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I. BBe,!leHRe 

B pa60Te /1/ na npocTe~illKX npBMep8X n0K8 8aHO, ~o ~BaHTOBBR 
TeopWi HeSIBHO co~eJmHT onpe,n;eJIeHBe. cImtcllPYJlIlee Mepy HHTel'paJIo 

. no rryTRM. B ,naBHoi! pa60Te aTO Y'rBepE,IJ;eHHe 6y,n;eT pacnpoCTpaHeHO 

Ha KanK6poBOqaue TeopHB no~. 

Oco6eHHOCTb 06c~eMoro no,n;xo,n;8 3aKnDqaeTCR B npe~o~eHRR 

BfilllfCJlJlTl> Henocpe,n;CTBeHHO OOPOSiTROCTH npo~eCCOB , MlmYR npoMexy­

TO~ STan ~cneHRR aMnRHTy,n; . ~O TpMBaanDHOe,H8 nepBHa Bar~, 

npe~oJteHl!e n03BOJISieT ym1.lI;eTl> onpe,n;eJIeHHYJ) HHTepflepeHl.U'10IfHYlO Kap­

TIUIy MeJt.n;y CXO)VllJtHMl!CR It paCXO,IVllllHMRCR BOJIHaMl!, KOTOpaR B08Hm<8eT 

fl!lI'I BbPmcnemm COOpTlGt <''''/O<lt >< • .. levI> ~=<: ~"Ic" f > < o.,~ I, ..> . 
OK8a~eTCR, ~TO HHTepqepeHUBR npHBO,n;aT R no~oMy B8aRMHOtdY COKpa­

~eHHD BCeX BKnaAOB , Hequ8R~eCKHX C KnaCCHqeCKOa TO~ apeHHR, qTO 

YCT8lUHIJlllB8.eT TeCHyIl OMS!> Y6Z,IJ;y KnaCCRqeClUIMIi H KBaHTOBliM OllH­

CaHReM H,TaRZM 06paSOM, Onpe.n;enReT Mepy ~HKUKOHaxbHHX RHTer pa-

JIOB. 

M!i Halt,n;eM ( OM. II rJl8BY). ~O BK.Ila.Inl B ~OHaJIl>Hlie HHTer­

pa.illi Onpe,lt6JlJlJ)TOR BOeMa TO~hIMH peweHlUJMH HeO~Opo~HX n01l6BWt 

ypIUIHeHRi!, r,lte HeO~OpoJtHOCTl> KBJlIIeTCR a.na868T~eOKHM RC TO'UmKOM 

KBBBTO BHX BOs~eHRi! (CBR3l> C MeTO.n;OM CTauHOHapHOI ~S~ YCT8B8B­

JIRB8.eT CR B Y rJI8oo). Ka~ecTBeHHO aTO CXO,IJ;HO C OIlHCaHReM Kn8CCR­

~ecKol CRCTe~ , nOMe~eHHoi! B CJIYqa!Ho ~TYHPY~D cpeJtY / 2, • 
UeJI» pa60T~ - n0K8S8Tl> (CM. 11 R Y rJI8B~) sa npRMep8X RS 

K8JIH6poBO'IHWt Teopd ( aJIeRTpO~8MHKR H X:POMO,lUIli8MHKR), ~o B 

TaKOM no,n;xo,n;e BOCCT8H8BnKBBeTCR KaHOHMqeCKaR TeopaR BO~eHRI. 

PeS1JIl>T8T pa60T~ BO MBOrOM RMeeT JlHIDl> MeTo~ecKYD ueHHOCTl>, ee 

O1le.n;yeT nOHRM8Tb K8R Boo,n;eHRe B 60JIee 6oraT~e no co,n;epzaHHD He­

a6e.new K8.Jlll6poBO'lHHe Teope (no.npo6Hee 06 aTOM ON. B n rJlElBe ). 
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2. 	KBaHToBllM aHaJIor llpIDgllilla llaJIaM6epa .IWI Ra.1IR6poBO'llWX 

TeopHi1 

PaCCMOTpKM aOaneBY KanHOPOBO~ID Teop~. HaM ~OCTaTO~O Oy­

,neT Bl!'IrI CJIHTl> BMlJJll1TY,llY nepexo~ Bal{YYMa B BaKYYM 

(2.1 ). j .. ~ (.-J.
Za. = -:61 e ..de (.I) , 

nOCKORhKY Bce pe3y~TaT~ npoCTO oOOO~aIDTCff HB npOR3~~~e MHoro­

~CTH~e BMnAHTy~~. B (2.1) ,neaCTBRe 

(2.G)
?;. (.1/ =- ..!jel-r:;C F /-' v 

~ "tol 

H ~PMHOHH~ ,neTePMHHaHT . 

(2.3).de (.I) =j{:6; r,3 ~ e ,/~ .F(f,~/- rw) f, 

r,ne ~ - KOBB.pHaHTHaR rrpoH3BO,ItHaJI. 

!1o,npa3YMeBaeTCSI, 'ITO B HHTerpaJle (2.1) HMeeTCSI COMHOlE.HTeJll> 

(JIBHO He ~RC8HH~), ~apaHTKp~ CXO~OCTb, KOTOp~ nocne 

Bcex ~~cneHHM cne~eT rrORO~Tb paB~ e~e. COOTBeTCTBeHHO 

Oy~eM nORaraTb nORa, 'lTO W~OHB~H~ HHTerpaR (2.1) Heonpe,ne­

ReHHill!, He co~eplKHT KaKRX-RROO rpaHH~~ ycnomU!. 

CRe~SI pe~errTy paOOT~ /1/, H8~eM, Hcno~3ySI (2.1), 

2 /~;t (..I"')-t'A t (wi -) (2.4) 
0./Za,! = ~..J +:4.1 - e «. d (.,J+)J1~(..I-)J '. /" ,II ~ c . 

OTMeTRM, 'lTO B (2. I) HHTerpapoBB.HHe BKJ.llO'l8eT TaroKe KOHqm.ypa­

~ nORe~, KOTopHe MOrYT O~Tb rroRY'leHH ,npyr H3 ,npyra KaE KaARO­

POBO~w.m: 

.J. ~ .1 ,. "1.., tJ , 	 (2.5) 
/' /' " 
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TBK ll: KOHilX>p.n:rw.m: 

(2. 6) 
~ _> ~ j/'1J~~ ~ (~ ,oJ).I.,> ,7" 

npeOOpa30BB.Hl1JIMR ( ~ bt) - KOI:$>PMHHi! BeKTop Klwnmra). O,ItHaltO, 

BlflmCJISIJI / Z /2 , MIi ,n0JJ:lmH nOJIal'aTb. 'ITO nOM .I. -t- It). ­
/' /' 

m6pBHH B O,nHHBKOBHX KaJIH6POB01ffiIDC H KOH~p.mwt np~CTaB.lleHRSIX. 

3'r0 oTBe~eT Tpe OOBB.IDUJ, KOTopoe cne~eT H3 onpe,neJleHHJI BepoJIT­

HOCTH '" /"Z /2, 'iTO COCTO.RHl!lJl, nOCTpoeHH~e lI:3 nOJlei! ~.; H no­

;rej! ~- , IIpHHa;vrelEaT O.l\HOMy rHJIl,OepTOBCKOMY n poCTPaHCTBy. 
~ 

TITOOH ObiT!:. nOCJIe,nOBa T~HlDR:. MI:l ,n0JlJllli1i BB6CTH B f' (-IJ CM S!:. I 

HSPymaJ!lllYXl Cm.lMe'l'pIm Ill: nOCJle BCex BlitruCJIeHldl COOTBeTcT~1CIlIW! 

JI.al'paHlIteB MHOlItRTeJIl> 06paTl!Tb B HyR!:. . J:j ,naRHoi! paOOTe MH nOJI.al'BeM • 

'iTO STOT npe,ne~ rrepexo,n ~ paCCMaTpHBBeMhIX Teopza o~eCT~­

eT. IIpe~OJI8I'B.JI HeJIBHO TaxyD B03MQlIHOCTb, MhI MOXeM He HHTepeoo­

B8T!:.CJI OHMMeTpaei! nO~Terp~oro B~aaeHKSI B (2.4). 

PaSJIOKKM Teaep:b ~;t HS "HCTHHHym" TpaeKTopail"J.., H 
/ /' 

BiipTya.JII:.Hoe OTKJIOHeIDte a..,... OT ~ 
(2.7).J.. r (ir) =:: .J.. (K) ~ a. (,()

/' ;II Y /' '/. 

!1po.asae.lVl B (2.4) S8Meay n epeMeHliHX (2. 7 ) . HaxO.zuw 

(2.8) 
~1.~~~- = d~r;i~ 

H 

(2.9){(.I+~)-A (..I-~) = flA' a/~0v~.." 
e CJIK apeHe6peqb n OBepxHoCTHHM ~eHOM: 

(2.10)

J4 ~,)) == o.'Q,)( (). / 
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!IOCIWJIhl{Y .J.. + H./.. - npHHa;:vIelKaT O,WlOMY rHJlli6epTOBCKOMY npo­
.I' )' 

CTpaHCTBY, e CT8CTBeHHO, 'ITO npaBaH 'laCTI> B (2.9) BCJIe.n;CTBH8 

YCJIOBHH (2 .10), KOTopoe HrpaeT pOJIb rpaHH'lHUX YCJIoBKn K HHTer­

paJI8M B (2.4), H81'llisapHaHTHa OTHOCJ1T8JIbHO KaJrnOPOBO'lIDlX npeo6pa­

30BaIlli~ nOM ~(If) . OTKa3 OT YCJIOBHR (2.10), ROTopoe BOCCTaHaB­

JIUBaeT KaJI.l{OpoBO'lHYIO CIUvlMeTpJ1IO , Be.n;eT, O,IUlaKO, R HeJKeJIaTeJIbHJ;lM 

CJIe.n;CTBllJIM. 

BoCnOJIb3yeMCR Tenepb CJIe.n;ynme~ O'le~OH ~PMYJIO~: 

,./, / .-1 A. - L· /0/" (L i /I (2. II)
'r<?,f5..) :=:e(a!, j / <I-'(~a..)e /', 

r.n;8 ¢ - npOH3BOJIbHull HeCJ1HryMpHtil! npH a..I" = 0 \PYHKIijifOHaJI I1 

BB8.n;eH on8paTop 

(2.12)e."(a/i) -= em e"p!}~f'U - J<' b , , 
a '-0 b CL /;0'/ &.;/'/"'} 
/,/j,.. - .1' 

pa3JIOJKeHHe ROToporo reHepnpyeT TeopnlO B03~eHBfl . Tor.n;a, nOCJIe 

3aM8HU (2.7), MH no~, QTO 

/ Z~ /2== e(tt~i)f~ £le (./...o.') A; (.1 - a~)( 
(2.13) 

x j~~,.., ~.<p!/rY'... (z/'("4v~» - ./~ J/= 

I ·~ ~0= 11/ e (d. I /) 711- t1(! (j"a.)d/ {I-a) Ilt(1J t;tJ -./;), 
-f;l' . 

r.n;e #/ - HecymecTBeHHaH KOHCTaHTa, ROT; p8J1 COI<paTJ1TCH npH HOp-

MHpoBKe. 

iliYJiXlU10HaJIbHaH 6' ~JHKI.WH no.n; IDiTerpaJIOMB (2 . 13) orrpe.n;e­

MeT CBH3b M~ KJIaCCJ1t{eCKHM H KBaHTOBHM OITHCaHHeM cnCTeMH C 

OeCKOHe'lHHM "IHCJIOM CTeneHeil CBo60,IUi . HeTpy~o rrpoBepHTb, 'iTO no­

.n;OOHoe orrpe.n;eJI8Hne MepH ododmaeT HB KBaHTOBYD Teop HD KnacoaqecKRJ 

rrpHH~ ~JIaM6ep8. B TaKYD oxeMY de3 K8KHX~60 3BTp~eHK! MorYT 
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6HTb BKJJmeHU rrpOH3BOJIbHUe BHellIlille ~ICTO'lH.HKl!, '{TO n03BOJIHeT Iill­

'lllCJIJ1Tb BepOHTHOCTI! .JIJ061iX npoueCCOB B .r.!OCiolJ JIarpaHJKeBOH 'reop lill 

nOM. 

IToCTYllaH TO'lHO TaK )J{e , KaK npH·BUBo.n;e (2 .13) , B He8deJIeBO~ 

KaJIHdpoBO'lHO~ TeopHH MH no~. J1cn OnbSYR dOJIee KOMnaKTHHe MaT­

p!!'lHl:le 000 3H8'leHIDI, CJIe.n;ynmee BUpruleHHe: 

/ 2 A }' , '.s: (B ·1 ) IZ Jr.c:c., =: At I e (!.-/ ) t:d B...... e ~;"' <1. X 
(2.14) 

x .d (B ... IJ A"'" (B -I) !7 S( -:1J.;J6;.. v - i /,, , V . /' 
r.n;e G - TeH30p H8npgemWcTH nOM 8 , 6 0 - <lJepMl'IOH~ 

~~ / ' 
(KBaPROBlrl!) .n;eTep.lJ1HaHT H 

i:. (81) =?:. (8 -I'() - d (/3 -I J_ }YA' ·.(- t uJ'.I·~...) (2.1 5) 
na. ~ ~a ?AI1 / ..,.., "/ 

- OCTaTOK pa3JIOXeHIDI .n;ei!cTBIL'l ( r::. (/31'1) - ;;: (8 -I) ) no 
_ ~Q A¢ 

CTeneHHM ~ (K/, f:. -= 0 (t 3) . 

J<l'TaK, M~ BH,IJ;l1M, ~~OU Bl:l"IHCJIJ1Tb /2./, HaM Ha.n;o 3HaTb TO'l-

Hue pelDeHHH COOTBeTCTByJCIIlHX nOJIeBhlX ypaBHemd l H 3aTeM BU"IHG.1WTb 

CYMMY' PJmB TeopHH B0 3MYUlellirll, KO TOP!1.ll no;ry'la8TCR H3 pa3JIOJKeHIDI 
/1 

no CTeneHm,1 ,IJ;H<W>epeHUHa.JlbHOrO onepaTopa e 

3. KnaccH~ecKHe pelDeHHH n~eBUX ypaBHe~ 

~Todu B~cnETb OCTaBI.DH~CR KHTerpaJI B (2. 13) , HaM H8.n;O 

3HBTb Bce TOqH~e perueHIDI y paBHeHl!J1 

{3.I )
tV v;;;y = ~ 

B BH,ll;e prmB no CTeneHRM .;; (tf) ,'ITO npe.n.rrOJIaraeT tl,IU!:a6aTK'ieC­

Koe BKJlJJCIeHHe KBaRTOBhIX B03MYmeHH:l! • 
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r paHH'Ili llM YCJIOBH8M R YI>8BHClHHIO (3. I ) ('I'. 8 . R HB'I'e rpa.1IBM 

lIO ~ H ~ B (2. I 3» ~OJ.DlBO cJIYltRTb YCJIOIDI8 (2.10) , KOTOP08 

sarmweM B BH,ll8 

/ rI~,K a.. .;J~., :::: 0 , (3. 2) 

:$­

eCJIH IIOJIR .J.:r Hec YJfI'Y.IDipHbI . aD.e cb - 6ecKoHe~0 y~aneH­
/'

H8R r HnepnoBepxsoc Tb. Cpe.ItH BCex BOSMOZH-l1X peweHd (3. 2) Mli Bil­

6epeM CJI8.nyD.1\ee: 

(3 . 3)~ /,.-)= 0 " '/ € ~-. , 

RlIH, 'ITO TO lite CaM08, .J r ('(1::;- r ~ /K/ , ~ ifF ::1'...... . T.e. H8 

6eCKOH8~OCTJII nOM 07' MorYT BOSHHKaTb JImJib ~TYaTl'IBHO. 'ITO. ~ 
COrJI8cyeTcR C onpe~e~eHHeM ~ R8.K aMIIJllIT~ n8pex oM BaXyyMa 

B BaliJYM. I1TaR, B MJlbHe~8M Ha o 6ylIYT HB'I'epeCOBaTb TO.lIbKO '1'0'1­

Hlie (D CRJIY onpe~e~eHHR If ~:fHKD;l:ll!) , HecKHry.JmpHlie ('I' . K. y CJIO­

BJIIR (2.IO) JII (3.2) 8KBHBaJI8HTHll), ~OCT8TO'lH0 6llCTPO y6~e R8 

68CROH8'lHOCTH peweHHR (3.1). 

YpaBH8HH8 (3.1) ~8~HO,H peweHHeM ero, y~OBneTBO~ nep8­

'lHCJIeHHllM BlilIl8 YCJIOBWiM, 6y~eT 

(3.4)~ (,If) ~ It!; ~.J (A'- <I) i ,;>r;) , 

r~8 ~.,.u~ - clJy1na.u!R rpml8 B 38.I\ilHH0~ K8JIH6POBK8. Ha,u;o O'L'MeTlrITb, 

'lT06ll COxprumTb JIopeHIl;- HHBSPKaHTHIll! OWOJl IlpH1DlliHOCTH, ~.I" v 
,ltOJIEHO COBlIa.zt8Tb C (Pe! HMaHOBOKml nponaraTo poM , 'ITO Be.IteT K Heo6­

XO~OCTK paC OMa TpHB8Tb KOMIIJleKCHlie pemeHHH (3.1). O~8KO (2.13) 

6HHO BHBe,lt8HO B npe.ItllOJIOaeHHH , 'ITO ,lteAOTBJlle ~ 3pMRTOBO,K, 

TBlCHM 06p8S0M, e CJm OOxpaHH'l'b aTO YOJIoBJlle . BOSHRKHeT nponrno­

pe'lJlle C YCJIOBJlleM aHaJmTKIIROCTB: Z . 
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QTo6ll BH'lRCAHTb OCT8BillKAcR IDi T8r pan B (2.14 ) . H811 llaAO 

HeaTH Bce peweHKH ypaBHeHKR 

(3 .5)
';i.l' f} = ./ " 

/eJ .J 

B BJII.I{e p.q:,na no c T8newiM./ (K) rrpu Tex lKe YCJIO BJIIRX, 'lT0 H B 
'/

a!IeRTpo.IJ.IDlaMID<e. ITOCKOJIbl\Y ypBmr8m '\e (3. 5) HCl.mrneAHo, 8ro p em8­

HHR CJI8.rr.y8T HCRaTb B BH.D;e <>0 .It 

Bvl 
!-t') =- Sf. ( Xl r Z jl7(t&. ./ fJ. J ~~ 'L,. / " ) -1 "Y'; 

/ ..p I( =-I :t. ( "";#e ~ /~ -'iT{ ~4 (3 .6) 

-: 8; ( K) + ;; (.(x /.;, ) , 

r,lte B ~ - "o~o liS peweHd O)tHop O,I(Horo y paBH8HIDl: 
/' 

( 3. 7) 
~~G ==:0 .

/A ,) 

KaR H3BeCTHO, 3TO ypaBH8HHe RMe8T TOqH~8 perYJIHpHHe peWeHJIIR / 3/ 

(HalIOMHJIIM S.Ite OD , 'ITO BC8 BH'lR~eHHR rrpOBO~CR B MeTPRK6 MKaKon-
CKoro). OTMeTHM TaIDKe, 'ITO B OTJU'I'lH8 OT a!I8KTpO~8MHl\11 HeTp!d­

BJIlaJIbHbl8 p ew8HIDl (3. 6) HapyrualOT J.1 KB.Jm6POBO'lllYJ{), H KOHIPJpMHy&l Cm.1­

M8TpHH ~e~CTBaR•• 
t. 

B (3.6) 0. OTBe'laeT BR.lIaAY (I< -r :i,J -T0'l8'll10:l! ,ltp8Be CHo~ 
k ' 

~arpaMMll, OlIKCllBaDl1e:l! P8Cna.zt rJIIOOHOB B KJ18CCH'leCKOM IIMe 8;' . 
TaK me, KaK B 3JIeKTPO~Ke. B (3.6) H8.ItO Orrp8,ltaITHTb n~ 

06xo~ CHHrYJIHpHOCTH H8 CBeTOBOM KOHYC8. P8W8HHe SToro Bonpoca 

MH OTJIOXHM ,ltO Y rJI8Bll. 

4. CTPlKTYP8 panCB Teo pRH BOSMYm8HH:I! 

I1TaK, nyCTb B (2.1) RHTerp!dpoBSHJII8 B8,lt8TCR lIO ~e~CTBJIITe.m,­

Bl:DIl n OJIJDo! . TorM B (3.4) ~., - '1eTHaR rllyIDtIUUl r pIDi8 , oIIpe,lte­

JIeHH8.Jl B CMElCJIe r Jl8BHorO SH8'l8HlUi . 
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CJre,llYEIJtW! BOlIPOO, KOTOpl:ll! HaM ~O o6cy~T:b , CBRSaH C TeM, 

'ITO B O~ onpe,n;eJIeHRJI &~ Ilpl! BU'mCJIemm HHTerpaJIa 

(2.13) ~o npooYMMHpoBaTb no BceM pemeHKRM ypaBHeHRH (3.1). ~ 

paCOM8TpHB8eMO~ a6e.ueooJa TeopIDl (0 Y1{8TOM YM oBH.i!. ~eMIiX 

Ha peweHnH llo~eBHX ypaBHe~) 3'1'0 OSHaqaeT Heo6xo~oCTb CYMMH­
POBaT!> no BceM Ka.1IH6POBO'Dle>:"3KBRll8.IleHTHbIM pellieHIDIM (3.1) . TaR l<8X 

~oe H3 pemeHR~ HapyuIaeT TCJIbKO KBJm6POBO'UlyKl CID.1MeTpHil_,n;eil­

CTBHJl. 'qT06b1 onpe,n;eJ1.HTb Mepy HRTerpa.118 no BeeM Kamr6poHKaM. MOlItHO 

BOCIlOAb30BaTbCR Ilo,n;cTaHoBKoil ~a.n;.n;eeBa-IToilOBa. DyCTb 

(4.1) I. -= de I- ( !-!-) }~ t.) 17b( 1(.1W)) , 
b e.) 0 A' 

r,n;e .,I r.J - nOTeHlUiaJI B Sa.n.aHHO~ Kamr6poBKe, H ypaBHeHHe 
)I 

(4.2)/(j4J/=o 

O.IO-lOSHa'lllO cpmtcHpyeT KaJW6poBKY t.J • ITo,n;cTamm (4.1) B (2.13), 

IlOJIY'lHM 

/ Za. /2= #1ciel(.!.! ) e ~ (J jr;J .J{.) 11t (I(.Jl)x
$'4) fa J'< /" A' (4.3) 

x17;(7) ~~.J tJ- ? )L1e ( J ~a)3:(.J (.)- a), 
.(/ ­

nOCKMbKY 5(1(..1 e.Jj) ,n;el!cTByeT IlO,n; HHTerpwrOM KaR npoeKUHoHH.lill 

onepaTOp - B~eJlReT nOAH B ,n;aHRol! KanB6poBKe. 

B peSY~TaTe, HCnMbSYR peW9HRe (3.4), HaxO~ 

2"" - - (4.4)
/Z~ / -=:- A/ e (a-/;,) LJ ( .1-;. (1.) tJe1l'" (.f -a. ),

e 
r,n;e HecymecTBeHHaR KOHCTaRTa 

(4.5)N:= ,-vId'e1(#Jj 'lZ t.) t:a.l 17511 (./)) :x 
$"~~ / ' /' " 

X' fl $(7) ,)7j.;) 
~,ft' 
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COKpaTHTCR npH HOPMHpoBKe. Ha.n;o SaMeTHTb, 1{TO B ,n;aHHOM no,n;xo,n;e 

Heo6x o,nHMoCT:b CYMMHPOBaTb no BceM Ka.Jm6poBKaIA - OJIe,n;CTBHe 

onpe,n;eJIeHWi ; ~. T. e . Heo6xo,II,HMOCTU Y'IB'l'blBaTb Bce pewe­

HllR KJIaC CR'IeCKHX nOJIeBbIX ype.BHeH~. HHI:lMR OJIOBaMl1, pellleHWi ypa&­

Hem KaK 6hI rrpoJIBJl.fOOl' CHMMeTplUl KJIa CCll'leCKOrO (HenepeHO~.mpo­

BaRRoro) ~el!cTBRR, 'ITO H rros BORReT npOBO~Tb Bce BhI'lHCJIeHWi , OC­

TaBaRCb IlOCJIe,n;OBaTeJThHO B paMKax KOB8PJIaHTHO~ ;rarpaRlKeBOl! cxer.m . 

PaCCMOTpKM Tenepb no,n;po6Hee peSYJlbTaT ,n;eHCTBHR onepaTOpa 

(4. b) 
e fa"./)-==/!,,,, e,>(I"/~-/e6 d.#(~//~~~)J. 

--/' ~ I.,t' ::0" A

~eCb BBe,n;eHbl o6osHa1ieHRH: a...1"~ %a..P , ~ : Y &'j# 

B ,n;8~HelhlleM SHaK ".1\ " 6y,n;eT 03HaQaTb Baplmmrn no cooTBeTcTBYK>-­

~e~ Be~'lHHe. ITOCKOJIhKY 

Jl. - _ I: /
Af7 ((. fiK .6 (;~a. / LJ; (.I-d) / -=z:(-Ij ~$ )( 

If:/ 
e 

/ " ot/~IcZ .t(.' k..z ! .t;,....../ .... (4.7) 

x !J:rftK, (f)~:"j'K~ (J))~ ;7 j"'!./"LJ (.i)=tf ,ll/"·/'(j) 
I ~ e '// 

(4.I) MO;WO S8I1MCaTb B 3KBHBaJIeHTHOil <PoPI~e: 
A /I I'l l. 

/Za. I:' Nt", t~ e,t',o!t'jd..r; ()r_ /l -) j x 
(4.8)

.,i=:0 A:r="Q 
/' ~ x L1e (.,J-I) tJ: (A-). 

~eCb Bbl'lHCJl8HHe npe,n;OJIOB CJle.n;yeT npOBo,ll;HTb B YKaSaRHOM no~e. 

~p.rjJIY (4.7) y,n;o6Hee nepeMcan B 60JIee CI1Ml.leTpH'lHOM illl,Il,e, 

eCJlH J1{ecTb, HCnMbsYR (3.4), 'lTO 

.A _,; (4 .9)? IA') ~ /eI;~.; (~-/).J 
~ 

(,)). 

Tor,n;8, no,n;cT8aHB (4.9) B (4.8), nany'lHM 

9 



... " 1"'2 
/ Z a.. /2=A/tl1f e", eJlp/,j«.r? ~,/.r-;J}j1~)~+-j/)tIO) 

~ ~O ~1' ... ~ 

x Lle (..#-1') 11: (..1-). 

OTClO,I\8 'J1!..e HeTPY;JtHO Ha ~TI1 , -q 'ro .A 2 


• "/' oJ /
2 / i J<t",<";'# (K/~,) (..r-,JJ..# (~) (,QJ ,<4 . II ) 

/Za. / =: A/ / e £1€ 

2ny IlloIJV!Y.llY MO;'-;HO n OJIy'lliTb l ,l e TO,nOM CTaUl10HapHO~ qaSH , e C.Jlli r pl1­

HOBCKUe qJYRK1.ij1K Onpe,neM Tb B OMhlCJle r Jl8BHOrO 3Ha'leHl1H 11 eCJUi 

BKJIa.nu b "2 1I Z ~I>lldYrp8 Tb B O,nlIOj.! H TOj.! li\e KaJlliOpoBKe ( 'ITOdhl 

~/z I UblJlO n ponOpUliOH8 JIbHO oci'hej~y KWlliOPOBOWOj.! rpynIThI B n ep ooil 

CTeneHH, CM. (4. 5» . 

CnpaBe,nmroocTb (4. II) n pollle nOKaSaTb HeITOcpe,ncTBeHH!1MI1 BhI­

'!HCJlel rum..m , paccMoTp eB KalK~ lJ.lIeH p a SJIOlKeHWl B (4.II) n o oT,neJIb­

HO CTH . TaK, n epBilll HSTIlHBIHlJIhHhl1-l 'lJIeH 

(4 .12) 
. ..# -l'- .JI ..K- =0/IV! j

r.J t. Ji Lle (LJe ) - Lie L1~ ~/'.) , , 


'ITO eCTe CTBeHHO. nOCl<O.llbKY / z /2: ,nOJIlKHO 6b1Tb ,Itel!cTBHTe.Jll>HO. 

,A + /I 

CoOTBeTCTBeHHO, MOlKHO ITOKa38Tb. 'ITO Bce He'leTHHe CTeneHR (Ji -j-?­
nplllBO,nRT K paBHhlM HYJIlO BKJI~aM. 

.... A 

130 BTOPOM n Op SI,nK8 ITO ( .J ~- j -~ Mil ITO.JIY'lEl\~ 

2 ~ 


j !76 if", ({; (I(, 1" .)!A Jl1.JIZ 1Vz ' i( ­, I ­
t t d, /Ii v ,,~.. £.Ie (..( .l '1 Of ) tl + 

~ p z.J"!.. ,z e 
.; V A -tit 

+2 ~~ z ~ qJ~/~)~:2fJz))1'2 t:1{'/''J(A',/ '¥.z) (L1; '>(~).fV).:'(4.13) 
>-} ~z.J'z 

-2.de,. (A' / )1, I )*' ~/2 /. /'. .), -I'­
/-' ~/;tAAe (~)/ - 2.tie ~/ ~)( tltl I z(1/J~)) ­

~( v, 
' .J'z '>z ) ". / 

- ~€ (~/ :lI) ( .de (~ /l~) j. 
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~eC1> BaJRHO OTMe TPIT1> cOKpameHHe n ep eKpe c THIDC BKJI~OB, B KOTOPIDC 

BMeeTOH CERSb sa C'leT o6MeH8 nponar8 TopoM t;Zf.f'~ M~ Z H 

Z' ~: L\~VI(tt:z.) ~ COKpamae TcR C ~ oJ, ':>.l.,JAz. (11..#') 11 
e ~ etJ;I/Z (11/'.Jl.)~ c OKpamaeTcH C !1.;.JIz (tJ:I.;J .... ~ ilo,no6­

Hoe COKpameHl'Ie >mee TOH BO BCex nopR.l(l(BX no (j+_ -~. B p e­

SYJIbTB Te cyw.mpoB/iHllR OCTamw:xOR BK.1I~OB, ,no6amm CiW\ TaIOII:e 11 

cOKpama~ecR ~ Tans (4.12) ( HO He co,ne~e nepeKpecTHIDC 

'lJIeHOB) ,YH 1l0JIY'Ill:M B~eIDIe (4. Il ), B KOTOPOM BRJla.lUl B Z 1II

• Z .,I(' paCl\eIlJl.flJJTCR. 

MOCJIe,nyeM Tenep l> OTPYKTYPY }lR.na TeopaH roSMylI\ew B Hea6e­

.lleBIiX KB.1IH6poBO'lHHlt TeoplIUiX, K Cn O.lll>SOBaB HeCKOJIl>RO lmol! n o,nxo,n. 

ITO,nCTaBHB (3. 6) B (2.14) , MH Hail,neM 

Iz ;2= /f,/Ig];' I. <' .s:« ((p~rt: t) 
Ito a, i. /81- e )( (4.14) 

)( ~3- { (B '~ , ')t:J? (B"-"ri.rl) .t1,--A'"(B'~ rl'~I'J, 
s,ne Cb i HYMepy e T Bce (~H Tp~H08) peweHRR ypaBHeHHR 

(3.7) l'! /, OSHa'laST HHTerpRpOBaIme no Bc eM KOH~ 
//)<- •B; IKJIaCCH'IeCIWrO ITOM KOTop hle MorYT 6b1Th nOJIy'leHll ,JUlyr 

RS ,JUlyra K8K KaJl.H6 JX)BO'IiWMR, TaR ,11 KOHIPJp.nihlMJi! npe06paSO:BB.HR.RMH , 

napymeHH!D.m ,naHHw.1 pew8HKeM (3~ . TaR lie, K8K AJlR 3.lleKTpO;JtRHa-

MRKlII, 'lTo611 on pe,ne.1IHTl> Mepy /'" Ha,nO oocnOJIbSOBaTl>CH n o,It ­
/0" 

CTaHOBKOA ~eeBa~onoBa. 

ITo':)ltOJIbR\Y ~~ HemmeitHo SaBl1lCl'!T OT i fir) • BWIHOJIRTl> , 
~ 

l'!CnO.ll1>ayH (4 .14) . He OOBoeM YJl;0 6HO (aTO paSJIoaeHKe al<BHBBJleHTHO 

pas.nozemw n o OT8neHBY l' ). Y'lHTbIBaJI onpe,IteJleHl!6 r JlJX)HHOrO 

,neTeJI4HH8HTa , n ooTyllHM OJIe.ltYJlllHM 06paSOM. O'le~o, 'ITOtj, 
(4.14) aKBHBaJI6f1THO OJIe.ItYDlleMY BhlpBlleHRll: _ . 

Iz~a. /2=: A/1e (~.I)..l;.L .)',.;68 e / SJIt,a ('Yofit~) 
~ 8" 7' (4. 15) 

£3, ((J t;' t3 -I'll) d; (8t~ 13 -1).A'I7I(~ t;,.l (8~1J) ~i-), 
11 V 
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TaR RaR pewe HHe yp8 BHeHRR 

(4. I 6) "i; Y G " (8' ... 13 ) = j 
~., /' 

t 
B BI1.ne P'ma no CTerreHHl\1 i a) COBll8,I\8.eT C r (tf'li) . ECJIl1 

,~ /' 
rrpe~rrO~OMRTb , ~TO RB8HTO~e BO~~eHHR ~aIDTCR 8AH86aTll~e CRR. 

B (4.15) MH MO!(8M rr8p8HTH R pa3.ll0lE8HIDO n o ROHCTaHTe B::JaIDJIO;I\eH­

CTEMR. B p83y~TaTe, BOCllO~30BaBmHCb WYPb9-o6pa30M ~~o­

HaJThHOJ;\ f ~M, llO.JJY'OO~ 
" / 5. ((P~J /2

I Z /(.,(L ;2 -:: zj /1~8 e ~ .d (~,;'r I3) ,(4.17) 

'8 
,; 

/' 7 

r~8 WyID<ll,JWHa~Hl:rn JiHTerpa.ll BU'll:lCJL'I8TCR, pa3.JIaI'8R no CT8rr8HRM 

ROHCT8HThl B38HMO~8J;lCTBAA. 

~PMYJlli (4.II) I (4.17) n OKa3hlBaKYl', ' . TO B ~aHHOM rrO.IIX0~8 

BOCCTaHaBllHBa8TCR Ta lK8 CTpYKTypa, ~TO npli RaHOH~8CKOM KBaHTO­

B1llilill. OTJlli~8 n ORa 3a R.JJ!O'!a8TCR JlliIllb B TOM I ~O, rrpe.n;nOJIaraR 

3PMl1TOOOCTb ~eHCTBIDJ, Ml~ pa60Ta8M C ~8 THIXMil: WymuJ;I1RMM fpKHa. 

5. KOMll.JJ8RCH~ rroBOpoT B mYHKUMOHaJThHOM rrpoCT paHc TB8 

<l'0PMY.JJY (4.II) y~06110 nepeIIl1C8Tb B ~8 (4.1'1). O'I8B11,I4HO, 

'ITO (4. II) 3RBHBa.JJ8HTHO C.JJ8,D,yKlll8MY Blip8lK8HHIO ; 

j z /2 j d If""",( j} - <' 5c:L ( .,# -I'") -<';S;. (..1 -;r") 

(l. ' ::0"--1'::::: '.(.' ~ ',o~ e "')( 
(5.1) 

x A (j~) L1 (.1-) 176(1(.#t-...J-)), 
e ~ A' 

ec.JJH ROHTHHyaJThHblll HHT8rpa.JJ BH'llICJlIDDT. pa3JUll'8R ITO CT8rr8HRM 

ROHCTaHThl B3aRMO~8nCTBIiR. B 3TOM Bhlp~eHHH 

(5.2)
-R .",," cIe;. ( 61) f r;;r tJ 


~cJ " 
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rrporrOpLUlOHaJThHO 06'bef"Y RaJllI6poBO'lHOU r p YIUI1I. l1oJ18raR, ~TO ypaB­

Helille (4.2) JIlrn8fmo no rrOJIRM , I (j ~.,..11 =1(.1 ~) ,...1(.4) C 

TO'IHOCTbJO ~o HOPMHPOI3Kll: nOJIY'l:a..l 

2 //f.. /50. (.#) . ;2
/Z¢ / ";:" J2 ///;f~ e .de (./);r-U)j. (5.3) 

r.D;e Fa) - Ka.JJH6POB01ffiO-H8MHBapHaHTHml WYill<mrOH8JJ. HanpJ-lMep, 

MR .JJopeHl\8BCRoll Ra.JJY16poBKl1 81'0 06~1 1ffiO Bhl6JipalOT B B~8 

" ( 5.4)F (.Jj ~ 0;/2~ J"" /1/1-)). 
M3 (5.3) C.JJ8,lly8T, 'ITO C TO'frlOCTbJO .D;O 118CytU8CTB8HHoro cPa30­

BOI'O MHOll'JfT8.JJR 01 

~ L r~ (J ) 
( 5. 5) Za. ~ (.£2 /) Z/'Q!~ e Lle (~),ct 

r~8 

(5. 6) ?":01(,,#) =- ~ (.J) - 2~ jlr (r()~~)2. 
MHTeI'p8JJ B (5. 5) Ollp8~8.JJ8H H8 rayccoBOH M8pe,11 81'0 ROMIIJI8KCHW! 

rrOBOpoT B W~OHS~HOM rrpoCTpaHCTB8 rrpOCT. ITOCRO.JJbKy 3~a'la 

BU'lRCJIeHHH I'syCCOBa HHTerpana CBO~TCR R peweHHID .JJKH811HOI'O yp8B­

H8HWI (3.1); 

( 5 .7)(/.., t'O z_ (l-oI)~ ~~).f II =.;; ,.. )Jv , 

R peweHllD (3.4 ) Bcer~ MaKHO ~06aBY1Tb C np0I13BO.JJbHO~ ROHCTaHTO~ 

pemeRHe o.nHopo.nHoro yp8BH8HHR. Bu6paB 3TY ROHCTaHTY paBHO~ -I-~' , 

Mhl IT0JlY'ID1~, 'l'I'0 

F ~ (5.8)~ (J') = j d; ~v (.r-r/)j t;) , 
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r ,lJ,e ~Y 
~ 

- <Pe~HM8HOBCKlrlI n p onaraTop illOTOHB (B .lIope~eBCKoB 

Ka~6POBKe ). B pe3y~TaT e 
~ A,; 2 

2 ! t"/cV .111.rfl;:'{A'-;)~ 9'),,/ , I ! ( 5.9)
Z~ =# e L16.J/ ..... / 'tt: to ' 

~TO n o CTpyKType COBll~eT C (4.1I ) . 

IIpH BHBo.n.e ( 5.9) HaM 6W10 BamIO, 'ITO ~OHaJll>H.bdi miTer­

pa.1l 6wr on p e,neJIeH Ha r ayccOBOt! Mepe. Tor;n;a , nOMHR on:pe.n.eJIemre, 

~OHa.n:&Horo ID:lTe r pana B (4.?), erc KOMIlJIeRcHI:lI! n OBOpoT o'le­

BH,IJ.eH H B pe 3y~TaTe 

z L ~ tj;Us-'" ,0':( /tJ~jlY <'?
/z / -:: I e ,I'f")1 

~~ AI' L..- S.t. x (5.10) 
, ~ 2 

. 5 ~",' , 1t / 
, -t- CL (8;13) 6 (o<",/» tJ- Z(B~j/_

".e r ~ 0 

r.n.e B IlOJIeP: - <Pet!l:IMaHOBCKR~ nponara TOp I'JIJX)RS B~ (~J , 
~ ,/ 

S i",I'" - 'l8CTh .n.e1!cTBWl , OTBe'l8D1la.li B38IDt!o.n.eilcTBlrIll. 

-vc::. 

6. ~emre 

Ha OCHOBe onpe.n.eJIeHHR BepOJITHOCT.I!! B p3.60Te 6wro rrOl<a3aHO, 

BKJIa,IJ.hI B !lJyHKlUiOHaJJ1,lille llliTerpaJIH onpe.n.6JIHl!1l'CR 3KcTp eM}'Mru.tl! 'ITO 

.n.e~cTBWl. Ec~ 3TOT pesY.lIDTaT ~ aneKTpO~aMRKH TpKBHaJIeH H 

MozeT 6HTb n~eH MeTo.n.OM CTauHOHSPHOA !lJaBH (~) , B TeopHH TKOS 

HH.ra-Mwulc a Ml:i noJIY'WlH (CM. ( 5. 10») . 'ITO B.I(JI8.ll;hl B / Z..c..or. /2 
onpe.n.e..rumrc.a cyMMoll BKJI8,IJ.OB OT Bcex 3K CTpeM;YMOB .n.eilCTBWI S A:,«" 

_ p6SY.lll>T8T, KOTOpill! HeBOSMOJIllO nOJJY'UITb MO» • .Il.eACTBRTe..n::&HO. eOJm 

,IJ.a&e 

Z ~6L r::: II z~ Co (8') 1 (6.1 ) 
.. 

i- -1'0r ,lte Z.-:: (8'}orrpe,lteJIJl6TCR paa.nOZeHReM B OKpeCTHOC'l'R 
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3KCTpeM}'Ma :>: ( (J) , TO Tor.n.a 
-"1.. « 

ifJepeHIU10HHHe 'UIeHli .", Re 2;.,« ((3) 
I. 

( 5.10). 

3'r0 OTJlR'IHe OT HaHBHoro MOO 

KaPTHHll , KOTopaR B03ID!KaeT n pH DWIHCJI8lliUl: BeJJl!'llm·- k.'14/O<I Io>! , 
C Y'l8TOM rpaHH'lHOrO YCJIOBKR (2.10). 11Ju1 , 'iTO TO IKe CaMoe, 6hLJIO 

HCrrO.lIbSOBaHO, 'iTO COCTORHKR, IlOCTpoeHH~e Ha pa~ TpaeKTOpllRX 

o 1.9; ' (x) (BKJIKl'iaR KaJIH6IXlBO'lHo- H KOHIj;DPMHO-3KBHBaJIeHTH~e), rrpH­

H~e~aT OPTorOHaJIbH liM rVWIb6epTOBCKMM npOCTpaHCTBaM. O'ieBa,IJ.HO, 

'!TO TaKoe onpe,I:(eJIeHHe <J!yHKI.\HOHaJIbHoti r.'16p~ YHl'!BepCaJIbHO. 

ECJIH nOCTYJIHpOBaTb, 'ITO Ha6JI~aeM~e COCTORHHR npHH~e~aT 

e,I:(HHCTBeHHOMY I'HJJ1,6epTOBCKOMY npOCTpaHCTBY, B (5.10) B cYMMe no 

L CJIe.n.yeT OCTaBHTb O,I:(HH '1JIeH (eCAR, KOHeqHO, HeT B~po~eHYUi 

H BKJIa,I(l:l OT pa3.JlH'llillX 'UleHOB B CYMMe He np>:1BO,I:(.RT K TOl!(,lJ.eCTBeHHW,l 

BKJI~aM B BepORTHOCTb, KaK KaJIH6poBOqHO- 9KBMBaJIeHTHlie B aneKTpo­

)UlliaMHKe). H~o TaKlKe nplffiRTh BC B1lliMaHHe CJIe,I:(J'l<Il1ee. B CYMMe no 

L yqHT~BaIDTCR Bce HecHHI'YJIRPHHe TO'1Hlie peweHH./i (3.7), BKJIIDqaR 

TpHBI'la.lIbHOe (c TOqHOCThlO ,lJ,O Ka.Jll16POBKH). Ho, KaJ{B': (r ):; 0 

H3BeCTHO, B8RYYM TeopaH B03~eHHfi HeycTOMqHB OTHOCHTeJIbHO HH­

CTaHTOHHUX B03~eHRB /4/, 'ITO np>:1BO,IJ.HT K paCXO,IJ.HMOCTH COOTBeT­

CTBYKI1!ero p.a.n.a TeopID! B03MYJlIeHilll. ECJIlI B CYMMe no £ B (5.10) 

OCTaBHTb O,I:(KH 'UleH, T.e. pa3JIaraTh B oKpecTHocTH O,IJ.Horo H3 He-

TPHBHaJIhHUX peIIJeHHil (3.7), TO BlIDJeYlC83aHHoi1 np06JIeM~ C HeYCToil­

'tJI1BCCTblO He BC3HID<HeT. 

II03TOMY BCTaeT BOIIpOC 0 npaBKJle oT6opa 1!flU3H'leCKOrO" p eme­

HaR (3. 7) (HanO rrO,IJ.'lepKHYTh, 'ITO TaKa.Ii IKe np06JIeM8 CTOHT H B 

M~) . Ec.m!r OTI\a3aTbCR OT IIOilllTKH nOCTYJIHpOBaTb ,lJ,OnOJD:ll1TeJJ1,HHe 

YCJIOBHR K (3. 7), HaH60JIee npHBJIeKaTeJIbHOn KBxe TCR H,IJ.eR oT6 0pa 

no Be~8 BRJIa,I:(a, KOTOpaR 6una n poBepeHa Ha rrpHMepax HS KBaH­

15 
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MaHA*aBHA3e M.n. P2-88-72S 
HeCTaHAapTHblH nOAxop; K cTapoH TeopHH B03M~eHHH 

,UrrH onpeAeneHHH q,YHKLI;HoHanbHoH Mepbl HCnOJIb3yeTcH TOT 
q,aKT, 'ITO COCTOHHHH, nOCTpoeHHhle Ha pa3J1HqHblX TpaeKTopHHX 
B q,YHKLI;HOHaJIbHOM npOCTpaHCTBe, npHHaAJIe~aT OpTOrOHaJIbHb~ 

r HJIb6epTOBCKHM npOCTpaHCTBaM. TIoKa3aHO, 'ITO nOAo6Hoe onpe 
AeJIeHHe Me pbl q,YHKLI;HOHaJIbHblX HHTerpanOB B KaJIH6pOBOqHblX 
TeOpHHX npHBOAHT K CTaHAapTHOH TeOpHH B03M~eHHH. TIoKa3a­
Ha TaK~e Heo6xoAHMOCTb B AOnOJIHHTeJIbHblX npaBHJIaX oT6opa 
B cnyqae Hea6eJIeBblX KaJIH6pOBOqHblX TeopHH. 

Pa60Ta BblIIOJIHeHa B JIa6op a TopHH TeOpeTHqeCKOH q,H3HKH 
mum. 

Co06I1leHHe 06'hellHHeHHoro HHCTHTYTa lIIlepHhIX HCCJ1eIlOBaHHii. ,Ily6Ha 1988 

'roOO! MexamDW B /1/. EcJm nOCTYJUip OBBTl> EWDIOTB6HHOCTl> X'lIJIl>6e~ 
'roBOKOrO npoCTl)aBCTBB ijHsJIllecKHX cocTOSIBld, OCTaB1lJ{ewll Bl!.JIBJ{ 

,ItODeB 6S'l'D 6eCKOHe'IHO BeJlKK no cpamemtll co BCer.m OCTR!fLHHMH. 

EcJm B KBBBToool Mex:aHBKe aTO yOJIOBlile OOSImlt.IlO aBTOM81'H'l6CXIII II!, 
B TeOPHB n OJ.lJi npo,IteMORCTpBIJ01l8TL np6,n,naraeM06 npa1IHJlO oT60pa npe,It­

CTalWi6T ,ItOBOJIl,HO CJloaHYJl ,ItHHaJ.GITmCKYD npo6JIeMY, KOTOpYll B8,ItO 

pem8Tb .ItJVI R8I,Itol KOHKpeTHO! MO,IteJDJ TeOpmI nOJUl OT,Item.HO. 

B SaI<JIiJ'lelm6 II XOV no6.narO,ItapllITL B.r .Ka.D;J,uueBOKoro. E.M.JIeBH­

Ha, Jl.H. JlimaTOBa, c.r . MaTIDiRll8. 11.B.llaslI8IIIBI!IJIH, H.r. CBBYOHBlIlBiLllK, 
A.H. CHC8KIma, li.A. CneII"reHKO. Il.A.Q.ropo,ItKBcltOro sa n0JI83HL16 COBeTH 

H 06CylI,IteBlJSl. 
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Uandzhavidze 1.D. P2-88-72S 
Nonstandard Approach to the Previous 
Perturbation Theory 

For definition of functional measure it is proposed 
that the states built on different trajectories in a 
functional space belong to the orthogonal Gilbert speces. 
It is shown that this definition of functional integral 
measure for the gauge theories gives the standard pertur­
bation theory. Necessity of extra selection rules in case 
of nonabelian gauge theories is also demonstrated. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, J I NR. 
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