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HacTOJllllH}l AOKJI<l,l\ aamwaa conMeCTHO c ll. T. To,nopOBhlM, 

HryeaoM Baa Xbey H M.R.IIommaaoBHM 11 BKJIJOtiaeT B ce6sr o6sop 

aeKOTOph!X pa60T no pa3BHTHlO ai(CiiOMaTH'IleCKOro no,nxo,na, a 

TaKl!Ce o6sop pa6ox, nocB~l!leHHHX HsyqeaHIO cooxaome1mn MeACAy 

aMllJIHTy,naMH pacceHHHSI llpli B~COKHX 3HeprHSIX Ha OCHOBe 06-

lllliX npHH4HllOB KBaHTOBOa TeOpHH. 

Mhl He 6y,neM OCTaHaBJIHBaTbCSI Ha BCeX pa60Tax /I-2I/, 

npe,ncTaBJieHHh!X 
1
Ha ,naHHyl!l ceK4HlO, TaK KaK 3!0 npHBeJIO 

6h! K qpe3MepHO~ pa3HOpO,l(HOCTH li CXeMaTHtl_HOCTH H3JIO­

JKeHHSI. EOJI:blliHHCTBO He BOWe,l\lliHX B ,l(OKJiaA . MaTepHaJtOB 

6y,nex ony6JIHKOBaao B xpy,nax Koa¢epeH4HH. 

IIepen,neM K odsopy pesyJinaxon aKCHOMaTHtiecKoro ua­

npaBJieHHSI. 
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I •. HOBOE B AKCHOMATHqECKOM ITOlXO~: 

a/ Teopa.H.CTOnKHOBeHHR Xaara-PIOBn.H 

ARCHOMaTM6CR.I1H TIO,JJ;XO,JJ; B KBaHTOBOll TeO p.lrn. non.H HatiaJI 

HHT6HCUBHO pasBnnaTbCR llJlliMepHo IO neT TOMY Has3,1{, Ror,n;a Billie· 
• I ' 

!UlJU!Cb TIJY.LI;HOCTI! T60PID1 B~3i\1;Yli\6HHfi. C TO'IRH speHHfl MdT6MaTH-

qeciWii cTporocTH Hail.6onee nocne,n;onaTen:&aoe pasBHTHe aRCHOMaTH· 
.. ~~~ 

tiecKoe aanpaBTreHRe nonyqvJJio B pa6oTax Yai1TMaHa H ,n;p. _ • 
I 

0CHOBHhiM llOH.HTI16MB 3TOM llO,JJ;XO,JJ;e .HBJI~6TC.H RBaHTOBaHHOe 

rafisea6eprono none, FOTopoe onpe,n;en.HeTCR RaR o6o6meHHa.H 

one paTo PHa.H qiyHRIJ;HR. Onepa:ro Il>l noJI{l .n;efiCTBYIDT B rM:&6e p:ronoM 

npocTpaHCTBe BeKTopon cocTORHM H c noJIOl!tl:!TeJibHO onpe.nenea-

aon MeTpHROll. 

,i(aJiee HaKIIa.n;h!BaiOTCfl Gn6.llY!OII1H6 OCHOBHUe Tp660B3HI1.H. 

. I. Vrnnapaaa:raoc:r:E>
1
o:raocnTenbHO aeo.n;Hopo.n;Hofi rpyllllH 

I . 
Jlopeaua~ 

2 •. Ilpll.HUilll Cll6KTpaJibHOCTll.. 

a/ CymecTByeT llMHa.H CHC'l'6Ma gJ.I1.1J'lqecMX COCTOJ1H.I1ll C 

nonOl!tHTenbHOM 3HeprHefi ( rf ~ 0 I ·r-o ';} 0 ) • 

6/ CymecTnyeT e.ll;MHCTBenaoe HHnapi'laHTHoe naeyyMHoe 

COCTO.HHMe. 

n/ (.;ymec:rnye:r o.n;aoqacTI'lqaoe cocTO.HH.I1e c HB.IiMeHbmefi · 

· Maccoii 6oJI:&nwn HYJIR. 

3. J10KaJibHOCTb TIOJI.H: TIOJI.H B npOCTpaHCTBeHHO pas.n;eJieHHilX 

TO'IRB.X R01VJ<1;YTHP,YIOT MI'l aHTI'lROM~.zyTMpy!OT • 
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3TOT llOCTynaT OT~aeT yGnOBHB MHKponpaqnHHOCTH.OH Ha­

Ma;:umaeT B6CbMa l!tBCTIUie T pe60B3Hru! Ha TeO pruo • 0CHOBlillM 

paooqRM annapa:roM B aToM no.nxo.ne .fiBJlfl.:OTCR QiYHKUilli YaiiTM~aa­

BaKYYMHI:le cpe,ll;HMe OT llJ,X:H13B6,JJ;6HI1M onepaTOpoB non.H. ,!J;i.H cnop-

. tzynap:lBKU 33,1{aqn p2.CCeRHM.H B .noneBOM llO,ll;XO,JJ;e He06XO,JJ;MMO BB6C· 

TH acMMilTOTHtiecime coo6o.zu;He TIMR I .in. H cWt"! • .Uonroe 

BP6MR 6ano aeqcao, B RaKOM Mepe cymecTBOBaHMe 3TMX nonefi 

CBH3a.HO C OCTaJ!bHHM.Il. nocrynaTaMH. CymeCTBBHHHJI BKIIa,JJ; B STY 
. ;22/ . 

npo6JieMy ClWI CfleJla.H B pa6oTe PIOMR /1962/ B pa3BHTH6 
;26/ . 

ll,ll;efi Xaara · • 

YnpomeHHO a:ro:r pesyJI:&TaT MOJKHO no.HCHRTI:. cJie,nyiO!I\HM 

o6 pasoM/.27/. CorJiaclio :reo peMe qeJIJieHa-JleMaaa1.n;nyx:roqetiHa.H 

myHRUM Yai1TMaHa CRaJI.HpRoro ITOJIR A/x/HMeeT Bll,ll;: 
- . D(.-) 

L.oiAC!X')AC0)Io>::! t ~ C;-j) 

5 
t-'1 . 

. --r 1. .1.DM c~-o·) olJ CM:t.) I ~h~1 
M . . 

r.n;e l-' . ;, r a,x. 0) .t D, c~) ~ lPf>.3 y~ ~rc-~ fi(k-~~ J..f<.. 
Onpe,n;eJIRM ncnoMoraTeJibHoe/aeJioRa.JI:&Hoe/noJie B/x/ ljlop.zyJioil ..., .t. ,.., 

,., 'V B(f")-= .ev(f') A(t;), 
r.n;e Alr} B(N4yp:&e-o6pashl noJieit A'/x/ H B/x/, a ~(f':L) -

nemecTBeHHa.H 6ecRoaeqao rJia.n;RM (j.lyHRUM, cocpe.n;oToqeana.H 

· B ,n;oc:ra:roqao Manon oKpec:raocTJI' ·t~m..t., npmeM .it(tt~~~;) = I. 
\ ' 

IT pH :raROM BH6o pe ·~ naeyyMHoe cpe.n;Hee npoHsne,n;<:HHR ,n;nyx -

orrepa:ropoB B 6y.n;eT con)na,n;a:r:& c .nnyxroqe~Hoit W,yHRUHeil 
(- . 

cBo6o,n;Horo noJIR .D 'l't'l ( ~- O ) .Ilyc:r:& f""" nonoMTeJibHO 
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- tiacToraoe_ pemeHHe ypaBHeHRH K7.!elllia-rop,noHa, OTJU!t!Hoe OT 

HYJI.fl Jlillll1> B ROHC'tlHOfi o6JiaOTH P - npocTpaHCTBa.BBe,neM oneparcp 

/Tnna onepaTo pa YHH'tlToJKeim.H/ BE,D;a: 

. IJ(i. t) :::· ; s [ .f~~) 1M?) - ~f~7.) £,Cr.t) 1 ~3 ~ • 
] I }X.,. ~1o 

:1'-.,::.t 
0npe.IJ;eJIHM B6RTOp!:l COCTO.flHrul 

v .. 
"tt' l-h., ... I f .. ) = ~ u-~, t').. . . B (h, t) I 0 > 

Tor.na cymecTBYIOT Oll.11'.DHHe npe,n;eJrn j ~ ({~.-, .. ~) ,npe,n;-

· CT8BJI.RIOUU16 COCIOil ij.- 'tlacTMHHe 8C.Il.M.ilTOTMeCRHe COCTO.flHHR: 

.t·: ~ ~ /( 'ft;Cl'-( .. ·,[..) ~ ~0:: (f._/ ··;f) /f == 0 

8TO H 8CT:b OCHOBHM TeOpeMa P!OeJIR. 

3JieMCHTH MaTpHUhl pacCeRHHR onpe.IJ;eJI.RIOTC.fl 06hl'tlHOti q;Op-

lv'v'J!Oi1: · 

S(t
4

··· f.,j~!-;··· ~~)= L~o..K(f._t .. •rf.,)l 'ti..{fit'''iff~))~ 
.tieCMOTP.fl Ha 60JI'&Ill06 llJ!HHHruiHaJI'&HOe 3H8'tl6HHe pe~yJII>TaTOB 

Xaara..:PIOeJI.fl, B nacTOHll\88 BpeM.fl o~eymaeTC.fl ue,n;ocTaTot!HM 

8Qq,<>RTHBHOCTI> TaRoro cnoco6a onpe,n;eJieimH S - Marpnl\hl. He xBa­

raeT CT!X>rO .IJ;ORa3aHHOfi pe,JJyKHHOHHOH ere IMYJJH rnna rr-.o IMYJih! 

]eM:aHa-Cl;1MaH3HKa-UnMMepMaHa,/2~/ ROTOPB.fl ll03BOJU1Jla 6H Bblpa3HT'& 

-qepes rf'YHRUHH YaitTMaaa BJieMeHTH w.arpHI.\hl pacce.HHnfl· I1oJie3HHil 
. /3/ 

mar B 3TOM aanpaBJieHilli c.IJ;eJiaH B pa6ore Xenna , npe.ncraB-

JienaoH na uacTo.flleyiO ROHcjlepemum. B sroil pa6ore noKasauo, 

"!TO 8MllJU1Ty.IJ;a pacce.HHH.fl 06Jia,IJ;aeT CBOiiCTBOM pacna,n;eHI1..fl Ha 

6 
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IJYlllW .3TO CBOllCTBO RMeeT fl,IX)CTOH !lJ.HsmeCIWll CMHCJI: aMIIJIMTy,n;a 

pacce.HHH.fl 'tlaCTHq·c HeayieBOH Maccofi aC.Il.M.ilTOTH"lCCKR He 3aBROHT 

OT npHCYTCTBH.fl ,n;pyrHX y,n;aneHHHX "laCT.Hq • 

,l.{arree Xenn t OCHOBHBMC'& Ha H3JIO.l!tCHHHX BHnie peayJII>TaTax 

PIDeJI.fl z nani>SY.flCI> npe~cTasneHP-eM .Uaiicoaa /.85/ ~.fl npz"lHHHoro 

ROM~TaTopa, cyMim onpe.n;eJIHTI> B pa.MI<ax no.nxo.na YafiTMaua 

sanas.n;HBaiOilllie H onepellCa!Dilllie WHRUH.H B o6" eMe, HY.l!t'HOM ~.11 

.n;oRasaTeJI'&CTBa ,n;HcnepcHOHBHX COOTHOlli6H.I!H. 

3aMeTHM, 'tiTO OCHOBHOH BOllpoC STOrO HanpaBJieHrui - BOll,IX)C 

0 ilOCT]JOeH.HH npHMepa, y,ll;OBJICTBOP.fl!OJJICro BCeM llOCTyJiaTaM 

.11 npHBO,ll;.flllH:lrO R HeT!liBHM:&HOM MaTpHile pacce.HHrui, .IJ;O C.HX 

nop OCTneTC.fl OTR~TRM. HeKOIOpoenpeABapHTeJI'&HOe paCCMOTpe­

Ime 3T~ro Bonpoca co.n;ePKHTCR B pa6ore X.H.XpH~ToBa/IO/, 
npe.n;craBJieHHofi Ha KOH~epeaUHi. 

d/ MarpHua pacceRHH.fl. YCJIOBI1.fl MHKponOO'JHHHOCTH 

Eorani060Ba H 8HarrHTmeCK.He CBOHCTBa aMTIJIHryghl 

oacceRHH.fl 

11apaJIJieJI:&Uo c aanpaBJieHReM YafiT~a e~t. c 1954 ro.na 

pa:sBHBaeTC.fl ,n;pyroe HanpaBJieane· aRCHOMaT.H'tlecKoro no,n;xd,n;a, B 

ROTOpDM HCXO,ll;HHM llOH.ffTHeM .fiBJIRC'l'C.ff rai1sea6eproBa MaTpMqa 

pacceR.H.li.ff, paCCMaTpHBaeMM KaR cWHRqHOHM acHMflTOTMSCRliX 

~ - noJie:i1 ~C~) :,-
rl' . " " . L. ~ r ("' . S = -;~ j ~,:s... .. • et~~ k (!C4 ··1 x,) ~ 'f(~t...)···· <((~ .. ) ~ 

1'1:0 
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11 pacmnpeHHM 38 MaCCOBYIO nonepxHOCT:b /T.e. He npe~DOJia­

raeTC.!I {D- • ..,.YJ c'f(!lt-) = 0/. Ees ;ra.Koro pacmupel!n.H ae~os­

MOr.tHO DOCT{JOHT:b HeTpltBUaJI:bHble J!OKa!I:bllbl8 onepaTOpb! H, B 

tiaCTHOCT!i, cq,o Ir.wJIUpoBaT:b yCJionne npH'IilliHOCTn. fJiaBHHMI1 

06" eKTa'vtll. HCCJie~OBaHM S,I:(cC:b .!IBJIBIOTC.!I pa,IUHllUlOfUllle onepa­

TOpl:l - napHauHOHH.hle DJX:>.li3BO,nHble 5 - MaTp.iUUl BH,D;a 

S"(~,·~·~x.l\) ==-

~nS S + 

blf(~,.)···<i>Cf(oxn) . 
z .i1X MaTpH'IH.hle SJieMeHTR. B nOHR:THH raidseu6eproaa noJIR B 

3TOM llO,D;XO,I:(e He BOSHHRaeT He06XO~IOCTH, riocKOJibKY nee 

sJieMeHTR ~~aTpn~ pacceJU!JUI, ,n;ocTynHRe aaOm:>.D;eaino, BhlpaJKa­

IOTC.!I qepes BaRYYAffiHe cpe,naae pa,D;llauHOHHb!X OnepaTOpoB. 

0CHOBHb!e llOCTyJiaTll B s -MaTpHt!HOM ilO,l:tXO,D;e OTilaCTH aHa.JIO­

rll'!Hbl nocTyJiaTaM YaiiTMaHa n, edTeCTBeaao, .neJIRTC.!I aa 

.n:ne rpynnH: I/ o6nmx cnoi~CTB PeJIRT.ll.BHCTCRoil HHBapHaHTHOCTH 

+ cneKTPBJibHOCT.ll, YH.i1TapnocT.ll s- MaTPHI'lH {S$ = I),cTa-

6MbHOCTll JiaeyyMa .i1 O,nHO'iaCTWllillX C~CTO.ffil.i1H; U 2/cne~naJIL-

Hb!X J!ORaJILHHX CBOHCTB; :x"pe60Baarut 0 TOM, 'IT06H Ba.KYYMHb!e 

cpe.nane pa,D;.i1anHOHHb!X onepaTopon c paSJill'IHLIAm apr,yMeHTaMH 

6wm. o6o6ntcHHHMH lf.yHKUHRMM YMepemmro IX>CTa, .11 yCJionrur 

npwmaaocTH EoroJII06ona 

_L J .~ s+ L = o DPR 
b Cf[t) l <iS~(~) J d .s X. • 

B n pe.n;CTaBJieHHon Ha KOH£Ile c.l8HU11.11 pa6oTe E .B .Me.nBe.nena M 
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M.K.Ilonulla.Hoaa /fJ/ noRasaao,t~To a pallR!lx aTux a.RCifOM pallwa.uuoaa~:~e 
Sl"l 

onepaTopl:l / ~, "'• / BHpalKaiOTCH c noMot;&IO T!llt aaaul!aeuo-

ro xpolion or•·t~eclioro npe.l\cTaarreHHR qepe a nocne.ttosa.ren cHOCTb oone.e 

npocrl:IJC "or or; oao,qooHl:IX" onepaTopo a l\..., ·, aclJ~.iJeRT ltlBHO 39.1:liHIHJillfX 

II~~b OT OAHOH TO'l!Hif. 

CRaF.9U H9CROII&RO CIIOB 0 COCTORHlflf B OOIIacTlf H3Yt18Hlf8 9.H9.1Ilf-

Tilt;9CRHX CBOi.lCTB U9.TpiltlHiiX 81I9MSHT"OB. 

Ka.K uaaecTao, Ha yen oswn npwt~uaaocTH cneAyeT wcttea aoae HUe 

"""" aanaa~liaa.ol!lew "~Yillllllflf f · /x/ Bes.ne,Rpoue 6y.nyl!lero caeToaoro Ho-. 

HyC'a r·+ 'op<lBO;lRIIlee H 9.H9.JJlfTWiiHOCTlf ee cpypLe ·o6pasa T \.lot" ( ~) 
B Tpy6 0 BO!l OU II9.CT\I• 

T + , t '-- f'-t .·, r e- r<.,. ' , c- rT j . /1.7/ 
Brra.rOA!l.PH ycnoalfiO c ne.RTpan&aocTw 71pasnftlt< HJ:Je sanasAHBB.!OillUe 

lf onepe'!1BIOIIlftl9 ~YHRI.\lfltl COBII9.~9.!0T B HSROTOpOH o()rracru ee~eCTB9HUl:IX 

' . /32-36/ 
m.myn~:coa,a Teopeua BororrL06olla o6 "ocTpHe Kmma" o6ecne-

'liUBaeT CYIIlSCTBoaaHHe S.L\UHOl-i ·aHarrWTIItJecRoV. :lJYHlllllHJ,ronouop<!Jaoil a 

H9ROTOpO~ i'OMUJl9RCHOll ORp9C1'HOCTif STOLl OOII9.CTlfo MaHCifMWibH9.R 06-

II9.CTb 9.H!l.IIIfTWtiHOCTU - OOOIIO'IIR!l. rorraMop¢HOCTlf - H9.ll~9Ha C riOMOIIlb~ 
. ;~7/ . 

HHTerpan&Horo .npaACTa!lrremu! ,;:a:icoaa .:; nww& .z:tnR sanaaAI:ID9.10!ll9l1 

u onepeP.!!llc~ll(e!i ·;~yHIH.!>IIf O):lHoro aeHTOpHoro apryMeHTa. 

J,rrR ~BYXtl!lCTHtlP.Ofi ·':JYHRlllflf fpuaa o6man 39..!(9."19. CBO.f.llf'i'Ci! R 

paCC!.IOTpSmlro 32 !l.HanuT:IG9CRlfX )YHRllM!i Tpex BSRTOplillX nepeMeHHHX, 
~ ' . . 

ronoMop~HiiX a pasnlftJfil:IX Tpytioaux o::Jrracr11x If y~oaneraopH"li:.llfX 

6 TOll!;:t9CTB9.U llJTefiHll9.H9. /JS/. 
Bpoc,anmTeif.a w rnaaep /<:.6/ paccuoxpeJI.n .BCIO oosoKynaocTb 

. ~ . - . . 

iJYHlllllfft, I!OTOpUe l)i;!l.Sl:J l:i!l.lilTCil 9.H9.1IIfT>It19CRUUI:f riPOAOn>re H~lli !£rl HehOTO­

poii e.;tV.HOfi ~YHI!Lir!U 1 1f Hamnlf tl!l.C.Tb OOOIIOtllllf· ronOYOp·pHOCTif, COOT-

. aeTc.Tayroll(eii cyuue Tpy6 OlHJJC oorracTeti. /Bca ooonot~Ha ronouop:~aoci-14 

a cr.yt~ae c aeHyneaw.rn t.!acc9.u!i He Ha!iAeHa e~e .'!al"e ~nil aeplilHHHoil 
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4aCTMI. TionytJ6HHUe MUH peaynbT9.Tll HBKRDTCH B H9.Cl'O~ee Bpeua Oa­

Ull!.ill CMI!bHI:lMH. Hap.F!,qy C '11'3B2CTHI:lM'il' aaanHT;JtJecma.rn Cl!OllCTB9.MH 

s.nec~; ,noRasaaa aaaznJTHtJHOCTb aMnrruTy,nu ynpyroro pacce.f!HH1f no 

,nayu aepeue aauu ~ 'II' t .B iienoTopoli OP.p ecTaocn seen rfm:nJtJeono~ 
06JI9.CT'il' • .IIOR9.3 aHa TaKJKe 9.H9.JIHTH4 HOCTb aapQHaJibHHX 9.MOilHTy,n 

.t, 
Tt. I~ I a ol!pecTHOCTM 0»sH4ecinlx T04elt /npu ~ > (M-rt>1) /. 

B/ EeCROHeqaaa CHCTeMa He~HHettHHX ypaBH6HHR 

~~a pyHKYHH rpHHa 

KaR MsBeCTHO,HCCI!e,noBaH?.e 9.HaJIHTHtleCRHX CBOiiCTB UaTpH4HI:lX 

arreuearos B p.fl,ne cnyqaea aosaorr.fi9T aonytJaTb pasnutJaue cneHTpanb­

Hue npe,ncraaneHRR /B tJaCTHOCTH,,ItHCOepCUOHHh8 COOTHOIDeHH.fl/. ECI!H 

Chl y,I:ten OCb· OOCTpOHTb OpOCTHe COeRTp9.1!bHHe npe,ncTaBneHMH .Illl.fl rpyHH­

QHil fp;~aa C rrp Q;f3 B0.1J;HHM ~!llC JIO!A "ROHQOB", M 0lf(H0 61:lJIO 61:l H~6HT!>CS!, 

tJTO aTHX npe.ncrasrreawfl H ycROBH~ yawTapHoCTH .nocraTOtJHO .nrra norr­

aoro onpe,nerreaua Teopuu. 

0.ItHaHo noar.-peTHUe uccrre,noaaau.fl ~awe npoctettmHx cnytJaea o6aa­

pymuaawT,tJTO aaanHTHtJecRan npupo,na ~aTpHtlHHX aneueHTOB ropaa~o 

cno~uee,a noaTouy ocy~eCTB'ii'UOCTb nporpauMH,ocaosaaao~ sa TaR aa­

suaae~o~ou "npHHLI'ii'De MIUtCHllaJIDHOM 9.H9.JIHTHtlHOCTlf" CT9.B>ITCH UO.zt 

couaeaue. 

C .ztpyroil cTopoau,e~e B pa6oTax ]euaaa u ,Itp.I29/;Boron»6oaa 
~~~ . . 

H ,qp. Ol:llla yHasaHa BOSUOWHOCTll (p0pU9.1!bHOrO HCDOJib30B9.HHII 

OCHOBiruX CBOHCTB YHHT9.pHOCTH H npUtl'ii'HHOCTH /6ea ,neTB.l!bHOrO HCCne­

.l{OB9.HHII aHalll'!TH'llBOCTH/ .l{JI.fl ~onyqeHHR 6eCHOHStlHHX CHCTeU aenHHefl­

HHX HHTerpanbHHX ypaaaeawfi. BnepBHe TaRaa cwcTeua ypaBHeHulil 6Hna 

aanucaaa w uayt~anacb a pa6oTax ]euaaa,Cuuaasmta 11 UH¥Uep~.raua. 

Ha STO i.l RoarpepeHQHl/1 00 nyqe Hl:l TpH paoOTI:I, DOCBRUleHHl!e pasnutJ­

HI:lll nQllxo.nau R aTo~ nporpauue. B pa6ore Me,ItBe,Iteaa u·nomraaaoaa/51 

IO 

yl!a39.Ha.·B03l.!Ol!'HOCTb CTpOI'O·BHlleCT'il' C>ICTeMy :fp!i.Bii2H>IH ,[tlUI l.itl.l'-

pHqHbX aneMeHTOB TORa H9.·U!l.CCOBOll DOBepxHOCTH. uTYeT~U,O~HaRO, 

'ITO 3TOrO 61116 He,llOCT!l.TOtlHO .ztnH onpe.~teneH>IH riJH3H4eCl!>l WHTe­

peCHLoX aneuearoB uaTpHQI:l paccenHHa. B pauRax Teopuu aoauJiileHHii 

DOR!lS!l.HO 1 tlTO 3T!l. CHCTSU!l. ypaBHeH~Iil >11.1::; eT. e.ztUHCTB2HHOO /c TOtJ­

HOCTbO ,qO O:lllt!HOI'O llHCJI!l. ROHCT!l.H'!'/ pemeawe • 

]f;aytJeHHe. 3TO!l CHCTS!.W !D SBOnHeT c,ne •r!l.Tb H ltPYI'lfe UHTepecaue 

aueo,nu. rioRaaaao, tJTO B. otcyTcTBHe HOHTptJneaoB cwcreua ,qonycHaeT 

TOJibRO ·TpHBHanliHoe pe1ueaue / S: 1/. Qp;,reHTI:poi:HlllH!l.ll o·~eaHa 
· aosuoaraHX cTeneaen po'cTa /npw pasaocepaoit pact.HlCRe · HllnYJILCOB/ 

npUBO.zt'ii'T H peayD11T!iTaU 1 143B8CTt:H!.I H3 reopU>! B03UYiileHnii. llpH 3TOli 

o~eaHe, npaa,na,.nenael'C.fl .onpaa,qaaaoe ron1:Ko. aaanorHetl c re op11e~i 

B03UYIIlSHIIR ,.l{ODYilleHHe 06. OTCYTCTB!rflrf lfOMOSHC!l.LIHirf CTeneaeli pOCTa 

B cyut.:e DO npoMel!!yTOtlHHU COCTO.f!HlfiiUo 

B pa6oTe B.A.~anuoepra /~ "06 ypallHSH'II'IIX » aHcuouaTwt~ecxou 
no,qx:o.ne", aapn,qy c o5HtJHHW Tpe:>oaaHHHMH nor:ant>aoli Teopua, aaiua- · 

.Ill:lB!l.eTCH YCI!OBHe I.IHHHU9.JibHOii CUHI'YIIIIPHOCTH ROMiAj'T!l.TOpa onepaTo­

pOB DOI!.fl H TOliB. npH p!l.BHHX Bpeueaax. B cnytJae TeOpWW CR!l.iiHpHOI'O _., 
nona Cf (t:, ~ \ aTo ycnoaue TmeeT l'!HJt 

l ... -, J te(t1 ~> ce (t, ~ > = 0 ' 
r.zte 

'f (ll) = 'f~ t,.) - 1 D::- C If.-,.') i (i) .t>t'. 

flo-B~,ItWMOUY,.ztODOI!HHTenbHHf. DOCTynaT Qatiaeiepr!l. CBO~lfTCii 

K BHClOpy llHHHMaJII>HWC CTdneHefl paCTa uaTpUtlHI:llt aneueHTOB 1 ooec·ne­

tllrflla~WX aeTpllBIIancHoe pemeHwe. Bux:o~ aa uaccoay,a no~epx:aocTJ> 

II 
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OCj'tl9CTBJIHe'l'C/I TOIIbliO·IJO OJtHO~"Il9p9U9HHO~i- B'B!l,!tp!lTY H141lYIIbCa 

OJtHoii ua ttacTln~. PaccuaTpllsaeua/1 cucTeua ypasaeau!l otteHb 6n:JaRa 

:n.c;;cTeue,npeJ1nOl!!9HHoli ti pa5oTe Ue!!Be:tesa·u ITonv.naaosa / 5/. 

fi!~BH09 p!l3JiiiitHJ9, ec IIH H9 I'OBOpUTb 0 CIJOC o()e 'BHBO.rta, C OCTOHT B 

TalJ, l! To ::?a~iaoepr. npuxo.rtHT R v.aTerpo-~w)ilepeH!.illaahHI:ILI ypaadeHliiHM, 

DOIIl:3YIICb .ItU) )epeH~IlpOB!lHU914 /s ttp OCl'p!lHCT B9 ll!AilJIIl:COB/ .It II Jl ' 

'l'OI'O, t.'l'OOH IJCRi!rJ'Gl1Tb Dp01!3BOJibHE;9 BlfQHTaT91IbHU9 liJI9HHo tfilcno 

11pO!l31l0llbHi:lX DOCTOHriHUX;BXO,!t/~IJX 'a T90f!l'l!O,COBDB.,:taeT C tli1CJI014 

HO HCtte3aDmHX Ha 6eCKOHettHOCTH UaTpHttHUX aneMeHTOB. 

Bonpocy · o. cylliec reona.HHH perueatdi noneaux ypa aae1U1ti noc sa­

a;;,aa pauoTa. Teitnopa /
31. 8To olleac B!lrrH!l./1 •Ipo6newa. OcTaeTcn 

TOJI:;IiO C QV!!l.ll9Tb, LITO B · npe~CT!lBJI9HHOII T9HCT9 H9 CO.lt9P'IIUTC/I 

. an o~ao!i •)'lpuyn!.l,u noaTOMY Tpy,;tao C:fJtHTb,s HaHo!l: uepe B aeii 

p:;;::.Ie li uo.rtHHT~::ii ao npoc. 

!2 

II • AC.IDmTOTlPIECKHE COOTHOillEimll l!~Y. .AMIIJIHTY,I(AMH 
YIIPYrn ll HEYIIPY.I'liX IIPOUECCOB 

a/ o~~He Tpe~oaaaHR,aaxn~HBaeuHe aa MaTpuny paooeaaaa, 

H POCT auiTnHTY!lH pacoeRHHff B RMBYXLOHOM npooTpaHOTBe 

Cpe!!H OOHOBIUtX OOOTYJiaTOB KBaHTOBOtt TOOPHD nona HM88TOSI YOXOBHO 

MaTeMaTHtteCKOrO xapaKTepa: Tpe~yOTOff, T!TO~H 3X6MOHTH MaTplHlb! pac­

OOfiU!ff 6HnH o~oeime HRHMH cfJYRKilHRMH yuapeaaoro pooTa, TtTO oCieoneTtH­
\. 

saeT IlOXHHOMHRnbHYID orpaaHTt6HHOCTL npeo~pasosaaRR ~ypLe sanaS!lH-

/32/ ) BaJl!l!Ol\ aMMHTY!lH ( OM. HanpBUep I 
1 

TOOpeua 1 .OHO !lOOTaTOT!HO 

80T60TBOHHO 0 cpH3HT160KO~ TOT!KH 3P6HHSI1 TaR KaK OTpamaeT pasao­

npaBHOOTL KOOP!lHHaTHOI'O /x/ H HMIIYXLOHOI'O /p/ llP8.J(OTanJI8HHti H 

!laeT B03LIOmHOOTL I'OBOPHTL 0 HORRHLHHX osonoTBaX MaTpHnBHX 3X6-

MOHTOB B O~OHX npe.JtoTaBJIOHMX. De3 3TOrO npe,llnOno;r;eH!1H l!GJ!b3H llO­

lfY'lH'l"L !!WKB O~HT!HllO !!H006POIWHHHO OTHOmOHHff 0 ROH6'1JHHu 411CROM 

BHT!HTrutH:It. 

BoaHHKaeT aonpoo- aaoKanLRo 3TO Tpeeiosanue aesaauonuo O'l" oc­

TanLHHX cpnauqeoKnx npnauunos noRanLnott Teopnn u, B nepsyro o-qepe!l~ 

. OT npnaunna MnKponpHTtHHHOcTn.:3TO'l' aonpoo HHTepeoen o TeopeTHTteo­

Koli TOT!KH 3P8HRH, TaR KaR qDPMRn~Haa TOOPHff B03MY,mOHHtt !taeT yRa­

saHUff Ha TOi T!TO B CJ!Yl!il.e HenepeaopMRPYOMOtt TBOPRR aMllXHTy,ll;a B 

l1L!IIYJILOHOM npooT}lanoTae aospaoTaeT ~HoTpee nro~oro nonu.noua( oh~7/) 
lipooTHe O,ll;HOMepaHe OPID46J?H 0 r,•yHH:].\¥UiMVI, B03paOT8.lOJl!HMR B Bepxaett 

OOHYMOOKOOTH 3HOPI'l1H ~HOTpee HOKOTOpOtt 3KOIIOHOHTH,noKa3HBaDT
1 

TtTo O,ll;Ha TOXLKO ananHTH'IJHOOTL npeo~pasoaaaun WYPLe sanaS!lHBaEme:lt 

•WHKUHH H6!tOOTaTOT!Ha MH TOro, tJl' O~H 3Ta cfJYHKUHR Y!lOMOTBOpmta 

npllHI~vmy mmponpiF!l1HHocTl1 /cu. (38) 1. 

IJ 



B padoTe /I9/ npnBe,JJ;eH~ apryMeHT~ donee' odl!lero xa­

pauTepa B llOilbSY YTB9pll!rt9HI'IR, tlTO AITil HenpOTI'IBOpe'lliBOfi Q.JopMynu­

pOBRI'I YCITOBI'Jff t.'I'!Rponpi'Jtji'JHH'JCTU ayrrrao npertOOJIOWUTb 1 tlTO !l.!.l!llliTTY;:ta, 

RaR 0YHRI..li'IH saepruu, pacTeT Me]lrreaaee mJ6o?. sRcnoHeHTil 

/
.-.- e.f ... / 
/ {w) I ( Ae. .e. 1 ~7 ;:>;, b ~ 0/ /~.1/ 

rrte E. - mo6oe nonol!mTencHoe q;~cno. 

Ecnu B I'IMnyncCHO!I. npocTpaHr:TBe rtooycTifTb po,cr ulicTpe<:l sHc­

noHeHTH, To caua nocTaHoaila Bonpoca o noHancHHx cao!lcTaax B 
1:, / 

x-npOCTp9.HCT8~ TepneT CMIJCn. 

3cma ,qlfLlJ;ilepeHJ..tl<l!l.nbHHe ceqeauH napH nepeRpecTHUA npoJ..teCcoe 

BOspacTatOT Ral:l !jYHllUIHf aHepr>H! ~~ :lmsr:tJSCROll 06nacm/ He 6HCTpee 

HeHOTOpOI'O llOJJIIHOUa,TO US YCllOBI'Ifl tA:1ItponpUtlUHHOCTW 1 8lifliOtlail /2.1/, 
' I, 

Cne,nye'f', tl1'0 aMnnuTy,qa STUX TlpOJ..teCCOB !IOUUH'JlmancHO OI'P!l.HI'ItleHH BO 

BCeii ROll!lneiiCHO!l ll UOCROCTU SHeprul'l. oTO Bl:ITeRaeT US aaanWTiltlHOCTH 

arJnnn:m a aepxue;; u onyu nocRoc rn aHepruu u Teopeuu ~parMeaa­

nuu~ene~a B Teopuu aHanuTWtleCHWX ~YHKUHH. 

Ilpe,nnonoll!eHue o oonuHoMifanbHop orpaHHlleHnocrl'l ,n11qxpepea-

J..ti'I9.UbHI:lX C9li9HI'J~i B '.)}IISI'Ill9CKOii 06IT!l.CTI'I /KOTOpoe ,qO~T!l.TOllHO 

XOpO!!iO onpai>AiiB!l.eTCH Ha: om;Te/ UOli!6T OIHb llonyi!eHO 1'13 Cnertj'!Ol!l9I'O 

6onee cna.Ooro 40llYJil9HI'IR: 

I T(A,t:) I < A .v o.-b w ~~OJ /2.2/ 

Ror.11a oepe,ljalla wMnynbca t npo6eraeT an:mnc, J!eMaHa 1391 
Torrta, no nbs yncc aHanwT;fq Hoc Tel? ar~onuTy.z:tH a an n>mce JieMaHa u 

ycnoa!feiJ YHHTapHOCTU,MO}?HO ilORasa'i'b,CJJe,.'t/fl rp;m5epry .1'1 Jioyi'~~~TO '(; 

Q!H3nqecKoil oOntiCTH ( t €; 0 ) aunnHTy.n;a T ( S, t ) pacTeT He 
/ 

Ob!CTpee llOntlHOMa OT J , KOr,n;a j CTpeMHTCil K deCKOHetiHOCTH 

!4 

I 

r~~ ' -;.~~.:-~·.- " m·-; ' 

1 .. 

I 

:II 
.. 

l1Ta.K, Mil Bll,li;HM
1 

'ITO npll B6CbMa cJia6HX' H 6CT6CTB6HRUX npe,JJ;noJio­

S6HRHX TpedoBaRHe OOJIHHOMHaJibHOn orpaHR'16RHOCTH aMnJIHTY,li;H CJIB-
' 

,JJ;yeT na OCTaJibRHX ~H8H'l6CKRX DPHRnHttOD JIOHaJibHOn T60PRH OOJIH. 

3TO ~6Jia6T BBC~a B6POHTHOtt cnpaB6,li;JIHBOCTb npe,JJ;nOJIOS6RHH 0 TOM, 

'lTO_B aenepeaopunpyeuon JIOKaJibRon Teopnu ( ecrrn TaKaH Teopmn 

E006me cymecTBY6T) aunJIBTY,JJ;a ReaRaJIRTH'lRa no KORCTaRTB CBHSB 

B OKpeCTHOCTH HYJIH. 06 STOM CBR,li;6T6JibCTBY!!11' Ta.K:r.!e MO,JJ;eHH, ,JJ;o­

HOJK8Hllh!8 Ha KOH<!>epeRnBB ApdyaOB!lll H Jf.P_IB/ aa OCROB6 KBa3HIIO­

TeHnRaJibROro OO,JJ;XO,JJ;a B KBaRTOBOn TeOpBB OOJIH (eM. no 3TOMY noBo­

,JJ;Y TaKS6 padOTY Jil41~) • 3TOT B3rJIH,ll; no,JJ;TB6Pm,ll;aeTCH 'l'aKSB pe-

3YJibTaTOM Re,JJ;aBaen padoTu rnpoepa
1421, B KO'l'opon Ba npe,JJ;nOJiome­

RBH 0 aenepeaopMHpyeMOC'l'B TeopHH H aRaJIHTH'lROCTH no KORCTaR'l'B 

CBffiH aBTOP npnXO,li;HT K BllBO,JJ;Y 0 R6JIOKaJibROCTB T60pHH. 

6/' AcnMnTOTHtieCKRe paBencTBa AH¢pepengHanbHHX ceqenH~ 

AnH nepeKpeCTHHX npogeccoB pacceHHHH n ¢oTopo;geHHH 

/ 

0Ka3b!BaeTCll, tiTO .COtieTaHHe CBOHCTB aHaHHTi'ItiHOCTH, n~peKpecT-

HOM CHUMeTpHH H orpaHHtieHR~CTH pOCTa n03BOH.SieT nonyqnTb aCl1MIITO­

TH'16CKH6 COOTHOmeHHH M6l!OI:Y aJ,HJHHTj,l\11Ml1 nepeKpeC'l'RH.X OpOU6COOB. 

ITepB06 OOOTHOm6HHe T8KOro po,JJ;a- paB6RCTBO DOJIHHX 06'16HHll B38HMo­

,JJ;6llCTBHH 'laCTHUH H aHTRqacTHnH- 6uno OOJIY'!ORO ITOMepaaqyKOM/
4 S/• 

BnooJie,JJ;cTBHH pii,il. padoT 6HJI nocmrntea 6oJiee noJIHOMY ,JJ;onaaaTeJibOT­

BY H YT0'1H6HHID ~PMYJIRPOBKR TeopeMU ITouepaR'lYKa. ~6Cb OJI6,JI;Y6'1' 

OTM6TBTb padOTY CyraBapa H HaaaaaBa/44/, B KOTOpott dana ~8KTH­
'16CKH "nepeoTKpb!Tii "n BROBb ,JJ;oKaaaaa Teopel!a c]>pameaa-JinR,JJ;eJie<!Ja • 

I5 



B nocne~yml!lelt padoTe Mefiuaa1451 odpaTM BBHl4anze na TO_, 'll' o 

a~ec :& pe~:& n~eT o KnaconqeoKoit Teopeue !113 Teopll!l/1 anwrHTJlqeo­

KHX <f>YHK~lllfi.Ha OCHOBe 3TOfi TeopeMH CyraBapa/44.,46/111 MeiHa.a/45/ 
~ann npooToe H BCTeOTBeRBoe ~OKa3aT61ILOTBO TeopeMH IToYepaaqy-

Ka -npH ~OOTaToqao od~HX YOJIOBBHX.B ~aJI:&HOfimeu Ban XOB R ~yG-
. /I5-I7 47-49/ 

HBHOKII!e' T60p6T!IIKII1 ' UOJiyqJ.IJIB aOIDlllTOTHqeoKRe OD-

OTHOmeHHst ue~y ~nq,qiepen~nrur:&HHMB cetieHI1llMI1 nepeKpecr nnx npo­

~eocoa paooestBHst, q,oTopo~enBH, a Taxme ue~y nonnpusa~onnu­

un aq,q,BKTaMR. ~em nonyqeRRst 3THX OOOTHOmennfi YH npo~eMOHOT­

p:apyeM Ha npRMepe CKWIHPHHX qaCT H~. 

PaooMoTPRM napy npo~eoooB : 

4-l. -t- f.·\.. - c:t.a, -t Po~ I . 
I :II 

. ~ -r .e-!.. ..:;, Cl. ... -+ Po .:t., In/ 

:I. 1r' 
aunxnTY~H K aropux T (-l,r) u. T (A 1·t") HBJUIIOT c H KpaeBuu:a 

aaaqemm.1 n o~non n. Ton me anannTR"'eoKoll <f>YHK~nn T(J ,t:) 
na paann"!BUX deperax paspeaoa. 3TH aunnHTy~u oastsanu ue~y 

00 dot1 COOTHOmenneM nepeKpeoTHOtt ORMMeTpRH / ~IJU1 npaBR!IOM 

noAcTaHOBKl1 Jloy I: 

'*"" ~ ]f_( j I (.t~.,t) :::. T )~·t;-
1 /2.3/ 

.A+i+.c.t s:o·~ m./"' 
.(. 

I6 

ITpe~nanomRM, ~TO MaCOH ~aCTR~ TaKOBH, ~TO H3 npHR~HnOB 

1!0KaJI:&HOlt TBOpHH cne~yeT UHMHTB~ HOOT:& rumJIHTY~H T-./ J1 ·'"\;" ·/ 

npH <f>HKC~POBBllROM t B KOMnn:eKCROfi UJIOCKOCl' H J . C paapeaaull 

~01!:& Bell!BCTBeHRdi OOH • qorodJl OXBaTl~T:& IOiaOC aMUJIHTY~ 0 ~OoTa-

TOqHO OdlllHM.aOHMUTOTR~BCKHM llOBB~eBBBM 1 MU BBOXBH BOfiOYOra­

TeJI:&H~e noHstTHS • q,yaK~JU> 'fl~ ;t") dy~eY Ha3HBRT~ ~onyoTlUI_Ofi1 
BOJIH 1( <f_(J> 1~)9-HWIHTB~Ha, H.B np BBOCXOXHT JimdOtt 3KOUOHBH'l'H 0'1' 

I..<> V B Bepxnen nonyMocKoo'l'Jt,nenpapliBna aa-BeDteoTBenndf ool't 

B eCJIB 

-~· <e c~.tL. _ 
.)~; ~-(-.4,tJ -

- ~ -rrr;~...{L..)· --
.~ .v 

, . /2.41 

r,J;e, ol( -\I).- Up0l'13BOJI:&Hast B61ll60TB6HH6R <lJYHKUHst OTt, .ITpHUepoY 

~onyoTHMOfi <f>YHKl.llUl, YOSBT CJIY1\11Tb <f>YHKUHSI Bll,ll;a · . 
. • . y(t) 

o((b) . . J(t'~ . . -, 
Cf(,!Jt-) = (j-rA) ·. [~(~_t-4)] ~~Lj_:Ll ... 

Ooaoanott peaynbTaT oo~epml'lTOH B one~ymmett Teopeue. 

Teopewa .rryoTb ~Jist ne~aropofi ~onycTRMort <f>YHKUHH, 
-'i'· r 

OYIIteO!BYIDT KOUe"'HHe npe~eJIH 1t . · / · ( ,c ,t'} 

VI.(t) - . ~ I.J.A ~~> v ( tj,.. L, ·-. .- '.,_., 
. - . JJ_,,r tf(Jit-) . I -o4cf f(- ..0/t.) . 

. Tor;n;a B JIOKa.rr:&no1t.TeopnH. aTR npe~enu paBHR JJ;pyr APYI'Y 

v :t ( i) !:- v Jr {-t-) ' 
OTCIQJta OJIO~yeT aoW4IlTOTlll'IBOKOe paBeUOTBO .li;Hq¢epOUURaJibfl!1X 

oeqeHMM npo~eccoB 

·.l;.., 
.b~,p 

a b l-(.h,"]/ J.-t­

J.. b. 'I£ (~I 9/ ~/\ 
17 
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,noKasa.Ten~ocTao aToll TeopeuH ane•:.reaTapHuu o6paaou cao,qriTCH 

B Dp~U6K6HI410 TeopeUH <l)parUeHa.-JhJH4ene1Ja. .1( <lJYHlll~HK' · 

V(i,~;) ~ T("!t-) 
. Cf(-',e-) . . . 

npe,qnonomeHHe 0 CY1.16CTI!OB8.H'HU np~,qenos /2.5/ aToll cpyHHU~IIf npu 

.A_.,·~ ~··,rpy6o I'OBOpJI,OSH8.li8.6T,~TO a.uan~Ty.,qa.T (.s,-t) 
HU66T ODpe,qeneHHHi pOCT,a He OCUHnnHpyeT. 

Teg~eua. ~~e.ryeua-Jhmnene~a 

/l,IH c"JopuynHoyeu numb 'llS.CTHHfi cnyt~a.~ Teop ew, 
aeo1xo,qHuHH ,qnn aa.mHx uene~/. 

. . . .-G-
nycn fC-t) c. a.uan~uqecnn tlJYHBI.llfJI .0'1' t. .. ~to :e. ) pery-

napuaa s ·aepxuei ~onynnoc 1100 TH :t-. u .cTpeuuTCH s,qonlo B611!6CTaeaaoi4 

ocu 1! JioaeliHHu npe,qe nau A. 11 .t npu i: _, ~ _,.. • Tor ,A a, ecu 
_.---------

"' F .C. , TO· HS.I,qeTCJI T8.HS.II· DOC nell 0B8.T6!1ll HOCTb TOiieX C UO.tzy D.HWII 

n..., _, r'l , 'llTO )'~ 

...... I( l f (~)I 'l -e. ' -~ > o 
/'l:/ ... t... . 
(i t.f('ll • 

B HauJeu cnyt~a.e tllYHRI.llrllf V (.4 ,-t;;) a.ua.nWTHllHa. s sepxue~i D(lny-

nuocRocTH .) /npH ;lJHHCHpOBB.HHOU -t;- /I'I p8.CT6T U6.IlB6HH66 nro6o!.\ 

aHcnoseHTH. • n~sT~uy ee npe.nen1:1 np111 .A_. ±. '.P it~niiu coana,qan. 

Pa.ccuoTpuuynpyroe pa.cceasue· auepe,q a npe,qnonoweHHH,tiTO 

D<.{o) = 1 /2.7/: 
B noli cJiyqae rumJIHTY.JUi · nponeccoH ynpyroro pacceaHKII Bne­

pe.zt 'HCT~HHO aellTpani.HHX tiS.CTitll~ ti~CTO UHifUI:I~H a· CtiBY ODTHll6CHOii 

TeopeUH HU66T U6CTO paBeHCTDO 

~ 
K I ~ 

i":::..o 

4 
{611 

18 

. .L 

.[o~J ·. :/2.81 

0TU6T~U, liTO. B cnyllae ynpyroro pa.cceii~H !AOF.!HO OCB060.IllfTbCH 

OT ,qony~eH~II 0~ OTCyTCTBH~ OCUHIIIIIIU'H~ 8.UD!IBTY.IlH,eCnl4 Dpe~nono­

mllTll, ttTO !.I~!.IHe 'll8.CTW aMO!IWTy,q 1! aCWUDTOT'Hlle H60TpWU8.TS!IbHY 

lsTo sase~ouo aHnonsneTcn ,qnn acex saeprw~ np~ ~=0/. Tor.zta 

~nR !lOIIYliS~fl pa.B6HCTB8. /2.6/ .IlOCTaTO'IlHO npe.ztDO!IOF.!'HTll OTCYTCT­

BI'l6 OCU'HII111lU~ii nl'lmll B .zt~:~~~peHU~B.nliE!:JX c.e'llS~IIXo 

,npyrwe ycnOBWH, np~ HOTOpHX Ut.reeT 1.16CTO p8.B6HCTBO ,q~-~~J;;peH­

~~anbllHX cet~eHKn,o6c~,qa~Tcn B /18/, B cnyt~a.e,Hor,qa aunnuTy~a 
~(JI~) HUS6T l!OHeliH06 lll'lCIIO Hynen B D!IOCHOCTH· ~ ,peaynbT~T 

aToii pa6oTi:l MOJReT ClHTb c:popuynuposas cne.~tYJO!i~Tt!U oeipa.sou. ITycT& 
:t ' fi (;,tj ·; ~ l} CYII!SCTByeT npe,~ten 

-~ 
s~,4 TTL.(.J,tj 

Tor,qa f = 1, ecnu apryueHT /~as a/. OTHomeswa 

T \.A,t') IT~ (;,t-) 
pacTeT /unu y611aa.eT/ ve,qneasee .f...:.-6 /cooTBSTCTBeHHO -.C.. 4 I np1 

! .J> rf' ; Y ~U66'f 11 OH6'1lH06 DOn Oll!lfT61I bH 06 S H8.li6HHS, OT!II'lliHOS OT 1, 

ecnw .lJa.sa. aToro OTHo.ueHHH pacTeT /y6HaaeT/ Ra.H t.1 I - l.;,_J /; 

0 = 0 wnw ot' , eon~ liJasa pacTeT /y6usaeT/ 6HCTpee {.,-a I - 4.4 /. 
B pa6oTax 115-171 CiYnH ycTaaoaneHH acHunToTullecHue cooTHo-

mesuH Mem.ztY a.unnwTy,Lta.UH npoueccoa pa.ccenHKR llaCTUU co cnuaou: 

;.~esos-6apuouHoe paccenuwe, 6apuos-6apuoHHoe pacceHHO!e 11 !foTo­

POJK.IleH~e,w !IOIIYtiSHH pasn~'llHI:Ie COOTHOlll6HHfl !.ISJK.tzy ,A~~p6HU~Ianb­

Hl:lllH C6tt6H'HHMI'l, DO!IHUMI'l CelleHHHI.IIf 0 DO!I.flpllsaulfOHHH'UU ai>-lJ611T8.uU ·u 

T,,q. B ti8.CTHOCT\l 1 1'li.IS6T USCTO aci'IUI1TOTU'Il6CH06 pluleHCTBO.T.l'H<~·~epeH­

~I'l8.1IbHI:IX celleHH~ cne.nyro~~x npoueccoB: 
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D{:04SCCU BU.qa 0 + 1/2 -9 0 + 1/2: 

n~ .. ~...., Tt.+-t r ... n-.t ~ ....... 71--t ,, 

j(++ r __., /(~ r " I<~~ t --!'I<~ t/ 
f It+ ~ + 1<- - ... f 

7!.-tr-'> r+-"- .. .,.t-') 1l+~ 
K• -- / 7!.-., r -') 1' " .. k., +- r _.., 11f-t- A I 

r..,.-t He.._, i>.,. lfc."- .. r +.Jtc. -> r+-tft-«..A • 
I - / 

opo~eCCll BWA!l. 1/~ + 1/2 _.., 1/2 + 1/2; 

t-r- t - t -t t .. f-t- t _, r·-t- t I 

r-~+ r-? !+-.... t <.( J:'-t-t-t ~ 'l"-t-ft 

1 +_.. t .... r ., r. + .. f -t f ""> I+ -t- 1:.. +. 
/ 

opouecci:J BI'IA!l. "( + i./2 ~ 0 + 1/2 : 

r + r ---? n+-t,., .. r.,. 1'1 ..., TC-+ f . 
I{ai: U B C11Y'4!l.S CH!l.IIHPI!HX '4!l.CTI'IU, ec !Il-l uueeT MSCTO -/2,7/, TO 

auorrny.q!l. 'ynpyroro paccemmf! H~ - ue~clHa Ha npoTOHe Bnepe~ 

tv.CTO MH'iHJ!l. lf YJlOBI!~TBOfRSTp!l.BSHCTey: 

46 u;, .. ~t;r)J -./ _1 _ L b ~ (~<-~r)] ~ 
,u-- . . . t::o . . tcrr . /2.9/ 

6cnu YliHTI.JBal'b U30TODI'Illec:>yi0 HHB!l.pi-IaHTHocrc,To u cnyttae 

ll"OH-HYRIIOHHOI'O pacCeRHI'IR llOIIY'4!l.SIJ COOTHOweHI'Ie: 

[~(1t~,~ TlrJ _ 1_ ~rr-trr(-tr1~)7-./ 
d..r ,_ .u- J.:. 

-t ::..> 

.t. 

_L -[t>llr{71 fl}j2.10/ L6 -,r 

!.:Oll!HO yCT!l.HOBTTb T!l.I!Jl'S p!l.3lii'IliHU9 C'JOTHO!liSHUR !.19l'!~Y II OZ:R-

pM13!l.Ul:OHHlan~ ::rppeRT!l.l-m B paccMaTpaeaeuux npoueccax. 3·'4aCTHocru, 

!10li.t1PU3!l.UiiH llpOT.OO OB OT,It9.GH B npoueCC!l.X p!l.CC911Hif1f ll± If n--ueaOHOB 

· /GO/ 
/cu.Ta:tn:re / »nu npoToHa u aHTwnpoToHa Ha nporoHe B acuunTOTii-

Re paBHbl DO 'BSlilf'lliJHe lf trp OTI'IBOIJIJIJOP'Hll 110 3H!Ufy 
1 

a IJOIIH!-lf39.UWII 

npoToHa oT;~al!M u pucceauuw !t~ - ue3oHa oGpa1:4aercn B uynb. 
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B MOJleiJ!IJC C BH9UIHIH.Hl CHMM9TpilHI.!kl /yiDIT!l.pHaH CW!J~JeTpl1R, ClP.!-

MeTpHH rpyrEill G.z / CYlJ19CTBJ'IOT CBH3l1 UliliK.!tY aunnl1T:(.!laMn pasn~Fl-
HllX ·llpO~eCCOB, 0,!lH!UfO 31':1 CBH3l1 ,ItOB:liJbHO Cn 0;RH1l H !113 HllX He llcer­

,na y.qaeTCR !lOIIYlilPb ,!lOCT9.TOtlHO IAHOro UH.pOpM!l.Ul-111, C UOiAOL\biO !l.CUM[l­

TOTHl!SCHl-lX COOTHO!llSHl-111 U9F.!l'IY 9.Mil1Jl-lTY.zt!Wl-l 119p9Rp9CTHIJ.x; llp04SCCOB 

MOl:iHO ynpoc Tl-lTb C 0 OTH089HilH, BHT9R!l.l0ll\lf9 113 CBOllCTB Cl1!.:1-i'3TpllU 
1 
If 

llOayt<liTb .l\O!IOliHV.T9UbHI:JG p9.BSHCTB!l. M9ll'.!IY C9l!9Hl-li!I.IH, 8Ti'l C'OOiiJOUJe­

llll/1 !.Ill Bl:ilH!Ule'.ll ll BU,!l9 Ta6nlll~l:l, Jlrr.fl Cp!l.BH8Hl-l/l '1.11-l Bl!lltOliHM B T9.61!Hl!Y 

T9.Ittl(9 H9ROTOp119 COOTHOlil9HWR, BHTell!l.:Oll\lfe TOIJb HO 1'13 BHCITJWX CIIM!AeTpllfi. 

1.1!-1 l1Cil01Jb3YSM CIIS.!tY!Ol!1l-16 0603H!l.li9IDI/I .rtrrfl HB.3B!l.HifR MOJ191Je~: 

I - 113 oromrlleCRaa uuaapvla RTHOCTb, 

T - Tpi'IDneTHaa MO,!lenb CaRaTH, 

0 - ORTeTHaH Monen& c R - nHBaptf!l.HTHf'Cl'blO, 

G .t - uonenb ~.t. , 

~-~ - -Teopeua OparMeHa-~lfH,!lene~a. 

MH l-!Meeu cnel!YiOUiYiO ra6nt1uy: 
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I 

I 

i I 

CooTHomeHlUI 

G'(-r..:tf...., Tt:l-t'- i 6"'(11-r- _,11",). 'l 0 

.t.. 
o(1l:!t-J-r.tf)-.lG"(11-t-"'lt""'J"' J_ [G"t.t (1l:tpJ] he 

;._ "' 11 I 

&(K~ -> K"~")- * o (K-t...., K .. ~-) ~ o 

o("~r~K""') :- oU·-~~'lt-rt) 

6 ('R"t~ k+~o) ~ () (11-f -'> K-tLJ 

ts-(1!tf.., 1fJ;:tJ .. b (K:tl'\. ~ /(.~.y 

~t ( -n r rJ .... 6' t.Jt ltct: "") 

s(t~r~ K;f) = -!-6'(11p..,-n"~ 

6{11:tf..., "':t:r l ~ 6 c~~r.., ~_;,) + 6"(K:r~ r:::f) 

6 (1t-t _, ((or'')- ~ (; (1i-~ -9 '1\ "") >r" 

6 {11-t ..., i'" A)- ~ E> ( n-1' ...,1r·.,J ::., o 

s (1i:t:r-::- .r,:t:r) = 6 C~<-:t:t-" ~'*t) 

. 0 -tot (1T"'t) ::. b'tllt ( k:t: 1') 

b" (kt.., ~" ... ) = 6 ( ,.-1' ..., ~::·A) 

( ... .,. ( - - ) G K.,..., I' t\} -::: b ~.., 7 /(."' 

b-ttt: llet.,.J = 6"-t..t (~-.y 

b c ~; r ..., ~:.r) =- D c "-... " ..., "t;. J 
6"-tc-.t" (IC~~) = G"&r (i't..,) 

IS" c "~ r ~ ~: r) -= 0 22 

»••·~ MeTO~ llRTepaTypa 

I, tf'-.1\. ltl] 

I,'f>-1\ I l-tsJ 

1,~-:-A [fTJ 

0 I (;. .t 
l~4- Sit] 

(} f 6.t l~f- Sit] 

0 I 6.t I [Sl-lltj 

o, G.t I [i4-57t_] 

0 I G~, 4-1\ [-11} 

0 I G.~., 4-1\. [f1J 

0 I ~-A [ltJ 

. 01 tf>-1\ lf1] 

T 
[.r1-S1,] 

T 
lS"f- flf] 

T 
[Sf-sra 

T 
{S.f-Slt) 

7 
[91-n,J 

7 
LIT] 

1 lttJ 

I [17) 

}/ ACHMOTOTHqecKHe COOTHOUieHHSI 1Ul_SI~<:e3CHHti_ JJPOUeCCOB 

C pOE~eHHeM qacTHU 

ACIH411TOTlltlSCI\llS COOTHO!l!SHIJ.fl Mell!,Izy a!.ml!HTYllaMU paCCMOTpeu­

H};IJC 6vmapaux npo~eccon uoryT 6uTb nonyqeuH ~ame a TOM cnyqae, 

ROI',I:ta ,l:lli.H STHX aunmfTY,It HSCDpaBS,l:lliHBH 06HtlHUS ,ItHCllSpCHOHUHe 

cooTHomeHH.fl, ~n.fl aToro,cne,qya Me~uaay 1191 !lOCTaToquo npe.r:tnono-
. ' 

nmTb, tiT o npe o6pas oaa !llfe ~ypae sanas,4!1Ba!Oll!Sii aMnnl-!TYllll, aanpuuep, 

paccenHH.fl uesoua Ha ay:unoae 

T ... (.,f), j.._+ .. ·Y~'-!-1' ;: 1) -u.t-' ., 

F (,_J "' :c. 
/2.11/ 

~ 
/r,~te tu - sHeprH.fl uesoHa,a t - Tpexuepaull uunynac 

-t ~t. l.. 

Hjl,JIOHa ll 

cucTeue Bpaba/, a ac>l'UllTOTHRe <.CJ >'> J 1" f MQ)j(ST OUTb 

samwaHo a BH.r:te 

T h.e.t- _.,) f ,· cu( t. "- "t_-;:) tW- -t 
~ {w,r = -e P (")~x. /2.12/ 

- ur T_Ju.r 
~eHtJSBHU ycTaaoaneHH o6!11He yc noau.fl , npu ROTOpHx I 11 ,D 

aCUMllTOTH4SCRU COBna;:taJO'r,TO eCTb: 

A.t..t-, J\) 
T l ... ,r -.1. 

~ A-U- -
w _, rJ> T .;. (w, P) 

OTO paaeHCTBO saBS,l:lOUO BUDOJIH.HSTC.FI,eCnlf aMDliHTj'j:ta He OC~UliliHpyeT 1 

CJIHUIKOM 6uqpo, 11 npH JIJO<IOM t. ') o H ,l:lOCTaTO\lHO 60rrbL:IHX cu 

OI'paHH\lSHa HSpS.BSHCTBOU: 

B 
_tfc..l 

.c '.( 
f. -

~ 
A c. ef ... J 

t (T'w-(w, J) I 
TaRHM o6pasou,,~tn.fl ycTaaoaneHlm acHMDTOTU~IecuHx cooTHOll!e­

HH!i ,l:lOCTS.TOtlHa aaanHTHtlHOCTb TOlibKO acUMllTOTI14SCHOii aMllllHTYllll, 

KOTOpa.H .FIBJI.FISTC.fl HSllOCpS!lCTllSHHI:lM CllS,l:lCTDI1SIJ llpUH~Illla llpH1.!UH­

HOCTlf, ilpUMSHIIH TS Op S!.lll 1\pS.I'l!S Ha-JII1HJt9liS(oa R STOi:l S.Cil!J!JTOTU-
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ll9Cll0t\ !l.MDliUTYJt9 1 lJOl!mO DOilyltUTb BCS nepe't1UCJI9HHl::l9 BHlllS !l.CUIIDTO­

TUt!9Clll!9 COOTHOl!ISID!il LISW.JtY !l.MDJillTY.It!l.ll\f pac CSi!HUif HYI\ ll'JH!l. H!l. 

eyHliOH9 /r.r:te ,ItUCll9pCUOHHU9 COOTHOt:I9HWi! YCT!l.HOilliSHH Jllf.llb llO Teo.: 

pu>1 BOSIJYI!lSHHfi/ u runepoaa .Ha eyRnoae /rne OObll!HHe ,!lllCuepc~!oli­

HHe coorHomeaun aecnpase.r:tnllBll ,qa'Ke nnn npoc:reilmux ,.:tuarpauu 

~efiauaaa/. 
/20/ B ae.qasaell paoore 6Hn paccMorpea ·ru!.lpor~ull Hnac:c ae-

ynpyrwx npoueccos c po)!(.r:teaueu 'llacrnu. AMDll!.lTY.ItH ar11x npoueccoa, 

BOOO~e I'OBOpH,U~S~T llOMDJl9HCHl:l6 OCOOSHHOCTJ.l, 011H!l.HO J.l B 3TOM 

cnyqae IJOJ!(HO noHasar&, 'liTO npu 6on&IUUx aaeprwRJc aunnwry!(a 

pac C6JlHUII MOw.eT 6HTb saMSH6H!l. !l.CWM!JTOTHttSCHOli 8.M!li!HTYAOii,HOTO­

pB.i! 8.H!l.lllJ'THllH!l. B BSpXHSH DOJIYDJIOCHOcr if • Ha 3TOli OCHOBS MOl!!HO 

DOllYtJH'l'b B.Cifl.l!lTOTWttecHHe pa.aeHCTB!l. ,ll;RrppepeHI(RaJl:&HWC ~e'llSHIIii ll 

.r:tnn aeynpyrwx npoueccos. B Ratlecrae !IpHMepa. paccMoTpUM npo1.1eccH 

pOJ!(.LleHun :1l -Meso<>a a 1l. -uesoa-HylinOHHOM CTOJIHHoaeawu 

;r'-r.rr"-t N 
I 

1t-t- N ~ I!/ 
I 

I 
:;,.,.;." -r 7i -t tJ -7 tv. /IT/ 

Ooosaattnu qepes p ~ p 1
- 4"'uMnyn&cH HJitnouos 11 nal!!l.nbHOM u HO-

' ff . Het;aov. COCTOHHI1i!X 1 ttepes 1/ 1 H 1 -4-ut~DYilbCH 7\-MSSOHOB, Mu 
• ? 

au:5epeu a naqecr11e aes aaucuwx nepe1.1ea HHx cnenyrot:~ue waaapuaaru :-

b 
-l.. 

Ct t) 
1 

.Le 
-€..' - ::!. 

.t.. 
I( ( •) t = 1-·7 I 

j'(tt- 0 
«.~::::. 

f(tt f) I 
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ot­
-t /t '') W=- L1r'f / 

1 (ft (J 
- r-----

···)td..~f,tt:-&4 

Tpu DSpBHX: nepeMe HHl:lX UIA9IOT .FJC Hllfi r{H13l!ll9 CHUti C MUCil 
1 
~lfT!l.lf nep e­

M911H!l.i! w upon opuu OH!l.JJcHa HBa11pary no naol1 aaepr "m peaRu~m ..S 

a '19TB9pT!l.il B ac:fl.mTOTWlle j __, .,lJ xap!l.IlTSpMSyeT OTH Ol!ISHI!S 3Hep­

run HYilliOH!l. U O.ItHOro 113 '"Tf -MesOHOB B IiOHS'IHOU COCXOS!IIHR :H !lon­

HOfi aaeprnn 

.L~ 
! I 

_$- -":> 
4- ..1 I 

I {I 1)-t, 
~ - r+ 1 

/2.14/ 
t'' w 1-8ToT suoop nepeMSHHHx Yl106ea reu,t!ro,cplll\cupyll t-, 

$ 1 1Jb! 1/.0!lfSM ycrpe!.illTC co H 69CROH9t!HOCTU 1 0CT!l.B!l.ilCb B q,H311'19CllOH 

o6nacrv.. CooTHOI;ISHue nepeHpecraofi CI1MuerpHu .Itlli! nonHofi aunnu'cy-
t . ' . . 

. . 

11H Hl.me T BU,[I: 

I . . ~ . + 
T Ct\; 1':1; 1') ::: _fu, T {r:-,u t~-1~ -1') /2.15/ 

Hs aroro cooTaorrreHJ1H 1. . . ripw not.IOJilU Te opeMlJ !DparMeaa-JiwHAenerpa 

MOmHO ~OHB3BTb 8.CHM!JTDTUtJSCHOe pBDSHCTDO JtW~}epSHQUBJibHHX Cette­

HUJj !lpO[jSCCOB /I/ 11 /IT/ 
., 1:./ J.. 

<( G" .Lt-.te..~w .1.; 
G..:. 
~-!> .f> 

,(tG E (..u:-.J..t~ J..IV._ .I.J 
=>. .1. 

Hul!(e Mil rrpHBO,Lll'!M Hell r;>ropHe n~pH Tannx rrp 04 eccoa: 

1" " lC-tR-t-1? ) 

1?-rn-++f I 

+ 
7' t r --:> 

v.+-~- r ·___, 
kt ·+r·_., 
,~+r·-') 
¥-tr ~J 

t t r _..., 

u1f nc+ f 
I 

/<-+ llo+ f 
I 

tc"-r ll-ff p 
- .I 

J<-1" -t- .~-<- t n-
I 

1l- +- r ~ "If -t- 7r 0+ t I 
k : r -!} }( f qr 

0

+ r I 
J<. t t -:' ;c.-:o.,. 7£-+I I 

-ri -t-+ " -7 /<~ J<-"1".,_ t 
o+ " --~ . 1r-+ "'T +- t . 

- + / 
11. + ' --'!) r +' 7r + ' . 

il TOM cnyt~a.e,H·or,[la ;~ae ns. Tpex HOHSt.::iHX 'laC Tllt( po~a;JTC 11 11 pe-

30HaHCHOM C OC1'0ffiHHI 1 Iolli liM?e!J p!l.llSHCTllO CSQSHU~i ,!llllf C,19,4YiJUlliX: 

npol( ecc oa: 

I I 
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.A-tt- f ~ j t f ) 
' '!f-+ 

k: 1 ~ _K -t! _; 

,;r-+ t __,_· P-t 11 ) 

t + ! -1> J 1-~ 11 ) 

f-+f- fl+-L1+-t 
;J 

;r t-f_,.f -t-f; 

A<­
Kt-f-; Kt-fJ 

f-
JT +-11 _,. P-r f) 

t'-th _,,+-f..) 
~ - .,...,... 
II + f ~ t f-A . H T .)(. 

H pa6o:re JI.A.CononheBa 1551 noKasaHo, t~To yqeT sneKTpouar­

HI1TH!:lX BSaHMOACliCTBHU HC MCH.fieT BHBO,l(a 0 paDeHCTBe )(HqxJJepemtH­

anhHbiX CStiCHHll qacntiJ, II aHTIItlaCTHl( B 06JiaCTH BHCOi"lX :mepr11l1 

(ecmr OHH usMepeHI:J annapaTypon c OAIIHaKOBOil AOc:ra:roquo xopomett 

• pasperua~meu cnocoauocTh~ no aHeprHH ). 

Ec:recTneHHO o~nAaTh, tiTO acHMnTOTHKa uacTynaeT n odJiacTH 

sueprun, npenulllaiO?tHX Macchi qac:ruu 11 pesouaucon. EcnH B sToU oa­

Jiacn-1 :meprHil Mhl He 6y,lleM: 11M8Tb paBCiiCTBa CCtiCHHH ,llml tiaCTHLI H 

aHTHtlaCTHU, TO 3TO dy;n.eT BSCKHM OCHOBaHHCM CtiHTaTh, t!TO npHH­

l{llll MHKpOnpUt!HilHOCTH Ua MaJibiX paCCTOflilHflX HapyiiiaSTCfl, 

ilOaTOMy HaM rrpe;n.cTaBJiflSTCfl BCChMa Bali\HOH ::H<enepUMCHTaJihHafl 

npoBepKa acm.!nTOTl1tiCCKI1X COOTHOUICHHU C ,l(OCTaTOtiHO Bb!COKOH TOti­

HOCThiO, 

PyK01111Ch IIOCTym!JW. B • l13,1l;e.TeJihCKM.l1 
OTAeJI 17 anrycTa I964 r. 
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