeHbrfiee. f loarolry xoaQQuqaeHr KOppeJIflUHI{ BbIflBJIfleT Ha,ln-

qHe cBf 3I't npn efo BblcoKllx 3Haqeltl '{f lx' a paccToflHue - npI,I

HI I3 I i I IX .--- -i(prtt.puit 
o6teAnneHl{fl AByx o6r'eKroe B rpyrry rpe6yer' 'tro-

6u o6a oHtr l ir{e.Ir uarr6o,ltury}o KOppeJIflul4IO OTHOCI-1re.[bl{o /lpyi

Apyra.  Bo: ;n lox<sl t  raK)Ke I r  Apyf l le  Kp{repl lH '  Too' - l l t lu^t :eH r ipo-

c io l i  l lero l  o6pasota l rurr  fpyf ln ,  ] la3t tBae] lbt f r  npocr l tu  oObeAIIHe-

HrieM ri ocHOBaHHblii Ha t ' icnOurb3oBaHull HallBblctttefO xolrpQtlqleu-

Ta cxo,tlcTBa MelKAy HeKOTOpbli\ i tpuncnpoaauHurna o6r'exTo\{ u , '1rc-

5un o6r ,erroM rpy l r lb i .  Pesy,r l rarb l  aHaJI l l3a. . rpy l rn 3TI iM Mero-

AoM f io  Koppeut f lq l ronuot i  l larpa(e,  npnBeAeuuof i  e  ta6 '1 '  6 '15 '  uso-

6paxeur, t  i ta  puc.6. l0 .  Tax rat r  o6let<rb l  BBoAf l rcq B fpy lny Ha

oCHoBaHlH r{ar iBbrc[ ie fO 3Har]eHHn xOaQ$uql le l iTa KOppedlst lu l I

c lto6ult o6lexrou' y)Ke rlpl{HaA"'Ie}Kaurl 'IM rpy[ne' To recHora

C'r3i1 B 3TOI,r CJyqae bXaer,tBaerCg 6O.lee nltCOrOil, r{eM B MeTOAa.\

| pynnoBoro  o6 i , e lHse t tu l .  f l p r r  g roM- , -KpoMe cx ( lTH f l  AeHApo '  l ) i lN I -
N r  b l  ,  BoJH l lK t ru r  H  Jpy rHe  o r . r I , , t q r t u .  Hanp t r l t ep ,  r py t rna  L t  np r t - t t o

coeAr. r r re l ra c  rpynnoi , i  BFD 3 cr i .qy gaJl t t {us ebtcoxoi i  l ioppeJluuul l

NIexiAy E v D. Ec,ti ir xopPeJlflunlo-c C 
^u 

E ycpeAltl lrb' To Halrlrblc-

tucli 6vJ.er l(oppe,'If l t{ l l f l  I ' l( ' ;+i,I) '  LE tr. A'
tt jrocto" i,5t"an"eHrie npfl rvlo Ilpl ' lBo,'ql{r Hac K oKoHqare'nblloi ' i

xzrpaKTepLIcrHKe,  cpenHeMy iprrcpuernt lecxol ly  i4ep cxoAc' rRi t , i r r -

eriroB, rioropbte y;ne onpelerellbl no fpynI1a\l '  l lpu ncno"tlb3oB3Hutl

3Toro $iero,qa o6pasonaHl' it I 'pynfi rl l lKaKofo ycpeAHeHllt coBcer{ He

a"lit i". /t ' l"tojot. xpoil"rl ' l locrpllpoBaHHble Ha pilc' 6'8,u u 6 ;t s

npe.4blA) ' [ icr r  nprrvepe (c l "1.  pUc 6.6) ,  Hasr , tea]oTcf  B3Belu l ' {Bai i '  e \ l '

xo l ' r r  t i ' j  cavoM AeJe l lx  c , r ieAoBf 'J ' lo  6ut  uaaeatb MeTOLaMII  paEl lo 'o

u roaa , ,o r ,n , r s .  Ha  puc .  6 .8 ,  a  c  u  E  coe4 r tueub l  B  I I aqaJe  o6pa :o -

;;;;; ;pt;;. Kopfe,',ru'r{ HoBoiI rpyrnbr CE saxo!'nrcn xor' i6tr-

i luDoBaiure,\i crpoti lt cro.l6uos C n E II Ae'i leHlie\{ xa}l(Aoro !13

; ;5; ; ; t ,  r ra 2.  Aa.ree B fpynry BBo; l ' rcn o6aetr r  '4 '  H xoeQ$rt -

qr ieH.r  r ioppe, , r f lU 'u 'oeoi r  ipyunur .4CE Haxo,qnrcq xor t6uHIIpoBr l . -

HHeM crpoK , ,  . ru, r6qoo .p i t innr  CE co c-rpoKaMLI u cro, r6(at r t t  A

rr Ie.teHI.IeM IIx Ha 2. tr ' Inullrr CIOBaMII, CE Cquraercfl eAIIHC'l '{: leH-

HSrrr c6tetiTol,{, B TO BpeNrfl KaK }la caNloilt Ae"'le oH cocTol4T 143

ltyx o6rerrOs. HOsbil i o6lexr ,4 uueer ABOiiI{oe B!'II l t l I{Ie Hil i(O-

a$Qurtrieur Kopper'If lullu fpyrlnbl ACE, rax Te, xav< E unv C'

O'6rerilsr, npl4coeAllHeIIHbie K fpyflf le rlo3x{e, 6o'rlue B'l l lqlol Ha

Nrilrp'Ll\r .*cr;taro,,, qe\{ o66eKTil, npucoell ' IHe'Hble paHee' Meroau

ycp"a""nt,n 6ee yuera BecoB crpeM:""" 116-t*-'1n 
3lofo'-IIpI'Inucbl-

eas u I.Ipouecce ycpeJ.treHL{q l ia>IiJ,ofi fpyIIIIe Beca, nponopqlloHaJ-Ib-

;;;; 
".t;itt-ooidniou 

s ueit. Hanpr'*iep, o6pasonas rpynny CE'
Moxitlo Ilpl4coe.\uHHrl t< Het? o6lexr '4 c ue'nlrc o6p-asonauus l{oBoft

ipynno, AcE. omaKo Nrepbr cxoAcrBa sroft Hoeoii rpyr[br Haxo-

Anrcfl B pe3y.tbrare cyMMI'IpoBaHvfl xoa$surlneuroe xbppenslunw A

co BceMlr 
"ner"n"rnnr.r, 

ucx.nrcqas c u E, r<oa$Snqr.reHroB Koppe'

,,rquul{ c co sceN,rri 3JreMeHTaM[, HcKr]oqafl A w E, a TaK]Ke Ko3s-

25+

' i ,00

0,50

0,0a

1,00

0,50

0,c0

- n  qn

A 8

LT:;...1;lO ..f1u,Irorpar'rr'ra xoppeflc- puc. 6.11.,ll,en4porparurua Koppeneqr-
uHoHnoH MarpHuH, npree4eHHofi s oHlroli Marplrrlbr, nprne4exrofi nr ra6,l. 6.1b. _fpynnu nocrpoeHbr rro ra6.r. 6.1b. r'py""i, 

";;;;;;; 
Ha oc_McroAynprmofi csssu.KoQeHeruqecxufi  HoBaHuH He83BerreHHoro ycpeA'eHnc.xoaSQuqr.reurKopperf luxupaneH0,?l l(oSeuerluecxufi  xoessuunen" *opp._

nngnu paneu 0,72

- 0,50

^ 1,00

Pnc. 6.12. [uarpalrma,
M q

O6rexru A, B, C r D
a o6texr F snr.Retcs
I ) : rq i toHHOfO npoqecca.

r a E l r

I

X +

KoTopac noxa3brBaer, xaK o6aexrtr, xapar(Tepn3yerrbre ABy_[epeMenHbrMn X u l, nxo4nr B rpynny.
o6pa3yror fpynrr)'. O6terlr E nptcoe2luuelr x groji rp).nne,
K,aHAHAaTOrr Ha Tl,pr.JcoeAriHeHfie Ha cneAyloqelr mare HTe_./vrr - UeurpoH.l o06eKroB or ,4 Ao E. Mo_ cpeAsee o6tex-
noc.rerHero cpeAHefo o6texros or A no D

(i lnrrl ieHToB r{oppe,rflu}t}r E co ncevrr 3.rIe},teHTar{It, ItcK.rt}orl2fl A tt C.
. r i )  

r i i rNr  oopa30M, HylKHo c" loxrr r ,  xoarpol iqueHTLr Kopp.Jrr { r i r  BCexIIC-roAlir,rx 3JTeMCHTOB B rpynne, a sareM KalKAyro cyMMy pa3ne,,rxTbua*3. 3ra nporreAyp a rro3Bo,,rner,.rxaory ;A; ;rri iplin i,1," oa,,". -I ioBo B, tHf lTb Ha xapaKTepucTtrKu cxoAcrBa ncer? 
- rpynnur.  

Taxoi l
) l l toa no cpaBHeHirro c o6uqHbrMi l  Mero;raMrr  B3Be[rr ]Bar i ' f l  HMeerfl porurrono,ToxHoe ceoricreo: o6teNru, BtseAelrHbre B rpynny rro3)Ke,
I iO ' i I 'H  HE  OKA3b IBA IO I  BTA f lH I IZ  HA^MCPb I  CXOACTBA BHYTPH HCC.
l l a  pnc .  6 .1 I  no  ga i ru r , r , i , r  r a6 , r .  6 .15 ' r rpuaeAeHa  AeHApo fpaNrMa ,nocTpoeHr{a.a Ha ocHOBe MeTOAa r{eBsBerxeHHofo ycpe! , r ieHrr f .
^__I" Moxer{ rpoaJ'r.rFocrprpoBarb e@Qeur ."i l ;;; p;r"uuno,*crpareruli ycraHoBJreHHs csqsbir, pua.rrtpnruro orreHb noocrvro

255



BaAar{y KJiacrepI'I3aIlHH' B KoTopofi Ha-{a}KAoM o6'beKTe H3MepeHbI

To,,rr,Ko ABe lepeMenulie' totla- Bce coorHolxeHllq Me]KAy oO'beKTa-

Mr.i Morvr Oorro ulo6palt(eFlbl t{a nJlocKocr}t' KaK 3To npeAcraBJIeHo

ua pr 'c.  o. t2 '  Paccr 'o11;; ' ; t* t  o6reNraun Ha AHafpaMMe no-

rpocry nponopul4oH;;;;; *epe pacxo;'KAeHIItl rlexiAy H'l, 'M"l' Qerul-

pe o6terra, or A ll"rj ' oopu'eynr cmsauultft nyuot<' flyHxrupulte

rilrrun yKa3bIBalor iiopoao't' B KoropoM 
"" 

u"""pe- o6r'ema 6stnu

coeAHHeHLI BMecre'' 'd;.?;;;*" ueHee-cxoAssrfi o6rexr l, raK)Ke

6u. l  npucoeAl; lHeH "^ ' l to i tv '"vuny'  
ul" t toi t  o6texr '  o6ogsa'tct t-

sufi .F, rellepb putt*utp"tiaerln !-5a;ecrBe 
KaHAuAara Ha Bo3'

Mo)KHoe unnou""""-u p'u"tuptHuufi nvqox' Toqxa Mr fiB"Iflercfl

i leHrpo'AoM rorleK 
"oi 

A";; b' o M'ji"ptlto" nrl^ o6rexra F

"'offf;;:.;l"ti'H#::?##.ioi1:lin cBn3brBarl{n' o6rexr F

i lprcoe;1'Hffro, n r"o*y nyrlKy,,b:l:^3.u"ttoflr l l le cF ueHlrue' qelt

paccronHlte ao ntoottj apytoto o6le11a s ' ' ' Iro6ort ApyfoM rl iq6t'

11 p' H e n s n e I I "-L:.: y v ; p " ! n " n " u 1,a "Ti#J'# ";i, ;" 1'"1 ",13 
" [l {

oi ioar  npucoeAHHel l  K nyt lKy ' -ecJ lH pa

cronHIIn oo o"n"po"au'^i 
-ni"oot"olyloo 

rpyrre' B:^:'lu^"-tn"o"

rapafilyi lnouon u,'"^l '"peAneHHoii Lry*fpt 
cBfl3blBa'Hllf l '  o6t-eKt

6y,rer  npl lcoeAl l l len,  
" t i ' *  

paccrot lH ' r re .M'F-  
uestu le '  qeM paccrof l -

Hr le Ao cpeiHero u"n 'o6ou ApyfoM lyqKe'  (3auer i ru '  qro r3r lK:r

Ir3.{oAilrc'r no..p"1rn" ue,Ktrv-cpelu1lv nyuS! AB9-? tr^o6'oet'rou

E, tioropl,tu y"' ' t" iou'"n a nepeov r1'r<"ne'j Halioseu' I lpJ'l no l l loNl

cBtt3 L'i s l l  H l lI{ oo'belir F npt'coe'l 'u"",t1:: K nyrlKy' €c'rl l ' l  D zlccrL:l l l i  l Ie

EIj -., ierrt-rue, qei\t paccToflHlle !o oo'lbiul 'It i irea TOtleI{ B' ' i i i ' ]rr ' \{

. t rpyfor l  nyqKe'  . , . - , - r  atr r I^1T.o.TR|.) i \ , I  t \ {cro.r loB, t ,u ' - ' '1 ; . t1 l i i t  l r f  i io-

Ctol t iHi tstu?lcu c r l " l i l i ' " {  lJ l ' lo} l {ecrBoiy l  x{cro ' r loB'  I i31l"{b l

ropLix ; r l j rer  HecKo;, . ; " ; ; ; t ; "z l rouln i ics 
or  Apyf l ix  pe3yJlbrar '  r ' ic-

c,teAoBare.rlo unpan" 
"npoc.rlrb 

o roNl'-KaKofi ui 
Y:^:Y"t}tt 

l ' '  ' :o-

)l..a.qeHlln, ,,u 
"o" 

na;r<lir 'rf i  Bofipoc HeT qerKofo oTBera' ()nutT tit l-

Ka3brBaer, rrro o,taio.co, I l3Bertel{Horo rpynroB"l?-:9^"."""' icHrrtl

o6r.t.:tto , ' iuot p't, 'yni'n'o' ' lyl lue' qeM 
"1!060il 

I '{3 \ '{eroAoB np{)cro-

ro oor'eltttuanuo tln' l^ 
"tn'uJtut"noro 

vcileAtleHl'{f l orHoctrre' ' ' luoe

ltpeBocxoAcru" n"fu"t oflpeAeJle-ercn" rbH4eHurreti K IIoJIytlciIII lo

u a H 6o.nlure.o'" utJnuo no 6tn"t"uecKof o xoa $QrruueHr a Kop ir ' "II f l--

quu, ttoTopt'tft tp' i iy"'"o Ka-K I'IHAIIKarop \ ' la"lbIx r{3MeiilHrlI ' I

B Ae',r.p orp r t*"' 
o'5 

u u'u"t"u" *oOt"erl ' IqecKll K xor s QnuneHroR Iiop -

pe"rrntttrl '  on"no-tu""0'S' *otv" 
I:1::,t"uto 

H& croJl cll"IbHble l!3\{e-

HeHIlr B I.eHAporpaN'llvle A"Ifl Tjuol:"u"aefi '  
qro oHa oKasblB:iercr

ou'r6oqricfr. g airi,n.e' fpynr ' '"p'Uot paccro-nHufi o6l't ' ttto

rrcro.rrb3vlora" . 66nottl l t ' t  ycnexou''rert ltarpfiubl I(osqJQHuI{eliToB

Koppe,ruul'I lr, t"*;;;;nioi oont" BbICoKyro xoQerrerHuecKylo i iop-

peliuuro' no-u"auouoMy' Iuarpllubl, paccroluufi TaKxe MeHee IIyB-

crBriretbHbi n 'fr it i i" 
"ooe"oaa npfl aHar'l l ' i3e rpynn' oAuaNo ueAo-

craroK cocrollr ; ' ;;; '  qro oHI't brpauuuunalor I ' IcnoJIb3oBaHI'le Ka-

xHx-.nn6o .rutuJr"u.cKllx MeroAoB' (A'ns apyrnx MeroAoB aHa-
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J'irr3a rpynn uMelorcg HeKoropbre reoperfirlecxne o6ocuoBaHIlf l; cM.,
HanpirMep, t59] ) Eorl[rHucrso Hcc,reAosare,'refi, f icnoJrb3yIouEX
MeroAbr aHa,rrv3a fpyfin, [pHMeHflIoT pa3.rraqHbre Mepbr cxoAcTBa
Ir trpoqeAypbr nocrpoeHrrfl rpynr, a 3areM uu6uparcr re r{3 HI{x,
Kolopbte Aarcr uatr6o,'Iee yAoB,TerBoptrre,'IbHbte pe3y!'Ibrarl l A,'I l  IIX
!aliHirlx. Tuare,,rrurrl i npegeaprrre.nrsltf i aHa,'rLr3 Mox{eT onpeAe-
,IIurl si 'r6op nporreAypbl KJracTepn3arIHI.I. Bo,rlrurzHctBo Hepapxrr-
'.recrirlx NreroAoB, ecJ'rr{ q[c,'ro o6rextos Be,'rI iKo, Hyx(Aaercq B BbI-
qucJreunu u o6pa6orxe oqenb 6o,rlnrnx MarpI4Ir. (B er<o,rorrlv. rr ap-
xeo,roi-rur HccreAoBarlr.re rblcrq o6rexrog tB,'Itercfl o6rtuuuu 4e-
,rorr.) f lpoueAypbr K,'racrepu3arrnrr, rrcnor'rb3yrouue orpaHI{qeHi{oe
qxc.ao trpoH3Bo"rrbHbrx ueHTpoB f pyrtn, o6uqHo conpoBoxLarorct
r rpHe\{aMu ycrpaHeHus grof t  er tqucurrr renrHof t  r roMexH. Beponruo,
qro sarr6o.nee uupoKo npurveuaeuul i  MeroA -  oro npoqeAypa
&-cpe; . l r r rx  Maxl( r l rua [50] .  3aecl  f t  rouex,  xapar(reprr3yeMbrx nI
nepe -uerrrrbr Mra, o6rqs,'rf l Forcs (,rlr6o no;l l3oBareJreM, .nn6o nporpa u-
voi l )  r rcxoAHbr l r l r  <<ueHrpoHAaMH> fpynt t .  Buquc.nsercs MarpHua
cx0;lcrBa MeliAy STrlMrr ft <<qenrpor4]].aM:'1.>> v n Ha6rlIo/leH[gMH,
r.i 3aleNI 6;ruxariurne ir,rH Hali6orree cxoAHbre Ha6,rrcAerrua o6re4n-
+rgrorcfl B rpynnbr c 3TuMLI <<LI,eHTpoHAartr.r>>. 3ateu Bbrqi.rcr'rqIorcfl
r roBr, re r ler rTpor iAbr ,  r r  npoqecc MHofor(paTHo noBTopgeTcf l  B Tot I -
uocr i r  r i r ix  nepapx[r recKaf l  f lpoueAypa.  B npuuuane gror  r reHTpoHA
no \iepe pocra lpynnnr 6lrcrpo cABnraercfl B HaIIpaB"rIeHI,rLI ttcrl ln-
i roro r reHTporrJa,  TaK r(ar i  Bd ' tHf lHue r rcrnHHbix Ha6rrc4eHnf i  oKagst-
I laeT BCe 6o.- ree cyuecrBeHHoe B,r r r r f lHLIe I Ia  [polz3Bo,r ruuf i  nu6op
ircxo.rirofi roruir{. f lperruyurecrBo npor{eAypu ft-cpe4ullx cocrouT
a ro)r. rrro A.rrr Hee ueo6xoJnN{3 rrulb Marpuqa cxoAcrBa nopflA-
xa l t ' l tn ,  a  He ] rarprrua i lopf l ;Ka mXm. Ectu k l ra, ro (5 u, rn l0) ,
a n Be.luKo (1000 rurrr 6orlrue), ro npoqecc MoxHo ocyulecrBr.rrb
6ucrpee, qeNi HepapxfirlecKr.rM Merojlo\,r, f lo"rryquB Me[Ibue qeM Ha
2 nopr lxa q14cxo ruaroB.  Her locrarox \ reroAa f t -cpe4Hux cocrouT
B Tol .  r t ro i lpH He\rAaqHorr  not6ope rporr3Bo.r rbubtx Harraf lbHbrx ro-
qer(  i roxeT [oJyq11166q HeonTrrMa! ' rbHaf l  K. [acTept l3at l r { f ,  qTo r rpf i -
seAer ri npe)rifeBpeMelrHoMy c.lBlrry rrenrpolrAoB rr ri ourH6xe
s o6HanvxieHun a l ro\ {aJrbHbrx KracreDoB.

. \1 r ro iHe r \ rero l r r r  K,  racrep13a urJu co. tepu<ar cy6rexrr rBHLre npo-
UeJ) ' i )b l ,  or lHeKo roQeHerHuecKaf l  Koppe,r IqI {Ha c. tyx{ur  KoMnacoM
B . ' iocrur{eHnu o6rextneHor i  K, ' raccHSlrr<aqulr .  f lo" , r tsa KracrepHofo
at ta. r t t3a cocrour  B ToM, qro oH o6ecne.u.reaer  orHocHTe.xbHo r lpo-
ctoir ;r npauoir fr) 'Tb KJ?ccu4ruxaqurr o6lexroe rr Ir03BoJ'rfler npeA-
crauHTb pe3y. , rbrarbr  n yAo6norr  Anf l  t rorrHr{aHr. r f l  BuAe.

B xaqectee ynpax(HeHI l f l  B Kd' IacrepHoI I  aHa,r r r r3e ncc. I IeAyeM
rla6{) i l  AaHHbrx.  r rpe; IcTaB" ' r r r rcuHx u3\ lepeHrrq xev6pnf icxrrx  Tpl IJro-
SHr t - re .  co6pauH i , t r  Ha  3ana re  C l i l , \ .  B  coo rBe rc rB l l I r  c  rpe6ona -
l t t r t ] . r i r  raKcoIroN{rr r rec l i r4x r rpor le l l } rp o6pasulr  6ur . r r r  pa: .4e.reHLr Ha
rpn poAa.  Ha i lecsru rpu,ro6zrar ,  xa i r<4ur i i  I I3  Koropblx r rpeAcraB-
. , !q"r  onpeAe. , reuuur i i  n t r4,6r , r . r ru r i3MepeHbr l0  xapaxrepr . rcTHK rrJ t r4
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Aecgru orHouennf i ,  noJYqeHHHx no

xeu6Pufi cxux rPuJIo6uToB'

T a 6 ; r u u a  6 . 1 6

DE3VTbTATAM I'I3MEPCHI'|9 ACCSTH BHAOB
'ao6punnot* 

s utare K)ra*

'.rl "rl l"l"'1"'l*, 1*,i.r, .{ l0
B H,tr bl

AphelasPis brachY'
phasis
A. haguei
A. subditus
DlcanthoPgge con'
Ier gens
D. quadrata
D. recluctus
Prehousia alato
P. indenta
P. prima
A.longisPi.na

;d;;Ft,','lo, *,10,'a+lo, ozslo

i i ilill i $i\1,il{l,$,iilli, ?i:l[ i sl?ll

liliaHlliffi .tt['ll$.u[.*ll

,suslo,ezs
I

,44410,537
,405i0,  486
,  591  i o  ,  818

I
,  478i0 ,052
,50010 ,77''
,32710,123
,30810 ,436
,3331() ,407
,  431 lo .  706

I ) r 9 l  u .

l epeMeHHblx .  Peay l l ra rb l  3Tt lx  t r : l tepeu l r t : l  np l l t se feHb l  n  ra6" r t  6  l6 '

B oo6qe roBo p fl , o bl ito ycr a HoB';Ie-Ho' - 
qr o p a s u ore 

" 
t 
l1"l :p^1f':9^1::'":

rr"-roxo cBq3aHbI rr"*aly""O"il '  
LIro6st I.rs6exarl HeAopa3yNIell lIH'

f lponcreKatoulux or 
"6'o, 

uro xBocrollafl qacrb 6ollursx HHAIIBII-

.tyyMoB Mo)Ker .nyuunno ac:o1]rj l::1rbcn c nepesuefi qacrblo

){a i lb lx ,  Bce [3Mepeinq 6 l r ' rx  npeo6paeonaHbl  B orr ioueHl l f l '  H: l le-

peH l { . t l , cAed l l aHHb leuaoceso i i qac ru to ' r l oBHorou r } l r a ' 6 l t ' r t l t pa :1e -
,neHbr Ha ero ArrIHHy' AHa'rorH'Iuo tl3MeDeHHfl' cAe'qallHble IIa -\Bo-

croeofi qacrll l lrura' 6rt,rl l  pas'qeJeHbl nu 
"to 

lxHpHHy' rlacrn cxe-

, ' rera.  gut6paHHble e '  xaqecrBe ntp"* tn"o 'x '  yxa:auut-  ua prc '  6 '13 '

n'#;"" ;;i;;;;"fi t'un4uprn3 a ulr II B br fro"IHllre a Ir a''I I;t3 f py r I t fio

---;;-a 
-rra6e,r': x, -.trrtrHa Kpg-cBe'Jo ":.{li.jlf',,{;il';lj',ii1il""1"?,.i1;: ,.;l

l;:'fl:{ [u-;lli:i^f;"-, ii'#:i'iiii:"',!l;],:.'i--*tiiiluil'J t:i;|,,,1i"= ti"ry*,:,ll ";::ll: ; "  n i - , i ;  -  r u n p B H a  n J l e R P n ' 1 r ' H o i l  o c n / r ; :  1 o  -  f , J r ' i l r

Pnc. 6.13' Tpnlo6nr Opisthoparian'

noragaua cxeMa crpoeHufl u l" t3\ ' lepteMr'Ie xapaKTe-

8 pucruxtl ,  npuu.at"ni* 's ra6'r '  6 i6 
" ' l  

-na"'rone6-

Da,'lblias Joflacrb ttn*nu-" xpr'rurxa); 2 - upafi" 3 -

n ip'r'iii"ii "."t"*l-a 
- t""6orriar uexa'; 5 - r'ra6err;

6 - HenoAsl'lx,n" urt'C-7'-- r"ragHHfi. lulir; 8 - ocn

IIHrual l l ;  9 - n' leapa' ' t lHat t lacrb

AaHrrbrM usuepeHuft tprl.lo6uron H fiocMorpr{Te, AaIoT JrH KoJrltqe-
crBeHHbre MeroAbr ry xe xnaccnQnrarlur,o, Koropaff noJryqaercfl
Mero;taMr.t o6lr,{Hori TaKcoHoMHtr. Br,rqnc.uure u sCnOllsvfife e Xa-
q_ecrBe Mep cxoAcraa xoeQ$uqueHTbr KoppeJrrrrn[ u p-accronuul.
Kaxas rl3 srr.tx Mep Aaer nyuurnfi pe3y/rbrar tto cpaBHeHuro c pe-
3y,rlbraraMH, nor'ryqeHHbrMr.r MeroAauu o6utquofi raxcououull?

BBEAEHHE B  TEOPHIO COECTBEHHbIX  BEKTOPOB,
BKJI K)qA' OAKTOP HbI II AHAJI I,I3

Henoropoe MHoxecrBo Br,rqncJruTeJrbHbrx [poqeAyp rracro He-
6pexuo Ha3brBaloT <QaxropuuM aHar ' r l t3oM>; oHH o6,raAanr o6utu-
MH qepTaMr.r ,  a  r iMeHHo, 3apaHee npeAlroJraraeTcr ,  r ITo s ua6ope
MHofo\4epHbrx Ha6"lrcAesaft unaeercfl cKpbrrar npocTas crpyr(rypa.
3ra crpyxrypa BbrpalKaercfl t{epe3 Arlcnepcult H KoBaprraquu nepe-
MeHHbrx, a raKxe c noMoulbro Mep cxoAcrBa Mex{Ay Ha6.trcgeuux-
uu. Bce MeroAbr QaxropHoro arailvaa ocHoBaHbr Ha BbrAeJIeHHr.t
co6crsesuux 3HaqeHuft u co6crseHHbrx BeKTopoB ns xoa4parnofi
Marpni r r , ] ,  no, tyuaenrol i  yMHo)KeHr.reM MarpHubr AaHHbrx (u l I l  Hexo-
TopbrM o6p_asona npeo6pasoaaHsor? Marpr.rrlbr 4auuux) Ha ee rpaHc-
Ilo3uqrrrc. OcHosHHe MareMarrrqecKue o[epa\hr.r. B Toqnocrr.r re xe,
KaKrre 6u,rH yxasaHbl B td'I. 3. Ha 3TH ocHoBHbIe noJIo)KeHI{g H Me-
ToAo.ror[rc Harfla4brBaercr MHoxecrBo ycoBeplxeHcrBoBauui,t u us-
ueueuuri, qacro fipoH3BoJrbHbrx, qro B pe3yr'rbrare BeAer K MHoro-
oopa3Hro Bbrqlrc.rrHTe,.rbHbrx MeroAoB, IpHBoAqrqeMy n yHlruae. 3a-
qacTyro ocHoBHbre cxoAHbre qepTbr 3Tfix MeToAoB cH,'rbHo 3aByaJrr.r-
poB a H bt c,'ro)KHbr Mr.r M aTe MaTHqecKIl M H O6Og g aqeHi.t fl,Mx II Tep MLIHO-
,rorHeri, HcnoJrb3ye Moft p as.nrauHbr MH rrp aKTHKa Mlr.

_ 
tD^axropuu fr, auanns nepBouar{a.rlbHo pa38rrBaJ'rcfl ncl{xoJlofaMn

s 1930-e foAbr, H MHofHe Hc[orb3yer\4bre B HeM TepMuubr r{Meror
cMbrc.l , irutlb B npeAer'rax srofi cneuuQuuecxofi o6,racru. Aer?crsu-
TedtbHo, caMo Ha3BaHne <<$ai<rop>> oTHOCHTCfl K fHnOTeTr{qeCKltM
yMCTBeHHbrm cnoco6socrrM, Koropble N,rox{Ho erqe xapar(Tepa3oBarb
xax <<$arrop rrrlred'rJreKra>>. CoquoJrofu H crreur{a,'rr.rcrn no- 6llouer-
puu TarilKe BHec.qu ceori sN,'raA s 6orarcrso repMuHoJrorran Qaxrop-
HOro aHaJra3a tr noMorJrrr co3AaTb npoTr.rBopeqrrByro fi MaJro noHrT-
Hyro MeroAor'rof u ro, Korop aq yBedrHqu B aer o6nr aHqr{soe BneqarJIeHr{e
o BO3MOXHOCTH [O"[yqeHI.If l MTHOBeHHO|O OTBeTa y HCC,'reAoBaTe,'rf l,
I locraB"rreHHofo nepeA rIl lcJroM AaHHbrx, 66,rrurnu, qeM To, Koropoe
MO}XHO OCMbICJIHTb.

Cos4aHo MHoi(ecrBo MeroAoJIorrr(recKHX BaprraHToB $axropuoro
aHaflrisa. f lpoaHa,rustpyerr.r HeKoropbre uau6oiee pacnpocrpaHeH-
Hbre ri3 HrEx, 6es rny6oxoro H3yqeHr.rff $r.r,roco$crIlx pr'MareMaru-
qecKnx acneKToB, Koropbre HM corryrcrnyrcr. Mu Hcrro,,rb3yeM HeKo_
Topbre MaTeMaTIrqecKr4e cooTHOrueHXr, CyX{eCTByr,OIII}re MexAy
uatprqefi AaHHbrx, coorBercrBytoutefi efi uarpurleii napHux npons-

1 7 *



B e A e H H [ , a T a K x e I , I X c o 6 c T B e H H b I X S H a l { e H k l f I u c o 6 c T B e H H b l x B e K -
TOpOB.'""i(aroao, 

$ar<ropuoro aHarvsa AeJrflrcs Ha ABa oonlurHx x.uac-

"r ,  

^" i t iGu"J"*  
R-  n Q-OoKropl lb lM aI IaJ i l lsoM'  l lepnuf i  cBf l3al r

c IlccJIeAoBaHI'IeM coorHotlesuii uexgy [epeMeHHbIMIt H ocnoBaH

;^ 
-;; i;;;nrr 

co6crneHHblx 3Haqeuuit n co6creeHHr,rx BeKropoB I'13

;;t;t;;;;;HHoft u,ru KopperlnulioHuoft tr ' tarpuq; eropofi - c Hcc!'Ie-

AoBaHIleM coorHolueHltfi 
'rr'iexAy 

o.6lenraul't u qacro l4c[oJlb3yercfl

A,,rs nccJleAoBaH[fl nx enyrperiuefi crpyrtvpbl A"Ifl npeAcraB"]eHrln

B MHotoMepHoM npocrpaHcrBe' bo'rnurl 'rsci 'no Q-uer64ou Qar<rop-

Hoto aHaru3a cBf l3aHo c Haxo)KAeHHel \ {  co6creeHHltx  gHaqet tuf t

ru co6ctsenHblx BeKTopoB Marplrlrbl cxoAcrBa MexAy BceMu Bo3-

LI.IKHbIMH rlapaxlu o6ieNros' I ' lero'l 'r ' t R-aHa;rusa - 3ro crarrlcrl ' I-

l l e c K u e i l p o l l e A y p b l B T o M c M b l c , { e , q T o A a H H b I e p a c c M a T p H B a I o T c ' I
naN ert6opn", 

"run"uellHble 
He 6olee Kpyrlubtr coeorylHocreft '

rr pe3y"rrbTarbl ero npI{MeHeHI{fi o6ltqno coxpaHflIoT oOlIlHe qeprbl'

ceoircreeuuble HcxoAHbrM [epeMeHHlrr.t. Tar- KaK MeTOAbI R-aga.nu-

3aCBf l3aHb IcHcc ! ' I eAogaH l reMI . I cxoAHo |oN IHo>KecTBaAa} iHb IXcXoA.
crBa N{ex(,x,y llHAUBtIAyyMaMlI' TO HX Helb3fl cBecTI'I K cTaTl',lcTliqe-

cxolly alia,rII ' I3y'- -  - f l 'epenl i  
u t i t  nut l  R- ,  rax u Q-nteroAa QaxropHoro af iaJrw3a-

sro npeo6pasoBaHlre ncxoAuott MarpI' lqbl AaHnblx B I(BaAparHylo

cuMNlerpntjHyio Marpllqy, Koropaq -BbIpa)KaeT 
'ru6o creneHll B3aH-

r'rocliggeli \IelKAy nepeu'eHuolrur't, 'nu6o ro x(e MexAy o6teltraMtl' Ha

rioTopr,Ix irraqeH's lrraX neperraeHHblx O[peAe,'IeHbI. 3rO Ae,'IaeTcff

nyTeM yr'rl loxeHHs CJieBa hJIH ClpaBa MaTpHqbI AaHi{bIX Ha TpaHc-

rloHl,tpoBtli lHyto r uefi. 1-npocrefiureM 
cJivqae' KoFAa Marplua He-

o6pa6oraituo,* au"iii* lii to"tour -us i 
crpoK sa6'npAesltit u rn

crol6qor nepeMeuHblx, yrtlirox<eHlie c"IeBa Ha rpaHcloHHpoBaHHyIo
; ' ; ; ; ; ' , , ' . t1" ixr  no'soArtr  K l (BaAparHofi  r t l tpnue [R] nopns'

i i r ' , r , ; ; r i i t R i  
j t i l ' t x l .  S r e u e r t r r r  I R ]  c o c r o n r  1 4 3  c y M Y  I ' i B ' A -

p aroB rr lroi a pHsli npbu-eeeaeutt li rz neper'leHH blx' lr peAcra Br'IeIl HIIX

n ucxo2qitor i  MarPHue' T. e '

f  J r : - t i I I * '

l1v
.L)

i re  i  r l  f t  -  Hovepa Any.r  cro ' r6 l loB Marpl {ubl  AaHHblx '  Ecls  ' r 'as-

i , i i . ' . i r " ,qupt" to iaul t ,  r 'e '  KalKAaf l  r lepeMeFIHar l I r {eer  Hy 'neBoe

cfrelHee ri cTaHAaprHOe oTKJIoHeHIle' paBHOe eAnHI{lIe' TO MaTprlqa

i R l-' ovo.t Koppe,'rfl Ilnou uo ft u arp lt\eft'- -m repeN{eIII{ bIX'

Ec,ru renepb Marpf iuy. .4auH[ i ' '<  IXJ , - -  
yMHox{Hrb cnpaBa Ha

rp3HcloHnpoBaHHyIo 'n u"ef i  Marpl lu t  [X]"  ro f lo" ' lyq l iM KBaApar '

HVro cHNIMerpuqHyIo MarpHUy Q, Koropaf l  [Meer n crpoK H n

c ioa6uon:  [Q]  :  [X l  tx l  
' '

Ec;rrr IX] .oo.pin\,t ' r ieo6pa6o'rattt tsle l ta6"ltoAel{l l t '  ro IQl co'

. tepxHT KBaAparbI  I ' l  nonapHble npo[ I3BeAeHl l f l  BCex nap o6lexroB'
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i l  pOCVM.v l lpOBaHHbre  nO
xlarprrubr Iq]  raKoBbr:

IrepeMeHHrrnvl. !,efictaareasHo 3r'I9M€HTbI

tn
\ r

Q ; t :  )  X ; ; X r t ,

i ; Ie r II I - HoMepa AByx cTpoK MaTptrrlbr AaHHbrx. B 6onlrurrHcrse
Itcc,rreAoBaHnft ncnonasy_ercg 6o"'lurue o6tet<roB, rleM nepeMeltHbtx,
ra l i  r { ro } , rarpaua IQ]  6yaer MHofo 6o, l lurero [oprAKa,  qeM Nrar-
pilUa [f(l, Aa)Ke HecMoTpfl Ha_ ro qTO oHH [ocTpoeHbr no oAuOfi
r r c ro r r ro f r  Marpnue  4auHux  lX ] .

f lpuueHeHqe Qaxropuofo arra la3a B feoJrorur ,  KaK i rpaBu"{o,
ocHoBaHo rra Haxo)KAesua co6cr i reHHbrx sHaqeHrrr? l r  co6creeHHHx
BeriropoB nn6o gna Marparlbr [R], na6o AJrfl Marpar{br te]. O4ua-
rio oqeBHAHo, r{To HMeerc.rr recHas cBt3b MexAy HLrMw, rax xax o6e
.\rarpr.irr,.bi nopoxAeHbr oAHnM r.r rer\{ )Ke Ha6opou .itaHHbrx. Ora
cstg l  6H.1a ycraHoBJreHa Ha 3ape pa3Bi lTr l r  $arropHoro aHaJru3a,
i io  ee r rcrro, ' rb3oBanHe loABepraercf l  f lepecNrorpy Ao cux nop.  Or-
i l l lcrl i  3To fipoHCxoAl' lr r loroMy, qro IIcHXo,'Iofu II co(rio,rtori l. i ioro-
pote 6ur ; r rz  orBercrBeHHlr  sa 6oarui lHcTBo nepBbrx pa6or r  t - ru, . ] i ic r r i
rbariropHoro aHal:nga, 11o,'rbBoBarLIcb trcn,rt6'Inrrejruo .Q-ltero4ov.
I.- HeKOTOpOfO BpeMeHIi 6rro,lorrr u teo/'roffl HaqaJU III]TepeCOBarbCr{
|eNin MeroAan,rrr Qamopllofo arra,rrr.r3a, B Koropbix lxupoKo I{cnoJIb-
ryerca rexr{ l . rKa Q-aua.nuaa.  60"rruruuctBo r . r3 Hux 6 l r .nu npocruurr
rJ i )  r r rsr {11f lMH MeroAoB R-aua,ru3a,  B Koropbrx N{arp i lqa IQ]  npo-' ro r loAcrrrB.r f . racb BMecro Marprzrrbr  [R] .  Tax xal<-  iQl  j3 , ixg11 1, ,, i r , r raer  o, reHb 6o,rnurof i  u l rpuqer?,  To 'ao lg50 r . ,  n , j ,#  

"e 
norBrr_

rHCb Mour,Hrre 3BM, erH cnoco6br npr . rMeHeuur Q-ueroAa or{a3r , i -
Ba.' i lrcb 6espe:ry.rorarHbrMr.l. I( coxa,'reuur0, ocHoBHoe COOTHOlxeHric
\le)KAy (- u Q-ueroxaMr.r 6nno ylyuleHo, H e-n,rero4 $axropHoir.r;H," ' i rn3a r racro oKa3brBarcf l  r {pe3Mepl lo c . lox{HblM (Crt . -uanpuuep,
i291, [52]) B noc"re4Hee BpeMs pq^( aniopo; f3b, i t-65i '^;; :
. { r . , ib3\ ' rol . : luoi ' icrecirrrocrb r \{e} i { ,q),  R- u e_uero.1avu, B pe3y,rbrarc' lero Aocruraercf l  6onnruoe y[poqenue sgqucreuui i  s '  e] \ , reroAe
l ' : rn ro1 ,116p9 a1a i lu3z .

Teopeua Sxxapra -  lOnra

OcuoeHoe coorHorueHae Me)KAy uarpnqeft  AaHHbrx u co6crseu-l lb lMlr sHaqeHhflMH u co6ctseunor,vn nenropaMn AByx Marpaq rto-', 'r ':p^,:?" npousneAeHurl nupaxaercn reope'uofi 5*i.up"u -: IOsra.llnepBbre osa 6tr"ra AoKa3aHa grrrMrr AByMfl aBTopaMr.r B rrx K/rac-cfiqecxori pa6ore, noqeprsuefia" u nap?oM roMe xvpHara <<rlcaxo-
J:lP:,:i': 119?9 r')' reoperrta 3ni'a'pra -ron.u'i"r"u".* npr"'
il JJ, "i,::i.::, 

M He-r4 pnAa MHof oMepubrx MeroAoB, BX.rr lorr a, tpa r<rop_'|rD'11 '1HaJrH3. UHa yrBepxAaer, qro AJrfl ecsxoii oeurecieeHH6rl
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T a 6 n s q a  6 . U

Hsuepenun (r ruru) qerblpex o6paruos rolll?Il:?.'?Hx aumououAefi'

npeAcraBJlsnulux nug'tr lr3 poAa lvlantlcoceras

BHA
IIIupnna, nVnxa

4
t 2
1 0
1 L

X r : 1 0

Bblcora l locteA
Heft  KaMePbl

Xz

l l lsDnsa nocleA
u'efi xauePlt

Xc

A
B
C
D

27
25
23
2 l

Xz:24

l 8
t 2
l 6
1 4

Xs:15

qTo MaTplqa
rpex Apyfrx

(6.40)

Marpr4qbr [x] Mo}I{Ho 
"ii:l^t:.:..^oproroHaflbHble 

MarpHU'bI Iy]

u IU],  . l rn Koropbrx npoH3BeAeHHe Iyl ' IX] [V] ecrs BerlecrBeH-

Haf AHaroHaJlbHan ; ' ; ; ;u;  [4t  "  
HeorplruarenbHuMu sneMeHra-

ua. .[l ox a s arerlbcrBo ;;;p;;"t'^6;19^ l::d'[l'xou 
couo tr't [3 I ]' ocr a -

HOBLIMCfl Ha cJIeAcTBHgx I'13 3Toft Teope-MbI' KoTopble Ba)KHbI r sar-

TOpHOM aHaJII{3e, ucno'rl-syr quc./IoBoft npI'IMep' nepBoHaqa'1bHO

frtt.*otp""Hr,rflr Eeprorrl [6]' --e ^ A r-  
. [ ,aHuue,  r rp l lBeAeHHbl 'e  B ra6a'  -6 '17 '  TnnHqHLI Ar t l  npocroro

reoJror'qec^o.o r,.. i" ' io"i"i". Boo6paer'rru' qro erl i u3MepeHI'It l

6u.ulr c;le,luno, no""oi'onoto* Ha paKoBnHax rlerblpex BilAoB fo-

nHaruroBblx , * tuno"at t '  Puccuh"pHBaeMble xapaKrepHcr l ' lK l r

Bt(,Ircqalor AI'IaMe'I 'p <<rynKa>>' r 'e' qac;; paKo:]]-lbl^-1-e, saxpltroit

; i l ;.;;;; ?u*"po';, a"tarxe BbIcg:I I{ ru*prrHy 3ror riaNlepbl

;l; i l .- 'apeauei-xaxaofi repeMeHHoii MolKHo Bblqecrb u3 Kaxilo-

ro tta6"lrc1elIl{f l. D pt'ynot"-" no.l lyql'rM Marp}luy AaHHblx

i - - 6  3  3 t6  3  d l
e  1 - 3  1

I

o  i  I  i '. - l

A Q I
+ U

I lcno.rusyn reopeMy 3rrapra -  iOula'-  noKalKeM'

"u.aHltblx MOIKeT paccMaTpHBaTbcfl  l iaK rIpou3BeAeHI'Ie

M a r p l l u :

IXI:  tv l  [A] [u]"

r te V - (nXr)-MarpHua, cro,t6trbl  xotopoft  oproHopManbHbI.  9ro
u3Ha, raer ,  u ro  [ / j ' lV ] :  [ / ] ,  rae  U l  - rXr -MarpuUa.  Auaf lo rnq-
to, U-(mXr)-Marpulra, cro,r6trbl r<oropoit oproHopMaJlbHbl, _raK
'rro IU] 

'LUl:  
[ .1]  ,  

-rae 
[ / ]  raxxe ecm (rXr) -Marpnqa. tA] -

riBaAp arHafl (r X r ) -Marpl..Iqa, ItMeloulas r IIoJIoxureJIbHbIx 9JIeMeH-
roB BAOr'rb Ar.rafoHaJIIH. f loc, leAutte Ha3bIBaIOTCfl CI.IHryJIgpHblMll
:rHaqeHr.rf lMH MaTpr.rr{bi [x] ;  HeluafoHa,IIbHbIe gJIeMeHTbl Marpl lubl

[,\] paauu Hy"'r]o.'  - ,v ies luaf l  
Marpuua-npou3BeAet ' tue [R] :  [X ' l  [X]  14 Meer nopt-

tal mXm u coAep)KIIT , ' HeHyJIeBbIX co6crneHHux sHaqeHl'rfr

"t 
i l t-r co6creel]Hrrx suaqeuilt i, paBHblx Hyr'IIo. Heuy.nenue co6cr-

r l€ l lHbl€ 3HaqeHIzf l  paBI{bI  l iBaIpaTaM cHHfy, ' i fpHblx guaqeut t i l

r r . r ' fp l i l {br  [A] ,  r .  e .  [A] ' : l l )  [ ] , ] ' ,  n . i ru  sKBuBaJIeHrHo

l^j: lrllvTl,,
i 'ne [^] - BeKrop, coAepxau.lt't fi r ueuynesux co6creeHHblx 3Haqe-
,rur? 

-  
uatpnusr 

-  
[R].  

-6o,rruaq 
uaipuua-npol lsneAeHue IQ]:

:  iX] [X] '  nopt4xa nxn raK>Ke uMeer roJrbKo r HeHyJreBbrx co6-
!^TBEHHbIX gHA']CUHft .  OgH U,U,CHTHqHbI CO6CTBCHHbIM 3HAqCHI{SN{,  I IO.

. ryqeHHbIM no IR] , ucr.rrnqafl Te Aono,rrH]ITeJIbHble co6crBer{Hbte
rHaqeHufl, Koropbre paBHbr uyJrtcl, ecJril n (uucno o6terron) flpeBoc-
\oJr r r  m (uucno nepeueHHurx) .

[a,ree, cro,r6qrr Marpurlbr [U] coaepxar co6creeHHbte BeKro-
pbr Marpnqu [R] , Koropbre cBt3aHbr c Ka)KAbIM co6crBe]rHbtM Beti-
ropoM 1,. Cro"r6qu tvl coAepx<ar co6creeHHHe BeKropbl i\Ialprt_-
:rr i  I0]  Tar Kax co6cteeHHble sHaqeHufl  o6enx MarpHII,  tR]
u [Q1 oAHHaKoBbI, ro Ao,IIX{Ho cyqecrBoBarb coorHou]eHxe MexiAy
;1ny,vr ua6opaurr co6crseHHr,rx BeKropoB lul  "  [7] .  3ro coorHo-
IUEHI IC  TAKOBO:

ty l :  tx l lu l  [A] - "
lul : lx)' lvl [A] -'.

(6.41)

(6.42)

B QaxropuoM aHaJru3e BeKrop, o6paaoeaHnuli yMHou{eHHer!{
i 'o6crBeHHoro BeKTopa Ha coorBercrByrcuee eMy cuHryJlflpHoe 3Ha-
lerrne, Ha3brBaercq Qaxropolrl. HanonHutr,t, qro co6crseHHbre BeK-
i'opbr Bbrqrrc,'rqlorcg raK, qro6br cyMMa KBaAparoB lrx gJIeMeHToB
irr,r,ra paeua 1,0, r.e. co6crseHHbre BeKTopbr HMeIor eAI,IHLIrIHyro
r"urrry. Ec,tlr ux yMHoxurb Ha coorBercrByloulue LIM cllHfyJItpHbre
inaqeHlrfl (a,rn xna4parHbre KopHr.r r 't3 Hx co6crseuHHx sHaueurfi),
l() 1x A,rrrrHsl 6y4yr flpor1opqnouaJrbHbI BeJTI,MHHaM LIx cr.ruryJrflp-
i iLIx 3HaqeHuit. I4uAHeuAya,'rbHbre 3JreMeHTbI HeKoroporo Qaxropa
;ra3blBaForcfl Harpy3KaMr.I lr cBflsbtnarcr Qartopbl c r{cxoAHbrNril ne-
l)eMeHHbrMr{. B rrlarpnuHorr,r o6osHaqeHrrn Qaxroptr R-ueroAa HMercT
ir IA

lA*l : tul t^l. (6.43)
i Iarpysnr.r f lpeAcraBJrsIoT ltpo[opt\Hw LtJtv Beca, r{oropbre roJI)KHbI



6Htl s KaqecrBe Harpy3oK ltpnrll 'IcaHbl xaNAofi nepelteuuofi A"'Is

toro, .rro6n cnpoexrr'rposaru. o6lexrb-I Ha $axroprlue ocu' OHH

raK)Ke npeAcraBrIflnr 
' 
xoeQQHu"ill:l ^IoppeJIrIrIrH 

IiH'II'IIBI4'rl}l3r'Ib-

Hbrx nepeMeHHbrx . quntophit" C9^T"Tcinyrouree ypaBHeHI'ie Ars

Q-t.toi, QanropHoro a:nalrvsa I'IMeer BI'IA

fAaf :[v] [A], 
(6.44)

14 Harpy3Kl{ npoflopql{oHaJlbHbl

o6rexra, BosHIlKaIo[leMY rtPH
BKJIaAy KaxAoro I',IHAI{BI'IAyaJlbHoro

npoeriupooaunn nePeMeHHblx Ha

$ a x r o p H u e  o c t l '  , , ^ v ^ n d ' ^ d  \ r M H o x < e H H e M  . u ^ " " " ' '
{Daxropuue MerKH R-ueroAa HaxoAflTcfl yMHo>KeHI'IeM AaHHhr"

ua Qar<roPnble HafPY3KI'I ITJII{

ls^l: [x][A^],
qTo cooTBeTCTByeT
ua $aNroPuble ocn '

lI r'I Ii

S i p , :  a t p X t i *  & z p X z t *  a s p [ s i * ' ' '  *  A m b X m i '

f,r,e sir, - Hafpy3Ka i-ro na6rro I:\": ^"1:*,-a^'fl"Jl"3;:#rT;l't: "# t ;fi 5il; ; ; "; ; 
-1' 

*.'' p' n n " "- " 1- :.1": : : ^i: -o yo^:,"ii:t t'il1
il:;';';;. ;;fi ;;; ;' ; ; o;,.* o P _::9.:. .:":lt?*l: "ti"""'l?"11il',i,*;:HJ",;H'ffi ;7i""tr"i"i'":9:**::^"'ili*.#Hox(eHHblii
;;;;;r;iiii 

-nop'no 
I' tr -lo- 'o9::."^""":"1:."i:T""J#ff

#'iliilffi, ; J;; 6l *"ioa u H a xoA'r r -{* ::I:::.:*.,11, l1ln 
o

4uqLTv r - r2  (haKToDHrre  uarpysxu Q- raeroAa;
l ,r] irooaHHoli Marputlbl Aaunotx ua tpaxropuble Harpy3Kl{

(6.46)
l sa l  :  [x ] ' [Ao] .

3ro ypanueHfie onpeAeJlser npoeK\fiu m nepeMeHHLIx na Qarrop-

HLle OCI. I .

Hexoroplte anre6pauuecKl'Ie - 
np-e-o6Dasoeanlta noKa3bIBaIor

cBe3b Mex{1y QaxropH.?Mu Harpy3l^1*L tl o'etnu*" e R- tr Q-r're-

roAax. VpanueHne 1b.+a; onpe, ie ' lser Qaxropunte Harpy3l( l l  R-n,te-

roAa no goprray.rre i;;T': it i  iAi"'no 
-""opd"u 

Sxxapra -Ionra

\ ie ' fpuua IU]  onpeleJ ' I rercn xal i

lu l :  [x] ' Iv]  [A]- ' , .

)'rrsoxas o6e cropoHsr na [A] ' no'tyqaeM

tul tAl : lxl' lvl[A]-' [A] ;
lA^l :  [x ] ' Iy ] .

orpeAe,'IflIoTcfl ypaBHeHuerra (6'46) :

[so] :  [x ] ' [Aa] ,

[poeKTHpoB alvro n I'IHAIIBIiAya'tbHl,lx - -o6leKros
,[,.trn xoH xp erH oro H a 6'n rcAe gll f rlor'lyqll M

5 ip : )ApTrXa i

(6 .45)

Merru Q-tr,tero4a

201

11 arpy3KH Q-Mero4a [,4o] onpeaerrffrorcfl no Qoprray.ue:

LAal: tyl I^1.
f loc.ne noAcraHoBKH ronyqaeM

l sa l :  [x ] , Iy ]  [A] .
Ho [X ]  

'  
lV ) :  [AR]  ,  noerouy

lsal:  [ ,4^] [A].
,1 t r a.lol ' i lq H ule 4elicrn ux rot{a3 brB a Ior, rITo

l s^ l :  [ ,4^ ]  [A] .
- l ' r : r . : r rM 

o6pa:ou,  MerKx Q-rr , rero4a r rpolopr luoHaJrbHbr HarpysKarvr
.P-r tero; la ,  l l  Hao6opot .  Ko:QQuuueur nponopr laouaJrbgocrr{  paBeH
l: \1,  r .e .  c i . . 'ury . l rpHbiM sHaqeHrr f lM.  3xsHeareutHnre Bbrpa)KeHtrg
lrireioT BH.u,

(6 .47)

(6.48)

3ro r:; iraqaer, rITo ecJIi l npoBecru R-ueroA Qaxropnoro alanru3a,
ro :iLt.or\izTlrqecK[ 6yaer npoBeAeH lr Q-,treto4, TaK KaK II Hatpy3-
ri i l , r i i ierr{H Q-yero4a Mo}KHo rroryqlrb H3 pe3y/'rbraroe R-N{eroAa.

IIDUI{, ' iJ'tIOCTptrpyeN{ 3TH CO.THOIIIeHlrt, trcnOJrb3yg IZAMepeHHfi
rpuBe:ierrHbrx pariee aNlMououAefi. Meutruafl MarpHI{a [por{3BeAe-
i i ; r i r  /J- r ' rero. {a r jo , !yqaercr  } 'Miro)Kerr} re\ , r  Mir rpuubr j laHf ibrx c . i reBa
i lJ  ca Tl- ) { l  I tcno3l l l I I l Io

IAol :  lsol  [11*r .
r .Aa l :  [ sR]  [A ] -1 .

(6  4e)
(6.50)

3
-3

I

- 1

)q :84 ,  ) rz :12 ,  la :0 .  Tax  rax
paBHo HyJ[o, TO MaTprrqa r{MeeT

' l
,
I
t :
J

lx'lvl: tRl
l -6  2  0  4 l r -6  3

L i i l-? lL x_i
:l-ff -T ,jl

Co6crseHHue 3HaqeHuff  [R]  ecrr
nocJeAHee co6cteeHlroe 3HaqeHr{e
paHr  2 ,  a  ue  3 ,  r .  e .

t84 0r
lAl ' -  Lo pl ,^ l[  9 ,165 0,0

I 0,0 3,464
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Q-lrerog Qar<ropuoro alailasa Mox(Ho Haqarb c
crrpaBa Ha Marpr . iqy,  rBr f l roulyrocf l  TpaHcnosHuHeft
.\otlrrbtx nattHbIX:

lx l  [x l ' - . .101
- 6  3  3

c ) 1 e
t  L  - o

0 - 1  1
4 - 3  - 1

0,0 -l

3,464 |

yMHO)KeHHt
MarprrIIbI LIC-

[-,' 
-i; 

T',i]t-i

:l-i,#ff -?,ilff]
L 4,8987 -1,4140 J

204
1 r 1  3

- , J  I  - l

Marprzuy 7 vox<uo npeo6pasonarb B Marpuuy Q-rr,Ierola Qax-
ioprroro a+anrnsa c roMorqbro ypaBHeHrifl (6.aa):

Iv l  I^ l :  [Aa]
-0 ,801 g 0,0

o,2673 0,8165
0,0 -0,4082
0,5345 -0,4092] t;,;"

.\ lerlcr Q-uero4a rrBJrrrorcfl rrpoeKrrr.rf lMH nepeMeHHbrx Ha Qaxrop-
rrbre ocr4 rr HaxoAfTcR yMHo)KeHr.reM TpaHcIIoSuqIIIi MaTpLIrlbI AaH-
j r r , rx  r r i l  Saxropuue HarpygKtr :

g ( r

l 1

_ ' U  I

Prrc. 6.15 npe4craBr'rrer rpr.r  nepeMeHHbre o6pasqos atruouonAeft
B npoe_Kuur.r Ha nrrocKocTb, o[peAe,'reHHyro [epBbIMH AByMff Qamo-
paun Q-rraero4a.
_ I4cro,rrsyfl ypaBHeHue (6.47), MoxHo yrBepxAarb, rrro MerKr.r
R-ueroAa npoltopqrroHaJrbHbr HarpysKaM Q-rraerb4a:

[ ,4R]  [A l :  [ .901

Oxouqare, t rHo MoxHo npoAeMoHcrpt . rpoBarb cnpaBeA, ' rnBocrb reo-

%7

I - 6
ls
fa

l x l , [Ao] :  l so l

-i | | 
-l:?i33 

?,i:*.1 --r I I nl;lu, -l:ili3l
|  68.8 ( , ,0  

|-l3i:3-3il

l-ifii -i:;ztl f::;- 31.-l:[-ilii -:i:]

s'l
tRl -

[  0 ,8165
| -0,+oaz
l-0,+oaz

0,0
0,7071

-0,7071

3HAqCHI 'TE

14cqe3aeT,

Co6creeuHHe BeKToPbI

IUJ:

uy nopnAKa 3x2: 
f  o,g16b o.o I

tLtt :[_B,iBB? _S,iBil ]
Marpuua QamopHt' lx Harpy3ol(  R-ueroAa [AR] saaaercf l  ypaBHe-

urreri 16'43;: 
I  [  7+Bz? 9' lonu]

t-8,il8l 3,?0,,1 f n,1u' e'e^, I =l zt+tz ?
f-o,aoaz - o,ro,il L t,o'' s'+s+ I l--a'zn'z -zl+s+l'

Tenepr MolKHo crpoeKrnpo sara 4 ut]l: n' ocH R-Iueroo' 
9?;:1"U5 '

t ioro a l laJ l l , ru '  uo 'u" tnf l r 'ux $axtopHue MerKH no $opuy" le

f ; i ,i I t L1',1,7 !11e1 i l-Si,i ill
I  u '  ' l  

i  t , ;+iz 2.44s4 i  L +r.g -rsj
L I  -3 r i

Nrer r.r xlo,,(ii o' o XH;::# $:?l3i:'f^:" " :#il|'i::"" ;,:.10"#i;
dI€HHONI OpToHOpMaJtbnr ' i ) {n \Hi^: : : .^ ; : , , . . ;  o r rnoeK' 'Hl l  Ha I IJ IOC-

li"iti T:ffi ;*:ii," $gxxii',1y:iJ#o" 
o B n p oeKIrH Ii

Tar xax fioc,'Ier,Hee co6crseHHoe

;;;;;; cron6eu uarPuuri Iu]

q j -

"-1A - 5

paBHO HyJlIo, TO lro-

Ir MbI noJlyqaeM Marpfi '

o
F

Y
rD
e

l

o_

([
v

0
Q a x r o P  I0

P a x r o p  I

Pnc. 6.14' rDarropnue n'rerxu R-MeroAa'"-i;; 
qerblpex i'Aos amuoltoxAer
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Pr.rc. 6.15. Oaxtopuue merxrr Q-ueroAa

;;;' tp;,. nepeMe'Hbrxr ntl:-P:l:-"-:* 
"n

"sYu""H;tx 
BHAax aMMortol{Ae}l



peMbl  SKKaPra -  IOura,

pf lAr ia 7X3 no ee oproHo

t
'  -0 '8018
' 0,2973

(,),0
tt's3+S

laHuux [X] no-

0,0 l r .
3,4641

BOccTaHoBI',IB MaTpIluy
pMartbHbIM qacr fM:

i l :  tvl [^[ [u]'
^ n  - l

o,utut  |  ;s,ros
---o,4082 l 'Lo,o
_0,4082 t

_i_il' i  0,8165 -0,4082
^ L o,o 0,7071-Z:le'Y'' [i

B erolt f ipocroNl qI'Icr'IeHHoM fipuMepe MHofoMepuoe MHo)KecrBo

Ha6.nrcAeuHft 6st.rlo npeo6pasoeu1o l -Yt"bulee 
qncJlo Qaxropoo'

Taxxe rloKa3aHo, uro peureuus l(-t lt-eroAa 3KBI'IBaJIeHTHbI peueHri-

glt Q-merorra. O6a 
- 
ou'" np"a"TaBr'Ifllo-r KpI'lrl'IqecKI'Ie cliryauul{ ll

6yayr noBroptlrbco u 
"n"Aytutl lx 

ttaparpapax' rAe IIpHAercs pac-

cMarpIIBarb,t"^o,opl"- yiio*n"""' 
- 
Har<"raAlrsarcxl'ecs Ha orHo-

c'reJb.to ttpocrble 
t"tpyiiypot' 

Koropble MbI roJIbKo qro Ilcc"Ie-

AOBa,'II{ '
B uaqane 3TO'O pa3AeJra orMerraJrocb, qro <<Qaxropuutii a'a-

Jrr.r3)> - sro npl'lB bl""""t ft T;p 
"" 

n' unn ou a rcultlfi M-Ho^)KecrB'o Mero-

AoB, ocHoBaHHbIx ua na*oinaenuN co6crBeHHblx sHaqeHl'rf i H co6-

crBeHHbIx BeKropoB MarpI'IIlbI napH:!i^.IIpoH3BeAeHttfi Ya6opa gaw-

srtx. Oarropnr'i i i  unun^1 raKlKe tlcno;tlsoea'tcs (6o'uee llpaBIlJib-

uo) n cTpofoM .*oian" KaK craTr{crr,rqecKaq [poqeAypa' npI'I Koro-

Doil tr. larpuqu a'n"oo- pu'nu'u"""^:: tupunee sa4annoe r{rc"Io

he,<o p p e.,r n p "*' I i:l 
; O d n'o p ou - " : 19 o;";'J#J,f;* : Ti. ? "'#t":: il I :l X

xorrndoueHr. .t lpynae BaxHble MeroAbI' (

sHATICHHSX, UNN'UUO, METOA I , I IABHbIX KOMIIOHCHT (MfK),  AHAJIHS

ffi;;#;;;"";i 
-o_*.roA, 

aHaJrr43 uraBHbrx BeKropoB I'I fr'raBllbix

KoopAI'IHar' n^nrran\/n RI-IqpIcJIeHI'Ig co6crgeH-
Xapaxrepncrl'rKI'I pasJiI4r{Hblx -n-poueAyp 

BbIqI'IcJIeHI'Is c(

HbIx 3H aqeH"r n pon'"i 'ocrprpyeM H* 
^l '{cKvccrBeHHoM 

npll Mepe' aH a-

r lofsqHoM np'utn"""i ; t  ki;" "-{:. l"tbn,r 
I l1l '  Mur Bce xopouo

3HaeNi, qro sFIaqHr'onp6a"nuto--1q1tYt-pot' ;1lg j1-9o' Moxno 'ru

il3Nrepr{rb A,nr4Hy, t"pinv, nnollll:.j6Leru u'ru raxoe-'rH6o ortto-

[IeHue ,rn* u"n"uuni r<"un y:ra-HoBl]b pa3"Inq'e MexAy noHflrl l f l-

MLI <<pa3Mepu u tt$optu'l tttoo" noJlyqllrb orBerbl Ha 
.3rl{ 

Bo-

i lpocr,r. pu..*otp"i l"[ ; ; ;p 25 99::I i :B' 
HMeiourHx Qopuv napan-

JlerenHIIeAoB. SHaqeHI ' I f l -  Tpex uauepeuuf i  arux rer  eut6upa' lncu

c.nyqafrso u npt l "n ' "  l0 'eAI ' IHI lq '  B nolvqensotvt  Ha6ope Bce

pa-erurepm 
" 

qop*t"OtJII{ paBHoBeporrHultl l l '  or xy6a co cropoHofi '

ueHlurefi eAI'IHI'lubI, Ao npI{3MbI 
" 

nnot*ol nnu"t"*ot^"'ru g'o xy6a

;;;;;&-T0 x l0 ;i io- ei,rnuq. ConoxynuocrH Ii3MepeHI'IH' cAeIaH-
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Hbrx Ha Kax{Ao}I II3 TaKlix 6noKoe, cocraBli, 'r l l  MHo)KecrBo 3naqe-
uur? uauax fiepeMer{Hbrx. Ouri 6r,t"ra nupax(eHbr c.rreAyroqnu o6-
p a 3 o M :

X1 -  [ " r IHHI Ia f l  Ocb]

. .X2 - cpe4nRa ocs;

X3 -  I tOpoTKaf l  ocL ,

Xa -  c lMaf l  I I I IH I IOf l  AuarOI IaJb ;

X5: OTHoueHIIe
parrr) ,c  Hi l l ] IeHrrner i  onncarrnoi i  c$epr, t

palrryc sau6onlueft nnucauuoii  cQeput

. ,  - l , l i l H H a ) l  o c ; f c p e r H R n  o c n
r l n : O T t I O I I J C H J ' a  -"  r io rJoTKar  ocb

- .  I l . ro*^ - tu  noBep l lH{ \cT l t
" {7 :OrHOueHI te  ;6 ro"  

-

Ta6n. 6.18 co4epxur 25 ua6.rrc4eHrl f i  ceur nepeMeuHbrx; Ha-
6op 6noron [peAcraB, 'reH Ha pr]c.  6.16. 3aueruM, qro aro MHo)Ke-
crBo !,aHribrx o6,raAaer HeKoropbrMu r.rHTepecHbrMu cnoftcrnavrr;

T a 6 t u u a  6 . 1 8
Perylrrarrr r3r{epeHr.rc 25 napa"r,renefl[neAoB co c,ryuaiiHoir l.nlruofi cropoH*

a
b
C

d
e

f
c
It
i
I
It
I
tn

o
p
q

t

o
LU

u

3 ,750
8 , ;90
6 , 2 2 0
7  . \ 70
9 . 0 3 0
5 , i r l L t
3 , 2 7 0
8 , 7 1 0
9 , 6 { 0
9  ,730
8, 590
7 , t2A
4 ,690
5 , 5 1 0
I , 6 6 0
5,900
9 ,840
8 ,390
4 ,940
7,230
9 ,460
9 ,550
4 ,940
8 , 2 1 0
9 , 4 1 0

3 ,660
4 ,990
6 ,  1 4 0
7 . 2 8 0
? , (liir-i
l l  ,98ri
0 , f 2 0
f .  r ) (J0
9 . 1 9 0
1 ,33r)
2 ,9E0
5 , 4 9 0
3 , 0 1 0
I  , 340
I  , 6 1 0
5,  760
9 ,270
4 ,920
4 ,380
2 ,300
7 , 3 1 0
5 ,350
4,520
3 ,080
6 , 4 4 0

0 , 5 4 0
l  , 340
4,520
7 , 0 7 0
2 . irlllj
1  . 31 ) i l
u , 1 . 1 ( i
3 . r i 0
i . ()30
i . il00
1  , 1 7 0
3 ,680
2 , t 7 0

l ' t ,275
1 0 , 0 2 2
I , 8 4 2

1  2 . 6 6 2
I !  .7i i2

( l  1 l t1

3 .3 : r7
I  1  , 6 7 5
1 3 , 5 6 7
9 , 8 7 1
9 , 1 7 0
9 , 7 1 6
5,983
5,808
t 7(l0

8 ,388
1  3 ,604
r 0 ,053
6,678
7 ,790

l l  q q q

t t  , 7 4 2
8 ,067
9 ,097

1 2 , 1 9 5

9 ,768
7 , 5 0 0
2 , t 7 i
1 . 7 9 1
, i . ; 39
5 ,326
7,629
3 . 5 2 9

1 3 ,  1 3 3
9 , 8 7 1
7 , 8 5 1
2 ,642
2,760
4 ,566
l , 7 8 3
5,395
I  , 0 1 7
3 ,956
6 ,494
4 ,393

l  I  ,579
2 ,766
1 , 7 9 3
3 ,753
, 146

1 3 , 7 4 1
1 0 , 1 6 2
2 ,732
2 ,  i 0 l
6 , 2 1 7
7 , 3 0 4
8 ,838
4 .737

1 8 , 5 1 9
I  I  ,064
9 ,909
3 ,430
3 ,554
5 ,382
2,087
7 ,497

1 2 ,668
5 ,237
9 ,059
5 ,374

1 6 , 1 8 2
3,509
2 ,  103
4,657
3 , 1 0 3

4  : v '
2 ,  1 3 0
1 ,0 . c9
0,822
| , 2 1 6
2 ,403
8 ,389
I  , l  l 9
2 , 3 5 4
3 ,704
2 , 6  r 6
I , 1 B 9
2 , 0 r 3
3 ,427
3 , 7 r  6
I , 9 7 3
|  ,745
|  ,432
2 ,807
2 ,274
2 , 4 1 5
I , 0 5 4
| ,292
I , 7 1 9
0 , 9 1 4

,270
,570
,550
,  5 1 0

2 ,540
I ,030
|  ,770
1 , 0 4 0
4,250
4 ,500
2 ,420
5 , 1 1 0

*  I { a 3 B a H H r  n e p e M e H H b l x  c M .  B  T e K c r e .
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Pnc. 6.16. AnaArlaru nqru 6Jtoxon 
-:o-.:f l:,o,On"'t l4 

3HaqeHllcMn AltxHbI' ufipuH

g BbrcoTH'

a-! l  -  cNr.  e ra6"n.  6.18

or ro  HMeer  caMoe 6o. l lu ree  rp l l  He3aBI ICHN' lb IX  I i3MepeHHf l '  TaK KaK

;;;.;;;;;" Tr"; 'x, n"nqrorcs .nuneilsnnu roNr6uuarrttMlr A'i1rl-

nbr, rt lupllHo, 
" 

uu,to'ol ' Ana'roruqHo' AaHHble coAep>Kar HeKoTo-

puf t  nr , ra4 HaseAeHHof i  Kopperqqurr ,  onpere,rseraoi l  nHyrpeHHLrMH
-oco6eHsocron" 

n.p"*"" ; ; ; ' i . . ! ' l t lHt taR ocl  xaxAoro 6 ' ro l ia  no on '

pele,qeHtI rc  LoJ ' lxHa 6 l t r l  I ' r t l } rHee' ,  qeM npoMe]K} 'ToqFlaf l  ocb '  l ioro-

paq B cBon oqepeAi  An'"" t " '  qeM KoporKaf f  ocb '  3to oauauaer '

qro ecJIII, Harlpl{Mep, AfluHa II I l lHpIlH-a HaHeceHbl Ha lpaQnr

BMeCTe, ro IIpeACTa"n"tUt"" ux ToqKI'I oKalKyTCfl pacno'rox(eHHbl-

\4rr  HHxie t , , r ronu.r ' ,  ip"a 6.17\  '  3ro- l ruAyul lpyer  ro" Iox ' re" IbHylo

Koppernunro '  r .  e '  ,nu l i " ' " . ' to"o '6oarure 1/ :O'Sa1 oxu4aeuot i  xop-

p.i ittr"H A,' if l  AByx He3aBucl{Mblx nepeMeHllbix'
'""iG;;f i;, 

6'oitu"o tr3MepeHlln' o Koropblx r3BecrHo' qro oHH

3aBlrcflr Apyr or opytu, Hc lr3yqalorl l- K coxaJIeHI{Io' saue cJ'ly-

qaercs.  qro He r" - iaonot 'qecK'e r lepeMeHHble 83aI ' IMocBt l3aHbI ;

cocra Blr bre ,,epeMeHHL,Ie coAep".ar I'IHAyIlllpoB aHHbIe--- KoppeJIfl UHH'

TaK I{aK OHII  t tBr ' lg}OTCtl  qaCTbIO Ue! ' lOfO'  I l  TaKCOHOMI{I IeCKIO HgMe-
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\ "

0 ; 4 5
f ,  l r  ra

Plrc.  6.17.  I lpe4crawenne 3aBnct Mocrn txupl . iHLI  c, l lyuaf iHulx 6Jtoxos or  l {x  Anunbt.

Tar i  xai< I rJI Iprrr ra MeHbuJe.-L- I I {Hbt.  ro ece 6.1toxu pacnoJ' Io)KeHbI e HHxHefr  qacr l r

, IuarpaMrIbr  noA AItaroHa,: tsrc.  Tar ioe ro,ro>l<eHl le coorBercrByer Koppe' l r ( l l l I  r :
:0,58 Me)KAy a, , t i lgoi r  u u lpr tHof i .  ! ; rHHa t t  u lupl iHa npHBeaeHbt B npot t3Bor ' lbHbr.{

C N I I H I I U A  X

peHr.rq Moryr 6utl ceqsaHbr Apyr c r,pyroM B cLrJIy sQ$ema pas'
r repa.  B 3Toivr  l lcKyccrBeHHoM npHMepe Mbr gapaHee 3HaeM, r {To
BsaUNro3aBircrr\,rocTb cyi{ecrByer, H Mo}KeM HaAesTbcg, qTo B pe-
sy,'rbrarax aHaJrv3a srLr cBflsu o6Hapyxarcs. Sror [ptrMep Mox{er
I IOMOI{b TIOHflTb PC3YJIbTATbI,  KOTOPbIE f iOIYqAIOTCfl  I , I3 AHAJI i3A

pea,'rbHbrx raHHbrx, rAe cyxrecrBoBaHHe noAo6uttx sanHcIll locteit
HeJ ' Ib3f l  vCTai iOBrrTb 3apaHee.

METOA TJIABHbIX KOMNOHEHT

f lepn;a Bai l ;uat l  l lpo l leAypa,  Koropyp MbI  paccMorpl . rM B 3ro l l
pa3Ae,' ie-aro Mero!, f.r laBnbrx KoM[oHeHT (MfK). f,raeur,re Korr-
[oHeHTrrr  -  gTo l ie  r r ro I rHoe KaK co6ctgeHHHe BeKTopbI  KoBaprra-
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!.nyxrrrepnare ua6,nn4enrg c
paBHor.'i

T a 6 n n u a  6 . 1 9

lucnepcneii  X,, paaHofi 20,3, Aucnepcueii  Xz,
24,1, u xonaPuarluefi  15,6

Xr
l l,,' 
li 

x, xz li " 1," ii'. XzX 2 li"
3
+
6
b
6

2
l ( )

i )

8
l { )

7
8
!)
(l

2
I J

v
5
8

v
i 0
I I
t 2
\ '2

t 3

l 3
r3
I 1

l i l

t 7
t 7
I B
20

l 3
I J

I 7
l 9
20

l 4
7

t 2
l { )
i I

20,3 15,6. l
1 5 , 6  2 4 , 1  |

6
t 4
l ;
t 7
:

qriorrHori MsTpHllbr. Car'tu ro ce6e oHu I]o3Bo.riqIor r. i ly6)Ke npoHI'lK-
HyTb B CrpyKTypy i\ ' laTpHIIbr, Ho tracTo [rx MO)'l(HO !lt lTeprIpeTlIpo'
caTb r r  Ksr t  0ar(TOpr, r .  .&1I{ofue coBper, leHirb le cxer lb i  ( l iaKToi)Hofo
t lHa,l l l3A l lCi lO.r lb3ylOT l ' le 'rOA f. I IaBHLIX KOIvIIIOIIeI iT B I iaqeCTBe OT-

r lpz l l lHo fo  r i yHI {Ta A, I I f l  aHa, lu3a.  no  3To l i  rp i lq i lHe,  a  Tax iKe B c l l , r l y

TOfO r rTO !Or (?33T€;1 t 'CTBa I I  I IH lepUpeTar l l l t  MeToIa  f . ' l aBt lb i l i  KoM-

IOH0HT tsecb l l la  npOCTbl ,  Mb l  HaqHeM C ero  paCCMOTpeHHf l '
I( : i i< yxte orNleqaJocr,,  feo, ' ior lr  qacro Hcnbtr i ' lBalor lreyAo6crBo

oT [o, ' ]b3oBail Ir f l  3Toi i  TepMllHo,rrorl lel i ;  6o"l ] , lx l ]HCTBO I13 ony6.[I1l l{o-
BaHHbr-x  pa6oT no i (a3r r rBaeT,  r ITo  feo , , io f i r  H33 i ; iBz IOT <<QaKTOpHbIM
aHa,irH3oM)> \ ' leTOA f.rraBrrblx Kot\ l I Ioi IeHT. <<@artoput>>, BcTpeqarc-
rqf iecf l  B 3Trix pa60Tax, Ha ca.\ ioNl Ae"r]e t lyx{Ho Ha3blBaTb KoMno-
t ieHTaNltr.  Flexoroplre aBTopbI lrcr l , lTblBaloT cTor' lb 60",r luryro i ie. ' lol j -
i iocTb oT 3Tofr rryTaHliubr, t lTo HaIIJi l i  Bblxo!, B ToN{, rtTo BBeJiI A, ' Iq

Qariroprioro ar.ai lH3a, B or.{I tque or KoMrlolrel lrHoto, Ha3BaHrJe
<rrcri lHlrbri i  $arropi i l r f i  aHa.rr.r3> [33] .

f lpeano, r6xu l t ,  u ro  n3NrepeHbr  ABe nepe l re l r i rb re  r ra  NrHo) i iec rBe
o6beKToB,  H{ r i rpHMep A" r r r r ra  r r  u l r rp r lHa prxoBrzH 6pax t rono4.  f Io . ry -
r reHHbre  AaHrrbre  npr rBeAeHbr  B  Ta6r .  6 .19  H fpaq)uqecKH H306p: l iKe-
Hbr  Ha pnc .  6 .18 .  ! , l l cnepc t {s  nepeNleHHot i  Xr  paBi la  20 ,3 ,  nepe l reH-
i l o f i  X 2 - 2 1 , 1 ,  a  r i o B a p u a q u t {  p a B I I a  1 5 5 6 .  3 r o  M o ; , r ( t t o  r p e i l c r a -
D r r r h  B  B l r i e  r ( o B r p l l a L l h o l l H o i i  l \ r a T p i l u b l

sr :  j
L

B r.rr. 3 yKa3blBaJrocb, qro x,larpuuy Mo)KHo npeAcraBurb feoMerptt-
qecKr. r  B MHoroMepHoM npocTpaHcTBe KaK MHo)KecTBo BeKTopoB.
6y4eu cqr.rrarb, rrro Kax(Aat crpoKa Marpulrbl Aaer KoopAr{r{arhr
I(oHueBbrx rotteK BeKTopa, npeAcraBJtloqero 3ry cTpoKy. Marplruy
noprrAKa 2X2 uoxso npeAcraBl.Irb Ha IIJIocKof,I Ar.rarpaluMe, r(aK
3ro cAe.raHo Ha przc.6.19.  Doaee rofo,  sTl l  BeKTopbr Mox{Ho cqrr -
Tarb npoH3BoJtbHbrMH octMIr '7'-MepHoro 3Jr/rr[[colrAa. co6crseHHHe
BeKropbr Marp[Ilbr Aa]OT opl{eHTaIIulO rJraBHbIx OCeft 3JIJrI4nCOilAa,
A CO6CTBCHHbIE 3HAI{CHHfl  NPCACTABJ' I ' IOT AJIHHbI KAXAOft  I I3 TIOCdIIC-

AOBarerbHrrx r/.'raBHbrx no,xyocefi. B r.r. 3 TaK 6but\ r{HrepnpeTr.rpo-
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i jaltbr n.porrSlloilbHbre t,IaTpI{rIbl, Ho orteBrlAHo, '.tTo r(oBap}IoqtroHHbte
Marpuubr JrerKo MolKHo r.rHTeprrperllpoBarb raK iKe. &leroA r"[as-
IIbIX r;Otlif lolieHT cBoAlircg K Haxo)t{AeHHIO 3Tltx OCeti Ir ]t3i"i€oeHr{K)

Psc. G.i8. f l l rarparr lna
Mtpriblx AaHHbrx

20

X,

1 0

Puc. 6.19.  I lex lopHoe npeAcraBreHne
Ailcnepcuii ra iroBirprda(r{ii B BltAe Mar-

pnqur nopn,r .xa 2\2.

Bcxrop i  npe;c i i r i l . : reu uepeof i  crpoxo. i i
\ i i r  r  p l r ub r .  i t  B i . h  i  up  !  -  o ropu i i  c rpo -

K ( ) I  I

BCKTO-
MaTpr. i-
6yayr

LC.1i l  npOBeAeIlbI f i3MepeHHfl nepetvleHHblX rra HeiiOTOpOM 11,{HO-
)KecTLle ooa'el(ToB, TO lulf l .  HLIX MO)KflO Bbrr{uc,Ti iTb t{aTplrr ly KoBa-
puarlrr i i  nop.rrnr{a mXnt -  ["r ] .  Haf i4ev /z ee co6creeggui
poB r1 tn co6cTtseHHbrx 3HarreHHii .  Tar rax KoBapuaqHoHrlaf l
ua BcefAa cilMrreTpl.tqrra, TO }TV m CO6CTtser{Hbrx BeKTopoB
oprofoHa"rlbHbtMlr, T. e. yfdrbr MelKAy HUMH 6y j\yT IIpfiMbrMri.

BLrLrHCJrr.iM co6crBeHHbre Ber{Topbr r.r co6ciseHHHe suaqeuHfl Ha-
uef i  Marpluu [s '? ]  J Iopf lAKa 2xi  u uso6pasHu i ro, ryqeHHbre BeK-
ropbr lpaQrrqecKH. Ileperrr? co6crBeHHbrfi 

-nexrop 
Hueer Koop/{ri-

HATbI

t- 0.66I :  L o,zsl
Itro o3rrarlaer, riro nepnufi co6crBeHubrfi nextop, coorBercTByr,outzfi
I  r , raeuof i  oca 3/ rJrn lconAa,  orKJrouf lercf l  ua '0,66 eAHH;u ' ro Sr2
r,, ' Iq Kar{Abrx 0,75 eAHHaq rro s22. f lepeoe co6crBeHHoe sHarreHr{e
paBHo 37,9 u sBJlflercr A;ruuofi r,raeHoft rroJlyocx. Bropofi co6cr-
neuslrfi BeKrop HMeer KoopAr.rHarbr

t,: i
0,75 1_.0,66 I

l 8 . - l  l5 273
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Pnc. 6.20.  3 i l f iunc,  onpe4e,reuHuf i  Aucnepcr leMH H KoBapxaUusMl. l  AaHHblx
ra6, ' r .  6.19 Arq opeona roqex,  [peAcraBJleHHbtx Ha pl{c '  6.18.

l.'IasHaq Ko:'rn.rHexra II coorsercrsJff"UfrL.n#apnorl ancnepclrr{, rJ'IaBIrafl KoM-

fcHo,  vro oH o6pasyer r tpqMofr  yro, r  c  n"Ouor*n.  Co6crseHHoe 3Ha-
qeHr.{e,  coorBercrRyroqee sToMy BeKTopy,  T.e.  A, t I lHa I I  r " [asuoi i
no,r lyoc i . I ,  paBHa 6,5.  3rH reoMerpHqecKl le cooTIJo[ IeHHs noKa3aHbl
Ha pr . rc .  6.20.  O6parHTe BHHN{aHue Ha ro,  qro Ha AI lafpaMMy r laHe-
ceHbr BeKTopbr r ioBapraunoHHor i  r tarpnubl  n no3roMy I I3) . iepeHl t f l
Ha rX i ia rpa \ tMe AaHbl  B  TeX Xe e ; l r lH l i l {ax ,  qTO I l  B  AI ICI€PCI I I I '  I l . [ t { '
KaK B 3TO] ' . I  np l {Mepe,  B  KBaAparax  e l l lH I ' r t l  i l . r l lHr " l .

Onpe4e,' l l rr .r  cyMMapHylo Alrcrrepclrrc paccMarpiJBaeN{r,tx AaHH brx

I(aK cyMMy BKJIaAOB OT uHApIBUIya/ ' Ibl lblx AttCnepcut?. Tax I ial{
nocr ' reAHue pacnoro)KeHbr  Ha AI4aroHa, l l l  KoBapHau l loHHol i  r ' Ia rp l I -
I Ibr, To 3Ta npoueAypa 3KBHBa,leHTHa Hi. ixo)l ixel l l i lo cJle. la I IaTLrl{-
qn .  B  AaHHoM r rp l rMepe cyMMapHaf l  Aucnepcuf l  paBHa 20.3  124.1  :

:44 ,4 .  Br , lag  nepBol i  neper leuuotYt  cocraBnuer  20 ,3144,4 ,  I I . ' i t t  o i io -
; ro  46Yo cy l rNrapHoi i  A I4c I Iepcuu,  a  BK, r IaA nropor?-npHMepl lo  54010.

I ( a x  y x a s u t B a " r o c b  n  r , r . 3 ,  c ) ' ! 1 I { a  c o 6 c r B e i : l l b l  x : l l l t  s t , t t : i i  v l ' i 1 r ; ; u s t

paBHa ee c, 'reAy, no3ToMy cyMMa ee coocTBeHIIblx 3I iaqeHIi l l  Tai i :Ke
paBHa 37,9+6,5 :44 ,4 .  Tax  xar  e ru  co6creeHnb le  3HaqeHI I f l  o l tpe '

AeJItIOT ]J.JIHHy AByX |JIaBHbIX ocel l '  TO nOC,'IeAHHe TaKlKe XapaI(Te-
przsyroT cyN{MapHyro Ar.rcf lepcfi ]o Nil loiKecTBa AaHHblx. Ir  BI{JIa/ l  I(a] l i -

Ao i i  H3 r i r {x  B  cyMMapHylo  A l i cne fc r i lo  paBeH coorBercrB} : lo i i le  r . l y
co6crBeHHo\ {v  3HaqeH}r r ,o ,  AeJ IeHHo} Iy  Ha cJreA N{arpn t lb l .  f lepnan
r , ' IaBHar  ocb  cocraB nxer  37 ,9144.4 ,  nnv  86 f ls  cy l r r rapHor?  . l t i c I rc - ' r -

, A A

curr, B ro BpeMt I{aK BTopas ocb-ToJIbKo l40ls. VInbtwH c,' loBa:!{l l ,

t r3Merrr r t lBocT6 MHox(ecTBa AaHHblx no f lepBof i  rnaeuof i  ocH paBHa

ll5 o6weft l{3MeHquBoctn ua6,rrcAeHnft. Kax npaBll, l lo, oKa3bIBaer-
$r, ,tro no xpal?uet? Mepe oAHa Ii3 fJIaBHbIX oceft eQQerrHnuee (no

uri. iral1y B cyMMapHyIo AucIIepclirc), qeM ,'Irc6afl H3 rlepBoHatla.rIb-

l lbrx uepeMeHHbrx. c apyrofi cTopoHbl, IIo MeHL'ueft uepe oAHa rr3
ocer:i Aorr)KHa oKa3arbcfl MeHee a$QexrunHofi, qeu ,rn6as Hs IIc-

\OlHblX ilePeMeHHL,IX'
l lc" r r r  cAeJaTb npeo6pa3oBaHI4e BLIAa Yr:q. rXr lazXz,  fAe c{ l

11 .J-2-  t {oopAuHaTbr nepBofo co6cTBeHHofo BeKTopa,  To B pe3yJlb-
rare t lo , lyqHM HOBOe MHO)KeCTBO AaHHblX'  C AHCnepCHef i  37,9.  AHa-
ror . r lu{oe npeo6pasoaalHue Yz:B1Xr *$zXz,  rAe gr  u 9z-  KoopAt i -

i la ]  r ) r  Broporo co6crneuHofo BeKTopa,  [pI IBeAeT K r lpeo6pa3oBa] l t l ]o
. ta i lHo|o MHoXecTBa TOr{eK B MHO)KeCTBO C AHcnepcHef i ,  paaHOir
1'0.rrr,t io 6,5. Tar< KaK 3Tr{ HOBble nepeMeHHble oI]peAe,leHbr Ha ocflx,
o( tp l i : r ' rour . rx  t tp tMof i  y for  npyr  c  ApyfoNI,  To KoBap]raqus MexAy
ir i r l l r r  paBHa HyJr lo.  B ra6,ry .  6.20 npeacraBJ' reHbr AaHrrbre ra6 ' r .  6 .19,
r rpeo6pasonaHHbre TaKLIM o6pason.  B ra6,r .  6 .20 xaNaoe r rcxoAHoe
rr:r5.'rro;leHue 3aNreHeno ero i lpoeKlr[er? Ha r.raBHbre ocn. l lpoerru-

l )or t i l l i l re  Ha nepByro r r ' raBHyro ocb ocyuecTBJfeTCf l  no sopMyre
Yr ; : 0 ,66Xr ,  *0 ,75X2 i ,

I 'AC I(O3OSI4I I I . ICHTbI NPIT X1 U XZ f l ,BJI f l , IOTCf l  KOOPAHHATAMII  NEPBOTO

co6crneusoro BeKropa.  f lpoerrnpoBaHre Ha Bropyn r r raBHylo ocb
rrc lu[€cTB.rr feTcrr  ro Qopuy,re

Yz t :0 ,75X t ,  -  0 ,66X : i '

Koop4uuatbr co6crBeHHbrx BeKTopoB, Hcrro.nb3ye lvrbre A,rrfl Bbrqric-
. : reHrrr  npoer<t ln l i  Ha6"rrcAesgf i ,  Hagsrsa]orcg Hafpy3KaMH. Ouu qs-

"'r fl IoTCfl Ko3 SQaL(HeHTa M H r'rrrHefi Horo yp a BHeHr.rrr, KoTOpoe ncrror'rb-
3V€rcf rrlr-rf onpeAe,'reHr4s co6crnenHofo BeKTopa. B,'rr.{TepaType

T a 6 n n q a  6 . 2 0
f raaur,re KoMnoHeHrbr AJq AaHHbrx ra6"r .  6.19,  BbrqucJreHHbre c r roMoulbrc

npoeKTHpoBaHHc HcxoAHbrx AaHHblx Ha TJIaBHLIe ocn;  l l lcnepcnn /1

3 ,  49
1 0 ,  l 4
7  , 7 2
q q 7

I 1 , 4 6
6 , l 4

t 4 , 3 7
t 2 , 0 4

Q 7 l

0 , 9 2
-3 ,64

I  , l B
-0 ,  81

q  1 A

3 , 9 1
-3,  38

0 ,02
3 ,42

1 1 , 9 6
1 6 , 4 5
r  I  , 87
1 6 , 2 8
15,44
1 6 , 1 9
l 3 , l  t
r s ,  r0

I  , 4 3
- 2 , 4 5

9 9,L

0 , 2 8
o 2 <
I  , 6 9

0  , 4 5

1 9 , 8 5
2 t , 3 5
1 1 . 5 2
19  ,68
2 l , 0 0
24 ,00
2 6 ,  l 6
o a  o Q

n 9 9
l  < ,

5  ,84
2 ,60
4 ,  1 0
I  , 45
0 ,87
I , 7 0

paaHa 37,9,  .qucnepcuq /2 paena 6,5
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i lo QaKTopHoMy aHaJILIsy o6biqHo ficnor'Ib3yercs replul 'rH <<Hafpy3Ka
nepeMeHHoft A Ha nepeufi Qaxrop>, xotoputft o3naqaer, rITo perlb
r{Aer o xoaQ$uqrleHre nepBofo co6creeHHofo BeKTopa npu nepe-
nessofi A. ?ry ollepaqulo B Marpl'Ir{Hofi Qoptrle MoxHo npeAcra-
BHrb creAylourHM obpaeot  tX]  tU] :  [S*] ,  rAe--- [S^]  -  (nXnt \ '
MATPHIIA HAIPY3OK HA TJIABHbIC KOMTIOHCHTbI.  [X]  -ETO (NXM)-
Marpnqa r {cxoAHbrx sa6l rcAesuf i ,  u  lUf  -KBaAparHat  MarpHI{a,
coAep)Kauafl [ocJreAoBareJlbnble co6cteeHHHe BeKTopbI s m cron6-

uax r{3 m sJreMeHToB Ir KaxAHfi lts HI{x coorBercrByer uexoropofi
rlcxo4uoii nepeueHuoft. B saurelt npllMepe

BepHeucn K HaIxeMy MHo>KecrBy AaltHbIX' Mu onpe4e.ntr.nrt co6-
crBeHHbIe BeKTopbI Marpl'illbl H HaIrrJtu, uro nepeltfi co6crneHuuft
BeKrop Aaer BKJIaA B cyMMapnylo Ancnepculo oKoJIo B6|s' tron1-
CTI'IM, qTO HYX(HO CBECTI,I CLICTEMY TO,IIbKO K OAHOI] IIC-PCMCHHOI{.

3ro uoxHo cAe.narl, or6pocno lro6yro I 'I3 rIepeMeHHux X1 unv Xz,
qro npHBeAer K [orepe ilu6o 4601s, nu6o 54]s usir,Ieuql' lBocrH, B 3a-
BucrrMocTrr or Tofo, KaKyro nepeMeHHylo MbI coxpal{H[{' O!,Haxo
ec,'rr{ cIIpoeKTi.rpoBaTb sce ua6rIoAeHLIfl Ha nepByI,o f, ' laBHylo ocb'
TO [OTepfl cocraBr.]T ToJIbKo 140/s or H3MeHTII4BOCTH AaHHbIX'

Ha pnc. 6.21 npe4craBJieHbl npoeKl{uu AaHHbIX roqeK Ha r, 'IaB-
Hbre ocu. Heo6xo4utuo orMerIITb, r{To,u,}tcrrepcfi t, coorBercrBy}ouaq
nepnori rragnofi ocl.r, 6o.ltue nn6oft I.I3 Allcltepcufi no xaroft-,rH6o
npauori, npoxoAflIqeft uepe; roqKH saAaHHoro MHolKecrBa' OAsaxo
ora Aricnepcufl He [peBocxoAlrr cyMMy 4zcnepcuft BAoJIb AByx
ocefi Xr v Xz H ecJIH Bropofi co6creeHuufi eexrop IrcKJlloqaeTcfi Iz3
paccMorpeHur,  To Hens6eNHo I IpoucxoALIT r rorepf l  I I3MenquBocr l l .
B srol,r r 'refKo y6e4nrlca, ecr'I l{ cnpoeKr}lpoBarb BeKTop Qaxrop-
Hbrx 3lraqcHuir. Yti cl loBa rIa ocll Xr u Xz. Xorl npu 3roM Helioro-
pble TOqKfi H MOfyT yAa,'IgTbCg OT CBOeTO CpeAHeIO 3HaqeHI'If l '  BCe
paBHo npoHcxoALIT yMeHbueHae Ancttepcuil tto o6ellM nepeMeHHbl]'I
(puc. 6.22).' - -  

Tenepr paccMorpHM AaHHbre ra6,r r .6.  l9  H paH)KI ' IpyeM KalKAoe
ua6;rrcAeHrle rro AByM nepeMeHHblu. TorAa ua rpaQaxe 3rl{ AaH'
uue 6yayr BblrJrflAerb raK, KaK Hso6paxeuo Ha pnc. 6.23. Pasxu-
poBaHr{e npHBoAr.rr K TOMy, qTO rIepeMeHHbIe oKa3blBanTcff B BbIc-
ureft creneuu Koppe,rupoBaHHblMil, pI gToT Qarr orpaxeH n roNr,
t ITo KoBapHaII I4s Tenepb paBHa 21,9.  Tar< KaK Hcr loJb3oBa"r I I Icb oA-
HH rI Te >xe ua6,rrc4eHltg, To Al'IcnepcllIa ocralorcs HeI' l3MeHHblMII.
Ec,rn reneps uai l ru co6ctseHnl te BeKTopbI  H co6crseuubte 3Haqe-
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6.21.  I lpoexqul . t  roqeqHHx AaHHbtx ra6.1.6.19 Ha TJIaBHHe KoMnoHeHThr.

iepclr f l  r ro xolrnoHeHre I  panna 37,9,  a aucnepcuq no KoMIIoHeHTe I I  -  6,5

I'ut. 6,22. ,lI,ne nepnona-
q1,r!bHo 3aAalIHHe TOqKII

{cner, rure xpyxxu) npoex-
r f ipynrcc Ha TJaBHyIO
RorlrnoneHry I. IIpoexqnu
ux o6paaon (reunne
l(pyxKH) Ha ocu xoopAu-
Har npilBoAcr x ueHtueft
AficneporH. Ilorepu AI{c-
nepc'rH nponcxoAffT H3-34
T0l O' IITO He UCnOJIb3YeTCt

rraBHaq xounoHenra I I

i r r rn uonorl  xoeapt iau,t touuoi i
coi-rctgeHHLIe BeKToDbt I Ior ITl l

Marpr.rubr, ro Mo>I{Ho o6napyxnrb, qro
He yMeHbIxl lJ I I ICb:

I I  _

{i,rnar<o HoBbre co6creeuHue sHaqeHna 6y4yr coBeplxeHHo Apy-
larrn. f lepnoe co6creeHHoe 3HaqeHI'Ie paBHo 44,2, tat< rITo renepb
{repBafl fJaBHafl ocb Aaer BKJTaI\ B CyMMapHyrc Altcnepcnrc, paBHyIo
44,2144,4, r.e. 6o,ree 990/6. Bropas ocb raK MaJIa' qro ee floqrli
Ireno3MolKHo HaHecrH ua auarp-aiuuy (puc. 6.24). OqeeuAHo, qro

\ioi.r{rro or6pocurr Bropyrc rJIaBIlyrc KoMnoHeHTy c orleHb ualoft
noreperi 4H-cnepcuu MHo)KecrBa AaHHbIx. CAeJIag 3To' Moxno
IIpCAcTaBHTb ljcxoAHble , AByMepHbIe AaHIlbIe C nOMoIqbI'O OAgOft
eAHHcrBeHHofi nepeueuHoii (onpe4e;lenuofi nepnofi rrasHofi rol\d-
noHeurofi), a 3ro o3Haqaer, qTo ocyqecTBJleHa peAyKIlHt pa3Mep-

HOCrH HCXO,IIHbIX AaHHbIX Or AByX K OAHOMy.

[ 0,7-1.l

| -o,oa I
,  [0 ,68- l'  

lo ,z+j '
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Puc. 6.23. , I launue ra6.r.  6. lg paH)Kn_
poBaHbr lt HaHeceHbr na rpaSr.rr

Puc. 6.24. 3,n,runc, onpe4e,nenHufi nex_
ropaMfi  4ncnepcni i  u xonaptaqnf i  pan-

)r(HpoBaHHbrx AaHHbrx pNc. 6.28.
l , laeHal  r {oMnoHeHTa I  upesnuuaf iuo
Bbrr ' ]HlrTOfO 9"1.1?I ]Ca cooTBeTCTByeT

990/o o6lreii Aucfiepcrrrr

2 0

, c

v")-  { n

5

20x 1

Pnc, 6.25, Fpaenvecxoe npeAcraBJreHue
paHAoMH3HpoBaHHbtx AaHHbrx ra6.l .  6,1g

Pnc, 6.26. S.nusxrli x oxpyxHocrl en-
r'runc,..onpeAeneHHbrfi BeKropaMr| AHC-nepcnfi r xonapuaqnfi Anff paHAoMH3It-

- .  
poBaHHbtx Aaf lHHx pnc.  6.15.

l , raBHar KoMnoHeHTa I  ,4aer ,nt Iur  ge-
3Haqr.rTe"rr6Ho 6d,,riluuri BKnaA B cvu-
vlapHyro Aucnepcurc, r{eM a06aq rr3 ;c-

xol1Hbrx nepeMeHHbrx

ercr  op Z

Bivlec: io paHxHpoBaHufl AaHHblx MO)KHO 6ltnO 6u npOBecTI' I

Dari lor 'r?l3., l I I1Io, KaK IIOKa3aHo Ha pI ' lc. 6.25. PasloM143alII l f l  pa3-

ovi lrret '  rr(IO KOppelgII l IP MeXAy AByMt [epeMeHHbIMH, T. e. nO-

lvqeHHcie R pe3y, ' Ibrare 3Tofi  npoueAypbl SHar{eHl{e KoBapHaqHlr

p'annct H_V.jto. ,&,acnepcun, ecTecTBeHHo, ocTaloTc.g TaKIIMLI X(e, TaK

Kati Mbl i lcno/ ' lb3oBar' l l ' l  Te )Ke AaHHbIe I{ npOCTO Ii3MeHI'IJII I  HX nO'

9q.1r)K. Fc.lu safttr  co6crBeHHbte 3HaqeHI{t l t  co6crBenHble BeKTo-

bu ,,roi i  (oBapllaufloHuofi  MarpIJubI, To [o, ' IyrIHM .4Ba BeKropa:

-l na .l6creeuHr,rx 3HaqeHprg [oqrl{ paBHbI Mex(Ay co6oli: [ep-
1 j ( )u i )zr  BHf)  24,3,  a Bropoe 20,1.  Tar<nu o6pa3oM Haf tAeHbI ABe rJIaB-
il l , ic |rcit J.;ri lr.rf lca, xoroplrft [oqTH coBnaAaeT c oKpy)KHocrbK)
(prre . 6 2bi 3ro HaxoAr4rct B coorBercrBl4n c ucxoAHbIMI4 rlpeAflo-
-io/ri( ' l1l.r tf,1 ; '  (J TOrvr, qTO l(Oppe,'If l I lHfl MelKAy nepeMeHHbIMI,I [oqTI'I
t l v , i t . ' JJZ l f l ;  i . . re IOBzT€. [bHO,  ABe HCXOAHble  OCI I  IOqTLI  OpTO' )HaJIbHbI '
' I ' l r  

: i  r<ax .1Be lrcxolHbre rrepeMeHHble i loqrl l  paBHbI no BeJtt i l IHHe, To

ir:r i i - Ielrxr,;r  oclt  o[peAe,!f l IoT 3Jr, 'r I4nc, 6, 'rLI3KHfi x orpyxHocrlr.  HH-
Kii l r} IO i I . [ ' . \ . i I ]E OCfi,  AA)KE HAiiAEHHL,IC MCTOAOM IJIABHI,IX KOMTIO.
t iei] ] .  i re 6i:r1yr ryr lue, qeNr 3TLr ABe I{cxoAHbIe IIepeMeHHbIe. B yKa-
3a):,  j to| (  r{T\ iauHH He cyulecTByer TaKofo npeoopa3oBaHIrf l  r lcxoA-
ltbl\  AaHli i) ix, KoTopoe IIo3Bor' i l , IJIo 6l i  yueulruHTb qIIcJIo r lepeMeH-
l ibr\ 6e.s 3HaqHTeJrbHoii  [orepu uHQopMaqt{I, I .  I(oHe.IHo, Ma,loBepo-
r{T j ,r .) ,  r i l 'o6br ecrecrBeHHbre MHoxecrBa ,4aHHbtx uMe/' ta Hy"ieBbte
r . .o l i i r l )Ha i i l l r r  A , ' tg  Bcex  I Iap  I IepeMeHHbix .

B srou npocroM rrplrMepe cuaqa,{a Bblr l l tc, ' t f l racb KoBapualr i loH-
iraf i  MaTp;lqa, 3, leMeHTbr KoTOpoI4 OTpa)KaIoT LICXOAHbIe eAHHI.{UbI
lu3)lepeHxr, f IpH yc, 'roalH, r{To Bce nepeMeHHble Bblpa)KeHbl B oA-
HIJX I{ TEX XtC T"TI{ COII3MCPI,IMbIX CAPIHI.TUAX, I, ' IABHbIE KOMIOHCHTbI
61' lyr oTpa;Karb orHocrrre, 'rbHr, i i i  Bec pa3,r lrqHblx nepeMeHHblx.
Orlraxo xreroA f, ' raBHbrx KoMnoHeHT qyBcrBureJleH no orHo[IeHll ]o
r{ Re"rrHrri . i l jaM a3MepeHHii,  noarouy, ecJ'rH AJI}IHbI paKoBHH 6paxuo-
{ro.t 3aAa}ibI B caHTHMeTpax, a IxHpnHa - B MII, ' IJII IMeTpaX, TO nepe-
MeHHafl,  upeAcraBJrrroulaf I I IupaHy, 6yaet ol(a3blBaTb B l0 par
(.ro; luuree BJrlrrHHe Ha pe3yJrbrar, qeM [epeMeHHafl,  npeAcraBJlff to-
lIIa t A,']lIHy.

Cuepe,ruofi rryrb npeoAoJIeHI,It groro garpyAHegufl cocrol4r B
cTilrrAaprH3arlxH Bcex nepeMeHHblx TaK, qTo6bl oHI. l  i {MeJILI cpeAHee,
paRlioe 0,0, u Alrc[epcrrH, paBHbIe 1,0. TorAa 3JIeMeHTbI KOBapI.{a-
iitloHHofi Marpr{rlbr 6yayr cocroqrb r.r3 KoppeJrtIIHfi, LI rJIaBHble

KolrrroHelrrbr 6yayr riMerb 6espasuepnbrfi BHA. Ilelr crasAapru3a-
I IHLI BblpOBHtTb BJII ' I f lHI4e IIepeMeHHbIX, AI ' IC[epCIrg KOTOpbIX Mau'Ia'

H vL'IeHbIUI{Tb B/rll'lflHHe nepe\'leHHbIX, AI'lCnepCHt I(OTOpbIX B€JII'IKa'
3r-c uoxer oKa3arbcq Hex{e.{arerbHofi, Ho Hen36ex(Hofi npoue,uy-
pot), ec,rH l , IcxoAHble [epeMeHHble Bblpa)KeHbi B paSJIHqHbIx I ' I  He-

,  |  -0,221 ,,  [  0,981
I  I  o,ssl  " : lo,2zl
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coBMCCI ' I i \ r b r x  eJ , r t r uqax . , l l e  Mr rp  [ 12 ]  np r iBo j l r r r  r u r r cpccnb re
I ]puMepbl ,  oTHocf iu l l iecf l  K B"quf lHrrro cTaHAapTH3at Iut r  Ha fJraBHbie
KolrnoHeHTbr,  I rb lqHCd' Ise: ' rbre r ro feoxl rMr. rqecKl iM H lerpofpaSHue-
cKUM AaF IHbrM.

B 6o, ' l ru luncrBe reoJorrr r recKux l lprnrepoB or t iocrre. r rbr lb te BeJIH-
L[rrrbr rjepe]\leilHbtx xfpnrcr cyxlecTtseHHy]o poJrb tr [o3To]r] ' IIpeA-
IIOIITLITe,IbHO rIpoBoAr4Tb xcc,reAoBalILIfl c oplifr,rHaJIbHbIMr] i lepeMeH-
HbIMrr u lrcxoauofi r(oBapriarruoluori uarpuuefi. B rex yc.rroBrif lx,
KorAa rpe6yerca craHAapru3oBarb nepeN'reHubre A.r f l  Toro,  qro6u
cAe,rarb Irx coBNIecTHMLrMr.r, cJeAyer IIoNIHHTb, rITo cBoticrBo. t ioTo-
poe Kax(eTCg oTHocr lTe, ' lbHo He3HaqrrMbr} ' r ,  MoxeT ot(a3aTb ct {JbHoe
BJu.rgHHe Ha aHaJru3. Ananorn.l ito, ecr'u.i I{oMfloIreHTbI Bbrqrrc.rlf lrorcg
xg Koppe,rrfl r{uonsoii Marpur-(rJr, uarpysK}r AoJr}KHbr 6trrt si, iqircleuH
II3 crat r1aprrr3oBaHHbIX,  a He I rcxoAl tbtx  : r taqerrnf t  nepel i r 'u i {b lx .

Paccr iorpu, ta eQr lexrr , r  ana,rH3a r" [aBHbrx Ko\rnoHerrr  Ha 6o,ree
IxrrpoKoM x.{rro}KecTBe AaHurrrx, ucno,rrb3yg Ii3Meperii l f l  t ir, 25 c,ry-
qar?so feHeprrpoBaunorx 6,noNax,  nepeqr. rc , r reHr{brx B Ta6, ' r .  6 .18.  Ko-
BrprrauHoHl laf l  MaTprrqa n"ry, f r ,  ceMI nepeMeHHbrx nprrBe,D.eHi l  B
rr6 l .  6  21.  Co6crs6HHbre Ber(ropbr  f lB"Trrorcf l  KoopAnHartn l r  ocei i
f " i laBl rLrx r ioN,rnoHel t r , [ .eHr i I ix  Io  6 loxat ' t .

l lepal re Asi i  co6crseHHbrx BeKTopa cocraB/ ' r r ror  npr{ i l , lp l ro
93|e o6urer i  Arrcnepcau u3yqae\ , roro r , rHo)hecrBa raHHbrx.  f le i rar , i i r ,
cocTiruJf l ror l \u l i  npuueplro 600/s o6i l {er i  A i ic i lepcnH, 3.ae: .  : i : t : . , io . r l -
l l l i ie  i l r i , leAbr B i lepeMeut t i , te  xs r t  xo.  o6e 3TH Iepe; \ lc i j i i .e  ! ]1 , ' rq-
IOTCfl OTI-rOtUeiiI lf i i l{tr, COAep}KauIiiNitr B 3iral,{eilaTeJe nepetueirHylo
x3, r. e. A,'rr.rHy xoporxoii ocu. orcnAa MolKHo cAe,'raTb Bi:ri lo.: i. rrTo
I IepBaf l  f , : laBl laf l  KOir ' l lOI leHTa f l03BO'r teT yCTaf laB, ' I f tBaTb paJ, ' i l l r { i l f l
B To"ruiirJHe napar'rre.rreflrtneAoe. I{a puc. 6.27 sullo, r{TO 3TC Tar(:
oqef ib r r , r rocr iue Te"rra pa3MeulaIoTcf i  Aa, leKo cf lpaBa,  n30rreTpl lq-
Hbre-raJeKo c, r reBa.  f lepnaa r (oMroHeHTa I le  no3BoJrf leT ocvxi ,ecr-
Burb pa3re,reHrle 6pycorroao6rrbrx I,t rr. locKrrx red'r, TaK riaK IiaixAoe
r.r3 HHX Hr{eer xorq 6bl oAHy oqeHb Ma,ryrc KoporKyro ocr. Orcn4a
\ 1b I  3aK . r I r c r r aeM,  r {To  f t e  p i l aa  I ( o . \ i l i oHe t {1a  _ \a l ) a I {Tep t t 3 )  c ' f  Bb i co  LV  I l o
OTHOI ICHI I I .O  K  OCTAJ IbHb IM  DA3MCDAM.

Bropof i  co6creeuubr i r  nexrop r rMeer 6o" [ lur . ie  Beca no BCeM
TpeM ocfl i\ l  r tro A"I]HHe r"ranHotl AHafoHa.TH. Mr,t l, loxeu r{HTelirrpe-
r l lpoBarb efo KaK ( laxrop,  o6o6neuuo orpaxarcUui i  pa3\repbr
rer'ra. 3Ta r..rHTeprrperar{us xopouto corJ,racyercfl c pHc. 6.27. Blo"rt
nropoft rnasHoft KoMrroHeHTbr napaJIJre.[enI,IrreAbr paccopr14poBaH[,r
B coorBercrBkrvt c HX pa3MepaME, Irp[qeM HarrMeHblr]l i ft pacno,roNeu
BHr{sy, a uaa6o,rrurufi - cnepxy.

Hurepnperaqlrfl cMbrcJra Hafpy3oK Ha rJIaBHbie KoMrroHer{Tbr
HHorAa Ha3brBaercr altpo6auneft. BogrraoxHo, HeKoropbre cneqrrarH-
cTbI ctII{Ta}OT, rITO IlCnO,llb3OBaHHe 9TOfO Tep[.IXHa AenaeT npolj.ecc
6o;ree [plreMJreMbru. fpaQnvecKoe npeAcraBJreHve Harpy3oK Ha
IJ IABHbIC KOMNOHCHTbI OKA3bIBACT CYIqCCTBEHHYIO NOMOII Ib B I . {HTCP-
nperaqax (puc. 6.28).  HanounHu, r i ro B r.n.  3 co6crBeHHbre BeKro.
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Konapnaunout laq Marpnua arq ceMu r lepeMeHHblx '  H3Mep3HI lb lx

ua 25 napa,r.rre,lenilneAax (npr.rneneHa TOJtbKo HI{Xtlgc qacTb ct{MMeTptlqHot'r

ruarpuuu)
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i r i , r  no j lEepra" r i l r cL '  cTaHAapTI r3a{u I I  TaK,  qTo6b l  cyMMa KBaApaToB

!! \  t , ' r i lH paBHfl , lacb eArlHi lre. f loarolty 
"Harpy3KI{ 

orpaxalor^ j :Tl

ot.rroci lTe.lL,Hylo 3HaqrrMocTb nepeMellHoii  oTHocl ' ITeJIr,Ho HeKoTopoll

l ' , l r tuo l . ' i  i (oMnoHeHTbI ,  a  He 3HaqHMocrb  caMof t  9Tof i  KoMnoHeHTbl '

:irrig fiff u npuBe,r K pe3y"Ibrary, Koropblfi ult o)KLAaJII'I

L ,Tonr i i icnepl{MeHTe, pa3AeteHlie SopM He f lBlf lerct BTIoJIHe oII-

i rO. te . ;euHt iu . 'Tpeto"  r " IaBHaf l  KoMnoHeHTa Aaer  BKJIaA^B AI ' I cnep-

. , , ,u  nuo,o  OKOIO 4o lo ,  U ee  MO)KFIO paCCMaTpI ' IBaTr ' -KaK QaKTOp'

r i l l )zt, \Kalolulrfr  A.rHsy" cpeguefi  r to Be;HqI' IHe ocu' f lo-aa4unaolty'

3 coeALIHeHI.I[  c ABiMfl [epBbIMI' l  KoMnoHeHTaMH 9Ta KoMnoHeHTa

Iio:lBo,lseT ocyilIecrBl'ITb rlor'IHoe pasAer'IeHl're nJIocKI'IX n 6pycono'

. l lo6rrr 'rx Te, ' I .  bTor pe3yJibrar He f lBJlf lercf,  He')KI ' IAaHHbIM' TaK KaK
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Pgc' 6'27' lvlerxu raansux r(oMroHeHT r\aHHbrx flo 'floKaM flp€!,crnB,rriHbt Hii nJlo-cKocT[ n, taBHbrx xounoueur I  u t I
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Puc.6.28.  [ Ipe4crae,reune Harpy3oK Ha r , raBHbre KoMnoHeHTbr Arc r .aHHi,rx r1( ]  cJry_qaf iHun 6,norau
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ts  KATICCTBC HC3ABHCIIMI, ]X NCP-E\{CHHbI,X B 3KC,,CP}IMETITE BbI6I IPA-, l trcb 3HaqeHr.rq ;l,rrlHbr oceil. xoTrr AByx noM[oHeHT J,OCTaToqHoAJrfl, xapaKTeprrcrnKrr 6o,rlrueii qacrrj

li.T.l"^5 Bce xe rperb, KoMroHeHra 
"J;l'"'ff#:"ffi ;:[::r".H;cyulecrBeHHbrx J.era.rer i .  Sror npuMep noKa3r,rBaer,  qro MfK_

113_luun MeroA orpeAe,'reHr'rr acrrHHoio qrrcd,ra Jrn'efiHo rre3aBlrc'-MbIX BeKropoB, col.e-p_X{aulHxcrr B MaTpaqe. nor"o"y^oH no]ro"uo",HSMepHTb H36brToqHOCTr, MHO)KeCTBa nepeN,reHHHx.
282

flcrb.lec.er rpaHYnoMerPIrqecKHx
B3CTbIX B 3AJINBC

0 , 6
1 , 0
N A
n o
0 , 3
I , l
0 , 8
1 , 0
1 , 8

9 , 5

9 '

t , 7
0 , 0
0 , 0
0 , 3
0 , 3

1 0 , 5
0 , 3
l o

70,2
A O O

73 ,7
75 ,3
6 2 , 5
68 ,  8
1 0 , 2
1 6 , 3
a < a

1 5 , 8
1 4 , 5
3 8 , 8
30 ,4
40  ,0
37 ,0
1 5 , 6
, 4 d
t q 9

1 3 , 3
t A q

0 , 4
0 , 0
0 , 4
1 q

0 , 4
0 , 5
I , t

o q
9 q
9 l

0 , 3

l ,

2 , 3
1 , 0
0 , 0
0 , 8
0 , 5
0 , 0
t tI  r t

0 , 4
0 , 8

3 , 9
1 3 , 8
4 , 0

l l , 5
5 , 1
5 , 9
4 , 9
8 , 5

1 3 , 6

t o '  /
20 ,6

1 , 6
I , Y

O '  t

l l , 5
7 , 0
2 , 1
3 , 4
1 , 9
3 , 5
6 , 3

AHAJIII3OB

6aparapna,

i  @ Kareropua

..ua*or*' 
i  l  -

t q 9
90 1
o ( (

23 ,8
36 ,9
30,  I
'70 q

73 ,8
6 r  , 9

59 ,0

d 9 ,

44 ,5
32,5
45,4
54 ,  I
56 ,0
37  ,3
63 ,  5
D + ,  I

45,2
3 9 , 3
38,2
4 9 , 5
3 l  , 8
a o o

3 l , t
2 1 , 0
43 ,  9
37  ,0
3 9 , 6
55 ,  4

r  5 , 3
23 ,9
r5,2
, A A

3 l , 6
r  4 , 0
l 9 , 7
1 4  4
l 8 , 8
18,2

T a 6 n u l q a  6 . 2 2

nPo6 (r 7o ) Aonnrrx ocaAKoB,
urar Jlyusuanax

o o
0 , 0
0 , 0
o o
0 , 0
0 , 0
o t

R q

0 , 6

8 , 4
1 9 ,

7 q

n ,2
3 , 8
a a

2 1 , 3
1 5 ,  I
1 5 , 1
t t  I
I 1 , 0

0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0

0 , 9

I L

3 , 0
4 , 5
3 , 8
L I
A O

4 '

4 , 0
? o

0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0

o q
1 , 6
I , B
t q
6 , 5
3 , 3
2 , 6
0 , 0
o '  /
3 , 4
2 , 3

0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0
0 , 0

t , 4
c ) q

1 , 0
t q
9 7
e a

2 , 0
0 , 0
0 , 0
1 , 3
0 , 0

24,7
t5,4
2 8 , 5
, 9 L

3 0 , 3
ao '7

4 1 , 9
1 0  0

2 0 ,  l
3 0 , 3
1 7  , 7
r 6 , 6

q l

6 , 0

5 , 4
4 q

r 3 , 9
R q
7 '

5 , 1
8 , 3
A 9

l 3 , 0
o t

1 4 , 3
7 , 3

r 0 ,2
1 9 , 9
15,7
8 , 5

l l  , 2
9 , 1

8 , 1
4 5

4 , 3
4 , 5
7 , 8
5 , 4
7 , 8
5 , 9
4 R

1 , 9
8 , 3
6 , I

9 , 5
7 , 9

1 0 , 0
7 , 8
9 , 0

l l , 4
l 0 , 2
8 , 4

l 0 , 4
o 7

3 , 0
6 , 4
4 , 7
2 , 0
3 , 0
q a

6 , 3

t 9

5 , 5

38 ,  4

32 ,0
1 9 , l
2 l , r
37 ,2
25,4
40,2
29,5
2 8 , 0

5 , 6
7 , 7
, , o

4 , 8
o , o
6 , 1
q q

7 , 1
7 , 5
Q q

283



I7 podonceuue ra6,t. 6.22
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I I : ry  ;3H14f l  ocaAKOB H3 3a" ' IHBa Eaparap l t i t
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l r \ ' {eeM i lHQopil{aqufl  6o,1bue, qe-\I  HaM HyTHg-l]  ! 'ei lcTBrlTer' Ibl iocrl l '

H O!.Ha nepe\1el{Hat{ fB"IqeTcfl  H36l ' lToqHoft '  Hel is6e;xHo' qTo ol l lO

r roocTBeHHOe 3Haqe l lne  MaTpt iuL ' , l '  nocTpoeHHof i  no  ra t i t t r l  AaHHbIM'

rjvAer o6r:are.rruo HyrIeBbiM' B paccuor!:i::-Y. n,Rill|tp:^, tvnttu

nO BCeI,t  nepeI, let lHl, lM He COCTaBT'If leT B TOt{t iOCTll  i00Jq '  f  at i  I(al(
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3f l l lqeHI ie  KoBapHaqHoHHOi i  MaTp! l l lb t  r IOsToMy oqer lb  Maro '  Ho He

D i l B H O H y i l l o , K a K 3 T O 6 H . [ o 6 l t - e c r y t 1 2 s 3 a ] l K H y r o i l M a r p l r q b l '
f  , ' raeHtte KoMnoHeHTbI, T' e'  co6crBellHble BeKTopbI no AaHHbIM

au, ' t " " ,  Eaparapna,  t tpHBe4eHbl  B^Ta6" ] '  6 '24 '  Oruer t lN I '  t l ro  ABe

rep B LIe KoMIr oHeHrbr ] ' ; ; t ; ; ; ; ; t  90 
19 - -1s 

neuqrrBocrlt  AalrHlr i-" '  H a -

rPy3l iH IIo nepeMeHHlrrt{ A'tq I 'Byx KONInoHeIIT npe' lCTaB'lel lbl  I ]a

l r1 ' . .  O Zg.  l ' l s  a roro  rpaSur<a B i l , r ,Ho,  q ro  nepBaf l  f " laBHaf l  l i oMI lo -

HeHTa xapalirepH3yer orraoc"Te'r lbl lble Ao"' l l l  TOHI{l lx l ' I  oqeHb roHl(t lx

rbnaxnu i i  B  ocaAKe,  r .  e .  o rHo l I IeHLIe  f iecoK/  ( r , ruuaf  u 'n )  '  BrOpa l

' lo*nJnaut, xapaKrepl ' I3yercr orHo[IeHIIeM coAep)KaHIz14 MeJl(oro

lr orleFrb x,{e.rrr{oro i lecKa, a BCe Apyrl4e rIepeMeHHb,le I ' IMeIoT Beca'

Ar;; ; ; ;  K Hy'rrc'  3rux 4ayx KoMnoHeHr BIIo'rHe AocrarorlHo A'rIq

orl lcaHLlg i IoqTH BCefi u3MeHquBocTH I4cxoAHbIx AaHHblx' I I3 KOTopo'
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B r : l : . . rBe rprrMepa rprr l , reHeHrs MfK K feor,ror[qecKrr]r  : raj la-qatr pacctvrorpHM AarrHbre_,,B3rrbre y Kpana6ef iHa l l  S6epalrua ;s i j  ,[pIiBeAeHHbte s ra6,rr. 6.22. Outt npe4cran,lxloT co6oft 

.parv",,o'rro,
50 rpauy,rol,{erpuqecKrrx aHa,lu.3oB 

"po6 
;;;A;";;;;r:;r.o onutf i : j i , . l ipT:!"1 n sana4Hofi  uucin 4err,ru Mrrccrrcrrnir  (urrar

J_ty [3uaHa) .  J ra  npo6bI  npuI IaA,ne l r {aT pa3, , I r rq r rb rM . .1oHHbi  , ,  , i , i ,  r t l r_f l I \ - { '  COOTBeTCTBy iOqt iM pa3HLrM Tr ; ra l } . r  Ce i l r r i , re lT i r r l l r l .  ;  ! j . rOBOt iaHaJIAS npoBoAILrCg c noMoll lbto I(OMITIeKCa CuT c hHTepBa,loMl -0 .  l lo . ryqeuHbre AaHHbre npeAcraBrrs, rn co6oi i  e . .oui i . , ipoua""-
I j b re  o lFJo r i l eHr ra  Qpaxqu i i  pas .nuu r ro ro  p l r3Mepa .

u KaqeCTBe u3yqaeMbrx r iepeMeHHbrX paCCMaTpr. {BaJr}rJb nDo.ueHrHbre co4ep>r<auul @paxqurl bnpaa"r""noro pasMepa n rax<.qofi
1906e. 

Te N<e- nepeNreHHbre HcronseoBaJrucb npr.l BL,rqncJleirrrrr ra-I{IIX CTaTHCTI:IIIeCKHX XapaKTepHCTAK, KaK CpeAHee 3HaqeHae, xOaQ_
!111ueur 

orcoprr.rpoBaHHocru H acr4MMerprlf pacnpeAer.r€ririn pa3.Mepa 3epeH. C louou{lro MfK Mox(Ho r.rccJreAoBarb 83ai:r,tocBr{3bNIexAy pa3/ ' r ,qHbrMrr  Spaxquavn u uaf i 'u  Har60,ree aQ{,c l i r i iauyo
1I_]'1r6"naq,ro, rprqeM repi\{prH <<san6onee eQ@exruiri i ,r i?> coor-BercrByer QaKropy, AaroxreMy Haa6o"rlruaft zx'n|g 

-"- 
ay"urrpny,

r' l i lcirepcrrro. &1lr nnpane o)KrrAarb, qro Hafpy3Krr rra [epBJ/H) f.rraB-I{yro KoMnoHeHTy HeKoropbrM o6pasou M')KHO Crr,Tarb arr,,poKc,-naqueft cpeAHefo sHaqeHrifl, raK Kar{ o6uqHo rt, .t1"i i.r.rrKa -san6o,-iee e$Qer<rusH afl, HX BCex Bo3MoxHbrx crarricTrrK.
f\HaJ'u3 HarrHHaercq c Bbrrrl{cJreHllf l arireMeHToB KoBapH ir, iuourioliI I f  rpHubr ( ra6n.  6.28) .  craH4aprns a\Htr  B 3roM cJryqae ueo6x3a-Te.r IbHa,  TaK KaK ITCXOAHbte IaHHbre r l3MepeHbr e oAHttx r r  rex Tr ieerr{HHrIa-x , ',.[f l  BCex nepe_MeHHbrx. Heo6xoAHMO OTMerHTb, .rro i iaH_Irbre [peAcTaBJrflroT co6oji uprz6,rax<euHo saN{KHyryro Marpuuy (r. e.

:^9: fo-nncrBe c"qyqaeB cyMMa nepeMeHrrbrx cocraB, , ra6r  iOOg,,o; ,
KOTOPA '  CHOBA HAT IOMX} IACT  HAM O TCOPCTUqCCKH HHTCPECHO[ {  HBa)KHOM B.rrpoce, cB_fl3aHHOM C uu4yqrzpoBaHHbrMH orpai{arenouur-r i i r  KOppe" l r r r ' f l r \ '1r i .  KoeapnaqrouHas ru iotpur la <<, ,epeonpe{r ] rerra>>,
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Kosapuaul,toHHac Marpnua
Baparapnn, urrar

T a 6 n n q a  6 . 2 8
_rpaHyJloMeTp|,tqecKt|x aHaJIIl3OB OCaAKOB H3 3aJrnBaJlyutnaua (np-uue4eaa ro.,tbxo Hftr{Hrfl qacrb
cl.rruuerpuunofi Marpuqu)

x7XdX5X4XgXzXr

xl

4 1 ,

V

4 ,8443
-2,6234
-0,001 r
- l  ,5449
-0,5972
-0, 3805
-0.0222

4 68 , 8480
8 l  , 3941  353 ,1255

-219,? lgg _84,6165 130,2741-l! ,?5^97_ _73 , 0435 41 : 761 6 30 , 4350-!t_,2997 _66,5433 34',ss27 ti"it6t, 22,4t8s-s7,8s78 _56; t$3 ze,s iJo le ;BeO; i i ,gsas 17.e670

K. . r  ro  q :  , \ , . - l  9O.  d : -2 -3O,  Xz-_B*44t ,  . y r :4_SO,  Xs_5_6t l r ,= 6--7 O, . f  . :7-6 g,

I
II
III
IV

VI
VII

T a 6 n u L \ a  6 . 2 4Co6crseHHHe 3HaqeHuc r l  co6crBeHnbre BeKTopht (r, laBrue KoMnoHeHTbr)KoBapHar{HoHHoji  Marpurlbr, np[BeAeiHoir B ra6n. t .Zi 
-"- ' - ' - ' '

Bexrop I  
LoucrBeHHoe 3Ha-  

|  Bx laa  B . [ . ^ t rcnep-  |  Cyun, "  BxnaAoB
|  

' " " " '  
I  c H o '  Y o  I  B  a u c n e p c n o

I

659,7759
3r8,4384
35 ,1959
6,7528
3 , 8 1 9 3
2,3763
I  ,5540

, ,  K e r c q :  . \ ' ,  - l -  l O ,
X L : 6  - 7
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6 4 , 1 8
30,98
3 ,42
0 ,66
0 , 3 7
0 ,23
0 , 1 5

64 ,  l 9
98 ,  l 7
98, 59
99,25
99,62
99 ,85

1 00,00

Xz:2-3@, X: :3-4rD,  Xr :4_b@, Xs:b_6rD.

+ 1++
++

^t  ̂ f

a r

l t

o - t
z  - Z
G  - j

A  - +
A -^-- c

- 7 0  - 6 0  - 5 0  - 4 0  - 3 0  _ - 2 0  - 1 0  0  1 0  2 0

Prc. 6,30. Ilpoexquu aHaJra3oB ocarhoB 3aililBa Eaparapun fla fl.rrocxocrb repBbrx
"lByx rJIaBHIllx KoMnoHeHT. PasrflqHr'te cliMBoJ'rbr coorBercrByloT nflTr.t pa3JrHqHbrM

rrnaM ocaAoqnurx nopog [37]:
J-n ' rsxeel re u npu6pexHbre necKr. r ;  2-u, rucr l re p) 'c , ' roBble nccnu;  J-u.u lcrbre
lrcpci'oBbre rreciirr; 4 - 

"0.:: i;::; i l i ,  ;, i ,JJ"",,.r,1,.r 't 
-5- oDr irrrr,recrcre rr! 'rbr c uor-

fo BbrTeKaer, qTo^pa3Ae,reHr.re Ha r.r, ' tr.rcTyro rr i. ' i l tHltcTyro q)pLll ir lurr
Hecyll lecTBeHHO. oCHOBHbt€ pa3;lHrrr.rq \Iex{Ay ocaAtiaMLI \,ro;{ir{o
JIOilrH rro,rtHocrbro onucarb To"rrbKo c Iro}lotqbro JByr nepelrelt lrbrx.

Mrr uoxeu npoBeprrrb pe3y,'Ibrarr,r Haruero alta,rl lr3a l lyreNl rro-
cTpoeHHfl npoeKrIi lI? Ha6"troAerjal '.t Ha nepalre -]Be fJaBHL,te KOlino_
i l eHTbr  (puc .  6 .30 ) .  CpanHure  pa3 , r r . r qne , r , r ex1y  rn laMH ocaAor l rb r_ \
n o p o A  H a  p n c . 6 . 3 0  u  H a  p n c . 6 . 3 1 ,  u a  r ( o r o p o ] t  n o K a 3 a H a  3 a B r r c t r -
MOCTb lJeAlraHbr pa3MepoB 3epeH OT KOsoOHUtreHra orcoprrrpoBaH_
HocTu (xnapru"uruoe orKJroHeHne).  Bepof lTrro '  r r ro eue 6o.ar , iur r i i
r rHTepec r IpeAcraBd'r f ler  pr jc .  6 .32,  rae H306pair (ero orHor i leu l r€]  co-
Aep)<aHnff MexKoft H oqeHb Me,u(orl i lecqaHbtx tppaxUHii. Bce arrr
. ' l i la f  paMMbr r rMeror  nprr6"TH3trreJbHo oAtrHaKoByr0 lsQerrunnocr l
C TOqK}I  3PCHUfl  PA3AENCHI. I f l  I1 'TI I  THIIOB OCA.I I {OB, IOTf l  - i I ,1 ' I  I iO.
crpoeHr4f l  ArrafpaNlMbr pxc.  6.32 rpe6yerca 6o.r l rue sKcnepi lN,reH-
ra. r rbHbtx AaHHbrx,  qeN,r  Ai r f l  f locrpoeHrr f l  pHc.  6.31.  Taruu o6pasolr ,
,1 , r9 pa3Ae, teHuf l  o6pa3i IoB l ra ceMb pa3Hbrx K, taccoB rro pa3N{epv
AocraroqHo ro,ribKo AByx ofleparrr4ri npoceHBa HHrr. Kpoue roio,
pe3ylbTaTbt  AHaIn3A C l lCIO"tb3OBaHHeM MfK noKasr, rBalor ,  r rTo
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F}|c,6.31. ,u.uarparuua 3aBl ic [MocrH KBaprHrtr  oT MeAHaHbI B OCaAKaX SaJtUSa 6a-
paTapLlfl B Q-eAIHHIIax.

Cznso.ts l  re xe,  qro u ua Pl lc .  6.30

ocaAKlr s 6accefiue lvlo;11Ho paccNlarplrBarb KaK cMecb AByx TI'rnOB:

nect(a H l , tucro-r" ' iuHHcror i  SpaxuHl l .  B erou npHMepe MeroA
tJIaBHLTX KoNrnoHel{T 3acTaBr'lf leT He To.rIbKo [o-HoBoMy oIIeHATb CO-
cTaB il3yqaeNrbrx ocaAIioB, Ho H BHeCTU B MeTOAI'IKy I 'Iccr' leAoBaHIlf l
IIeo6xoArlNIbre Il3)lellelt i i ff, nO3BorttIouIIIe 3Haql4TeJIbHO coKpaTHTb
pacxolbr npr.r r, l i lHHM ail:r i 'Jl}f i r lorepe I4H{rOpMaUHH' Taxoii gKcnepH-

MeHT C He3HaqLITe,rbHbIMLI l l3MeHeHnffMU 6sn [poBeAeH !,eeltcou

[13] . f lo,re3Ho cpaBHI'ITb 3TH p:e_3y,'IbTarbl c p_e3yJIbTaraMI'I '  loJly-
qeHHbrN{r{ A,'rf Tex )Ke AaHHblx K,roeaHoM [35] C IOMOUIbIO Q-iure-
roqa tpaxropHoro aHaJI i I3a.

Hurepecir o n poBecr' cp aBHeHr{e oTHocr.rTeJrbHoft 3 S 6eKrIlBHocTI,I
cpe4uero, nepnoir fJIaBHoft KoMnoHeHTEI H coAepxaHI'IF rlecqaHoft
(rpaxqfia A,'rf l pa3,'IHr{eHlIq [grI,I TunoB ocaAoqHblx lopoa B 3a.III{-
dd. gro MoxHo cAe"narb, npI.rMeHI'IB ogaoQaxropuuft ArlcnepclroH-
Hbrir aHa;rq3 K rDvnnaM, O6pa3OBaHHbIM nfiTbIO TI{naMH OCaAOTIHL'I1
nopoA. Orsorueriie cylrn,t r<na,4paroB MexAy tpynnaMH K o6uefi
cyMNle KBaAparoB c,' iylKllT Mepofi Tofo, HacKo,'IbKo cl{, ' lbHo rpynnbl
cBR3aHbr r4.rrr{ Or;t2,rreHbI Apyf oT Apyra. f lepemeunar, AaIoilIafl
Hau6o, ]buee orr ror leHue SSa/SSr,  oK?3blB?ercs Hal{6oree 30SeK-
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Puc. 6.32. ,ll.uarpaurrra 3aBucr{Mocrr.r coAep)KaHnc necKa or orHogreHr,rc coAepxa-
HHfl ToHr{o3epHncroro necxa K oqeHb JoHKqo3epHncroMy B ocaAr{ax sa.rura Eapa-

Cuvso,rlr re xe, qro u ua puc. 6.30

l uBrroii l . irf l  pa3,rrur{eHat TrJrroB ocaAoqHr,rx [opoA. tr4cno,rtsvg
coorBercrB\,rou!rir rr3 r{purepnes ANOVA, yKa3aHHbr.\ B rJr. 2, on-
pele.:rrire, r{oropag u3 Tpex repeNletrHbrx .f lBr'Ifercf uaH6o"lee aS-
t|lenlrrruori.

BosMox{Hlr rr l ipyfrre Merolr,r Hcc"rre;loBaHUfl! Koropbre rtoA-
'iBepiritraror no"tb3y ua6opa crarucrr.iK u KBa3ricrarl lcri.rK, npriMe-
ufle\{bIX .t Jrl xap ariTeprrcrr.lKr.r ocaAorlHbrx ot,rtoxetrrri i . Btr.lr.rc"'r}re
JTU CTAT I ICTHKT I ,  MO}KHO I IC I IOJ Ib3OBATb  UX  B  KAqCCTBC NCOCMCHHbIX
s MfK,  a raKx(e nn6par l  u3 Hr. rx  re r iora6usaqnu,  HHrepnperaurr f l
t iolop brx rro3Bor'rrrr noJryqr.irb a QQerru nuyrc x a p a KTep r.rcrr.IKy ocaA-
Iion. Onpe4e,rreHur pa3r'rr,trlHbtx crarl,tcrl{K, IIpltMeHfleMbrx npH n3y-
t {eHr. r r r  pa3Mepots 3epeH, r rprrBeAeHbr Bo MHofHX crrpaBoqHbrx r r3Aa-
I lHrx no oca4ouuof i  l terpo,r rofnx,  Hanpr lMep n pa6ore <Do,rra [8]  .
3r l r  xaparreprrcrr i i iH N,roxHo BbrqHc,r rurb r ,J t t r  ueo6pa6orauuux
.,larrHbrx, nplrBeneHHbrx B Ta6r'r. 6.22. ATanu3 r, 'raBHbrx KoMrroHeHT
I loBblx nepeMeHHblx oKa3brBaeTcrI  or leHb [oyqHTedtbHttu.  AHa,roruq-
ubre Hcc.r reAoBaHr{ f l  6unu rpoBeAeHbr f  przQQurcou u OH.1pu-
x o r r  [ 2 1 ]  .
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R-METOA OAKTOPHOTO AHAJI I43A

Ocgoeo f iMeroAarJ IaBHL ixKoMaoHeHTt lB ' { se rcs ' l i l zne f i uoenpe -
o 6 p a e o n a H t l e m i l c x o I { r { b l x f l e p e M e H H b l x B / / i l l o B b i x [ e p e M e } I H b I X ' .
|AeKaX{Aa f l l ] oBa f l nepe r , I eHuan- , t t l ue , l i i l aq i (o } i 6uHaq I I f l cTapb l x "
3ror npoqecc ocyulecrs,lf iercu TaKI'iM o6pasotur' qro6u Kax{AaR Ho-

Bar{  nepeMerrur"  Au"ura Bo3MoiKHo 6o' r i lunt i  BK"qaJ '  B cyMMapHylo

; ; ; " ;p i ; ; .  npn'BbI t I f ic" IeHl I I l 'oBbIX repeMeFIHbIX yt lurb lBalorcf l

Bce ncxoAHble AHcrepcHH'  Tar  xar< l l lK,  soo6ue roBopr '  He cfa-

""a""u"an"Ii 
MeroA, MbI HI'Iqero He MoxeM cKa3arb o Bepogrriocrl l '

cs tsannoi i  
"  

npou"pn - i  iunor"r .  3ro npocro t rareNlarnqe^cxt t i t  l te-

"oa.  
Oanrr .o nfu npnunrnl l  perueuui i  o6 o l6pacutBaHl l l l ' ieKoropblx

n e p e M e H F I b I X l l r ' l l l l i o M l O H e H T ' A a l o i l I u x o g c l r b r t a " l l i i i B K ' , [ a I B C y M '
NrapH.vlo AUCfl epcHlo, f lpuxo!,urcfl t lci lo"Ib3oBarb l leKoropble crarllc-

T I I q e C i i l 4 e l { p u T e p I ' I l r ' H e C U O r p A i { a T O T I T O I I O C " I e ; ( H l l e I I N I e I O T C l l ! t b '
Hbre orpaHllqei l l l t  u p-eI1{.9 r lpxMell I I lv lLI (o6: 'op 3'r l lx i(pi iTepi leB

; t ; " ;A ; ;  l l oppucou 
' i511) .  

Mero ;1  f r laBt ib lx  i ioMI IoHeHr '  n i i r i  l t r

aIIarl43 fpyi l f l ,  ornuc*iatt-t< rof i  Kareroptl f l  \ leroJ'oB' o npl ' l ro-l l loc-

'r ' r{  Koropblx CyAAT f iocJle ] IX npIIMeHeH]if l '  a I lc HLl OCHOBaHIUi reo-

per l l  qcc l (HX pa.ccyx4eHuu.
(p axTopHbll l  aHa,t l l3 '  roropufi  f lpr lHflTo cl lurarb crarucrl lqecl i l lNl

MeTOno],{,  H€cl(of lbKo oT,' I l iqaeTcfl  o'r  3THX MeTOAOB' TaK I{aI i  B efo

OCHOBe .r: leX<aT HeI{OTOpble IIpeAIIOT'lO}Ketl i I f l  O rIpIIpOAe II3YLll l€i ; iOft

iouonynno"ru. Srtr npe,lno,rbx<eHl{f i  no3Bo"Iglor yl<a3arb re of iepa'

quri ,  I(oroptte ,4onxnit 6url  Btl I Io"IHeHbI, a raKlKe r lyrb' I lo l ioro'

poMy HaAo c'r leAoBarb npl{ r lHrepfiperaqun p€3]rbraron' l ' ' ln r ie'

Koropbrx  npot leAyp $anrbpuoro  aHaJIH3a co3AaHbI  Aax ie  l io l l rcp : tH

sHaq i t \4oc l t I  [40 i ,  r lo  o I t l t  peAI {o  i {cno" lb3y Iorc f l '

B  QaxropHol , t  a t la r l t se  npeAl lo " la raerc t { '  r l ro  cBt i3b  }1e} l i ' L ) r  /n

f lepe\IeHHLIT{1.1 Mo)l{ l{o cqnraiu oTpa}Kellr leM roppe' lRqnonHot:t  3a-

B l l C I , I M o c T ] , I K a } I { A o l I I . I 3 I I e p e M e H H b I X c p 8 3 a n N { I i o H e K o p p e J l i i ] o B a H -
ulrurr (tat<ropaNII{.  O6r, lqHoe Aorlyl i l 'el l l re cocrol ' IT B ToNI'  qro

plnt. [Oatdny Ai ici lepcfi ]O /,Jf l  nl  l lepet '{eH}Ibix i l {O)l(Ho Bl- lr l l IC' i l lTb

c rolvtoxrblo grrcnepctl t i  p-cpaxropoe [JIIoc BI("IaA' npol lcxozKrel l tre

I ( o T o p o | o o A I ' I H a K O B O A , { ' { B C e X l ? 7 - I l c x o A } l b I X n e p e l , l e H H l t x . B . . i l a l i -
ropHoM a H a J-I l l3e p,,.r ,  

"  "tn 
uolx QarropoB H-o-car- 

I  :=^?i. t :  
t t t  o 5 r t l t t  x

tparc ropoa,  a  I Ie3aBucnMal  o r  HI rx  cyNl ) lap l la f l  1 'o6aexa oC ' i ' t ' l i Io

i iu.o,ou*r.o rparcropon cnequQuanocru' @axropHatl MoAe'ib Bblpl l-

)KaeTCt B C.rleAYIOi{e\{ BI'lile:

Xi :Za i , f  , l  e i , ( 6 .51 )

fAe l ,  -  r - r t  o6uiu i i  cpar<rop;  p -  3apaHee 3aAaHIIoe r I I lc ! ' Io  q)a i i ro-

;r;; ;; e - c,ryuarinat{ xo'vnoFIeHra' npnt-{Yo-:^-:l:}.?ln9ti rteper\rerI-

irofi ,y;. Tax rar 'Meercs m ucxonjj.brx nepe*eHHbrX z1;, TO c_Viqe-

crByer u rz  c , ry ' raf rHLrx i lepeMeHHbrx s i ;  paccMarptrB19Y:I .J . : , t . . t " '

oHr.r cocraB,'trlor Belirop $ar<ropoe cneqHQuuuocrtt ' . KosQQ{lutleHT

air  Ha3brBaer."  
"u.pyaion^ 

1-a nepeueunof i  ua r - f i '  $ar<rop'  B xon'

290

floHeHrHoM aHaJII.I3e sTOMy rrOHflTHrO COOTBeTCTByIOT Harpy3KH I,Jrn

BeCa Ha lr l laBHble KOMIIOH€HTbI.
l lpe4nonoxs\{, qTo nepeMeHHbre x; uMeroT MHoroMepHoe Hop-

MaJrbHoe pacnpeAe"'reHne., [ ,ucnepcua u r{oBapuarlrzu o6pasyrcr
lraT'prIqy noprrAKa mXnx. LIs Qopuy,rn (6.51) ourreraer,  qro Ar.ra-
ionaJbl{bre gr'reMeHTbt aroft MarpI,IIlbI - lrcfiepcrn m nepeMeH-
,"tbix - Mo)KHo BbrpasuTb Qopiuy.roli

p
r f - - . ] t

s i i : ) ' , a ' l t i v a r  e j j ,  ( 6 . 5 2 )
ffi

a HeAIi3foHa,rtbHble 3JIeMeHTbI, I{ .{ t I  KOBapltaqHU, UMeIOT BH.r{

(6 .53)

Ocuonuyn f l rrroresy r faxropuoro aHa.r ix3;r  B Marpriqrror i  Qopue
.vo,)r(iro crpopl,ry;rupoBarb cJreAyrourrM o6paaorr. Ha6"rrclaelrafl i<o-
rai luai i rror iHaf l  i , rarpuqa, r ioropyrc NrLr o6osuaqnru qepe3 [sr]  ,  aa-
.r tercs npoir3BeAeHHeNr Marptrqbi t topf lAr ia mXp rpar<ropuux Ha-
I-p)'3oii (xoropyro rnri,r o6osrrauun [AR] rr ee rparrcrro3trrrurr nJrr.oc
r]aroHa.rrbr{af_ Marpur{a noprJAKa r l tXtn r lucnepcrrf  Qarropoc cne-

r r 1 1 Q 1 ' r ; 1 r 9 6 1 1 r  I r ' a r  e ; ; ]  :

[ r r ] :  l ,4R l  .  [AR] ' *  [ var  e ; i ] (6 .54)

t j  i lcsyJrbrare yMHo>KeHHr l,rarpilr{br i lopagxa m)(p Ha ee
rpii i lcrloHHpoBaHFryro noJyqI,II,r xraTpHUy noprrAr(a fi i),( 771, rioroDaf ,
Jriu3lio, 6yaer rNrerb rojibKo p no.rroil{HTeJibHbrx co6creetr}rbr;{ gua-
qet t i i f i  I i  coorBercrByloqux rnt  co6crscuHblx I le i (Topoe.  E,c" ' i r r  p :m,
ro r i -Tpi l11a I i  a I  e i ; ]  o l (c3LrB: . icrc f l  To,J i . tccTBer i r rof i  r r  Haura 3al rqa
3 TorlitccTlr sKBllBa,'renrua MfK. B rex c,Tyrrarlx, r{ofAa p<nl, Mbr
iro,'r i i ir iLi orlerrr{.rb r\{arprlqy ttapaMerpoB [Ao] , r e. uarpnqy Qax-' topubi \  Haipy3r) i i ,  r r  A[c i lepcnu c]arropon c lequ$rrr lHocr i r ,  T.e.
\ lzr f  i ) r : r ; i \ ,  I r . 'are i i ] .  Or , . , rer l r iu ,  urO e Qar i ropHor, r  aHa,r r r {3e npeAno-
. ra iaerct { ,  qro r t i . rcJro Qaxropoe p H3necrHo Ao aHar ' IH3a,  TaK r iaK
ircc.]eAcBsTe.nb, rrcxoAfl x3 Her(oTopbrx npeABapHTejrbHbrx paccy)K-
tlenl.ri i , B cocro'THrru npeAcKagarb ru{cJto (tariropoe, or Koropbrx
i.tBrlulr rr3yqaeil iafl r i,rone,rl. Ec"lr.r qrrc.rro Qaxropon p 3apaHee
lrl ie,lcr{r3:lrb He.rb3fl, To pa3Ae,'reHrre 4ncnepclrfi MexAy o6uruuu
Qr:rr-;rct,.:r. i lr u c,barropol,t cnequrlluHocrrr craHoBurcfl Heo[peAe,,reH-
:rr,rl i . 3rot na:i,rrnrir N{oMer{T Li}tofAa ocraercfl He3aL{er{eHHbIM 3KC-
i re l l r r l feHTaropar, l r r ,  Koropble I Ib t ra]oTCr r {cno,r rb3oBarb sarropHuf i
atra.trI3 Alfl <<iiog",rri _pir6r,r>>. Onpe4e,reitHoe ApyrIlM cnoco6olt quc-
.uo rfarrropoB p, lA*), r,rarpur{a Sa_xropur,rx Harpy3oK r.r Ar{crepcurl
cneurrrp i iuecr<l . rx  ( tax lopon Ivare;y]  oKa3brBarorcq B3aHMCCBf i3aH-
tiLrlrrr. tr, lx He"rtsq orIeHHTb oAHoBpeN{eHHo, rrooroMy A.rrfl Haxo)I{Ae-
;rur{ e.r,rrHcrBeFrFroro peueHr.rfl neo6xo4uuo BBoAHTb pa3,.tItqHbre or-

p
f1
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paHurreHr.rfl. f lpoctefiuree u3 HI'IX-3To rlpeAflo,']oxuTb qHcJIo qaK-

ropoB paBHblM HeKoTopoMy alpuopH 3aAaHHoMy ql4c, ' Iy  p '  -K coxa-

,reiruro. s 6onluuHcrBe reo,'tofgqecKl' lx SaAaq qllcJlo Qarropoe
Hefl3BeCTHO 3apaHee I.I MOX{eT 6url 4axe BaXHbIM O6lerrOlt t lC-

crreAoBaHI,If l. f lpyrofi r lyrb-3aAarb rpaHI'lUy i lu6o l.rItt [1R] [AR]"
JrH6o AJtfl, [var e;i] LI 3areM r3BJIeKarb Qarroplt Ao rex nop' noKa

oror npeAeJr He 6yAer Aocrl.rrHyr.
Md 6yaeu ucc.reAonarb ABe H3 MHorHx cxeu QaxropHofo aHa-

Jrr{3a, HaqaB C HaXo}KAeHus CO6CTBSHHbIX gsaqenufi H CO6CTBSHHbIX
BeKropoB KoppeJltuuoHHotl Marpnllbl I l 3areM or6pacuean MeHee

uu*nr" l ls HHX. 3rO ge npItBoAI4T K <<I',ICTI'IHHOMy)> QaxropHolly
peIIIeHHto, oAHaKo MareMarllKa gr'II ' IIIIK6M npauo,rIzHeftna, I ' t 3To

iipv6,raxeuue [cro,'Ibgyercfl BcFoAy_B HayKax o 3eMJe, B Koropb]x

npnueHaerca QaxropHaffi, auanug. Mu nptleeAeM TaK)Ke KparKIaIl

obeop MeroAa MaKcLIMaJIbHofo npan4ono4o6ur,  roroput t  Aaer
<<ltcttruune>> Qaxropu. K coNa"reguFo, coorBercrBylouue MareMa-

THqecKHe npoueAypbl c!'lllllIIKoM Cd'IO)KHbI, qro6lt I,Ix 3jlecb

on t i cb lBa rb .
Xora nepnl l t i  l ls  paccMarpuBaeMblx MeroAoB QaKTopHoro at la-

,t!t3a IiCnO,rIb3yeT f,l laBHble KOMIIOHeHTbi, Bce }xe BbIq[c,'IeHL{e co6-

crBeHHbIx guaqeuul i  u  co6crseHHblx BeKTopoB B 3ToM cr ' Iyqae pa3-

JIHqaeTcfl c AByx ToqeK 3peHr.rfl. Bo-nepeux, co6crneHg_t' le 3g_arleHllt

BbiqHc, ' r f  IOTCf l  , l ,Jr f l  CTaHAapTH3OsaHuOIl  KOBapuaUITOHHOH, U, i lH KOp-

perf lrrr.roHHoii ,  uarputl l t .  3ro npeg,noJlaraer He ro'r]bKo ro, qro BCe

IIepeMeHHbIe I, IMeI0T oAuHaKoBbIe Beca' Ho TaK}Ke [o3Bo"'I f leT IIaM

cr ruTarb  BeKTopbI  TJ IaBHbIX KoMloHeHT QaxropavH.  Bo-aropux"

CO6CreeHHtre  BeKTOpbt ,  Bb lqgcr ' leHHble  B TaK Ha3b lBaeMOH HOpNIa ' i IU-

3oBaHHor?  Qopve (cna.  c rp .  135) ,  npeo6pa3y lo rc f l  raK,  r l ro  oHI l

OnpeAe"rlsrcT BeKTOpbI, AJ'IUHbI KOTOpblX npOnOpUl' lOH-S"IIbHbt TeM

Bapuaqnf lM,  KOTOpbre  oHr r  lpeAcTaB, ' r f l ]oT .  3 ru  npeo6pasonaHHble

cO6CreeHHtre BeKTopbI fB; ' t f l IorCfl  Qaxropanu MHolKecTBa AaHHblx.

fI n eo6 p a s o6 a H g e H o p M a,'r r4 3 O B a H H br x, rJ,'r r{ eAlr H H tI U t'tX, CO 6 Cr e e U -

Horx  uer . ropon n  Qaxropr , r  ue  HapynaeT Ha l ipaBJeHHr i  t ]ex ropron n

He H3MeHfleT UX A,'1LIHbI. 3rO , le,raeTcq yMHOXeHHeM Ka)KilOrO 3Je-

MeHTa HOpMaJI r . r3OBaHHOrO CO6CTBeHHOTO BeKTOpa FIa  COOTBeTCT-

B y l o u e e c x H f y " ' I f l p H o e 3 H a I { e H u e , T . e ' K B a A p a T H b I [ K o p e x b I { 3 C o o T -
nbrcreyrcqero co6creeHHofo 3HaqeHgs. f lo, lyueurrtrr i_ Qaxrop ecrn

BeKrop,  B3BeueHHbr i i  nponopuuoHa, rbHo BK. r raAy n  o6uty lo  A l l c l lep-

CHIO, KoTopyIO oH IIPeACTaB']f leT'
B , t ruq ' i r6  c raH4aprusaquu o6cyxAa. I locb  B o ,1 l toM H3 npeA 'ecr -

By}oul]X pa3Ae.II0B, t locBfl IqeHHbIx MeTo.I.y |JIaBHI,Ix Ko\ ' inoHeHT"

3Aecl Mbr rIpoAeMoHCTpI4pyeM ero' Hcnor' lb3ys AaHHbIe, [pe.[,craB-

J ieHHbre  Ha puc .  6 .33 .  Heo6pa lorarHaf l  KoBapuaUl loHHat  N{arp l i l l a

I,IMCCT BU,II

r 6,08
I r r,oa

1 1,08.l
27 ,5+ )
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Plc.  6.33,  Muoxecrno AaHHbrx no craH-
Aaprr.t3aqr.rH. Heo6pa6oranHbre AaHHbre
I tMeIoT cpeAHlte 3narteHl tc Xr:E u Xr:

: t 0

( 'oScrBer rHbr f i  aeurop I I :

u ; r u  7  o f s .
.U.arpuria co6crBcuubrx Ber{

Pnc. 6.34. ,ll,aHnue puc. 6.33 nocJre
craHAaprH3auH r.r,

Osrr  ur ' rercr  Hy"reBbre cperHue 3HaqeHut
r I  EI l iHI , lqHOC CTAHIAPTI iOE OTK.IOHCTIIJE.
Orverur ' r ,  qro o6" laci l  s laqeHuir  o6ezx

20

nepe\,f eHHbrx o/luFraKoBbI

I{ c, leAyIoIUHe co6crgeHHLte BeKTopbI n co6crgeHHnle 3HarIeHuq:

co6crnesHr,rr? aexrop t : f  : ' : : - l ,  co6crseHHoe 3HaqeHne 32,2J, unu
I 0,921

9 6 7 0 ;
t  o q 9 r

co6crseHHtr i i  nexrop I I : l  : ' : :  I ,  co6crseHHoe 3HaqeHue 1,3g,

unu 4ofs. Ecnn ,"" ou"nof"-.?;'"nJo"r3oBarb, Bbrr{urar cpeAHHe
Ir oCy^IqeCTBJIgfl Ae,IIeH14 e Ha CTaHAapTI.r3OBaHHbte OTK,IOHeHr.rfl
(puc.  6.34) ,  ro KoBapHarIHoHHaf l  (u, rz  roppenaqnoHHaa) Marprrqa
CI 'A I I ; ' ISPTUI3UPOBAHHb IX  AAHHb IX  6YACT UMCTb  BHA

Le co6crseHHbre BeKroplr  u co6crBeHHbre 3HaqeHaf l :

coocreerrHr,r i i  nexrop t: i  : ' i :1. l  co6crBeHrroe 3HarreHne l,8t j ,
|  0,707 |

rr,ru 93 o/o ;

[  
- : ' 1 :1 - l ,  

co6crBeHHoe 3HaqeHHe 0 ,  t4 ,
L 0,707 )

i  1,00 0,96 I
L  0 ,86  1 ,00  j '

ropoe IUl

| 0,707 -0,707 
1

L0,707 0,707 l

0



IT CO6CTBEHHbIC 3HAI{CHIIR'  I ' IJ I I I ,  CKOPCC' KBAAP THbIE KOPHI ' I  H3 H}tX'

orrpeAe,rsrcr MaTpl{qy cHHfyJItpHbIx 3HaqeH[ft

IVTS6 o,o I f t,so o'o 1
l A l  : l '  l : l  ^ - lI '^ r  -  

L o,o l rw+ I  L o 'o 0,37 J
Co6crsegHl te s t laqeHl l f l  no 4 lopHry. ' le  $ 'a2)  Mo)KI{o npeo6pasonar l

r r  $a t< ropn  [ , 4o ] :  IU l l l l-  -nru6'ooriooittr" 
r iepebro co6creeHHoro BeKropa e $axroplt

KBaAparubIft ropeHr us co6crseHHbrx 3Harreuufi, ro rax4at rlar-
ropHaff HarpysKa B3BeuIeHa npolopquoHa,rrbHo KBaApaTHoNr)- Kop-
Hlo H3 BKraAa B Alrcnepculo, coorBercrByroqero Aassofi fieperueH-
nofi. B Harreiv npliMepe nepuuii Qar<rop cocraB,rser flptrMepno
1,86i2,00:930/e o6uteri ArlcnepcflH Harlflx AaHHbrx. Vla Hltx
0,964'/1,86:50% coorBercrByer nepemeHuofi  I  u 0,964r/1,86:
:500/o - [epeMeHttott 2. AHa,roruqHo nropoft $axrop cocraBr'rser
70lo o6ueft AHclepcHI{, npnqeM -0,264210,14:500/s coorB€rcrB}€r
nepeueHHofi  |  u 0,264'10,14:50% -nepeiraeurror i  2.  Cro npoqeu-
roB Hsx{eHqr.rBocrrr nepemeHuorl I pacnpe4eJrflercr {a Ala (rar<ropa,
raK N{e KaK H 1000/s rraMeHriuBocru lepeuenuof i  2.  (Bsanlruocrl
B,rlrflHrrfl grr.ix Al4crlepcuir ua 4aa Qaxropa - ueris6exHoe c.rle.r,cr-
erre pa6oru c Marpul{ef i  nopa4xa 2X2. 3ro coornorrreHr.re, soo6qe
roBopfi ,  He nl leer Mecra Ad't f l  xrarpnu 6o, lee BbrcoKrrx nopnSxoe.)

Pacnouroxae Qaxropnue Hafpysril,t n Qopn,te Marprrubi, Mbr ilo-
lryqnM Marpr4uy $axropusix 3Ha.reHrrri, r(oropafl rJrfl AarrHbrx
plrc.  6.34 uN,reer BrrA

Cpaxrop I  - 10,7a7 1.86 I  __ f0,961 I
lo lot  i ,86 J=- lo,so+ i

KounorteHrol  Qaxropa Hocf l r  I Ia3BaI Iue r f iarcropuaLx HaepAsoK'

I :c .nu npeo6pasosai [ te  BbIr Io/ ' lHeHO npaBur ' lb l lo ,  TO CyMMa KBaApa-

ion $axropi l r ' rx  uarpysox 6yAer paBl{a co6crneuuot t ly  3HaqeHII Io:

(0 ,964) '  +  (0,964)  u :  1 ,86;

l- -0,707 0,i4 I i .__0'264
rP rnroP t '  

L o,ToT 0,14 | 
-- 

L i1,264

C1'urra IiB:rAparoz $axropnr,lx 11?r.Pysol^i .r.aKlL'e 
pallHa co6cr-

re i i i i o \ { y  3ua , IeH I I I o :  ( - 0 ' 264 )  r+  (0 ' 264 )  2  : 0 ,14 '

3rH'Aea 6axropd rpaSr luecNi l  npeAcraB'r le l ib l  Ha Pl Ic '  6  35 '

t)pueurarjuu iportropoB raurre )Ke, r(ati t{ I{cxoAHbtx co6creeHHltx

B e L J  i i i r o B ,  a  I i \  j l . r l l l i I a  p a B H a  l { B e j ] p a T I l b I M  K O P l l t x l  I I :  C C 6 C r g e u u l t x

, , r ia ' ,e i r r i i .  Co i rc rueut t l te  3 t Ia ' I c l t I I t i  ) iapa l {TePI ' I3 \ r lo r  o l l toc r t re l l t lu i i

BKr raA Ka)KAOI-O co6cr te l lHofo  BeKTopa B cyN{MapHyIO A l lCnepcHIO'

l ' jsa,reurrs A,!r iubr BetiTopoB, i l l )eAcralJ, ' i f l lourux Qarroplt '  paBHbl

( .O6CTBer rHbI Iu  3 r ra r te r tu f lM ( rOuUee,  KBaApaTHbIM I (OpHt lM I '13  COOCT-

fJe i l i l b r . \ :  :ua . ieun i i ) ,  no3ToMy rpaKTopbr  oTpa i l ia . IoT T : t i i )Ke  ' i i l r cnepc l lu

(n .nu ,  6o . ree  ro r lHo,  c raH! ,aprHb le  o r l ( r ' l o l leHr rn) '  Tax  xax  co6crBeH-

I l i , le  Be l iTOpl r l  C I IaqaJ Ia  I IOp i \ ' t i i ' [ l I3OBaJUCb'  '  3aTeM yMHO>Ka' I ]HCb Ha

Pnc. 6.35, fpaQnuecxoe npeAcraBneHle
lnyx QaxropoB AJIfl AByMepHblx^AaH'- 

nui,  ueo6paxeurrux Ha Puc' 6'34

l Oaxropsr

I
1f0,e6.r
2 Lo,e64

flepeueuHue

Ec;n eogsecTrr B KBaApar 3,reMerrrbr
qerrrrl i  u npoi.r3Becrn cyMr,rrrpoBaluie no
cy ]yI tlbi BKd'raAoB rrepe ilreHII blx e cp a r<rop lr

<Dax'iopu

I

I I
- 0 ,264 ' i

I
0,264 l '

Marput{bi rpaxropHr,r.x sHa-
xaN<4ori  nepeveHuoi i .  ro
6yayr or:r,HHar{oBLI\IIi" T. e.

Cyir,rvu
I I
I I

i  1 ,00 i
L  1 ,001

3ru cy l tnu Ha3brBaIorca o6w,nocr f l .uu,  r r  Lrx npnHtro o6osHa-
,i: ' . 'rr, h j2, fAe j - I lo\{cp nepelteHeoii. Ec"rtt oilpeAe,III it ' t '  rrt 6atiro-
3oB u3 r ioBapHauHouuoi l  r , larp i tubr  r roptAKa ntxnl ,  To l rx  o6qHo-
crrr 6y4yr paBHbr rrcxoAllbrr\{ Ar.rcnepcHffM. Tar xan il{br }rcrroJb3yeM
craH., lapru3uponaHHrr ie i iepeMerrHble,  To 3Tr. r  o6ul r rocrr r  panurt  i .00.
OrHar<o ecJ'tn rr3lJ;ieqb ueHb[Ie rfaxrol;oi:, To o6qrrocru 6y:yr
t4cnbue l rcxolnbtx . ' l rcncpcnt?,  u . \ lL t  l lod ' tyr {HM I IoKa3rre, r l  edtcpeN-
TnBrrocrr {  r rpuBeAeHHoro N{Hox{ecrea r farropon.  Hanplruep,  ecJLI
ccxpaHHTb ro, ' ibr io  o4rr i r  ( raNrop u3 I larpuubr nopa.qxa 2X2.  To
o6u{soct t t  6yayr  paBrrbr  hr '  :0 ,9642:0,93,  hz2 :0,9642:0,93.  Ta-
r iuna o6pasoM, coxpaHeHrre ToJrbr{o oAHoro saxropa no3Bo,r l f leT
yuecr l  93f6 / lHcnepcHI. r  nepnoir  nepeueuHof i  l l  930/s Al rcnepcl lH
sropof i  nepemenHot?.

Tax xar 3HaqeHl4fl o6ut,uocreri 3aBuctr or ql4c,. 'ta coxpaHfeMbrx

Qariropon, To Bonpoc o i loc,'IeAHl{x craBLIT Hac nepeA drt4tloM oAgofi

1 |  0,9642
flepeueHnue 

, j O,OO+,

-0,264' I
0,261' )
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r43 Ba)KHeftU[x 3aAaq QaxropHoro a:Hailvsa - KaKoe qUCJIO QaK-
ropoB AO,,r)KHO 6r;rl coxpaHeHo? K coxa.neunlo, Ha sTOr BoIIpoc

HeT npocTo|o oTBeTa, Ii e|o oTcyTcTBue qB,'If leTcfl oAHI,IM H3 caMbIX

cepbeaHbrx Bo3pax{eHaft nporzn Qaxropnoro aHaJILIsa. f lcuxonors-

3Kcrrepl.{MeHTaropbl Ha paHHefi cTal..uvr pasBrTllf l, QaXropnoro aua-

,"jt{3a peua,'IH 3Ty 3aAaqy npflMO,'IIzHefiHO: OHH onpeAeJItJII ' I gTOJ'IbKO

Qarrdpon, cKo,'I;Ko rpetioei,ra npoBepfleMafl rrMr4 reopl.f l ' ' [ lpyrofi

cTo,rrb >Ke npH6JI.l)KeHHbIil c[OCO6 cOCTOLIT B TOM, qTO OnpeAeJIfleT-

cfl TO/tbKO ABa It,II l t TpIr QaKTOpa, TaK KaK 3TO MaKCHMaJIbHOe rlnc-

" r ro,  Koropoe Mox(Ho n3o6pa3uTb IpaQ[qecKH Ha Al la fpaMMe pac-

Cefur.rr, H "rrrO6Oe yBe,ri[qeHl{e qpIC!'Ia SaxropOn BeAeT K yBeJII{qeHIiIO
p a 3 M e p H o c T I n p o c T p a H c T B a , B K o T o p o M p e [ I a e T c f l t I o c T a B , ' I e H H a f l
salaqa, B pe3y/'IbTaTe qero ee TpyAHocTI' l saMeTHO Bo3pacTaIOT'

Heroropne zcc.le4oeaTed'rrr coBeTyroT coxpaHflTb cTo,'IbKo saK-
TOpOB, CKOJTbKO HMeeTCfl CO6CTBeHHbIX qHceJI, 6o'rlurnx eAHHllubI.

l4nlri ln c,'roBaMH, coxpaHrlorcfl Bce OaKropbl, Koropble Aalor 6o"lb-

rxHit BK,'raA B AIICIIepcI,irc, qeM IlcxoAHble cTaHAapTH3HpOBaHHble
rrepeMeHHbre. B 6o.tirur{HcrBe [pHMepoB r'rr{[]b HeMHorI{e oaKTopbl
coAepxaT 6o.nluryrc qacTb BKr'raAa B AHcirepcHrc ._\4HO)KeCTBa AaH-
Hbrx, u 3ra peKoMeHAaur.tg oKa3brBaeTcf no,l le3Holi. oAsaxo ec,l l l l

lCxoAHbre [epeMeHIIb le oKa3blBa]OTCg cJIa6O KOppe, ' I [poBaHHbIMH
H.rru HeKOppe.iIHpOBaHHbIMH, noJloBuHa uilv 6o'nee QaxropOn Mo)KeT

uNterb co6irseHHure 3HaqeHrrr, 66,rlurue eAilIrgrlbr. B pe3yrrbrare

r{e To"lbKo no.rlyqaeTcfl oqeHb 6o,rluroe qllc! ' io Qaxropon' Ho I. l Bo3-

trIOX(HO, qTO HII OAIIH U3 HI{X He AorlycKaeT HHKaKOfi HHTep[peTa-

uufi. Ec,tt{ Aai{Hble raKoBbl, rlro oaKTopHblii aHaJ'l l{3 K HI'IM [pHMe-

HHM (r .  e .  ua6"rro i laeMble Al {c l lepcul l  Bo3HHK; l l l  6 , raro4apn roPP?-

. I ] f lU I I ] I  \ , 1C }KAY NCPCMCHHbIN I I ' I  I J  PACCMATPHBACMbIMI {  QAKTOPA[ ' IH , l '

To ,,rrirub HeKoropble Qar<ropu raror 6or'tblxoii npoqeHrHblil BK.IIaA

B cvNI\ rapHylo ;1t rc i lepcHro H o6_[ tHocTrr  HNle]OT BbICOKHe .3 l lar leH]1f l .
I-c.,rrr ,r,,rrr TOfO qTO6rrr yqecTb 6o"roruyrc qacTb ucxo!,HolZ II iCnep-
( .HH, Tpe6yeTcf f  cOXpaHeHue 6O. i IbrxofO qHC. l i l  cpaxrOpOe I I . r l l l  ecJI I I

3rraqeHHfl-o6uluocreii IIecKo.rlbl{l ' lx IIepBblx cpatiropoe H143l(l le, To

$aKropHafl MoAerb qaul,e Bcero oKa3brBaeTcfl HeIIoAXoAsuIeii.'  
f lp'eNle qeII Eepexo.(lzrb l( paccMorpeHulo c'leAylouefr npo-

ueal'plr Qaxropnoro aHaJl:|^se, a HMeHHo BpauleHl' iIo cpaxropulrx

OCeii .q.rtt n't.tyqettttff <<npOCTofi Crpyl{rypbl>>, rtpllNle-HuM ll3"loxieu-

Hbte Bblue [,IeTOAbt Ii paccN,{oTpeHHoMy npllN'lepy. Mr't r 'rcno.l lsyel't

!aHHbte ra6. [ .  6 .18 u coxpaHqN,r  ABa Qaxropa,  raK KaK HHT]rHI I t '1 f l

rroAcKa3brBaer trar,t, rrTO B 3TOM c"qyqae Tpe6yeTcfl To;'IbKO AIJa QaK-
ropa.  a r rNIeHHo $axropu pa3Mepa u oopMbl  Marpuua craHAaprI ' I -

3 i lpoBaHHbrx Ancnepcnr i  u-  ro lapuaqut i  npl lBeJ.eHa e ta6t .  6 .25.

B ra6"r .  6 .26 l? 'ua t l larpI ]qa CO6CTBeHHbIX BeKTOpOB U, '1 i l  r , r laBHbIX

I i oN InoHeHTI lnp l lBe l ] . eHb lTaK)KecooTBeTcTBy i ,oU I I t e I , IMCooCTBeHHb le
3Har leHHf l .  Mr, r 'coxpaHuM ro. [ t ,Ko nepBble ABa u3 HI4x I r  [peo6pa-

3yeN,r ux n Qaxr.opur. c arofi r led'rbro yMHO)KLIM HOpMaI?I3oBztHHble
co6crnennure eemoptr Ha KBaApaTHbrfi KOpeHb H3 coorBeTcrBylo-
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T a 6 a u u a  6 . 2 5
CraH,qaprl,trupoBaHHbre AHcttepcr.tr n xoaS$uqxeHrbr Koppercuun
Anfl ceMrl nepeMeHHbrx, n3Mepe.HHbrx Ha 2b napar,leJrenrneAax,

yKa3aHHbrx s ra6, , r .  6. lg (npuneneHa ro. l i ro H[)KHqq
[o,'roB[rra c nvrlrerpuunoii marplqu)

;Lj !. Xs

I ,C0i . )
0 , 5 8 0  1 , 0 0 ( )
0 , 2 0 t  0 , 3 6 4  t , 0 0 0
9 , 9 1 1  0 , 8 3 4  0 , 4 3 e  1 , 0 0 0
9  ,?9q  0 ,  166  _o  ,704  0  ;  163
0^ ,?97  0 ,261  _0 ,681  0 ' , 202-0 , 533 -0 , 609 _0 , 649 _0, ozo

l , 0 0 0
0 ,990
0 ,427

I , 0 0 0
0 , 3 5 7  1 , 0 0 0

T a 6 , r r H u a  6 . 2 6
Co6creennbre 3HaqeH[q 14 r l tarpuqx co6crseHHbrx BeKropoB A!, rq AaHrrblx ra6n,6,25

_(coxpaHenu f l l t l lb  ABa co6crneanux BeKropa
c co6crneHrr l rMr, l  3Ha,reHr4cMH, npeBocxo4cqnMr.r '  1,000)

flep e lr ex -
H a q

Qai<rop I

Qaxrop Il

0,1c53 _0,2929
0,4316 _0,2221
0 ,3851  0 ,3559
0,4939 -0,2323

-0 , t277 _0 , 5751
-0,0968 _0,5800
-0 ,4809  _0 ,1303

94,8204
9 8 , 7 9 1 1
99,9176
99,9963

l  0 0 , 0 0 0 0

0 , 4098 *0, 2782
0 ,  1443 _0,  2540
0 ,  l 875  -0 ,  10B l

-0 ,5B7B 0 ,5359
-0,4232 _0,5562

0,50rJ3 0,4975
0,0332 0,0489

norvqr.rM 6axroo-
lA'|, uniercurdn

SKOHOMHH [ , ICCTZI

0 ,4373
0 ,2779
0  ,081  0
0 ,0034
0,001)3

6 , 2 1 7 3
3,9- i07
l , 1 5 6 5
0 , 0 4 8 7
0 , 0 0 3 ;

,11
r :
.Y4

.Y:
X,
x 7

-0 ,6674
0 , 0 9 8 0
0 , t 4 7 i

-0, i l  60
0 . 0 2 9 4
0 ,  I  7 4 3
0  ,  0 1 7 6

0 ,0888
-0, 0338

0,62'.i6
0 , 2 i 0 3
0 .  I  1 0 8

-0  , 0061
0 ,7353

_-0,2267
-0,4366

0 , l - r i 2 l
- 0 ,  1054

0,3890
0 ,3549

-0,4553

uli lx cO6cTBeHHbrx 3HaqeHur?, B pe3yJrbTaTe rrefo
HbIe _Harpy3Kl t .  Marpf iUa Saxropuux Harpysox
B AeftcrtsIrre,rrbHocrrr nopr.u,oK nixp, c qe,rrbro
IpelcTaBlreHa B cu'relyrcrleM Bune;

0,795 0,710 0,910 _0,235 _0,178 _0,gg6 
I

0,373 -0,596 0,389 0,963 0,971 0,21g j  .
10,747
lo,+sr

B x l a A  s  A H C n e p -
crrrc,  _l l1

4 8 , 4 9 4 9
40,0783

Cy\ r t ra  BKnaAoB
a gucnepcuro ,  l%

4 8 , 4 9 4 9
8 8 , 5 7 3 1
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. \ 7X6.\ 'lXrXz I

Berrop o6u{Hocreri rlo Bcet{ nepeh{elIHbINI uN{eer BIIA

hf :,10,798 0,771 0,860 0,979 0,983 0,976 0,833J.

Octaroqt tas Ai lcnepcrJs i - i r  nepeueuHor i  (1,00- f t i ' )  -e ix l l l lc r -

BCHHAg  KONIT IOHCHTA,  ACCOUI I I IPOBAHHAf l  C  3TOI i  I ICPCI {CHHOI? ,  CO '

CTABJ' I IOII I I jC 3TOI1 KOMIIOHCHTbI TAKOBbI:

fvarei; l  :10,202 0,229 0,140 0,021 0,021 0,017 0,024 0,167].

Ec"'rg r.[rr \{Hox{ecrBa ftr nepeN{eHIIIrrx trptixoAllTcfl coxpa-
HArb m $at i ropoe,  ro ucxo.q,HyIo KoBapiraui lor iHylo Marpr iqy [3 ' ]
MO}I{HO BOCCTaHOBI{Tb C I IOMOIqF,IO neDeNII lO>l ieHHf l  BCeBO3MO;' I { l lb IX

nap OaKroprrbrx r rarpy3oK H cyMMHpoBaHHff  no QaKropaM. KoHer{-
HO, ecJl r  coxparr f lerct l  p<tn saxropon,  ro l icxoAHylo KoBapl laql {oH-
Hyio MaTpr{Ily TotIHo BocnpoLlSBecTIt He.IIb3f. f lO.nyuaeuan TaI(III\4
o6pe3oM oI IeHKa KoBapnaqurJ r lepeMeHHbrx j  u  k  r i r l leer  BHA

s ' 1 n :  a  j t a n r  ] ' d n a r , r *  . . .  1  a  j p a n p ,  ( 6 ' 5 5 )

rA€ orr  -  I tarp) '3Ka i - i t  nepeueuHoi t  Ha $ar i rop i .  Ec" ' ru lAol  - -

MarpHqa saxropulrx  I Ia fpy3oK, To SKBt lBa" le l lTHag MarpHt lHsf l  3a-
nlrcb 3Tofi Qopuy"nH [IlueeT BL{A

l 3 ' l  -  IAe l . lAR l ' ,

ec,rrl4 cqurarb, qro BeKTopbI $axropHux Harpy3oK rB.Tll lorcn cro.n6-
IIaMu Marpwr\tt. CraudaprusuposaHHdn i4arpuqa ocraroqHbLx Ko-
eapuatquti (nnw ocraroqHan Koppe"Lnquo+Han ilarpw)ra) Haxo1vr'
cr  xaK pa3HocTb AByx MaTpI{q

[  3?.,] :  [sr] - [3' l (6.56)

BocnpoueneAeHnas u ocraroqHar KoppeJrtuHoHHble Marpllubl
AJrr Ha[refo rrpHMepa AaHr,r B ra6n. 6.27. OcratoqHafl MarpHua
fiB"rrffercr ruepoft uecnoco6socrr{ 3THX @arropoa Yrl€ctr u3MeHqu-
BOCTb  I ICXO_ I ] IO rO  I {HOXeCTBa ,4aHHb IX .

Bpaqerwre $axropon

I-iecuorpr rra ro qro Sar<ropHufi aHailss rIo3Bo,rfler yMeHb-
trurb qr.rcJlo lr3r,{epeHuii n saAaqe, Aarb coAep}Kare,rbHyto LIHTep-
[peraur{rc Saxropoa 6Heaer He oqenb JIefKo. BosMoxHo, sro pe-
3y.rrbrar roro, qro noJloxeHlre p oprofoHaJIbHbIX Qarropuux oceft
B nz-NrepHoM [pocrpaHcTBe oflpeAerseTcq nonoxeHneM m-p He-
Hy)KHbrx opTofoHaJrbHbrx ocelt n nu6opouuoM flpocTpaHcrBe. oAHa-
KO llr 'rf l  onrrcaHr.rs HarxHx AaHHbIx AocTaToqHo ToJrbKo p Qamopunx
oceft. Ecns HcK,'rnqLITb H3 paccMorpeHr.rq r.{3JII,rIIIHI,Ie oprofoHaJrb-
nbre ocn, ro ocraBrrrHeer Qamopnue ocu MoxHo noABeprHyrb
AOnO,[HI{TeJrbHoMy BpaUIeHnrO, KOTOpOe MO)KeT noMOrIb B HaXOXAe-
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T a 6 n u l q a  6 . 2 7
KoppernquouHac Marpr.rqa Arq AByx Sarropon, noJryqeHHbrx no AaHHbrM

o napaflfleflennneAax, H ocTaToqHaq Koppensq[OHHafl Marpurla, r xOrOpOfi
coAep)Karcr roe$$nqueHrbr KoppeJteuHH, HeyqreHHbre nepBbrMr.t 4oyrrrl $arropauu(npune4euu i'rr{ur, HH)KHlre noJroBrnbr clMMerplrrubt* *arpuuj

l i  o p  p  e r ' r  f l  u i i  o H  H  a  f l  I l  a  r p  a  q a

.r r 0, 79Eii
. \ , . ,  0 , 2 7 6 6  O . 7 t l l
. : i3  tJ ,237g 0 ,3426 0 ,8596
xq 0 ,8704 0 ,8685 0 , ,1  143 0 ,979" t
. { s  0 , 2 9 6 9  0 , 1 7 l B  - 0  , 7 4 1 3  0 ,  t t j 0 r j  0 . 9 8 3 3
, ( 6  0 , 3 4 3 4  0 , 2 2 0 1  - 0 , 7 C 5 7  0 , 2 t t t  0 , 9 7 i i J  0 . 9 7 i 6
X t  - 0 , 5 5 4 6  - 0 , 6 2 3 3  - 0 , ; 5 9 4  - 0 , 7 2 t J  0 , 4 1 8 7  u , 3 ; u r  0 , 8 3 2 b

O L: r a r o ri H;-r r r', o p p e,'r r u lr o H H a r t{ a rp Ir q a
_Y,  t j  ,2u17
x :  - 0 , 1 9 5 3  0 , 2 2 E 9
j 3  - 0 , 0 3 / i 7  u , u 2 i 2  0 , 1 4 c 4
. i4  0 ,0409 -0 ,0543 tJ , t i213  0 ,02ce,
, ! :  - 0 , 0 1 3 5  - 0 , 0 0 b 0  0 , 0 l i 7 l  i l , r L : 4  0 , C 1 6 7
I o  - 0 , 0 5 6 9  0 , c 4 0 9  0 , 0 2 5 2  _ 0 , 0 1 3 4  0 , c 1 2 4  0 . 0 2 4 4
X z  0 , 0 2 1 4  0 , 0 1 4 6  0 , 1 1 0 5  0 , 0 1 i 9  0 , C 0 8 S - 0 , C 1 2 9  0 , t 6 7 2

riHH HaH,'ryr{ue|o trx pacrroJro)KeHtrrr.  Anq eroi i  ue,rrrr }roxiHo uc-
rro, 'rb3oBarb pasuoo6pasHbre cxeMbr Bpar{eHuq. Msr 6ylteu Hcrro!,rb-
soBarb rar{ Ha3brBaevuft oapu.matcc Kafieepa, ocnonoft Koroporo
flBJrgeTCr x3MeHeHlre rrorox(enrrq QarropHux ocefr Ao Tex rlop,
fior(a npoeKr{rrrr Ka)riAofi ireper,ieHHoft ua rfai<ropHue ocrr He oKa-
iKyrcfl 6nl.r:xaufi ,T!160 K Hyrlo, ,ru6o x l ix I lIaKclti l iaJIbHbIM sHaqe-
irarrM. I4Huull c,toBax,rH, B pe3yJrbTaTe npnMelieHtrrr sToro MeToAa
:partopHl;r_e HafpvsKr.r ol(a3brBarorcq 6.[rr3Klrr{i l  nu6o K Hy!,rrc, ,,t l i60
ti -f l . O6lruno 4,rR Ka)KAoro Qar<ropa Mbr noJ'ryqaeM lrelrHoro
,ioBoJbHo 6o"utruux snaqenur? rlaxropnux l iarpygori lt MHoro He-
JHaqrrN{bix Harpy3oK. B erou c,'ryqae rruTepnperaqrrfl B TepMnHax
,icxoAHr,IX nepeNieHHbix npoBoAl.trcfl nerKo. O4Haro HMerorcq c,rry_
'raH, KOfAa BparrleHr4e QaxropHr,rx ocefi ire o6,rerqaer a:g.ailHga n
.-lairie npnBoAtir ri 4a,ltneuuemy yxyAueHHro pe3yJrbraToB, 3ro
aBfl3aHo nu6o c egar.rN{}ror? r(opper'rHpoBauHocrr,to Qaxropoe, r4Jrrr
yl{a3r'rBaer Ha ro, uro nu6paHHan QaxtopHaf MoAe,lrb oKa3brBaerctr
rrJroxoft.

Merog, BapHNraKc cBoAprrcs K MaKcnMH3ar{uli Aacnepc[]r Ha-
lpy3oK ua $arroplr. Onpe4e.luM nlrcnepcuro sp2 uarpysok ua k-ft
Saxrop xar

,? : +1, E @?,t ni)' - (8.l r c)'1, (6,57)
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rAe,  KaK rr  paHbIxe,  p-qHc. [o QaKTopoB; rTL-rr r rc"qo Hcxo. l ,Hbrx
nepeMeHHbrx;  a1p -  Harp\ t3r{a i - i i  [epeMeHHor i  Ha p-Pt  q]aKrop;
h12 -o6u\uocrb i - r i  nepeMeHHoft .  @yHxqua,  Koropyrc Mbr xor i rM
MaKcrrN{r . r3HpoBaTb,  r rMeeT Br{A

p
ri

V :  ) ' s i .
./-J 

'' (6 .58)

f lucnepcHa Bbrrlf ic, 'If leTcs ]L'J.s, tparropunx Harpy3oK A1p, [eirQH-
HLIX Ha COOTBeTCTByIOUITIe O6UIUOCTIT h12. IdUSIW|U C,IIOBaNrfl, paC-
cMaTPrrBaeTcf l  TO, ' rbr(o O6I ] la f l  qacTb Ancnepct . iH no Kax{Aoi i  nepe-
I teHuor i  r r  or6pacbrBaercf l  ee qacrb,  coorBercrByroqaf l  m-p KoM-
IIoHeIiraM, Heo6xoAr.IMbn\{ A"rrr yr{era Bcex Ancirepcrtft xa>xgoft nepe-
r{eHHoii. Maxcfinazsaqufl Aprcnepcufi [pr.tBo,[,trT K yBe.rrflqeHHIo HH-
TepBa,{a [ r3N{eHeHHr Qaxropnurx Hafpy3oK, Koropbre A. I Is  rofo,  r {To-
6lr r '; lon.rerBopurb rpe6onanuaM .MeroAa I{aftsepa, crpeMflrcr r 'rr-
oo ri cBoer\Iy 3KCTpeMaJrbHoMy (noJolKHTe,'rbHoMy HJru orpllua-
re",rl irouy) 3HaqeHnlo, nu6o x Hy,'rrc.

IJuraxoft npocrofi aHaJruTr.rqecxofi cxeuu .4,r4 MeroAa Bap!I-
MaKC He cyuecrByer.  O6srqHo BpalqeHl ie QaxropHux ocei i  npono-
AI.ITCfl HTCPATI,IBHbIM METOAOM. BP'UCN"rc IIOABCPIAFOTCfl ABC OCU'
B To Bpexrq Kar{  Apyrue ocn ocratorcf l  HenoABH)KHbtMH. f loc; re roro
KaK BCe oCH [oABepfHyTbI BpalrIeHLIrc, rlpoqecc noBTopfleTcfl cHoBa

AO Tex IIOp, [OKa yr,leHbuleHHe AI.IclepcHLI Hafpy3oK Ha Kax{AoM
[Iare He cTaHeT Hu)Ke Hel(oTopofo 3apaHee 3aAaHHOfo ypoBHt.

3ror uero.q Bpau{eHufl , ' tyque Bcefo [pol4r, ' l locrplipoBarb Ha
rrpr.rMepe. Mrr cAe"ryaeM rlonL,ITKy <<noqHcrtlTb> Qaxtoput, IIoJIylleH-
Hbie A,rrg HaIIIHX TICKyccTBeHHO 83flTbIX AaHHbIX IIO napaJLIIe,'IeIIHIIe-
AalU, npI'IMeHtt MOTOA, BpaIIIeHI'Ig K AByM oCTaB,'IeHHbIM QaKTOpaM-
Ha pr6. 6.36 Harpy3KLI ceMH I,rcxoAHbIX ilepeMeHHbix _na $aNrop I
Harrecenbr i ro orHor l lcHl , r r ,c  K Hi t fpy3t(aM ua Qaxrop IL CessHeaq
nOCTpOeHHLIe TOr{KI{  C HaqartoM KOOpAIIHaT'  no" ' IyqaeM AlrarpaMMy'
Ha xoropori Qat<ropusle Hafpy3Ict npeAcraBJ'IeHbI KaIi BeKropbI.
Oprrerr r , ' lur r f l  BeKTopcB no orHoI IJeHIz lo K tpaxropHst l ' t  ocgM orpa-
x iaer  creneHb r lx  Kol lpe. I l r r {nu c $axropauu.  [ , : tuna KaxAoro BeK-
Topa npofiopqr{oHa,rlbHa o6qgocru nepelreunoii, I(oropvlo 3Tor BeK-
Top npercraBr'rf ler. EcJu r,ea cparropa HaHecelibl c nor'IHI)lM ,vqeroM
ncex eapHarr t i f i  t icxoAnof i  neperteHuoi i , .To o6xlHocrb nepel teHuot i
paBHa elr{Hrr[e r{ Ha AuarpaMMe oHa 6yrer ,IIex(arL' i la oKpy}iiHo-
cTrr  eAr{qrr r {Hofo paAHyca.  B aroru npuMepe sgg 6f i r r rU6CTu BLIcoKI i ,
f io?roMy BCe BeKTOpLI, npeAcTaBJItl loul'ue CeN'lb IICXOIHb]x [epeNIe]l-
Hbrx, ,Tre)r(ar e6"[l ielr or eAHHIlqHoil oxpyxnocrri.

Baprrnaaxci roe BpaIqeHIIe H3MeHqer $axropuue HarpysKn,  t lo-
3ro)rv rrcxoAHbre nepeMeHHble II l\ ' leIoT JILI6o BblcoKylo IIoJIox{HTe'rIb-
Hyto. '  r r r6o orp l lqatenluvro Koppe.r lqul l rc  (npt t6" l t l : l t re . r lbHo i ! )
c l-reKoropbin saxropoM I4Jrt4 Koppe,'If l tII lrc, 6.lttsxyto x uy,rrc. Ha
pzc. 6.37 npeAcraB,'reubr [oJlo>Keuur QaxropHIJX ocefi noc"'Ie Bpa-
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Pnc. 6.36.  l 'pa$ruecxoe
flpeAcraBJIeHHe Harpy3oK
Ha ABa Qaxropa AJrf ,  He-
o6pa6oraHnux AaHHbrx no

25 cnyuaf iHum 6"roxau.

{ lcxoaHue aaHHbre aJrr  ce-
\ l i r  nepe\ leHHl ix npuBeAe-

ns t  e  r a6 . r .  6 .  lB

Puc.  6.37.  fpa$rvecroc
npeAcraBJIeHr. te Tex xe Ha-
rpy3oK nocJre BpaueHus

no MeroAy BapxMaKc.

Llcno, , rs:ueaHbI -&lu. tHbte no
25 6,ro i<arr ,  nprrBefeHHbre

e  r a 6 " r . 6 .  l 8

AJ

l l l
\tl
lil
Jt
l I
I T
i f

1,C

L----=t.-
1 , 0  - 0  5

. J

f l ICHUg. SAN,ICTIIN'I ,  qTO OTHOCI{TC,' IbHOC IIOJIO}KCHUC NCPCMCHHbIX HC
u3MeHfleTcfl  npl l  BpaIqeHHlI;  I l3MeHqIOTCg TOJIbKO IIX IO"IIOX€HLIS
no orHolxeHurc x cpaxropHbrM ocflM. TaKlKe 3aMerr{M, qro AJIIIHbI
BeKTopoB ocTa loTcf Her43 MeHHbIMH.

Coorgoruenus Me)KAy caMHMH nepeMeHHbIMH TaK)Ke He H3MeHt-
IOTCfl npH Bp auIeHLII{, xOTfl nOJrO)KeHr.re rlHAlrBr,rAyaJrbHbrx O6.beXros
B npocrpaucrBe, onpeAeJIeHHoM QaxropHrtuvr ocf lMlr,  H3MeHflercf, .
Ha puc. 6.38 naHeceusl QaxtopHble MerKLI, anarorf lqHo MerKar{

i \- n  q L  \\
i \
l \

I
I

I
- t o L
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IOpHLIx MeTOK Cfi.qbHO He OTJIHIlaeTct OT nOJIyqeHHbIX MeTOAOM

rJtaBHbIX I{OMIIOHeI{T, XOTfl OTHOCHTe,' IbHafl  Ba}KHOCTb nepBol4 l I  BTO-

poir i  OaKropHbIX ocerZ MeHflIorcf l  Mecra\{u no cpaBHerl l ' {n c ocqMI'I

MeTO.I.a f ! ' IaBHblx I iOMIIOHeHT.
fpaQrrvecNoe r i306pax(eHUe QaKrop l lb lx  Mcror i  ( lo  Bpa i l - \eF Iu f l

I iJIH I loc, ' Ie Helo) 6oree c, ' Io)KHo, qeM B \{eroAe r ' [aBHblx KoMrIo-

rreHT. I ' . ' IaBHbre KOMIIOHeHTbI rIO,' Iyqalorcf B pe3yrbTaTe npIINteHe-

Hf i r  . r l rHe i iHbIX npeo6pa3oBaHI I f i ,  B  To BpeMf l  l iaK 0anTopHble  3Ha-
qeHufl npeAcTalJ, ' I t IOT OI{€HKH BKJIaAOB pa3"rl l lqHbIX QaI{TOpoB B

Kax{. loe HCxO.{HOe Ha6/' I IOAeHI-Ie. TaX I{aK oaKTopbI HaxoAflrcf l  I Io

re[1 ] i(e ; laHHbni{, BbItIHC.IIeHLIe saXropUUX Hafpy3oK - B HelioTo-

poM poJ.e u[KJIII t lecKHft npouecc, H noToN{y pe3yJbrarbl Mofyr oKa-

3aTbcfl  HeOAHO3HaTTHbIMLL oAHO ne HaIlJIyqu[X LI3Jiox{eHHii 3TOro

Borrpoca npHHaA.rrelKrrr  Moppncouy [51] (cu. rarxe rpol leAypl i '
orrucbrBaelrbre XapMaHoM l22l)  .  B ncaxoMerpt lu Saxropr,r  o6bI ' IHo
rrpeAcTaB,' I f i IOT CaMOCTOflTe, ' lbHbIft  HHTepeC, a saKTopHI' le N{eTKI{

coBCeM He ucno.r lb3ylorcf l ,  nogToMy BblqHc,' leHIt lo QauropHux ue'

ror( Ao crix [op yAe,' I tJlocb Ma!' Io BHI{MaHils. BepotrHo, (pal irop-

HLie l \ leTi{ i l  N{OryT HfpaTb 3Harl l ]Te, ' lbl lylo pO,' lb B npHMeHeHHqX (DaIi '

rOpHOfO aHa,Ir i3a B feor' Iorl t i i  I ]  IOTON{y BaX{HO y}leTb xX Bblql lC'

_ ' l  f l  t ' b .

f lpe;no,ro>t<riM, rITo ttatutr IIcxoAHl]le AaHHble npeAcraB!' leHbI
B Bri.te :\ larpirrlbr [x] noprat<a nxm, rne ft-\tLtcilo crpol{, vlrl l
tra6.TlofeHrrft, a nt'-"tqucro cro,' l6uoB, II/ ' l l I  [epeMeHHbIX' [Io aHar'Io-
r r rH c l l fK Mox{Ho BbtqHcJI I , t rb MarpI Iqy $arropHttx  Merol i  [SR],
yrrHoxarr MarpHIIy LICXOAHbIX AaHHbIX Ha MaTpl.lUy QaK-TOpHbIX
notp,utor, [Anj, t. e.. BF,]rorIHsn orleparrH]o [X] ' IAR] 1LS:]. Ec;rr'r
vr , r  coxpauf l .eM p $ai<ropon,  ro Nlarpuua Harpy3ot(  [ ,4*J 6yae1
naarpuuel ' r  nopsAKa mxi ,  a  varpHqa Qaxropuux 3HaqeHHf i  [SR]
6yaer rrN{erb nopflAoK n7p. HanoMIrLIM, oAHaKo, qro HcxoAHbIe
Iaf lHbre [pelcTaB, lerrb l  I ]e  ToJbI{o c noN{oI I Ib Io Qarropon, ,Ho l I  c
{to},lourbro crerrr.rQfiqecr<orl neperreHuoii (cru. droprr,Iy.rry 6.51), no'
r lOl ry  \ rarp i lua Qar<topunx 3HaqeHHf i .  Bbl r l I lc . leHHan rax l l t t t  o6pa-
3ol r ,  qacTlrqHo oTpaN{aeT KoBapHaul loHHyro cTpyKrypy saAaHHoro
t*r6sp2 nz nepeNreHnbrx, a raKxe crpyt(rypy p OaKropoB. fleficrnn-
Te,rrbrio. .!,"qr roro .rro6rt noryrturb IIcTHHHbIe $axropHue 3Haqe-
i{rltr, cnerlgQHuecxyto I(oMnoHeHTy ucxoAHL,Ix nepeMellHblx seo6xo-
.1lr\ro orAe.rrurr'. 3ro AeraeTcq c noMolqbio yMHoxeHIit yI{a3aHHoro
IpaBHennf l  I ra N{arpnuy,  o6parHyrc Marplue ronapnaqnf i :

lXj . [sz]- t .  [ ,4R] :  [ .9R]. (6.5e)

O6parHan Marpuqa rrMeer nopqAoK mxm, a Marprl la Qaxrop-
Hbrx Harpy3oK-nopsAoK mXp, TaK qTo MaTpI{qa <<I{cTHHHbIx)

$arropnux sHaqeHLIfi [SR] 6yaer roptAKa nxp, qro LI cJIeAoBaJro
o)KHAarb. B pesynlrare Bblnoruenuq sroft onepaqnn MbI noryrlaeM

s

Ptc. 6.38. Ipatpuuecxoe ! lpe[.rJBdeHfie $axt-opHutx MeroK ,4aHH[, lx no cI] iqaHHblM
6noxarA ' rq  nepBb lx  ncyx  $axropon { I  r l  l I ) '

VXaSaUO flOJIO)KertI Ie napa,l" ' Ie.{eni lneAoB nO oTHO111eH1trc K .1Byi l I  QaXrOpalr.  i lvHt-
rupnoii ,ruHueir flpelcraB"IeFIbt {axropur,le ocl{ noc,']e BpaIIleHiifl nO }]eToAy

BaptiM aKc

f r , raBHb; i  I {OMlOgegT,  npeAcTaB. [eHI Ib lN{  I {a  pV 'C.  6 .27 '  3auers i l .  q ro

.U,Ba NIHOx(ecrsa tparrOpHbIX OCeft npeACTaBIeIlbI FIa l l l {aipir I ' l \ ' le.

OAHO ,4,, ' i f l  cpaxropul,rx MeTor( Ao Bpau,eHuf I{ ADyfoe _- Ai i f l  \{e'roK

noc. r re  Bap14MaKCi ro fo  BpaueHI ' I f l .  oKa3LIBaeTcf l ,  UrO nepn l t i i  fa t< -
TOp Fra  ca \ ioM Ae.ne  oTpaxaer  BCe pa3Mepbr  6noNoe,  TaK r iTo  LreHb-

ru;e 6, 'roxl i  pacno.naralorca c.r leBa' a 6o,r lurt ie - cf lpaBa. Bropoit

rpaxrop pa3AeJner $opnut oAI{HaKoBoro pa3l"Iepa Ha Bepxylul{e

c ynr'r6rr1eHuflMlr H yAJIHHeHIIf lMLI HHIKe OTHOC1TS,'IbHO BTOpOTO {laK-

ropa '  B  s roM c" Iyqae BapI ' IMaKcHoe BpaDreHI ' Ie '  B03Mo)KHo '  He ' [ac r

BKr'r?!,  B l{aluy xHreplperaI{u}o QaKropon' HHraxafl ,  us cxelt Qax-
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Qaxropuue MerKH, cno6o4uue or cnequQnuecxofi KoMrroHeHTbI,
nuerouleiics B KaxAoM r{3 HcxoAHbrx Ha6,rrcAeHufi.

Hecuorpa Ha flpocrory, gror MeroA Haxo]KAeHHs QaKTopHbrx
MeroK He l4crroJrb3yercs Ha npaKrrrKe. Marpuqa [s2] uoxer 6urr
oqeHb 6o.nlruoii, e oco6eHHocru e Q-uero4e QaxropHoro aHa,rur3a,
Ha KOTOpOM Mbr OCTaHOBHMC.fl Hx}Ke, I,I ee O6paUIenUe MOX{eT OKa-
3arbcr oqeHb cJro)KHbrM. Or,gaxo, uclo,'rb3yfl a"rre6pauuecKrre coor-
Ho[IeHHfl, Mo)KHo o6parum Marpr{qy xonapuaqiafi f lopsAr(a pxp,
rrocrpoeHHyrc no QaxropaM, r.r B pe3yr'rbrare rtoryr]arb ror )r{e pe-
3yJlbrar. O6lr.IHo p 6uaaet BHaqHTer'rbHo MeHbIrIe m, '9.ro no3Bo,'If ler
ynpocrrrrb Bbrr{rrc,'reHu9, xorq qr.rcJro Marpr{qHbrx npeo6pasonaHaft.
npfi 3roM Bo3pacTaer.

Blrqi.rcnrzinr cHaqa,rra Marpr.ruy [S], yrlrHoNafl MarpHr{y Saxrop-
Hbrx r{afpy3oK Ha ee TpaHc[o3r.ri lurc

lAol ,  . [AR] :  [s] . (6 .60)

Tar xax rpaHcloHrzpoBanHas ruarpuqa [An] '  uMeer [opf l iqoK
pxm, To B pe3y,rbrare yMHolKeHIlf l no,ryqlrrcq KBaAparHafl \Iarpl{-
qa r ropf lAKa pxp.  3ra uarpuqa o6pauraercf l  I I  yMuox{aercr  Ha
Marpuuy Qarropuux Hafpy3oK, qro r ,aer  HaM HeKoropylo BcnoMo-
narerrbHyro varpuuy IB] :

l ,4R l  .  [ s ] - ' :  [B ] , (6 .61  )

Koropar 3areM r{cflo,rrb3yercr AJ'rt sttqHc,'IeHuti rcruHHoii NIarpxlrbr
Qaxropur,rx siraqeHuii no Qopuy,re

txl .  IBI : G.l. (6.62)
nocneAosare, ' rbHocrb onepaquf i ,  nprBeAeHHbIx n $opuy,rax (6.60)-
(6.62),  Moxer 6um npe4craB,teHa B repMliHax MarpLII{bI Qaxrop-
Hbrx Harpy3or< [ .4R]:

IX l . tB l  :  [3R] ;

l x l . [4R] . [ s [ - ' :  I so ] .  (6 .63)

ix l  . tA4l . ( [A( l '  .  [Art ] ) - r  -  t3ol .

Ta rxe n l )oue- lypa Hcno, tb3yercr  -1. , '1 f l  ro . ry t l€ 'HI ' l t  npoexurr t ' t  r fa t<-
TOpHbtX ggaqenl . r r l i  Ha Qaxrr-rpHIr te OCl l  Ao I IJU I IOC, ' ie BITI I I { ) , : l l {eHII f f

BpaxIeHII f l  f io  Meroly  Kaf isepa.  Or l reruv,  qro I l  \ ' larp l ' iqe laHHblx
[Xl  npelc 'LaB, ' IeHbt  crzt l l raprnsr lpoBal l l lb le nepe] ' leHl lL Ic ,  a I le  i lc -
ioAsr , re,  KaK 'B l ' l fK.  3ro o6tgcsf lercf l  re \ { ,  qro Hafpy3xn s MIK
Bblrluc,'rf lIorcfl Ha ocHoBaHuH KoBapllalruoHuofi uarpaubt HCxo.LHbIx
AaHHbrx,  a SanropHbte Harpy3xv -  Ha ocHoBaHuu craHAapr l l3 l lpo-
eaHiroil, r.rr 'rr. i Koppe,rsr,iuoHsofi, MarpHulrl. KoHeqHo, ec.nu 6lt ltu
craHAapru3ripoBa,rru AaHHbIe, I4crloJlb3yeMlre e Mf K, To Bllqllc' lf l  , ' lH
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6 u Q a r < r o p H b l e 3 H a r { e H V r ' H a r , ' I a B H b l e o c l ' l A " l t c r a H A a p r l ' l 3 u p o B a H -
HbIX AAHHbIX.

Tenepr 3ala!.a onpeAe/leHl]e -qltcra 
p coxpaHrel lux Qarropon

nnr ro6DeTaeT BaXHOe 3Haqen l ie .  t IuC" rO 
SanrOpOn B, ' I [ teT  Ha pa3-

n , ipu ,  uO"npor43BeAeHHof i  L i  Ocraroqr to i i  xOppe, rgquo l tHo i i  Marp l lq ,  Ha

o6 iu"o . " "  u  ua  uarpysKl l  cne(HQl lqecKo i ; l  KoMr IoHeHrbI .  Ca l tn  SaN-

iopno," Hafpy3KLI i lpl4 aToM He u3MeHsIOrCs. 3rO 3HaqIlT, qTo eCJII i

nO , ra rOAnoMy MHolKecrBy- -AaHHblx  onpeAei l l r rb  p  paBHi ' t l ' t  2 '  ro

,bunrop"o ta  Harpy3KU I  n  I I  He H3MeHf l rCs  r ipg  Ao6as, ' IeH[H rper r , -

e ro  Qaxropa.  oAuaro  ec , l r r  r roABepfHyrb  Bpax leHr ro  ABa q la l { ropa,

ro trarp\ ' :r l r  Mof).T cH,' I t , I lo oT, ' I I , IqaTbcg oT HafpJ3oK, | IoJI1-t191111o'* u.

. ,rVu"", '*CrU 6lt  UU OnpeAe,' I I IJII I  I lX IIO TeM X{e Aall I IbIM I1 nCrABepf,r l} l

i r ' ra .u"o  rpaHropa.  Bpau,euue 4nyx  Qar l ropon tp t t  p :2  He

o ipunnna"o  H i lKaKIzMIT ycr ' IoB l l tMI ' I '  Bpauenne 3r l i x  AByx  cpaxropon

He MO)Ker  B i , I I Io " lH f lTbc f  raK N(e  cno6o4Ho ' | Ipv r  p :3 ,  us-sa  Tofo  r lTo

Tperbq opTofoHaJIbHat l  ocb  HaKJ ' IaAb lBaeT o fpaHHqeHI i f l ,  I ioTopb le
'raxl ie Ao,rr)KHbI 6rtrr cor"tacoBaHbI c 6a3HcoM /z-MepHofo l l l locr-

i )aHCTBa r tcxoAHblx  I ]epeMeHHbIX.'  
Cxeva BPaures t ls  no  MeroAy I (a f tsepa coxpaHf le r  oproro l ia ' lb -

nocr t  cpar ropHbrx  ocer i .  HecuoTpf l  Ha ro  q ro  nocJre  Bpa[ IeHl rs

Qa6ropui,te OCI{ He COBIIaAaIOT 6O,rnrue C fr- lSBHbIMH OCt}II i  3,1"111tt-

corrrr.a xoeapuaqutl ,  ouu o6pasylor r lpsNlble yfr- lbI Apyf c Apyro\I H'

C ' le ; loBare 'qbHo '  HeKOppeI r IpOBaHbl '  LyUIeCTByIoT TaK)Ke cxer ' lb l  t s l ' ] -

UIeglIf l ,  B KoTOpbtx He rpe6yergfl  BbIIIOJIHSHIIe yC,IIOBI{fI  Op'tofoit3," r-

Hocru ,  u  QaNropu l re  oc l l  Mofy r  o6pa:onunarb  Apy f  c  Apyro \ {  y r . i6 l .

or,-Ir lrurble oT rIpf lMbIX. B geroropblx c, ' Iyqafx raKIIe Qanropr, l  l to-

ry r  6 r , r r l  ryque [po t rHTep lper t ipoBaHbl ,  raK KaK r {acro  Harpy3K} r

Ha H lX Or {a3brBa}OTCI  6O, ree  BbICOKl4MI l .  OAUaxO npu I iC i lO, Ib3OBa-

Hilu 3TIIX CXeNI BO3HLIKaIOT HeKOTOpble TpyiI,HocTIi  TeopeTlII{ecl iofo

\apaKrepa.  Bo-nepet tx ,  Qar ropHaa MoAei Ib  ocHoBaua I Ia  J ,on) 'u le -
luur ,  r r ro  Ha6nroAaeMaq KoBapxaL( I roHl la f l  Marp l lua  i ]B" l t l c rcq

pe3y.rrbTaToM Koppe,'rsqHll  Mex<Ay rn nepeMeHHbIMI{ I1 p 83aI ' INIHO He-

i (oppe, ' rnpoB aHHbIMIT Qanrop auu.  oc , l  a6 leHI ie  yc" loBIz f l  opro l 'oHa ' I Ib -

uocr14 Be.r,er K ,BosHIlKHoBeHUIo esauN{Hofi Koppe' l f l l IHu ue>ti11' Qa'x-
TOpaMu r r ,  no-BHArrN lOMy,  pacuHpf le r  I l cxoxHoe MHoxecrBo l .ony-
l i leHr r r? .  Ec" , ru  Saxropu oKa3b lBaIorc f l  l i oppeJ l lpoBaHHbl l l l i .  ro  B

crixy CyXIecTBOBaHHfl e:autaOJ.eticTBlIf l  I ' le) i ; ly 11ap aMu IIepe j leHll l , lx

11 trapaNri]  r f  axropon coorHo111eH6fl Mex{Ly QaxropaMI'I  u l lcro;1l lbl \ ' I i l

I IepeMeHHbtt4LI oKa3bIBarorcf l  3Harl l ' l re, ' IbHo 6o"lee c"lox{Hbl\{H. qeM

I Ipe . fno" r la raer  Mo! ,e , I r , .  Hanuque egaHMuot i  Koppe, ' IguuH I {aBoAl l r

Ha MblCJIb  u  O ToM,  qTO,  BepOf lTHO'  HeOpTOI 'OHa ' i lbHb le  QaKTOI I I ) I  CaMI ' I

I Io ce6e f lB'r] f f lorc'  He qe\ ' l  l lHblM KaK pe3y"rlbraroM I ioppe' l t l l l 'H

M e)KAy Heuorop btN{[ <<cynep (r aKrop a MLI>>, eu{e 6o;ree r,ry6oti t l  c i ip bl-

rbtMrr or rr l l f fMoro ua6,rrcj leHuq.
f lepnoHaua, r lHo Saxropuur f i  auar ru3  [peAHa3Haqa, ' I c t  J . ; tq  o6 l -

qcHeHr.r i i  83aHMHbIX cesget? MelKAy 6orturnna KoJIHrIecrBoM nepeN'leH-

Hblx rrpIr ue6o,' t luront qf ic,re $arropoe. 3ro conponoxAai]ocb reo-

L\
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pueft, roropat no3Bo,'rf lr 'ra npeAcKa3arb lp]rpoAy Qaxropon, uro
o6nerqa''ro rx rrHrepnperau,iuo. og'aro xoiai Q"arropuuii aHa,,ru3
craJl IIpHMeHflTbCfl e o6"'IaCrsx, B r(oropbrx SapaHee ufixarioir reo-
pl'rH He cyqecrBoBa,rro, To oKa3a,rocb Heo6xoAultnr.r o6r,scHHtr
cMbicJr  [oJrygaer{br .x  saxropon.  3ro ue BcerAa Bo3MoxiHo,  raK r iaK
Teoperl 'IqecKHe ocHo.Bbr Qaxropnoro a:F.ailHsa crHurKoM Mar'ro pa3-
Burbl ,q,rt toto, tITo6lI l lo3Bor't ltrb Bo Bcex c,'Iyqaflx AaBarb aAeKBar_
goe o6tscgeHire f lBJreHna.  o4HaNo BMecro ioro qro6n [DrrgHarb
cBoe nopa)KeHrre,  QaxropHtr i l  a laJ ju3 peKol . reHAlrer  ueoproroua"ru-
HbIe cxeMbl Bpal{egus, KoToprtrre IIo3BoJrrroT Bbtpa3r.rrb (taxroptr n
TepMI ' rHax HcxorHbrx [epeMeHHbrx.  Taxl rv  o6pasov,  Hcc.renoBare, t rb
ripoxo.lrrr no,rsuir u[r{, ' ] or nepeMeHHbrx K {raxropau (c (e.titro
c)Kar l r f l  4auuux)  H 3areN{ cHoBa K nepeMeHHbr l r  (a, rq uHrepnpera-
quH Sax ropoe ) .

cra:assoe He.rrb3rr cq'Tarb noATBep)K,{eHr4eM Toro, qro MeroAbI
HeoproroHarbHbrx cpar<ropoe 6ecno.resHsr: acfio,,Tbsyt rrx, B HeKoro-
pbrx cn_yqasx yAaJrocb rro,rylrurb xopouHe pe3y,'rbrarbr. Oguaro
ecru o6urqsbre r\{eror,bI SaxropHoro aHaJtu3a Aa}or rrJroxHe pesy.[b-
TATbI,  HOBI, IqOK NPHXOIHT K BbIBOAY O TOM, qTO OH}I  HCIIPI , I ITCHNMbI
r 4auHoii 3aAaqe HJ'rrr qro o npurrpllrubrx cBq3flx N,lelr{Ay [epeMeH-
HbIMII u3Becrno c,'rrrrxKoN{ Ma,'ro A,rfl rofo, qro6ul Aarb ltHTeplipera-
rq l l rc  @axropoe.  HeoprofoHa,rrbHue perxeHrrr  BHocf f r  a leueHr cy6t-
CKTHBHOCTI{  B Y>KC U 6CS rOrO AOBOJIbHO NPOIZ3BOJIbHOC T]CII IEHIIC
3a[\aq-u, Koroporo Halo rurare.truo tg6erarb BceM, 3a Hcr(, [ rcqeHfieM
sKCneproB. ^tr4Hrepecyrcquiictr qrrrare.lb Mox{er o6parHrtca K KHure
Xap- 'raaHa l22l  u panHeri  pa6ore Tepcroyna [63, in.  lb] .

PacctrorpnM reflepb a.r]brepHarunnr,rii R-u-erog $axropHoro aHa-
,rv3a, 14 rrw MeroA MaKcr.rM a,rrbHoro np aBAonogo6uR, p asp a6ora HHtrfi
,rloy.rH [39] u 3areM l,ro4n@uquponaisufi MHoruMH ucc"reAona.r,erq-
lui. OH He Kacaercn npo6,letr, BosHr.rr(aloilrlrx B ,u,pyfnx Qaxropunx
itpoqeryp ax. Mero4 r,raKc]n,taJrbHoio npaBAono4o6rra npeo; lonenaer
rix 6.raro4aps BBeAeHr.rro HeKoropbrx Harla,rbHbrx npe,u,no.nox<esnft
o f ip lrpoAe $axropon rr  Ancnepcf i [  cneqr$u.recKoro Qar<ropa. @ar-
ropbr npeAnoJrararorcq HopMaJrbHo pacnpeAeJreHHblMH c Hy,rreBbrM}r
cpenHr.n{x H e,r,r4HrrrrHbn.rrr Irrcflepctg,Mu. Snerregrtt ]rarprrubr AHc-
nepcul i  cneun(trruecxt ix $axropoe raK)Ke npeAno, ' raf  arorcn Hop-
MaJrbHo pacltper1e.reHHbl\,ru c HyJreBbtM cpe,qHriM u .lucnepcnefi
[var e;1. Bce Saxropbr H 3.[eMeHrbr creuf l$uqecxol ' r  rncnepcuu .qa-
, Iee npenf lcrar-arorcq He3aBHctrMbltr , lH. Taxulr  o6pasov, sa6lmleu-
Haff  Marpnua irrrcnepcui i  rr  Koeapnaqnrt  [s2] npe4no, ' iaraercff  Ao-
craroquoii I, 'rr oueHKrr l)], Her:a6.rrrc4aeuofi Marplrubr .nncnepcufi
H r ioBapuauuf i  ueN4y QarropauN.

f lo;ryueHue_ orteHoK MaKcHMaJrbHoro i lpaBAonoAo6Hg r laxropnux
Harpy3oK rpe6yer Marel{aruqecKrrx BbrKJraAoK Bce eospacra6qef i
cJro)KHocrH; B COf,'racfix c ApyfHMrr aBTopaMr.r Mbr [pocJreAi.rM pa3-
Br4rue 3rr.rx \{eroAoe. I,IHrepecyrcilrH\cq qnrare.lefi orcbrJraeM K
Jloynr.r H Maxcee,'ry [40] ri Plopecxory [32]; oqeub rroHrruoe H Ko-
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porKoe HsJrox{eHHe npI.IBoAI{r Moppucou [51]. Mu ofpaHHqllMcfi

ItCcneAoeaHI{eM COOTBeTcTBy}Olqnx BbIH,HC,'IHTer'IbHbIX lipOUeXyp B

rOM BliAe, KaK OHI{ I lpeAcTaB,lesu n O6UIeAocrynHbIX SOUlar. nu-
qIIC"I ] I ITEJIbHbIX I IPOIP A MM.

MeroA MaKcHMaJlbHoro ttpaBAonoAo6Hq ]lcxoAllr r43 rofo iKe

]rote. rbHofo ypaBHeHnf l ,  qro I . r  Apyfne Qopnt l t  Qaxropuoro aHaJtH3a:

[ s r ] :  [ A R ] .  [ A R ] , *  [ v a r  e i i ] .

OAHar io oqeHKH Mar(c[Ma, ' rbHoro npaBJ,onoAo6us 4,r r t  Qaxrop-
lrbrx Hafpy3oK llo/iyqarcrcfl HrepaqHoHHblM IIeroAoM. 9ro6ot nosc-
l r r r rb t r rar l r  urepaquf t ,  BBeAeM o6oeuaqeul le  [ ;a7r ] ,  oei raqarcEee i - to
i r repauir ro B ar l rpoKcl lMat l t l l l  cnet lurpuuecxof i  ; lucnepcl tu i - i i  nepe-
ueusoii ,reeoll qacrH IIocJIe I.I3BJIeqeHIIfl r-io d)arropa.

Flaqar l r rue oqeHKH HarpysoK ua nepar, r i i  Sai<rop loar ' l  ocuc,-
i i l r iBaF lTCu  Ha  3 . : i e I { eHTax  I I epBOfO  COOCTBeHHCTO BC i {TOpe .  I I 3 i l , , ; l e -

! regHofo us Ha6, ' r loAeuuot i  MarpHubI  g l tcnepcaf i  I I  KoBapHau;r f i  [sr ] "
l l l r ia ,ar , l  s . : IeMeHToB co6craeHuofo BeKTopa nt i6pauu rat ( l t \ {  o6pa-
Jol r ,  qro cy l rN{a r . rx  KBaAparoB paBHa nepBoN{y co6creeHHoMy 3ua-
: reHulo.  Haqa,r luas annpoKcHMauHt AucrrepcHI l  o l rpeAeJrerct t  ro
i i r on r t vae

[  ,var e77. r ]  :  Ctag ([s' l  -  I  oor' ]  [  oanf') (6.6' l )

(onep a lop d iag oenauaer,  qro coxpaHf l  Iorcs ro, ' ib l<o AHaroH a. , ' lb i rb ie
J"llci leHrbl rtaTpUqr'r ) .

Aa J.r ee Bbiqr.rcJrsroTcg 3 JreMeHTbI M aTp IIut'I

I  uvar e;7.r  j ) - tP([st j  -  [ovar e;; .  r  j )  lovar e 11 .1J-t t2 ( ' i . b . ' )

co6creeHrroe 3HarreHre u nep:r : i i  i r r - ,ei l  OIIpeAer' ]qFOTC9 nepBOe COOCTBeHiIOe 3HarIeHtIe l I  neptsbl l l  CoOCI'-
BeHHbrf i  Ber{rop. Co6crseuHrt i t  eexrop cHoBa Qoprtupyerca raK,BeHHbrfi Ber{rop.BeHHbr I i  Be l {TOp.  UOoCTBeI IHbI I I  Ber iTOp CHOBa q lop \ { ! IpyeTas TaK,
qro6u cyMNra KBaAparoB efo 9, 'reMeiIToB paBHfl/ ' tacl co6crneHi{o1vly
3r{aqeHlrro; ux Mbr o6osHa,{NM [rair]. oqeuKa r{arpLiu.bl q)al'-rof i lbl.x
rrafpy3oK B KoHrIe nepaoir I.rrepaqnlr onpeAe,rIeHa Qoplty,lorr

[ ,A I ]  :  [ ova r  e7 i . r ] - ' t t l t a  t r l .  ( 6 .66 )

Oqesra; iucf lepcl i i l  B KoHqe nepnol ' t  l r repauHI ' r  HaxoAl i r . ] t  no
,f opvy,re

[ , r ,ar eTi r ]  :  diag ( [st ]  --  [ ' ' { f l ' ) t 6 .67 )
3ro asa.aor l rqHo uaqa. l l t to i i  oueHI{e . t . r icrepct t t { ,  onpele" tent lou

t |opny,rof i  (6 .64) .  Sror  npouecc noBropt t rcr ,  I Icnod' Ib3yt l  HoBbIe
orreHeurrbre 3Haqeuuf i  [vare; ; . r ] .  t r4repauun npo,qo, ' I r (a]or ,n 'o rex
ilop, noKa [;,4tR] n [;+tArR] 6yayr orJll{ itarbcfl se 6o'nee qe-1't Ha
3aAaHHyIo rJa,ryrc nenuuuHy.  Cio, r6qu BeKropa [ i ,4rR]  -  3ro o l leH'
KH MaKcHl\ , taJ lbHoro npaBAonoAo6an narpy:oK Ha nepnst t - t  QaKTop.

Innoresy o roM, r ITo AaHHbIe coAeplKar ror ' lbKo ognu tpaxrop,
TAI i  qTO

[ s r ] : ta f l la f l ' 1  [var  e77 11 ,
20. 307



MOIKHO np0Bepr.rrb c noMotr{bro KpHrepnfl x2 MeroAoM, onHcaHHbrM
Moppuconou [51] .  Ec,ru xe runoresy orK,roHf l ror ,  ro go6an,r l rcr
HoBbIe Qaxropn. IrIx esr.lrc, ' irror MeroAol.l nrepaqnfi, aHaJofHqHblII
ToMy, rioropbrM BL,rr{Hcalfl, i l t{ l i€pBbrri Saxrop. Or,ru.rae cocror.ir B
ToM, qro npou,ecc Haqr4Haircs. c MarpHrrbr ocraTKoB [sr.".]:

l " l - .1 Isr l  -  l ,Af I  l ,Af l ' .

l ls sroii Marpr.irrbr onpeAe.rrflror nepBbre Asa co6creeHHbrx 3Ha-
l reHuf l  r r  co6creeHHblx BeKTopa.  Co6crseuHl l i  nerrop loaiz f  nzna-
ercf l  Haqa. l lHof i  annpoxcrz l rauuef t  BToporo r ]axropa,  xoro l tu i i  rov-
,6uuupyerct  c  BeKropoM I i .4 ,R]  c  qe, ' rbro o6pa:oeauuf l  ] rarpuubr

[oAzR|:  l iArR oa1zl .

C novourrto etor? uaqa;rlnoii oqenrn 4nyx@arropuofi Nrarpui{br
r {afp}30K ror ' ryr reH aHarof  ypaBHeHnr (6.64) .  l lpoqecc,  xoropuf t
6lr.r ncno,rl3oBaH A,rrfl oueHKr.i Hafpy3oK ua nepnlrfi Qaxrop, Tenepb
rrpHMeHeH AJrfl lo, 'ryqeHafl Harpy3oK Ha nropori Qar<rop. f locne roro
rar< ycrof iunBas oL(eHKa nai igeua,  [poBepf lercf l  ee 3Har{HMocrb.
B c,ryuae rloJro)Kure,rbHoro pe3ydrrbrara rrpouecc noBropflercr c
rle,rrbro onpefe,'reHr{r rperbero Qanropa, 3areM qerBeprofo rr raK
Aa,llee.

Mo;t<er c,ryqrlrbcff , qro Bce cucrer' larrtqecKue IicrorrHIrIiII I,t3MeH-
r{r.iBocrr.r 6y.lyr orrpeAe"reHbr, u npouecc Bbr;le,'reHria Qarropon sa-
'KOHqHTCfl .

O6o6ir leuue MeroAa MaKcuMa,rbHoro [paBlonolo6ul  BbtAedrreH] i t
Qaxropon orreHb HaloMnHaer aHa, tor lqHui i  npouecc Qa'r i ropHoro
aHa, 'ur3a,  ocHoBaHHoto Ha \ rero. le  rJraBHbrx KoMnoHeHT. @axropu
N'lolKHo no.lBepl-Hyrb Bpau{eHIIIO c IIer'IbIo Ito.l}/qeHHfl npocroit crpyK-
TypbI  I r  - la i l ie  Ao xocbrx no"ro;xeui l r i  B lorrc t iax HX oci tbrc"r reuuoir  Hu-
' r a n n n a r e r r r . r Y r  D o r r r ouq . r r r .  t  - - -Hu f l  3? ; l aH I l  anpHOp l lO fo  Onpe ,C ,e . l eH I I f f  qHC, ' l a

tpanropon p MoxiHo r r :6exiaro,  u Qaxropu oKasbrBarorc l  cso6og-
ubrMI.t or cMeuleHufl, npficylqero rpaxroparr, orrpeAe.r]eHHur,r,r 6o;iee
frpocrbrMrr  MeroJalur .  I (  co>xa;reHnro,  ocHolHbre apry l reHrbi  Kpr . r ru-
t ioe Qanrol )Horo aHa"tu3a I1 l ) t IN, IeHI lMbt  H 3. ,1ecb.  Aua.Tuc oqeHb i lo-
. r re3eH B rex c6.racr f lx ,  r re ropomo H3BecrHlr  npHrrHHHbre or l {orue-
HHf l  tB, ieHI t i r .  B reo"rof r r r r ,  oAHaKo, I ro, rox{e} Iue raKotso,  qro cnpa-
BeAJrr.lBbre cefollrf l acrlrrrbr 3aBTpa oKa3r,rBarorcfl Aucripe.lurr.ipo-
n rHHr . r  \ { rT  r r  r he  r r nng  j r t e  U I tTepJ1peTa I IU l i ,  i lO -BU I I ]MO] I y ,  I { aXOJ , f l TCg. . , '  , .  . r . , ' . " I

HC B J \ I1 ]U]E i i  TO" I ]O}KCHI{ I I .  LKEI ITHqCCKH HACTPOCHHOMY q i ITATC, I rc

MOXiHCI  pe t ;oMeH-r .oBaTb I ro3HaKO14I4TbCf l  C  XpUr l l xo i t  I Ip ] t ] leHeHug

Sar ropHoro  aHa. iu r3a  B feo . lo ruu  Teu l la  [62 ]  r r  c  6oree  o6ocso-
Bar {urnry l  o rprn la reJbHbr } , {  } rHeHI teu  Mere" le  u  Pe i ixepa [49 ] ,  o ruo-
c fu l l r ) rc f l  K  i ipHMeHeHrr rc  Qaxr r . 'p r1o fo  aHa lpr3a  B r r4J ,po feo .qo fHH.

\
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Q-METOA OAKTOPHOTO A HAJr r,r3A

Tenepl  o6parnl lc t  x  Q-uero4y QaxropHoro aHa"t l r3a,  B KoropoM

OCHOBHOe BHI{MaHI'le yAe,rgeTCt I ' lCK,' ircql' lTe,IbHo liHTepnpeTaqIl}I OT-

Ho[reHr.rfi ], lHo]KecrBa AaHHbIX BHyrpIr O6'leNra, a He orHolxeHHft

Mex{:ly f lepeMeHHbIMI'l (U,rtt xonapuaryufi), Hcno,'It3yeMblx B R-ue-
ro; re SaxropHofo aHa,r lu3a.  Tor  Sat<r ,  qro 3TH ABa MeroAa B cy lq-

HOCTII  3KBHBA, ' ICHTHI ' I ,  HE 6I 'T.N gAVCqCH 6O.[T 'UI IHCTBOM HCC"TIEAOBA-

re.lefi, qro npliBe,'ro K co3AaHllro 'xpaiiue 3anyraHublx H olleHb c"IIolK-

Hbtx B Bbrqnc,TIIlreJIbHoM II"laHe aJIfopI,ITMoB Q-ueroAa.
flepnnri nrar Q-ueroAa QaKropuoro a:aailvla cocrollr B Qop-

rurpoBaulrr{ Marptlrbl cxo,tl,crBa nopflAKa nxn. K$QQuqueur rop-
pe.r l f lu l r i l ,  oAHaKo, MOXHO paccMarpl ' IBarb KaK Mepy cxoAcrBa,  TaK
Kzr( Ar'rf efo olpeAeJleHHfl rpe6yercl BbIr{l lcJIeHLIe 4ucnepcaft no
f lepeMeHHbIm. TaXaq Mepa I IMeeT OrIeHb UenoHqrHul f t  cMblcr ' I .'Hau6o,ree 

uupoKo npHMeHf leMaff  Mepa cxoAcrBa a Q-N{eroAe
Saxropuoro aHa, ' IH3a -  aro Koct iHyc 0,  nponopul lona,r lg l t t i  xoeQ-
,fuuueHry cxoAcrBa

cos  0 i l  : (6.68)
m t n

! - z  !
L ^ t h . a
R =  L  K  = L

3ra raepa Bbrpax{aer cxo,r,crBo Mer'r{Ay o6terrora c uot' ' tepon i
ir o6texrolr c HoMepoM j, ecnu paccMarpllBarb KaxAbIfi i ls HLtx Kati
ucr i rop B /? l -Mcpno\ ' {  npocrpa[ tcrBe.  I iocuuvc 0 -  t<oct tHl 'c  ) r f " i ]a
\ {e)K/ ly  ?rHMH AByMf l  Ber{TOpaMH. 3aNrer l t iv t ,  , l ro  3To ypaBHeHIre
cqeHb HanoMLIHaer no Qopue r<oaQ$HuueHr KoppeJls l r l r r  (cx. { .  Sop-
Mvry 2.24) ;  ec. ru nepe) ' reHI lbIe craHraprr . r3oBaHbr raK,  qro I rx  cpe.- l -
Hr le  paBHb l  Hy . r l lO  u  CTaH; l apTHb le  OTK . i IOHeH l l f l  paBHb I  eA I IHH I {e '  To

i iBe r{epbr 6ylyr tulc,reHHo coBIIaAarb.
I (ocuuyc 0 n: l teurercf l  cr  1,0 a, ls  tu t , r  o6tet ' roB,  BeKropHble

Irpe!craB.rreHHff Koropbrx coBnaAaror, go 0,0 ,r,,rg o6rerroB, BeKTo-
pbr  Koropbrr  o6pasyrcr  yroJ l  e 90 ' .  Tar i  r<ar  KouIHyc 0 usuepner
TO,'lbKO \rf.rroBoe cxo!,crBo, To oH qyllcr'8ltre,leH K oTHocllre,rIbHbIM
npol lopuur] , r  neper, {eHHbrx,  a He K HX a6co.r rorHbrM B€Jr iHr lHaM. Ec-
. i ru .  Hanpur, lep,  H3Mepesus 6unn cIe, laHbr Ha IByx 6paxt tono4ax,
r {oTopbre HIeHr l . lqHbI  [o Br . rAy,  Ho He no pa3Nrcpy,  To Mepa cxoAcTBa
cos  e  yex . l y  HHr tH  6y :e r  paaHa  1 .0 .

Marpr.ruy cxoAcrBa noprrKa /?Xlz 1':1e6see Bcero crpoHrb' Bbi-
qucJ'rsfl 

-cos 
0 s ABa uaf a [33]. Cnaua.ra xax4uli s,rleMeHr crpoKl4

B Marpnrle AaHHbIx Aedll l4rcfl Ha KBaAparHuii ropeub u3 cyMMbl

n J h

m
l l

)  x i p x j t

b--l



3naqeuuq xoutHycon 0, xoropbre nponopqr!oHaJruutr roe$QuuneHraM
HrrxHqs noJroBHHa cnuuetpuqecrofi

a

I,
J

it,
i

I
IN

o
n

u

g

l ,0000
0 ,8993  l , 0000
0,5992 0,8554
0 ,5096  0 ,7916
0,7406 0,9520
0 ,9 r67  0 ,9959
0 ,9314  0 ,7963
0 ,6782  0 ,9191
0 ,9458  0 ,9817
0 ,9 r37  0 ,9732
0 ,91  r3  0 ,9935
0,6457 0,8963
o ,7873 0,9585
0,8868 0,9683
0 , 7 9 0 9  0 , B r 7 l
4,8777 0,9887
0,8766 0,9904
0 ,7393  0 ,9545
0,9589 0,9828
c ,81  54  0 ,9758
0,9460 0,9882
0 ,6095  0 ,8833
0,5899 0,8396
0,7359 0,9503
0 , , . , r 19  0 ,8571

I ,0000
0 ,9284  1 ,0000
0 ,7917 0 ,9462
0,4152 0,6284
0 ,9586  0 ,9951
4 ,7 t29 0 ,902 1
0,6909 0,8790
0,7477 0,9225
0 ,9766  0 ,9851
0 ,9156  0 ,9830
(1, 7586 0 ,9074
0 ,7385  0 ,798 r
0,83S2 0,9703
0,82Q7 0,9664
0,9252 0,9S60
0 , 7l 93 0 ,9Ct16
0,8495 0,9C,36
0 , 7 1 5 6  0 , 9 0 6 i
0,9702 0,9759
0,S943 C,9,194
0,9059 0,98C2
0 ,9857  0 ,9676

r ,0000
0,9920
0 ,9658
0 ,8566
0 ,5005
0,  9848
0 , 7 8 8 1
0 ,7591
0 , B l 3 8
0 ,9939
0,9529
0 , 8 1 8 3
0,7825
0 ,8982
0, 8826
0 ,9603
0,7937
0,  E962
0 ,7900
0 ,9833
0 ,996 1
0,939s
0 ,9925

1 ,0000
0 ,8276
0  ,91  34
0 , "09340 ,9664
0 ,9877
0 ,8927
0 ,9023
0  ,971  4
0,8579
o qq9d

0 ,9889
0 ,9461
0 , 9 9 1 5
0,9685
0 ,9880
0.8729
0,  8438
0 ,9394
0 , 8 4 9 5

i  , cc00
0 ,5708
0 ,  8130
0 , "q6280 ,8326
0 , 5 5 1 7
0 ,7258
0,  8724
0 ,8659
0 ,7652
c  , ; 448
il. d.lb2
'_r .8652
i r . ; 5 9 9
0. d2.14
L ' ,5 :14
{l .;-.096
i i ,0082
0 . 4 8 3 5

KBaApaTOB iJeMeHTOB sTOfO CTO.r I6qa:

I i l i x : tb 69)

v'
3ro npHno4fiT K cranAaprll3aqnr.r o6benron, raK rrro xBaAparbr lte-
peMeHHLIX,  f i3MepeHHbre Ha Ka)KAO]! I  O6ber i re,  I l  cyMMe AaIOT e. i l r -
Hrluy. TofAa cos0 onpeAe.rrsercfl I1o QopNIyJre

"#cos  0 r i :  
Lo , ,u *  i u .  (6 .70 )
h = l

B varpuuublx o6o3Hal{eHatx,  MbI  cHaqa"ra onpeAeJrf leM r , r iaro-
HanbHyro Marpr{qy [D], uopnaKa nxn, Koropafl coAepx{Hr cyMMbl
KBaAparoB 3JTeMeHTOB KaxAoft crpoKr,r ,BAor'rb AHaroHa.[rr r.i HyJr.r B
ocTaJrbHbrx MecTax.

3 1 0

x i h

lrL
r

.7 X', u

T a 6 n u { a  6 . 2 8

s ra6r. 6.18 (romro
cxo jtc TB a

MaTpltl{bl

uexAv 2i  6.noxauu, nPl lBeAeHHblM

unteei  nopntou 25X25)

1 , 0 0 0 0
'n,9472 I ,0000
0 ,9705  0 ,9929  I , 0000
0 ,8265  0 ,81  54  0 ,8628
0 ,9042  0 ,9123  0 ,9423
0,9259 0,9837 0,9824
t , 7 8 i 3  0 , 8 0 9 8  0 , 8 1 7 4
0,9759 0,9332 0,9673
0,9s20 0,93 12 0,9687
() ,8934 0,8979 0,9335
0,9930 0,9598 0,9772
0 ,9174  0 ,9624  0 ,9764
0 ,9984  0 ,9630  0 ,9819
0 ,7987  0 ,8138  0 ,8561
0 ,7671  0 ,7526  0 ,8026
0 ,8774  0 ,9166  0 ,9410
a ,7739 0,7739 0,8227

1 ,0000
0,9531 I  ,0000
0,8834 0,8924
0,s703 0 ,9+42
0 ,9561  0 ,9332
0,9888 0,9270
0,9220 0,9538
0 ,9819  0 ,9801
0 ,9129  0 ,9424
0,9639 0,8609
0 ,94S8  0 ,8182
0,9850 0,9446
0,9520 0,8280

1 ,0000
0 ,9736
0 ,8648
0,7943
0 ,9251
0 ,9133
0,9844
0 , 8 3 1 9
0 ,9359
0 ,832 r
0,9948
0 ,9869
0,9704
0,9954

Cra u4aprusauuf l  ocyqecrBJlsercr np eo6pa3oBaHKeM

wlf : [D]-*url,
J l isrp lua cxoAcrBa cos 0 I . IMeeT BLIA

[cos 0]- UvltwJl:  lDl-t  tx l  tx l ' lDf- ' .

(6 .71 )

(6.72)

Ir-'r q,unt, qro Marpuua [cos 0] noprlxa nxn nweer IIe 6otee
co6crnessnx sHarrenufr,  sHreKaer I ' I3 reopeMbl Sxrapra -  IOnra.

Hcno, ' rs:vs ee, rocraroqHo HafiTH co6crBeHHble BeKropbl tnxrn
Itarprrr iui  fwl ' f lv1, a He 6orbrxef i  uarpuqbr [cos0],  n sareu npe-
16na:oearl  l lerr<l l  R-veroAa B Hafpy3Kl l  Q-ueroaa u uao6opor '
3ror nonpoc noApo6Ho paccMorpeH e c,ne4yroureM pa3AeJIe. B se-
i toroDblx cryqaflx coorHoIIIeHI,re B3aHMoCBfl3Ir MexAy QaKTOpaMI'I H
Merr ia\ i r r  R-  n Q-ueroAoB c[paBeAJI ] IBo roqHo,  Ho 3To SaBHcHT or
cnoco6a uKaJrr.rpoBaHrrfl, npl.rMeHeHnoro K 'Marpl{qe AaHHbIx [.tr].

B ra6l. 6.28' npfieeaeHa Marpuua cxoncrBa Q-trleroaa AJIfl AaH'
Hbrx no cryrrafiHbrM 6roxau, a B ra6Jr. 6.29_-npuneAenbl co6crBen'
tlue sHaqenns. v rDrr co6crBeHHbrx BeKropa. Kar u eJIeAoBaJIo o>I{H-

3 t l



a
b
c
d
e
t

h
i
j

h
I
ftt.
n
o
p
q

s

f l

TD

5

I , 0 0 0 0
0 , 8 4 1  r  I , 0 0 0 0
0 ,8003  0 ,9971  1 ,000 t )
0,81181 0,9626 0,9573
0 ,8452  0 ,9772  0 ,9753
0,8432 0,9602 0,9542
0 ,7893  0 ,9761  0 ,9816
0 ,7651  0 ,9016  0 ,E917
0 ,8007  0 ,881  2  0 ,8609
0 ,8 i28  0 ,9450  0 ,9385
0 ,7547  0 ,8861  0 ,8740

I  ,0000
0 ,8972  I , 0000
0 ,9794  0 ,9317
0,9023 0,9943
0 ,9823  0 ,8041
0,9487 0,7799
0,9939 0,8874
0,9698 0,7784

l , 0c00
0 ,9328
0 ,9386
0,8906
0 ,9900
0 ,9 t27

l  ,0000
0 ,8091
( ) , 7 7 I l
0 ,892  I
c ) , 7814

AaTb, nepBbre HecKo,'tbrKo co6cTBeHHbrx 3HaqeHlrfi yquTbrBaior IIoqTl,l
Bc lo u3MeHrl rBocrb MexAy 6"roxarau.  I4x co6crseHHlre Ber{ropbr
MouiHo npeo6pasonarb B Ber i ropu $axropHbrx Harpy3or i ,  ) . \ iHoiKat
KalKAyro xo-\lIIoHeHry Beriropa Ha cooTBercrBylorqee cuHiy.rrf lpHoe
3HaqeHHe (n ln reag,parHot i i  KopeHb I I3 coorBercrByrourero co6cr-
BeHHoro sHauenzr) .  3ro s ror lHocru Ta )Ke npoqe.nypa,  r (oropas
ric[oJrb3yercq u R-Mero;r,e QaxropHofo aHa"r]r.r3a. OarrropHr,te ocr.r
Q- iuero4a uKal l ipyrorcf l  Tar i r rM o6pasou,  qro6u ux 4nnHu 6ur ; r l l
npofioprl]toHa.tbHbr pacnpejleJeHliro BK.rI a -1 oB corep)liautefic ir B H]ix
! ,uc[epcuu Me)KAy o6rexranu.  B ra6"r t .  6 .29 rar ix(e [puBoj l r r rc f l
nepeqeHb ocef t  Q-ueroAa,  Koropble coorBercrBylor  r lepBbl \ ,1  rpeM
co6creeHHHM BeKTopaM.

B Q-ueroae @axropr ioro aHaxusa ec.ru rpe6yercf l  ycraHoBnrb
cBs3rr  MelKAy o6rexrauu e aur6opNe, ro Hyx{Ho Ha}tecrn HarDV3KH,
a  ue  6aNrooHbre  ocu .

Hi  pr ic .  6 .39 npe4craBd'renbl  r lepBble ABe Q-saxropnlre ocu;
6aoxH u:o6paxenbr B rIosIIIII4rx, lpelcraB.r]f ltoIuHX Irx Hat'p-v3KLI Ha

Saxropl r .  f ly ra i ra AuarpaMMe -  ecrb r ]acrb oKpyx{Hocrr . i ,  coorBer-
crnyrouleri o6tacrvt, paaHofi .1 ,00; ec"rlt Heroroptti i  o6rerr nonara-
eT Ha oxpy)KHocTb,  To ABa QaKTOpa yql lTblBaloT BCIO } lx  I {3MeHI l l l -
BOCTb. E,rOrr{, pac[o,'rox(eHHble BHyTpl.l oKpy]KHocTII, xapaKreplr3y-

3t2

II po) oacreuue ra6.,t. 6.28

l  ,0000
0 ,9776
0,  9769
0 , 9 9 6 8

l , 0 0 0 0
0,9332
0 ,9877

l , 0 0 0 0
0 ,9584  I , 0000

KOTOpafl He npe.]craB"'rf leTct AByMgi oTC f l  i i 3MeHqHBOCTb IO ,

Qaxrop  au l t .
Ha p i ic .  6 .40 npegcraBJieHbr Bropaf l  L I  rperbq Q-Qar<ropHr, le  ocn.

3tu t t  npeAcraB, ' reHHbre Ha p l lc .  6 .39 Qai . ; ropu B]recre onI IcbrBalor
990/o o6uteft Lr3MeHqLrBocril 6alorioB, Koropafl B Toqr{ocrll raKolla,
riaK MbI ON{IlAa,ru, 3Hafl 3apaHee, KaKr.re 0,rroKIr ucro.flb3olla.rl lcb.
Xorq Ha prrc.  6.39 npeAcraB,rreua o6ur,ag nporpeccuf f  66.n lur lx  6; to-
KoB K MeHbuIrM, pa3r ' r r . rurre n Qopue He raK Ba)r iHo,  xar  n R-ueroAe
$axropHoro aHaJrH3a (c l r .  puc.  6.38)  .  MoNHo 3al ierurb,  qro aropoi l
u  rperur i  rpaxropu,  [peAcraB,reHHbre Ha pnc.  6.40,  Aaror  pacf ipeAe-

"iieHile Hafpy3oK, LKoropbre Bax{Hee Ans ue,rerl iK.laccuQi.tKall l lH, rreM
nepnurri $axrop, xorr nepBblt? co6crseuHur? netirop i lo nopfl/qr{}' Be-
.uHrIuHbr 6o,ttrue, ueru nropofi,

B R-ueroae Qaxropuofo aHa,rH3a AaHHbIe ueHrpl ipyrcrct  orHo-
clrre.rbHo Hy"rrr BbrrIHTaHI.reM cpeAHI.rx a3 xa;,ri: lofo Ha6.ulo,qeHIrff .qo
BbrAe,reHufl $ar<ropon. 3ro He .rr,eJraercfl n Q-uero4e Saxropuoro
auaJr l l3a,  nooroMy nepeuf i  Q-Qar<rop ecrb npocro BeKrop,  BbtxoAf l -
ull l i i  l ls Haqaila KoopAHHar u Kouqarollufics s u.eHrpoLlAe 3aAaHHo-
ro MHo)KecrBa o6a'eKToa. ,t l,eficrnr.ITe,rrbHo, 3ror nepnuti Qaxrop
Bblpa)Kaer <<pa3Mep> nr l t ,xou6lrHr. rpoBaHHyto Be, ' t tzquHy r IepeMeH-
Hbtx, 143lt{epeHHblx Ha I(a}KAoM o6rexte. THnnqiio, qTo Bce ,Hafpy3KI.I
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T a 6 a u q a  6 . 2 9
Go6crnenxue 3Haqennq, nepBHe rpil co6crnennblx BeKTopa n BeKTopH $axropxux

HaFpy3oK MarpllrtH KocfiHycoB 0 ta6l. 6.28. Co6crnenHbre 3HaqeHus
or Vl l l  ao XXV roxAecrBeHHo paBHbr HyJIto

FHc. 6"30.  l 'paSNvecxoe npeAcraBJreH[e
gali'ropliblx Harpy3oK Q-uerog.a Ha nep-
sHe ;se tpartropHLte oclr Anr AaHHHX nO
6,qoliJM, Br'rqHc,reHHbrx no MaTplrqe cxoAcT-

ea cos 0 (crn.  ra6,rr .  6.28).

f i . r . ; , . .Tr111.  r lTO RepTIIKaJ' IbI Iaf l  OCb Cl \ reIUeHa
) ' l : ( , - l i l e . : bHO Ha I I l . { a  KOOp4 I rHaT .  Ay fa
) i \ l r  / r . . t r . i ru f lpercraB-rr ieT o6qnocr l ,  pan-

Hyrc 1,00

l i i  I l i l i , l e  nO  f , l l aBHb IM  XHMl l qeC I (HM
, { ) c ' l rBJF ro rq r i y  2C  o6pasqos ,  nsq -
i ' l , i r ,  113 C.IO}KHOfO IJ OTqeT?' I IZBO

l i rq , rFeleHqupotsaFrHoio \ raccrrBa
it>lir, ir, i i tuiurtx IIopoA. c noltoll l l to
) . ;u ; t r . l ; la  r lb t  i laccr l r r rbrBaeM no-

j l  b  r i l . t )K . rL r i r  o6pa :c r t  Ha  e fo
:t . ' t i ,,sti iee r{ecro B pfl j iy ArisQe_

, , . ' r  . ; I  i r , lsaHHof i  ceprr i .  r lop:r40x
.  t i , r r - ) . ;a i , i t i f l  Ha6,r roAeHi | ] i  e  npeAe-

I  ' IC. I  EIC,}  B A TC' [  L, I IOCTII  MO)KHO

I
II
III
ry
V
VI
VII

e9 9qqq

1 ,9907
0 ,4546
0  ,  2192
0,0324
0 ,0029
0,0004

Co6i r reaHl r r l  zcxrop

Co6ctneuuoe ssa-
q c n r e

Buag n  o6u1yn
4ucncpcuo,  %

C1.;urta ar.naAos n
o6qyro  4ucnep-

cnlo, o/,

89 ,20
9 7 , 1 6
98 ,98
9!, ,86
9 9 . 9 9

r  c 0 , 0 0
I 00 ,00

89,  20
7  ,96
I  , 82
0 , 8 8
0 , 1 3
c , 0 l
0 . 0 0

o

7
o
&

I
i
I
l

Q a K r o p

I II I I t ;

a
b

tr

f
5

b
d
j

/t
I
m

o
p
q

s

u

a

Ha nepBbrf i  Qart rop i IMeroT no"[ox{ure.r ]bHLrf i  3Har i  l r  npr i } iepr io DaB-
HbIe Befl[rrHHbr. TaK I{aK nepBbrii Qaxrop Aaer or{eHb \ra,-io HH,r)op-
Marlr{H o crpyrirype AaHHbrx, ro oH o6brr{Ho xapaKTepx3yercfi KaK
<<$axrop pox{AenI.rf l)) }r or6pacbIBaercfl. Bropori H rperuii 6arircpu
(cu.  puc.  6.40)  cuHrarorct  6oJree BaN(HbrMra.

Ans u.ir. ir iocrparlui{ paccMorprrM reoJrornqecKarl npuMep, 83rrbif i
I.I3 flerpoJlorur.r H3Bep)KeHHbix [opoil. B ra6rr. 6.30 npeacraB.ieHbr

3 1 4

; r . , , i r l l : l l rb  rpaq l i lqecKl t  KaK Ha_
; j \ ' . j 1 . .1 i  i i a  napbr  $axropoe.  Tax

r"a I i  i tSi l l i l  Ha6,l torleHLIg 6u,1tt IJult_
r ' . . . ' i l l , ;  t (  _ c ' t a H . t a p T r r o \ i ) '  B H A y ,  r o

) i i t r  t i3o6pa i r {a IoTCg Ber iTopaMr . l
i r i i l r l l t l r t i lc i i  ! , . [ t i r ]br, Ir  noTor,{y I{x
; i ( rH t , ,b t , Ie ) t {aT I Ia  e r lHFI l iqF IO} i  OK-
i)\ :r i i i l0i 'Tit .  .-vr, lu \ . Ie)t{xv pa3JIItq_
;1L I l ,1 t i  l i r .  r4ycaMrr  N, ioN<Ho paccMaT_
,)i l l laTb I{aK MepbI C,. iO,{CTBa i\{e)K-
1\ '  I la6ntor ' leHHgMlJ, qTo cJIenveT II3
: ] ropuy.nu (6.68).  Marpuqa cxoA-
, ' rBa ,  r .  e .  Marpuqa [cos  0 ] ,  npn_
. jeJ,eHa B ra6l ' r .  6.31, a cpaxropriax
\4arpaira AaHa B .ra6t.  6.32. co_
i \pa l leHbr nBa oaKropa,  u K HHM
rpr i l {eHqercf l  BpauIeHAe: Qaxrop-
i{bre rrafpy3Krr [oc,le Bpaxdel{aB
i rp f i  Ee l , e r i b r  B  ra6 i l .  6 ,33 .  f paQuue_
cril i  3T11 ̂Harp\/3KIl IIpeAcTaB,,IeHbr
Ha pl ic .  6 .41.  Ort rerHr. l ,  r {To Ha_
6arc;enttR pactror,raf aIorcfl B oII_
peAe.rreHHor? nocJreAoBareJrbHocTlI.
HaqHHafl C Ha6.rtroAesilr?, x,tacCll-
Qr4unpoBaHHbrx KaK rHnepcTeHoBoe ra66po,  r {  KoHqaf l  KBapr{eBbIMH
cl IeHI lTaMII .  B ra6.n.  6.33 npaneAeHbr ra;x(e OaKropHbre jna.reUus
fiCXOIHbIX NCPCMCHHbIX (XEMHqECKHX COCTABJIflIOq[i) UA ANA $Ar.

0 ,  l 7B0
0 ,2085
0 , l 9 6 l
0 , 1 E 5 9
0, 2079
0 ,2087
0 , 1 6 0 6
i),20.12
0 ,20c4
0 , 1 9 9 7
0,  2055
0 ,2020
0 , 2 1 0 3
0 ,2045
0 , 1 8 3 3
0,2095
0,  2078
0 ,2085
0 ,2026
0 ,2090
0 , 2 0 1 8
0 , 1 9 9 3
0 , 1 9 4 3
0,2473
0 , 1 9 5 7

-0 ,3709
-0 ,0969

0,2574
0, 3260
0 , u 5 5

_ n  I  1 9 3
- 0 , 4 i 3 7

0 , 1 8 0 4
-0 ,  i  7B3
-0 , 1894
- 0 ,  i 4 i 7

0 ,2 t26
0 ,0004

- 0 , r 3 0 t
-0 ,0913
-0 ,0459
-0,  0535

0 ,  1095
- 0 , l 9 l 7
-0 , cc69
-0,  t792

0,2327
0,2603
0 ,0!)25
0 ,2697

-0 , c414
-0 ,  1593

0 ,0625
c ,  I  047

- 0 ,  l l O i
- c ,0613

0,4273
-0 , cri35
-0,2520
-0, 0658
- 0 ,  1  1 6 8

0 , 0 i 7 s
0 , 1 1 2 3
0 ,  i 4cB
0,7c09

-.0, 1 039
-0 ,2168
-0 ,0637
-0 ,0826

0 ,0094
-0,2294

0  ,001  1
0,  1 567

- 0 , 0 1 0 3
0  ,0197

0,8 , {07
0 ,9645
0 , 9 2 6 i
0 ,  8780
c , 9 8 r 6
0 ,9858
0 ,7ir86
f t  Q r l l " t

0,9462
0 , 9 4 3  1
0  ,9706
0 ,9337
0 ,9933
0 , s65ri
0, E\"(55
0,9893
0  ,981  4
0 ,9847
0 ,9566
0,s870
0 ,9531
0 , 9 4 r  1
0 , 9 1 7 6
0 ,979 i
0 ,9243

--c ,0.l l-]
- 0 ,  l 59 i

0 ,0625
0, 1l-),17

- 0 , I  i 0 l
-0 ,ori l3

0 ,4273
-0,  0035
-0, 25tt)
-0 ,0058
*rj , I 168

0 ,0 I ; ! r
0 , 1 i 2 3
0,  i  +9d
0, 7c09

-tr . i 0r'9
-0 ,2 l t i8
-c, 'Ja3?
-rJ ,0ti2a;

0 ,009 1
-c ,2 :94

0 , 0 i ) 1 1
0 .  1  J07

*0,r : iCi l
C , d i 9 7

I
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T  a 6 n n  u a  6 . 3 0
ColepxaHun ocHoBHbrx nopo,qoo6paaybulux oKcHAoB

n 20 npo6ax n3BepxeHHbrx nopoA

CueHuru
CneHurnt
Cr tesnru
.Nlouqouurr'I
!uopuru
!uopHru
!,ropHtu
Ilnapqennte 4uo-
p uTbr
la66po
fa66po
I IopHrr,t
Hopurlt
frrnepcteuonoe
ra66po
frrnepcreHonoe
ra66po
Crer r r r ru
I{sapqeBrte cue-
HI.ITbI

I,lsN,reHelluHe
cileg lttgl+
Mouqouuru
MouqoHrrru
.I,ua6a: st

I
2
a
A

6
7
8

6 l  , 7
( a e

5 r , 2
54 ,4
58 ,0
4 6  , 9
5 8  , 0
5 5 , 5

r r 1 , 4
5 5 , 9
4 7  , 2
48,2
4 4 ,  B

4 7  , 0

5 9 , 8
6 6 , 2

5 0 , 0

5 7  , 4
5 9 ,  B
5 2 , 2

1 5 , l
1 7 , 9
1 7 , 6
1 4 , 3
1 5 , 7
1 5 , 9
1 7  , 3
1 6 , 5

1 5 , 3
1 3 , 5
1 4 ,  i r
1 8 , 3
I R  R

1 4 ,  I

t 7  , 3
1 6 , 2

q q

r 8 , 5
1 5 , 8
t 8 , 2

2 , 0
2 9

3 , 5
3 , 3
0 , 7
t q
, 9
r , 7

9 7
2 , 7
1 , 6
1 , 3
, ,

0 , 8

3 , 6
2 , 0

3 , 8

9 2

t , 7
4 , 3
4 l
2 , 8

1 0 , 0
3 , 8
4 , 6

( (
5 , 9

1 3 , 8
6 ,  r
1 a

1 5 , 0

I , 6
o t

5 , 0

2 , 1
J , J
t A

3 , 7

a o

6 , 1
5 , 0
7 , 0
9 '

6 , 7

5 , 8
6 , 5
( o

1 0 , 8
I  I  , 3

1 6 , 0

t . 2
0 , 8

4 , 6

+ , D
7 , 7

i  0 , 9
9 , 6
+ , , J
6 . 7

q q

8 , 9
8 , 1
q , 1

1 4 , 6

L  r o

3 , 8
1 , 3

4 , 4

r a

3 4

3 , 0
, 7
1 Q

a t

t o
2 , 4
3 , i
1 , 3
0 , 9

0 , 1

5 , 0

4 4

2 '

0 , 7
A 1

1 7
t ' )
{\ '7

( ) , I

1 7

-. 
I

I
l 0
1 1
t 2
l 3

l 4

l 5
l 6

t 7

l 8
l 9
20

1 l , 9

1 . 7
9 2
4 , 7

8 , 3

0 , d
3 , 9
6 , 5

? ,  i

l , , r
3 , 0
4 .  i j

i . 7
l ,

1 . 3c d .

\//
q

\ ^

Puc. 6.40. fpa$nuecnoe npeAcraBneHHe 0a1o1yrx Harpy3oK Q-MeroAa

;fiil';;; [i i, rrr A.'rq AaHHbx 
6iff."ii#.?b;KneHHbrx 

no Marpur\e

ropa. f lcHo, qro l iHreprlperalrHf l  
"19-1i  

QaNropoe' xapaKrepr{3ye-

Mblx 6oJbl l lHM BecoM H IIOTOMy orHocl '{Te'1bHofi f i36blrot lHocrblo

KpeMHHfl H 8a' l IOMI{HH't l '  COOTBeTCTByeT .Tp 
aAllqI lOHH blM IIpeICra Br' Ie-

lrurrM s rIocreJ,otsarertb] locrII  AI.rQOepell I Iuau]lrt  I l3Bep]KCHIlblx

ropoA.
CJ,erraelt Hecl(o.rlbKo 3aKdrloql.{Ter'IbHbIX 3aMeqa}ll l f i  orHocltre"' lbHo

Q-ueio: ra Qaix. ro l lHoro a l laru3a'  Ero rnasHar l re" lb  no cyuecrBy-

uAeHrHQnqHpoBarbKpa f tH l {eqJ IeHb I -HacTo f l u l r e ' . f i ] L : ] d r ] i I lO re r l l qe -
cKlre oO'beKrbr, LtMeloufie sKcrpeMa,rlbHble cBoilcrBa' f lpoltex<yrou-

Hbre oo.beKrbt  qacTo MOxHo paccMaTpl . rBaTb KaK cMecH AByx Kpaf t -

HUX r{ IeHOB, KaK 3To cAe" ' IaHo A' rg u3BepxeHHbIX nopoA'  npeACTaB-

3 1 6

H a  Q a K -
cxoAcTBa

*  C o / r . r p x a r  B T o p H r r H b ] e  l r r i t s e p a n b l ,  B K , r b l a t , [ H o n c u , ( .

. r reHHbrx  Ha pHc.  6 .41 ,  xoropr , te  Mo lK l {o  I ' lH ' repr lpernpoBarb  i i i lK
q! 'reHbr I IocJe.r.oB aTe,i ]  r ,Hocrl i  f  p af al iH i i  ] lexi ly c l l  a J urlecl i l l , \ l  l l  i t  (pe-

Mr4qecKI l \ ' IX  nopOr IaMl t .  Q-ueroA Saxropuoro  aHa" lH3a rax , . I {e  } l c -

t lo, ' tb3yercf l  .( ,r t f  r{arZccrlQr1xaqriu, o6beKTHBHo IaloUlelz B Cyxl i ]ocrH
TOT )Ke pe3y,lbrar, qro LI K, ' lacrepHbll i  3H4,,1H3, fa eue c 6oJbull l \ ' ,14
3arpaTa) ,1u  N, lauHl lHofo  Bper leHH.  Lcr ' ] l l  ue . lb  aHa, ' I I I3a  -  no l i cK

fpynI I  H , ' t r r  K , ]acTepoB B coBor iynHocT] l  I Ipo6 ,  To  Ka l (  ] i JacrepHbl I l
aHa. r1u3,  ra lK  H R- l re ro .q ,  Saxropuoro  a i {a . r l r I3a  Aa}or  6o , ' Iee  3QqreK-

TI {BHbre  cpeACTBa A, l f l  9TOfO.  EC. ' lu  sHa. l r tMb le  Qa l i ropb l  } ' l o i l iHc  on-
pe! ,e . r r r r rb  c  no \ , lou lb lo  R-uero la ,  To  J . l la fpaNI l ta  paccef fH l i t  q raK-

TOpHbrx  MeToK H. ; r r r  Kr - r3cT€pHblx  AHafpa\ {M o6 l , lqHo faeT npeACTaB-
JreHue o  coorHotueHnf lx  Me l r { Iy  [po6ar ,1Lr .  B  KaqecrBe npH] lepa
H a  p H c .  6 . 4 2  H s o 6 p a x { e H a  n e H l p o r p a M M a ,  n o c r p o e H H a f l  H a  o c H o i l a -
Hr. iH KOppe,'rqur{oHHoii  Marpi lubr J,,1f l  IaHHbrx no u3BeprieHHbl}1 i lo-
poAaM,  npHBeAeHHbrM B ra6 ,1 .  6 .30 ,  vero loM ycpeAHeHr . r f l  BsBe[ ieH-
Hr , rx  [ap .  o rgocure ; r luoe pacnor roxeHL, re  Ha6"q ]o leHl4 f i  noqru  e

TOTIHOCTII COBnaAaer c pacfioJlox{eHueM, r io,. ' ]yqeHHbIM Q-ueroAotr '1.

il
I

I

9anroP
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3Haqeuus cos 0 gln 20 npod

HoMep I
npo6n 

I l 0

;?ri,l i " i rir

I  ,000
0 ,997  1 ,000
0 ,994  0 ,997  I , 000
0 .996  0 ,991  0 ,994  I , 000
0 ,993  0 ,988  0 ,989  0 ,997  1 ,000
0 ,972  0 ,968  0 ,981  0 ,987  0 ,984  I , 000
0 ,998  0 ,999  0 ,998  0 ,995  0 ,992  0 ,977  I , 000
0 ,995  0 ,991  0 ,995  0 ,998  0 ,996  0 ,989  0 ,995  1 ,000
0 ,991  0 ,986  0 ,990  0 , ! ) 98  0 ,998  0 ,992  0 , "q91  0 ,998  1 ,000
0 ,992  0 ,9e5  0 ,988  0 ,988  0 ,996  0 ,991  0 ,99 i  0 ,997  0 ,999  1 ,000
0 ,966  0 ,961  0 ,975  0 ,97E  0 ,974  0 ,996  0 ,972  0 ,981  0 ,984  0 ,984
0 ,971  0 ,966  0 ,97E  0 ,985  0 ,985  0 ,993  0 ,974  0 ,990  0 ,990  0 ,988
0 ,948  0 ,9 ' 13  0 ,9 i r8  0 , t ) 70  0 ,973  0 ,984  0 ,951  0 ,973  0 ,978  0 '973
c .931  0 ,922  0 ,940  0 ,950  0 ,937  0 ,970  0 ,936  0 ,957  0 ,952  0 ,956
0 ,996  1 ,000  0 ,996  0 ,992  0 ,989  0 ,967  0 ,999  0 ,991  0 ,987  0 ,986
0 ,997  0 , -q97  0 ,989  0 ,985  0 ,982  0 ,953  0 ,995  0 ,985  0 ,978  0 ,978
0 ,979  0 ,967  0 ,973  0 ,990  0 ,984  0 ,S80  0 ,973  0 ,987  0 ,987  0 ,99 i )
0 ,996  0 ,998  0 ,997  0 ,994  0 ,994  0 ,977  0 ,998  0 ,994  0 ,992  0 ,990
0 ,999  0 ,99S  C ,995  0 ,995  0 ,991  0 ,973  0 ,999  0 ,994  0 ,992  0 ,990
0 ,992  0 ,993  0 ,998  0 ,996  0 ,993  0 ,989  0 ,996  0 ,998  0 ,996  0 ,993

T a 6 a n t r a  6 . 3 2
I lepnure r i r r r  { r i rxrcpoB, Hai iAeHHbtx r lo Marpi lqe cos 0,

npunc, lerruoi i  B ra6a.  6.31

I V lo,ru, ur.ro
I

0,  $996
0 ,.q997
0,l t i )83
t),  !191t7
0 , 9 9 E 6
0 , 9 9 9 7
0 .9$98
0 , 9 9 9 6
0 , 9 9 9 7
0 ,9994
0 ,9997
0 ,9995
0,9999
0 ,9997
0,9998
0 ,9994
0,9980
0 ,9998
0 ,9989
0 ,999i)

I
2

4
5
€,

8
J

I C
l l
t 2
I . J

l 4
t 5
l 6
t t

l 8
l 9
20

{ . , .9918
ci  ,9918
0 ,9958
0 ,9989
0 ,9963
0 .9904
0 ,9959
0 ,9996
0,  s983
0 ,9978
0 ,9833
0 ,9890
0,9721
0 ,9561
c , 9 9 r B
0,9844
0,9866
0,9950
0 ,9945
0,998 1

Bxra,l  n AHcnepc
98,  I  24

- 0 , 0 9 1 0
_a,1223
-0 ,05E7
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Pxc. 6.42. AHanNs rpyrtu Aac AaHHbtx xltMurlecxoro cocraBa u3Bepx(enHux nopoA.

?)roi r:ua"ru3 Aaer B cyutHocru t"" 
#;l;;U"rbrar, 

rlro u Q-veroA SaxropHoro

A HAJI [I3 FJIABfIbIX KOOPN.HIIAT

AHa,rus fJraBHbIx KoopAI.IHar - 3To txfipoKo paclpocrpaHeunbli i

Q-rrero. r .  Qaxropuoro aHaJILI3a.  3ror  veror  B ocHouI IoM npI . rMeHq-
rrt cf B i io"ryLIqecrBeHHoft 6[IOnOIHU I] naJIeOHTO.IIOflln, XOTfl OH HC-
noJb3rvercfl TaKN{e B l1erpo,'IcfuH. MeTol rJ]aBI{LIX I{OOpAI{Har
lor iy , l r l i ) i l3oDa. ' rc f  foeepou [20]  u i loApo6Ho paccMarp] IBaJlct  Apy-
j . l t l i r r  aBTopaMH [56,  32] .  O6ler<r l lB i lo  c  ero I loMoulb lo peualor  ry
i r ie  3aIaqy,  r r ro I t  Q-MeroA 0axropl lo fo aHaJIH3a,  T.  e.  o i lpeAe'rs lor ,
rt3,-if lercq,'ru MHo)riecrBo \{HoroMepHbIX Ha6JIIoAeHIif i sl i60pxoii l l :
ojluoI' i  Ir rorl )Ke coBoKyttHocrrl r4llLr oHo e'crb cMecb npeAcTaBltre,'Ieil
i l  ecKo,ubKIlx p a3,r HqHbIX coBoKynHocTel{.

B l . ras i ibrx I {oopt l iHarax I IepBbI i r  uaf  cocro l l r  B Bbl t IHcJIeHi lu
\r arpnubl cxoAcrBa nopflAKa nxn vilv MarpI'IqbI paccrotHirl l Mexi-
,l), /, o6t,exTaMI.I ] lHOX{eCTtsa .i laHHblx. Mox{Ho IIcno,'Ib3oB3Tb JIIO6Oe
)  A CCTOfl  HI ]C,  HAIIPITM CP, CBKJII ]AOBO

\ i ,
D ,  j ' =  

) - ( x i n - x  t ) 2
F = I

(6.73)

e o t
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TbI CyMMHpyFOTCt I{ A0;l f lTCfl Ha I{tC," iO [epeMeHHLIX l?2, qTO I] . ia-

K,lrcqeHHe npr.rBoAHT K Be,rrr iunHe G11.

aoo

I  x  i p - -  x j r  i
) ia '74,

p a a n a x  &

T a 6 a s u a  6 . 3 4
qaclb I ' !a ' rp!{qbl ,  pacno,roxeHHar HaA eHaveuuniuu 1,000,
noa 3l iaqeHunmn 1,000,  coAep)r(r4r  paccrof iHlr  foBepa, npeo6pasoranHue
r;  nprrSrs"reuus o6qero cpeAHero

- t ,  { i155
-0,2045

c , 7 7 5 1
0,79r i4
0 ,9460

-0 ,8875
--(l ,8896

I  ,0000
c ,9408

-r , 1763
_(\ c'79L

- 0 . 6 1 7 1
rt, E33B

- i ;  o P A q

- - 0 , 8 6 1 7
- 0  , 6 1 6 4
_ l , i ,  I  165

t r . 3 i 5 6
0 , lr,4 0+

--,.) . : ,458
- ! . , 1 3 0 8
- ' , J\J.t r

c 8360
i.t  ,4838
0 , 3 9 6 1
u , 8 6 5 2

0 , 3 i 7 2
0 ,8481

-Lr , 544 i
-0,5659

0,  1 543
0 ,3430

-0 ,  1708
-0 , 140i,

I ,0000
0 ,9876
0 ,2593
0 ,4623

*0 ,5443
-0,7371
-0,2898
-  0 ,4653

0 ,6894
( j ,3304

- , )  I  l q D

ur ,4692
--0,3946

0 ,9610
_^  /  R t6
-0,7217
-0 ,  5164
- i ! . ' c ) t R

0 ,4510  0 ,4431  -0 ,8790
0 , 6 5 4 1  0 , 8 1 5 7  - 0 , 6 1 0 4

-0 ,8599 -0 , E913 0 ,9693
-0 ,7646  -0 ,8C84  0 ,9811
-0, 476C -0 , 3594 0 , 6787

0 ,3r.75 0 , 3649 -0 , 3397
0, 4622 0 , 32S3 -0 ,7092

-0 ,6391  -0 ,5781  0 ,8794
a,2692 0,47BC -0,1,221.
t ,0000 0,91166 -0,7675
0 ,9925 1 , 0000 -0 , 7.q05
0 ,9534  0 ,981  l  1 ,0000

-0,7872 -0,6159 r1,9680
-0 ,3018  -0 ,4739  0 ,1880

0 , 6344 0 ,4691 -0 , 6365
- . t ) , 0c41  -0 , i 701  -0 ,2410
-0 ,3168  -0 ,  i 592  -0 ,2761
- 0 , c 6 3 1  0 , 1 1 8 2  _ i , l 1 6 9
-0 ,3431  -0 ,3C66  0 ,6971

4 ,3434  0 ,3738  -0 ,E145
0 ,7529 C ,6067 -0 , 3409
( i ,4535 0,6391 -0,6653

-- | , ,1848 -0,5086 0,  B5B8
-,0,7670 -0,8664 i ) ,8408

0 ,1573  0 ,a741  0 ,4088
-c ,6322 -,J, 6533 0 ,926,1
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lr) L-Lir ' i i l l r ' i  oTrrocrrreJlbHo npl, lpoAbr Aar{rr i i ix; Ha6JrroAeHI.rf l  MofyT 6bITb
HOt.iHHlr ' lbHLrI lU l l .r tr  I IOpfl IKO3brMr,t,  url i rr  6o;iee BblcoKofo paHfa.
!e i i c r : r r re , rbHo,  \ ra rpr {ua  LaHHbrx  } {o } i ie r  cccro t rb  L I3  cMect l  qucer
pa:lJIILtr iofo Tl{ i ia, TaKHX KaK qHc,r]a [ .r iacTItHoK B qaIIJeqKaX KDI{-
g n : r r p t i  r r  t r T l H  I r l '  I i l \ , i l ,  c o I I  I I  n r l l r \ r r r a l r r r u_yra,'Ieq II oTliorrIeHltf i BbIcoT qaueqeK K I.Ix
JlUar'reri lalt{. Mepr,i crioAcTBa I, 'rr BCex ito3:\{oxHbrx IIap o6.beKToB
npe.lcraB"rrflrorcrr s BriAe MarprrrlLr accoqliauHri [,4] nopn/.,Ka nxn.
3r-  - , tarprJr Ia 6y:er  cuMMerpHrrHort ,  g l ,ger  Hvert  eAHHHTIHbIe
3 i : i l r le i i i i t  Ha AI IaTOHaTIH H r I I tC , l la ,  I Ip l l l i aA, [eX{aUI l le  14HTepBaJIy  OT
Il\r .r t  -o eAliHI]t_!br, B ocTa,rIbHbtx NIecTax.

.f ,asHue r iaxlor- '1 crpoKrr Marpltubr [ ,4] cyuuupyrorcq, norrryr{eH.
i i l ; r  C)'rrI) Ia l{€,,1l lTCfl Ha n; 3Ta lpoue.{ypa AaeT CpeAHee 3HaqeHI{e
no crl loi ie. ! ,auulre ,Ka>riAofo cror6qa r ' iarpr.rUbr [ ,4] raxNe cyMMr.r-
pyroTcg I{ cyMMa Ae,'rurcr Ha n, IsTo Aaer cpeAHee sHaqeHl. ie no
croJ6rly. O6osHaqrala 3rr.r cpeAHr{e coorBercrBeHHo {epeB di.  r{ d.1.
l{ :r : iogurcR rar( iKe o6qee cpeAHee KaK crpoK, raK v croJr6uoB vr
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o6o3HarlaeTcfl a... B pesy,rlraTe 3rofo 3,rrerieFirrrr ajh TtDeo6pa3.vroT_
Cs,  nO.nyqaeTCs HOBarr  NraTprrqa IQ] ,  a. r ler teHTrrr  i iOrofr , i r  Ha; i0 l t f iTCs
flo QopMy,le

rrepBr{e HecKo.rTbKo KoopArrliar i]peAcTaB.r]sro'r ' HHTei)ec, TaK liari f le-
i leAKo oHu yquTbrBaroT 66,1bliryrc qacTb pa3J'rHrilr i i  rvfcx(Ay Haer.ri loAe-
Hri 'th{r1. B aaxnlo,{errr.re HHAHtsrl.u,yaJrbHbre Harpy3rii l  Ha r.!ailHble
r.io{.)pAaHaTbr HaHocqTcs Ha rpaslrK; 3To AeJraercq i lonapHblN{ i]3o6-
pa)i{eHrreM MHox(ecrBa n co6crBeHHbrx BeKTopoij, r iaiKAbli i i ls t<o-
' i !pr r rx  cooTBercTByer Her(or , lpoMy o6bexTy.

!4n un mocrp aqun a H zr, ' i  r i3 a f ,q i i  BH L--IX i(ocpAuH ar Eocllo.rtb3veMcg
. i i i i rHbiN, t r t  I lo  r rcKyccTtseHHbi ]v i  6"r0xau.  3ror  nprr r tep no3Bo, ]HT Ha]1
cl )aBHuTb pe3yJlbTaTbr,  i loryqeHHble pa3Hbrr , r r i  I i . iToj i tMH. B ra6a.
0.34 npeAcraBJIeI{bI r(oSQQauuetITbI cxojlcrga \{exjt} ' l lHAHBI't i).ra.rlb-
r' i l , lMli 6,{oKaMli (raarprrUa rlopfiA1{a 25X25), B}:.lq}]c.[eHHbIe c ro-
nloLrIbIo paccToflFrr.if l  lonepa. B .lactlt, pacIIo"Io)l{cHIIOil BIrl lue 3Ha-
rreHlr r - "1 1,000,  npeacraBJreHbr paccroqHHf l  fonepa,  oI rpeAe.reHHbIe
. i . . l3r ' ie \ {eHroB } , rarpr{ubr  [A]  ro $opMyJle (6.74) ;  R r lacrH,  pac[o-
.qo)l(eHHorl HHIKe sTHx 3IrarreHuft, - MepbI cxo,r,crBa noc"lle yKa3aII-
HOio npeo6pa3oBaHr.rs, cocroslqefo B BbITIIITaHHII II3 I(a)fiLOfO 3r'Ie-
r.leHTa clle.{Hefo rro crporie Ir croJl6rly H rloc.reAytolu,efc i lo6aB,leii l It
o6uaero cpeAHefo,  r iaK oro yr ia3aHo B ypaBHei{HI I  (6.75) .  ! , ; r r  aro i r

Q i n : a i p i - a  -  ( o i  - a . o ) .

Paccvorplrr"l n o6:bei(ToB, pecnorolKe'Hbrx B rir-Ireirrroi,r niiocr-
paHcrBe,  onpeAe,neFrHor ' ' r :Jr r . l r , i r r  r repeMer iHi , r r ' r i i .  f lpeo6pa:o3i1r{ r le
(6.75)  npuaoAf i r 'K ' 'e j ]eHocy Harra,4a r iooJrAr. rH. l r .  / /?- ] icpHofc i lpocr-
paHCTBa B UeHTporIA ] \ rHO}I ieCTiJa Tor{eK.  3ra o lepaqrrg r i iJ i i?o, lHT
K 3al lb lxaHl ' I lo  MHolKecrBa raHHbtx,  Tar i  r iar (  Bce cr j lo i iu  r i  croJ6ubl
HM_eIOT Tenepb CyMNIbI 3,ri€ivt€r1TOts, paBHbrC HyJiO, IIOrTO\iy 0,{HO H3
co6crBeHHbrx 3HarreHrrr ' i  uar i ruqu iq1 oOl : iuo 6srr r  Hy.re l i .  Dro
rTP]IBOAHT K B03PACTAHI, I }O OTHOCHTC, ' ]bHOIi  BCJII ] t i } IHbI  NEDEi, IX HC-
CKOJIbKHX CO6CTtsCHi iE, IX 3HAqCHHIi

[a"ree,  HaxoArrcf l  co6crBeHHr,re 3HaqeH' f l  i r  codcrBenHble BeK-
TOPbI MATPi.{ I {b i  IQ] ;  3TO r I  ECTb I , I IABHbiC KOOP.I I i IHATIJI  T 'THO}KCCTBA
AaHHbrx. orgocnre"rlHafl Bait(Hocrb KalKAOfi 'xooprr,nsarrr Molr{er
6rrrr orrencHa rrpocrbrM BbrqHcJreHHer{ ' 'poqeHT'oro Bri.rraAa iia)K-
Aofo co6crBeHHofo sHaqeHHrr  B c, [eA i r , Iarpuqu Ie] .  O6r, tqHo rcJbKo
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B ra6.r r .  6 .35 npureAeHbr nepBbre ceMb co6crBeHHbr- \  3HaqeHr. i f r
MarpHIIbI [Q], 3anaer],lM, qro ceAbMoe r{ nocJ]eAyroxlite co6crBeliHbte
3HaqeHHs paBHbr Hy,r rc .  Aef icreure,rbHo,  nepBrrre IBa co6crBeHHbtx
3HarIeHI- i f  AaIOT BK,raA ts  O6Uryrc H3NIeHqUBCCTb Aarrr i r r rx  no 6.1oKaM,
paBHbrr i  B l0/e,  a Tperbe co6crBeHHoe 3HaqeHrre Aaer eule Aorro. r rHr . r -
TenbllbII? BKJIaA, paBHbrr'r 17ofs, vTO COCTaB/rrteT B cyuIHOCTr.r rlorrTr.t
BCrO r . r3NleHqI{BOCrb.  (HalOlrHlrv ,  qTo AaHHbre 6uair  [opox(AeHbr
TOirbl{O TpeMfl rre3aBucr.iMbrMl,I [epeMeHHbrN4H. He6o,rtuas Ao,rrfl f i  3-
MeHqnBocTri, He yqTeHHafl rrepBoii, BToporl ri TpeTbeii f.rraBHrrirrH
i {oopAHHa?a}{r r ,  Mol i {eT 6ur l  o6rncHeHa our i6xaMrr  oKpyr , r ie i i l ' t  B
tsbrqlrcJreHr.if lx. )

f lepnue ABe f.iraBHbrx r{oop,quHarbr, cocrofiulrre x3 3.[e\reHToB
co6crBeFrHbrx Ber i rcpoB I  r i  I I ,  npr{BeAeirbr  u ra6, ' i .  6 .36.  Kax"sr f i
3 , ' reMeHr cooTBercTByeT l iH.(HBr. i Iya.qbHor{y Ha6, ' r }odeHun.  3rr r  l :a-
fpy3r iH [3o6pa)KeHbr Ha p]rc .  6.43.  Cpai lHi l re pe3y, ' ibrarbr ,  i ro , r rvqc,H-
Hbre NIeTo,(oM r.rraBHbrx rioopAr{HaT, c peliteti l1e],r, no"ri]/qeHHLr\{ iJ-
Mero, toI i  rparropuoro arraJru3a (cr . r .  prrc .  6.39) .  3al ' ter r r  j { ,  qro ror
, t  ^  - , -
Wdi \ r ,  a ru  , l f la runar ibHbte  3 . [eMeHTbt  \ , taTpt . t r {b l  lQ l  MOryr  6 t t r t  i l e

l laBI iL l r r i r i  i ,0C,  o3 j laq te l  ,  qTo npe,q ,CTaB, ' ieH l ie  o6UI r roCTu I l  BH.1e
f i la fp l : ,1  x {b i  f ie9o : l14 i ) : r . r !1o  ocJ"u{ecTBr iTb  rTa g l r r i r r i ' r r ; c i ' r . ip \ ' )K I loc r r l .

A iIA J! i{3 COOTB ETCTE I,{q

@ar;ropHr i r i  aHa. [ l t3  npeAHa3Har{eu A, , ' rq  IaHHbrx,  i ipeAcraBJeH-
Hbrx i. l HHrepBa,rbHoir Qopue [,1r] R rrrKaJre oTHorxeHr4fi, T. e. I.tq
r.r3-'"1eneHirft, cAe,,[aHHbrx B Herrpepbrr]Hoii qr.ic"rteHHo]i luKa,'Ie. OH ue-
I I p l l i 'O i l eH '  I I anp l ' iMep ,  A r ' I t  TaK i i x  AaHHb lX '  KaK  r ] l ' ICJ IO  I ICKOI Iae I ' { b iX

ccr f i r 'KoB pa3rrr r iHoro THna B o6pa3r lax.  Tarue HoNrrrHaJrbHbre r { . lu
i IOlt i ; iKOEb]e AallHble MOryT OKa3aTbCg €AHHCTBeIIHbIT),11I AoCl'yl lHbt]Jl I
. ] . ,r f i  i :cc,- ieAoBaHllf i ,  u B irel{oropblx crryrjagl( r ' {oxieT ol ia3aTbcg r. l-
J€ : ; i { i> lN{  o6pa6oTaTb HX,  ucno. r tb3yg N{eToAbr  TeopI IH co6cTBel t i tL rx
3H a q el i  rr i i ,  aH a,torHqH bre q)a r{1 cpH o}ry a rJ a, 'rr .r-1y.

3a,raqu, B r{oropbrx r i ' , {e}orcf l  AaTIEL-Ie-nel-rerl} lc,rrcrI l t . f l ,  o6LIqHo
c i la l i rc l ' reHHbr  o6qecrJ reHHLnr  r ravr iaN{ .  B  Naqecree np i t r {cpa  r {o i i { IC
l l : i :Ji jaTb pe3yJibTaTbi aHIieTIiprJRaHr,rt ,  KoTopLie noj lpa3Ie.i iJt loTcfi  r la
i . : i r - i i l fo l , \ I i l r .  B  c l t .ny  3Tofo  SoJ lbLUr i l l cTBo i tc i i ieAoBal t r r i i ,  oc i lo l l t i { -
i i ;n ] :  Ha i t c t ioJ lb3oBaHxH MeToAoB Teop i t i l  co6cT i leHHbrx  SHaqeHl t t ' i
;1 i i s  aHa, ' r l I3a  Tar {o fo  po la  LaH} i l , r - \ ,  o ; i .1 r r  c03AaHbI  co t l l {o . [o fa l {u  1 ]
c rar , rc r 'HKaMrr ,  pa6ora lou- lH [ ,u t  HaA petxeHl ieM co l l r lo , lo ruqec l i r r \
I IpoS;1€),r.  3ru 4aHulte 06i,rrtHo npeAcTaB,'rf l roTcrr B BFAe ycJroErjbr:{
ra6 . [ r iL i ;  i l epBas H3Becr i ja f f  pa6ora ,  B  Koropo i i  6u .nu  npuuer reHl , r
: r i i i r rL -  r : i6 . lHq l t ,  i l pE l l i iA . r rex{ i r i  Xuput l ]e , rs ly  127 1 ,  cm.  TaK}Ke [17 ] .
Coecer ' l  HeAaBHo EeHsexpu E Apyrue ucc.ue4oeare,rg [4]  noApo6rro
113,tro)i iuJILI 3TOT MeTOA, U TepMilH <<aHa.r]r i3 cooTBeTcTBI. i t>>, BBe-Ielr-
nr,r i i  BeHseKpH, l ro; tyqul [ rupoKoe pacnpocrpaHeHr4e. Ero pa6ora
cra'ta ocHoBoii A,'Ig MHorllx riptrr'rox(eHHfi e reou'rorHH [60, 61, l2].



reopeMa 3rxapra -  IOsra BepHa, r . r  perxeunr,  f ioJ ' ryr leHHbre R- r r
Q- uero4autz,  a,KBaBareHTHbr.

A' larpuqa Heo6pa6oraHHbrx AaHHr,rx  [X]  r . rMeer / t  crpoK,  npeA-
craBJr.fl lorrrux ua6"uroAeii l i f l , u m cro;t6r\oB rreDeMeHHr,rx. Calui ere-
I , reHTbr paccMarprrBarorcs xax 6upxu.  B sa4auax no i l i l " r reoHTo, to-
lrIH, I l:rrlpr.ntep, cro,'t6ubr x,tofyr coolBercrBoBarb BLrilal{ ocraH!ioB
Mr. iKpoopf  aHr. r3 Mo B,  crpoKn N{ofyr  np eAcraBJrqr t  o6p asur , r ,  oro6p a u-
Hbre I i3  pa3" l t i r IHr , rx  crparurpaQHrtecKux HHTepBa, ' IoB ts  cKBai t { f iHe,
a sdrleMeHTLt n ra6.nuUe 6y4yr IpgICTaB.rltTb Co6oit pe3]a'IbT?Tbl
noAcqera r luceJr  o6pasuon r ia)KAofo Bl i , r ,a  o.craHKoB Mnr ipoopraHt i3-
MoB rro nr,r6opxav. O6qee q[c.rro HHllr]Br.rrlvyMoo 
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[26]  u: , t raraer  ucropl { rc  a l Iar l ]3a coorBercr tsr l f l  l l  cut i3 l i  Nlex i r 'y  pa-

(:ora ivtn pa3.1!Ii l IHbIX aBTOpoB.. ,[,era'nluoe u3Jio]KeHlie aHa'l l i l3a co-

o iBefcrBrr f l  l r  ero o606urbnuf i  coAepxl { rc t  B.  MOHOfpaoI tH [41] '

AuaIHS COOTtseTcTBI ig HarIUHaeTCf l .  C O6pa6oTKI{  MaTpl l l lb l '  noJly-

, . " ; ; ; - , r ;  y .nrunoa ra6 '1uqbl ,  Koropaf l  npeo6paal 'ercs TaKIIM 06-

;;;;;;, qto6sr ee arleMeurbl Mox{uo 6u'ro Pat*tutp-*;11,^"*aI( yc'

.riOBHbie BepotlrHoCTI'I. B cl.uly IIpnpoAbI 3rOfO np-eo0p\a3oBaHIIt
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I

KOrOpbre flBJrrrroTcfl BeposTHocTqMr.r Toro, qTo KoHKpeTHbre BHAbr MHK-
poopfaHr. r3MoB r{MerOTCs He3aBHCaMO OT TO|O, H3 KaKOf i  Bbr6OpKI. r
onli 6br,[H r.r3B,'reqeHbr. Ec,ru o6r,,eAr.rHeHHbre BepogrHocrr.r pa3Aerrrb
Ha cooTBeTcTByrouIHe MaprLrHa,rrbHbre BepoflTHocTr.l, To B pe3yJrbTa-
re noiryqr{M ycroBHbte BeporrHocTr.l

P1i117:Pi1 lP.1 i  P61a:P4lPi . . (6.7e)
f lepeaa u3 3rHX yc,'roBHbrx BepoflrHocreii ollrcbrBaer cnryaqurc,
Kof.{a, o6Hapy}KHB Mr.rKpoopfaHri3M Br.r!.a i, n,tu xoruM oueHrirb
tlepoflTHocTb Tofo, qTo oH lrotBHJrcfl O eu6opre c HoMepoM
i.  Btopar ycJroBHar BeporrHocrb,  ocHoBaHHaf l  Ha cyMMax crpoK,
n,aer  BeposrHocrb roro,  qro Haf i Iesuue Nlr r r ipoopraHusuu 6y4yr
ilpliHaAJre)Karb K Bury i, ecJrr{ H3BecrHo, rrro 3ror o6pa3er{ 6br,'r
lr3B,leqeH r4g i-fr ssr60pxl.I.

B r,rr. 2 (c' lr. r<u. 1 ) 6n.no rroKa3aHo, uro ra6,ruqa Ha6.rrcAesi.rft
MolKer 6lrrr npeAcraBJreHa qepe3 nponopqlrn r o6uleuy q[c,'ry Ha-
6r'I lo,feHIrft. TorAa, ecnI,I crpoKN n cro,l6qu ra6"lnqu He3aBHcr.rMbr,
ua6;ircrr,euur Aor'r)KH br 6 orrr np H6,r H3HTe'rrbHo p aBHbrMH [poI.{3BeAe-
HHfiM Maptr.rna,'rbnbrx BeporrrHocreil coorBercrByrourix 14M crpoK Ii
cro. r6uon.  Ecr I r  Aee t tepeMeHHbre jn  k  recno cB13aHbI,  ro Bce o)KI{ -

AaeMr,re 3HaqeH[fl e i-u n ft-lr cro,n6qax rion)I(Hbl 6url oqeul no-
xoxuMIL Sro uaeoxlrr IIa Mblc,'Ib, rITo crelleHb cxoAcrBa Mox<Ho
Bblpa3IrTb c noMol I IbIo BblqHC.r IeHHq nOnapHoro I Ipou3Be.4e] l i l f l ,  l io-
ropoe co.l,epx(llT Ha6.rin.qae,vLle x oxil l . l ,ae\lble BepotTHocrLI lnst
BCeX CrpOK B AByX CpaBHnBael l rut r  cro, ' i6qax.  Taxas Mepa l lcnoJlb-
3vercr  l  aH?. , r t i3e coorBercrBl l r  I I  HMeer eu4 t ioaQQuul4eHTa Kop-
p e. ' i  t i  i :  I l  l l  \ l  e 21i .1\ ' , lB)r  i r {  f l  r ]ep ei i leHH Ll  VU [34]  :

(6 B0)

r . le  Pi i  -  <<ua6. ' I Io j taeMat>> Bepot ' rHocr l  l l  i - r?  crDC)Ke t i  i - r t  cro"r6ue
c"r1'uariuorl ra6.lurlu; P i.P.i - <<olKI{Aaer{afl>> BepofiTHocrb, Bblr{uc-
, leHFIa.q KaK I IpOI. r3Be-[eHi ie Mapl l ]HaJ ' lbHblx Bepot lT l locre i i .  Br , tpa>xan
r;1 uep93 Be.rrl iql{HbI, BBeAel{HbIe e ra. 2, I io,' lyqae]{

,\ ( r,,- P, P_.i\ ( P' - P,J_:: tr :k z i l  tm-) \  1r , :q

n \ .
U i j - E ; i  

I
1 t  F . .  I
|  " J  /

l o
l - )t ' E i t

n

I I
,/-_... \

( 6 .81 )

Ceqsr MelKAy 3THM BL,Ipax{eHI{eM s crarrlcrl ixoit y2 B IIpllMelleHun
x c.nyuatinofi ra6.luue craHoBlzrcfl 6o.lee qcHoft, ec,'I l i  Bo3Becril B
KBaApar oAr.rH H3 qJIeHoB:

/O ii - E i i\2 (O it - E ti) '
t _ - : : - _ - - - - - : t :  '

\ t E i J l " , i

Mri nn4ura, qro Mepa cxoAcrBa, HcrIoJIb3yeMafl B auailv3e cooTBer-
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crBfi f l  , N,rO)KeT paccl' iarpfi BaTbc.fl KaK rrpon3BeAeHue AByx sHaqeHuii
,y"2. Jro rrpr.rBoAHT K Bbrpax(eHuio <<paccrogHHe X2>>, Koropoe LIHofAa
IIpur{eHsercs K eror? uepe [4 l]. Ec,lu i iaeplt cxoAcrBa /;a BbleHC,rHrb
Air r  Bcex nap cro, r6qos I  u  k ,  ouu oSpaeyrcr  KBaAparHyIo Marpl luy
rroptAKa ttlxm. I4s zrai\, \ ' Iarpfiubr 3arext no"Iyqalorcl co6crBeHltbte
3Ha( ienr . r r i  r r  coSciecr i i rbrc Ecr{ToiJnt .  3  ro l t  ecrb r ! ' IaBl ibre oat{  aHaJlH-
3a coorBercre[g. 3alrer]. iM, qro rati Kar{ Bce gr' lel,Tcirrlt c.tyuaituoli
ra6,ri lrt{tr nblpa}r(eitbI I{aii irpoilopi{tiIz or cSqeii ci lMrrrbr Bcex :rJIe-
I ieuroB,  To cyMMu] 3J-reMei i ' roB cro, r6ua (u anenler t ro l ' : ipct l l t )  psBna
1,00. i loaroM)r nlbt I i lrco\{ ricr'Io c 3aN{ti ltyroil ra6,ri iueti AalIIIbIx. t l oA-
I lo  co6c.TBel luoe 3I Iaqej : r ie  Ao.r r l ' I ( l lo  6 l r r l  Hynenu," t .3 lo or i laqaer.  qro

pa3l,.{el)rrocrl i iarueii 3i;Ai.it l l i  yMeHbuaelCfl or lrt !.o rt i-7,t ' ,, l lo3-
MOXii{O, eti{e MeHbrxe. Bl,tecro rofo rl ' io6bI npcMo IlcIIoJIb3oBarb
vpaBrierrue (6.80), rr '{oxilro l icfro.rrb3oBarb Apyryrc Soplty,ry A"rIf l BL,I-
rir icJeH rif l xo: cp Qu queirl a c-\oAcrB a, ri a r pr.i Mep c,IieAyiouylo :

P  i j  [ ' i n

P t. triPiP. n
(6 .8: )

OHa gaer ro >Ke MHolKecrBo co6crneunnx BeKTopoB.
I loc, reAsee co6crnesHoe 3HaqeHlre,  Kai (  sro BbrreKaer vg ypaR-

HeHI4f i  (6.80) ,  rpuBiranbno r r  B roqHocrr . r  paBHo HyJI lo.  Tar< Kar{
; rauHble,r ,o Bbrn,enei iun QarropoB He ueHTpr ipoBa, ' r [cb orHoctr re. r iF, -
: {o HyJrr ,  To npf i  uc i lo , r l r ,3oDaHlrr r  ypaBHeHrr  (6.82)  Qar<ropuoe pe-
ineni le  6y ler  coAepx{arb r lcxo/{Hoe rpHnrrad ' rbHoe co6creeHHoe 3Ha-
-reHIre, r{oropoe ro)I(AecrtseHHo pailHo 1,0. Bltquc.ri€Hnfl , cBfl33HHbr€;
c $opvry, rof i  (6 .82) ,  , ler r ie  onrcarb B MarpHqHor l  { lopue.  Cuaqala
o6oasaqnu EcxoAuyro riarpuuy AauHbrx rropflAKa nXrn. .uepe-s [X]"
3"neueHru [X] npeo6pa3yrorcr n o6re4uueHHbre Bepoflruocrn c rro-
voulbro Ae,'reHrrfl Ka)i(ICro 3,4€McHTa Marpr.Ii lbr Ha o6uyp cyMM-v,
Koropaf f  paBHa cKa, I I rpy 22x11.  B peeynlrare no. lyqaeM N{arpu-
1 i '  [ B ] :

(6.83)

3areu orpeAeJr l lM KBaAparHyio Marpuuy [M]  noprar<a mxnt ,  Ko-
ropaq coAeplKHr cyrvrr,lbi cron6qon IB], pacno;lo)r(eHHbrx ts IIop{AKe
vbrrnasug no ArratoHaJrr4, 14 c Hy"rrrMr.r Bo Bcex BHelriafonar-rbHbtX
rosl,It l l .rsx. OnpeAe;rum raKlKe Apyrylo KBaAparHyFo lrarpuuy [N],
Koropas HMeer nopsAoK nXn f r  coAepxur cyN{ i t rbr  crpoK [B]  no
AlrafoHa.{u H Hy. l l r  B f lpoqrrx Niecrax.  3rH : ise MarpHr lbr  co! ,epx{ar
cror6eq r{ crpoKy MapfHHad'rbubrx nepoaruocrefi u rrcrroJlb3}'}orcfl
g . , ra npeodpa3oBaurrr r  marpuuu [B] :

1 1

l [ i l - l l / l  T  w ] l , i t 1 -  , (6 i84)

(Tar  xar<  rMbI  uMeeM Aer - to  c  A I ia foHa, ' rbHb iMI4  Marp lJ l laMH,  To o l te -

n
[.1

I
1r
I

)  l x ' ,



paqllu [N]-' l '  n lM]-" gKBHBa,IIeHTHbI 3aMeHe 'Kax{J,oro A!iafoHa,' lb'

Hofo 3, {eMeHr& t r ; i  f i  mj i  va l / - /n i i  u  l /1  m11.  BseAnaroHa, ' ILHble
s,rleMeHTbt KaXiiloil Marpl.I l lbr, KoHerIHO, paBHbI Hy,rrc.)

Malpuua [i] iz] 6yaer rlylerb ropsAoK n><ftr, a ee 3,'IeMeH'rbI
tg i i  -  npeoSpasosaHl l t  Hcxoi lHblx s , I IeMeHToB . { ; ; .  l larpuqa I ]onap-
HbI.\ [por]3Bei{eunti cro.n6qon ecrb npocro

t ,? l :  t rv) ' lwl , (6 .85)

Asa,ro lHqso \ {ar i l r rqa t ronapHLrx npol isneAeHui i  crpor< ecr l  ! r

f  0 l  :  Lrv l lw j ' .  (6 .86)

Co6crseHHr,re 3Har{eHtrfl Niari luq R u Q ule}irriqrrbr, To"rrbi(o l ' tarplt-
ua Q 6yaer I{Merb n-m [ofio,'IHHTe,rbHbrx coScreeuHlix :uaueuuri,
paBHb i ] .  Hy , rn .  Cc6c rnesHt , re  Be i i r opb r  ra rp ; i r I b r  fR l  uo ry r  6e "  a
r ,pcoSprr ;oeal l l r  B I la fpy3l { } l  a i iaJI I I3a coor tsercrBI I f l  yMHOXeHI4eM
Ka;'r{i loro BeKTopa Ha coorBercrBj/Iou,(ee cuHfy./if lpHoe 3HaqeHIIe,
Koropoe paBI" Io KBalparHol iy  KopHIo I {3 coorBercrByloule lo co6ci -

BeHsoro 3HarIeHr i f l ,  T.  e.  HafDysKu R-\4ero la paBHr,r  /1 , ,  y l rnoNeu-
HoMy Ha co6crBeHHbul  nexrop R-ueroAa.  B r tarpt tuuou o6oeuaue-
qeHHn, I4cI Iorb3oBaB[IeMCq panee,  cHHfyJIapHbIe 3Har{eFl} i f l  [Rl  I ' lorx-
H0 IIpe.4CTaB,rl f lTr, KaK AHafCHa,rl l trHble 3, ' leI{el lTbl MaTpll l lbl  7'

nOptAI (a  mYm,  y  xOrOpof t  Bce BHSJ.HarOHa"r lbHb ie  : ] r ' l eMeHTbl  paBHbI

uy, 'rro. Co6creesnr,re BeKropbr Marpl{Irbi [R] rn,t iniorcs cro,r6qa: ' , tn

neroropof t  mXm.  Marp I4 I Ib i  IL l ] .  MarpnqHoe ypaBHeHI{e ,  Hcno, I IL ' -

3yel{oe AJII otrpeAeJIeHHfl Harpy3oK R-r,teroAa, 14Meer rorAa Bi{,4

[A*] : tul t^1. (6.87)
Harpy:trn l{ax{roro ue n Ha1ntoAeHltft rz QarropoB aHa,ll ' I3a co-

cTBeTCTBLIfi eCTb npocTO

lsRl  lwl  iARl.  (6.88)

3rlt  u: i i '1l t ' :xtr l {or, i 'T 6ltrn saHeceHbI B:c.r ib ocei i ,  r ' 'npej ie.reHHblx

e-rrcrogb|1 f  axropiroro a'aJrrrca coorBercrglrr  ra*rrM x<e o6parov.
I( a rd f .r a B It i:i0 Ko l{ rIoH gHTbl I{r'I I{ rp aXropui,te M eTKll'

Eclu nltecTo Tcfo, qro6i,t  BbtqHcJif lTb co6cTBerlHbIe 3HaqeHlif l

i {arpr4rlbr [Rl, l rr ,r  6yaeu BbtttueJlrrb l ' {x AJIn Marpl i lbl  [Ql, ro clto-

>KeN{  s .JqHCi r } rTb  Hafpy3KH I I  MeTKI , I  q - \1ero , I ,a  aHa.n lJ3a COOTBeTCT-

eran. Harpy3Krr HaXOAflTCt yl, IHO>xeHHeM 3, ' leMeHTor. i  cO6CtnessrtX

BeIiTOpOB Ha I{BaApaTHbIe KOpHLT I, I3 COOTBeTcri l \ ,r}OIUHX CO6CTBeHHbIX

suaqetrr f i

lAaf : [y] [A], (6.8e)

rAe Ii - Marpllqa fiopflAKa nXn, c_roJl6ult^ xotopoft coAepxiar ru

co6cteeHHmx 
^neriropoe 

MarpI'IIIbI Q. Merxu Q-ltero4a ecrl

l sa l :  lv l ' [Aa] . (6.e0)
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B cu, ' iy reopeMbr Srrapra-IOsra r .r  roro, qro uKa, ' rr4poBaur{e
noprr i r  \ {arpl lqy [cxoAHbrx AaHHbrx KaK B croJt6qax, Tar r .r  B crpo-
Kax, IiMeerct nprMag cBt3b Melr(;ry perxeHrlfllru R- lr Q-uerog,a:

lAal : lwl lAoll^l 
-' : [sR] l^l 

-1 (6.e 1 )
I lp ' r ' r i l l ru  c . [onaMr.r ,  Harpy3Ku Q- l tero la coorBercrBi ] r  patsHLr Mer-
xar,t R-l, ielo r.a arairr3a coorBercrBr,rf l , .r,exeHHbIM Ha coorBercrBylo-
u l r4e c i . rHfy, ' rspHbre 3Haqeuuf l . ' Iaxuu o6pa-.ou,  yox{Ho no, ' ryqrr rb
oe[reni ie  Q-uero4olr ,  pe[ iag BaAaqy R- l reroAa,  r ] ro Aaer orpoMuoe
ll i)eHiiyU{eCTLjO B sbiqHC,tl ' lTe.nbHON{ IIr ' i2He, TaK KaK 14aTpIIqa R
o6u. i i lo  3Ha{r lT€r ibno MeHbrue l to  pa3Mepy,  uel r  uarpuu,a Q.

i la  c . l r r i r  i r  ror  . ' . f )  rpa$r . rx  MolKrro HaHecr i r  Kar i  r i : r t r r i r  Ha6.nrc-
IeHUf l ,  TaK H I ICl )err reHHbre.  3rO iv tO)KHO CLe.rraTb,  npeo6pa. jyx ua-
fP)r : i ; i r  R-r , {ero: .u l l  Har i )y3Kr i  Q- l , rero,qa rar ,  qro6l r  oHH 6ur ,nu
llpelCraij"i leHbr e r.); i i ioi i u iorl )Ke MeTpl.{I(e. LIJxa.nupOBaH}Ie I: lafpy-
iot i  o jvu iecr i i . l f lerc f ;  no rpopvy"rau

I

r,rri7 r a <;r
t , -  I  t ' ^  - i (6.e2)

I  e l le l - '1 ,  \ ' l i l i  UjrAer l  ; iCl ior , ' Ib3OBaTb feo.r iOl l lqeaF.I Ie IAHl lbIe l i ,x f l  i lpO-

tsel-J i i l l  r< i . .JaCCl iqeCI iOfO)> I Ip14MeHeHri f l  aHa,nl l3a COOT.!eTCTi] l ig ,  KOTO-

DOe COa'r'Or.lT B I{HTepnpeTaur{Ii naHrrbrx, Aaloulfix rreptrrircneHufl.
Tabt .  6 .37 coj iepx{ur  AaHHbre no r l icry  KoHor,oHroB s 1g-xrr ro-
ipaM.\ ioBbrx npo6ax nopoA, co6pauHHx e Bocrc. lHo\4 KaHeace.
I1op.o.1r,r lrHccypHficxoro Bo3pacra rrpeilcraBJrqlor rlerr,rire ){eiaqr.rK-
JIOTe-" i t j l  I {J I I .1 nOBTOpeHHg ! ' I I . ITOJIOif iTIeCKI, tX pa3HOBrl ]HCCrCr ' r ,  t rOrO-
pLIe orp a)Kalor ULIX,'IurIecKIIe H3MeHeHHg yc.no::tr i 'r cceAKou aKonJIe-
:rttg. Ka;.x;tat eAIIHLIqa x.taccu$uqnpoBa,rtacb KaK r{acrir it lea,rg.I3ll-
po;ar iuc i i  r , reraurr r :xorer . {b i ;  KJraccH$uraqHt i  } rKa-?aHbr 1. ,  ra6rHr{e.
I t a . - i i ' J ! l i u  lCL i l  nPe . iC ( .A? ' ; ; |E& i r I ,  qTO l (O l iOAOHTL l .  I { aK  i l  H€KOTOI Ib l e
CO l i l , €11 ' i l l l I b l e  \ {OpCKI {e  O  j ) f  . r  i i l . l 3 l { b l ,  CB t I 3aHb I  C  3OHa} r l i  I i oH I {peT I {b lX
; ' , , l i  i i ; l l i .  L lc; , , i  i i l , t  l t  , ; t ; , i , . j . i i i i i : t i  I I  cxoAcTl l i )  I . - ( ) i lo{cr i ra iu 6$.uH or-
i le ' icTBel iHLr 3a r i3MeHeHHf B ypoBHe Mop.f l ,  To aHaJIH3 COOTBeTCTBI4f l

,1,a,' i  5t t go3MolKHocrb ycraHoBLITb trx pacnpocrpalleliHocrbr qro
Surro 6u aHaJIofur igo H3l{e i teHHf lM, i iHToi Iot I i } I .

Tar xar l.IMeerct 10 eIlAor: i ioHollogToB u 20 cfltarurpa6fi,{e-
cKHX eAugr.rrl, ro oseHb yAo6Ho nocrponrb Marpuqy cio:crea Mex-
ry i lepeMeuHbrMr.r .  Ta6n.  6.38 4aer Marprzqy cxoAcrBa X2,  ee co6-
crBeHnbre sHaqeur.rtt u Hali6o.nee 3Haqaur[e co6creeuHHe BeKTopbr.
TaNxe nar{br  HarDysxu R- n Q- l reroAoB Ha oca coorBercrBHq. OHn
HaHeceH'Dl  Ha p i ic .  6 . / ,4 . .  yNasaHtt  Karefopun Mefaql rKJloreM AJrf l
Kail i-tc'. i  crparlrrpaQr{.recxofi eAHHrrubr. I(ar< npo6u (ellulrun,lr no-
po,r ) ,  raK I . I  repe\ , reqHlre (nuau KoHoAoHroB) uoryr  6uru Hso6pa-
)rieHbr B OAHOM U rOM Xe [pocTpaHcTBe.

Ha puc. 6.45 yxasanbr nopsAKr{ orHocrrre,rrbuux r,ry6lrH pacnpo-
crpaaeHlrfl KoHoAoHroB rz: Maccypaftcrofi crparrarpaQuqecxofi no-
.cJej .oBare,r rbHocrH.  3auerHu,  r {To Harpy3t<t t  R-ueroAa,  nso6paxeH-
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f  a 6 n u u a  6 . 3 8
Marpuua cxoAcrBa 12, co6crnenrrble 3+rarreHufl x nepBbre ABa aKlHBHblx BeKTopa t lo AaHHbrM
o pacnpocrparrelr lrn KoHoAoura, i lpune4enbr raKxe SaxropHue Harpy3xlt,  cooraerc'rByroque nepBbrM

4nyrrr Saxlopam R- n Q-uero,qon

M a r p H u a  c x o 7 1  c r n a  1 2

D  E  F " l i H  GA I ] C

0,3843 0 ,0037 0 ,Q257 -0,a273 -0,  l  t36

0,0037 0,0568 0,0196 -0,0615 0,0088

0 ,0257  0 ,0196  0 ,0216  -0 ,0119  -0 ,0117

-0 ,0273 -0 , 0645 -0 , 0l 19 0 , I 655 -0 , 0477

0, 0050

0 , 0 0 1 5

0,0063

0,0090

-0,0079

-0,0076

-0,0026

0 ,0 l  50

-0,0052

*0 ,0010

0, 009 I

0 , 0 1 2 9

0 ,01  79

0,0088

FI

-0,0239

-0 0tqt

-0,0066

0,0620

-o ot Kq

0,0006

0 , 0 1 2 9

0 ,0365

0, 0330

0 , 0 1 6 0

I J

-0 , 0204 -0, 0098

-0 , 0268 -0 , 01 29

-0,0070 -0,0034

0,0486 0,0233

-0,0136 0,0066

-0 ,0024  -0 ,001 l

0,01 79 0,001J8

0 ,0330  0 ,0160

0 ,0430  0 ,02 r0

0 ,0210  0 ,0102

-0, i l36 0,0088 -0,0 i l7  -0,0477 0,0592 -0,0066

0 ,0056  0 ,0015  0 ,0063

-0,0079 -0,0076 -0,002n

-0,0239 -0,0292 -0,0066

-0,0204 -0,0268 -0,0070

-0,0098 -0,0129 -0,0034

0,0090 -0,0066 0,0075

0 ,0150  -0 ,0052  -0 ,0010

0 ,0620  -0 ,0159  0 ,0006

0,0486 -0,0136 -0,0024

0,0233 -0,0066 -0,001lBJ
qtl



I
Il

a
rp

y
s

n
a

 r
{a

 (
)c

lr
 B

 M
c

ro
A

e
 c
o

o
rB

e
rc

rB
u

t

R
-l

re
ro

n
Q

-r
u

re
ro

A

C
/,

C
^)

ll
o

N
{e

p
O

ri
rt

lc
c

 
c

x
o

g
-

e
ra

o
 

(x
y

l:
y

-
.r

u
rr

ri
t:

u
ll

c
ll

{r
)

K
o

H
o

A
o

tt
rl

L
C

o
6

c
rn

la
u

o
e

 
O

6
q

c
c

 
c

x
o

jl
3

[l
lq

c
lu

e
 

c
ru

o
 (

%
)

B
e

x
ro

p

0
,4

2
6

2
0

 ,2
6

3
4

0
 ,0

4
6

B
0 

,0
38

1-
)

0
,0

r 0
1

0
,0

0
4

4
0

 ,0
0

3
6

0
 ,0

0
0

8
0

 .0
0

0
0

0
, 0

0
0

0

5
3

 ,7
0

0
3

3
3

, l 
8

3
7

5
,8

9
3

6
4

,8
5

3
2

1
,2

6
9

1
0

. i
t4

B
8

0
,1

5
2

3
0

,0
9

8
8

0
,0

0
0

3
0

,0
0

0
0

5
3

,7
0

0
3

(q
(]

, ,8
8

4
1

9
2

,'
i7

i(
t

9
7

 ,6
3

0
.q

9
8

,8
9

9
9

9
9

 ,4
,1

8
7

9
9

,9
0

1
0

ci
Q

 q
q

q
7

r 0
0

 ,0
0

0
0

r 0
0

, 0
0

0
0

:l
,2

(i
ti

i
0

 ,0
7

1
 

5
0

, (
i0

3
8

-0
 

, i
 !)

3
u

-,
.-

0
 ,2
l 9

lr
0

,4
0

8
7

-0
 

, 4
1

.1
 

2
-i

r,
3

()
3

7
-0

,4
7

6
8

--
0

,4
7

6
1

0
, 1

 2
2

9
-0

,5
1

9
2

-0
.4

c
6

4
1

,2
1

!1
3

*0
, 

1
7

3
0

0
,I

-;
ir

4
6

-0
,3

3
4

4
-0

,3
3

7
2

I ,
3

1
 l9

0
 ,7

9
6

4
-0

,5
1

9
9

0
,0

3
3

3
-0

,5
1

1
4

-0
 ,

3
6

9
6

-0
,4

1
9

5
-0

,l
s

3
0

-0
 ,

3
2

6
0

0
, 1

 5
3

7
-0

,5
5

1
1

0
,3

9
1

 
I

--
0

,4
3

0
9

*0
,3

3
7

2
0

,4
1

l0
0

,8
7

t2
0

,0
9

9
8

0
,5

7
3

7

C
o

6
c

rl
e

u
ri

u
ir

 B
e

K
ro

p

i 
t)

,5
6

2
iJ

2
 

-0
,3

3
5

2
3

 
-L

),
0

9
6

8
I 

--
0

,3
3

3
8

:r
 

0
, 1

5
8

9
L

i 
2

,8
i 4

7
7

 
*0

, 
i 5

9
3

8
 

-0
,2

-1
3

3
9

 
C

,0
3

1
9

lc
 

0
,6

1
5

4
1

 I 
l,

8
0

6
8

)2
 

3
,1

.1
4

5
l3

 
-0

,1
8

5
0

i ,
1

 
-0

 
,2

2
6

0
r 5

 
--

0
 ,2

3
9

5
I 6

 
-0

 ,
3

3
6

2
t7

 
0

,0
1

6
8

l8
 

-0
,3

0
5

5
1

9
 

-0
,2

5
1

5
2

0
 

I ,
3

$
0

5

,4
'i

5
{l

t
!

(
a

 
I

,6
6

8
0

,6
7

0
3

A D C D I G 11 I l

I 2 3 4 5 6 7 8 9 l0

II
K

o
to

.,
lo

s
r

0
,9

1
6

7
0

 .0
3

s
7

0
 ,0

7
5

6
--

0
 ,0

9
4

5
-0

 ,
 2

7
6

1
0

,0
1

6
6

-0
 ,

0
2

4
8

-0
,0

7
3

5
-.

-0
, ()

6
5

7
--

0
,0

3
1

0

0
,0

6
5

3
-0

 ,
3

4
8

{)
-0

,0
6

.1
7

0
 . 7

:,
t;

 i
--

0
 ,2

7
6

{)
0

,0
2

8
7

0
,1

0
1

I
0

,3
:z

t2
0

.2
1

2
:J

0
, 1

 4
0

9

A ll (- D e il G T
I r J

^r
 

'3
:' 

c\

D
s 0$

o
F E

I s
* x€

 
;€

 r;
 ; =

;=
€

 
ii 

i;;
f i

g1
E

;;i
; 

!'i
:l;

rt
; iii
i!!

::i
i:i

i;l
l::

E
il:

llE
i

E
ii:

iii
ili

:q
ii:

;ii
lll

B
€

;l
;-

;=
 =

=
lr

;;
: 

-3
t;

 E

u N I =

l-
rg

6
ru

x
tt

e
I 

O
A

h
l

I
;l 3
l t-
i

-f
 

lo
\f

 
I 

o
'

f'
f_

"- t; l: t;
4

tt
,

" 
l,

'
I i'

:,
l: I' I I I -i 

I'

i1
'

r.
rf

 
{

:l 
I 

Q
.'i

;i
 

a
rl

 
'

! 
1

4
:

l 
i.

t

li
j

,,
, 

I 
;:

'l 
j

:
E

 
O

I
:

a;
 :*

4
4

-\
-"

- 
ft

 
\ 

t
t

!
u

. 
!

 
\

 i

F
 \r

-p
o'

. 
v

] 
\,

o
u

a \^
<

1>
 

t
/:

- ,l .: ll

1 o

o
o

 
::

i

o
:

a 0
n

r
l

q
:

i

E (;
) 

l



f l  o e e p x u o c r s  o K e a F r a

O
A
q
6

A d e t o g n a t h u s
v

I
v

A e i h o i a x i s

0 z a r K o d r n a

Puc. 6,45.  Otnacru 3i ra i t :3r t t f i  orHocl t rer ' ibHblx
puii': rioii lrparurpatf lruei xoii

t l . , l agnu la l e "e l l a

t

rJry6nn AJrr  KolroAoHroB H3 l l [ccy-
nocfleAOBaTeJbHOCTI,I

; : l
C i

J I

KOBOAHbIe : iapat \Tep l {CTI I I i l l ,  i (a } l i } ' ' fC t I  HeOTJI ' l r l l tMb l \ { I {  OT I IOpOA

Apyfo fo  rHna,  I io ropb le  I IMe lor  n  por icxo l l { IeH l ' le  }13  r ipoMex(yroqHbIX

IJ IV6UH.

!1 p r r't eneuil e K lleri p epblBtlbl lil nepeM 8H H bl I\t

B rec.riorun, Kal( lr ts l. iryfu.v, o6.-tacrtlx, aHail l l3 coorBercrB]'If l
i lD l lMeHfJ lC f l  K  He l l pep l , lB I l l r I \ I  AaHHb ]M,  a  He  K  A l lCKpeTHb l \ I  (CM '

npn.ro;xeHurr  B [60] ;  I iz l .1  .  3ro craBl ' l r  HeKoropble KoHuenrya ' r ibHlr le

npo6,reMbr,  ITOCKOJbKy npeo6pa3OBaHHbIe nepei i leHHLIe He71b3f l  cq l1-

TaTb BeDot l rHocr t i^ \ i l l ,  xor t l  HeKoTopble aBTopbI  o6paualoTcg c HHNl l i

ra t ( i .1M o6paaorur  [12] .  Tal< KaK Boo6ule noJIHar cyMMa (rax >xe xax

r.r CyMMbr crpox) cocroHr r.r3 cMecri H3MepeHili i  pa3IHqHoro rl.I]]a.

TO npoqecc [peo6pa3oBaHIr f l  c t r , ' rbHo 3aBHCHT Or eAHHHI{  H3}, {epeHHf l .

B CU,ry 3TOpO 3aMeqagl i t  TeOpeTI4r{eCKOrO xapaKTepa aHaJI l l3  cooT-

BeTCTBr.rfl O6bIqHo IIpnMeHflSTCH K MHox{ecrBy }lHrepBaJIbHblx AaH-
Hbrx r4 trKaJr orHourburfi. B erux npgJro;'KeHgflx npoqecc npeo6pa-
goBaHr1fl paCCMaTpHBaeTCs KaK He 6oJlee qeM IIpolISBO,rIbHat l1po-

I I eAypa ,npeAHa3Ha t l eHHa tAJ I f l 3aMb IKaHI ' I f lMHO) l i eCrBa I ' aHHb IXH
an"'roio,'tITo6bI 6urru ynepeHHbIMH B ToM' tITo crpoK' I ' I croJl6ubl

Marprrllbl AaHHbIx IuKaJII{pyIOTcfl sKBI{'BaJIeHTHbIM o6pa3oM He3 aBIi-

cr.rMg OT TOpO, npr1MeHgeM JIMbI R- tl.ttn Q-ueron. I4CnOllsyeuaR

TaKHM O6pagOM Mepa CXOACTBa qacro Ha3blBaercfl <(npo(plL'IbHbIM)>

338

MarPraua cxoAcrBat
Bbl ' iHC' leHIlblx AJlg

l iarpy3Kl-1 .1( '

T a 6 a u u a  6 ' 3 9
co6crnesHue 3HaqeHxs u ABa nepBblx co6crseHHI ' l r  BeKTopa'

AaHHbrx no c,nyqafiHuna o;loxalltl nepequcleHbl Qaxropuue
u Q-ueroAa cooruercrBl.rq Ha nepBbre 4ra Saxropa

X1
0, cil94
0 ,0023
0 ,0c89
0 ,0088

-0 , c093
- ( i , 01  l  E
-{_r ,  c  i  l0

- C , C r l i i i
-0 ,  01 2t l
- 0 , t 3 r i l
- c , c l , '  ,

U ,02i j l l
0 ,0307
0 ,013 , i

.Y?
- . ' , 0 1 1 0
-0 , i i 184
- r l , ' J l l 8
- i . . r i 160

r_t . rl 1,i8
( - r , { i i : , j
{ t  " '

I I a
Xz

0 ,0023
0,01tr t i
c , 0 t 4 2
0 ,0196

- c , 0 i 3 5
-c , c l 26
-0.0 i  8,1

r p l r u a

x3
0 ,0c89
0 , 0 1 4 2
0 ,0376
0  , 0 1 7 4

-0 ,0264
- 0 , 0 3 1 8
- . J , C 1 l [ j

C X O A C T B a x 2
xb
-0 ,0093
-0 , [ r135
-(- ,C2u1
- c , c 1 5 3

r.i , 0218
0 ,0253
0 , 0 l 4 i t

C o 6 c r R : H H L r c  a H a -
I I C H H '

O 6 l i , :  , - - x i ) : . a r i l c
( ' t i  )

O 6 r q : .  c : : .
{ I i f  i , r l i l t i i i i L r i I

i 'D , l
j  ' t ,

I
2
3
4

6
7

0 , 1 2 1 3
0, c359
0 , 0 1 1 0
0 ,0029
0 ,0001
0,0000
0,0000

Co6creennatfr

70,8332
20,9137
6,  

"43 
i

1 , 6 8 9 r
(-) ,0837
0, 0072
0,0000

BeKTop

70, 3332
9 1 , 7 7 6 9
98 ,2 :01
!)g ,O,.ltl i
r l i r  r ) Q t ; .

I 00 , 000.
l0o, (j'"1t'-ri.;

I lepeuenRa r I I

1 \ l

x2
x3
x4
x -
, L 6

u.1s22
0 ,2753
0 ,496 r
0,31C)g

- 0 , 4 1 2 6
-0 ,4710
-0 ,3883

-0, 053.r
-0 ,  214.r

0,4cB: .
-n n4r :
-0,  145r
-0 ,2967

0.  8203

Haepgstru ,ta ocu B n4erole coorBercrsun

1l- i lero.[ .

I I I I

 l
, \ 2

, { 3

r4
x,
x,,
x7

9 t *

0 ,  I  555
0  ,27  47
0,6980
0,2219

-0, 3809
-0,3793
-0, 5167

-0 ,c23/
- 0 , i ! ; 3

0  ,  3126
-0 ,0173
-0 , c732
-0 ,1299

0,6280

- 0 , 5 8 i 4
-0 ,  l 29J

0 ,1855
0,6570
0 , 1 9 9 8

-0, 1 507
-0 ,8040

I, CfJBE
-t ,1257

u ,0899
0 , 1 4 5 9

-0 ,0955
-0 ,02 14

0,5665

339

b
c
d
e

t
o



17 podo.txenue ru6 tt. 6.39

Q  r r o 1

f l r ' l ) i - ! c I r : t

! i
L
j
lt
I
nl
n

p
q
r
s
t
LL
U
a
f

0 , i t i 6 +
- t r ,2 i22
- i l  ,3 :  l : l
-0 , :?  i . r+

0 , 3 7 8 2
0 , 1 0 6 i

-0 ,2370
-0 , 2u.l il
- 0 ,  t l 4 2  i
-0 ,0 i r20

0 , 1 8 7 3
-0 ,265 i
-i l  o,) : 

-

-0, 2i: , i3
0 , 4 1 ! :
0 , 5 i r i r i
c ,  1 4 ;  , '
{ - i .  , . . . . ' : l

.._|, (,1tr6'/
- 0 ,2+35
-{r ,  i i086
-{} .0098

0,04.117
0 ,  i  565
0 , 21 il-1
0 ,7 11,3

- 0  ,  ( i b t ;  i
-0 ,2c34
- 0 , 0 3 i 3
-0 ,04.5

( )  ,  { ) 6 , i ,
- ( l ,2c i37

0 ,0395
(j ,2009
0,039i-)
a,, l;39

pac l l 'o i i l i i l e l i ;  oH0 oT l :? i i iSeT or i . : i  a l l l .e , r Ib I { i - to  i le , l t f  i : t j \  J l r , r  j )e : , i i . t i -
Hb ix .  e  He I i . . .  ; l6 i to " r rc t l tL ie  : ; i taqeHi i r j  i661 .

B<:ir,o: i1,3*\ 'ci ' rJCit r ic|, \ :CCTBeltr ibnu] AaiIubrMH 1lo 25 c.[yqar-i i ]o i  c-
l {e l l l l p i ' : .3 . l l l i l - : : , {  6 " tOKaiv t  j t I f f  I i t y r t? } i I t  cBo i tC. r .D aHa. t , i? l  cc t ) r i i :Ta t - -
B I I - t l  i l r i i i n iSr l i t f c i lb l {o  I i  I i l i i ep t . ie  : ! ih i } i  I ]€p€ i l i :H I { t , i - r i .  i '  . ' , . . . - , i  i l i j  - t : l i i -
I I b i e  n l ) i . l r e , t , , r f i L l  B  r a 5 . l .  r j . l B ;  e  r a 6 , ' r . 6 . 3 9  n p e f c . f . : i l t - r , : . ; : . . . . . i
CXC. l lCTr ia ,  B ] , i r i ! ; i JeHI Ia f l  C  I IO- . t iO iq r r iO ypaRi rC l j r rg  ie  i i , ) ,  r ' i i , , ,  - ' J - , \ . i r ; , i

TaK) t ie  CcSCTi le f i I ib te  3 t i l i r te l lL i f i  . . i i aT ; ) I IUbI ,  cO6cTt j , : ) ; - ; ; t .  { , :  : , . r , : r , r j t .
Ha i i ry3 t i i l  ,Q-  r r  Q- r te roAoB i ia  .1?r j  ne i iB i r re  oc i r ,  i i . i r i , , J , , , : .1  , , ra  t \ r r . -
TO.4on{  cc0 ' r i leTCTEr . rs .  F ia  p i i . i .  6 .40  uaHeCe l jL t  i l r : r ' l L r ,  l l  i ;  ( j - i : : , -
rpy3Ki l  I IpeACTL]B, r - lHHLre  i ta  o , f i rc i i  r . r  To i i  ) r (e  j t i z ] i1 ; ; . r ]1 , , r , r .  i ,  ,  , i - t , : , ,
cpaBHl r ' t i . ,abHo . le f  l .o  ) /cuoTpeTb t Ie  To" ' tb r ic )  c ) :o j i tT_ '1 )  . t , : : .  : .  " i , '  I . i l ; . i l -

^ a - ,  . ^ .
tsH l i ) 'a . i l t . i f  i , i l i l 7  i r , f  i i . ' L IO l i€ i {11 f i ] : i i I .  HO 

' f  3 t { } l ie  r ' r  (1T i i : . r r t l t  i : . , : r . : : t  :  r - , - '  t  "

Kair.:Xoi: r ia. io. l l { i ) i i  i l0pe .,oHfrr) i i  B oclr }, ,rero, i : i t  c.:r j  r ' ! : trcrJrJ j ; i .
- X t t . - ,  i 2 0 ;  I p ; g 1 1 p H J . y e r  C o , r c c  n o . - l \ : c ' l i : l t r r ;  ; . . : ( : l t I i l . t r  . : r , t r l  :  , " ,

pa6or i . : ; r  ue i { i repbr -R i r i j x  AaHHbrx  t ie ro jo i r , t  coo i  t :a - ' j  r t ' f  j l l i t r .  Ecr t l  i i t l -
TCp;a . ' tn i t \ i to  luxa , r l y  I I . r i t ; t  uKa, r Iy  oTHorxsT j i t i i  f ,e  

' : (? t i tTb  Ha AI tCKpeT-
Hbte  I ia  te fDDU; I  u  I loAcqL{TaTb quc ,qo  H3} re j )eHt ; i l  .  no ] laAa}ou l i x  r l
Ka ; { : j l v r i  \ , , , i i 2^ r rpHIo ,  To  ,4aHHbte  np t {Ber lvTc t  I i  I )a l I t -oBbI I { .  f ie f i c r -
BHTeJbllO, vai l i / ' Iaf i  HeIIpepbIBHag I]epeMeI]Hafl  3a-\ ' lel i I ITCfl I{eKOTO-
pbr\,r qxc, 'rol,{  I t trcKpeT lbrx nepeN{eHHbrx. 3ro y11g116uae? r iHoop r. l  3-
uHlO, CO.r.eplKSruyrcCq B MHOX{eCTBe IaHHr,rx, Ho, yrtrrTbrBat HeTorr-
HOCTb r.{HOrr{X reo, 'ronEqecKHX Ha6"[IOAeHUfi,  gra IIoTepr, I Io-BHAHMO-
My, He gBr'rteTcs 3HaqHTenbllof i .

3 4 0

I I

s pe3ynbrare nor'lyqaeTcf MaTpt{qa ucxoAHbrx AaHHblx nopqAKa 21x25

Xz

L M } 1
1 2 3

X5

L M l - T
1 2 3

T a 6 l u t r a  6 . 4 0

nrHHbre no 6f loKaM: Ka)KAaq r . tcxoAHat nepeMeHgas npeAcraBJeHa rpeMq rpynnamg
(l - nraxne, M - cpe,qnue, Iil- BblcoKlle 3HaqeHHc);

_L< Kar leoTRe 3r {cnepr iMeHTa Bbrpa3HM AaHHbre  no  6roKab{  B  no .
;)t t- l l l !113-OI1 UIKa,r ie, Pa3Ae,IXS MHO)KeCTBO gHarIeHIr,r:r  KalKnOft t Iepe-
' ' l i r i iHi l i i  H:l  nO;. iOIqUIee qrrCj ' lO ,EI.tCKpeTHbrx .r. i t ITepBa.TalB (taXlle,
. iaK <<; l t i3 ' , { . i t9 )> ,  <z3r rn .1p1e)> .  <<tsb tCoKue)>  3Haqe j i : l l )  H  3aTet , i  o i lpeAe-
. l i i :1 .  B  i ia t {y lo  I l3  XaTef r lp r i j i  nOnaAae i  t {a }h l ( . re  Ha6.xn ; ' ieHI , j .  HeO6-
l\a,:roTaHilaf l  l taTpHtIa J,aFII]btx noSTor,{v coa:T0r.rT r.r3 Ha6L)i i i l  ( . .1]IHtiq
,1  r i ) ' . ' re r l  ( ra6 . r .  6 .40) .  3arev  oHr . r  npeo6 l ) i r : y lo rc r  i i  r . : ,  l l r c  j rJ . rb te
t jepoffTHOCTr.r nOflB,[eHIIf l .  I ]  [O 3TnM AaHHbrM Bbtr l I{Cjtg}oTCff R- I{
r . - l ' i a rp r rubr  cxoAcrB-a . -3auerau,  q ro  \ ra rpuua [Q]  uueer  r rop f lAoK'2 i  t25. a Marpurra lR]- 2lx2l .  l loc,reJ,onarenri lne codcrBeuubre

MeHbue t i  y:,{eHr,rxaIoTcfl  N{eAr'reHHee, qe}1 co6cTBeHHbte

l 0
0 0
0 1
0 1
0 0
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t 0
0 0
0 0
0 0
0 0
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i 0
0 l
l 0
0 i
0 0
0 0
l 0
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i 0
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0
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I
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0
0
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1
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0
0
U

0
I
0
I
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1
I
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0
0
I
I
0
I
I
I
0

0
I
I
I
0
n
I
0

0
I
0
0
I
0
0

0
0
0
0
0
I
I
0
0
I
1
0
0
1

i  0 a )
0 0 1
0 l t )
0 0 1
0 0 1
0 1 0
1 0 0
0 0 1
0 0 1
0 1 0
0 1 0
0 1 0
1 0 0
1 0 0
1 0 0
0 1 0
0 0 1
0 0 1
0 1 0
0 1 0
0 0 1
0 0 1
0 1 0
0 1 0
0 0 1

0 (')
0 0
l 0
0 l
l 0
0 0
0 0
1 0
0 0
0 0
0 0
1 0
0 0
0 0
0 0
0 0
0 0
l 0
0 0
0 0
0 0
1 0
1 0
0 0
0 t

0 1 0
0 1 0
0 0 1
0 0 1
0 0 1
0 1 0
r  0 0
0 0 1
0 0 1
1 0 0
1 0 0
0 1 0
0 1 0
1 0 0
1 0 0
0 1 0
0 0 1
0 1 0
0 1 0
1 0 0
0 0 1
0 1 0
0 1 0
c 1 0
0 0 1

0 1

0 0
0 0
0 0
l 0
l 0
O C
0 l
0 t
1 0
0 0
0 0
0 0
0 0
l 0
0 l
0 0
l 0
0 0
0 l
0 0
0 0
0 0
0 0

0 1
l 0
0 0
0 0
I O
l 0
l 0
0 0
0 I
1 0
i f-)
0 0
0 0
0 0
o 0
l 0
0 1
0 0
l 0
0 0
0 l
0 0
0 0
0 0
0 0

l 0
0 0
0 0
t 0
0 c
c L l
c i
O U
L) t)
1 0
0 { )
i i 0

0 i i
0 0
D O
(i tl
0 0
0 0
0 0
0 0
0 0

f i :ar ieHHf l  MaTpHU,br  Cl ioAcrBa,  Br jq[cJreHHoi i  no UerpuqecKXM AaH-
l i t ix { .  f IepBble ABa co6cTBeHHbtx sHar{eHHf l ,  r {anpr . {Mep.  cocraBJrt l ror
.qlrixb 430f0 cJrela MarpHubr c_xoAcrBa. Bce co6crseHHr,te 3HaqeHu.E
noc.le r{erbrplraArlarofo paBnbr HyJrro. f laxe HecMorpff Ha ro, qro
HecKoirbr(o nepBbrx Qarropul,lx ocer? coorBercrBur He BbrrrRnqr
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Pnc, 6.47. flpeAcrarlenue HarpyaoK R- r.r Q-meroaoB Ha nepBne ABe ocn coor-
BercrBns Anq AaHHbrx no 6loxau B nopsAxe Bo3pacraHr.rq ux o6reuon,

Ur i$pbr  B xpyxKax-Harpy3Kx R- l reroAa (cu.  ra6,r .6.40.3naqeuur 15,  l8  n2l -
sHe o6,'Iacru guarpaltuu)

croJb )Ke aQ$er<rueubrMrl, KaK ocl{, Bbrr*{c,'IeHHbre Hs ra6,T. 6.39,
u:o6laxesr.ie Hafpy3oK Ha ocu coorBercrBl.If l noKa3blBaer KaprLIHy
cro.rb >Ke 3HaqHMVlo, KaK l, l Ta, Koropafl 6uI.na no.nyueHa no Merpl{-
qecr i r . rM AaHubrM. Pwc.  6.47 r roKa3brBaer R- H Q-narpysKu Ha ABe
r lepBbrx ocn.  CpaeuHre 3rr r  pe3yJrbrarbr  c  pesyJrbraraMr. I ,  ro, ' rvqeH-
Hbr l r r r  no \ {erpuqecr{Hl{  AaHHbrrvr  (przc.  6.a6) ,  } tMer B BHAy,  qro r . rH-
fopuaqun,  coAepx(auaqct  B I . ICXoAHbt. \  IaHHbtx,  gHarrureJrbHo
r , l  eHbl l le.

a
@\
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o

ts
o
d
ts

n

COBMECTHbI14 R-  I I  Q-OAKTOPHbIH AHAJI I I3

Xorn reopeua Srxapra -  IOsra yrBepx{Aaer,  rrro R- s Q-ue-
I 'OIbI  AAFOT SKBI{BA,]CHTHbIC PCIXCHHfr, ,  HA I IPAKTHKC 3TO HE BCCIAA
rax. !,ocraroqno B3rJrflHyrb Ha pr{c. 6.38 u 6.39, qro6u y6e4nmcx

Pnc. 6.46. Ilpe,u,craa,renne Hatpy3oK R- u Q-ueroAoB anann3a coorBercrBur Ha
rrepBbre ABe octr A{c AaHHHx no 6loxau
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B roM, qro QaKTopHbre MerKri R-iraero4a Bbrf, 'rsAflr Huaqe, ueu Qar-
TopHbre Harpy3Kr. i  Q-veroga.  Hanounuu,  r { ro perxeHue R-ureroAa
noryqaercq ta3 cHMMerpuqsofi Marpr.ir lbl-rpolr3BeAenr.ir lwl'Ufl,
uuercur,eii venlurufi tropfl, loK, B ro BpeMfl KaK perueHue Q-rrero,1a
f io , ryqaercs r . i3  npor . r3BeAeHurr  Nrarpr iq IWJIW]. ' ,  uuercurero 6onl -
uufi nopr4oK. K coxaJreHnlo, IUKa.[HpoBaHLIe, [ciroJrb3ye]ice A,rfi
noJIyqeHI.It Marpnr{br [W] us Marpurrbr Heo6pa6oraHHbrx AaHHbrx
[X] ,  He oAHHaKoBo B grux AByx MeroAax.  Hanpnu€pr ra ' r r tsHble Ko\4-
r roHeHTbr coAepxar npeo6pasoeal i r re Kax,{ofo 3, ' reMeHTa } . iarpuubr

[X] ,  cocroaIr lee B AeJTeHLI l , t  Ha craHi laprHoe orKJroHeHHe cr i , ]n6qoB,
qro npnBoAt4r  K [ rKa, ' raponaHuor i  Marpuue ,4aHr]brx IW].  Q veroa
ifarropHoro awailuga IIorroJrb3yer claHAaprH3arrnFo. cocrofl i!,vro B
.IeJIeHLIH Ka)KAoro sJIeMeHra [X] ua KBaAparHbrri xopenr iri c] ' l l lMbl
i iBaAparoB crpoK, r r ro npHBoAr. i r  K r r iKa,rxponauHof i  uaiprrue [7] .
Orgaxo MarpHIla lVl 

" 
aHa/rrrz3e f. ' taBr'rbrx Ko]'rrioHeHT rie Ii ieHTLrtr-

Ha Marpnue L lVl ,  nolyueuuoi i  Ha r repBoM ruare Q-uerola rparrop-
:lofo aHa,'rr..rsa. PasnH,{r.ie B urKa,JrHpoBaHrrrr yxyAuraer peueHrie n.
o. ]HoM MeroAe no orHoneHuro K ApyfoMy.

tr' lveercs HecKoJrbxo no.i ixoroB x srofi 3araqe. O,reri l-r. l io, ecru
He npoBoAl . i rc f l  HI4KaKofo uKa,r r i lpoBaHI, Iq,  ro co6crreuHbr i  Ber(Topbl
a co6creeHHbre 3Har{eHuf l  Arrn ' [X: l ' [X]  raKr ie iKe,  r {aK u A,rs l t r ] [X] ' ,
i lCKJI IOqag r ' I I ' { l I Ib TO pa3,r I I , Iq l {e '  r lTO OAHa I ]3 sTi lX MaTi l l i l i  I i ) {eeT
j r .onorrn l r reJ lbHbre Hy,r ieBbte co6crBel lHbre 3Haqeurrr .  (Danrop;rbr i  Mer-
x i r  R-ueroAa 6yayr  nponopuuoHa, ' rbHbr Harpy3KaM Q-r , ierora,  r r  na-
c6opor.  Kponae roro,  R-  H Q-QarropHbre HafpysKr i  pacno. l r r -zr  Iorcf i
B ToM xe [pocrpaHcrBe, uro rr rpaxropHbre oc]i, no3To\,r], i ir i  ] loiriHo
HaHecTr. r  Ha oAHy r . i  Ty )Ke AHarpaMMy, KaK 3To [peAcrai ] , ]eH0 Ha.
p r r c .  6 .48 .

K coxa"reuhro,  HC, i roJrb3otsaHHe ueo6pa6orauuor l  uarprr t ; i r r  r io-
napHbrx lrpoli3Ber,eHuii l i tn'teer 6o.nnrurie uey]o6crua. Tari i ' : t i i  rrpn
?TOI{  He npOBOLUTCq HL iKaKOfO lxKaJ lnpOBaHHf l ,  TO pe iy .TbTaTb l
aTailv3a oqeHb rIyBcrBr]re, 'rbHbl r{ eu60py eAt'rHr. iu lr3\,repeti l{ f l  i t  vo-.
ryT npOCro orpax{aTb cpeAHI're Be, ' l i lqI{ l . lbl  I Iei)ei\ ' teHHbi.r,  a ne ceot ' i -
c rBa Aucr repcuf i t  v t  lKoBapuar {Hf i .  Xorg ,  ro -BuAHMoMy,  raxo i i  r . I : ro f  -

uau6onee npocror i  cnoco6 no,rryqeHur Qaxropon R- u Q-: ' le io.roB:
oH IIOqTII HI{KO|Aa He Uc[O,'rb3yercf Ha npaKTLIKe.

Bropof t  noAxoA cocrour  B tuKa"IHpoRaHIt l I  i i i l rp t i t lb t  i , [ j  rar"
qro6u crpoKH u cro, r6ul t  Mo>KHo 6r , t ,no lpaxroBarb o: i t t i i i t r ioBl tM
o6pasolr .  B aHa,rase coorBercrBl i t l  aro Ae, ' Iaercf l  nyre\ t  ie , reHI I t l
r iax(Aoro 3JreMeHTa Ha r lpotr3BeAeHue KBa] lparHLIr  t iopuei i  l t3  c \ ' \ {M
no crpoKaM u cro,n6qau.  Xors oror  MeroA or leHb q] 'BcrBir rereH,

ero He.U,OCTaTKI'I MeHee 3aMeTHbI' €C,II ' I Mbl I{NleeM Ae,'IO C }-CJOBHbI-
vu ta6tut \aMt a ecr ' I I I  rpuMeureM ero K pe3y, ' Ibrarar , t  t i : r tepeHut l .

Tperufi rIoAxoA - 3To rIoHcK cnoco6a raKoro rxria,rttpotsarllrf i
crpoK, xoropuft ,u,a,r 6li coAep_)KareJlbHyIo \{epy B3avMHbI\ ces:eii
MexAy crpoKaMu MarpHIrbI  LW, 

"  
B ro )Ke 'BpeMf l  no,ryua.racr  6u

coAepxare,rbnaq Mepa B3al{MocBfl3eil uex4y cro,r6qanau. 3ra sa-
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o{ti aitfl AaHHbtx no 6,loxau, Bblrluc,'reHHblx AJc Marp[qbr Heo6paSorannblx cyMM

KBaAparoB n nonapHbrx npoilsreaenlrii [X]'[X].
b, iorir 'J npelcraB,'Jeubr xar o6texru, xaparirepn3yeMbte Hafpy3xauu Q-r,rero.qa; ne-
i)rr.  eir i lble - KaK BeKTopbr, olpeAeJrenHbre rrarpy3Kavre R-uerora. KoHeq ocu Xa
ir: i . i 'O,]l lTCfl 3a npeAe!'IaMI.{ AllafpaMMbI B HanpaB,'Iell l4u ocu X2: XOUeq OClr X6 -

3a [peAe,'raMn AuarpaMMbr B HaupaBJrenfiu ocu Xg

I

i
t-
I
I
I

I
L
!

i
I
!
L

\ a



Aaqa oKa3bIBaeTcf He cTo,' lb cJloxHofi, I(aK Ka)KeTCg iHa flepBblIi
B3rJrflA, LI 3To sBJlterct 6asucola tto MeHbilreit ltepe AByx npaKTH-
qecrlrx MeroAoB oAuoBpexlegHoro Haxo)KAeHI.Ir $ar<ropoe R- tl

Q-vero4on.
Sleuegrn Marpirubr [x] crau,rapru3yrorcs c noMoulbro Bt,rqrrra-

HI4t  cpeAHLtx cro, r6ua (nepeiureHHor i )  I I  AeJeHHf l  ua Nna4parust f i
KopeHb fi3 n .uvtclra sa6ltoAeutti i , r. e.

ai i :  (x i i  - i ' l  t l  o (6.e3)

3eiiT0p a Ha coOTBeTCTBylOUIee cHHfy,'rf l pHoe 3HaqeHlte ti, 'ra KBaAp aT-
; l r r i i  xopeur t r3 efo co6cr i leuHofo sHarreHr. is .  Ec.q l r  MarDr{uv cobcr-
B,  i i i lbrx  Ber i lopoB o6o:Ha.r i { r t  uepes IU]  ,  lo  6y; ,ev HNrerb '

[1^] :  [uJ [A],
ixe '-  H.JBa A * 4uaroH ai lbTafl .  l , IaTDitI Ia

I  l l ' ]  
' I  W ]  .  , {a;ree BL,rqHcrruM Q-garrbpHue

t f lTC.q l (a l {  npoH3BeAeHrie t rJ i (a, l t rpogaugol i
i i a  i  ) l : L I r r  i o6c rse r ru r , r x  t se t (TopoB :

LAal  :  wl luJ.
h() i ieLrH() .  Mo)KHo raKlKe uaf i rn SarropHtre MerKr. r .  R_QaxropHtre
' ' l i 'r r i;r H aroAr'fcfl ylvrHCx(eHrreM uKantlpoeaHuori \ larplrrlbl raHHbrx
i l i l  ] i  arpr luy R-Qar<ropHbrx Harpy3oK:

l so l :  LVI IA?] .

_ l

lAtrl [rrj 
' lAR], : ltvl.

t r : '4eHr Marparlbr I lZ] ,  raxr iu o6paeov, paBeH

(6.e8)
caHfyJlf lpHr,rx sHaqeuil i t
Hafpy3Kn, KOTOpbre Haxo-

MaTpHl I ,b r  AaHHbrx  Ha

(6.ee)

(6 .100)

(6.1021

(6.103)

Torra Nr eHbu a e N{ ar p lrqa-n poli3B ereHI'Ie lwl' l l7l 6y,ler coaep Ntarb

Aucnepcr t  l i  KoBapI iaqHId nepe\4eHI iux.  B ro Nre BpeMr S6nluras
Marp611a-npoI i3Ber ieHI Ie LIY/)UVI '  5 t iBI , ;Ba.TleFIrHa MarpHUe r , . r laBHblx
Koop,r.i{Har Q, rorra cxoAcrBo N{e)KAy o6textaltlr onpe'le"rtlercfi
eBKJr l rAoBbrM paccrogHl leM, T.  e.

Qi i  :  c l i i  i  d .  -  ( [ ' .+  a. i )

v  r l  , ,  -  l  rov^ ' r r  \ r2TpHUbt paccroauHi i  [D] :" s t t  

i i .d., t :X(x,n- xt t ) lV n

( 6 t ) G i

C  pyrOfi cTopoHbi, N,Iox(Ho craHAapri. I3oBarb SJIeMeHTbI l lar i) i i : r l r l

[X],  
-euuuraff  

cpeAHee no cro. ' t6uy (nepeueHHoir) .u auno;ruf ls le-
J IeHf ie  Ha [po i ]3BeAeHI le  cTaHLaprHbIx  oTKJIoHeHI i I {  I i  KBa: .paT i i ' ' fo

K o p H s  H 3  n :

)t tr - x .
* t k

s h ;  n

l , lesruaa rvlarpHua-nl)oH3BeAeHiIe l f i ' lVl  6yaer ref lepb coaci]-
X{aTb  AHC i l epC i i l l  I l  XO tsapuaU l I I ' i  f i epeMe i lHb IX  B  CTaHAapT I I 3 i - rBz i i } i L ; I " I

$opue,  r (oro l lb ie ecrb i te  qro I lHoe r<ax No:Qr l l lq l leHrbl  Kci ipe" t t f i l . l lH
ire)Kir,y nepeMeHHbiMH.

C r r o a a 
- 
6 o,r sru a q M arp Ir q a - ttp o u 3 B eAeH II e LIY] lwl' e KB 11 B a JI e 11'l H a

oAuoii n: eepcufi \{arpaubl fa:rsBHbIX KoopAi.IHar IQ]. Tenept, o.ri ia-
Ko, Nra'rirrua paccrosHuii [D] coAepxnr eBK,lLiAoBbI paccroflHlts
Me) l iJy r ia6,r lor leuusur,  t ia l {  onpeAeJIeHo craHAapru3oBaHHir l \ i l ,
I iCTJ C)IEH H bI  MH, I I . -1I I

i l-:rr : iKTopHbte Irafpy3Kr.r HaxoAflTcfl no sopv-\r,1g

i so l  :  lw l ,LAal : [w] , [w]U. / ] .  (6  101)
' i 'ax - ' , "aK R-saxropubre Harpy3rru [ lR] Aaror Koop;trHarlr  nepe-' iL ' i i i i r r )x i iaK roqKlr ipaxropuoro npocrpaHcrna rr  e-QaxropHbre Ha-

;'i ly.il i ir f4al Aaror NoopAHrraru o6'leriios KaK roqKr,r roro xe sar-1'01' , ;1]1u npocrpaFrcrBa, ro o6e coroxyrrHocrH Qarropuux Hafpy3oK
MOli(HO Hagecrri Ha OrHlrl I{ Te )Ke Qar<ropuue Ariafpa\,1t\{br. flepe-
vei ' rbre. r ioropblc rrauecerrbr 6"nuexo n,p!r  r . .  Ipyf) , ,  oqerrb rroxolKlt .
leopeMa, Sxxapra-IOsra Laer coorHoueHue MexAy nepeMeHnbr_
t ' t l  a o6r,exraMH. Vpanueune (0.40) . \ , rc)Ker 6trr t ,  nepehucaHo B
3ll . [e

(6.-q4)

(6 er}

t1l

l f ' l r r z
.'.,.'.,.'._._ a n:. n:-

; - - i  . /  , w t 4 w J E  
-  * i j

.  / , i .  :=

t :  i J

. x i . : - - rJk  I  |  ;
s f t  

t l t  t L ' (6 s7)

L{ro6u ocytqecrg i r rb coi l \ ' tecrHr, r i i  R-  r r  Q-Qar i roputn i  aHa.r t t : ,
M br cH aq a,rr a Bbrqil c,riu M Nl eribuylo M arp t{uy- np oLI3B eAeHHe LW7' l, I{/7
noc,' ie uKa,ri lpoBaHfif l i lo $op,..ryneiir ' l  (6.93) u,rN (6.96). 3lret"t nul-
quc.rrrlM co6creeHHHe BeKTopbI u co6ctneuHbte 3HaqeHIlf l, a rali;Ke
R-$axropuble Harpy3KH, yMHo)Kas xax<prti i s, 'IeMeHr co6crBeHH(-)ro
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I  i /  \  . : - ! i i  , t , :Deuer i i ro f i  
[a ;RJ ,  r ' , v i ro i r ie r rHof  o  ua  l / i /1 .  Be, l r . iq l t r ra  Bex-

. , ' : ,  . : : . . ' . - - ' {? : t l ' l : i : " ' " , '  
i ' l : i i r i  \ . i i , r3 i j rB i , . i i ccb  B r . ' r .  5  i  c l , t .  r "1 .  5 ) ,j i ) r  ' . ; ; - i i ' I :  

OOpa3Ot{  CBr r3aHa C paCCTOt i i lHe} {  \ Ie l . i ( I v  KOHTIaMI I  AByX

, , r i tH l ; 0  f g ; i ,  KOTOpOe  f l t - r , , t f l eTC f l  l I ]Ka , , J I I pOBaHI tb IU  3HaqCHI {eN{  Ue -
r , l i  l - jhc i l  i ,  uaS"rronle: . rcr i  ua o6texre l i ,  nro i r l lo  l )acc- \ ta iDr{BaTb
i  r i l l i , ; r38e.q,cr i f ie  Bcl i rcps I l3 fp] rsoi< o6r ,exra la iof '  u  ecr i rbpa l ra_

l r . r . r o i t  ) 1 ,  Ta i< tn r  o61 ta ;o i r .  c l Ja  cB f l 3 t i  N Ie ) t i . 1 ) ,  o6 te r i i o l t  
"  

nap "_
r .eHirof t  e  Saxrcpuoi i_guarpauue l tpr ] ro Bbrpa]Kaercf l  Kar i  paccrof l -
i i i ie_Mel i ry  roqxor? o6texra u nepelre l rHof i  rbqxoj i .

... 
-\ors Me)r(!y Qaxroprri,rvn Merrallrr cyrqecrByror 3r{BrrBa.:teHT-

l tb ie cocrHoureHnrr ,  Bce ) r ie  oHu He oqeHb xoporxo Bblpax{arorcg B

f l t ,

. i , t
) \

\

eA' ,
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repMrrHax cxoj lcrBa.  Haznyuuruf i  cnoco6 uso6pa;xeur ie pe3Ji . ' ibra-
ToB oI ,HoBpe} leHHofo R- .u Q-$axropHofo aTai l ] | 'sa -  3ro npeAcran-
, ' reHae LByx MHox{ecre QaxropHbrx Harp) i3oK B npoeKUgu Ha Qax-
TopHbte oc iz_ ' .3rO cAeJaHo Ar- I f l  AaHHblx r io  c , lyqai inura 6, loxai r  Ha
prrc. i i .-19. Keti ^lns 1?-uero,1a, Taii r.r Ar'rf l l{eroAa rraBHbrx rioMrro-
ireirr, ripurnqecKrle MarpHr{br 6yayr oAr.iuaKoBbrrr,riz (cnr. ra6n.62l\.

n ^ ^ , ' i ^ - -  ^ , , , , ^ ^ - ,ABolluiiJeHHUcrb Mex{Ay aHar'IH3oM f,rraBHLIx KoMTIoHeHT u aHa-
, l I i  loM l , ' IaBHblx KoopAHHaT'  ocHoBaHHo\I  Ha l ic l lo , r lb3oBaHl l i l  eBx,qa-
lo i ;zr  l laccrof lHufr ,  6rr , ra nnepBbre yKa3aHa lonepolr  [20] .  Oanaxo
aTr i  i ;c , r r icrBeHHocrb Ao HeAaBHero BpeMeHr. I  He i {c [oJIb3oBaracb,
\o1f l  : ,1r - io lKecrBo nporpanlr  $anropHoro i ]H3; ' rH32 i rc lo,Tb3yer c i l I { -
ry'ritP:lce !43'l lo)I(eHIie MarpHq, Koropoe fB.r'rf l€T(]f creAcrts[eM
r fo l )0 ) " rb r  3 i<xap ra - l on ra .  Marena ruqecKoe  o6oc r r csaHr {e , j - . 1HO-
0p: l reHHoro R- f i  Q-Qar(ropHoro aHa.rr r r3a 4auo 3y,  Haurol r  i r  Ie_jJ i rcoM [66] ,  xoropbre raKxie I Ipr . rBoAffT 60.r ruroe ' ,q i rcJo r rp j { . \ ] reDoB
t t  ( ]  l tc I ]o. i lb30Bai l t l t  B reo, ' Iofn l i .

B 'ra6n. 6.41 co4epxiarcs n3h{elleHr.jr, cJ,e.rraHHbre no nporj_r11.1is
i r :J ,03 ge6o,r ruror? B j r lco l {opar t {oarr rs i i t  i f i  KBapl l - ] {orr r io t i l r r l t : r t t i r
r i  r \ . r ( ) H ,  r i t i r p ) J i r p o i l a i l H n r i i  L t  x J t o p r r r - r i r i r i l ; o . l l r o H l , , r . i  c . r ; i l i e r l ; , 6 r i r -
j i i  6epea,  urrar  Buprrr i r I .q .  f lo  sroMy lpocpu,r ro aHadr i ] l j i lpora, ' i r {cr ,
rr, corep)Karrrre paruoa.r{rE_BHbrx _vpaHa, ropirq ri i{ar' irrrr 22 06pas-
lia ri: 6ypoBr,rx cr(Baxus. B rex )Ke niecrax BAO,,jb nposiz,rn 6r,r"rlr' i  . l  c . L  ) l f  ' ,

^o
\17

,J.

./,r,; 'l.,f.,|.

i i ; . i iH i lF r_r r_€p i loHSr i& ; ' ibHo r ipoBereHHoro  lUep l raHo. , r ,  DaHi iepou ; ,
i la iucu  [57 ] ,  cocroaJra  B ycraHoBJreHrJr l  cBr {3n  Mex ly  coAepxauus-
' i l i  i raAI Ioa l i r l {BHblx  3 ' - IeMeHroB l ' I  paAHoMerpuqecKuMrr  H3} repe-
; r  l  t ; : i \ l I { ,

!ar*r i , re  6t r ; iu  npoai{arH3rrpotsaHr, r  3y,  r lasro l r  u  nee,col , t  [66]
I  r rc i lo" : rb3oBaHr. ieNr mKair r rpoBaHHf l  nO QOpl lyr re (6.96)  .B ta6n.6 j iz
I I l l r lser icHbr _Marpr lqa roaQQuqneuron Kopper ' r f i  i l r i r i ,  co6crneur; r , re
s t i i i euus ,  R -  r r  Q -q )ax ropHbre  Ha fpy3K l r .  Ha  p I { c .  6 .50  npegc raaae -
i r , i  i ( -  r r  q -ea t ( ropHbre  Harpy3Ku  Ha  nepBbre ,qne  oc l r  n  t pax ropuo i l
i i i tocri) i i lrcrne. O,jeeItAiIlo l)a3,-ri iqrie Me)rixy npoda l,ul, s3grt,\,ttt lr:
t i , ' r ) - ' ror- i i , l ,  n  npo6ar, iu ,  co6p.auul lh in B c. ta i iqa i  varepnircxof i  nopr :_
, l t ' r  r i  a i t . l IoBHa.rbHofo noKDbtTLIg.

:::,raHbr B03AytI]Hbre paAi.rorreTpuqecKue ri3MepeHrr.q. I le,l l  Hcc,re.

r11 H O r O I- F, y n n o B ht E A r,i c K p I,t r,i 14 i!,\ Ft T H bt E o y H K rI t{ pI

.  . \ ! t t o ro rpynnoao f i  A r r c r i pn \ r i rHaHrH l r f i  aHa . l r 3  r - ; c l 6pa . i ;  ce r i q ; i ; i r .
uo, : lee ueHHbre i repTbl  Al lc [epcHoHHOfO aI IaJr i l3a I ]  CBf i3aHHbie c : tu-
.., ir i ts brqlrc,rrzre,rb,Hbre fipoqeAypbl SaxropHoro zH2rr{3 r. Ora e a4s,i ;,

OI
I

I
I

{
I
l Irlrc.

0c  i i
t i .49, f lpeAcraBJleHue Harpyrorr R- H e-MeroAos Ha nepBbre gne r l laxroprrr, l , , .

lJ'q AaHHbrX no 6,roxalr, BbrrJrrcJleHH-trx n3 Marpul{rrr aucnepcxii il fioeapuirilril
ltvl,lvl.

E'T.t iu npe4eraB,'reHrJ rai< o6rexr' ,  coorBercrByroqne Harpy3'alr Q-ueroAa. f le-pe\leHHbre npeAcraBneHbr BeKropaMu, xapaxrepriyrourr_rMuc, Harpysriun R_veroAa

t

a-
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P a n r o p  I

Harpy3oK R- u Q- l reroAoB Ha ABe qepBble Qaxropnue
BbrqlicJreHHbtx xa xonapr'raquonnofi Marpl.tllbl (cnt'

ra6.rr .  6.42) [65] .

ryrrxi,rpune ,,u,".*-_-l,Xf,15llnt.,il;'_,"^ir; l;.:iio,"iittii "uo'uou'r; 
2 - xptt-

o6 i l raq  cv ] , l i v ia  KBaAparoB sS1 paBuf l ' r racb  cyMMe KBa ' r 'paroB B I {ax i -

;;il";"I];ffi'ss* ?'"Io. cyMMa -I{BaAparoB Me}KAy rpynnauu ssn'

Toquo raKaf l  xe crpyKrypa ygo6na u B AncKpI{MI iHaHTHoM aHaJ' IH3e'

O6osHa, leHux r t l iororpytr I ]oBofc_ I r IcKpHMIiHaHTHofo aHa"r lu3a

AocrarcriHo c!'Io)KHbI, rair-rati rpe6yercl paccMorperb He ro"lbKo

ooaet i r t t  x  [epeMeHHbie,  ] io  I t  rpynnlJ l '  n  xbropl tx  ' - le ]Kar  aru o6l -

erc l t .  B cr l ry  SToro gy>Ni io cHaqaJia-ucf lo ' lb3oBlrb c;So3HaqeHnu c

Tpe} l t  i {HIeKcahl l i ,  HanpE} iep '  x ;7 i  o6o' ;uauaet  i - IO nepeMeHHyIo '

r.r3MepeHHylo Ha J-M o6iexre BHyrpl{ rpyrlbl h' At-19 ocr'Io)I(] irercfl

TeM, qro FIe BCe rpyrlnbl coAepx(ar oAI4IlaKoBoe r{uc'ro 
-oo'beKToB'

nnt"otu ueo6"ol"tir 'o BBecrll o6otuu'u"tont ; l 'r l f l  r lt icra, o6-bexron e

;-;i 
^;ilr;- "'rrl'iip 

"ot 
cJr o n( it ril, qro H a 6rlo.4,eir rr fl x''r a cctr Ququpy-

Iorcr E g pa3rIIqHbIi npynn' Ec''rrt co6parb Bce rDynrlbi Blvlecre' ro

\,Itr HailAeNl, qro tso BCeM ]' lHolKecrBe llMeercg Bcelo N: I no
h-L

o6'i,el;.rol, uax.qli i i  I ' I3 l ioropblx xapaKTepll3yercg HeKoropblM Ha-

5ui  rL; . , {  nePeM*Hl l  b l \ .'Cpeauee 
i - i i  nepeueHHoi i  a  f t - f i  fpyrre ecrb

nk

T ,  u :  !  
t ' i u -  ( 6 . 1 0 4 )

- r l . R -  /  n . .

i;i "*
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BCeX I lO3 t l lOl l {Hbl l {  nap nepeMeHHiJI . \ i ,
M,lrPI iqY [S] nopaaxa pXp,Koropan
o6unx cy,rau npou3BeAeHr.r f t .  Blrqrrc-

Nlel{( i ly nepeMeHHbrytn i  u /  eHyrDlI

t l

t 2

O U

1 \  1 . .  : :  -
r r Y

cpelHee
KOTOpbrx

) l x t i t  -

Bcex ga6nrcAeuirr?
HaxoAflTcq Ha6nn-

(6 .10J )

i  i t / g,u ecex

) .  (6 .  106)

(6.  r07)

0,4

Q  n o
a u , ! -
F

d

S  n n

! . 2

c,4

TO [O,Iyqil ivr Cfi NrrMeTplrIeCKyIO
6yaer Ha3brBarbcr nrarpHq-efi
irnM rar{>Ke },Iepy KoBapHaryuu
I fpyrrri no rfopr,rl ' ,rc

Pnc. 6.50. f i  Pe,{craa,reune
ocH Ailf l AaHHblx Eepea'

f,-'l,
Z-)
b -  |

c.?.

! ' " ra ncex Bo3MO)KHbrx nap nepeMeHHbrx grr r  roaQouquesrrr  o6-pa3yror  MarpHr{y I lZ] ,  r<oropan npelcraerr f ler  cyMMy nporseeAeurr i i
M C } K . l V  I D v I I f l A  r I U .  3 r A  M A T P I I J ] A  3 K B I I B A , ' I C H I  H A  C ) ' M } , I C  M A T I ) ; I U
[SPl i  r r  

-1Sf ,41,  
r icno.r rbsyeMbrx B r rpocror , r  .qHcKprrMuHaHrHoM aHa_

. [u3e AJi r r  . lByx rpvnn.  Haxoueu,  Bbrpa3rr \ {  Ixcnepcl rFo N{€}r { [y  pp1,n_
II a trIIi:

* t l  -

cl ro raKx{e Marpaua [B]  nopqaxa
rpy[rroBbre cyM Mbr npoflsseAeHr.rr?.

pxp, Karopafl coAep)KHr Me;"K-

aHa,rru3e,  BHyTpUrpyl lnoBbre
CJIOX. iEHHbIC B'MCCTC, I ,AIOT

b i t i , \ i  .r. . i  , ) {,{(, ,, - T, ) (6  i08)

Kan I  s  o6r , rqHolr  Axcnepcr . roHHoM
I{_ Me}KfpyilrroBbre cyMMbr KBaApaTOB,
oorIlyrc cyMMy npoasne4euuri

ts l : [B]+UVl . (6.10e)
Xe,rare,rrso, uro6lr o'HorreHr.re lBl/[V] 6u,ro no Bo3Mox{Hocrrr
BeJII4 Ko. "rlerxo y6egarrca, rrro aro orHorueHHe ,IBilr]ercfl MHofoMeD-
HbIM aHa,'roroM oTHOrrreHHfl F, 3aAaHHOfO tto $OpUyne F _:MSs/ MSy, IICIIOJIb3yeMofo Liln npoBepKH pasr,rr.rqlzq Me)KAy
IPYIITIAMI, I  B AI- ICICPCUOHHOM AHA, ' IH3C. ECTU grO OTHOIIJEHI. IE .BCJII . {KO,
ro sro 3Haq[T, qro rpynlbr rurdpoKo paedpocanu, B To BpeMfl KaK
ua6rrcAeuur BHyrpLr rpyn[ rrJroaHo co6paxu BoKpyr cBorrx cpeAHr{x.

\
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3aAaqa AI' IcKplrMHHaHTHoro alarl3a cocrol4T B Haxo?KAeHI{t ' I  MHo*

)KecrBa nuHeilgut_r BecoB Ar,rt  nepeMeHHblx raK, .{ro6bt gro orHo' ' Ie-

gne 6 t t , , to  MaKCt iMa, tb i t t t t t .  Ec , , l t t  cqHTaTt , ,  qTO 3TO \ ' lHOXiecTBO EecoB

;;;r;;;; ;;;;;t [A,1, 'o Ar{cKp]IY11ar.Hrtfi aHa"rH3 Mo}KHo rl)aK-

ToBarb Kar( 3aAarly i 'u*o,n!,tnnfl 3"leMeHToB sTofo BeKTopa [At]

TaKHM o6pasov, qro6lt  orHo[IeHHe
[ / , ] ' IB ]  [ ' / ' ,1
I7JIwll7;1

rocrf l fa.no x' lal{cl lMyr' la. Koueqso' Ha tsel(rop [ '4' ]  Heo6xo;1l lMo Ha-

,r lolKHTb l ieKoropble ofpaHurIeHHli.  B AHcxpllNl14i{a}I ' l ' l toM i lHa"IH3e

o6r tqgo Ha l { raAb lBaerca  c ; reny io l r lee  orpaHl tqcHl le :  3 i ta } ' leHareJ ' lb

3Toro  Bbtpa iKeHl l f l  Ao , lx ieH 6 l i ro  paBeH eAl lL i I Iue '  r '  e '

lA,I 'LIY/1[.4']: l '
f l p i t eu tno , rHe } In l i 3To |o -yc - , I ] oB } i ' l - 01 .Ho l I I eH l , i e6y1e , r ICCTf l | aTL }

M a K c r 4 M y n ' l a r o r A a , K o U \ a l A ' , 1 - c c ; S c r s e H H r ' t l i r l { i n r o p i ' i a r p ' ] l l b l
t l71- i ib i  .o*u. t . tuyer  u i r r6b ' ro- to ly . -  ccSci teHrtouy 3HeqcHr l lo '

Mox<Ho Hal : t . f  H nro l ,oe MH0)KecTEO , ' t r iL Ie i t f ib lx  , 'ecol  [ '4r l '  l f ' j  iopble

f lBJ i t i l o ' r cq  3 . I e I l eH  i ' a l i  j l  c c i l c tBe i i i i { ) f o  l e l " ' : , J i ) i i '  i  ooT - l c l ' c l ; r \ i  l S l l r e l o

B T o p o M y r l o - R e , r l 1 4 r l l l H e c o 6 c r : e g t l o ' \ t y 3 l I : 1 i i ' g i ' t t t l ' \ ; i a ' l r - r i i ' r l i r ) I I o x { -

uo i iai i ' rr ' r  r l lerL,e r{r io} ie'TDo Becoil '  qerBep'roe 11 'r '  i l ' - f  axn-u ' ;5pa-

30t,t  MbI Bbtl i t icJ'rr{: , i  [ocJleAoBarei ibnocrb g"cNpntt l"HaI{Titblx {bynx-

ur . r r i ,  xo iop t te  Aa lor  pa3Ae. I leH l le  Ha 3apaHee 3a: l 'aHHbIe  rpynnrJ l  Ha-

cro":rbKo xoDotuo, noi*o,,o,to 3ro Eo3llolt<so' B cl l ' r ]y I IpHpoAt' l  co5-

c rBeHHbIX BeKTopoB oHl r  opro foHa ' r ibHb l  Apyr  Apy ly '  H  t iaxA l ' t i i

c , r l e a y r o u t H f i f l s n ' e r c g t s e K T o p o M , A a i c u l i i l ' 4 H a u . r i y q u e e p a 3 ; . ( C J e H I I e .
MONHO BbrrrlrcJu.rTb ALIcKpl.{MI.lHaIlTHyIO {rynxqnrc AJlfl Ka>KAOro [o-

; ; ; ; ; ; ; ; ;o io  co6. tue" r 'o to  3Har reHI rn ' .  B  o6u ie i r  cnyr lsE t {nc '1o

t to ,1o ]KuTe ' lu t t l t x  cc l6c tBe i {Hb lx  sHaqegr t t i  6vaer  i )  anHo Han} lcubu le-

. ; ;  ; " ,  r iECe. r  p - t  n , r l r  p .  K  coxr , re l lH Io ,  Marp l iua '  I iodr lyqe t iHaf f  I Io

ilo;;;;'t:if'rul, He qB'reercn c'ldNrerp'qncti' 'r no?roMv ee co6-

crBeHHbIe I leI(TopbI HaxoAflTCfi I le"lerKo' B uexorcpt ' tx f iporpaM\{ax'

l \ H c r . : p l { N I ; l H a H T H o r o a H a ' I I H l a c o 6 c t : e t t t t t ' I e r e l { T O l l ' l H a x o ' 4 r r c ' f l { { T e -
paru ' loHHblh ' l i ' I  MeTOAaMH,  ocHoBaHHblMl l -  Ha npouecce ' ,  Ha3bIBaeMoM

pa3.{o}KeHrei,{ Ha oco6rie 3Haqenlls til ApJ-f]]:  ̂ "1"^:qiT.br 
cHa-

Irr i -"p""opa3oBbIBalor Marpl luy B cHMMerplruHyto tpopuy'  a 3areM

HaxoAltrcfl LIHolKecrBo co6cisennltx BeKropoB' nol:l:"-.^: cBoIG

;; .0; ;  npeo6pasyercr e rpe6yeN{oe MHoxecrBo' Sror MeroA onu-

Jl 
"t.-f 

igiin p 
"i" 

u'..*"e rla rrr rlon cHeH bI o laTl'
]- Ia6nro,l ,eslI t l ,  I . tcIto, ' Ib3ye: '{bIe B Bblt l i ' ic"IeH}l l I  A}icKpllMHHaHTHot}

rf  yrtxt i tzu, Mox(Ho .npoexrnrpoearb Ha npocrpaHcrBo' oi lpeAeJleHHoe

A r . { c K p u M I i H u n r n o t * " ' o c q l o t l ' 3 r o r e " { a e r c t l c n o M o l r l b l o M a r p H q H o r o
yN,lHoxeHI'Iq

z: lAl ' lx l ,  (6.110)

fAe [X] 
- HcxoAHaff Marpl{qa AaHHblx rloDs'II 'Ka 'VXp; [A] - uar-

pnua ropnAKa p.x; , ; ; ; ; i l ;  ?oropof i  cocrosr  r ta  I  co6creeHnbrx
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j-j.e r,rarpuqa [Xr] r.rMeer [oprAoK gXp u cocrour r.ts cpeAHHx Bcex
Iepe] , reHHbrx A, t r  xax<Aof i  fpynnbr.  Orpauuuuu cBoe BHr{MaHI4e Ha
rra i )ax AHcKpHMHHaHrHbrx Qyuxurzf i  (o6uuHo 3ro r repBar r . r  nropar)
ri HaHeceM Ha6nrc;1eHut{ lr ueHrpor.rAbr fpyi111 Ha luafpaMMy pac-
rerri i lrf l . o6uquo flpqqBapHre,rruo 4auuric uKaJifipyrcrbs. B nexo-' i ( )p.Lrx r IporpaMMax npou3BoAHTCf craAaprH3arr i { r ,  a  r {3 Ka}KAOTO
il:6,'; io;leunq tsbrqfiTaercq o6uee cpeAHee r.r pe3yJrbra.r {o.r:rHTCfl Hzt
-r ral{AaprHoe orliJlolteHlle, BblgHC"rleHHoe no Bcer4y MHo)KecrBy AaH-
, i l r .x .  B Apyr f ix  r rporpaMMax Ae, , ieHr. re npousnoanics ua o6teAxHeH-
ILre BHry-rpr4fpynnoBbre craHAaprHbre orKJroHeHtx. MapacKHJ|J\O H
. leBHH [4OJ narcr  r ]oyqHre, lbHoe cpaBHeHHe pasnf iqHbrx noAxoAOB.

OueaulHo,  na6nr,oAeirue HeH3BecrHofo npoucxo) iAcHrrr r  MoxHo
cnpoer(THpoBaTb Ha AUCKpHMT.tHaHTHOe npocTp-aHCrBO, npocTo yM-
r io)Kaf l  e fo c . r reBa Ha rpaHCno3Hr{r . r rc  Marpnubr [ ,4 ] .  fpynnbBaf l  npH-
iraA,le)KHocrb HOBofo Ha6.rtrcAeuuff craHoBuTcg oqesglHofi us ero
ilo'roxer{ufl Ha AlrarpaN'rMe pacceflHrlt, oAHaKO TaK x{e Mo)K'Ho Bbr-
: rHc. / rHrb j tepy ee paccrorrHr l f i  Ao ueHrpouAa xax<Aof t  rpynnlr .  Ho"
ijoe Ha6.arc,terrr4e x,'raccnQuqHpyercfl KaK npriHarJrerfiHocrb x 6nn.
;.xar?urer? rp)'nne.

Blrqrrc"rlrrl o6o6u{eHsue paccrorHn, o,r HoBoro Ha6,rrcneHrJa .u.o
r' ' :r;t{/ i lol 'o r.r3-fpyttf loBblx ueHTpo_Hr,oB Mo;,KHo. onperle"lrrB BCe pa3-
Hocrr.r (xi-Xrt,), Koropbre yAo6Ho pacIloto)kl1rb I Bl.iAe MarpHU,bI
i r '  lop l lxa gXp.  TorAa

BeKTopoll '  COOTBeTCTByiOqUX gaE6O.nrUran4 CO6CreeHHbIM SHaI{eHI.I-
rM, Koropble LrcrloJlb3yloTcq B AHcKpHMHHaHrHbrx Qyuxqunx. I lenr-
poH.lbr g fpynT MO)KHO CllpoeKTl.ipoBarb Ha AHcKptrivrHHaHTHOe npo-
crpaHcrBo no QopMyJle

lzl:vl ' l .7^ol, (6 . r  l  l )

lD, l :  lu l , lA l [A] , lu l . (6.  r  l2)

Jro / lacr  Hau o6o6qeHHbre paccrof lH ' f l  or  HoBoro sa6nrcresas Ao
i<a>xlo i l  H3 g fpynn,  H_3MepeHHue e / -nrepHor, r  Anci ipHMHHaHTHoM
irpocrpaHcrae.  C 4pyrof t  cropour, l ,  Mo)KHo Bbrquc/ t r rb

lDr l  :  luJ ,  lw l - t  lu l , (6 .1  13 )
qro Aaer o6o6utesur,re paccroffHtrfl or HoBofo Ha6,rrc1eHr.rri Ao ueHT-
pcr{AoB xa>x-4ori rpyilrrbi, H3MepeHHbre B r.tcxoAHoM p_MepHoM npo-
crpaHcrBe.  O6rscueHue 3roro H Apyfux Hcno,r rb3yeMbrx onpeAe,re.
Hufi cxo4crBa Me)KAy_ta6,rrcAeuneM H rlegrpoaAaMH pa3ni{qHbrx
fpyfln flpuBoAurcfi a [19.], fAe raKxe Aaercfl MeroA flocrpoeuus
AoBepHTer'rbHux o6nacreft oruocarer'rbHo rreHrpoHAoB.

,{,acxpur'lu'naHrHbre Qy,Hxrrau - yao6unfi MeroA onpeAeJreHHF
rpynn, eC,'lH HeCKOJIbKO fpy[i l, npeAlrOnataeMble pa3ntIrIHbI,MH, OKd-
23N 355



3bIBalOTCf AefiCTBvTeIbH,O pa3,'I lIqHbIMH. PaOCntOrpuM OAHO IIp14nO-

?KeHIIe TaKOfO TI{IIa.
I(o14a ocaAoI{HbIe nopoJ,bI Qoputlpynrcq B MopcK}lx.ycJloBI'1fl )( '

B Hlrx ocTaeTcq MopcKag BoAa. xHMI{qecKI'I i i  cocTaB 3Toft perI4KTo-

BOfi BOAbr B nocJreAyrouleM rr3MeHReTCfl 6JraroAaps IIoHHoMy o6rtt--

H y H A p y f H N { p e a K u l { f l i M ' c M e I I ] a B a H I l I o c A p y | H M I a M o p c I { I l M u B o ' 1 1 1 .
Mr.r r{ pa36aB"rreHu}o 3a cqer [pocaqriBaHr.rt rloBepxHocTHblx Ba)*.

Teu rrb Merree, pe.irur{ToBbre Botbr, no,'ryrreHnbte ,f lpfi t{aHarHoM 6\'-

p e H I , { i I , M o f y l . I { , ! l e T b c o c T a B H b I e x a i ] a I ( T e p l l C T u l ( i l , K o T o p b I e I a I i ) T
Kr'rFOq ri IIpoilcx0)KAeHr.rro HJE Qaqua"rlHu\i yc.loBUfl]r QOpraupoer-
Hr.rs coAeplKaull lx ux nopoA'

Ta6n.  6.43 coAep)KI ' {T aHai : i l l3bI  co; ' I€Hocr l l  j r  BI I re xapaKrepl lc-

tur< (EPM), f B,ntloqltxcg 3KBI4Ba,leHTOM r{acTflM 'Ha LMII"rI,{IIOH A:1fl

eoa rie4rsHbrx noJrefr r.r3 rpex Kap6oHarHbrx roJ'txI s Texace iI OK"r!i l-

T  a 6  n u  u  a  6 . 4 3

Xnuuqecxue aHaJr[3br npo6 conenoi i  .POAbl,  B3t lTblx t l3 cKBa)K[H B TpeX Tnnax

xap6oHarHirx or,noxesufi n Texace x Oxnaxorue [54]
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A r i c J r p h M u H a H r H a t  c p g H K t { H r  I

Prrc.  6.51,  [ IpeAcran, leHne Harpy3or i  Ha AucKpr. tMHHaHrHbre tpyHxquu I  u l l :
, i )J I ( ) \ ' I r . r rbr  3. leH6yplepa;  2 - ,1o. ' io : , ruru lpel . l6ypra;  J -  ussecrHqx Buo.ra;

4 -  qeurporr lbr  rp! . rn.  1-19 -  uouepa npo6

rorae.  f lpo6u 6pa,ruc l  H3 pa3Hbtx ue$reuocHux noApa3. le. i reHui i .
Jla onpe4e.rreHat roro, pa3,rtrrrtHbt ,tH 3Tu AaHHbre, r( Hur,t 6u,r
rp i iMeHeH AUcKprrMnHanrul r i r  arr i i , - r r , t3 .  Ec"ru oul r  pag.r laqHbl ,  To 3To
,rzBO[HT Ha Mbr,cIb,  qTo aHar- j t i3br  coreHocTi . i  AarroT t r isopuaqurc o
.ipHpo,4e rz-\ nellBoHaqa,'rbHbrx Qaqar?, TaK riaK BCe Tptr Hc.xo/lHbre
itopo!.br i lMeIoT nplt6nr]3uTe,rtbHo oAHIt u Te )t{e ,;rriToJlofnqecr<ite
,apar(TepEcTHr{u I I ,  coorBeTcTBeHHo, CXOAHbIe i lCrOpr{} r  Qopr, rupo-
:T HIIE.

Tax xaN HMeercf l  TpI . t  rpvnnbr.  ro rpe6yercf l  BrJqrrc, ' l rzrb ro, ' rb t io
rBc AUCKpHMi'tHa,HTHbre QyuNUr]u tr HatlTll TOJIbKO rI]a TIOJIO]ti l lTe.rrb-

. r r r r - \  co6crBeHHbrx sHaqeHrr f l .  l leDsoe H3 HHx l " r  :13.29 cocraE, l rer'  r3 ,Q,7o n4exrpynnonof t  4 l rc lepci l r r ,  Bropoe 12 :  0 ,902 taer  ocra,rbHbte
i'. ' t" lo. Hz pric. b,.bl [peAcraB,'reHbr ABe ocH A]rcKpr.rMHHaFrTHbrx
rirvrlriu,rt i. i  c N{erl(aMl.t ;1rrcr(l luMrrHaHra rr ueHTpouAaMtr rpe-\ npeA-
craBr ' ier , rHr , rx  fpynn.  Merxu Moryr  6nr l  craHgapr l l3oBa,Hbl  TaK, qro-
6r,r u.x o6uee cpeAHee paBrrflJocb l iyJrro tt craHAaprHbre orKJloHeHr.rfl
:..ov6UUli1toBa H Hbrx Aa HHbrx p a JHfl x Hcb HydTrO.

flepnaa AI{cKpHMI4HaHTrHafl Q)ruxltus rBHo orAe,irrer pe.rr}rKTo-
, ,v Io Bony I r3 lo"r roMrrron fper i6y l t ra ( rpynna 2)  or  BoAr, t ,  i r :sro i i
. i3  Ao.r ' roMrzrou 3. r .neu6yprepa ( rpynna 1)  r . r  H3BecrHf lKoB Buo.na
(rpynna 3) .  Pas. luuHf l  r ro Bropofr  jucr{p l {MHHaHrHoi i  Qyuxur. ra yc-
' raHaB, ' rHBarorcf l  MeHee f lBHO r . r3-3a nepeKpbrrHr? fpy i ln  I  u  2 r r  nepe-
'ipbrri lr ' I fpyfln 2 u 3. OAHaxO paccN{arpHBaeN bre Er,tecre ABe Ar.tc-
j ipHMl,rHaHrHux QynxrlHr{ noJrHocTb}o pa3rleJrs}oT Tpr{ rpynnlr. 3ro
o6HaAe>xuearoulee 3aK,'rrcqeHrle rHaBonur na Mbrcrrb, qro i lpo6bl pe-
.'IuKToBori BoAbr H3 Qopuaqur?, Hrllerculux cxoAHbre irnro,torltqecKne
cBoftcTBa, MOryT r.tN,reTb OAHHaKoBbre oTHocilrenbHo o/XHopoAHbre
\APAKTCDHCT} IKH .



KAHOH HII ECKAfl KOPP EJI'IIt,If l

MH cHosa o6paruucn K Mnorotvrep,HbrM MeroIa,M, Koropbre ltMe-
Ior ry xe BbrqucJruTeJrbnyro ocnoBy, qro u $anropHuft araJrrr.3,
oAHaKO nO I{CnOJIb3yeMbrM noHflTLltM H MeToAaM oHu TecHo cBff3a-
Hbr c MuoxecrsenHofi perpeccHeli. Bcnouuurr.r, qro iMHo)r(ocrBeHHas
pefpeccnr HMeer Aeno c ycrauoBJrgH[eM ca.sseft Mexly eAHHcrBeH-
Hoft sasucurrroft nepeueunofi Y n unoxocrBoM npeAcKasbrBarcurr4x
nepeMeHHbrx X1, X2, . . . . O6o6qegue srorro MeroAa cocror.rr B
ycranoBJreH[a cesseft MexAy lMnoxecrBoM nepeMeuuux Y n ApyfHM
MHo)KecrBoM [IepeMenHux X, I.{3MepeHHblx Ha oxHHX H rex xe o6t-
erirax. 9rn coorgoueHr.rff orrpeAeJrgr,orcfl c rloMorrlbro .nugefiutrx
xov6nuaquft nepeueuuux X n Y, roropue Aaror HanBbrcrxyro Kop-
p eJIfl u,I4IO Me)KAy 3Tr.r M r.r AByMs M Ho)KeCrB a ru r4.

Taxue KoppeJrrtlrrr4 Ha3brBarorcfl KaHoHHqecKuiME xoppe,'rf lrrlrg-
IrlU, a nnueftgue rorrl6trnaquH Ha3brBaloTcfi KaHoHHqecKi.tM14 IIepe-
MeHHbIMI,I. B caltom AeJre, f lpeBparr.rM ,MuoxecrBo nepeueuunx X
B eAr,IHCrBeHHyrO HOByro nepeMeHHyro Ll MHOIKeCTBO nepeueHuux f
'B ApyryIO €!H,flQfss11pylo ,HOByIO IIepeMeHHyIo I'I 3areM BLIq]lcJ-lul\,1
Iioppersqulo N{e)KAy arI,rMH HoBbrMn [epeMeHHbruu. l lpouecc 3rofo
NPCBPAqEHI ' I f l  J I I , IHCCH, T.  C,  UCXOAHbIC ICPEMEHHbIC B3BCIUHBA}OTCff
I.I Cr(JraAbIBarcTCt BMeCTe, B pe3y,'rbTare no.rryqaeTcr KaHoHiiqecKafl
nepeMeHHat. f lpnueueur{e KaHOHUqecxofi xoppeJrfl r lHrr r\ro)Ker BK,,lro-
r rarb onpeAeJreuue coorHoIUeHIrr r  MelKAy ua6opaun reoxtrMlrqecr \ r4x
I t  r lerpofpaQnuecrux [epeMeHubrx vtJ l r  Mso)KecrBom nerporpaQu-
qecKHx orKJrI.{KoB Kapora)Ka cKBax{aH H csoricrn Qoplrarinlr, irsvc-
peHHbIx ua o6paeqax r(ep'Ha, B3sTbrx Lr3 Tex xe cKBalKrrH.

Tar i<ar B,ce flepeMeHubre H3Mepeubr B oAHr.tx H rex >t<e npo6ax,
ro Ha6,r rcAesur o6pasyrcr  MarpEuy,  ,pa3Mepuocr t  roropoir
nx (p+Q) ,  r ^e  p - t - r k r c ,no  [epeMeHHb lx  Y  n  8 - , t p r c t ro  t t epeMeu-
uslx X. (A;rrq yao6crBa Bbrqlrcr'renuii ueuru:lt i us 3rnx Ha6opon
nepeMeHHbrx Ha3bIBaeM Y,  p4q.)  Marpuqa 4ucnepcnf i  r ,  KoBapua-
uafi [S] rrMeer ,nopflr,oK (p+q) X (p+ q), u ee Mo]KHo crrr.rrarb co-
crosuef t  H3 qerbrpex 6noxos:  Marpnqa S* nopr4xa pxp,  coAep-
xiarlat Alrcnepcufl H KoBapHaultu rrepeMeHHux I; Marpr]qa Sr"
nopflAKa 4Xq, ,coAepx(ail{ar Lllcflepctzlr H KoBapr]aquu [epeMeHHbrx
X; rrnarpuqa Sxy ,rropf,u,Ka pXq (u ee rpaHcno3r.{r{Ht S"c), Koropafl
coAepx(Hr xoeQQaqaeHrbr Koppeilf l l \Hu Mex{Ay nepeMeHHbluu X u
Y, r .  e.

r . , r  I  S " l S r y  It"t :Li lr_ J
Xorr uarpnqa [S] pacruleHrercl, oHa HMeer BUA HopMa.nlsoft xo-
Bapl{aqnouuofi trlarpuqu. Osa cltMMerpnqua ornoclireJlbHo Auaro-
HaJnr, Ha roropofi cro.flT Al{onepcul; BHeAaafoHa.IIbHbIe SJIeMeHTbI
sBJrsrorcr roaQSuqneHraMr{ Koppe/rfl l lun,
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O6osHa'{uM noAMarpuuy nopflAKa nXp Marpvrlbr AaHHbrx, co-
{ep)Karqyrc nepeMeHHbre Y, uepee fYf, a noAMarpr{qy nopflAKa nxq
r{arpi lUbI AaHHblx, coAepxaqyn repeMeHnHe X, uepes [X].  Mar-
p,tu'or fltl u [X] ruoxno irpeo6iasoeam c lroMorrlb]o yMHoxeHr.rfi Ha
npou3tsoJlbHbre BeKropbi, Koropbre B HoBbrx ,KoopArlHarax 6yayr
,rnHetiguun Kolt6uHatlntMH crapr,rx:

[A] ' , lvl
lBl'lxl,

rae  [ ,4 ] -ner<rop  rop f lAKa lv .p , [B ]  -BeKrop ropsAKa l -q . [nc-
i lepclrr  AByx MHoir<ecre npeo6pa3oBaHHbIX nepeMenHux 6yayr

[ '4 ] ' [ ssv ] [ '4 ]

lB l ' [s , , ]  [B] .
Koeaprraqul i  l {exrAy npeo6pasoaaHHbrM[ r repeMeHHbt l . tu  X u Y 6yryr

lAl'[s"y]'[B].
i - le , l r  asa,ru3a KaHoHLIqecKHX xoppe,rxqnr i  cocro i r r  e  n l t6ope

s.rreMeHroB AByx BeKropoe [, '1] a [B] rax, qro6lt riorr!r]r 'rqueurtr
Koppe,lslIH!l AOcrHrad'IH MaKCll,MyNIa IIpH yCr'IoBllIr paBeHCTBa AI.Ic-
uepcli-l eAuHrrqe. Ec",l l  c caMofo HaIIaJra AIIclepcIIt{ craHAaprIt3I.I-
pyrorcf f  rax,  qro6u oHH paBHf lJr r rcb eAuHHqe,  To or ,HoBpeMeHHo
craH!.apr l l3r lpyrorcq u xoa$QuuI ' teHTLI  KoBapuaqIau,  craHoBgcb Ko-
.aSdrnuieHraurr xoppe.lf lqHll Mell(, ly ltepeMeHI{bIM}I. I, lcnotssyx
MeroAbr reoprzn co6crseHustx sHaqeHufi, MoxHo Hafiru nexropu A
u B, ct6lar,aFourne Nie/'raeMblMn ceoiicrsarru. lIMeercfl rapaHTEfl
TOfO, qro KaHoHnqecKaf  Koppe, , ' Iqr ln l  6yg.er  6onlue,  qev sax6olr -
utan Koppe,ilf lr lrrt Mex{Ay lrc.\o;u{brr{u neper,reHHLivn X u ;rn6oti
ncxoagoft nepe,laeuuort Y, r. e. 6o"rlure, . le,"t "nrc6oii a,'IeMeHT Mar-
priulr [S.,y]. 3ro o6uculercn reNI, trro Mo)KHo HeMeAJIeHHo yKa3arb
,runeiiuyro xov6uHaqll lo, Koropaff 6,v,fer IIr{erb l lblcoKylo Koppe.nfi-
unlo, cquraq BCe a,' lelleHTl'r BexropoB A *t B paBHbIMII HyJIIo, uc-
KJUOqaf l  Te,  qro cooTBeTcrByIOT nepeMeHHblM C Hsl IBblCl l ]e i l  Koppe-
nqquefi, Koropyrc HaAo 'nplrHfltt panuofi eAuHtil{e.

Vpaeueuue,  Koropoe rpe6yercn peuf i rb B 3roM cJyqae,  oqeHb
Harro\{ r lnaer  ocHoBHoe ypaBHeHue l , t t f l  HaxoxAeH}l t  co6crseHsl tx
:sa.leglft B aHa,'ru3e t, ' taBHbIX KoN{rIofieHT:

I t^ l  - l "u l  l : [o] . (6 . r  r4)

f ; l

frr
3,nect tA] - N{arpnua, noryqaeNtatl yMHox{eHI'Iel{- p-a,3"II lr lHbtx 6'ro-
xoe pacv,reueHsoi t  KoBapxaql ioHHoi i  l tarp,Hqr, r  [S] .  MarpuuHoe yu-
r rox(e i r i le  Aaer Marpuuy-rpou3BeAet l i lc  [A] ,  uuerouryrc nopf lAoK
qXq v i lpeAcraB.rtf lIouyrc o6te!,ttsessylo Marpuuy Al{cttepcllf i  Asyx
MHOiKeCTB f iepe\ leHHblx,  T.  e.

(6 .1  l 5 )
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K coxa,nesnlo,  Marpnqa A acuuuerpnqHa, noaroMy A, ' r r  ,HaxoNiAe-
Hus ee olpeAeJrr{rer'rf l H peueHufl cflcreMbr ypaBHeHlli i  rpe6yercl
II p Ir B Jr eqeH I.r e TpyAo eM Kl{X B brrr il c,l HTe,rr b H br x np o r{eAyp.

Co6crseH'Hoe 3HaqeHrre 1, ,  panHo KBaApary xoe$QuqueHTa Kop-
pe,'If l IIHI.I MexAy AByMq r(3rHoHi.t{eCKIIMr{ IIepeMeHHbrMIt. Tax KaK
Marpr{qa A uueer ,ltoprAoK qXq, ro cyulecrByer q pa3,']rzqHbrx co6-
crBeHHbIX gnaqeHuil, KalKAoe I,r3 KoropL,rx npeAcraB,rrfler xoe$$rrr1H-
eHr KoppeJrrrlHr{ MeMAy pa3JraqHbrMlr i lapaMr{ KaHoHi,rqecKr.rx nel)e-
NreHHbrx. l loc,reAoeare,rrL,Hbre co6crseH,Hbre 3HaqeHus 6ylyr yivreHb-
[iaTbcfl rro Ber'rl{ lraHe H KaxAafl napa KaHOHr.]rtecKHx IlepeMeHHbIX
6'v ler  HeKopperrHpOBaHa CO BCeMII  Apyr I rMl I  napaMi. I  KaHOHLIqeCt inX
nepeN{eHHbrx.

Ber<rop B,  ucno,r lsyevur l  ,1" ' i t  lpeo6pa3oBaHirr r  [X1 n xauoHu-
rrecxue nepeMenHbre, HaxoAr{Tcr c rro],lourbro onpere"leHnq co6cr-
BeHHbrx BeKTopoB, coorBercrByloulux yxe Har?1eHsi,lu,r co6creenHbrM
3 i {  aqeHu t  M :

( t^l - r"ul ) tBl : [o]

( [s'"] -' [s'r] '[srr] -' [s'r] - ] ' t/l ) f Bl : [0].
Hanol,Inurnr, qro co6crgeHHL,Ie BeKTopbI BbIrIr4cr'rf l lor, IroAcraB.Tgff
co6crseHuure gHaqeHllff B cr{creMy coBMecrHL,rx ypaeueHaii u 3areM
peuas ee. Kax ro,'rbKo BeKrop npeo6pasonauua lBl Hafi4eH, uaxo-
,lrrM 3KBrrila,'reHTHoe KaHoHr.rqe,cKoe npeo6pagoBaHHe Y no Qopuy,rre

Al: [syyl- '  [s,r ]  lBl lvT.
KoHe.rHo, .rr,,'rr Ka)KAoro l, nueercfl coorBercreyrouluii eer<rop [A] r.r
Berirop [B].  KaNaas BeKropHafl  napa 6yaer ,npeo6pasonaHlleM
nap,,r  [Xl  u IY] n KaHoHHqecKue rrepeMeHuue; roarfcpHurleHr r iop-

l-.,-,,. jrruHLr r'1e)Kry I{oBbI}4rl IIepevIeFIIibtn,It i 6yAer paBcFI r -17..
f lpou;r . r l rccrpupyeM MeroA KaHoHHqecKux Koppe,r r l tu f i  ,  o6Darus-

r r iucr ,  cHoBa K AaHHbIM no cnyvai iuul , I  6 . roxau.  Iauul le  ecrecr tseH-
i io  I IOnaAaIOT B ABa K, ' laC,Ca,  TaK KalK nepeMeHHble.Yr ,  X:  U Xz f lB '
, if lr.orcfl ocHoBHbIMIt I i3l, '{epeHuflMu 6,roNon, B To Bpellf l KaK nepe-
,\,{eHHbre ot Xa Io Xz Bblpa)Kalorcs qepe3 HI4x. f lepnue rplr
i lepeMeHHbre Mo)KHo OnpeAeJurb xar< o6pasyrcilI l . ie \IHo)KecrBo rle-
t le l , reHHbrx Y,  a f locneAylotqne qerblpe-  KaK o6pasyrcr l tue MHoxe-
f rBo r repeMeHnsrx X.

B ra6. , r .  6 .44 npune.qeHbr cra 'HAaprHas KoBaprtauHoHHar (n,u i . t
i.:oppe,'rtr{HoHnar) iMarpHqa AaHHbIX no 6not<alt. pacq,reHeHHaF, J'Jfl
u ,a;buu.recxof t  roppe,r ruur , ,Marprr ra [A] ,  A, ' Iq  Koropoi i  rpe6yerca
nafiru co6creeHltL'Ie 3Haqeulif, a raK)Ke ee co6crneuHbte 3Har{euHfl,
l iaHOHI,lqeCKHe KOppeJIgUI'lH' KOTOplrIe O'HH npeACTaB,rIt lOT' I i B€KTO-
plr [,4] u [B], coorBercrByloxue nau6o,ruueii xaHout{'Iecxofi xop-
pe,'rrrrur.r. Mu lroxeu HcloJrb3oBarb BeKrop [,4] ,r.rr npeo6pasona-
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T  a 6 n u u a  6 . 4 4
Pas6HeHlre Marpr. rubr craHAaprHbrx lucnepcni i  u KoBapHaq;4i i  (xoa$Qnqf ieuros

xoppe.naunr)  AJq AaHHbrx no 6roxanr (a) ;  coScrnenHbre 3naqcHlr f l
' r  coorBeTcTBylolq l re KaHoHnrrecKrre r ioppe,!auuH (6) ;  npeo6pt3oBasr ie Bei iTopoB

c ue!'Ir,rc npeBpau{eHltfl nepeMeHHblx no 6.lc:tanr B Ka}lo:ltttiecK}l€ nepeMtHHble

A,rr  rpex HeHyJreBHx KaHoHHqecKnx xoppenaqui i  (a) ;  nexrcpa f ;11 ucnonrsyorc l
;1,rn npeodpasoBaH[s nepeMeHHbrx Xr-X t  K KaHoHltqect(oMy B]rLy;  B: i t ropbl

[B]  -  ,u"rr  npeo6pasosaHns nepeMeHHbrx Xa-Xz K KaHoHuqecKoMy Br.rAy

( e )

1 , 0 0 0 0
0 ,5802
0 , 2 0 1  I

0,5802
1 , 0 0 0 0
0 ,3637

0 , 2 0 1  l
0, 3637
I ,0000

0 , 9 1  1 2  0 , 2 8 3 3
0 ,8337  0 ,1658
0 ,4385  -0 ,7041

0 ,2865  -0 ,5331 -
0,2610 -0,6087

-0,6805 -0,6488

0 , 9 1 1 2  0 , 8 3 3 7  0 , 4 3 8 5
0 ,2833  0 ,1658  -0 ,7041
0 ,2865  0 ,2610  -0 ,6805

-0 ,  5331  -0 ,6087  -0 ,6488

I , 0 0 0 0  0 , 1 6 3 0
0 , 1 6 3 0  1 , 0 0 0 0
0,2022 0,9902

-0 ,6755  0 ,4272

0,2022 -0,6755
0,9902 0,4272
I , 0 0 0 0  0 , 3 5 7 1
0,31171 I ,C0i l0

(6)

i . r - C , 9 9 9 9  r r : 1 , 0 0
12:0 .8485 rz :0 ,92
i .s :0 ,6538 r : :0 ,81
14:0 ,0000 r . r :0 ,00

(6J

i1e1;aar i  i i i r r ro r r r l rec r ia r  Bropan Ka l roJ l rqecxar  T ;c r tn  KaHoHHgecxa l
Koppc,'rrulrr Koppe!'rrllufl Kolrpe,']quHt

Berirop [,4] Ber<rop [Bl Bexrop [,4] Berrrop [B] 3err ' :1i  f . '11 Bcxroi.  [Bl
i  0  : + s 3 1  ; -  0 . 6 i 5 3  |  [ - 0 . 0 5 9 ]  

- l  
l - _ n . n + r ;  I  f  , ] . i " , i i  I  [ _ o . r , r : l  Ij l l  ; : l l l l - t l l l t  l l  l ' l1 f  l l - . , .a3Jr  l l - l " l1 lq  l l  q ' i i ' l  It t t i : r 5 l ) l J  1 . s 0 2 7  l l - 0 . 1 J 5 9  j  
i  l . t l t Z  l l - , t . . 1 , ' t  ! l _ r . . , - , . , , , .  I

I  u .o l l +  I  !  , , . o taz  j  L - { ) . ( i p : . r i  I

Hiit i  I IepeMeHHbrx .f  B \rerKr.t  t{aHoHr]rIecKrrx ncpc}. ieHHbix u i lei irol)

lB l  l .n ,  npeo6pa:oeaHuf l  nepe l i€ r rHb iX X n  rn t , l -oe  l r ; {o l , : (ec r ; lo  , r , re -
' ro r {  t ' t , r i l  Ka ] roHr rqec i i i l x  nepet {eHHbix .  Ha pr rc .  6 .52  vxasaue ; ina-
ipauMa nepnof i  rapbr  KaHo,HHrrecKl IX  t iepe \ , reHr . r r r l ] ,  j1 , .1 f l  IaHHrr rx  no
6r ' Io t i3M.  Cone l t rueuHo or leBxr tHo.  r {To  HMeera f l  f lBE io  B l - i1 lax{e i lHaq
JIl IHeriHatl  Cl l t l  b Mei ' l {Ay AByNrfl  lv lHo)l(ecTra\lH. l l l )e. ic 'rats"r leHiibl14l l
13  i iaHor i r rqecr , :o i i  Sop l re .  Pr ic .  6 .53  ecr l  aHa. ' to r -  ro i i  i i i e  x r ra rpa l , {Mbr
.u . rs  e ropof r  n rpbr  KaHoHIr r recKr . r . \  i l epe) IeHHbrx .  I r ia ip ; : : ' i , \ ra  \ . ' r ,a3br -
BaeT Ha OqeHr ,  CU, lbHy lO KOppeJf lL i i l r c ,  AaXie  F I€C-" ioTpt l  Ha l  O,  l lTO

n p e o 5 p a : o l a n u e  c o B c e M  A p y f o e .
Korntr ' teural lr iH, cAe,raHHbre I l  i l33-l€, ' I€ o f .TaBHirl-x i ioMllot i i 'HTa.\

OTHOCITTeJbHO <<r rTeHl4 f l>>  Hatpy3or {  Ha KOTI I IOHe} rTb; ,  t s  panHoi i  cTeI Ie -
H i l  C I IDaBej iJ r r iBr ) r  r {  AJr f l  KaHoHi rqecKofo ,npeo6pa:oaaHi l l .  Ber i rop l r

[ ,4 ]  u  [A l  rB . ' r r ro rc r {  BecaMa,  }1c i ]o " rb3yeMbrvrH r . r r r  npeo6pa:onauua
HcxoAHbrx  nepe\ {eHHbrx  Y V.  X  e  xaHouur rocr i } ie  f iepeMeHHbre .  f lp r r
HeKOTOpbTX O6CrOgre , r l c rBax  MolKHo ) rKa3arb  $r rs t tuecxr re  3HaqeHuf l
KoM6rrHau l i l t  BecoB qac ' I rHofo  BHAa.  KaHoHl t . recxHe neper {eHHLIe
MoiKHo rpaKroBarb  r ro  aHa. {o f r ru  c  Qar ropaMa.  Oruaxo Her  yBe-
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Puc.  6.52.  CosMecrHoe rrpeAcraB,reHue nepnof i  napbr KaHoHHqecKnx nepeMeHHbrx
A.ttc [aHHbrx no c.ryvafiHur'r 6,loxaru.

KaHourtqecxHe Nrerxu nepcr ' teuHux X I t3rrepeHbr BAo"rrb fopx3onrar lsof i  ocn,  a ne-
peMeHHbrx I  -  n.  o,r r  nepr l rxa, l r r io l i  ocu.  I (aHoHuqecKar Koppe,rqur i t  l rexAy nep-
sof i  xaHoHuqecr io i r  nepel ' reHrroi i  X u nepnoir  xanouuqecxol i  nepeuennort  Y panHa

R : 1 , 0 0

peHHocrr i  B ro\ r ,  qTo Ha6op BecoB 6yl ,er  r rMeTb Kar(yro-Jrr . r60 ocMbrc-
, ' reHHj, ' io  I rHTel)nperarr r r ro,  u KaHoHr.rqecKue KoppeJrgur{ l i  MoryT npo-
cro orpaxiaTb [ rare] larr iqecKne Ko]r6HHar l ] rH nepeMeHHbrx AByx
NlHOX{eCTB. 3rO r: OCO6eHHOCTH CIIpaBeA/'I ltBO, ec/'rII KaHOHHqeCK]re
KOppe"rrflrr, i lr{ Mexil l) '  x n Y sB/'1flroTCfl c,rra6brMi{. Mapacxu.rr"no rr .IIe-
BerH [46], Aarotrlue rrcx,'rrcqlrre,'rbHo flcHoe rr3.rro)KeHLIe KaHoHr{itecriori
KOp peJrfl rIHlI, p accMaTpHB aloT T a Kir{e rr Apyf rie Brr,lbr i lHreprrpeT aull rr
X A H O H H q C C K H X  B C C O B .

Cyuecrnyer r,Ba qacro Hcno.rrb3yeMbIX crarircrHqecKnx KpHTe-
plrg rrpoBepKH fHnore3 o KaHoHHrrecKofi Koppe,'rsuHll. oAuH us Hr.{x
ocHoBaH Ha npoBepKe iHa.rrHrrr.rf l r lo6ofi 3HaI{HMO}"I rKaHoH}IqeCKoir
KOppeJrflr lr.rH cpenH KaHoHr.{qecKHX cooTHoIileHHft. STOT KpHrepIri{
6yaer 3Hau[MbrM, ecJIII oAHa H,rn 6oJree nap KauoH]rl{ecKilx i lepe-
rvreHHbrx KoppeJrHpoBaubr. Bropofi r<purepuft ucno,'rb3yer Jrr{rrb 3Ha-
rlr.r Mocrb H a n6or buleii raHoHuqecKotl Kopp e Jrslrytu.

Kprarepuii Bceo6qerl 3H&eI;tMocrI{ 6stn onpe4e,'IeH EaprJlerroM
[3]  u nueer nu4

u
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PHc. 6.53. Cosuecrsoe [peAcraBJreHfie nropofi napbr KaHoHxqecxrrx nepeMeHHbrx
Arr AaHHbrx no c,nyuafiHurm 6loxau.

l irHc-rrrrr.rerr i .ue MerKIi  nepeMesgux X u I uatvteparcTct coorBercrBeHHo BAoJ'rb ro-
!)H3OI:Tlr. ' , ;bBoir r1 BepTHKa,' lbHOfi OCefi.  KaHOHfiqeCXaq rioppe.rtqur MexAy nroprt lr  X

u  Bropbt r t  I  panua R:0 ,85

B  e , r a q  N H  a

x, - l- tn - r  (6 .1  l 7 )

pacnpeAe,-reHa ,tto 3aKouy X2 c pq creneHrMr.r cBo6oAbr. Hy,renaa
f irrroTe3a cocToliT B ToiM, qTo Bce rKaHoHHr{ecKI.Ie Koppe/'If luH}I paBHbI
iry"ryro. tric.rri npoeepfleMaff crarrrcTr;rKa rlonaAaer B KpllTLiqecKylo
o6,racrb, ro rro Menr,uefi Mepe oAIlH xoaQQuqneHT KaHoHLIrIecKor?
KOp p er't I rllr rr 3H aq r.i Mo oTJrHr{ a eTcfi oT HyJrfl .

I(purepuii npoBepKl.{ roJrbKo Har.i6o/'rbuefi xasonuqecKofi Koppe-
Jrfrl l l}r Mox(eT 6nrl inoayueH LI3 r(pl]TepHq EapT,'reTTa B BI.lAe

v 2 - l - t n  -' "  - l q + t ) )  ln( l  -  ) , , ) ,  (6 .118)

rAe itr - Hall6oJrbruee co6crBeHHoe gnaqeHlre. Sror xpltrepr.rri uue-
er qHcJro cTe[eHefi cBo6oAbr, fipri6rH3HTeJrbHo paBHoe

d.f  =p+q' ,+1 ++t1p-r)  (q-r) l*

tlac.'ro crerreHefi cBo6oAbI, ,BbrqHcJIeHHoe no Qopuy.rre (6.1l9),
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Pesy,nrraru Kaporaxa l.t
B u38ecrHflKax I lexcH,rbsaHHu

T a 6 . r r s u a  6 . 4 5
n3yqeHus KepHa cKBaxnH
n Ceeepo-3anaAnoM KaH3ace

- i  
u ( r  

" r  r r  r i  a 6.46
Par6eieHne MarpirUbr craHAaprn3oBaHHblx AHcnepcni i  u roe$$nureHroB Kopped'rqqt , r l , t
A, ' ls  j laH, i l rx  no cKBax(nHe n ra6, l .  6.45 (a) ;  o6r,e4' rueuHaq rrrarp ' tua ,4ucnepcui i

l , \ l  (6) ;  co6crneHHHe 3HaqeHrn marpHuu [A]  (a)  n cooruercrByroulue
r{a:r ! i l i lqecKf ie KoppeJlrr . l t { [  (e) ;  lAl  -  npeo6pasonaHxe BeKropa c (erbro

nptrBegeHnq sHa,JeuHi i  KaporarKa K KaHoHr{qecKoMy BHAy,
IBi-c ueJlbro nplrneAeH[q f i3MepeHuf i  x  xauoHrqecr{oMy Bl tAy

i u i

D O
L t Rl

3 , 4
3 , 4
2 , 8
o (

9 q

2 , 3
2 , 6
6 , 0

3 , 9
L 7

5 . 0
6 , I

6 4 , 0
6 9 , 0
65  ,0
62,0
5 6 , 0
56 ,0
54  ,0
6 0 , 0
9 7 , 0
67 ,  0
B2 ,0
8 0 , 0
77  ,0
7 9 , 0
8 l , 0

28,8
25 ,1
38  ,0
1 5 ,  I
5 8 , 9
6 l  , 7

1 2 9 , 0
l  l c , 0

( o

1 8 , 2
2 6  . 9
1 2 , 9
1 2 , 0
l l , 0
7 0 ,  8

0 , 1
0 , 4
0 , I
0 , 4
0 , 1
0 , 3
0 , 2
I , 6
0 , 0

l B , 0
6 , 5
o (

0 , 1
0 , 0
0 . 0

3 , 9
7 , 0
6 , 1
6 , 2
5 , 9
4 7
6 '

t q a

3 , 0
1 R  q

1 8 , 4
t 7  , 9
1 . ,  a

1 0 , 4
( o

2B,2 53,  B
t 7  , 2  5 5 , 6
24 ,6 51 .2
r 9 , 3  6 3 , 0
1 5 , 3  7 3 , 0
1 4 , 9  6 l  , 6
2 9 , 0  3 7 , 1
26  ,7  34  ,6
0 ,0 gt r  .6

26 ,4  32 ,3
l 9 , 0  4 8 , 3
1 6 , 8  4 8 , 0
n  , 7  7 2 . 6
0 . 0  9 1 , 1
0 , 0  9 7 .  B

l , 0000  0 ,6459
0 . { i 459  1 .0000

_-,0,232C 
-0,0063

-0,2320
-0,0663

I  .0000

0 ,3c31  0 ,1427  0 ,088 i
0 ,3063  0 ,4753  0 ,1899
0 , 2 1 6 1  0 , 3 1 1 8  - 0 , 0 8 6 2

-0.  I  102
-0,2996
-0,0789

l _

0 , 3 r ) 3 i  i j . 3 C 6 3
0 ,  l i i 2 7  A , 4 7 5 3
0. ( ) r . t8 l  0 ,  tB99

- -0 ,  r  192 -0 .2996

( 6 \

l ' a ,nsz
i  0.  c769
| -o,  o75o
I -0,0e62

0 , 2 l 6 l
0 , 3 1 1 8

-o ORA'
-0.0789

-0, 089 r
0 ,4445
0,  0006
0 , 0 1 0 7

(e)

l r : 0 ,4010
I2:0, I 697
i'a:0,0405
I4:0,0000

r ,0000  0 ,6334  0 ,025 i  - 0 ,2150
0 ,6334  1 ,0000  0 ,2099  _0 ,5134
0,0251 0,2099 1 ,0000 -0,8639

-0 ,2 r50  -0 ,5134  -0 ,8039  1 ,0000

rr :  C,63
rz:0,41

-3:???l -3:81?3 I
0,0702 -0.0372 |
0,0620 -0,0332 

I
J -  r rHTel icrBi locrr ,  Y-rr3Jlyqeul i r ,  B raMMa-ej luHtrua, \ ;  A1 -  Bl_)el r i .  Ic l ) t ' . \ ( ) (A,
r l t tc /cpyr;  (1 -  vnxpocoaporr . tB. lerrHe sana3JLiBaHHfl ,  or . l  '  r , r ;  / (  -  n| , ;  . : i ] { r ( : r . {ocrb,
l 0 -6  l t xu2 ;  O  -nop r r c roc r r ,  0 / 6 ;  56  -ue rp r ; r uoe  I i acbn r . 1c rn re ,  9 /u  o r  t  ' p l i c : 1 - )a IH ;

S. - Hacnuleuue nonoli 0/6 or nopzcrocru.

oKpyrJIqercq Ao 6rr rx(af iuefo qe, ' io fo qrrc ,qa,  He npeBocror l . ,qrqero
BbITIHC,I ICHHOC.

B xaqecree reo, : roruqecKofo r rpr . rMepa paccMorprrM JaHr{r ie  r {a-
pora>r(a cKBa)KHH, npr.rBe;l,eHHrre B ra6Jr. 6.45. l lpoeoArr,t i.rcb r{3Me-
peHI i f l  HHTeHcrrBHocrrr  rarrMa-nyuei i ,  cr (opocr i r  pacIpocrpaHeHri f l
sByKa Ii s.rteKTpr{qecKofo coilpoTr.lBJ'reHufl B .qocTyrrHotr : lHTepBaJre.
3ru as l tepaeMbre,cBor ' icrea orpax{a lor  t iaK xapaKTepucr i iKrr  nopoA,
TaK r.r cBor:rcrBa )KriAKocreli B nopoBoM flpocrpaHcree. B ia6.'r] iue
TaK)r{e I ipeAcTaB.rreHbr " r raoopaTopHble u3MepeHLiq,  c Ie. t i r i i l { rJe Ha
KepHax,  B3f lTbrx I I3  Het iOTOpOfO l tHTepBai la.  oHLl  BKr ' l toqai . - ] r  f l l ) { )HH-
uaeMocrb, ,nopr icrocTh.  HacbruleHHocTb HeoTblo r . t  BoAor i .

B aua,rHse Kapora)Ka cKBa; 'KHH rz3)repeHHbre annaparypoi ; i  xa-
paKrepHcTr.rKr.r npeo6pa3yFoTcs, B pe3ynbraTe qefo rrc,lvqa{orcfl
oUeHI(H nopncrocr t i ,  Hacbr l r leHHocrr l  Herbrr Io I r  Bo, lo i r .  3r l r  or leHxrr
ocaoBaHbI Ha pa3,r r l {qHux xol , r6HHaur l f lx  orK.qHKoB ,Kaporex(a B 3a-
RIICr.rMocTfi OT CTaHtrapTOB. 3TO HaBOA)tT Ha r,rbtCJIb, riT,) SIO)ttHo
IrurriTI,t 3HaqrIMyIO KaHOHHqecKylo t(oppe"'rf lr{t{to Me}K.{} i-; i tr.r lt i t(3M}i
KapoTa)Ka r l  r . r3N,repeHrr f lMr. I  Ha KepHe.

B ra6,r .  6 .46 npe, lcraB, ' reHa cranAapra3otsaHnaf l  Kcl l r ip l raui ron-
HarI  Marpr{ (a ceNru f lepeNreHHbrx.  [prrBeAeHHbrx B ra6n.  6.45 ] "ua-
3ano pa36lreHr{e ,Marpn(br  Ha 6not<u [Syr ] ,  [S, , ]  t r  [S, , , ]  u  [Sa, ] .
VxasaHa raK)Ke Marpr{u,a [A] ,  nonyuaoqaf lc f l  H3 o6leauHeHirg
lrlonepcafi H KoBapHar{r.rf i B AByx ,MHo)KecTBax B cooTBeTCTBfix c
ypaBHeHIreM (6.115),  raK )Ke.  KaK H co6crBeHHbre 3HaqeH' i<q iv{arpr{ -
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ta)
I l cpnan  KaHoHuqecKa r  B ropan  KauoHHqec r (as  Tpc r t a  KaHoHr rqecKa t

KoppeJrrr IHt ,rrqu'I

Bexrop [B]Berrlop [A] Bo': :op [B]

[-3:3?3?] f_B:i??l
L-0,286eJ l -o ,osza

I  -0 ,  r  roo

Koppe

Bexrop [,4 |

[  -0 ,6627 I
I  0 , 2 r e 5  |
L -0,3380 I

f -o ,os to
I  o,+zaz

L 3;i331

Kopperqrlus
Bexrop [.4] Benrop [B]

I f .i lii?l f.8:i3il I
lt 

o,Bso,r 
I1:B?BB J

ulr [A] H coorBercrBy]ourue r{aHoHfiqecKne Koppenflrlnn. f lpeo6pa-
3oBaHHbre BeKropbr lAl u [Bl, cBfl3aHHbre c rpeMfl HeHy,ireBbrMr]
cr.r(lcrgeFIHbrMI{ 3HaqeHrrff;r{ri, TaK}Ke ripr.tBeAeHHbItrtu v ta6n. 6.46,
s rpa$uuecxoi i  Soplrs  npeAcraB/ ' ieHbr ,Ha puc.  6.54.

flepaan Ka'HoHr{qecKafl r(oppeJrflrr,r{s orpa;l<aeT lto cyxrecrBy
cBri3b MelK;r.y HHTeHcrrBHocrbro raMMa-Jryqeli u npeueueM npoxox(-
AeHHf l  3ByKa,  c  oAsof i  cropoHbr,  H r ropncrocrbro -  c  4pyrof t .  3saxn
Be(toB HaBOAflT Ha MbIC/ ' tb O TOM, qTO BbtCOKHe 3HarIeHI, Ig laMMa-i l3-

.[yrieHus rr HIr3KHe 3HzqeHHg cKopocTr.r 3ByKa MoryT yKa3_brBaTb Ha
Hhir (yrc nopHcrocrb.  L, ' raHeu naer orHocHreJlbHo BblcoKl . t f i  ypoBeHb
orK.riLIKa faMMa-,'Iyqeil ua-za HalrLrqrl.tr paAHoaKTI.IBHoro xa.uug-40
B MlrHepaJIe. Cxopocrl 3ByKoBbrx Bo,'rH 3HaqHTeJrbHo HH)Ke B )Kr.IA-
Kocrn, Koropaq 3arloJrHfler rropbr, r{gM B TBepAoM re,re. l loerouy
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Pnc.6.54. Kanouuqecxoe npeo6pasonai:He EeKropoB [ l ]  t l  [Rl,  Bbtt lr ic.f iei lHoe no
.r(:rHr"irrrrr l iai jora)Ka cKBaxHu 
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, .*"or?; l : [{epHa ts cKBaxHHe cenepo-3rna4rroro

l j . lenesi r,r  Bai ircpots npeo6per-:oaaHufi npercraBrenbr Ka1( Beca. I lepe: 'req:{ ire Te )xc"
'rro e ra6. 'r .  6.45

i \ Io )KHO yrBep)KIarb ,  t i ro  Ko l {6HHal l l l f l  f  aM\1a- . r i y r le i i  i J  . i3 } l ioBo l  o
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K C p H a .
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nPI,lr'1O)KEf lI'lE

r ' eKCrbr npoeparNil cT AT.

Hacroqu,ee [prrJoxeHue HaI I I IcaHo Ha ocHoBe npu, ' rox{eHr{q K
r{H}rre AN<. C.  ! ,ani lca <<Kax no,r r3oBarbcf l  nporpaMMol i  CTAT>,
HarrucaHHoro Crunou Vu,  e KoropoM npuBeAeHbr pbxoueH4aquv o6
lrcro,rb3oBaHI]H AHcKeru. Ha Ar.rcKere Ilo],reureHbr ocHoBnbre crarn-
crr iqecKlre npoqeAypbl ,  H3rrox{eHHbre B i {HHre.  ! , r rcxera npeAHa3Ha-
qeHa Arrr  nepcoHarbHoro KoMnblorepa runa IBM-PC, uc loJrb3yro-
urefo orepaquoHHyro urcreMy PC-DOS u,rH MS-DOS (nepcna
2 .10 )  c  r raMr rb ro  128  K .

B uacronu{e}{ ltprLro)r{eHruI nprrBeireHrrr reKcrbr coorBercrBy}o-
uux  npo fpa ,MM,  Har rucaHHbre  Ha  q3b rKe  @OPTPAH.

CTAT -  KoMrr ; reKc r rpofpaNrM Ha f l3brKe OOPTPAH, co; lep)na-
ur l rx  pf l ,q  crarucrurrecKnx npoqeAyp,  onucaHHbrx s srof i  r iHrr fe.
B sero Boru. l l r  [porpa]rMbr BBoAa LaHHbrx,  3 i ' reMeHrapHoi i  crarucrr r -
Kl r  l r  ocHoiBHbrx onepaqHi i  ua,1 Mal 'pHuaMr{ .  l loucr i  Heo6xoAulroro
no.rrb3oBaTed'r!o Mo.ly,'If l  nporrcxoAnT nyTeM yKa3ar{rrg cooTBeTcTB\.rr0-
uero pex{HMa.

Beod dauuotx.
Beolr.r\4sre ;laHHr,re lrMeror crpyr{r-vlly Marpr.rubr. Hrrxe rrprrBo-

. {nrcr  ta6rr rqa,  xapar i repr l3y}ouar erv crpyKrypy B pa3i ' t r r r rHbrx
c. [vqagx:

I r  i l  Hbte Crcr6q l r

OJ.uovepHue
l ' luoroltepn ue
O,a,Hoveprrufi
truni aHa;rug
,ILnylrepnlrir
H b I I I  A I I A , ' I H 3

AAHHIJC
AAHHbIC

AUCnepcrroH-

,qucnepcHoH-

I l  a6,rroreHrrq
I Ia6.rrolcHlrn
Kon l t r

I
3Haqerrnq Kooll .(HHar
flpo6rr

f lpo6nr

3 ne t te ur apHan crar ucr uKa.

E,c.r rr nonrsoBare,'rb eu6p a,r pex(ir M 3.qeNIeHTaLlHoii cra rrrcrl4Kn,
TO MOil iHO BOCIO, ' Ib3OBaTbCfl  C, ' leAylOU{l{ \114 I I f lTbIO npOfpalv lNlaUtt :  l_.

oAHoMepHble crarncrr4Ku LI  o i rHoBbl6opouHr ' r i i  |xpHrepuir ;  2  -  rBy-
MepHbre crar l rcr rKu;  3 - .nuHer iHaq perpeccrr f l ;  4  -  o ;uol repurrr?
AHcrIepcuoHslr r l  a i ra, rn3;  5 -  4eyvepunf i  AucrrepcnoHHbr i r  aHa,r i r I3 .
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B c,'IeaYrcuefi
qe:Hvtf l  Ha pa3Mepbi

OluouePultf i
lnynepunfi
Jirucituas PerpeccLrs
O,luouepsltfi AIlcnePcHoH-
rrnft aHa;lug
Jnyvepuufi  AIicttePcI{oH-
l r b i l l  a H a J l H S

Ta6,'r[qe npLIBeAeHbr coorBercrBylourye ofpaHII-
MaTPHIIbI  AaHHr ' lX:

LIHcro crpox Huclo croa6qor

l {aKcunryNr I  Munn.,y. , MaKcHrryM I  MTTHEMyM

Her
Her
r00
Her

Her

z
,
2

2

I
2

100

100

I
2
z
z

2

I J  p  u  l r  e  t r  a  H  I t  c .  - \ l r r K c t l r r i r n b r r b l e  p a 3 n c p b l  r r a r p l t U L l  o r p a H u q e H b l  T o , t b l { o  p a 3 t l e p a l t H

o r i t p a r u r r o i i  r r a t { t r r r  x c n o n b 3 y e t l o r o  K o r I t r b n r e p a .

Pe:y,rorarrl Bbrr{rrc,'reHufi no xaxtrofi [porpaMMe ro ]Ke.rIaHHIo
3aHOCflTCfl n $afirr, KOTOpbrfi MOlKer 6url ucno,rb3oBaH B laJrb-
HEI iU ICM.

I- Iux<e npr.rBoAurc.E neperleHb pa3rrr.rqHLrx crarHcrlrr(,  Koropble
Bbrrr rrc, ' I f l  roTcff B l lporp aM Me:

Ilerol Crarlrcturu

Oluovepuste crart-IcruKIr

.[e1,rrepune crarncrur{H

,r lrrrci iua s pefpeccnt

t luc"ro ua6. l rcgeuul i ,  cyuna, cy\ , lNta KBaAparoB, Auc-
nepcufl, craHAapTHoe oTl(.roHeHne, cpeAHee, oAHoBbI.
6opo' tuag l -crarrrcr l rxa
!uc"ro na6lpAeHHbr. \  nap,  cyMrlra nonapHblx r rpou3-
eeneHnri ,  xoeQQuqueur r (oBapr iar1un,  xoeQ$uqueur
Koppe. ' r f lqnu,  Melr{Ay X1 u X2; cyMMa, cyMMa KBaA.
paroB, cpeAHee, Aucnepcuf l ,  craHAapTrroe oTKJroHe-
J I I T E
rl.reHrr Hoprra.qbHoro )'paBHeHrrr (r. e. uuc,ro ua6,'tto-
.{errHbrx [ap; cyMMa KBaaparoB X-oe f i  l -on), cyu-
lra Y-on, cyMMa noflapHbrx nporl3eeleuuk X tt Y,
orleHeHHbre napaMerpbr ypaBHeHr.rr perpeccuu, ocrar-
xlr,  o6ulaq cyMN{a r(Ea,1paroB, KaqecTBo a[[poKcHMa-
qrrrr rr xolQSrr(rieHT KoppeJ'rrur4r,r
Ta6,ruqa oAHo\repHoro ANOVA
Ta6.ruqa AByMepHoro ANOVA

Otrrouepunfi  ANOVA
rlnl ' rrepuuri ANOVA

Marpuuuore onepat luu.
B pasAe,Te Marpr.rqubre oneparlnlr coAeplKarcfl citeAylou?te Mo'

LY.:l11:
I  _-  HarreqaTaTb MaTpnuy;
. - c,lOXI4rb ABe MaTpI{Ubr;
, r  - -  nepeMHo)Kr{Tb ABe MarpHubr;
I  

-  y , \ lHOXHrb Marpr luy Ha nocTof lHHyro;
. )  - -  o6pararb Marpnuy;
u -  rPaHcrroHHpoBarb Marprruy;
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7 -  sHqrcnt t r r  co6creeHnble BeKTopbI  l l  co6crseHHL,te 3HaqeHII f i
cr4NlMer.DHr{eCroft uarpnqlt.

A. l ts '  ecex npofpaMM MaKcHMad' tbul t t i  pasnep ) Iarp l l t {b l  50X50.
f lporpauva'7 sanucaaaer BeKrop co6creeHHl, tx  gHaqenui t  s

y6uaarcur ,ev nopf lAKe B HeKoropbi i r  Qat?n.
Anpo6auurc [porpaMM CTAT peKoNteHryercr  npoBo, l , l l rb  Ha

npuMepax AaHHbrx,  noMeu{eHHbtx B Tei {cre.  Tar ' t  x ie  Mox(Ho Hai i r l t
r.I pe3y.rbrarbr Bbtrltc,rtesuit t ' t IIx uHTepnperauurc.

!,o no -tuur e'/L b HbLe np o e p a i l i l  bL.
Teppacrar  -  o6urupHaq 6l t6J l loret (a nporpa'Ml l  noqr l ' {  Bcex t rpo-
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MAIN PROGRAM FOR STAT STATISTICAL PACKAGE

PROGRAM STAT
coMMON / IOLUN/  l5 , l6 ,Js ,J6 ,J4

COMMON IONAT/ KORF,MON,IPFIT,KORFO
CHARACTER'1 KORF,MON,IPRT,KORFO

coMMoN /MATQ/  AM(50,s0) ,BM(50,50) ,CM(so,s0)
1 I.JRA,NCA,NBB,NCB,NRC,NCC,CCNST
COMMON /NAMEF/ FNAME
CHARACTER'16 FNAME

coMN4ON /TLC/  SV(20) ,LZ,LU,Z1 1 ,222,D1 1 ,  D22,  NZZ,NSp,  DpC,  D FT,UpA

INITIALIZE CONSOLE I/O UNITS

t a  _  n

INf] ' IALIZE FILE VO UNITS

c
C.,, SET T,IAX MATRIX DIMENSIONS

I.IAXR = s0
MAXC = 50
CALL INITTS
cALL TNOUT(0, tOP,KOP,MAXR,MAXC)

V A L L  V L U N

wRITE(16,200)
200 FORMAT(i/  STAT - Version 1.S,,

1 /  (C) Copyright by Terrasciences Inc. 1992,,
1 / i 'Th is  p rogram presen is  a  sample  o f  the  Sta t is t j ca l  ,
1 / '  procedures described in "Stat ist ics and Data Analysis,,

1 i '  in Geology" by John C. Oavis,)

T l l C A L L D A T E
101 CALL CLEAR

wRtTE( t6 ,204)
204 FORMAT( t / t ,1SX, ' '  .  ,  Ma in  Menu c t  Opt ions

1/i '  Option Descript ion',
1/1,4X,"t --- Data Entry,,
1 1,4X,'2 --- Elementary Stat ist ics,,
1 / ,4X,'3 --- Matr ix Operations',

1 / ,4X,'0 --- Exit  Stat and Return lo DOS',' l l / , '  
Enter Option Number: ,)

C
c.
c

c
C

J 4 = 0

J 6 = 0

376
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108 OALL IBEAD(1,KOP, l05 ' lo5 , l05)
rF(LZ.LT.0)  oALL cLEAF
lF(LZ.LT.0)  GOTO 11 1
rF(KoP.EO.0)  sToP
rF(KOP.EO.1  )  CALL DATENT
IF(KOP EQ,1.AND.LZ.LT.O) CALL CLSALL

rF(KOP.EO.1)  GOTO 101
tF(KOP.EO.2)  GOTO 100
rF(KOP.EO.3)  GOTO 102
cAL l -  l f . l vL lD(1)
GOTO 1OB

1 JC CALL CLEAR
wRITE(16,201)

201 FCRN4AT( / ,15X, ' '  E lemen lary  S ta t i s t rcs  l "4enu o i  Opt ions

1/ / '  Opt ion  De3cr iP i lon"
1 l l ,4X, '1  - - -  Un ivar i : te  S la t i s t i cs  and Ono-Sarnp le  t

1  1 ,4X, '2  - - -  B ivar ia te  S ta t i s t i cs ' ,
1  t ,1X, '3  - - -  L ineat  Reg iess icn ' ,
1 / ,4X,'4 --- Oil€ lVay Analysis o{ \ '3r lance'

1  1 ,4X, '5  - - -  Two W?y Ana lys is  o f  Var iance '

1  i ,4X, '0  - - -  Re lurn  to  Ma in  Menu o f  Op l ions '

1l l , '  Enl.et Option Number: ' )

1  ce  cA l - ' . -  IREAD(1,1OP, l05 , lo5 , los )
tF(rJ.LT.o) GOTO 101
rF( ioP.LT.0 .oR !oP.GT.s)  CALL l l ' l v l lD(1)
i f  / t cP.LT.o .oR. loP.GT.5)  GtTO 1  09

r F ( t c F . E Q  o )  G O l O  1 0 1
GOTO 1 C3

.1 02 CALL CLEAR
wRiTE(16,202)

202 FOnl '4AT( / ,15X, ' -  f la t i i x  Op. ia t ions  Menu o f  Op l icns

1/ / '  Opt ion  Descr iP l ion ' ,
1 /1 ,4X, '1  - - -  Pr in t  Out  a  Mat r ix ' ,
1 1,4X,'2 --- A.dd Two Matrices',
1 1,4X,'g --- Mult iply Ttro lvlatr ices',
1  1 ,4X, '4  - - -  Mu l l ip ly  a  l \4a t r i x  by  a  Constan t "  -
1  1 ,4X, '5  - - -  Inver l  a  Mat r ix "
1  / ,4X, '6  - - -  T ransPose a  Mat r ix ' .
1 / ,4X,'7 --- Compute Eigenvatues anci Vectors oi S)'r tmetr ic

1 /,4X,'0 -- '  Return to Main Menu of Options"

1 / / '  En ter  Opt ion  Number :  ' )

1  1 O  O A L L  I R E A D ( 1 , l o P , l o 5 , l o 5 ' l o 5 )
tF(LZ.LT.0) GOTo 101
lF( loP.LT.0 .oR. loP.GT.7)  CALL INVLID(1  )
lF(loP.LT.0.oR.loP.GT.7) GOTO 1 1 0

rF( roP.EO.0)  GOTO 101

c
C... DETERMINE JOP'TYPE OF INPUT/OUTPUT

l , I  , r t  f  i x ' ,

367
J t  I

103 rF(KOP.EQ.2)  JOP =  1

tF(KoP.Eo.3 .AND. loP.EQ.1  )  JOP =  1

tF(KOp.EQ.3 .A l ' l  D . ( loP.GE.2 .AND. lOP.LE.3) )  JOP =  2

tF(KOP.Eo.3 .AND. loP.GE.4)  . 'OP =  3

cALL lNouT(JoP, loP,KoP, i4AXR,MAXC)
lF(Lz  c  8 .0 )  coTo 112

3OO CALI. CLSALL
tF(KoP.Ea.2)  GOTO 1oo

GOTO 102
1 1 2  r r : ( J O P . E Q . - 1 )  G C T O  9 5

lF( l (OP.EO.3)  GOTO 104
CALL CLEF\R

GoTo (1 ,10 ,1  5 ,20 ,2s) , loP
1 04  GOTO (30 ,35 ,40 ,45 ,s0 ,s5 ,60) , lOP
1 CALL VARIAN
GOTO 99

1O CALL BICOR
GOTO 99

15 CALL i !NFIT
GCTC alr

20  CALL CTIEOV
GOTO 99

25 CALL TWOVa
GOTO 99

30 CALL pRtNTM(l,Crv, i , lJRC,NCC,MAXR,MAXC)
cALL PAUSE(2;
GOTO 99

3s CALL ADDM (Alv1, Blvl,CM,NRA, NCA, f\ , tAXR,MAXC)
GOTO 97

40 CALL MMULT(AM,BM,Ch,1 ,NRA,NCA,NCB,MAXR,MAXC,MA.X R. iJAXC,MAXR,MAXC)
GOTO 97

45 CA LL C f ' , ' lU LT(AM,CONST,CM,N RA, NCA,MA.XR,MAXC)
coTo 97

s0 CALL MtNV(AM,CM,NRA,MAXR,DET)
cct.o 97

s5 cALt- N.lTRANS(AM,C M,N RA,NCA, tv{AXn, t" lAXC)
GO]-O: r7

60 c  \ r -L  F tcENJ(At "4 ,CM,NRA,MAXB)

,.,  CLOSE I/O FILES

s7 tF( rz .cE.O)  GOTO 113
coTo 3oo

113 rF(KORFO.EO. 'K)  GOTO 94
REWIND J4
CALL ICLOSE(J4,1)

34 rF(JOP.EO.3) GOTO 98

c
c
c



s9 |F(LZ.GE.o) GOTO 1 14
GoTo 300

1 14 lF(KORF.EO.'K') GOTO s8
REWIND J5
oALL lcLosE(Js'1)

98 rF(KOP.EO.3.AND.lOP.EQ.5'AND DET'EQ'O'O) GOTo 102

lF(KOP.Eo.3.AND.loP.GE.2) GOTo 96

lF(lPBT.Eo.'N') GOTO s5
REWIND J6
oALL lc losE(J6 '1)

ss IF(KOP.EO.z)  GOro 100
GOTO 102

. .  WRITE OUT SOLUTION MATRICES

s6 wRITE(16,20s)
205 FORMAT(i '  Enter na!- '? of f i le to store matrix C: ' )

CALL FNRDIN(FNAh4E)
rF(LZ.LT.0) GOTO 300
CALL F ILoPN(1,2o ,FNA| '4E)

.  wRITE(20, ' )  NRC,NCC
Do 105 l=1  ,NRC

wRITE(20, ' )  (cL{ ( l , J ) ,J=1 'Ncc)  r
105 CONTINUE

REIVIND 20
cALL lcLosE(20 '1 )
wRITE(16,207)  FNAME

207 FORi', |AT(/ '  Mati ix C is now stored in f i le 
"A16)rF(loP.LE.6) CALL PAUSE(2)

lF( loP.LE.6)  GOTO 102

STCRE EIGENVALUES

FNAI,{E ='EIGENVAL.DAT'
oALL F ILOPN(1,20 'FNAME)
wRITE(20, ' )  NRA,1
oo 107 l=1  ,NRA
wRl rE(20, ' )  AM( l , l )

c
C
C
C
C
C
C
C
c

DETERI"4iNE I/O DATA OPTIONS

JOP = 0 : INITIALIZE l/O OPTIONS
1 I/O OPTIONS FOR ELEMENTARY STAT AND PRINTh4
2 . INPUT TWO MATRICES
3 ' INPUT ONE MATRIX

S U B RO U Il N E ! N O UT ( J O P, lO P, KO P, t\,1 AX R, t"1 AX C )
coMMoN / toLUN/  t5 , t6 ,J5 ,J6 ,J4

COMN4ON i IONAT/  KORF,MON, IPRT.KORFO
CHARACTER'1  KORF,MON, IPRT,KORFO

coMMoN /N4ATQ/  AN4 (s0 ,s0) ,BM (5O,sO) ,C N l (s0 ,so) ,
1  NRA,NCA,NRB,NCB,NRC,NCC,CONST
COMMON /NAMEF/ FNAME
CHARACTER'16 FNAME

coMi.4oN /DATtM/ TDATE(8),tTt[4E(s\
CHARACTER',I  IDATE,ITIME

coMMoN /TLC/  S \ / (20) ,  LZ,LU,Z1 1 ,222,D 1  1 ,D22,  NZZ,  NS p ,  D pc .  D FT.  rJ  p  A
coMMoN /ASC/ IALPHA(961

CHARACTER'1  IALPHA

rF(JOP.EO.o) ccTo ee
GOTO (102,400,400) ,  JoP

. .  I I .J ITIALIZE I /O OPTIONS

99  KORF =  .F '

K O R F O  = ' F '
N, ,10N ='Y'
I P R T  = ' N '

RETURN

ASK USER FOR NATURE OF OUTPU]

102 CALL CLEAR
wR/TE( t6 ,225)

225 FORMAT(/ '  SELECT OUTpUT OpTtoNS,.//)
1 0 0  w R t T E ( t 6 , 2 0 0 )
200 FOR|.4AT(/ '  Output resul ls to monilor y'  rr N: ,)

cALL AREAD(2,J05,KOs, tO5, tO5)
rF(LZ. tT .0)  RETURN
MON = TALPHA(JO5)
lF(MON.EO. 'y ' )  MON = 'Y '
lF (N/ON.EQ. 'n ' )  MON = 'N '
rF(MON.NE. 'y ' .AND.MON.NE. ,N)  CALL tNVLtD(  1  )
rF(MON.NE. 'y , .AND.MON.NE. ,N)  cOTO 1  OO

C
C
c

.\

(: c
c...
c

107 CONTINUE
RE\^/ iND 20
oALL lcLosE(2o '1 )
WRITE(16,2OB)  FNAME

2oB FORMAT(/ '  The eigenvalues are now

f  in  l i l e  ' ,A16)

CALL PAUSE(2)
GOTo 102
END

stored as a column vectol" '

a7R 379



c
c
c

C
a

c

1 0 1  W R r T E ( | 6 , 2 0 1 )
201 FORMAT(/ Output r€sults lo f i le - Y or N: ' )

cALL AREAD(2,J05,KOs, lOs,lOs)
rF(LZ.LT.o) RETUFIN
rPRr - TALPHA(JOs)
lF( lPRT.EA. 'y ' )  IPRT - 'Y '
lF ( lPRT.EQ. 'n ' )  IPRT - 'N '
tF ( tpRT.NE. 'Y ' .AND. lPRT.NE' ,N ' , )  CALL |NVLTD(1 )
tF ( lpRT.NE. 'Y ' , .ArJD. |PRT.NE.  N )  GOTO 101

...  OPEN VO F!I.ES IF TI-{OSE OPTIONS AFiE REQUESTED

CALL CLEAR
wRrTE(r6 ,226)

226 FORMAT(/ '  SELECT INPUT/OUTPUI FILES'/4
rF(KORF.EO.'F',)  GOTO 301
J 5 = 0

GOTO 3s0

,,.  OPEN INPUT DATA P1LE

3 0 1 J 5 = 2
wRrTE( i6 ,202)

202 FORMAT(/ '  Enter name of ir t jut dala f i le: ' )

CALL FNRDIN(FNAME)
rF(LZ.LT.o) RETURN
cALL FTtOPN(0,J5 ,FNAME)
IF(LZ.LT.O) RETURN

... OPEN OUTPUT FILE

3so rF( rPRT.EO. 'N ' )  RETURN

wRITE( t6 ,205)
215 FORMAT( l  En le t  namo o f  ou tpu t  f i i e :  ' )

CALL FNRDIN(FNAME)
IF(LZ,LT O)  RETURN
C A L L  F I L O P N (  1 , J 6 , F N A M E )

WRITE OUT DATE Al. iD TIN' lE

w R r T E ( J 6 , 2 2 4 )  r D A T E  r T I M E
224 FORMAT( / / ,  STAT Program Output '

1 l l  ,  Da le  ,BA1 , /  T rme 541 , l / t \
REIURN

INPUT ONE OR TWO MATRICES

c
r:
c

C

c

c
n
a

380
3 3 1

4OO loPMl  =  loP -  1
CALL CI-EAR

GOTO (41 ,42,43,44,45,46)'  loPMl

41 wFITE(16,206)
206 FORMAT( /  MATRiX ADDITION:  A  +  B =  C ' , / / )

GoTo s0
42 WRlTf i (16 ,2C7)

207 FORl.1;r 'T(i '  tu' iATFllX MULTIPLICATION: A' B = C',/ /)

GOTO 50
43 wRITE(16,208)

208 FOFIIAT(/ h/ULTIPLY MATRIX BY CONSTANT: CONST' A = C',r)
wRlTEi i5 ,204)

204 FCRL'1AT(/ '  Entei '  value for constanl CONST: ')

cALL R; rEAD(1,coNST,AOs,AO5,AO5)
IF(LZ.LT.O)  RETURN
GOTO 50

44 wRITE(16,209)
209 FORMAT( /  MATRIX INVERSION:  lnverse  o f  A  =  C ' , / , ' )

GOTO s0
4 5  W R t r E ( i 6 , 2 1 0 )

210 FCP.I ' lAT(/ N{ATRIX TR.' , . i . iSPOSlTiON: Transpose of A = C',/ /)  r
GCTO 5J

46 \a  l ; l 'E { i ,3 ,21  1)
21 1 FOFMA"' ' i /  EIGENVAL,UES AND EIGENVECTORS'// ,

1i '  Compute eigenvalues and veclors of symmetric matrix A',
1// '  Eigenvalues ( in descending order) are stored in f i le ' ,

. i .  EICENVAL.DAT',
i / / '  Correspcnding eigenvectors are represented by columns of ' ,
1 '  mat r i x  C ' )

C
C. . .  READ IN MATRIX A
c

50  KOR ' IC  = 'F '

rF( f i cRF0.EQ. 'K ' )  J4  =  0
rF(KORF0.EO.',K') GOTO 51
J 4 = 1
wR'TE06,214 i

214 FCRMAT( / '  En ter  name o f  l i l e  con ta in ing  mat r ix  A :  ' )

CAL: FNIRDIN(FNAME)
lF(u/.LT.0) RETURN
CALL FTLCPN(0,J4,FNAME)
rFrLZ.LT.o) RETURN

s1 rF(KORF0.EQ.'K) V/RtTE(16,21 5)
215 FORMAT(/ '  Enter nunber of rorvs and colurnns for matrix A: ')  1

READ(J4,"END=s00) NRA,NCA
lF(NRA.LE.MAXR.AN D.NCA.LE.MAXC) GOTO 52

57 WRTTE(I6,216) MAXR,MAXC
21 6  FORMAT( / '  Number  o f  rows,  co lumns exceed max o f  ' ,13 , 'by ' ,13)



rF(J4.EQ.1) REWTND J4
rF(J4.EO. 1 ) CALL TCLOSE(J4,1)
rF(Js.EO.2) REWTND Js
rF(J5.EO.2) CALL TCLOSE(J5, 1 )
JOP = -1
cALL PAUSE(2)

RETURN
52 DO 53 t=1,NRA

rF(KORF0.EO.'K') WRITE(t6,21 7) |
217 FORMAT( '  Enter  row ' ,13, '  o f  matr ix  A:  , )

READ(J4," ,END=s00) (AM(t ,J) ,J=1,NCA)
53 CONTINUE

lF(KORF0.EQ.'F) REWTND J4
rF(JOP.EQ.3) GOTO 54

c
C. . .  READ IN MATRIX B

K O R F  = ' F '
rF(KORF.EQ.',K') Js = 0

rF(KORF.EO.'t  : ' )  GOTO s6
J 5 = 2
wRtTE( t6 ,21s)

219 FORMAT(/ '  Enter name of f i le containing matrix
oALL FNRDIN(FNAME)
rF(LZ.LT.0) RETURN
cALL FTLOPN(0,J5,FNAME)
lF(LZ.LT.0) RETURN

56 tF(KORF.EQ.',K') WRTTE(t6,220)
220 FORMAT(/ Enter number of rows and columns

READ(J5, ' ,END=5C0) NRB,NCB
I F(NRB.cT.MAXR.OR.NCB.cT.MAXC) coTO s7

R .  ' \

for matr ix B: ' ;

CHECK CONSISTENCY OF MATRIX OIMENSIONS

54 GOTO (71 ,72 ,80 ,73 ,80 ,73) ,  tOpMl
71 rF(NRA.EQ.NRB.AND.NCA.EO.NCB) GOTO 80

CALL TONE
wRrTE(r6 ,221)

221 FORMAT(l Error - Matr ices A and B do not have corrrpatible,,
1 '  d imens ions . ' )
l Z = - 9
cALL PAUSE(2)

RETURN
72 rF(NCA.EO.NRB) GOTO B0

CALL TONE
wRITE(t6,221)
V = - 9
CALL PAUSE(2)

382 383

a

C

RETURN
73 rF(NRA.EO.NCA) GCTO 8o

CALL TONE
wRiJE(t6,222)

222 FORMAI(I '  Error '  Matr ix A is nol a square matrix. ' )  
'

L Z = - 9
cALL PAUsE(2)
RETURN

Bo rF(JoP.EO.3)  GOTO 59

...  DIi4ENSIONS OF A AND B ARE COI, ' IPATIBLE NOW READ lN f.4ATBlX B.

DO 58 t=1  ,NRB
tF(KORF.EO. ' ,K ' )  w f  ITE(16,223)  |

223 FORMAT( '  Enter  row ' ,13 , '  o f  mat r i x  B :  ' )

R E A D ( J 5 , " E N D = s 0 0 )  ( B M ( l , J ) , J = 1 , N C B )
58 CONTINUE

IF(KORF.EO. 'F ' )  REWiNC J5

DETEBMINE Dll" lENSiONS OF C:THE SO|-UTION t '4ATRlX

5 9  G O T O  ( 8 1 , 8 2 , 8 1  , 8 i  , 8 3 , 8 1 ) ,  l O P t \ 4 ,
81  NRC = NRA

NCC -  NCA
H C  I  U H I \

o 4  i \ n v  E  r \ n n

NCI  -  NCB
FiFi,.lRN

o J  \ - . u  =  ! \ ! A

N. ]C =  NRA
R:TURI''I

,,. END OF FILE ENCCUN'TERED

CALL CLSALL
cALL INVLID( -1)
CALL PAUSE.2)

RETURN
END

PAUSE AFTEn )FiNTOUT CF RESULTS ON t ' lOl l ,TOF

SUBROUTlNE PAI-IS;(ICP)
coMMoN /rcLUN/ 15, t6,J5,J6,J4

COMMON /iOi'IATi KORF.MON,IPRT,KCNFO



CHA RACTER'1 KORF,MOI{,IPRT,KORFO
CHARACTER'1 IPAUSE

rF(roP.Eo.3) GOTO 100
rF(roP.Eo.1 )  WRITE(t6,201 )

201 FORMAT(/ '  Press RETURN ro go to rhe
rF( toP.Eo,2)  wRt rE( t6 ,202)

202 FORMAT{T' Press RE'fURN lo return to
lF(toP.Eo.0) wRtrE(t6,200)

200 FORMAT(/ Press FTETURN to continue,)
101 READ(15,29s)  IPAUSE
299 FORMAT(A1)

RilURN

main menu of options')

the menu of opticns') v

1  00  rF(MoN.EO. ,Y , )  WRTTE( t6 ,202)
rF(MON.EQ. ,N, .AND. tpRT.EQ. 'N ' )  WRTTE(16,202)
tF(MON.EQ.,N'.AND.tpRT.EQ.'y) wRtTE(t6,203)

203 FORMAT(/ '  Output f i te creared,)
rF(MON.EQ. 'N, .AND. tpRT.EQ. 'y , )  wRl rE( t6 ,202)

GOTO 101
ENI)

c  
l j ' "

C
C CHECKS IF FILE IS NEW OR OLD, THEN OPENS IT

C lUNf( = 0 : FILE SHOULD EXTST
C  = 1 : U N K N O S / N F | L E

c . ' - "
SUBROUTI N E FILOPN(l UNK,t FiL,FNAtv,! E)

coMMON /TLC/ SV(20), lz,LU,z1 1,222,D1 1, D22,NZZ, NSp, DpC, DFT, UpA
coN,4MON / tOLUN/  t5 , t6 ,J5 ,J6 ,J4

CHARACTER'16 FNAME
LOGICAL-2 FILEOK

c
rF( luNK.EO.0)coTo 100
tNQUtRE(FILE=FNAME,EXtST=FILEOK)
I F(FI LEOK) OPEN( IFIL,FILE=FNAME,STATUS='OLD.,FORM=.FORMATTED"I
I F(,NOT,FILEOK) OPEN(IFIL,FILE=FNAME,STATUS='NEW"
1 FORM='FORMATTED')
oALL FTLADD(tFtL)
RETURN

1 00 TNQUtRE(Ft LE=FNAME,EXIST=FtLEOK)
lF(F tLEOK)GOTO 102
wBtTE( t6 ,200)  FNAME

200 FORMAT( / '  F i le  ' ,A t6 , '  does  no l  ex is t  - . - ' ,
1//' Entcr correct file name gr press RETURN lo abort: ,)

CALL FNRDTN(FNAME)

381 385

tFiLz LT.O) RETURN
GoTO 100

r oioperu(r rlr-,Ft LE=Ft'JAtu4 E,srATUs='oLD.'FoR M='FoRMATTED)

CALL FI l jDD(IFIL)

c
C
c
C
C

C
C
C
C
C
c

RETURN
END

KEEPS TMCK OF AI,L LI-IN CF CUBRENTLY OPENED FILES

sUBROUTINE FILADD( l  F IL )

coMl" '1oN /FLIND)? I FLLJN(20\

p g  1 9 9  t = 1  , 2 0
rF( rFLuN( l ) .EO.0)  GOTO 101

1OO CONTINUE
1 0 1  J = l

rFLUN(J)  =  lF lL
RETUFN
END

READS IN FILE NAME AND CHECKS FOR T-ENGTH AND
I.IONSTAN DAR D C HARACTEFS

SUBROUTINE FNRDIN(FNAME)
coMMoN / loLUN/  l s , l6 ,Js ,J6 ,J4
coMN4ON /TLCi  SV(20) ,  LZ,LU,Z1 1 ,222,D 1  1 ,  D22,NZZ,  NS P,  DPC,  DFT,UPA
cct,,1MoN iASC/ |ALPHA(g6)

C'TiARACTER'1 IALPHA
CIJ / iRACTER.16 FNAME
("]HARACTER-1 ANAME(1 6),CHOL
EQUIVALENCE (ANAME(1 ),FNAME)

105 READ( |5 .2OO)  ANAME
2 O O  F O R M A T ( 1 6 4 1 }

wRrTE(F i ' rAME, ' (1  6A1 ) ' )  ANAt , lE
rF(FNAME.NE. IALPHA(1) )  GOrC 1oo

CALL CLSALL
RETURN

C
C.,. CHECK FOR TOTAL LENGTH
C

1 0 0  D o  1 0 1  l = 1 ,  r  6
rF(ANAME(r).EO.TALPHA(1 )) GOTO 1 02



101 CONTINUE
N T  =  1 6

u w l v  l v o

1 0 2 N T = l - 1

c...cHECK FOR PERIOD = IALPHA(1s)

103 tF(NT.LE.o) GOTO 3oo
DC 104  l=1 ,NT
rF(ANAM.E(r).EO.TALPHA(15)) GOTO 106

1C4 CONTINUE
t p - n

N L = N T
N R = 0
GOTO 107

N L = I P . 1
N R = N T - I P

1 07 rF(NL.LE.0.OR.NL.GT.B) GOTO 30C
rF(NR.GT.3)  GOTO 3oo

CHECK FOR APPROPRIATE CHARACTERS. CAN BE DIGIT, LOWER OR UPPER
CASE LETTER.

o b  1 o B  r = 1 , N T
rF( r .Eo. rP)  GoTO 108
CHOL = ANAME( I )
rc = IcHAR(cHoL)

48 TO 57. A$CII RANGE FOR D|GITS

lF(lC'rGE.a8.AND.lC.LE.57) GOTO 1 OB

65 TO 90 - ASCII RANGE FOR UPEER CASE LETTERS

rF( rc .GE.6s .AND.rC.LE.90)  GOTO 1 08

97 TO 122 - ASCII RANGE FOR LCWER CASE LETTERS

lF( rc .GE.s7 .AND. !C.1E.122)  GOrC 1  0E
GOTO 300

1OB CONTINUE
. RETURN
300 cALL INVLID(2)

GOTO 105
ENO

c..
c

c..

c
a

386
387

c
c
c
c
a

a
c

CLOSE ALL CUiRENTL T OPEti:l ;:iLES

SUBROUTINE CLSALL

coMMoN /FLIND)V IFLUN(20)

D O  1 0 0  l = 1 ' 2 0
tF(rFLuN(l).EQ.o) GOTO I 00

JFrL  =  IFLUN( I )
cALL lcLosE(JF lL ,1 )

1OO CONTINUE
RETURN
END

CLOSE FILE I,  IOP = O IS DELTE, IOP = 1 IS KEEP

suBRouINE lcLosE(l,JoP)
coMMoN /FLTND)V IFLUN(20)
I F(loP.EO.0) CLOSE(ITSTATUS='DELETE')
tF(roP.EO. 1 ) CLOSE(r,STArUS=',KEEP')
D O  1 0 0  J = 1 , 2 0
tF( IFLUN(J) .EQ. r )  rFLUN(J)  =  0

1OO CONTINUE
RETURN

. : i?..
DATA ENTRY SUBROUTINE

SUBROUTINE DATENT
coMMoN iTLCl  SV(20) ,  rZ ,  LU,Z1 1 ,222,D l  1 ,  D22,  NZZ,NSP,DpC,  D FT U PA
coMMoN / toLUN/  t5 ,16 ,J5 ,J6 ,J4
coN4MON /DATO/  A(1  00 ,2) ,8 (2 ,2 ) ,  C(2) ,  D  (  1  00 ,1)

COMMON /NAt!4EF/ FNA\4E
CHARACTER'16 FNAME

N C M A X  =  1 O O
CALL CLEAR

!'. /R tTE(t6,205)

c
C
C
C
c

2Cs FORMAT( /  DATA ENTRY
lvRtTE( t6 ,200)

200 FORMAT( / '  En ter  name o f
CALL FNRDIN(FNAME)
IF(LZ.LT O) RETURN
CALL FTLOPN(1,20 ,FNAME)

104 WRTTE( t6 ,202)

MODULE"//)

f i le to store data. ' )



202 FOnMAT(,| Enler number cf rows and columns of data matrix:
1 02 CALL tREADi2,i.:IOW,FJCOL,tOs,toS)

rF(12.1T.0) RETURN
lF(NROW.GE.1.AND.NCOL.GE.l ) GOTO 1 ij1
CALL TNVL|D(1)
GOTO r02

101 |F(NCOL.LE.NCMAX) GOTO 10s
!vFltTL(t6,206) NCl,4AX

200 FORl,4A'i'(/ Number of columns exceecl rnax of ,,14,, - Try again,)
GOTO 1C4

1 Cs V1,Ht1 i(2c,.) tiRolv.NcoL
DO 100 l=1 ,NROiV
DO 103 J=' i ,r \ tCOL
vii l :TE(15,26-3) 1,. '

133 FORt"4AT(' Enier vxixj  ini  r l , ;  , , i , ; , ' ,  c; iurnn ,, ! . , ! .
1'  of dati l  matr ix: ' )

cALL ni:lEA.?(1,2A,AO5,/\O5,AO5)
rF(Lz.L'r.o) RE"iuRtJ
A(J,l)  = ZA

j03 cotJTtNUE
wRtTE(20, ')  (A(J,1 ),J=1,NCOL).iCO CONTINUE

REWIND 20
oALL TCLOSE(2o.1)
wRtTE(16,204) FNAME

204 FORMAT(/ Data now stored in fite ',A1 6)
Cr',i-L PAUSE(2)

IIETL'RN
END

' , 1 " / ' h

subrouline CLEAB clears the monilor screen

t t r * r

SUBROUTII\€ CLEAR
CHARACTER'1 ESC
CHARACTEB's SEO
CI.IARAOTER'4 CLS
*qEQ='[2J,
ESC=CHAR(027)
r,/RtTE (CLS,'(A1,A3)) ESC,SEQ
wRtTE (") CLS

RETURN
END

t t r r r  t t a *

ASKS USER FOR OATE AND TIME TO BE WRITTEN ONTO ALL

C

3 8 8

389

PRINTOUT FILESc
C
C

SUBROUTINE DATE
coMMON / loLUN/  15 ,16 'J5 ,J6 ,J4

coMMON /Asc/ IALPHA(e6)

coMMON /DATIMi  IDATE(B) , l r l t " lE(5)

CHARACTER'1  IALPHA' IDATE' IT IME

DIN4ENSION lN(6)

1 o s  W R I T E ( i 6 , 2 0 c )
200 FORf"4AT( / / , '  En ter  cur ien l  da te  ( i ' 41 '4 'DD-YY) :

READ(1s ,201)  IDATE
201 FORI'"4AT(8A1)

CHtrCK FOR Q, U OR H

OALL ouH(lDAr'E(1 ), lou lT)
rF( rOUlT.EO.1)  SrOP. ' ,

rF (TDATE(3) .NE. IALPHA(1 4) )
I  F ( r  DArE(6) .NE. IALPHA(1 4) )

D O  1 0 2  l = 1 , 6
r N ( r )  =  - 1 0 0 0

i02  CONTINUE

D O  1 0 1  l = 1 , 9 6
I  F( rDArE( i  ) .EO. IALPHA( l ) )
I  F( rDATE(2).EQ.IALPHA(l))
lF (TDATE(4) .EQ. IALPHA( l ) )
rF(TDATE(s) .EQ. IALPHA( l ) )
I  F ( rDArE(7) .EO. IALPHA( l ) )
lF (TDATE(B) .EQ. IALPHA( l ) )

101 CONTINUE

G O T O  1 0 0
GOTO 100

r N ( 1 ) = r - 1 7
r N ( 2 ) = l - 1 7
r N ( 3 ) = r - 1 7
r N ( 4 )  = l - 1 7
r N ( s ) = l - 1 7
r N ( 6 )  = r - 1 7

D O  1 0 3  l = 1 , 6
rF( rN( l ) .EQ. -1  o0o)  GOTO 1 o0

103 COf' lTlNUE

l F ( r N ( 1  ) . N E . - 1  6 . A N D . l N ( 1  ) . N E . 0 . A N D . l N ( 1  ) . N E . 1  )  G C T O  1  0 0

rF( lN(2) .LT.0 .oR. lN(2) .GT.9)  GOTO 1 00
rF( rN(1) .LE.O.AND. lN(2) .EO.0)  GOTO 100
rF( rN(1) .EO.1  .AND. lN(2) .GT.2)  GOTO 1 00
rF( rN(3) .GT. -1  6 .AND. lN(3) .1T.0)  GOTO 1 00

rF( rN(3) .Gr .3 )  GOTO 1 oo
rF( lN(4) .LT.0 .oR. lN(4) .GT.s )  GOTO 1 00
rF( lN(3) .LE.o .AND. lN(4) .EO.0)  GOTO 1 00



tF(tN(3).EO.3.AND.tN(4).cT
coTo 104

lOO CALL INVLID(1
coTO 10s

104 WRITE(16,203)
203 FORMAT(/, Enter cu

READ(rs,2o;) , ; lv ' ;  
' ""tnt t ime (HH:MM)

204 FORMAT(sA1)

.  C H E C K F O R O , U O R H

,cALL,QuH( iT lME(1  ) , tQu lT)
r r ( r u u t  i . h Q . 1 )  G o T O  1 0 5

rF( rT tME(3) .NE. tALPHA(27) )  
coTO 106

l )  GoTO loo

D O  1 0 8  t = 1 , 9 6

ll(lllvert l.Eo.rALPHA(r))
lf !lllME(2).Eo.rALPHA(r)),F(lTlME(4).EQ.IALPHA(t))

_  ̂^  
tF ( t r rME(5) .EQ. tALPHA( l ) )

108 CONTINUE

D O  1 0 7  t = 1 , 4
lN( l )  =  1oo0

107 CONTiNUE

l,.

C
a

GOTO 104
END

rN (1 )  =
rN(2) =
rN(s) =
tN/4)  :

1 -
1 '

a

D O  1 0 9  t = 1 , 4

_^_ i f ( ]Ntr l .eo..1ooc) coro 106
109 CONTINUE

a

. lF (JN(1) .c r  16 .AND. lN(1) .LT.o)  coTo 106lF( tN( l ) .cT .2)  coTO t06
, rF( lN(2) .LT.0.oR.rN(2)  cT.s)  GOTO 106lF( tN(1) .Ee.2.ArvO.rr . r rz)  Cr .+)  COTO iooj l l l l !31 rr.o on.rrv(sj cr.s) boro ,oo"
l:1,)(l) jf lg"n.rru(qi c- nr coro,oi
v n r r  r H U i h ( l )

RETURN

106 CALL tNVL|D(1

390

CHECKS FOR Q, U OR H

391

-su6f, OUTII '1E OUH(lcH,lou lT)

ccl, , i t" loN /Asc/ IALPHA(96)
CHARACTER'1  IALPHA, ICH

l ^ l  r r T  -  n

r F  r c H . E Q .  i A L P H A ( 5 0 ) . o R . l c H
I  F t  3H.EQ.  l / ,LP| - ' lA (54) .OR. lCH
i  F ,  c H . E Q  l A l - P H A ( 4 1  ) . o R . l c H

N B  L : N I \

E N D

EQ.{ALPf - ]A(82) )  rOUrT
EO.TALPHA(86) )  rOUIT
EO. IALPHA(73) )  rOUrT

VIRITES INVALID ENTRY I"IESSAGE

SUBROUTTNE lNVLl0 l rOP)
ccr ' " , i r JoN / loLUNi  15 , r6 ,J5 ,J6 ,J4

CALL TONE
r F ( r O P , E Q . t  )  V / R r T E ( r 6 , 2 0 0 )

200 FORt4AT( / '  Inva l id  en t ry ,  T ry
r F ( r o P . E O . 2 )  W R r T E ( r 6 , 2 0 1  )

201 FORI" ' lAT( /  lnva l id  f i le  name,
iF( ioP.EC.3)  WRrTE(r6 ,202)

202 FORt ' lAT( / 'Er ro r  End o f  f i l e  encountered . ' ,
1 / ,9X, ' ,You must  recrea te  your  da ta  f i ie . ' )

rF i rcP.Eo.4)  wBrTE(r6 ,203)
203 FORf"4AT( l 'E r ro r  -  The d imens ions  o f  the  da ta  mal r l x  a re ' ,

1 / ,9X, ' inva l id  to r  lh is  modu le . ' )
rF ( loP.EO.5)  WRrTE(r6 ,204)

201 FORf , , , lAT( / '  An  in te rna l  e r ro r  has  occur red  in  lhe  pro? .2- '
1 ' p l a r c o . h o ^ k  i f  \ , A r r ?  i - r -  i .  ^ - ^ ' - ^ . i - . ^ , ^ . , t,  - - r  o a l a  l s  a p p r o p r r a : e  I : r  I n : s  c p i ' 1 1  -

RETURN
E N D

I I  I  I  l A L ' 4 C  U t r A H A U  I  t s , H  A A " 1 A  Y  J

SUEROUT{NE iNITTS
coi"1 | ! , !oN iFLTnDX/ i  FLUNi20)
co \4r , "4oN icHAR/  tsouT(  1  80) ,LPT
cor^ , t roN /TLc /  sAVE(20) ,  Lz ,  LU,z1 ,z2 ,  D1,D2,NZ,NSTEP,D:P INC.DFLT.  JeA

C O I ' ' 1 f " ' 1 O N  / F L S /  K 5 , K 6 , K 7 , K 8 , K 9 , K 1 0 , K 1 1 , K 1 2 , K 1 3 , l P C H , l L P , l P L O T , r " l C H A N
cor,1r,/oN /ASci IALPHA(96)

Di I . . IENSION JALPHA(96)

f t u  a ^ .  n  - r  n , ; q q  R t r ,  i l ;  l O  a b C r t



coMMON /HEADLN/  tYN(2)
CHARACTEi I '  1  IALPHA,JALPHA, IYN

3

5
6
7
B
9
,l

DATA

D O  1 0 0  t = 1 , 9 6
TALPHA( t )  =  JAr_PHA( l )

1OO CONTINUE

.  ryN( r )  tS  N(o) ,  ryN(2)  lS  y (ES)

t Y N ( 1 )  =  J A L p H A ( 4 7 )
rYt . t (2 )  =  TALPHA(58)

c
c
C

D O  1 0 1  l = 1 , 2 0
lFLut ' l ( t )  =  0

101 CONTl t . tuE

K (  n

K 6 = 0

K 7  = 0
K B = O
K9=0
K 1 0 = 0
K 1 1 , - 0
K 1 2 _ 0
K 1 3 = 0

LPT-O
NCHAN=60
DFLT=-999.  r
UPA=0.
I  LP=O
IPLOT=O
r P c H = - 1 3 2 6 4

RETURN
E N D

cP32
c
C F
C

PROGRAM 3.2

PROGRAM TO COMPUTE THE VARIANCE OF'N'SAMPLES

SUBROUTINE VARIAN

C
coMMoi.J /TLC/ SV(20), LZ,t -U,21 1,222,D 1 1, D22,NZZ,NSP, DPC, DFT, UpA
co l lMoN / loLUN/  15 ,16 ,J5 , i6 ,J4

ccMr.4ON /Asc/ IALPHA(96)
CHARACTFR'1 IALPHA
COMMON iIONATi KORF,MON,IPRT,KORFO
C H A RACT E R'1 KO R F, l'{O l.l, I P R T, KO R i:4, i "l' ; ST

,^,/FtTE(16,200)
2CC FORMAT(/ UNIVARIATE STATISI-ICS MODULE"//)

C SFTSUMSTOZERO
suMX=o.0
SUMX2=O.O

C READ NUMBER OF OBSERVATIONS TO BE USED
! : (KORF.EQ. 'K)  UJRTTE( i6 ,201 i

201 FORMAT(l Enter nurnber oi otseivations: ' )

PEAD (Js , - ,END=500)  NS,NCOL
iF(NS.LE.1 .OR.NCOL.NE.1  )  GOTO 501

C F:AD,AN OBSERVATION A|.ID ADD TO SUM
IFIKORF.EQ. 'K ' )  WRJTE(16,202)  |

2C2 FORfulAT('  Enter observation ' ,14, ' :  ' )

F=AD (Js , " ,END-5C0)  X
SUirlX=SUMX+X
S ti l\i'lX2 =- S U irlX 2+ X'X

1OO CCNTINUE

C... READ IN I.TEST |NFORMATION
c

1 1 0  W R T T E ( | 6 , 2 0 5 )
2C5 FORMAT( / '  Do you want  to  compute  one-sample  I  s ia l i s t i c ' ,

1 '  -  Y(es)  o r  N(o) :  ' )

cALL AREAD(2,JOs,KOs, rOs, r05)
rF(LZ.LT.0) RETURN
rTEST = TALPHA(J05)
lF( ITEST.EO. 'y ' )  ITEST = 'Y '
lF ( ITEST.EQ. 'n ' )  ITEST = 'N '
rF(TTEST.N E. 'Y ' .AND. ITEST.NE. 'N ' )  CALL TNVLTD(1 )
rF(TTEST.NE. 'y ' .AND. |TEST.NE. 'N ' )  GOTO 1 1  0
rF(ITEST.EQ.',N') GOTO 1 1 1
v1i RtTE(16,207)

2r7  FORt"4AT( / '  En ter  hypo lhe l i ca l  mean o f  popu la t ion :  ' )

cALL RREAD(1,HYPM,AO5,AO5,AOs)

393



,F rLZ LT 0)  RETURN
CON4PUTE THE VARIANCE

1  1  1  V A R = ( F L O A T ( N S ) . S U M X 2 - S U N 4 X . S U M X ) ,  F  t - O A T ( N S . ( N S - 1 , ) l
C PRINT RESULTS

rF(MON.EQ. 'Y ' )  WRTTE ( t6 ,2000)  NS,SuMX,SuMX2,vAR
rF( rPRr .EO. 'y ' )  WRTTE(J6,2000)  NS,SUMX,SUMX2,vAR

C COl\/PUTE THE STANDARO DEVIATION AND i",IEA.I'J
STOEV=SQRT(VAR)
A[/ EAN=SUM)?FLOAT(NS)

C PRINT STANDARD DEVIATION AND I"4EAN
I  F(MON.EQ. 'Y ' )  WRrTE ( t6 ,2001 )  sTDEV,A i ,4EAtJ
I  F(  r  PRT.EO. 'y ' )  WR tTE(J6 ,  200 1  )  ST DEV,AM EAt ' . ]

C
C. . .  COMPUTE t  STATISTIC
c

t F ( r r E S T  E Q . ' N ' )  c o T o  1 1 2
FLPr = FLOAT(NS)
rF(sTDEV.EQ.0 .0)  coTo s02
TSTATC = (SORT(FLPT) '  (AMEAN.  HYPM))  /  STDEV

C. . .  PRINT I  STATISTIC,
rF(MON.EQ.'y')  WFItTE (16,2002) TSTATC
rF( rPRT.EQ. 'y ' )  WBTTE(J6,2002)  TSTATC

1 12 CALL PAUSE(3)
RETURN

c
C... END OF FILE ENCOUMEBED
C

500 Lz = -9
CALL CLSALL
CALL TNVLTD(3)
cALL PAUSE(2)
RETURN

c
C... INVALID DATA MATRIX DIMENSIONS
c

501 LZ = -9
CALL CLSALL
cALL INVLTD(4)
CALL PAUSE(2)

FETURN

DIVIDE BY ZERO

4 A )  t 7  -  _ a

.CALL CLSALL r
CALL TNVLTD(s)
CALL PAUSE(2)

RETURN

J 0 O c  F O R M A T  ( r / , 9 X , 2 5 H N u m b e r  o f  O b s e r v a t r o n s  = , 1 0 X , 1 1 0 , / / ,
1  12  X,22HSum of  Observa t ions  =  .FZO.S, l / ,
234H Sum o f  Squares  o f  Observa t ions  =  ,F20.5 , . . ,
37 / . . ,27HVar iance o f  Observa l iens  =  ,F20.5)

: 0 0 1  F O R M A T  ( / , 1 3 X , 2 1 H S t a n d a r d  D e v i a t i o n  =  , F 2 0  5 , t t ,
1 1 1 X , 2 3 H M e a n  o f  O b s e r v a t i o n s  =  , F 2 0 . 5 )

t 0 0 2  F O R M A T  ( / , 9 X , 2 5 H O n e - S a m p l e  t  S t a t i s t i c  =  , F 2 0 . 5 )
a l \  u

, a  j q PROGRAM 3 .4

, ,  PRO3CAM TO COI '4PUTE'
,  A.VARIANCE OF EACH VARIABI*E \

,  B I . IEAN OF EACH VARIABLE

.,  C,COVARIANCEBETWEEI. IVARIABLES

I D CORRETATION BETVJEEN VARIABLES

l

SUBROUTINE  B ICOR
' '

cor"r loN /TLc/  sv(20) ,Lz,LU,z1 1 ,z22,D1'1,D22,NZZ,NSP,DPC DFT UPA
cor" ,1MoN / loLUN/ r5, r6,Js,J6,J4

COMN4ON / IONAT /  KORF,MON, IPRT .KORFO
CHAFACTER '1  KORF,MON, IPRT ,KORFO

w R r T E ( r 6 , 2 0 0 )
j00  FOR| ,TAT( / '  B tVAR|ATE STATISTICS t .4ODULE" / / )

C SET SUtvtS TO ZERO

S U V X l  . 0 . :
SUlv lX2=0.0
sx l  so=0.0

.  s x 2 s o = O . 0
s x 1 x 2 = 0 . 0  r

]  READ NUMBER OF OBSERVED PAIRS TO BE USEO
r F ( K O R F . E Q . ' K ' , )  W R r T E ( 1 6 , 2 0 1  )

201 FORI ,4AT( / '  En le r  number  o f  observed pa i rs  ' )

R E A D  ( - 1 5 , ' , E N D = 5 0 0 )  N S , N C O L
rF( r . rs  LE 1 .oR.NCoL.NE 2)  GOTO 501
D O  1 0 0  l =  1  , N S

i, READ / iN OBSERVED PAIR AND ADD TO SUfi,4S
| F ( K O R F  E O . ' K ' )  W R r T E ( r 6 , 2 0 2 )  |  '

202  FOnl ' , ,1AT( '  En le r  X1,  X2 o f  observed par r  ,14 .
R E A D  ( J s , " E N D = 5 0 0 )  X 1 . X 2

Sl .J l "4X 1  =SUl ,4X1 +X1
S U M X 2  = S U M  X 2  + X 2
g X I S Q  S X I S O r X l ' X ' I
5x25O Sx2SOtX2 'X2

C

C

$,
{ l

fl\-
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SX1 Xz=SX1 X2+X1'X2
1OO CONTINTJE

C PRINT SUMS
tF(MON.EO. 'Y ' )  WRTTE( t6 ,2000)
I F(rP RT.EO.'Y')WRtTE(J6,2000)

rF(MON.EQ.'Y') CALL PAUSE(0)

NS,SUMX1,SX1 SQ,SUl i4x2 ,SX2SO,SX1 X2
NS,SUMX1,SXl  SQ,SUIV1X2,SX2SQ,SX 1  X2

c

c
c

COMPUTE AND PRINT MEAN, VARIANCE AND STANDARD DEViATION
OF VARIABLE X1
AMEAN=SUMXl /FLOAT(NS)

vAR=(FLOAT(NS) 'SX1 SQ-SUMXl 'SUMX1 ) /FLOAT(NS-(NS-  1  ) )
STDEVl =SQRT(VAR)
rF(MON.EO. 'Y ' )  \ ^JRITE(16,2001)AMEAN,  VAR,  STDEVl
rF( rPRT.EQ. ' .Y ' )WRtTE(J6 ,2001 )AMEAN,  VAR,  STDEVl
COMPUTE AND PRINT I ' . IEAN, VARIANCE AND STANDARO DEV]ATION
OF VARIABLE X2
AMEAN=SUMX2/FLOAT(NS)

vAR=(FLOAT(NS)"SX2SQ-SUMX2.SUMX2yFLOAT(NS-(NS-  1  ) )
STDEV2=SQRT(vAR)
rF(MON.EO.'Y) WRTTE (16,2002) AMEAN, VAR, STDEV2
rF( rPRT.EQ. 'Y ' )WRtTE (J6 ,2002)  AMEAN,  VAR,  STDEV2

C COMPUTE AND PRii.JT COVARIANCE BETWEEN X1 Alr-D X2
cov=(FLoAT(NS)-SX1 X2-SUMX1'SUN4X2) /FLOAT(NS. (NS-  1  ) )

rF(MON.EQ.'y')  WRtrE (16,2003) cov
rF(rpRT.EO.'y,)WRtTE (J6,2003) COV

C CO|UPUTE AND PRINT CORRELATION BETWEEN Xi AND X2
DBYO = STDEVl'STDEV2
rF(DBY0.EQ.0 .0)  GOTO 502
coR=covi(sTDEVl'sTDEV2)
rF(MON.EQ. 'Y ' , )  WRTTE ( t6 ,2004)  CoR
rF( r  pRT.EQ. ,y , )WRtTE (J6 ,2004)  COR

CALL PAUSE(3)
RETURN

c
C... ENDOF FILE ENCOUMERED
c

500 t-z = -9
CALL CLSALL
oALL iNVLTD(3)
CALL PAUSE(2)

RETURi'I

INVALID DATA MATRIX DIMENSIONS

s01 LZ = -9
CALL CLSALL
cALL TNVLTD(4)
CALL PAUSE(2)

RETURN

(,
c .

390
39i

DIVIDE BY ZERO

5 0 2 Q - - 9
CALL CLSALL
oALL INVLID(5)
CALL PAUSE(2)
RETURN

2oo0 FORMAT (ll l ,5x,28H Number of Observed Pairs = ,10X,110,//,
121X,12HSum of X1 - ,F20.5,11,
210X,23HSum of Squares of X1 =
321X,12HSurn of XZ = ,F20.5,11,
410X,23HSum of Squares of X2 =

5 9X. 24HSum of Cross Producls =

,F20.s,i l,

,F20.slt,
,F20.5)

2001 FORMAT U,20X,13HMean of X1 = ,F20.5,/1,
116X,17HVariance ot X1 = ,F20.5,/1,

2 6X,2THStandard Deviation of Xl = ,F20.5)
2002 FnRMAT (/,20X,13HMean of X2 = ,F2A.5,//,

116X,17Hvariance of X2 - ,F20.5,11,
2 6X,2THStandard Dpviation ol X2 = ,F20.5)

2003 FORMAT (/,2X,31 HOovariance Between Xl and X2 = ,F2C.5)
2004 FORMAT U,lX,32HCorrelation Belwe€n X1 and X2 = ,F2A.5l

END

P35 PROGRAM 3.5

PROGRAI,4 FOR ONE WAY ANALYSIS OF VARIANCE

SUBROUTINE OI.IEOVA
coMMoN /TLC/ SV(20),LZ,LU,Z 1 1,222,D 1 1, D22, NZZ,NS P, DPC, D FT,U PA
cot4MoN /toLUN/ t5,t6,J5,J6,J4

COMMON /IONAT/ KORF,MON,IPRT,KORFO
CHARACTER'1 KORF,MON,IPRT,KORFO

coMMoN /DATQ/ PlSSA(100,2),BJNK(2,2),CJNK(2),X(1 00,4)
c

wRrTE(r6,200)
2OO FORMAT(/ ONE WAY ANALYSIS OF VARIANCE MODULE',/4

NCMAX = 1OO

REAO NUMBER OFREPUCATIONS PER SAMPLE AND NUMBER OF SAMPLES

rF(KORF.EQ.'K) WRrTE(16,201 )
201 FORMAT(/ Enter number oI replications per sample',

1' and number of samplesl ')

REAO(Js'',END=500) NR,NS
tF(NR.LE.1.OR.NS.LE.1 ) GOTO so1
rF(NS.GT.NCMAX) GOTO s01

(.
^

^



C SETSUMSTOZERO
PlSST=O.O
P25ST=0.0
J J A = U .  U

D O  1 0 0  J = 1 , N S
Pl  SSA(J .1)=0.0

lOO CONTINUE
DO 101 1..1 ,Nt-:

C READ A REPLICA"I"E AND ADD TO SUMS
rF(KORF.EQ.'K') WRrTE(r6,202) I

202 FORMAT(/ '  Enter results of repl icate ,14, '  for each
READ(Js , ' ,END=500)  (x (J ,1  ) , i=1 ,NS)

D O  1 0 2  J = 1 . N S
P1 SST=P1 SST+X(J ,1  ) 'X(J ,  1  )

P2SST=P2SST+X(J ,1  )
P1 SSA(J ,1  )=P l  SSA(J ,1  )+X(J  1  )

102 CONTINUE
101 col. 'TtNUE

C CALCULATE SST
ssr=P1 ssT-P2ssI 'P2ssT/FLOAT(NS'NR)

NRSl  =NS'NR.1
C CALCULATE SSA

D O  1 0 3  J = 1 , N S
SSA=S54*p1 gSA(J, 1 ) 'P1 SSA(J, 1 )/FLOAT(NB)

103 CONTINUE
ssA=ssA-P2ssT'P2ssT/FLOAT(NR'NS)

NS1 =NS.1
C CALCULATESSW

SSW=SST.SSA
NNS=NR'NS.NS

C CALCULATE MEAN SQUARES I
AMSA=SSA/FLOAT(NS1 )

AMSW=SSWFLOAT(NNS)
C CALCULATE F.RATIO

rF(AMSW.EO.0.0) GOTO s02
F=AMSA/AMSW

C PRINT RESULTS
rF(MON.EO.',N') GOTO 104
wRrTE( t6 ,2000)
lF(ssA.LT 1 .0E7)  WR|TE(r6 ,2001)  SSA,NSI ,AMSA,F
rF(ssA.GE.1 .0E7)  WRrTE(16,2004)  S .SA,NSI ,AMSA,F
rF(ssw.LT.1 .0E7)  WRrTE(r6 ,2002)  SSW,NNS,AMSW
rF(ssw.GE.1 .0E7)  WRITE(r6 ,2005)  SSW,NNS,AMSW
rF(ssT.LT.1 .0E7)  WRrrE( r6 ,2003)  ssT,NRSl
rF(ssT.GE.1 .0E7)  WRrTE(r6 ,2006)  SST,NBSl

104 rF(IPRT.EQ.',N) GOTO 1s0
'/RrrE(J6,2000)

rF(ssA.LT 1 .0E7)  wRrrE(J6 ,2001)  SSA,NSl ,AMSA,F

sample

:398

VARIANCE

tF(ssA.GE.1 .0E7)  WRTTE(J6,2004)  SSA,NSl ,AMSA,F
I F(SSW.LT.1 .0E7) WRrTE(J 6,2002) SSW,NNS,AMSW
tF(ssw.cE.1.0E7) wR|TE(J6,2005) SSW,NNS,AMSW
lF(ssT.LT.1.0E7) WRrTE(J6,2003) SST,NRSI
lF(SST.GE.1 .0E7)  \ tn 'TE(J6 ,2006)  SST,NRSl

1s0 cALL PAUSE(3)
RETURN

C,.. ENDOF FILE EN@UNTERED
c

500 Lz = -9
CALL CLSALL
CALL TNVLTD(3)
CALL PAUSE(2)

RETURN
c
C. INVALID DATA MATRIX DIMENSIONS

s01 LZ = -9
CALL CLSALL
CALL tNVLTD(4)
cAtL PAUSE(2)

RETURN
c
C... DIVIDE BY ZERO

auz LZ- = -V

CALL CLSALL
CALL TNVLTD(5)
cALL PAUSE(2)

RETURN
2000 FORMAT( / / / , '  Source  o f ' ,14X, 'Sum

1'  Var ia t ion ' ,14X, 'Squares  Freedom

^ t  h ^ ^ , ^ ^ ^  ^ a  t  r ^ ^ ^
v v g r  s v >  u i  t t t c 4 t l

Squares  F-Tes t ' , i ,
2 1 X , 6 0 ( 1 H - ) )

2001 FORMAT(14H Among Samples ,7X,F10.2 , l10 ,F10.z , / ,
1 4 1 X , F 2 0 . 4 )

2 0 0 4  F O R M A T ( 1 4 H  A m o n g  S a m p l e s , 7 X , E 1 0 . 3 , l 1 0 , E 1 0 . 3 , / ,
141X,F20.4\

2002 FORMAT(21H Wi th in  Rep l ica t ions  ,F . t  0 .2 ,110,F10.2)
2c05 FORMAT(21 H Wi th in  Rep l ica t ions  ,E10.3 ,110,810.3)
2003 FORMAT( / ,16 i1  Tota l  Var ia t ion ,5X,F10.2 , l10)
2 0 0 6  F O R M A T ( / , 1 6 H  T o t a l  V a r i a t i o n , 5 X , E 1 0 . 3 , l 1 0 )

END
a

CP36 PROGRAM 3-6
a

C PROGRAM FOR TWO WAY ANALYSIS OF



C

SUBROUTINE TWOVA

coMMoN /TLC/  SV(20) ,1 .z ,1U,21 1 ,222,D1 1 ,D22,NZZ,NSp,OpC,  DFT UPA
cor"4MoN / roLUN/  15 ,16 ,J5 ,J6 ,J4

coMr"40N /rONAT/ KORF,MOT.j, tPRT,KORF0
CHARACTER' . I  KORF,MON, IPBT,KORFO

co[ ,4MoN /DArQ/  P1 SSA(1  00 ,2) ,BJr .JK(2 ,2) ,CJNK(2) ,X(  1  00 ,4)

!vR lTE( r6 ,200)
2OO FORMAT( / 'TV/O WAY ANALYSIS OF VARIANCE MODLJLE" / i )

I !ci ' . , lAX 100

RLAD NIUIJBER OF TREATIIENTS AND NUMBER OF SAI"4PLES

rF(KORF EO' ,K ' )  WRrTE(r6 ,201 )
201 FORMAT( / '  En tc r  numbcr  o f  t rea tmen ls  and nurnb i t r  o f  samples

c E A D  ( J s , ' , E N D = s 0 0 )  N T , N S
rF(NT LE 1  OF NS LE 1)  GOrO s01
rF(NS GTNCMAX)  GQTO s01

.  SET SUMS TO ZERO
P l S S T = O  O
P2SST=O C
SSA=O O
SSB=O O
D O  1 0 0  J = 1 , N S

P 1 SSA(J 1 )=0 0
00 cONTINUE ,

D O  1 0 1  l = 1 , N T
C READ A  TREATMENT AND ADD TO SUMS

rF (KORF EQ 'K ' )  WRrTE( t6 ,202 )  |
202  FORMAT( '  En ie r  r esu l l s  o f  l r ea lmen t  ' , 14 ,  f o r  each  samp le

R E A D  ( J s , ' , E N D = s 0 0 )  ( X ( J , 1 ) , J = 1 , N r S )
TSSB=O O
D O  1 0 2  J = 1 , N S

P l S S T = P 1  S S T + X ( J  1 ) ' X ( J  1 )
P 2 S S T ' P 2 S S l + X ( j  1 )

P 1  S S A ( J , 1 ) = P 1  S S A ( J  1 ) + X ( J  1  )
I S S B = T S S B + X ( J  1 )

r02  CONTINUE
SSB=SSB+TSSB 'TSSB/FLOAT(NS)

rO l  CONTINUE
O CALCULATE SST

SST=P 1  SST  P2SST '  P2SST /FLOAT(NS 'NT)
N T S I = N S ' N T  1  

\

O CALCULATE SSA
D O  1 0 3  J = 1 , N S

S S A  S S A + P l S S A  J  1  ' P 1 S S A ( J  
I ) / F I O A T ( N T )

1 0 0

103  CONTINUE
SSA=SSA-P2SST 'P2SST /FLOAT(NT 'NS)

NS1= I . JS -1
O CALCULATE SSB

SSB=SSB-P2SST '  P2SST /FLOAT( I . ]S 'NT )

N T l = N T  1

CALCULATE SSE

SSE=SSr ' (SSA+SSB)
N T 1 S 1 = ( N S - 1 ) ' , ( N r  1 )

CALCUT-ATE MEAN SQUARES

AMSA=.SSA/FLOAT(NS 1)

Af, {sB = ssBi  FLOAT(NT 1 )
AMSE=SS?FLO,8,T(I .JT1 S 1 )
CALCULATE F.TESI S

tF(Ar/sE.EO.o.o) GOTO 502
F1 =At\4StuAMSE
F2- Al,,4SB/AI,4S E

C PRINT RESULTS
.  rF(MON.EO. 'N ' )  GOTO 104

wFrTE (16 ,2000)
rF(SSA.LT.1 .OE7)  WRITE (16 ,2001)  ssA,NSl ,A l '4SA,F1
l F ( s s A . G E . 1 . O E 7 )  W R I T E  ( 1 6 , 2 0 0 s )  s s A , N S 1 , A L I S A , F 1
t r1ssa. r r . t .0E7)  wRITE (16 ,2002)  ss ts ,NT1,A lJS3 'F2
lF(SSB.GF- .  1  .OE7)  WRITE (16 ,2C06)  SSB,NTl ' / i l " lS ts ,F2
rF(ssE.LT.1  .OE7)  !V i l l l  E  (16 ,2003)  ssE,NT1Sl  ,p ,L {sE
rF(ssE.GE.1  .OE7)  WRITF-  (16 ,2007)  ssE, l . jT1s1 ,A lv lsE
lF(ssT.LT.1 .0E7)  WRITE (16 ,2004)  ss r ,NTSl
rF(SST GE.1 .0E7)  WRITE (16 ,2008)  ssT,NTSI

r4  rF( rPRT.EO. 'N ' )  GOTO 150
\ 'vRrTE (J6 ,2000)
r F ( s s A . L T  1 . 0 E 7 )  W R I T E  ( J 6 , 2 0 0 1 )  s s A , N S l  A M S A , F l
l F ( s s A . G E . 1 . 0 E 7 )  W R I T E  ( J 6 , 2 0 0 5 )  S S A , N S 1 , A M S A , F l
r F ( s s B . L T  I . 0 E 7 )  W R I T E  ( J 5 , 2 0 0 2 )  s s B , N T l , A M S B , F 2
l F ( S S B . G E . 1 . 0 E 7 )  W R I T E  ( J 6 , 2 0 0 5 )  S S B , N T l ' A t ! 4 S B , F 2
iF(ssE.LT 1  .OE7)  WRITE (J6 ,2003)  ssE,NT1S1,A i l ,4SE
r F ( s s a . G E . 1 . 0 E 7 )  W R I T E  ( J 6 , 2 0 0 7 )  s s E , N T l S l , A l l S E
I F i S S T . L T  1  . 0 E 7 )  W R I T E  ( J 6 , 2 0 0 4 )  S S T , N T S  l
I F r S S r . G E . 1 . 0 E 7 )  V / R I T E  ( J 6 , 2 0 0 8 )  S S T , N T S l

1 s o  C A L L  P A U S E ( 3 )
RETUIIN

. END OF FILE ENCOUI{TERED

R n n t T  - q

CALL CLSALL
CALL  INVL ID (3 )
CALL  PAUSE(2 )

RETURN

C
C



7

C... INVALID DATA MATRIX DIMENSIONS

501 LZ - -9
CALL CLSALL
cALL INVLID(4)
CALL PAUSE{2)
RETURN

C.,. DIVIDE BY ZERO
c

; n )  1 7  -  - a

CALL CLSALL
oALL TNVLTD(s)
CALL PAUSE{2)

RETURN
2000 FORMAT ( / / / , '  Source  c f ' ,14X, 'Sum o f  Degrees  o f  Mean ' , /

1 'Var ia t ion ' ,13X, 'Souares  Frcec lc rn  Squar i ,s  : i -Tes ts ' , r ' ,
2 1 X , 6 0 ( 1 H - ) )

200.1  FORMAT (14H Amcng Samp;es ,7X,F iC.? , tB ,2X, i : i t i . J . , ' ,
1 4 1 X , F 2 0 . 4 )

2005 FORMAT (14H Arnong Sar ip lcs ,T) r . . f :1  . j  : - t ,18 ,2X,E i0 . -1 , / ,
1 4 1 X , F 2 0 . 4 )

2002 FORMAT (1  7 ' r i  Amc i rg  
- f rea i i , ien is ,4 ) i , i  

i  O .2 , iB ,2) ( , f  .  :  ̂ ; . . J ,1 ,4  i
2 0 0 6  F O R N 4 A T  ( 1 7 H  A m o n g  T r e a i i x e n t s , 4 X , I  t 0 . 3 , i t , . 1  i , E ' i 0 . j , i  , i ,
2C{J3  FORMAT (6 i l  Er ro r ,15X,F i0 .2 , l i ,2> : ,F10.3)
2007 FORI" ' lA ' f  iuH E i ro i . ,15X,E1 0 .3 , i8 ,2X,E i0 .3 )
2004 FOk l /AT V, - teH Tota l  Var ia i i ' ]n ,5X,F1! .2 , t8 )
2008 FORMAT { i , . t i r i l  To ta l  Var ia t ion ,SX.Et0 .3 , tB)

END
C
CLINFIT L!tJFlT - PROcHAtr4 5-3
C
c ROLIt l l . t [  ,  iNFiT
(,
C PRCGRA|I TO FIT A LINLAR REGRES$IOI.J.
il
C ARI]AY A CONTAINS X AND Y DATA THAT IS FEAD IN.
C ARRAY B CO|JTAII.JS THE COEFFICIEt.iTS OF THE lJNKiliOiiVN B'S ll! Ti-iE
C NORMAL EQLJATIONIS 5,7 AND 5.8.
C ARRAY C ORIGINALLY IS A VECTOR THAT COIITAI|{S THE SI.JM OF Ti.i: Y,S
C AND THE SUMS OF THE CROSSPNODUCTS OF X AND Y IN EQUATION 5,11
C AFTER Tt-iE NORMAL EGUAT|ONS A.RE SOLVED, ARFAY C C{it'r'iAli.ts l'HE
C CCEFFICIEI.fTS OF Tf.iE REGRESSION EQUATiot\i.
C SUMS OF THE CROSSPRODUCTS OF X AND Y IN EQUATIOi.]  5.1 1.
C ARRAY D CONTAII{S X, Y, Y-CALCULATED, AND DEVIATI'NS FOR  LI-
C DATA POINTS.

,  f ; :  c .4  j

, 7 2 . . 4 )

4(\2 ' l ( l 403

c
TNI I,4AXIMUM NUMBER OF OBSERVATIONS IS 1OO'

SL':AOUTINES NEEDED ARE READM' PRINTM' AND SLE.

: i , t tr ,ouTlNE LINFIT- '-  
- ' rr"10f. l  iTLCl SV(20),1 f-,1u,211,222,D1:,D?2,t ' !zz'NSP,DPC'DFT'UPA

. . r . i l \ i iON / lOL.UNi 15,16'J5' i6'J ' i
1 - :  . . ' , ioN / lONAT/ KOnF,MOl"l , iPRT'KORF0
(.. r- 1 tr ACTER'1 KORF,I '4ON,IPRT,KORF0

: .Jr,1t"40N /DATo/ A(100,2),9(2,2) 'c(2) 'D(100'4)

t ' J , : \  =  i 0 J
\ ,  : .  ' t r : i i a t ,2 i . l l )

a ;ra. -11!lA1 
V' Ll i'l f ,^.R R iG R ESS iCi\ MODULE' /4

r : r 'D  X-Y DA] -A

: ;  KORF.EQ.'K') \" lRlTE(16'201 )
2 - i  Fa 'RMAT( l 'Er ' ' : . i , r  Furnber  o l  observed pa i rs :  ' )

ei:AD(i5,-,El ' lD"sCii) N,NCOL
r Fi! ' { ,1 F. 1 .OR,t lcoL.NE.2) GOTO 501

I i(il.1:.|.'lN4AX) GOT\-1 1 Cs
,, : iTEli6,202) Nt"4AX

2cZ ::ORMAT(/ '  l ' lum'oer of obsen/ed pairs exceed max of 
"14)t 7  -  - Q

CALI- PAUSE(2)
qETURI..I

i l r 5  D O  1 C g  l = 1 , N
'  : \ i (oRF.EQ" 'K ' )  WFTITE(16 '203)  I

203 FORI I4AT( '  En ter  X ,  Y  o l  observed pa i r  
"14" :  

' )

R E A D ( J 5 , ' , E N D = 5 0 0 )  ( A ( l ' i ) ' J = 1 ' 2 )
1!16 i-Ci. lTlNUE

, . CALCUIATE SU;IS FOR LEAST SOUARES SOLUTION

0 c  1 0 c  l =  1  , 2
C ( i r - 0  0
D C  1 0 1  J = l , 2
B ( l , J ) = 0  0

101 cor . ' tT lNUE
1OC CCJNTINUE

D O  1 0 2  l = 1 , N
B ( 1  , 1  ) = B ( 1  , 1  ) +  1  . 0
B ( 1  , 2 ) = B ( 1  , 2 ) + A ( 1 , 1 )

B  ( 2 , 2 )  = B  ( 2 , 2 )  + A ( l '  1  ) ' A ( l '  1  )
c (1 )=c(1  )+A(1 ,2)

C(2)=C(2)+A( l '1  ) 'A ( l '2 )



a

102 CONTINUE
B(2,1)=B(1  ,2 )

SOLVE THE SIMUTTANEOUS LINEAR EOUATIONS WHICH ARE OF THE FORM
OF 5.7 AND 5.8 IN THE TEXT.

tF(MON.EQ. ,Y ' )  WRTTE( t6 ,1  001 )
tF( tPRT.EQ. ,Y , )  WRTTE(J6,1  001 )
CALL PR INTM (0 ,8 ,2 ,2 ,2 ,21

rF(MON.EQ. 'Y ' )  WRIrE(16,1  002)
lF( tPRT.EQ. ,Y ' )  WRTTE(J6,  1  002)
C A L L  P R T N T M ( 0 , C , 1 , 2 , 1 , 2 )

c
cALL SLE(8 ,C,2 ,2 ,1 .0E-05)

rF(LZ.Lr.o) CALr PAUSE(2)
rF(LZ.LT.0) RETURN

sLoPE = C(2)
rF(MON.EO. 'Y ' , )  WRITE( t6 ,1  003)
rF( lPRT.EQ. ,Y : )  WRTJE(J6,  1  oO3)
o A L L  P R T N T M ( 0 , C , 1 , 2 , 1 , 2 )

al
D O  1 0 3  t = 1 , N

D ( t , 1 ) = A ( t , 1 )
D( r ,2 )=A( t ,2 )
D( t ,3 )=C(1  )+C(2) .D( t ,  1  )
D( t ,4 )=D( t ,2 )_D(1 ,3)

103 CONTINUE
rF(MON.EQ. ,Y ' )  WRTTE( t6 ,1  OO4)
tF( lPRT.EQ. 'Y ' )  WRTTE(J6,  1  OO4)
cALL PRINTM(0,D,N,4 ,  1  OO,4)

CALCULATE ERROR MEASURES

SY=o.o
sY2=0.0
sYC=0.0
sYc2=0 0
DO 104  t=1 ,N
SY=SY+D(1,2)
SY2=SY2+D(1,2) 'D( ,2)

SYC=SYC+D(t ,3)
SYC2=SYC2+D(1,3) -D(1 ,3)

104 CONTINUE
SST=5y2-5y'SY/FLOAT(N) " ' i
ss R=sYc2-sYc'SYC/FLOAT(N)

J - U = J >  I  - b > H

rF(ssr.Eo.0.0) coTo 502

R2=$gPYg91
rF(sLoPE.GE.0.0) R=SORT(R2)

lF(sLoPE.LT.0.0) R=-1.o.SQRT(Rzr,
!F(MON.EQ.'N,) GOTO 1 10
wRrTE (t6,2000) N
wRrTE (t6,2001) SST
wRrTE (t6,2002) SSR
wRrTE (16,2003) sso
wRrTE (16,2004) R2
wRrTE (r6,2005) R

, 0 IF(|PRT.EO.'N) GOTO 150
wRrTE (J6,2000) N
wRrTE (J6,2001) SST
wRrTE (J6,2002) ssR
wRrTE (J6,2003) SSD
wRrTE (J6,2004) R2
wRrTE (J6,2005) R

i50 oALL PAUSE(3)
RETURN

9 a

C... END OF FILE ENCOUNTERED

500 Lz = -9
CALL CLSALL
cALL TNVLtD(3)
cALL PAUSE(2)

RETURN

C... INVALID DATA MATRIX DIMENSIONS

501 LZ = -9
CALL CLSALL
cALL INVLID(4)
cALL PAUSE(2)

RETURN

C.., DIVIDE BY ZERO

E ^ ' )  1 7  -  - A

CALL CLSALL
cALL TNVLTD(s)
CALL PAUSE(2)
RETURN

1001 FORMAT (// / , '  Coetf icient Matrix ot
f  in Normal Equations')

1002 (ORMAT(| Vector of Sum ol Y"s and
1 '  o f  X  and Y)

1003 FORMAT(/ '  The Esl imated Parameters

Unknown Paramelers',

Sum ol Crossproducts',

ot the Regression Equation')

c...
c

404 405



I

1 C C 4  F O R I v ' 1 A T ( / ' C o l u m n  1  =  X  V a r i a b l e ' /  C o l u m n  2  =  Y
1 ' C o l u m n  3  =  Y  V a l u e  B a s e d  O n  R e g r e s s i o n  E q u a t i o n '
2  Co lumn 4  =  Co lumn 2  -  Co lumn 3 ' )

20- .0  FORMAT (1 / ,28H Number  o f  Observed Pa i rs  =  ,15)
2 0 0 1  F O R M A T  ( 2 5 H  T o , a l  S u m s  o f  S q u a r e s  =  , F 2 3  5 )
2C02 FORMAT (37H Sums o l  Squares  Due To Regres :  -n
2 :03  FORMAT (361- l  Sums o f  Squares  Due To Dev a i  r f t  =
2 0 0 4  F O R M A T  ( 1 9 H  G o o d n e s s  o f  F i t  =  , F 1 5 . 6 )
2C 5  FORI ' ,4AT (27H Cor re la t ion  Coef f i c ien t  =  ,F15.6)

gND

(:
CPRINTM PRINTM.  PROGRAM 4.2

C SUBROUTINE TO PRINT A MATRIX
C HAVING N ROWS AND M COLUMNS

suBRouTlNE PRINTM(KFtL ,A,N,M,N1,M1 )
c o M M oN /r Lc/ sv ( 20), LZ,LU,z1 1,222,D 1 1, D 22, N ZZ, N S p, D pC, D FT, U
coMMoN l ioLUN/  t5 , t6 ,J5 ,J6 ,J .1

COMMON /IONAT/ KORF,MON,IPBT,KORFO
CHARACTER'1  KORF,MON, IPRT,KORFO
D T M E N S T O N  A ( N 1 , M 1 )

c
rF(KF|L .EO. l  )  CALL CLEAR
I  F(KF lL .EO.  1  )  ! r /R |TE( I6 ,203)

203 FORIvIAT(/ '  PRll 'JT OUT MATRIX',?)

c.. .  pRli ' iT TJATRtX OUT tN STRTPS OF 5 COLUi\.4NS
c

NROW = O
rr - (KFrL .b .Q.0)  ( i l J  iu  102

C
C... READ MATNiX FTlOh4 II ' ]PUT OATA FILE

rF(KORF.Ee. 'K ' )  \ \ rRrTE( r6 ,200)
200 FORMAT(1' ! :nier number of ! 'c!.rs and coiumns for rralr ix: ' )

READ(J5, . ,E l . rD=5cC)  N, r /
I  F(r. .r .LE.N1 .AND.N,l.LE.M1 ) GOTO 1 03
w R r T E ( r 6 , 2 0 1 )  i ' J 1 , M 1

201 FORI"4AT( / '  l . i umber  o f  fcws,  co ju rnns  exceed max o f  ' ,14 , '  by  ' ,14)

RETUBN
1 0 3  D O  1 0 4  l = 1 , f i

rF (KORF.EO. 'K ' )  V l f i lTE( i6 ,202)  |
2C2 FORl., lAl.( '  Enl ' : , i  row ' ,14, '  of matr ix: ' )

R E A D ( J s , - , E N D = s 0 0 )  ( A ( r , i ) , J = 1 , M )
104 COT.JTINUE

c
C.,. NOW PRINT OUT i/ATRIX
C

1 0 2  D O  1 0 0  t B =  r , M , 5
l E = l B + 4
l F  ( r E  -  M )  2 , 2 , 1

1 I E = M
c
C... PRINT HEADING

2 rF(MON.EO. 'Y ' )  WRTTE(r6,2000) ( r , r= iS, tE)

rn alr ix:



c

c
c...

rF(IPRT.EQ.Y)WRTTE(J6,2000) (r,r=rB,rE)
D O  1 0 1  J * 1 , N

PRINT ROW OF MATRIX

rF(MON.Ea. 'Y ' )  WR|TE(16,2001 )  J , (A(J ,K) ,K=rB, rE)
rF{ IPRT 

-Q. 'Y ' , )WRTTE(J6,2001 
)  J , (A(J ,K) ,K=rB, tE)

NROW=NRD\ i . l+1
rF(kloN.EQ.'Y'.AND MOD(NROW,1 0).EQ.0) CALL PAUSE(0)

101 CONTINUE
1OO CONTINUE

rF(MOl . . t .EQ. 'Y .AND. t ,1OD(NROW,1 0) .NE.0 .AND.KFtL .EO.0)  CALL pAUSE(0)
I  F (MON.EQ. 'N ' .AND. l  PRT.EQ. 'Y ' .AND.KFt  L .EQ.  1  )  WRrTE(r6 ,204) '

204 FORMAT(/ Output f i le created')
RETURN

ENDOF FiLE ENCOUMERED

500 LZ = -9

CALL CLSALL
CALL TNVLTD(3)

RETURN
2 0 0 0  F O R M A T ( / , 5 X , 5 ( B X , r 4 , 3 X ) , / )

2 0 0 i  F o R M A T ( i s , s F 1 5 . 5 )
END

c
CADDI/ ADDM - PROGRAN/ 4-3

C SUBROUTII ' ]E TO ADD TWO MATRICES
C  A A N D B T O F O R M C .  A L L H A V E N  R O W S A N D M C O L U M N S

S U B R O U T I N E  A D D M ( A , B , C , N , M , N 1 , M 1  )
D T M E N S T O N  A ( N 1 , M 1 ) , 8 ( N 1 , M 1 ) , C ( N 1  " M 1 )

DO i 0c l- ,1 , l i
D O  1 0 1  J = l , [ , 1

c ( 1 ,  j ) = A ( l , j ) + B ( l , J )
101 CONTINUE
OO CONTlNUE
RETURN
END

CCMULT CMULT -  PROGRAM 4-5

i  auttorarNE To MULTIpLy EACH ELEMENT oF A MATRT' By A
C CONSTANTBTOFORMTHEMATRIXC.
C EACH MATRIX HAS N ROWS AND M COLUMNS.

c o=B'MAT(A)

408

1.
ru

409

r

^
suBRouTtNE cMULT(A,B,C,N,M,N1,M1 )
DTMENSION A(N1 ,M1  ) ,C (N1 ,M1  )
DO 100  t=1 ,N
D O  1 0 1  J = 1 , M

c(r ,J)=B'A(r ,J)
101 COI'lTlNUE
1OO CONTINUE

RETURN
END

c
CMi\4ULT MMULT.  PROGRAM 4-7

C SUBROUTINE FOR MULTIPLICATION OF MATRIX A BY N/ATRIX B
C TO GIVE MATRIX C. A IS L ROWS BY N COLUIINS.
C B IS N ROWS BY M COLUMNS, AND C WILL BE L ROWS 8Y M COLUMNS

suBRouTtNE MMULT(A,B,C,L ,N,M,NA,MA,NB,MB,NC,MC)
DTMENSTON A(NA,MA) ,8(NB,MB) ,C(NC,MC)
D O  1 0 0  l = 1 , 1
D O  1 0 1  J = 1 , M
c( r ,J )=0 .0

DO 102 K=1 ,N
C ( l , J ) = c ( l , J ) + A ( l , K ) - B ( K , J )

102 CONTINUE
101 CONTINUE
lOO CONTINUE

RETURN
END

NV MINV -  PROGFAM 4-8

SUBROUTIIIE TO FIND INVERSE OF MATRIX A. B IS THE INVTRSE
OF A. A IS REDUCED TO THE IDENTITY MATRIX.
A AND B ARE N X N.  DET IS  THE DETERMINANT OF A.

suBRouTrNE MINV(A,B,N,N1,DET)
D i M E N S T O N  A ( N 1 , N 1  ) , 8 ( N 1 , N 1  )
COMMON / IOLUN/  I5 , I6 ,J5 ,J6 ,J4
coMMoN /TLC/  SV(20) ,  LZ,LU,Z1 1 ,222,D 1  1 ,  D22,  NZZ,  NSp,  DpC,  DFT,  U pA

Z E R O  =  1 . 0 E - 0 5

SET B TO IDENTITY MATRIX AND SAVE THE ORIGINAL A MATRIX

o o  1 0 0  t = 1 , N
D O  1 0 1  J = 1 , N
B( l ,J )=0 .0

cMl

C

c
c
^



101 CONTINUE
B ( t , t ) = 1 . 0

1OO CONTINUE
o E T = 1 . 0

L,

C CALCUTATE INVERSE
c

D O  1 0 2  t = t , N
c  D lv tDE ITH ROW OF A AND B BY A( t , t )

Drv=A( t , t )
iF (ABS(Dlv )  zERO)ss ,ee ,2

2  DET=DET'DIV
D O  1 0 3  J = l , N

A ( t , J ) = A ( t , J ) / D t V
B ( t , J ) - B ( t , J ) / 0 r v

103 CONTINUE
C  R E D U C E T H E  I T H C O L U M N O F A T O Z E R O

D O  1 0 4  J = 1 , N
l F  ( l - J )  1 , 1 0 4 , 1

1  RATIO=A(J , t )
D O  1 0 s  K = 1  , N

A ( i , K ) = A ( J , K )  R A T l O . A ( t , K )
B ( J , K ) = B ( J , t ( )  R A T t o . B ( t , K )

105 CONTINUE
104 CONTINU€
]02 CONTINUE

wRtTE(16,201)  DET
201 FORMAT( / '  Determrnant  o f  Ma l r i x  A  =  F1S S)
RETURN

MATRIX CANNOT BE INVERTED A DIACJONAL ETEMENT IS APPFOXII,4ATELY7t rpa \

9 9 D E T = 0 0
wRtTE( t6 ,202)

202 FORMAT( / ,  Mat r i x  Cannot  Be tnver ted , )
I t

CALL PAUSE(2)
RETURN
END

C
CSLE SLE PROGRAM 4 9
C
C SUBROUTINE FOR SOLUTION OF N SII,4ULTANEOUS EQUATIONS
C MATRIX A IS  N X NANDB ISA COLUMN VECiONOF N ELEIV1ENTS
C A IS  CONVERTED TO THE IDENTITY MATNIX
C B CONTAINS SOLUTION
a

n
c
c
C

4 r 0

SUBROT/TtNE SLE(A,B,N,N1,ZERO)
co i l /MoN /TLC/  Sv(20) ,LZ,LU,Z1 1 ,222,D1 1 ,D22,NZZ,NSp,DpC,DFT UPA
coMMoN /lOLUN/ ts,t6,J5,J6,J4

D T M E N S T O N  A ( N 1 , N 1  ) , 8 ( N l  )
D O  1 0 0  l = 1 , N
Drv=A(r,r)
rF (ABS(Dtv)-ZERO) se,ss,1

1  DO 1C1  . . j =1 ,N
A ( r , J ) = A ( r , J ) / o t v

101 CONTINUE
3(r )=B( r ) /Drv

DO 102 J=1,1 '1
tF  (1  J )  2 ,102,2

2  RATTO=A(J , l )
D O  1 0 3  K = 1  , N

A(J ,K)  =A(J , r ( ) ,  FATIO"A( l ,K)
]03  CONTlNUE

B( . j  )=B( . r ) -RA T I  O-B ( i )
102 CONTi i ' JUE
100 COI . IT INUE

RFTUPN
9 9  W R T T E { i 6 , 2 0 0 )
200 f :ORi " {A- i ( l '  l ,4a l r i x  Cannct  Be Inver ted .  Sys tem o{ ' ,

1i '  Simult?1, 'rcous L. in.. .ar Equations Ca'rnot Be Solved. ')

RETURN
EI'ID

IGEf JJ ElGTi. lJ FROGRA|,4 4 10

SLTBROUTINE :C CALCULAIE THE ElcEfi l .  ALUES AND ETGENVECTORS
OF AN l. l ) iN SYir i i / lLTRlC MATFiX.

UPO|\I CCJfuIPLETICTi THE EIGENVA.LUES AP,E STCPED JN TI,]E DIAGONAL
ELElvlEN.[S OF i, iATRiX A ( lN DESCEIJDING ORDEA) Ir- iS EIGENVECTORS
ABE Sl-OllED BY COLUlvl i lS lN MATRIX B.

EIGENVALUE A( I , I )  CORRESPONDS TO EIGENVTCTOR (B(J , I ) ,J -1

SIJBROUTINE ETGENJ(A,B,N,N1 )
D T M E N S T O N  A ( N 1 , N l  ) , 8 ( N 1 , N 1  )
co lv?MoN f f  Lc , ,  sv (20) ,  LZ,  LU,z l  1 ,722.D1 1 ,  D22,NZZ,  j ' rSP,  D PC,  DFT,UPA

CALCULATE INITIAL AND FINAL NOHMS
SET B TO IDENTITY MATRIX

rF(N.tE.0) GOTO s02
ANORM=O.O

c
C E
c

C
C
C
C

c...



D O  1 0 0  t = 1 , N
D O  1 0 1  J = l , N
tF  ( t -J t  2 ,1 ,2

1  B ( r , J ) = 1 . 0
G O  T O  1 0 1
2  B ( l , J ) = 0 . 0

ANORM=ANORM+A( l ,J ) 'A( l , J )
101 CONTINUE
1OO CONTINUE

ANORr"4=SORT(ANORM)
FNORM=Ar '1ORM'1  .0E-09/FLOAT(N)

C
C... INITIALIZE INDICATORS AND COMPUTE THRESOLD
c

THR=ANORM
23 THR=THF/FLOAT(N)
3  I N D = o

c
C... SCAN DOWN COLUMNS FOR OFF.DIAGONAL ELEMENTS
C GREATERTHANOREQUALTOTHRESOLO
a

DO 102 l=2 ,N
l 1 = t - 1
D O  1  0 3  J = 1  , l l

rF  (ABS(A(J , r ) ) - rHR)  103,4 ,4

COMPUTE SIN AND COS

4  t N D = 1
AL=.A(J , r )

A M = ( A ( J , J ) - A ( r , r ) ) / 2 . 0
DBY0 = SQRT(AL'AL+AM'Al ' /)

rF(DBYo.EO.0.0) GOTO s02
AO=AUSO RT(AL 'AL+AM'AM)

r F  ( A M )  5 , 6 , 6

6  SINX=AO/SORT(2.0 ' (1 'o+SQRT(1,0 'AO'AO)) )
S INX2=SINX'SINX
cosx=soRT(1 .0-srNX2)
cosx2=cosx'cosx

.  ROTATE COLUMNS I  ANDJ

DO 104 K=1 ,N
tF  (K-J )  7 ,10 ,7

7  r F  ( K - r )  8 , 1 0 , 8
B AT=A(K,J )

A(K,J )=AT 'COSX-A(K, l ) 'S INX

c
c
c

c
c

I
.l
&i

412

A(K, l)-AT'Sl NX+A(K,l)'COSX
10 BT-Bir(,J)

B(K,J)-BT'COSX.B(K,r).SrNX
B(K,l)=BT'SINX+B(K,l) 'COSX

104 CONTINUE
XT=2.0'A(J, l) 'SINX'COSX

AT=A(J,J)
BT=A(l, l)

A(J,J)=AT'COSX2+BT'SlNX2'XT
A(l,t)=AT'Sl NX2+BT'COSX2+XT

A(J, l)=(AT-BT)'SINX'COSX+A(J,l) ' (COSX2-SlNX2)
A( r ,J )=A(J , r )

DO 10s K=1 ,N
A(J ,K)=A(K,J )
A( r ,K)=A(K, l )

105 CONTINUE
103 CONTINUE
102 CONTINUE

lF ( rND)  20 ,20 ,3
20 tF (TH|]-FNORN4) 25,2s,23

C,.. SORT EIGENVALUES ANO EIGENVECTORS

2 5  D O  1 1 0 1 = 2 , N
J= l
2 e  r F  ( A t J - 1 , J - 1 ) - A ( J , J ) )  3 0 , 1 r 0 , 1 1 0
3 0  A T = A ( J - 1 , J - 1 )

A(J -1 ,J -  1 )=A(J ,J )
A(J,J)=AT

D O  1 1 1  K = 1 , N
AT=B(K,J -1)
B(K,J -1  )=B( t { ,J )

B(K,J)=AT
111 CONTINUE

t -  t _  l

t i :  ( J - 1 )  1  1 0 , 1  1 0 , 2 9
1 10 coNTir. l i iE

RETURTJ

,..  DIVIDE BY ZERO

502 LZ - -9
CALL CLSALL
cAl_L INVLID(s)
CALL PAUSE(2)
RETURN
END

c
c



U

suEFourlNE N4TRANS coMPtirES TFrE TRAr']sposE rvrAr Flx c oF r'.|\ ' :  , r

s u B R oll T I i! i: N,l I RAN S ( A, C, N iiA, ti c A, fJ AX R, f ..tz\x t )
D i  t  4  ENSI  ON A ( f v lAXR,  t " , tAXC) ,  C  (MAX R ,  t . 1AXC)
D O  ]  O O  I = 1 , N R A
D C  1 0 1  J = 1 , N C A
c ( J , l )  =  A ( t , J )

t 0  r  c o t i T l N U E
1 O O  C O N T I N U E

Ni l  UFN
L ' i U

&l

C
C

O

FUNCTTON IJEOF(l)
.JEOF=O

RETURN
END

C./ ADD NAME=RREAD

TO READ t'.] !]EAL TiU},iBEilS FROMKEYBOARD, CHECKING FOR
"OUIT'. "UP" OR "HELP"

SUBROUTINE RREAD(N,A,B,C,D)
coMMoN /TLc/ sAVE(20)]2,LU,21,22,D1,D2'NZ'NSTEP,DEPINC'DFLT'UPA

coMMON /FLS/  15 ,16 ,17 ,18 ,19 ,11  0 , l l  l , l 1  2 ,11  3 , lPcH, lLP ' IPLOT'NCHAN

coM[4ON /CHAFy MN(720),LPT
ccN4MON /ASc/ IALPHA(96)

CHARACTER'1 IA.LPHA,MN
A=0.

D=0.
i !UM=0

C  \ , : l l T E ( 1 6 , 9 )
e  FORMAT(1X)
1  READ( |s ,10)  (MN(M) ,M=1 ,so)

1 0 FORMAT(5oA1 )
DUM=TJEOF(rs)

lF (112.EQ.-eg)  WRITE( |13 ,10)  (MN(M) 'M=1 's0)

C lF (16 .EO.113)  wRITE( |6 '11)  ( t ' / l ' l ( t !4 ) 'M=1,50)
11 FORMAT(1X,soA1)

D O  2 0  l = l , 5 0
t ,  _ 1 1  - l

rF(MN(12) .EQ. IALPHA(1) )  GO TO 20
GO TO 30

20 CONTINUE

GO TO 40
30 CALL NUMB( l1 ,12 , lERR,Z)

rF(LZ.LT.0) GO TO 90
rF( rERR.EO.0)  GO TO 40

c
C... TONE FOR IBM PC ONLY

CALL TONE

wRr rE (16 ,110 )
G O T O l

c

4 1 5



a0 NUM*NUM+1
|F(NUM.EO.1)A=Z 

'

rF(NUM.EO.2) B=Z
lF(NUM.EO.3) C=Z
lF(NUM.EO.4)D=Z
tF(r1.LE.l2) GO TO 30
rF(NUM.LT.N) GO TO 1

90 RETURN
110 FORMAT(1X, l3Hlnval id  entry ,  l2H,  Try again

END
C,i ADD NAME=IREAD

C TO READN INTEGERS FROMKEYBOARD

c" "
suBRouTrNE rREAD(N, r ,J ,K ,L)
coMMoN /TLC/  SAVE(20) ,LZ,LU,Z l ,Z2 ,  D1,D2,NZ,  NSTE P,  DEp I  r ' rC ,  DFLT,UPA
CALL RREAD(N,A,B,C,D)

lF(LZ.LT.o) RETURN
l=A

L=D
RETURN
END

C./ ADD NAME=ABEAD

C TO READ N A1 CHARACTERS FROM KEYBOARD AS INTEGER VARIABLES

9. :"
suBRouTrNE AREAD(N, t ,J ,K ,L)
coMMoN /TLC/  SAVE(20) ,LZ,LU,Z1,Z2,  D1,D2,NZ,NSTEp,DEptNC,  DFLT,UpA

coMl ' /oN /FLS/  t5 , t6 , t7 , t8 , t9 , t1  0 ,11  1 , t1  2 , t1  3 , tpCH, tLp , tpLOT,NCHAN
coMf,/oN /ASc/ TALPHA(96) \
CHARACTER'1  IALPHA, IBL,M1,M2,M3.M4

C  D A T A  I B U ' ' /
rsL  =  TALPHA(1)

rF(LZ.EQ.-5 .AND.N.EO.1  )  RETURN
M 1 = I B L
M2=IBL
M3=IBL
M4=IBL

c wRrTE(r6,s)
s FORMAT(1X)

READ( |5 ,1  0 )  M1,M2,M3,M4
10 FORMAT(4AI)

DUM=TJEOF(15)

rF(r1z.EQ.-ss) WRITE(|13,10) Ml,M2,M3,M4
c rF(r6.Eo.r13) WRITE(16,110) Ml,M2,M3,M4
1r0 FoRMAT(1X,441)

v-o
oALL CHKALL(M1,M2,M3,M4)

rF(rz.LT.0) RETUBN
t=1
t - 1

K=1
L=1

,  DO 120 KK=1,96

i rF(r.EQ.1.ANO.l,41.EQ.|ALPHA{KK]) l=KK' 
lF(J.EO.l.AND.lv12.EC.iALPHA(i{ i( i )  J=KK
rFiK.EO.1.AND.i"43.EQ.lA.LPHA(;iK)) i(=Kl(
lF(L.EO.1.f iND.M"1.EQ.lALFHA(KK)) L=KK

120 COI.ITINUE
FETURN
END

C./ ADD NAI'4E=NUMB

CONVERTS A.t\I 41'STRING CF CHARA.CTER.C FRO|V I"'1I..I(} i) TO MN(I2
C TO A RE/.L NUiIBER

c r " " .  
t r t r f

suBRouTiNE NUlvlB(l1, l2, lERR,,4)
COMT,ION,/TLC/ SAVE{2O),IJ,LU:Z1Z2, D I,D2, I.IZ,NSTEP,D EPI N C, D F L" LJ P A

coMMoN /FLS/  15 ,16 , l7 , l8 ,19 , i10 , l1 i , l12 , i13 , lPc l ' l , l LP, lPLOT,NCl '1 . : . f i
coMMot{ lA.sc/ IALPHA(96)

r COMMO|! ICHAW MIJ(7?o),LPT
0llrlENSION NlvJ(132)

CHARACT ER' 1 IALPHA,iJi'I, M'i, I'I2, },i3, I,i4
A=DFLT
V=0
M1=MfJ( r1 )
M2=i t lN(11+1)
M3=Mt' l(11+2)
M4=MN(11+3)
cALL CFIKALL(M1,t{?,M3,M4)

lF(|J.LT.0) PErURl.i
NDiG=0
NEG=O
rDEC=s99
DO 100 t= t1 , t2

rE= l
rF(MN(|).NE.IALPHA(1)) GO TO 10

IF(NEG"EO.o) GO TO 100
GO TO 200

.t0 DO 20 K=10,26

4 1 6
2 7 - | 5 4t7



rF(MN( t ) .NE. |ALPHA(K) )  cO TO 20
rF(K.EO.13.OR.K.EO.16)  cO TO 200
tF(NEG.NE.0)  cO TO 30

tF(K.EQ.12)  NEG=1
t F ( K . E O . 1 4 )  N E G = - 1
rF(t ' iEG.NE.0) cc To 40
NEG=1

I ts= i -1
GO TO 30

20 COI.ITINUE
GO TO 900

C
C AFTER FIRST D|GIT
c

30 tF(K.LE.14.OR.K.EQ.1C)  cO TC 20C

40 tF(K.EO.15)  tDEC=\Dic
N M ( r ) = K - 1 7

1OO CONTINUE
c
C END OF NUi\,1BER
c
200 A=0.

tF (NDtc . cT .o )  co  To  210
I 1 = 1 1 + 1

FIEIURN
2 1 0  t F ( u D i c ' t o E c . E Q . 1 ) c O  T O  9 0 0

D O  3 O O  J = l , N D I G
lF(J .LT. IDEC)  A=1 0 . .A+FLOAT{NM(tB+J) )

rF(J .EQ. tDEC)  co  To 300
lF(J .cT. lDEC)  A=a+FLOAT(NM( lB+J) ) .  1  o . . .FLOAT( t  DEC-J)

300 cot ' ]TrNUE
1i=A'FLCAi'(NJEG)

IERR=O
l l = l E + 1

RETURI.J

ERRIi?

wRrTE( i6 , s10 )
FORh/AT(1 X,21 HError  in  number f ie ld)

I E R R = - 1
RETURN
END

C./ ADD NAME=CHKALL
C
C CHECKS FOR CHARACTERS SPELLING "OUIT", "UP', "HELP,, ETC.

S UBRCr.JTtit E eFiKAl-L{t,t1,M2,f"l3,i.14)
C I iARtrtl : Eii''l i\,{ 1, i".t?,ivl3,ltj "t,

C A LL O li EC li i i,4 i, i.,4 :1, M3, i.rl.l, 5 :?, 53,.1 8,4 ). I )
CAr-L Ci l tCKii ' r  i  ,F iz, l .43,fvl4,3t i ,57 r i :  : i3..9,
CAi- l-  Ci I  3CK(l l  i , i .1?,i ; ' i3,Ivi4,34,35,1 9.:; i ,-9i
CALL C;'{ECK{M,', fvl?,\ i  i ,  tui  1,54,49,54,54,- 1 )
CALL C i IECK( t ,41  , \ r1  I  , i  l1  , t J i  ,50 , r  r ,nC,5C, ' t )
cALL eHECK(M1, t12 , t l i  I , r " l1 ,54 ,  1 , : " i4 ,54 ,  i )
CALL C;' iECf: i i ' ,4 i  , iv l2, l l3,Li4,4i .38,qI.2.9,- i  t-r)
CALL CHE'i, : . : i l1 f , lJ , i ' , i  I  , t l  l  ,3?,32 32,112,-10i
CALL C I I  Et I '  {  f , l  1,r.r , :  . ' : , t  i i ,  i I  4,3 6,, i . : j , . i  9,{ i  9, -5)

cAL! -  ' . ) i1E, l : . r  , i '  i . j 1 , i , ' , l  i , i ,1 i ,54 : i  s . ; ,51 , ' i i
C , ] .LL  CHE' -  1 fv l l  . ; ' . ' 1 , i "11 , t11 ,41  ,41  , r ;  l . : !1  , - i ; )
CA L L C: i i  e O ;" '  (h, i  1, r.4 i ,  t \ . , l  1, tvl ' t ,  8 2, I  2, N. ' ,  ; .1, - 3 i
CALL i . ; i ' i :CK(l i11," ' :  i  ; , ' i  ;  ,1,41 ,86,E5,i1r,36, i  ]
tALL C i i [a r { i : . ] i  :  11 ,1"11 ,111 73 ,73 ,73 ,73 , -  : l )

F[: i  UF: i
END

C./ ADD NAtlF.=i! i l ; -K

C C,.) l lPAP'FS fT:1iNG Ml,M2,M3 1.4.1 i  O ASCII CI-IAFTACTERS K.i , i l i l , ' i l  ^.r

S!- j  BROU I i  i '  ;  Cl- iF.CK(lt l  1,1. ' l2,M3,t i4,K 1,K2,K3.K4, L)
colvl l . i l i i  iTLCI gAvE{2c),*, i- i  ; ' i  ,72,D1,D2,l ' ' lz, i{sr lF, l : :Fi l lc, i l : : l --
COr..,i l.4ON iASCi lALPlli\(t 6)
CHF.it,r-\Cl El.'1 |ALPliA,Li l ,l'4? iv'l3,li44

IFi iLl l  . l l .E.|ALPilArld1 )) FETURI'J
I ni l l2.t lE.!hLPFlAiK2)) RETURT!
l r t l i l t .N E. tAt r FiA(i i3)) f- iE-iuRN
I F(iu4.r iE. TALPHA(K4)) FiETURN
|  7 - l

RETURN
Ei.JD

c
c
a

900
9 1 0

4 1 8 27*



this routine wili creaie the a!J;o tons
(subroutine TONE)

assum6 cs:codes

TIPEIMETHbIN YKA3ATEJIb*

Aeroxoppe. lnqr r .s  ocrarKoB rpeuAa 148,  lb l ,  161
i\s: rr lrarrr,recxar reorofuqecian roppe;lnurin 2Sg
A 3 I J M V T  b i )
.A",ru'rcpHaruna rHnoreslt  90, 9b
-Ar: l"rr.r ' i  yga 285
Aua.rus BpeMeHHbrx paaon 305-308
/\Hr..rrr3-rroBepxHocreri  rpeHAa 7-9, 16, 85, 94_97, l0g, l3B_175,

200.  208-213.  230
*  @ypre  253,  283-301
r \nn i )oKCr lMaUun rpaneUuruU 70
- 21ll

Eesl ' 'c;onuaa neponruocrl 3l
ben. 'rMaHa npriuuun 245
Bncrpoe npeo6paeoaaHrre Oypre 180
Bexrop
- lo.rrorrr 55
-  u lHporu  55
BepoaiHocrr l8
- reoMerDl.rqecKafl 12
Bsaunuaa- roppe.norparurr.ra 259
t13B e u eH Ha ff KJr a crepr.rsaur{s cpeAHr.ix 247, 25 4 -257
BeseurrsarcI l laa Qyrixunn 296; 908, 98, i0l ,  l0b-114, 120-121,
uo3Be.leHlte MarDllubr B creneHb 134
Bpauresue sapr. iMaxc 299
Bfevenuoii  rpeug-aua,ras 305-308, 379
Bn6onxa
- 6e! nosapatJeHr.ln 27
- c Bo3Bpau{eHr.reM 26

I 'apuouuxu 73 .  i70-183
fapnoHuvecxu h auanug 289
I eorofuqecKal xoppe,rtqur 265
I eolretptuecxoe cpeAHee 39, 105-106
leocrarucruxa 12, 274-283, l2l-132
lerep ocenacr uqloc"tr 223

!,anuue nHrepna,rrnofi  rrKa! 'rbr 15, 326, 338
- nopsAKoBori uxa,nu 15, 98, l l7, 163
- ul(aJ'rbr orqoruenrlft 15, 326. 338
,I l ,nyxrpynnonori ArrcKpHMriHasrslr i i  aHarlts 219 -232, 349-350
AHaroHa.[ruaq Marpuua 134
!,r.icuepcax 44, 45 

'

.Il,ucnepcua o6re4rrHenuofi au6opxu 242

.[,r tcxpernsrir oHepfernqecxi l i i  cnemp 298
nausa noaur r  285.173
I{prrQr 278

3axoH nponopuxoHad'rbHbrx eQQexroe 109
3arnxnyfar $opua 77

codes segmenl'cods'
public tone
lone proc f ar

push bp
mov bp,sp

mOV ax,0
mov dx ,12h
mov bx, l  250
div bx
mov bx,ax

set 1/pitch into t imer then
m o v  a | , 1 0 1  1 0 1  r  0 b
out  43h,a l
rnov a:i,bx
c ut 1,.2\:,:ti
ml\v ai,ai:
out 42tn,.,)
In al,6 t  h
or  a l ,3
out  e  t  h .e l

,sound the tone for a v,,h:,e,
mov cx,02FFl-jh

Jt/ait loop wait
in  a l ,61h
and a1 ,11  111001r
out  61h,a l

pop bp
r e l

lone endp
cldes ends

;save franie r iointer
;add! 'ess paramelcrs

;numeralor ( low word)
(high word)

d i v i s o r
;C lv ide
;save quotient in BX

turn on lone
;put t i te number
; in to  t imer
1 /p l l ch  in to  AX
;lSi into t i i i r ;-J:
; ; ! : l i ;  !n::  l ; i - i t i : r : :

; !ead pc!- i  B inlo , lL
; lu rn  on  b i ts  0 ,1

to tufn on speaker

{hen tu rn  i t  a f i
;set up Jcr Jei. .V
,de lay
;reacJ portB into liL
;mask lo,,ver two bits
' to turn off speaker

res tore  f rame po in te r
r e t u r n

t 8 1 , 1 8 3 ,I  99-

t27- t25,  t8 l

420

* Xlipnuu txpn$roM BbrAeneHbr crpaHHrIH Broporo roMa.

421



ll,:tonnnuu 77
J  [ :ona- t r r r i , r  188
I ' lu r t l l tnpoo l r r l i c  I ro  l {e ru IV  f ip r i iu ( l y t -o . l t , t i l r xon  I70
I  I i t l c i ' t . , , .  l . ' , ; r r r r  1 6 7 - 1 6 9

Krrp ' r 'a  our r ioo ; , ;  I  l {1 ,  l l8 -121,  Izg  I :12
- -  p a 3 H o L r r e r i  l 0 i - 1 0 2 ,  l 0 i j - 1 0 7 ,  1 3 3 ,  1 3 5
Ii .earlparuax cers 89
I1.:raccHQrl iarq uf i  245
l("racrepu:r iui n 2 19-220, 2 l i t
K,racrepu rorreK 15-25-30, 34, 164, 2lS-2Sg
Iiourpolr,ur,rc roqxn g9-l 00
Iloppe"uorpanua 253
i \ o p p e r r ( u r  l l t i - l l 7
-  cepu: lJbr rJ r r  189,  252
KorQQuuncnr  Koppenrqrnr  S l
- - Ko(ieHCrrrqcclr ir i i  2t0, 2i6-257
-  -  M H o x e f - B t l l i . ' i  2 0 S ,  l 1 l ,  2 l 6
-  -  l l u o c o r a  1 1 6
-  -  C l i r p r , r , . r : . .  l 1 7
I (o r rb , i , l r r tn , :u r id r  r  r ro i i  p r . f  peccr l r  210,  213-2 lB
i(paesoi ' i  :Qrfex'r 30-31, 162
KpaNrepa l i i ra tsn" lo  146-148
i ip l r rep l i i  i l i i . r i i c r i cor ;a  1  I5
- , r I r r . ' rueu$opca 121
- P:-trcn 47-48
- @ec rrurtrxepa t l5
Xore.lr irr la 229, 235-238
K1'6it ' r i  crt t i i i  cn,r,rr. .rH 235-211
l (y6r ruec i ,e ;  i \ r ,o_1,  . ; i r  rpcHf  - r ro tse i ) \Hoc i ; i  156 ,  l68
A]'CoqHn . ' I i lHei lHLic ^f i1)OUeAJ.pLr r,reTO,Ia rra]r] lerrblr] i lx KBaApaTOB g5_ 9Z
K v c " ' ; 1 ; ' , . 1  c n . r ; i r i r r  2 3 4 - - : - l l ,  b ;
Jlar 23G, 294
- ori trrLiare.rsutr i l  265
- no.: io;*( irTc,lr ,r t i ,r f i  263
i l l rHear,rcHrlr "Tantrct ira 50--53
-r l i t t tei lr i l t  a rr HT ci)trc. lq'{ trr 1 6g-- I  7l
-  N{oJ . . . , rb  r lo , t tB : ] l , iHorp ; t r rvn  280,  133
- r" 'rotrocn 35-37
-  npoc i r ; l r r r  98
-  perp ,Jccr r r l  242-234,293,  301,  108,  169,  190
- qe,'rb i I
, . . ' lnHefi loc \:paBr{eir) lc 95. l2l .  lJ3. I  12
"r l  rrrreirH uti i  cn.. ir .r l  i t92 --293
-  rper r . l  21  0

Marpurla 128-142
-  aBr . . lacco l r i lu t i t r r  172,  185
* aB rofioB.i pv.al\tm 259-250, 277
- r  e , lu r r l rqnas  128
-  xna lparua l  133
-  o6paruan 138
- nepexoAHr,rr eepoarrrocrcl i  l8l
-  -  qacror  182
-  cHMMelpnqHaf l  127
- cMerrraHHbr-\ npou3Be.leHli i  209, 217, 223
l lerauux.loreua 333-335
MeAuana 39
Mcrol <guroi i  Kolxxn> 22

422

- r laxculryMa rrpaBAoaoAo6us. 299, 306_307
- irarrrrerrbtr l ix r(BaAparoB 242._211,299, 9.1, 96, 152, 166, l69, 20g_:10
Mo.ca 39
MorEern uHepuulr 58
nlrroroq,reHnr TscceHa 83
- oproroHa,rrtuue 225-229, 308
n{uoroyro"rrlur.rx 83
- .!,upux,re 83
,uHOrO5trOrl6HrrXU BOpOilOr O 83
Alrro;Nure,rr i  ,r larpauxa I l3
Ilole.rlr noJ'rytsapr.rof pa M M br
- .r-rHeirHaq 282
-  cQepuvecxaa 281

- - JKcrror{eHr{Ha,rsHafl 282
Iio, lenu xy6lruecrtoi i  rpeHtr-non!p_\:socru 156
il l r  npanneHHste ; larrHrre J7-- i3
I Iessse l ierrHoe l ,cpelrrrHirc 2ui
i  ieo6pa6orauusrit  auepreruuecxrr i i  cncxrl ;  292
I lerrapa$rerprrrrcct iue crarrrcl lrxrr I  I  I  -123, 194-202
I  I r ' , r .  e a q  r : r n o t e : r  9 0 ,  9 5

06:i,e;luHeurran nll6opria 50
- .qucncpuln 242
Oxr4aelroe plccrof lHu,:r 6.ru;,xai irurro cocej la 90, gb-96
()xrrAaeuas qacrota 22, 23
Oriuo l lapsena 298
t) irepaurioHHaq raKcoHoMlJrrecl i i i r  L.-1ulrhua 2 i i6
Oproruu ; r l t r rs re  SaxropHuc oc l r  !61
Ucraro ' rHaR I ra rpnur  xonap l raur r i i  298
O'ruocurealsar qacrora 33, 39
Oruourenne, xapaKreptrsylot4ce vcrrex 23-25, 7 l--72
Otterrxa Hecr'reuleHHaR 45
-  o r u u 6 x a  l l l ,  1 2 9

U I I ] ] J O K A
- nepBofo pola
- Broporo poAa

[laa,eHse 55

66
66

IIapa.u,re;r luue r lrHHrr f ioucKa l3
l lepeonpele; ieHHar lrarplqa 30J
Ileprroluuecxne KoMroHeHrbr 173-183
flepuolltvHocrn 289
flepHo4orpauMa 293
Iloaepxuoct rpeHAa nepBofi crenel l l r  I67
.l lcl lcr i  s oKTaHre 99
flo,ruuor,rua,ruHarr DerDecctrr 213-229
flo.r i i i rouHa.ntHoe vDa;rreHrie 2 l4
fl o.,; u ri o lr li a,r I H slii'cr,r a x< ll e a rc ul rr ri ri n,l i,r o 3 0 5 -3 08
I lo . rnpuan ocu 64
fio,rrpuoe npeo6pa3oBarrue O1'ple 68, 70-77
Ilonpanxa Veinca 271
Iloprlox ApeHa)KHoro 6accefisa 210-2l l
f loualosHii  a, l fopurM ArJcKpHMuHarrrHoro aHa,rusa 290
flpanu,ro yMHoxeHrif l  nepolruocrefi  30
Ilpe;lnournrelbnoe HalpaBJr elve 47
l lpuBeAeHHar nJ'raBHar ocb 229
llpo6lena EroQQoua 12
- Jlannaca 12
flpoelrrrrrs,I Iana6epa panHon,noulaluar 64

423



f lpocl tpa Hrre 55
[Docro* pra @ypre 72
l lpocrpr lct BeHHoe ycpelnenue 2e7
llpoueaypa ft-cpeaurrx 257
I  IprMoyroJ' lbHan ceru l2
Ilceerloroulin 88

PanHol repr raa  cxeua l6 -19
PaHrn I  l3
PaHroerR Kopper f l t iu r r  CnupnaeHa I  lZ
}. a cnpele,reJt ue
- 6ulro4a,rtuoe 60
-  6n l ro tv rua . l luoe  22 ,33 ,  195
- reoMerpuqecxoe 26
- rr inepfeoMerpruecxoe 28
-- 0orr Milseca 43-45
-  noJ i rnoMrra . l lgoe  26
-  r r o p M r r b l o e  2 4 , 3 7 ,  4 7 , 6 1 ,  l 0 l
- orprrua'rertuoe 6uHolrua n uoe 24, 26,
- f lyaccoHa 26, lg2
- Cruro,tenra 74
-  r o q c x  l 6 - 1 9
- yuutrole,rluoe 60
-  <Duurepa l8 l
- x2 !t7-103
- Xore;ruura 229
Paccrosrrue enx"rurlono 228
- ,Nta:ianoHo6uca 229
- o6o6ueuuoe 242
- no -\opAe 236-238
-  y ' z 3 3 1
PeruroHa"lrr:osaHrraq nepeMevsag 27 4
Perroua,rtuui i  rpena 135, 164
Ilerpeccux 202-i29, l0B, l3B-170, 222
- MrroxecrBeHHas 133-170, 208-218
- ne,turterlHa n 215-220
-  n o u a r o e a q  2 1 8
Pery ; rnpHal  cxena l6
l'ucx 72

CrnaxusaHrre 297, 305
Cer r  89-102,  180
Cri Hycoarla,ruHag no,rna 285
Cxa'iru 194-202
Cxopocru rrolBJ"reHrrf l  co6btrnri  192
C,reg rvrarpuqlr I54
Caoxesue nepoarrrocrefi  29
-  uarpr iq  129
C,ryqariHaq Bbr6oDr(a 26
Cayuaftuan cxeua 19-26
C.ryuaiiuoe 6,rryx4anue 37
C;ryuafiunre co6trruq 185-194, 22
Coaoxynuocrr, 38
CoceAu ruccenoscxrre 85
Cnerrpa;lrur,rft at,anus 283
Cn,raf in 234
Cpeluee Hanpan.neHue 4l
- orxnoneuue 4l
Qpeauue xna4parn 91, 96
UpeAHrr qacrora rrorBneHr.rs co6brrufi 187

424

Crau.taprusat las 60
C'r ; rH1:rpruaa I {opt \ ' Ia, ' IbHar Qopua 60,  195
C'rru.ruprt tsoeaHHaa paaHocru 230
- -  r r : l c r r r a r  pe rpeccun  215
C: l r t t - t r  i t r  t raq onn6r<a 65
C' l r rH, ]a p r  t toc orx,roHeutte 40
Cra: ' r rcr t t i ia  38
Crl l i io t l : tpuocrs 294
, . - i i  r e  i r r i  cnc6oA l t  73 ,  152
i l1 ; - . r ,  1;1r i ra$rruecKar xoppe.r  nr t t ts t  272
( i  I ;>vr i l  i  pHurr i  aua, lu3 per l loJIJ, i l t3oBattHbtx I lepel le l rHHx
Ct ' l l , r : r  nporrsnegetrui r  I reHi  l )npoBal IHblr  nepeMel l l l r , lx  47
Ct leprruecxoe pacnpere.TeHlt  c .  54 -57

- ; : . : , t i , L t : , t s r p a  H s l l I l r ' H b l u l l \  x a a . r p : i r o n  3 0 2

I l r6,r t t ls i  c lyqai i t tux quce. t  52
I  i l t i i  oFlo l l i l r lec i loe paccrOluue 198
' f  

r  opelra Eai ieca 3l
T o l i  3 l
1 r ,  i , , q r i r . i i i  i <pa i r l l tH r  I  l 0 -121
i ' ,  r r - r  133 -175
, . :  , ,  l , , . t r .ut rKI I  Ae.roge 83
i)  i l .  i ; l i ' l  iCi laIbHaA MaTplrqa 238
p i r . l r r r \ ' . r f l  una  8  I  - 88

pi ; r , t  6 i r , lec i i t t r i  rntr rof  oq, ' IeH B6

! : , r r j ( i  r i ! I i r re  r r ra rpnu 130
-- neponrnocrerl  30
). r:  i t ' i , .  r .rsstt i t  l ipal irunr l2l- ln
,t ' i ,  .  i ;  r :r : . :  LLIennapI:r -  Toala S06
i '1 ' r . r t ; r i i ,  3u : l r r r rMoc. r r r  6 i ,  70-79
! ' r ' .  r i j B i l i i i l  nepO lTuOCTI  3 l

4: , rJ l ) tsrr i ' t  vro,r  2B5, 73,  17 1
< l , , . l r r p l l l i r l l  2 9 7
$  r . r i - r :  I ' l i v cca  304' f  

L ictur :  -  Xagrrugr ' ; r  298
G-, ' ,  ! r rq iue . i i - . i l rc . ' tbnocl  t i  Bv.rr r i l l ta  189

l i , r r r r r  1 q : d e c r H  7 0
I  i l T l j ' ) j i  I  / r ,

i  ! !  | I  I  p . : i i i i . l : l  l i . : l 1 l C  l  C p U 3 a r l I I  s t  2 5 4 - 2 5 5

L l . ; r , .  r l l  . ,  - l 1 r  pxcn l c ; l r - . ' r r r i r i ! n c  : lH l i b l e  43 . - - 54
I  i i  : . " , r i i , r . ' i i i l r i r  aHa"r IU3 Oypr 'e 7 l

{ r i r l i o ; i  l - } c rpecc r t r t  Koe0OHqHeHr  210
l ] : , c r o r : ' 2 9 6
-  I  I , r i i r i : ; r c l a  292 ,  73
I1 , . , 1 i , r l r ' l \ i i . l lHaH  noBepxHoc rb  l pe l l r a  I 64 - - I 8 ; l
I  I  r l f . i u l i t l l f l  r axco t l o l r t l g  2 , lB

i l i ,  r r  1  6 l
] " t .  r t ,e i l l '  i l  pr . l lOf l r l lOCrl  27

3 , j i l . 1O : i t r L r i l { t j 1 ; ;  r , r '  I  223
3l i .  rp l : r i - ' . ' r i rut t r  92
j , ' , r . ; i u l l  I i ' i f  i  r i l t r  u ' : r ,  l 2 -14
i \ r i ,  l t f c rn , . i  i i r i r '  (  j t r ' i i l l )  292
l ) 11 '  o , ' 1 r i ' l : r l :  r ,  2$ .1
l : j ' i rbexr carrol - ro; l ton 281

2 8 1 - 2 8 3 ,  t l l - l 2 l



of,[AB.rIEHr.lE

f ,raea 5, Axauns xapr
Vc"ronHue r.r j lpyfue feojof lqecrinc
ultcTel laTHqcc[ue MeTOnbi noxcKa

flpeluc.noar.re

Pacno;roxenrre ToqeK

Mero4 r,tarnux xouuonenr

426

Ka prbr

290
298
3C9
321
327
3-1S
3+3
319
3i:3
366
372

5 '

7

/ i ' l rcro;  Saxropnolo aHa"qt t3a
Bp ru r i r ue  $ r r i r opon

(- l  \ r { : lo; i  Qanroptroro aHzl"r l t3a
. \  r r i r .  i r '3  t -JaBHF,t) :  Koop.ql lHar
\r r  r i . ' I I i - l  aoorBere TBII t I

[ J p r ' l r .  t t c H t t c  I i  I l c n l c i l b l R H b l ] t  I I t f L  \ t c t t t t b i r l

L ' r e u , . ' : u s r i i  k -  r ,  Q - Q i n r o p u r , r , i , r t t a . t t t :
J i l o .  ^ .  i t n I o R : . r o  J u c r ( n u \ j ] l t i : I t  r  t t s l e  c l r l t i . . ; , , t t
{ ( a r rou ; , . i e c ta r  r i oppe " r r l l r r n
C i : i iaoi . .  . t r r rep:r ' i ] 'pbr
f l ' ' r t  i  ' . ,  t t l t e

i  i l t . t  : '  l i i r ' t i t  t ' I ( : . t .33Te. r ib

Panuoveprir,re cxelrlr
L"rlyqatHbri. cIeMbr
Cxe l t u  r p l  nn i i poB tH t jH

_ . \ iero4 6,r i r ; ,x ; r i i rueio cccela .  .
Pi  cnpege.; lc  : : ; rc  np.qM brx
,  r l r i , r l l3  l tJ  f ]p:  B._rcrrH IJt_\  j laHIJ i r ix

-  l lpOBepKa r t i l ;oTC3 O i i rJKIUqCCr\u paCnpetrC!. Ie i lHi , tx  - t rHl iLIX' -  iCpl iL i !CKhC l laCnp. ' , f  ,  . rClr i t t
- \ laTplrr l i lCr  f l  pe. lCTi iB.TeHri :  ECi iTOpOB
. l  i l t t . . c i  aB  r c I t I e  c (pc l t r q i . ch l r ) i  ] 3 i l i t b l \

,_ i lpoeepxa rr rnores 
"c 

c{repuqccr; r ,  n inpn""L, ,Hbrx i faHHHr .  .  .atopi{ti

, ' ^ i ] 3 y 9 P . " ' , ' o d o p m r ' i C I i o 1 i o U ( b I o , , p . o 6 p i . n n o , , , , , i @ 1 , p o . . . .I  I n ^  I  pOe l l l lC  i i i l ) T  B  JJ : tO . r t r i l i l f l x  C  f lO \ iOU lb to  3B - \ i
l  p l I : i r l f ]1r f i i j l iq  KaK M,:TOJ XOCTpOeII I I '  XADT B rr3O. luHHrIX

, -  
T l oc rpoc iu te  I ( i t p r  B  l :  , o , l iH l f i t r  MCt  o .1o \4  c r . r e i i

( . l , , t "nb3tr l i ] j0  cpcaHue
Cxo; l , : lu iae B3Bei leHHbre cpe. f i r f ie ,  no. lyqeHHr,re no cpearrutr  3 l rarreHrf l t r l
B 6"rIol,:t_\t't'1?Jil':,1,1,, 

u i, r,,,-,." n.
J  Hr r tscpca, : ibH l , t i ' i  xp : i  l i r l r : r
:b lq lcJer r re  apHSrs

-_ 
i r i lr lrcp

i  I  I i r .  p ' , . t O C t  l t  T D e H n a
\ ,TaT i ic l ' I l r t ccKf ie  I {p i lTe i l r i i i  B  Tpr i t t r  : r r I l ] , , i t j  j c
* B c - l o . t c , l t  n o R c p t r r r o q s l , i l  1 1 : 1  i : . 1  I

,  ,  
UCOUCI I I IOCTi l  Ip t r I IA- t  I  l [ ] , r i r i3a

I  r .Tb tpe_\Mei rH r , t  i  j  rpcH; l -a  Hr , tu3
.^Iei-.1"y 1y 1,1c pr.rr,r eypue
( _ i r  r S H e l i l j c  x t i r T

'._ji iLIIee cxotrcl.Bo
i . ( a p r H  c x o r c l e a

. _  
I . l o r i p { - , l u ; . .  H r L r  c p a B l r c H u r J  x r f r

L n r i c o r (  .  i l n  e l ) i t T y p b l

F;lala 6. Ana.nlrs MHoror!;epHbrx AaHHbrx

MuorxecreeHHaq perpcccrrq
/ l iJcKprrMr.rHaHruue Qyurqlu

l \Pr r rep l ' t i  3HaqHMoc r  t r
rtci lcxo.q or oArroMepHoli  crarrrcr.rrxrr r{ MHoroMepHoii

rrpoBepKa frnore3 o paBeHcrBe AByX Ber{ropoB cpeAH|X
Pancrrirso ronapuaqubHrtbrx MarpHu

I(.'r,rcrepurrr? aHaalus

7
l 0
t 5
l 6
1 9
2 6
29

; i 7
' i ,  )

5 l
57
63
i l +
6 ;
6B
7 7
B I
89

t0 : l

3H: lqeHu q

l , c
I  l 1 l
i  l i )
r 2 l
t : c
l : i i )
l , l - 1
l ; l
l : i E
1 5 i
I 0 +
1 7 0
I ,iii

t 8 6
l , j8
1 9 ,
:,r i l

2t].7

2 i ) r
219
227
232
2, )7
238

Bnrqenue B^Teopurc co6-creeHHt,rx BcKTopoB, BKJroqa,
-  _ Teopelra 3xxapra -  IOsra . '  :

24o
259
261
2 7 1

Qaxropr r t r i r  t  u t . ' rn3



r

I
i !

fTpoH3BoACTBEHHOE (nPAKTUqECKOE) I, ,13AAH14E

,ll,enuc .ll,xon C,

CTATH CTH q EC KH N A HAJI I , I3,I IA H H bIX B TEOJIOTN t{

KHnra 2

3anegyro4uit pelar4uerl B. A. Kp oLucano e c xuti
Pe4arrop A. M. Anrorco/tbcnan

flepenner xyAox<H'uKa JI. H. I(gpoepoooti
XyAoxecrneuuuii pe4axrop l. H. IOpueecrcan

Texiruqecxue pe,qaKropbr C. f . Becettrcuua, J7. H. @ouuua
Koppexrop E. B. Koponeaa

116 N9 8702

,l l,aunc Ax. C.

A g+ CrarucraqecKrr,fr, alailH3 AaHHbrx B reo,Torna:
B 2 xu.ltlep. B. A. fo.'ry6eeori, flor pea. A. A.
KH. 2. -  el . :  He4pa, 1990. -  4iZ-c-. :  un.

ISBN 5_247_02123_r

-,-- PaccuorpeHn gaxHerlu' te aJrropr.rrMbr crarncrrqecKoii  o6pa6or.r irr  rcoxo-f'qec(fix aaHHhIx. ucno,'rb3yeMHe conpeltenHuuu reorof'rlccrir.,rH C.,ri.x5ana.Hs,roxenhr Mero,&u alail-uga xapT r.t MHofoMepHbrx AarrHbrx, lrero,l <Dypue.
.I I , ,r t  reo,roron scex cneuua,r iuocrefi ,  so"ui la,our".r o6pa6orxof.r r iorrn_qecrBeHHhrx H KaqecrBeHHLrx pe3ynbraroB Ha6,rrcaeHufi.

l lep. c aur"r.
Po4r roHoua.

C.(auo s ua6op 25.06.90
ra rnnorparlcxan , l{s l .
27 ,0  Vc , r .  xp . -o ' r r .  27 ,0

t
il

I
i

I

1

I,

.  I lo rnucauo B neqar r r  23 .10  90  Qopt ' la r  60X90! /L  i i y , r ra -
fapnurypa,r lureparypnan. f leqarr Bbrcor(ar. Vc,r.  neq. a.

V q . - H s A . , r  2 9 , 5 1  I ' u p a x i  4 0 6 0  g t t : . 3 a n a 3  1 i s l ) 2 6 2 - 2
Llena 2 p. 40 x.

_ t8040t0000_289
Ao4-mr)=80- 35-e0

Opaeua <3Hax f loqera)) r-r3Aare.rrbcrBo <He;pa>,
125047 Mocxea, n.r.  Seropyccxoro noxsara, 3.

tr locrioscKaR runorpa$rrn Ns I I  focyAapcrBeHHoro r ioMnrera CCCP no nerlaru.
I13105,  MocKsa,  Hararuscr<aR y" I r . ,  a .  l .5EK 26 .3


	File0001
	File0002
	File0003
	File0004
	File0005
	File0006
	File0007
	File0008
	File0009

