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B rrocneiiHHe I'OJ:(bI Mb! SIBJ1.IIeMC5I CBHJ:leTeJI5IMH 'Ipe3Bbl'I8HHO 

IIOBblllieHHOI'O HHTepeca K TeopeTHKo-rroneBblM acrreKT8M orreparo

poB TOKOB. ToKH - ecTeCTBeHHbIH .[lHH8MH'IeCKHH 061,eKT B AHcrrep
/1 / 

cnoHHOM rronxone H .H. Boromo6oaa , B paMKaX KOToporo 

121 . B.B. Menaenea H M.K. TionuaaHOB pasaunu AHHaMH'IeCKYIO cxe-

MY, OCHOB8HHyIO Ha COOTHOllieHH5IX Me)K.[ly TOK8Mll. Sra cxeMa aecb

Ma yno6Ha JlJ15I y'IeTa JlHHaMHKH ll B rrpo6neMaX CllMMeTpHH, CB5I38H-
/3/ 

HbIX c anre6paMH TOKOB. Ycrrexij H rrorryn5IpHOCTb anre6pbl TOKOB, 

naarueii BO3MO)KHOCTb rrony'IHTb P5Ill npaann cyMM ll HH3KO8Hepre

Tll'IeCKllX. TeopeM AJI5I aenH'IHH, xapaKTepnsJ10nmx aneMeHTapHbJe 

'I8CTHUhI, CTHMynnpoaanu: 6onee JleTanhHOe nsyqeHne O.[lHOBpeMeHHbIX 

KO!v!MyTaTopoB TOKOB. 

B rrepBOH8'I8JlbHOM aapnanTe cpopMamrsMa anre6pbl TOKOB 

O.[lHOBpeMeHHbie KOMMyTaTOpb! no cymecTBy IIOCTynnponanHCb B HX 

rrpocTelhiieii <popMe, (>Tneqa10meli OTCYTCTBHIO B3aHMO.[lelicTBH5I. flpH 

8TOM rrnenrronaranoch, 'ITO y'IeT B3aHMOJl9HCTBH5I HecymecTBeHHblM 

o6pasoM H3M9HHT O.[lHOBpeMeHHbie KOMMyTaTOpbI. 

/4,5/ 
M e)Kny TeM xoporuo n:snecTHhI rrpnMepbI , Korna HeTpn-

auanbHOCTh TeopHll Tpe6yeT BKJIIO'I9HH5I Jlo6ano'IHblX HeKaHOHH'I9CKHX 
/4/ 

qneHOB . ( HaIIpnMep, H3B9CT,Hb!X lliBHHrepOBCKHH qneHoB ) B O.[lHO-

BpeMeHHbie KOMMYT8TOpb! TOKOB. Bo~ee nnn MeHee O'IeBHAHO, 'ITO 

xapaKTep 3THX neKaHOHH'IeCKHX qneHoB orrpenen5IeTCR AHHaMHKOH 

Teopnn. TeM He Menee nsyqenne mrnaMnqecKoro cotlep)KaHH5I onHo

npeMeHHhIX KOMMyTaTopoB TOKOB, o6cy)Knenne rrpo6neM ·COBMeCTHO

CTll IIOJIO)KeHllii anre6pb! TOKOB. C o6mnMH IlpHHUHII8MH KB8HTOBOii 

Teopnn IIOJ15I rrpetlCTaBJI5IIOT C8MOCT05ITenbHhlii HHTepec. ITpn 8TOM 

HeJlOCTaTOK nn¢opMaumr O JlHHaMH'IeCKOM conep)K8HHH O.[lHOBpeMeH

HbIX KOMMyTaTopOB TOKOB MO)KeT 6b!Tb BOCIIOnHeH o6pameHneM K Te

opnn aosM1meHnii. 
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B KOHCTpyKTHBHbIX noi:txo1:tax K KBaHTOBOil: Te0pHH nomI (Ha-
. /1/ . 

npnMep, B narpamKeBoM· rronxone . ) TQKH, onpenemieMbie KaK 

reHepaTOpb! HeKOTopoil: rpy1;nbl BHyTpeHHeil: CHMMeTpHH, KaK npaBH- ·' 

no, S!BmIIOTCSI 6nnnHeil:Hb!MH KOM{?HHaUHSIMH raaaeH6eprOBb!X nonell:. 

KoppeKTHOe onpeneneHne 6HnHHeil:Hb!X'KoM6HHaUHil: THKHX onepaTop

H03H8'IHb!X o6o6meHHbIX qiyHKUHil: (cM. no 3TOMY noaony, HanpH-

/2/ 
Mep, ) , a TeM 6onee onpeneneHHe nx onHoBpeMeHHbIX KOMMy-

TaTopoB - OTH!Ollb He TpHBHanbHbie MOMeHTblo 

HccnenoaaHHe· onHOBpet,ieHHb!X KOMMyTaTopoB TOKOB - nHHaMH

'IeCKOro xapaKTepa HeKaHOHH'IeCKHX qneHOB, HX onepaTOpHoil: H H30-

TOITH'IeCKOil: CTpyKTypb! - B paMKax TeopHH B03MyiueHHil: SIBnSieTCSI 

TeMOil: peqiepHpyeMOil: llHCCepTaUHHo 

HTepaUHSI ypaBHeHHil: HHra-~enbnMaHa B TeOpHH B03MymeHHil: 

npHBOllHT K paanoJKeHHIO onepaTopoB TOKOB H COOTBe.TCTBeHHO HX 

KOMMyTaTOpOB B psin no HOpManhHblM npOH3BeneHHSIM aCHMnTOTH

qecKHX nonell: C SIBHO aanaHHbIMH" B paanH'IHbIX nopsinKaX TeopHH 

B03My!IleHHil: KoaqiqmuneHTHbIMH· qiyHKUHSIMH. KoaqiqmuneHTHbie qiyHK-

UHH KOMMyTaTopoB TOKOB, COOTBeTCTBY!OIIlHe Y'I~TY 6onee 'IeM onao

ro npoMeJKyTO'IHoro C0CTOSIHHSI, npencTaBnSIIOT co6oil: npOH3BeneHHe 

o6o6meHHb!X qiyHKUHil:. ITepexon K onHoBpeMeHHOMY npeneny B TaKHX 

npOHSBeneHHSIX - BeCbMa HeTpHBH8nbH8SI onepaUHSI, npH Bb!ITOnHeHHH 

KOTOpOil: Tpe6yeTCSI H3·BeCTHaSI. 8KKypaTHOCTbo nnSI nony'IeHHSI npaBHnb

HOrO peaynhTaTa cnenyeT nn6o aocnonhaoBaTbCSI paanH'IHb!MH peuen

TypHbIMH npneMaMH C BBeneHHeM rrpenaafmTenbHOil: perynSipH38UHH, 

KOTOpaSI CHHMaeTCSI rrocne Bbin0nHeHHSI nepexona K paBHb!M BpeMe-
' ~, 

HaM ( aanpHM ep, peuenTOM llIBHHrepa 'paanBHlKKH' B TOKe HnH 
/6/ . 

peuenTOM nlKOHCOHa-noy ) , nn6o o6paTHTbCSI K ecTeCTBeHHOMY 

c TO'IKH apeHHSI anrrapaTa TeopHH o6o6meHHbIX qiyHKUHil: MeTony 

nccnenoBaHHSI onHoBpeMeHHbIX KOMMyTaTopoB TOKOB I!pH IlOM0IIlH 

crreKTpanbHb!X H HHTerpanbHbIX rrpencTaBneHHil:. ITocTpoeHHe cneKT

panbHb!X npencTaaneHHil: 'tJenf!eHa-neMaHa (nnSI aaKyyMHoro cpen

Hero KOMMyTaTopa TOKOB) H HHTerpanbHbIX npencTaaneHHil: THITa 

vlocTa-neMaHa-nattcoHa (nnSI 6onee cnoJKHbIX MaTpH'IHbIX aneMeH

ToB) B TeopHH B03 Mymeanil: COCTOHT KaK pa3 B KOppeKTHOM onpe-
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neneHHH I!pOH3BeneHHSI o6o6meHHb!X qiyHKUHil:. fiepexon K paBHbIM 

BpeMeHaM B cneK.TpanbHb!X H HHTerpanbHbIX npencTaBneHHSIX O'Ie

BHneH. 

fiepBaSI H3 yKa38HHb!X B03MOlKHOCTeil: o6nanae'l;_ pSillOM 'Heno

CT8TKOB. nettCTBHTenbHO, H3MeHeHHe nopSinKa npenenbHb!X rrepe

xonoB ~ CHSITHe perynSipH38UHH H nepexon K paBHbIM BpeMeHaM -

BCerna COMHHTenbHO. KpoMe Toro, rp0M03llKOCTb H HeecTeCTBeH

H0CTb Bbl'IHCnHTenbHOro arrnapaTa SIBnSIIOTCSI OIIlYTHMb!M npenSITCTBH

eM Ha nyTH Bb!SIBneHHSI xapaKTepHb!X qepT OIIH0BpeMeHHb!X K0MMy

TaTopOB TOKOBo 

TexHHKa HHTerpanbHbIX rrpencTaBneHHil: HeCKOnbKO 6onee 

CnOJKHa no cpaBHeHHIO, Hanp~Mep, C TeXHHKOil: nncnepcHOHHblX COOTHO• 

IIIeHHil: nnSI MaTpH'IHbIX aneMeHTOB S-MaTpHUbl Ha MaCCOBOil: o6ono'I

Ke, TaK KaK 'IHCno He38BHCHMb!X HHBapHaHTHb!X nepeMeHHbIX yBenH

'IHBaeTCSI Ha nae BHeWHHe "MaCCbI' i ponh KOTOpb!X nrpa!OT KBanpaTbl 

HMnynhCHblX apryMeHTOB TOKOB n .K0TOpbie, ,CTano 6b!Tb, yJKe He 

SIBITSIIOTCSI qlHKCHp0B8HHb!MH. B TO JKe BpeMSI nnsi. H3y'IeHHSI KOMMy

TaTopoB TOKOB MeTon HHTerpanbHb!X rrpencTaBneHHil: _CTonb JKe ec-

TeCTBeH KaK H MeTon llHCilepCHOHHbIX COOTHOWeHHil: nnsi H3y'IeHHSI 

MaTpH'IHbIX aneMeHTOB S -MaTpHUbl Ha _MaCCOBOil: o6onO'IKe, n no

CT8TO'IH0 rn6oK. KpoMe Toro, MeTon HccnenoBaHHSI_OllHOBpeMeH

HbIX KOMMyTaTopoB TOKOB' IIpH IIOMOIIlH HHTerpanbHbIX npencTaB

neHHil: cpaay npHBOllHT K OllH03H8'IHOMy peaynbTaTy, He 38BHCSl!IleM y 

OT KaKoil:-nn6o npenaapHTenhHoil: perynsipnaaunn. 

OcHOBHoe conepJKaHHe nnccepTaunn ony6nHKoBaHo a pa6oTax 

/7-10/ 
aBT0pa .· 

B nepaoil: rnaae onncaHa nocTaaoaKa aana'IH n rrpnaeneH 

o6aop peaynbT8TOE' HMeJO!IlHXCSI B nHTepaType H 6nH3KHX II0 Te Me 

K rrpenMeTy nnccepTaunn. 

f1pHHUHITHanbH8SI B8lKHOCTb WBHHrepOBCKHX 'IneHOB B BaKyyMHb!X 

cpenHHX onaoapeMeHHb!X KOMMyTaTopOB TOKOB CTHMynHpoaana ne

T8IlbHOe paCCMOTpeHHe Borrpoca O WBHHrepOBCKHX 'IneHax KB8HTOBOil: 

aneKTponnHaMHKH ao BTopoil: rnaae. 
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B CBSl3H C HallHCaHHeM onpeneneHHblX npaBHn CYM"'!, BblBO/lHMbIX 

H3 KOMMyTaUHOHHblX COOTHOWeHHfi TOKOB, 0/lHHM H3 OCHOBH!,IX OKa

aancsi BOllpoc, cymecTBYJOT HnH ae cymecTByJOT q -'IHCnO!lbie WBHH-;:,. 

repOBCKHe 'IneHbI, HHbie, 'IeM C -'IHCnoBofi WBHHrepOBC_KHfi 'IneH 

B aneKTpO/lHHaMHKe. B. TpeT&efi H 'IeTBepTofi rnaeax IIOKa3aHo, 

'ITO cymecTllYJOT ace B03MOlKHbie THllbl 011epaTOpHb!X HeKaHOHH'IeC-

KHX 'IneHoB. 

8 TpeT&efi rnaae nm1: MaTpH'IHblX aneMeHTOB TH!la 

<O I [j 1 (x), j 2 (y)]IP>,<Pf[Ux),j
2
(y)]lp ">(p"-p'=p)B 11epaoM 

IIOp.llAKe TeopHH ll03MyDieHHlt 3811HC8HO 11pencTaaneaul! THlla flocTa

/11 / 
neMaaa-.llaficoaa .'."" npencTaaneane .lleaepa-rnn&6epTa-Cynapwaaa • 

. " . ffll 
.llnsi Monenu .llJKoHcoHa-noy 110Kasaao, 'ITO 11pn paaHbIX apeMeHax 

MaTpH'IHb!e aneMeHTbl KOMMyTaTopoa apeMeHHblX H llpOCTpaHCT!leHHblX 

KOMIIOHeHT BeKTOPHblX TOKOB MeJKAY BaKyyMoM H O/lHO'I8CTH'Iffb!M 

COCTOSIHHeM H COOTBeTCTBYJODIHe MaTpH'IHbie aneMeHTbl KOMMyTaTopoB 

apeMeHHblX H llpOCTp8HCTBeHHb!X KOMIIOHeHT aKCHant,HblX TOKOll 

coneplKaT CHMMeTpH'IHble 110 H30TOIIH'IeCKHM HH/leKC8M HeK81iOHH'Iec-

KHe rpa1rneHTHb!e 'IneHbl anna c; ai O (x-y) e lpx, H HeK8HOHH-

qec1me 11neab1 anna <; p 1 o(x-y)e lpx , o6pamaromnecsi a ayn& Ton&-

KO B peayn&TaTe /lBOfiHOI'O HHTerpHp0B8HHSI no TpexMepHb!M llpOCT- ~· 

paHCTllaM 
➔ 
X H y 

.llnsi 'I8CTHU C H30CIIHHOM 1 .< ecnH HMeeTCSI B llH/ly SU(2) -an

re6pa) qJOpMan&H8SI K8HOHH'IeCK8SI KOMMYT£1lll!SI ll OTCyTCTBHe ll38HM0-

/ 12/ 
nefiCTllHS!. llpHBO/lHT. K K8HOHH'IeCKHM PllepaTopHbJM rpai:maHTHblM 

'IneHaM ( CHMMeTpH'IHblM 110 H30TOIIH'IeCKHM HHJ:leKCaM) AnSI KOMMY-

T8TOpOB apeMeHHOfi H 11pOCTp8HCTBeHHOfi KOMIIOHeHT aeKTOpHbIX 

TOKOB H nnsi coo;raeTCTBYJODIHX KOMMyTaTopoB aKCHan&HblX TOKOB. 

B cnyqae KOMMyTaTopoB .apeMeHHOfi H 11pOCTp8HCTBeHHOfi KOMIIOHeHT 

BeKTOpHblX H .aKC!IanhHblX TOKOB, COOTBeTCTBeHHO, llpOCTOfi KBap

KOllblfi peayn&TaT llpH OTCyTCTBHH B38HMOJ:lefiCTBHSI c11paaeJ:1-

nHB nnsi cnenyromel! KOM6HH8UHH Ta°KHX KOMMyTaTopoB: 

~ o(x
0
-y

0
)1[J~(x), A13(y)l-[ A~(x ), J:(y)] I= i£a{3o A5(x)o(x-y). 
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PaccMOTpeHue 
/ 13/ • 

a -Monenu B TpeT&eH rnaee 110Ka3bIBaeT, 'ITO 

Y'I~T B38HMOAefiCTBHSI B nepBOM'IIOpS!/lKe TeopHH B03MyDieHHfi llpH

BO/lHT K IIOS!llneHHIO HeK8HOHH'Itl~KHX qneHOB C CHHrynSipHOCTblO 

Toro JKe xapaKTepa, 'ITO H CHHrynsipHOCTb HeKaHOH~'IeCKHX 'IneHOB 

B MonenH .llJKOHCOHa-noy, H C H30TOIIH'IeCKOfi CTpyKTypofi, COOTBeT

CTBYJODiefi. H30TOIIH'IeCKOfi CTpyKType K8HOHH'IeCKHX rpanneHTHbIX 

'lneHOB. YKaaa!IHble HeKaHOHH'IeCKHe 'IneHbl 11pncyTCTBYIOT Hapsiny 

C 011epaTOpHbIMH K8HO!IH'IeCKHMH rpanneHTHblMH qneHaMH. non

qepKHeM, 'ITO IIOCKon&Ky HCllOnhayeMaSI TeXHHKa cao6onHa OT Heon

H03.H8'IHOCTefi, caM ql8KT IIOS!BneHHSI HeKaHOHll'IeCKHX 'IneHOB H HX 

011epaTopHaS1 11pupona He 38BHCSIT B HaWeM paccMOTpeHHH HH OT 

K8KHX peuenTypHblX llpHeMoB. 

HeTpyllHO IIOHS!Tb, 'ITO H30TOIIH'IeCKaSI CTpyK~ypa HeKaHOHH'Iec

KHX . 'IneHOB TpeT&efi rnaBbl SlllnSieTCSI, KOHe'IHO, OTp'aJKeHHeM /lHH8MH

KH HayqaeMbIX Monenefi. 3aMeTHM, KpoMe TOPo, 'ITO na o6mnx nono

JKeHHfi Kll8HTOBOfi TeopHH nonsi He cnenyeT ,HH HanH'IHSI, HH OTCYT

CTBHSI HeKBHOHH'IeCKHX llKnanoB B 0/lHOBpeMeHHbie KOMMyTaTOpb! 

BpeMeHHb!X KOMIIOHeHT TOKOB. 

npnMep /lHH8MH'IeCKOfi CHTyaUHH, B KOTOpofi MaTpH'IHbl~ ane

MeHTb! KOMMyTaTopoa coxpaHS!JODlHXCSI H30lleKTOpHblX TOKOB conep

JK8T 8HTHCHMMeTpH'IHbie 110 H30TOIIH'IeCKHM HH/leKCaM HeKaHOHH'IeCKHe 

qneHbI, o6pamaromuecsi B ayn& B peayn&TaTe HHTerpnpoaaHHSI 110· Tpex

MepHOMy llpOCTpaHCTBY, llpHBS/leH B 'IeTBepTofi rnaae. PaccMaTpHBa

JOTCSI M8TPH'IHbie aneMeHTbl KOM MyTaTOpOB H30BeKTOpHblX TOKOB 

M8lK/lY 0/lHOHyKnOHHblMH COCTOSIHHS!MH C ayneeofi 11epenaqefi HM-

11yn&ca nnsi aec&Ma xapaKTepaol! nnsi TeopHH 11onsi nepeHopMHpyeMofi 

MonenH BO BTOpOM nopsinKe TeOpHH B03MyDieHHfi. 

KpoMe HeKaHOHH'ISCKHX BKnanoB B MaTpH'IHblfi aneMeHT KOMMy

T8Topa apeMeHHOfi H npocTpaHCTBeHHOfi KOMIIOHeHT TOKOB, HMeJODIHX 

BH/l 

3 

£a{3o u(p)ro u(p) '}: p _!_ 
i=I i a X j 

_a~ o(x-y )A' 
axl 

B aTol! MonenH H8K8HOHH'IeCKHe BKn8/lbI, aHTHCHMMeTpH'IHbie no 

~30TOIIH'I8CKHM HH/l8KCaM, llpHCyTCTByJOT H B MaTpH'IHOM aneMSHTe 

apeMSHHbIX KOMIIOHeHT TOKOB! 
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(af3o ;;(p)ro u(p}po (V) 2 o(x-y)A, 

H B KOMMyTaTopax paanH'IHblX. npocTpaHCTBeHHblX KOMnoHeHT 

TOKOB: 

..:. · a a 
£ a f3 o u ( P) r o u { P ) P o -- -- o ( x -y )' A • 

ax I ax l 

flocTOl!HHal! A oTnH'IHa OT Hynll· H B nepeHOpMHpOB8HHoii, ii B 

HenepeaopMHpoaaaHoii TeopHH. 

flony'IHB HeKaHOHH'IeCKHii, aHTHCHMMeTpH'IHhiii no H30TOnHqec

KHM HH/leKcaM BKnan B 0/lHOBpeMeHHOii KOMMyTaTop paanH'IHb1X 

npocTpaHCTBeHHblX KOMnoHeHT TOKOB, Mb! TeM caMbIM no/lTBepJK-

/5/ 
naeM coo6paJKeHHH Eyqenno, BeHeuHaHo, raTTo H OKy6o o He-

06xo11HMOCTH BKnI0'IeHml BbipaJKeHHii nono6Horo pona B COOTHOllle

Hllll anre6pbi TOKOB, 

• XoTll HanH'!He HnH OTCyTCTBHe HeKaHOHH'IeCKHX qneHoB C Toii 

HnH HHOii H30TOnH'IeCKOii H onepaTopHoii CTpyKTypoii ue_nHKOM 

onpe11en11eTCll cneuH¢HKOii B3aHMOlleiicTBHll, TeM He MeHee pac

CMOTpeHHbie .MonenH BeCbMa THnH'IHbI /lnll xapaKTepHCTHKH TOii 

CHTyaUHH, KOTOpall HMeeT MeCTO B KBaHTOBOii TeopHH non11. 

OnHa H3 OCHOBHbIX Hlleii anre6pbl . T0KOB COCTOll-

na B TOM, 'IT06bI onHcaTb HapyllleHHe CHMMeTpHH B /lHHaMHKe 

CHnbHblX B3aHMOlleiicTBHii, HCnonb3Yll 0/lHOBpeMeHHbie KOMMyTa

TOpbi COOTBeTCTBYIDllIHM o6pa30M Bb16paHHbIX aapl!/lOB H TOKOB. 

CnpaBennHBOCTb anre6pbl aap11110B, OTBe'Ja!OllJHX coxpaHl!IO

lllHMCll ToKaM, l!Bnl!eTCll npl!MbIM cnencTBHeM aaKoHa coxpaHeHHll 

TOKa, B TO JKe BpeMl! anre6pa 'o6o6meHHbIX aapl!/lOB', COOTBeT

CTBY!OllIHX HecoxpaHl!IOllJHMCll TOKaM, nocTynHpyeTCll. EcTeCTBeH

HO B03HHKaeT aonpoc, MOJKeT nH anre6pa o6o6meHHbIX aap11110B 

OCTaBaTbCll cnpaBennHBOii B cnyqae npoH3BOnbHOI"O aapyllleHHll 

aanaHHOii CHMl\'eTpHH HnH ,TonbKO B O'IeHb cneuHanbHbIX cnyqa11x. 

Bonpoc o xapaKTepe llHHaMH'!ecKoii KOMneHcauHH, Heoqxo

llHMOii 11n11 cnpaaenmrnocTH anre6pb1 o6o6meHHbIX aap1111oa, oTBe

'!aIOllJHX HecoxpaHll!OllJHMCll TOKaM, 06cyJK11aeTCll B nl!TOii rnaae • 

floKa3bIBaeTc11, 'ITO 11n11 cnpaaennHBOCTH anre6pbI aap11110B, cooT-
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BeTCTBYIDllIHX HecoxpaHll!OllJHMCll TOKaM, B nepeHopMHpOBaHHOii Teo

PHH Heo6xo/lHMO eme noTpe6oB0.Tb, 'IT06bi TOK He coxpaHllnCSI Beeb

Ma cneuHanbHbIM o6paaoM ( MOJKHO cKa3aTb, 'ITO HecoxpaHeHHe 

nonJKHO 6bITb 'cna6biM' - HanpHMep, •qaCTH'IHbIM c9xpaH8HHeM'). 

B npoTHBHOM cnyqae B nepeHopMHpOB8HHOH TeOpHH He HMeeT MeCTa 

naJKe anre6pa aap1111oa. 

TaKHM o6paaOM1 peaynbT8Tbl HaCTOl!llJeI"O HCCn8/lOB8HHll noKa-

3bIBaIOT1 'ITO OllHOBpeM8HHbie KOMMyTaTOpbl 6HnHH8iiHbIX no raiiaeH-

6eprOBbIM nonl!M BblpaJKeHHii a CHnbHOii Mepe aaBHCHT OT llHHaMHKH 

B38HMOll8iiCTBHll. 'tJneHbI C MHHHManbHOii CHHI"ynHpHOCTblO B 0/lHO

BpeMeHHbIX KOMMyTaTopax TOKOB, KOT0pbl8 He o6pamaIOTCll B Hynb 

B peaynbTaTe HHTerpnpoBaH~ll no Tp8XM epHbIM npocTpaHCTBaM X 

H y , aoo6me He HMeIOT nocTynnponaHHoro renn-MaHHOM BHJla 

B nepeHopMnpoBaHHOii TeopHH, ecnH COOTBeTCTBYJOllJHe TOKH He 

y11oaneTBop11roT Tpe6onaHH ro •cna6oro HecoxpaHeHHH'. KoMMyTaTopbI 

T0KOB npH paBHbIX BpeMeHax conepJKaT HeKaHOHH'IeCKHe qneHbl 

C · paanH'IHOii H30TOnH'IeCKOii CTpyKTypoii, 06pama10ll1Hec11 B Hynb 

B peaynbTaTe HHTerpHpOBaHHii no npocTpaHCTBy. 3TH H8KaHOHH'I8C

KHe -qneHbI HMeIOT BeCbMa o6mHii xapaKTep: OHH npHcyTCTBYIOT B 011-

HOBpeMeHHblX KOMMyTaTopax Bcex KOMllOHeHT· TOKOB, a HX onepaTop

Hal! H H30TOnnqecKal! CTpyKTypa uenHKOM onpenenHeTCll llHHaMHKOii 

B38HMOlleiicTBHll. 
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