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§1. BeeoeHue 

qaCTO npHXO,D;HTCJI H3yl.JaTb UOBe,D;eHHe CHCTeM, COCTOJI

IUHX H3 60JibWOrO KOJIHl.JeCTBa UO,D;CHCTeM. llpH 3TOM 06blq

HO HHTepecyiOTCJI JIHWb He 3Hal.JHTeJibHbiM UO CpaBHeHHIO 

C l.JHCJIOM UO,D;CHCTeM KOJIHl.JeCTBOM ycpe,nHeHHbiX napa

MeTpOB, OUHCbiBaiOil\HX CHCTeMy. B pe3yJibTaTe UOJIBJIJieTCJI 

B03MO>KHOCTb MO,D;eJIHpOBaTb HCXO.D;HYIO CHCTeMy MeHbWHM 

KOJIH"'eCTBOM yKpynHeHHbiX UO,D;CHCTeM. 

B HacToJimee BpeMJI B <l>HlHKe nnaJMbl, 3JieKTpOHHbiX 

U}"'KOB H ,D;HHaMHKe 3Be3.D; WHpOKO UpHMeHJieTCJI MeTO,D; 

MO,D;eJIHpOBaHHJI, peaJIH3YIOil\HH 3TH H,D;eH H UOJiy"'HBWHH 

Ha3BaHHe MeTo.na yKpynHeHHbiX qacTHU. CymecTBo MeTo,na 

COCTOHT B 3aMeHe CHCTeMbl, COCTOJIIl\eH H3 10 10 - 10!.5 
B3aHMO,D;eHCTBYIOil\HX ,npyr C ,npyroM l.JaCTHU, CHCTeMOH 

MeHbWero, CKa>KeM, 10 2 - 10 4 , l.JHCJia yKpynHeHHbiX qac

T'HU /I' 2 /. llpH 3TOM yKpynHeHHe l.JaCTHU H Hal.JaJibHble 

napaMeTpbl no,n6upa10TCJI TaKHM o6pa30M, 1.JT06bl OCTa

BaJIHCb HeH3MeHHbiMH OCHOBHble BeJIH"'HHbl, xapaKTepH3yJO

Il\He B3aHMO,D;eHCTBHJI B CHCTeMe /no,npo6Hee cM./3/ H §3/. 
EcTecTBeHHO, B03HHKaeT Bonpoc o6 a.neKBaTHOCTH TaKoro 

MO,D;eJIHpOBaHHJI, 0 UOJiyl.JeHHH HeKOTOpbiX l.JHCJieHHbiX KpH

TepHeB ero TO"'HOCTH. 

Hu>Ke B §2 npHBO.D;JITCJI o6mue peJynLTaThl, Kacaro

muecJI'nony"'eHHJI ynOMJIHYTbiX KPHTepHeB, a §3 UOCBJIIl\eH 

npHMeHeHHIO HX K KOHKpeTHOMY CJiyl.JaiO MO,D;eJIHpOBaHHJI H3o

TpOUHOH UJia3Mbl MeTO,D;OM yKpynHeHHbiX l.JaCTHU. 
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§2. MeiiOObJ KOHJIPO.IJJI mot~HOCIIIU MooeAupoaaHWI 

Hau6onee ecTeCTBeHHLI:ii, uenocpe.D;CTBeuuw:ii KOBTpoBL 

TOqHOCTB ynpo~eHHOH MaTeMaT&qecKOH MO,D;enH CBO,AIITCJI 

K cpaBHeHHIO noKa3aTene:ii, nonyqeHHLIX C nOMOUUoiO 3TOH 

MO,D;enH, C nOKa3aTeJIJIMH, nonyqeHHLIMH 3KCnepHMeHTaBLBO 

HJIH Ha:ii,ll;eHHLIMH C nOMO~LIO "nOnHOB" MO,ll;enH, OTpaliUUO

I:ue:ii Bee H3BeCTHLie HCCJie,li;OBaTeniO CBOBCTBa CHCTeMW. 

0.D;HaKO cilH3HqecKHH 3KCnepHMeHT 3aqaCTYJO OKa3WBaeTCJI 

"rp.R3HLIM" HJIH 3aTpy,li;HHTenLHLIM no TeXHHqecKHM npJ1101-

HaM /a B cnyqae Mo,~~;enupoBaHHJI runoTeTuqecKHx, uaupu

Mep - npoeKTHpyeMLIX CHCTeM - B006~e HeB03MOlKIIW, 

nOCKOJILKY MO,ll;enHpyeMOH CHCTeMLI cilB3HqecKH e~e Be 

cy~eCTByeT/. IIOJIHOe MO,ll;enHpOBaHHe TaK>Ke MO>KeT OKa-

3aTLCJI 3aTpy,!J;HHTeJILHLIM H3· 3a orpauuqeHHOH MOIIUIOCTB 

BwqucnHTeJILHLIX cpe,~~;cTB. HMeHHO TaK o6cTOHT ,D;eno c yuo

MJIHYTLIMH BLIWe npo6neMaMH MO,D;enHpOBaHHJI nna3MW, r,Ae 

nonuoe MO,ll;enHpoBauue noTpe6oBano 6LI onepuposaiUUI c 

qucnoM qacTH:U nop.H.D;Ka 10 I 0 - 10 I 4. 

B CBJI3H c 3THM 6wnu pa3pa6oTaHLI MeTOALI KocseBBoro 

KOHTpOJIJI TOqHOCTH MO,ll;eJIHpOBaHHJI, He CBJI3aHBWe C 3K

cnepHMeHTanLHLIM HCCJie,li;OBaHHeM HJIH nOnHLIM MO,AenB

poBaHBeM B3yqaeMOH CHCTeMLI H OCHOBaHHLie Ha a&anB3e 

CHCTeMaTuqeCKH YCJIO>KHJieMLIX /H YTOqHJieMLIX/ MO,Aene:ii 

{/li },MeHee CJIO>KHLIX, qeM KOHTpOnHpyeMaJI MO,ll;eJIL !1 BHa 

auanu3e nocne,~~;oBaTenLHOCTH l Q 
11

• l o:ueuuBaeMwx ua uo-

,~~;en.Rx l 11 . l noKa3aTene:ii Q 1 
/

4 ,sf 0 norpeiDBOCTB 

MO,D;eJIHpo~aHHJI /li 

( =Q-Qfl' /1/ 

r,11;e Q - ."HCTHHHOe" 3Haqeuue noKa3aTeJIJI, KOTOpoe MOlKIIO 

6wno 6LI nonyq&TL C nOMOJ::uLIO nOJIHOH MO,ll;enB, CYJPT 

B 3TOM cnyqae n~ cxo,D;HMOCTH nocne,~~;oBaTeJILHOCTB IQ
1
Li}. 

COOTBeTCTBYIO~eH peryn.RpHOMY H3MeHeHHIO CJIO>KHOCTB MO

,ll;eJIB. TaKa.a MeTO,D;HKa onupaeTCJI ua runoTe3y o CYIQeCT

BOBaHHH 3aBHCHMOCTH Me>K,D;y CJIO>KHOCTLIO H norpeiUBOCTJ.IO 

MO,D;ene:ii, BXO,li;JII:uHX B { /1 i } . BOCCTaHOBHB 3TY 3aBBCBMOCTJ. 

npH HCnLITaHHH Me&ee CJIO>KHLIX MO,D;ene:ii, MO>KHO B,AaBLBei:

meM 3KCTpanonHposaTL norpemuocTL no 3a,D;auuouy 3&a'le-
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HHIO CJIO>KHOCTH HHTepeC}'IO~e:ii HCCJie,D;OBaTenJI MO,D;eJIH H3 

p.H.D;a I 11 • l . 
I 

Bo3MO>KHOCTL npaKTuqecKoro ucnonL30BaHHJI npe.D;na-

raeMoro nO,D;XO,D;a K KOHTpOniO TOqHOCTH BO MHOrOM onpe

,D;eJIJieTCJI BLI60pOM KOnHqecTBeHHOH xapaKTepHCTHKH CJIO>K· 

HOCTH C i = C (J1 i) MO,D;eneli /1 i : 3aBHCHMOCTL norpeWHOCTH 

MO,D;enupoBaHHJI c = c ( C) OT CJIO>KHOCTH MO,D;enH C ,D;On>KHa 

6LITL .D;OCTaToquo npocTa u .D;onycKaTL napaMeTpH3a:UHIO. 

Mo>KHO ucnonL30BaTL, B qacTHOCTH, CTPYKTypuo-uucllopMa

:uHOHHLie xapaKTepHCTHKH CJIO>KHOCTH, 3aBHCJII:uHe OT q&cna 

H pa3H006pa3HJI THnOB HCnOnL3yeMLIX B MO,D;eJIH 3JieMeHTOB 

H CBJI3e:ii, a TaK>Ke CBJI3aHHLie C HHMH nporpaMMHO·anro

pHTMHqecKHe xapaKTepHCTHKH CJIO>KHOCTH /BpeMJI BLinOJIHe

HHJI nporpaMMLI T , Tpe6yeMLI:ii o6'LeM naMJITH II , BLJ:quc-

nuTeJILHaJI MOI:uHOCTL T x II u T • .D;./. 

B qacTHOCTH, CJIO>KHOCTL MO,D;enH, nocTpoeHHOH Ha OCHO

Be ynoMHHaeMoro B §I MeTo.D;a MaKpoqacTH:u, onpe,D;enJieT

CJI qucnoM MaKpoqacTH:U. 

IIOCKOJILKY Cy>K,D;eHHe 0 TOqHOCTH MO,D;eJIH no ee CJIO>K

HOCTH OCHOBaHO Ha cymecTBOBaHHH rna,D;KOH 3aBHCHMOCTH 

c = c (C) , TO MO,D;enH, BXO,D;JII:uHe B nOCJie,D;OBaTeJILHOCTL 

I 11 i l , .D;On>KHLI OTHOCHTLCJI K O.D;HOMY, .D;On>KHLIM o6pa30M 

orpauuqeuuoMy Knaccy. 3To o3uaqaeT npe>K.D;e Bcero O.D;H

uaKOBOCTL JI3LIKa, HCnOnL3yeMoro ,IJ;JIJI OnHCaHHJI MO,D;ene:ii 

/lj• H e,D;HHCTBO HX cne:uHanH3a:uHH /B qaCTHOCTH, TOT >Ke 

COCTaB noKa3aTene:ii Q ,.D;JIJI O:UeHKH KOTOpLIX npe,D;Ha3ua

qeHLI MO.D;enH/. Ha npaKTHKe MoryT 6LITL ucnonL3oBaHLI 

pa3nuquLie MeTO,D;LI ynpo~eHHJI MO.D;enu, o6ecnequBaJOI:uHe 

peryn.HpHOe H3MeHeHHe ee CJIO>KHOCTH H TOqHOCTH, a HMeHHO: 

1. IIpe,li;CTaBneHHe CHCTeMLI, COCTOJI~e:ii H3 60JILWOrO 

qucna O,li;HHaKOBLIX, CBJI3aHHLIX Me>K,D;y C060:ii nO,li;CHCTeM 

/6JIOKOB, 3JieMeHTOB/, MeHLWHM q&CJIOM nO,li;CHCTeM 6e3 

H3MeHeHHJI CBOHCTB nO,li;CHCTeM H CBJI3eH Me>K,D;y HHMH. 

TaKHM o6pa30M, ynpo~eHHLie MO,ll;enH COCTaBJIJIIOT HeKOTO· 

py10 qacTL nonuo:ii MO,ll;enH; npu 3TOM o:ueHHBaeMLie ua uux 

noKa3aTenH npHBOAJI1"CJI K nepBouaqanLHOMY qucny 3ne

MeHTOB HnH K e,li;HHHqHOMY 3JieMeHTy. 

2. Pa36ueuue no,D;CHCTeM paccMaTpHBaeMoii BLIWe o,D;

uopo.D;Ho:ii cucTeMLI ua O.D;HHaKOBLie rpynnLI, npe.D;cTaBneuue 

rpynn o6o6meHHLIMH no,D;CHCTeMaMH. IIpH 3TOM nOJIBJIJIIOTCJI 
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xapaKTepBCTBKB CBJI3ei Me>K.rtY BCXO.ItJILIMB nO.rtCBCTeMaMB. 

3. ,nacKpeTB3a~.a Mo.rteJIBpyeMwx npoueccos BJIB nonei 

no BpeMeHB, npOCTpaHCTBY B no YPOBHIO. 

4. HeKoTopwe BH.ItLI annpoKCBM&UBB npoueccos B one

paTopos, BXO,ItJIIUBX B MO,IteJIJ •• 

llepe'IBCJieHHWe 3.rtec~o Ia MHorae .npyrae - cM./
5

/ I 
MeTo.nw peryJIJlpaoro ynpmueHBJI acnoJIJ.3yiOTCJI npa pewe

HBB nocTaBJieHBLIX B §I 3&,It&'l: 'laCTHLIM CJiyqaeM MeTO,Ita 2 

JIBJIJleTCJI ynoMJIHYTWB BLIWe MeTO,It M&KpO'I&CTBUj 4lopMB

poBaHBe M&KpO'I&CTBU OCHOB&HO Ha pa3JIB'IHLIX cnoco6ax 

annpOKCBM&UBB nOJIJI. 

EcJIB nocne.nosaTeJIJ.HOCTh Mo.nenei lp. i I o6pa3osaaa 

O.ItHBM B3 peryJIJlpHLIX laanpBMep, OnBC&HHLIX BLIWel cno

C060B, TO OUeHKa CBCTeM&TB'IeCKOB norpeWHOCTB MO,Ite

JIBpOB&HBJI £ MO>KeT 6WTh OCHOB&Ha H& npe,ItCT&BJieHBB 

3&BBCBMOCTB £ = £ (C) s BH.Ite 

£=£(C,y-+), 121 

r.rte BB,It 4lyHK~B £ ( C, y) B 3H&'IeHBe napaMeTpa y = (y1 , '" Y 
8

) 

3&BHCJIT oT npBHJIToro cnoco6a 4lopMBposaHBJI lp.. I . 3a-

nBCLIBaJI Ha OCHOB&HHB Ill, 121 ypaBHeHBJI 
1 

Ej = Q-Qp.. =E(Ci,y), 
I /3/ 

i = 0, l, ... , r ; r 2: s 

.ItJIJI nocne.nosaTeJIJ.HOCTB Mo.nenei 111 i I , BMeiOIUBX cno>K

HOCTh C j , MOlKHO BOCCTaHOBBTh napaMeTpLI y B H&BTB 

3Ha'leHBe Q no noJiy'leHHLIM s pe3yJIJ.TaTe MaWBHHoro 

3KCnepBMeHTa /pac'leTa/ 3H&'IeHBJIM nOK&3&TeJiei Q /1 i . 

B HeKOTOpLIX 3a,Ita'I&X XBMB'IeCKOB 4lB3BKB TaK&Jl 3KCTpano

JIJIUBJI pe3yJihT&TOB MO,IteJIBpOBaHBJI OKa3LIB&eTCJI npaKTB

'IeCKB peanB3yeMoi / 6 , 7 / • TeM He Meaee,s 6oJIJ.WBHCTBe 

CJiyqaeB nporH03 3Ha'leHBJI Q OK&3LIB&eTCJI 3&Tpy,ItHHTeJIJ.

HLIM, nocKOJIJ.KY TPY.rtHo pacc'IBTLIB&Th aa noJIHyiO a.neKBaT

HOCTh rBnOTeTB'IeCKOB 3&BBCBMOCTB 12/,peaJihHOB 3&BBCB

MOCTB Me>K.rtY TO'IHOCThiO B CJIOlKHOCThiO MO,IteJiei PJI.lt& 

111 i I B Ha 6e 30WB60'IHOCTh BLI'IBCJieHBJI 3H&'IeHBi Q 11 i . 
B 3TBX cnyqaJlx MOlKHO orpaHB'IBTJ.CJI 6onee rpy6wMa 

OUeHK&MB norpeWHOCTB £ i 

6 

,. 

<0 

fiyCTh, HanpBMep, 3aBBCBMOCTh 121 BMeeT BB.lt 

-y 
f=y c 2, 141 1 

Tor.na peweaae i - ro B I i - I/- ro ypasaeaai cBcTeMw 

131 .naeT 

£j =(Qi-Qi-1)/(K~2 -1), 151 

'ITO .rtJIJI JII06oro 

K· =2 1 /Y2 B 
I ' 

r.ne Ki = ~J C i _ 1 • H3 151 cne.nyeT, 

y 2 > 0 MOlKHO nO.rt06paTJ. T&KOe 3Ha'leHBe 

cne.nosaTen~oao, TaK sw6paTJ. Mo.nen~o p.. , 'IT06LI 
I 

l(i l.:s; IOi -Qi-1l· 161 

B 'I&CTHOCTB, npa y 
2 
~ 1 .rtJIJI 3Toro aeo6xo.rtBMO y.nsaa

B&Th1, npB y 2 ~ l/2 - y'leTsepJITh CJIOlKHOCTh MO,IteJIB 

p. i no cpasaeHBIO co CJIOlKHOCTJ.IO Mo.rteJIB p. i _ 1 • EcJIB 

cllaKTB'IecKB cyJUeCTBYIOIU&Jl 3&BBCBMOCTh ( = ( (C) 3a

TyxaeT 6WCTpee npBHJITOB .l(JIJI pac'leTa rBnOTeTB'IeCKOB 

3&BBCBMOCTB, TO noJiy'leBHaJI OUeHKa norpeWHOCTB MO>KeT 

paccMaTpBBaThCJI KaK "Ma>KOPBPYIOIU&Jl". 

Cne.nyeT 3&MeTBTh, 'ITO 141 &MeeT MecTo npa pa3JIB'I

awx cnoco6ax perynJlpaoro ynpoiUeHBJI Mo.rtena, s qacTao

CTB, npB ,ItBCKpeTHOi annpOKCBM&UBB BHTerpaJII.HLIX on epa

TOPOB lcnoco6 4, BLIWel * , KYCO'IHO-aH&JIBTB'IeCKOB an

npOKCBM&~B nnoTaocTei sepoJITHOCTei B T • .n. B §3 6y.neT 

noK&3&HO, 'ITO 3T& 3&BBCBMOCTh MO>KeT 6WTh BCnOJih30BaHa 

.ltJIJI npe,ItCT&BJieHBJI OCHOBHOi COCTaBJIJIIOIUei norpeWHOCTB 

MeTO,Ita M&KpO'I&CTBU. fi03TOMY ,It&HHLie BLIWe COOTHOWeHBJI 

MOryT 6WTh Henocpe,ItCTBeHHO npBMeHBMLI npB peweHBB 

o6cY>K.ItaeMwx 3.rtec~o KOHKpeTHWX 3a.rta'l. Tan B napaMeTpw 

3&BBCBMOCTB 121 MOryT 6WTh YTO'IHeHLI npB 3TOM 3MnB

pB'IeCKB - no pe3yJILT&T&M M&WHHHOrO 3KCnepBMeHTa C He

CKOJihKBMB MO,IteJIJIMB /lj • 

*Hanpauep, npasano Pyare, acnon~o3yeMoe .ItJIJI anq
cTepaopaoi OUeHKB TO'IHOCTB 'IBCJieBHOrO BHTerpBpOBaHBJI/8,/ 
npe.ncTaBJIJleT co6oi 'I&CTHwi cnyqaii oueHKB 161, nony

qaeMoi np:a y 2 = 1 , K i = 2 • 
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He o6cy)I(,IJ;a.R J,IJ;ecb sonpoca o BJIH.RHHH cny"laBHbiX 

OWH60K, ,IJ;OnycKaeMbiX npH Bbi"'HCJieHHH 3Ha"leHHB Q/li * 
Ha OUeHKy CHCTeMaTH"leCKOB norpeWHOCTH f , yKa)l(eM JIHWb, 

"'TO 3TO BJIH.RHHe MO)I(eT 6b1Tb CHH)I(eHO, ecJIH cpaBHeHHe 

MO,IJ;{lJleB p.. H p. . 
1 

BblnOJIH.ReTC .R no CXeMe 3aBHCHMbiX CTa

THCTH"lecKkx HCULITaHHB: I /41, rnasa V 1. 

PaCCMOTpeHHble BbiWe MeTO,!J;bl KOHTpOJI.R TO"'HOCTH MO· 

,IJ;eJIHpOBaHH.R :u;enecoo6pa3HO npHMeH.RTb B paMKaX e,IJ;HHOrO 

npo:u;ecca MO,IJ;eJIHposaHH.R, npe,IJ;ycMaTpHBaiO~ero nocne,IJ;o

BaTeJibHoe YCJIO)I(HeHHe HCllbiTbiBaeMbiX MO,!J;eJiei: p. i 

YcJIO)I(HeHHe npeKpaiUaeTc.R, ecnH oueHKa cHcTeMaTH"leCKoi: 

norpeWHOCTH f. OKa3biBaeTC.R cpaBHHMOB C ,!J;OllYCKOM, 
I 

onpe,IJ;eJI.ReMbiM HeTO"'HOCTbiO ,IJ;aHHbiX, BXO,!J;.R~HX B OllHCaHHe 

MO,IJ;enHpyeMoi: cHcTeMbl I /5/ rnasa VI 1. Mo,IJ;eJib /l . 

,!J;Jl.R KOTOpoi: YCTaHOBJieHO 3TO COOTBeTCTBHe, Ha3WBae~C.R 
B ,IJ;aJibHeBWeM KOppeKTHOB H MO)I(eT 6LITb HCllOJlb30BaHa 

,!J;Jl.R npoBe,IJ;eHH.R 3a,IJ;yMaHHOB HCCJie,IJ;OBaTeJieM cepHH Ma

WHHHbiX 3KCnepHMeHTOB. 

Ilpoue cc nocne,IJ;osa TeJlbHoro ycno:>KHeHH.R MO)I(eT Bbl

nOJIH.RTbC.R napaJIJieJibHO no HeCKOJlbKHM, xapaKTepH3YIOIUHM 

HJyqaeMyiO CHCTeMy, noKa3aTeJI.RM Q C Bbi60pOM KOppeKT

HOB MO,IJ;eJIH no HaHMeHee 6naronpH.RTHOMY noKaJaTeJIIO. 

B cnyqae, ecnH ynpo~eHHe MO,IJ;eJIB npoHJBOAHTC.R He

CKOJibKHMH peryn.apHbiMH cnoco6aMH, npouecc nocne,IJ;osa

TeJibHoro YCJIO)I(HeHH.R MO:>KHO pa36HTb Ha p.R,ll; 3TanOB, Ha 

Ka)I(,IJ;OM H3 KOTOpbiX HCnOJib3yeTC.R O,!J;HH cnoco6. IlpH 3TOM 

,IJ;OnyCTHMO MHOrOKpaTHOe lnepHO,IJ;H"leCKOel o6pa~eHHe K 

Ka)I(,IJ;OMY cnoco6y B paMKax npoue,IJ;ypbl, aHanorH"'HOB MeTo

AY raycca- 3ai,IJ;eJI.R. B HeKOTOpbiX CJiy"la.RX B03MO:>KHO O,IJ;

HOBpeMeHHOe YCJIO)I(HeHHe HeCKOJlbKHMH CllOC06aMH - npo

uecc, aHaJIOrH"'HbiB 6onee CJIO)I(HbiM IB "laCTHOCTH, rpa

,IJ;HeHTHbiMI noHCKOBbiM npoue,IJ;ypaM. 

*3TH OWH6KH OC06eHHO C~eCTBeHHLI, eCJIH 3Ha"leHH.R 
Q onpe,IJ;eJI.RIOTC.R MeTo,IJ;oM MoHTe- Kapno. 

/lj 
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§3. 0 Moc)eAupoeaHuu nAa3MW c noMOII#biO Me•oc)a 
yKpynHeHHWX 'IOC.Ufl 

B 3TOM naparpaclle llOJiy"leHHwe BWWe 06IUHe COO THO

WeHH.R llPHMeHJIIOTC.R lC ICOHICpeTHOit 3a,IJ;a"le c)B3BKB llJJa3UW. 

B pa6oTax /1 • 2 I no,IJ;po6uo o6cy~aiOTCJI norpeumocTB 

:w:o,IJ;enaposaHHJI npoueccos s nna3ue, nopo~aeuwe ,IJ;BciC

peTBJa:usei uo,IJ;ens B y:w:eubmeuseu "'BcnapaccuaTpHBae

uwx "laCTBU C COOTBeTCTBYJOIUHM ysenB"leHBeM HX MaCCW 

B JapJI,IJ;a. Mo>KBo ycnosuo Bhl,llenBTb ,IJ;Be cocTaBJJJIIOI:uBe 

norpeWHOCTB. IlepsaJI cocTasn~• o6ycnosneua c)nyiC

Tya:usJIMB fiJIOTHOCTB "'BCJJa "laCTBU n OICOJJO ee cpe,IJ;Hero 

3Ha"leHBJI B CBJ13aHHWUB C BBMB c)nYJCTYQBJIUB 3JJeiCTpH

qeciCoro fiOJJJI, fiPBBO,!J;JIIUHUB 3c)c)eiCTBBHO lC ,!J;OfiOJIHBTeJJb· 

uwu coy,IJ;apeHBJIM I,IJ;po6osol my:w:l. EcTecTseuuo C"'BTaTb, 

"'TO 3Ta COCTaBJJJIIOill8-JI BUeeT "c)B3B"leCKOe" lcTaTHCTB· 

"leciCoel nposcxo~eHHe. Y:w:eubweuse c)nyiCTya:u;si: :w:olKeT 

6WTb ,!J;OCTHrHyTO B 3"J:OM CJJyqae JIBWb 3a C"leT yBenB"leHBJI 

"'BCJJa MaiCpO"laCTBIJ; B llpOBCXO,!J;BT nponop:usoHaJJbHO ]/y"7; . 
BTopaJI, Hec)B3B"leCICaJI, COCTaBnJIIO~aJI, YCJJOBHO Ha3W· 

BaeMaJI HaMB "MaTe:W:aTH"leCICOit", nopo~aeTCJI "laCTHWMB 

OC06eHHOCTJIUH ICOHICpeTHOi UO,IJ;ens; CfiOC060U c)OpMHpo

BaHH.R CeTOIC B MaiCpO"laCTBIJ; IHHOr,IJ;a 3TOT 3c)c)eiCT Ha3WBa

IOT ceTO"'HWM myuoul. H3BeCTHO HeciCOJJbiCO cnoco6os 

c)opUBpOBaHHJI: MeTO,!J; llJJOCICBX JJHCTOB, MeTO,ll; "laCTBIJ; B 

.R"leiiCe (PIC), ueTO.A paJuaJaHHWX qacTB:u; lo6naKosl PC; 
cosuecTHoe scnonLJOBaHBe PIC B PC npBBO,IJ;BT IC :w:eTOAY 

o6naiCOB B Jl"leiiCe ( CIC) B T .,!I;. KaK nepsaJI, TaK B BTopaJI 

COCTaBn.RIOI:uBe norpeUIHOCTB npBBO,IJ;JIT, B006~e rOBOpJI, 

IC yseJIB"leHBIO 3c)c)eKTBBHOB "laCTOTW COy,IJ;apeHHB v eff , 
O,!J;HaiCO BTOpa.R MO)I(eT 6WTL y:w:eHLWeHa He TOJJLKO 3a C"leT 

yBenB"leHB.R "'BCJJa MaiCpO"laCTBU n, HO B 3a C"leT ycosep

weHCTBoBaHB.R cnoco6a ax npe,IJ;cTasneus.a*. 

* 0TMeTBM 3,IJ;ecb , "'TO BJIB.RHBe paJHoro po,IJ;a ycosep
weucTBOBaHHi MaTeMaTB"leCICOB MO,!J;enB Ha ICOHe"'HLIB c)B-
3B"leCKBB pe3yJibTaT ,!1;0 CBX nop He BCCJJe,IJ;OBaHO H, ICaiC 
npaBBJILHo JaMe"leHo B /1/, nocne,IJ;CTBBJI 3THX ycosepmeH
CTBOBaHBi: He BllOJIHe fiOHJITHW. 
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HTai<, OCHOBIIWM B3 B3BeCTHLIX no60'IHLIX 34MIJei<TOB npH 

MO,IJ;enBpOBaHBB nna3MLI C nOMOIQLIO MeTO,IJ;a Mai<pO'IaCTBU 

SBHSeTCS ycaneHBe ponu 6nH3I<BX B3aBMO,IJ;eHCTBBH Me~y 

'laCTBUaMB no OTHOWeHHIO I< rnaBHLIM 34MIJei<TaM, o6ycnos

neHHLIM ,IJ;aHJ.HBMB I<Onei<TBBHLIMB B3aBMO,IJ;eHCTBBSMB. 

HMeHHO C 3TOH TO'II<B 3peHBS MLI B paCCMOTpenu HIDKe 

B I<a'leCTBe I<pBTepHS a,IJ;ei<BaTHOCTB BCCne.IJ;yeMOH ynpo

~eHHOH MO.IJ;enB /BCXO.IJ;HOH MO,IJ;enB/ ManOCTh 34MIJei<TBBHOH 

'laCTOTLI COy,IJ;apeHBH 'laCTBU ll eff /coy.IJ;apeHBH, B03HBI<aiO

~BX B pe3yHJ.TaTe MO,IJ;enBpOBaHBS B npBBO.IJ;SIQBX I< Mai<

CBennB3aUBB tilYHI<UBB pacnpe,IJ;eneHBS 'laCTBU/ no cpaBHeHBIO 

co ci<opocTJ.IO B3y'laeMoro I<onnei<TBBHoro npouecca /Ha

npBMep, 'laCTOTOH neHrMIOpOBCI<BX I<one6aHBH, ,IJ;ei<peMeH

TOM 3aTyXaHBS JlaH,IJ;ay BHB BHI<peMeHTOM HenBHeHHLIX B3aB

MO,IJ;eHCTBBH B nna3Me/. llpB 3TOM ecTeCTBeHHO npe,IJ;no

naraeTCS, 'ITO HCXO.IJ;HYIO MO.IJ;enh, T.e. peanJ.HYIO nna3My 

MO>KHO C xopowei TO'IHOCTJ.IO C'IBTaTJ. 6eccoy.IJ;apBTenJ.HOH. 

PaccMoTpBM BHa'lane MeTo.IJ; Mai<poqacTau. Cne.IJ;ys 131 , 
o6o3Ha'IBM a== n /n', r.IJ;e n' - 'IBcno yi<pynHeHHLIX qacTBU. 

Tor.IJ;a 3aps.IJ; B Macca Mai<po'laCTBULI 6y.IJ;yT paBHLI e '= a e 
B m' =am , a ee cpe.IJ;HSS ci<opocTJ. .IJ;On>KHa cosna.IJ;aTJ. e e 
co cpe .IJ;He i ci<opocTJ.IO peanJ.Hoi 'laC THULl, T. e. 

T' e 
, 

me 

Te 2 
==--=ve 

me 

BHB 

T' =aT 
e e 

Jleri<o nposepBTh, 'ITO neHrMroposci<as qacToTa B .IJ;e-

6aeBCI<aS .IJ;HBHa He B3MeHSIOTCS: 

(.()2 
pe 

4rrn e2 

me 

, 2 
(.() ' pe 

d 
ve 

e w pe 
d, 

e 

Me)I(.IJ;y OCTanJ.HLIMB xapai<TepHLIMB BenB'IBHaMB BMeiOT Me

cTo cne.IJ;YIODUie cooTHoweHBR /3 I: 
,ZJ;HS cpe.IJ;Bero paCCTOSHBS Me)I(.IJ;y 'laCTBUaMB, COOTBeT

CTBeHHO, npB Tpex-, .IJ;BYX- B O.IJ;HOMepHOM MO,IJ;enHpOBaHHH 
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J 

' 

~ 

I 

,(3) -1/3 -1/3,(3)',(2) -1/2 -1/2,(2)' 
/\I =n =a /\I '/\I =n =a ""I 

A ( 1) 
I 

=n 
-1 a-IA(l)' 

I 

/8/ 

,ZJ;HS .IJ;nHHLI Me>K.IJ;y napHLIMH I<ynOHOBCI<HMH COy,IJ;apeHHS-

MB 

A = c 
T2 

e 

n e 
4 

=a A C' 

,IJ;nS 'IBCna 'laCTHU B .IJ;e6aeBCI<OH c4lepe 

No= A == n d
3
e = a A' 

/9/ 

/10/ 

ll03TOMY OTHOWeHBe 'laCTOTid napHLIX I<YHOHOBCKHX coy

llapeHBH I< nna3MeHHOH neHrMIOpOBCKOH 'laCTOTe onpe,D;ens

eTCS tllopMynaMH /eM., HanpHMep., 121 I: 

lie fnA' fn aA' 1 
-(.()-- = -y = ~~ == -;A'fn a 

pe 

ll~ 
, 

lie 
---= --- = , 

(.() (.() 
pe pe 

a~ fna 
w -A, 

pe 

1 ll~ 
+ ----

a uJ ;e 

/11/ 

COOTBeTCTBeHHO, .IJ;HS BCXO.IJ;HOH B yKpynHeHHOH MO,IJ;eneH. 

3To 03Ha'laeT, 'ITO npa He CnHWJCOM 6onJ.wax a ::; A 34Mile1<T 

coy.IJ;apeHBi pacTeT cilai<TH'IeCI<B nponopuaoHanJ.HO a. B cny

qae >Ke a > A nonyqaro~Qascs MO.IJ;enL y>Ke He HMeeT HBI<a

I<OrO OTHOWeHBS I< BCXO.IJ;HOH CBCTeMe. HHOr,IJ;a .IJ;06BBaiOTCS 

yMeHJ.WeHBS 34MIJei<Ta COy.IJ;apeHHH npB llOMOIUB crna>KBBaHBS 

we>K'IaCTB'IHLIX nonei nyTeM nepexo.IJ;a OT TO'Ie'IHLIX Mai<po

qacTHU I< pa3Ma3aHHLIM o6nai<aM C pa3MepaMB ft.' sm, 3Ha

'IBTenLHO 6onJ.WHMB paccTORHBS Me>K.IJ;Y qacTBUaMB A.i /2/. 
fipH Tai<OM no.IJ;XO,IJ;e ecTeCTBeHHO B03HHI<aiOT CBOH Tpy,IJ;

HOCTB, CBS3aHHLie, HanpBMep, C BLinOnHeHBeM YCHOBHS 

A.'I << A.'sm <<L', r.IJ;e L' - xapai<TepHas Mai<poci<onaqeci<as 

,IJ;nHHa /pa3Mep B3y'laeMOH CBCTeMLI/. Kai< Y>Ke OTMe'lanOCh 
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Bwme, nocne~CTBHJI Taxoi "pa3Ma3xu" ~o cux nop ue Bnonue 

JICHLI. HH)f(e MLI Hccne~yeM MO~em. TO'Ie'IHLIX MaiCpO'IaCTJIIl. 
IIycTJ. uac HHTepecyJOT uenuueiuwe B3aHMo~eiicTBHJI 

neHrMIDpOBCICHX BOnH. 0CHOBHLIM xapaiCTepHLIM napaMeTpOM, 

He 3aBHCJIUUIM OT DnOTHOCTH 3HeprHH neHrMIOpOBCICHX ICOne-
6aHuii, 6y~eT 3~ecL Benu'IHua 

w =we - w e 
1 2 

3 - v2 
2 e /12/ 

w pe 

/3~ecb k l H k 2 - BOnHOBble 'IHCna B3aHMO~eiCTBYJOUUIX 
f·BOnH/, KOTOpaJI B Cuny /7/ He npeo6pa3yeTCJI DpH MO,qe
nupoBaHHH. 

Kax noxa3aHo B 19 I, OTHomeHue w I v onpe,qenJieT 
- e 

xapaxTep HenuHeiHwx B3auuo,qeicTBHi - npu uanou 

(v ef w _) << 1 B3aHMO~eiCTBHJI DpOTeKaiOT KaK B 6ec
CTOnKHOBHTenLHOB nna3Me. 3TO 03Ha'laeT, 'ITO B o6naCTH 

---- l 
BOnHOBLIX 'IHCen k < k nv' me I m i = d: v' me /m i OCHOBHLIM 
HenBHeiHLIM B3aHMO~eiCTBHeM f ·Bonu JlBnJieTCJI HX HJI.AY• 

nupoBaHHoe pacceJIHHe Ha uouax nna3MLI, ecnu Bwnonueuo 

2 w W- w E 
ycnoBue -- < -- , -- = - OTHomeHue nnoT-

n Te wpe n T e 477 n Te 

HOCTH 3HeprHH B BOnHe K DnOTHOCTH TeDnOBOB 3HeprHH 'laC-

THQ. 06e 3TH BenB'IHHLI W H n T e He H3MeHJIIOTCJI DpH 
MO~enupoBaHHH. 

Ecnu Hac BHTepecyeT, CKalleeM, .AHHaMuxa neurMJO
poBcxoi Typ6yneHTHOCTH, CBJI3aHHaJI C YDOMJIHYTLIM B3aH• 

MO,qeiCTBHeM /CJO~a MOryT 6b1Tb BKJDO'IeHLI H B3aHMO,qei

CTBHJI KBa3Hpacna.AHoro THDa/, TO OCHOBHLIM TeCTOM Ha 
npaBHnLHOCTb MO,AenupoBaHHJI /nu6o C DOMOIQbiO MeTo,qa 

Maxpo'lacTun, nu6o c noMOIQLIO 'IHcneHuoro pemeHHJI ypaB

HeHHJI BnacoBa/ MO)I(eT 6YTL uccne,qoBauue 3neMeHTapuoro 
axTa HenuHeiHwx B3aHMo~eicTBHi. Bw6epeM Ha'lan~ouoe 
COCTOJIHHe B BH~e CHCTeMLI, B KOTOpoi B036y)I(.AeHLI ,ABe 

neHrMIOpOBCKHe BOnHLI C pa3HLIMH BOnBOBLIMH 'IHCnaMH k l 
H k 't MeHJ.WHMH k D v' m e I m i • Ilpocne~HM 3a 3BOJDOJU1ei 
3Toro COCTOJIHHJI B Te'leHHe BpeMeHH t = ( 5710) nT I w w • 

e pe 
B cooTBeTcTBHH c 6eccTOnKHOBHTem.Hoi Teopuei /IO , 11 I, 

12 

3HeprHJI H3 BOnBLI C k1 nepeiCa'IHBaeTCS B BOnBY C k 2 , 

e cnH k l > k 2 , H Ha6opOT *. C yBenB'IeHHeM CTOnKHOBH
TenJ.Horo myMa, CBs3aHHoro c norpemuocTJIMH uo~enupoBa

HHJI, 3TOT nponecc 6y~eT 3aMa3LIBaTLCJI, a npu w_ = v eff 
~OIDKHO DpOH30BTH ero Ka'leCTBeHHOe H3MeHeHHe, BDnOTb 
~o H3MeHeHHJI HanpasneHHJI nepexa'IKH 3Hepruul9 / • 

0CHOBHLIM TeCTOM, ODHCaHHLIM B nBTepaType /1/, JIB· 

nJieTCJI HCCne~OBaHHe MaKCBeJIJU13aQHH "WYMSUUIX" MO~e
nea. Tax, B MeTo~e MaKpo'laCTHn 111 paccMaTpHBanu 

3BOJDOQHIO HeMaKCBennOBCKHX /HaDpHMep, DpJIMOyronLHLIX/ 

Ha'lanLHLIX pacnpe~eneHHB BO speMeHH. ~nJI O.AHOMepHoro 

Mo~enuposaHHJI 6wno o6Hapy)l(eHo, 'ITO MaKcBennu3anu• 
BLI3BaHa He napHLIMH COy~apeHHJIMH 'laCTHQ, KaK 3TO HMeeT 

MecTo B o6w'IHoi nna3Me, a TpoiHLIMH coy~apeHHJIMH ** , 
D03TOMY v~f£ - (n de)- 2 , a He v!u - (n de) - 1/napHwe 
coy~apeHuJI/. Kaxoso BnHJIHHe napHwx coy~apeHui Ha 6onee 

TOHKHe 3cWleKTLI HenBHeBHLIX B3aHMO~eBCTBHi? Jiy~eT nH 

oHo cy~necTBeHHLIM unu, xax u MaKcBeJIJUI3anuJI, onpe~e

nuTCJI v eff ? Hacxon~.xo HaM H3BecTHO, ~eTanJ.Hoe uccne
~oBaHue 3Toro nponecca oTcyTCTByeT, xoTJI B y)l(e nponu

TupoBaHHoii pa6oTe ~oycoHa OTMe'laeTCJI, 'ITO napHwe 
COy~apeHHJI C y'leTOM 3KpaHHpOBKH 'laCTHQ DpHBO~JIT K 

CTOnKHOBHTenLHOi .AHCCHDaQHH neHrMJOpOBCKHX BOnH /CM. 

puc. 8 pa6oTw /1/, /. 3To numuuJi pa3 yxa3wBaeT Ha To, 

'ITO CKOpOCTb MaKCBennH3aQHH v eff JIBnJieTCJI ~OBOnLHO 
rpy6wM noxa3aTeneM norpemuocTH MO~enupoBaHHJI u He 

MO)I(eT cny)I(HTb Ha~e)I(HWM KPHTepHeM B 06~QeM cnyqae. 

IIpu Mo~enupoBaHHH HenuHeiiHocTei ecTeCTBeHHO no:J

TOMY B Ka'leCTBe napa:MeTpa Q BW6paTb BenB'IHHY 

* Cne~yeT OTMeTHTL, 'ITO npu o~HoMepHOM Mo~enupo
BaHHH BOnHLI ~OIDKHLI pacnpOCTpaHJITbCJI B QVOJHBODOnO)I(· 
HWX HanpaBneHHJIX HnB 6b1Tb CTOJI'IHMH /CM. / 2 /. 

** CoxpaHeHue IPymcnuu pacnpe~eneHHJI £ ( v) npu napHOM 
CTOnKHOBeHHH CBJI3aHO C TPHBHaJJLHLIM BWDOnHeHHeM 
3aKOHOB COXpaHeHHJI 3HeprHH H HMDynLCa B O~HOMepHOM 
cnyqae; 'laCTHQLI nu6o OCTaiOTCJI B npe)I(HHX COCTOJIHHJIX, 
nu6o coBepma.JOT B3aHMHLii nepexo~. 
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2 2 1 = 3k v e w pe 
1 me < _ -- Wpe. 
3 mi 

fi03TOMY )lJIJI BCXO,IUIOi CBCTeMW: 

ve 
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1 mi 
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1131 

1141 

1151 

r~e N d- .11acno 'lacTan B ~e6aeBcKoi cfl»epe, npeo6pa3yeTc.ll 

O~BHAKOBO, npB O~HO-, ~ByX B TpeXMepHOM MO~enBpOBAHBB 

B COOTBeTCTBBB C li»opMynoi 1101. 
Ecna np&HJIT& .llJI.II Mo~ena norpewaocT& 101J,, TO 

, , 
v m. e I :. , 

me w 

m. 
I 1 

me 

1 -1 
- < 10 • 

No 
a 1161 

N!J q 

3TO 03HA'IAeT, 'ITO paCCMATpBBaeMW:i HenBHeiHW:i nponecc 

MOlKeT MO~enBpOBAThCJI TOn&KO ~HJI pean&HWX DHA3M, 

y KOTopw:x N 
0 
~ocTaTO'IHO senaKo 

a m· 
N D > 10 - - 1 

• 117 I 
q m 

e 

B fl»opMynax 1161 a 117 I Ben&'IBHa q = m. I m ~ - OTHo-
1 I 

weaae aoaawx Mace B pean&aoi a Mo~en&aoi nna3Max, 

06W:'IHO q> 10 : 
llycT& ycnosae 1111 swnonaeao, anocne~osaTen&aocT& 

MO~eneii Ill i I fl»opM&pyeTCJI yMeH&mea&eM 'IRena a ' 
BDHOTh ~0 e~BH&nw:. B 3TOM cnyqae norpeWHOCTB £ • MO~e-
neii 11 • cyT& 

1 

1 

, 
E• -Q Q V 1 - - i = _e __ 

w 

v 
(---;-). 

w_ I 

1181 ~{1-ai), 
w 
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rAe (v: I w:_) B a i- 3HA'IeHBJI BenB'IBH v~ I w :_ 

B a, COOTBeTCTBYIOU.lBe MO~enB lli, Onpe~en.11.11 CHOlKHOCTh 

C i MOAenB ll i , CBJI3ABHyJO Henocpe~CTBeHHO C 'IBCHOM 

MaiCpO'IACTBn n '., paCCMATpHBaeMWX B 3TOR MO~enB, KAK 
I 

C . = n: /n. 
I I I 

= a ;-1 
I ' 

1191 

MOlKIIO l.llJIAnpaKTB'IeCKBX B03M0)KIIW:X 3HA'IeHBR n':: 102710}' 

3anBCATh BW:pAlKeHBe 1181 B fl»opMe 

E • 
I 

v -1 =- __ e_c 
w 

coBn~eii c I 41 npa 

y =-v/w, y =-l. 
1 e - 2 

1201 

TaJCBu o6pa30M, B paccuoTpeaaou cnyqae MolKeT 6w:T& 

BCUOn&30BABA ~AHHAJI B §2 MeTO~BKA oneHKB norpeWHOCTB. 

B II&CTBOCTB, oKa3w:BaeTCJI cnpase~nasoii fl»opuyna 161 -
ecBB npa nepexo~e OT uo~ena lli- 1 K uo~ena lli 'IBcno 

Maxpo~~&cTan y~aasaeTCJI a, cne~osaTen&ao, K i = C i I C i _ 1= 

= 2 • 

§4. 3aKAIO'IeHue 

PaccMoTpeaawii swwe np&Mep arunocTpapyeT B03MmK

BOCTB DpBMeHeHBJI npe~naraeMW:X DO~XO~OB K KOHTpOJDO 

TO'IBOCTB MO~enBpOBAHBJI DnA3MW MeTO~OM MAKpO'IACTBn. 

Dpa nepeaoce 3TBX no~xo~oB aa ~pyrae 3a~aqa MOlKeT 

OK8.3&ThCJI He06XO~BMWM BCDOHh30BAHBe 3ABBCBMOCTeii 

£ = £ (C), OTnB'IHWX OT 1201, B 'IACTHOCTB, 3ABBCBMOCTeii 

BRA& 141 c ~pyr&MB 3H&'IeHBJIMB napaMeTpa y 2 ana 3a

BBCBMOCTei 121, 3ADBCAHHWX B BHOR fl»opMe. Bo BCeX 

cnyqa•x yTO'IHeHBe 3TBX 3asacaMocTeii a, cne~oBaTen&ao, 

oneBOIC BRA& 161, npOB3BO~BTCJI KAK nyTeM TeopeTB'IeCKOrO 

BCCHeAOBAHBJI ~OCTYDHWX ,llJIJI AHAHB3A 6nB3KBX 3A~A'I, 

T&IC B DyTeM 3MDBPB'IeCKOrO BCCne~OBAHBJI nocne~OBATen&

BOCTB MOAeneii !11 i I ~n.11 pemaeuoii aa npaKTBKe 3a~a'IH. · 

Depsw:ii nyT& no3son.lleT o6W'IHO aaueTBT& o6myro fl»opMy 

3anBCB D&paMeTpB3AIUIB 3ABBCBMOCTB 121 C TeM, 'IT06W: 

nepeaecTB ee no aaanoraa aa pewaeuyro 3a~aqy. BTopoii 
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n}'TL ucnonL3yeTcJI npu oueuxe napaMeTpoa y a /2/, 
a TaiOKe ,D;nJI YTO'IHeHHJI orpaHH'IeHHH, Bhl3BaHHhlX OC06eH • 

HOCTJIMH HCnOnL3yeMhlX npH MO,D;enHpOBaHHH Bhl'IHCnHTenb· 

HbiX MaWHH H MeTO,D;OB Bbi'IHCneHHii /B TOM 'IHCne • CXeM 

'IHcneuuoro pemeHHJI ,D;H~epeuu;HanbHhlX ypaaueuuii ,D;BH

>KeHHJI MaKpO'IaCTHu/. 

3aMeTHM, 'ITO npH HCCne,D;OBaHHH COOTHOWeHHH /19/, 
/20/ ue ,D;nJI ou;eHKH norpeWHOCTH, a ,D;nJI 3KCTpanonJIUHH 

3Ha'leHHii Q no 3Ha'leHHJIM Q i, i = 0, l, .•. , nony'leHHhlM ua 

MO,D;enJIX CO cpaBHHTenbHO ManbiM 'IHCnOM MaKpO'IaCTH:U 

/CM. §2/, xapaKTepHCTHKY CnO>KHOCTH none3HO MO,IJ;H~HIJ;H• 
poaaTb c TeM, 'IT06bl npu 3Ha'leHHH a i .... 1/nonuaJI MO,D;enL/ 

norpeWHOCTH t: i -> 0 npH CnO>KHOCTH C i -> oo • 3aBHCHMOCTb 

/20/ MO>KHO COXpaHHTL npH 3TOM, 3aMeHHB "eCTeCTBeHHoe" 

onpe,11;eneuue /19/ ua 6onee "ucxyccTaeuuoe". 

-1 ci = (a i - l) • /21/ 

B paccMoTpeHHOM npuMepe Mbl HMenu ,11;eno c MO,D;enu

poaauueM npH fiOMOIIJ;H yKpynHeHHbiX, HO TO'Ie'IHhlX 'laCTHIJ;. 

qaCTO ,D;nJI yMeHbWeHHJI 3~eKTOB CTOnKHOBeHHH, KaK y>Ke 

OTMe'lanocL Bblme, npu6eraroT K MeTo,D;y pa3Ma3aHHhlX qac

THU unu o6naxoa /1 • 2/. B 3TOM cnyqae qacToTa coy,D;apeuuii 

v yMeHLmaeTcJI /npu a= A =- * d - npu6nH3HTenbHO 
e . s.m L. e 

Ha nopJI,JJ;OK/ H ~OpMyna /20/ MO>KeT paCCMaTpHBaTLCJI KaK 

aepxuuii npe,11;en. O,D;uaxo TaKaJI pa3:Ma3Ka aecLMa nnoxo 

CKa3LIBaeTCJI Ha fiOBe,D;eHHH ,D;nHHHOBOnHOBhlX rapMOHHK 

A > d eV m i /m e,HaH6onee HHTepeCHbiX C TO'IKH 3peHHJI Teo

pHH neurMropoacxoB: Typ6yneHTHOCTH. Ilo3TOMY 6e3 npoae

,D;eHHJI npe,D;nO>KeHHOrO BbiWe TeCTa ,IJ;OCTOBepHOCTb TaKOrO 

MO,D;enHpOBaHHJI OCTaeTCJI COMHHTenLHOB. 

KpoMe paccMoTpeHHoro Bblme BnHJIHHJI ua TO'IHOCTb 

Mo,D;enupoaaHHJI, CBJI3aHHoro c ,D;HCKpeTH3au;ueB: H yxpynue

HHeM 'laCTHIJ;, HeKOTOpoe /HHOr,D;a BeCLMa CYI:IJ;eCTBeHHOe/ 

BnHJIHHe Ha 3TY TO'IHOCTb MO>KeT OKa3hlBaTb Bhl60p TeX 

HnH HHbiX rpaHH'IHbiX ycnOBHB. 0co6eHHO 3TO OTHOCHTCJI 

K nepHO,D;H3aiJ;HH MO,D;enH HnH K 3aKpenneHHIO ee KOHIJ;OB /3/ • 

B nepBOM cnyqae MO>KeT B03HHKHYTL oTpuu;aTenLHaJI/napa-

3HTHaJI/ o6paTHaJI CBJI3b/12/, KOTOpaJI B npHHIJ;Hne MO>KeT 

6h1Tb ocna6neua yaenH'IeHHeM ,D;nHHhl nepuo,D;a /3,D;ecL cno>K

HOCTL onpe,D;enJieTCJI ,D;nHHOB nepHO,D;a/. 
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ABTOphl Bhlpa)l(aroT npH3HaTenLHOCTL E.II.JKH,D;Koay , 

r .A.OcoCKOBy H C.H.Cep,D;IOKOBOB 3a none3HOe o6cy)I(,D;eHHe 

nepaouaqanLHoro aapuauTa pa6oThl. 
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