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ORiAH XAP AKTEPl1CTJ1.KA P A.EOT!:.l 

AKTYaJIJ>HOCT:b npo6J1eMbl • . Ycrrexn noc;re.zumx ;reT, .n:ocTHrHYThle B Teo­

peT!FieCROM OIDICaHID.I BBru!MO,n:e:Hc·r Bl1H 3JI€M€HTapm.nc 'tfaCT.fm Hepa3plilBHO 

CBR3aH!i c 11CilOJI:b30BaHJ1eM CHMMe•rpH:H B3aHMo.n;eilcTBl1H . 113y<i:eHHe o.n:­

HHX H3 Hl1X - KaJIHdpOBO'!HlilX - Up!!BeJIO K cos.namno €,IU:!HOH TeOpID! 

3Jl€KTpOCJia6blX B3rul:MO.JJ;efi cTBl1H. 0TRphlTHe .n:pyrruc, 11 B 'tfaCTHOCTl1, 

cyrrepcHMMeTpHii, CTJ1MYJil1p0Ba.JIO ITOJIBJI€HJ1e 60JI:bIDOro '!11CJia HOB!iX 

MO,ll;eJieH Teop1111 ITOJJR:, cpe,!Ui! KOTOp!iX B rrepByro O'iepe,ll;b CJie.nyeT Ha-

3BaT:b MO.JJ;eJIB cyneprpaBHTau;l1H. Ilp11 HCCJie.JJ;OBaHHH 06!1U'!X CBOHCTB 

KBaHTOBblX TeOpHfi Il0.7IR, KJiaCCH'tf€CKI'1€ .n:eliCTBHR KOTOphlX 06Jia.JJ;aJOT 

TOH l!D111 HHOR rpyrr~oii CHMMeTpHH, BalKROe M€CTO 3aHHMaeT Borrpoc 0 

CBOil:CTBax CHMMeTpd TeopIDl: ITOCJie rrepe!iOPMYipOBKR. OlleBH,n:HO' HH­

Tepec npe.n:cTaR7uno~ Teop1111, coxpaHRlOO\He CHMMeTpHliHhle cBottcTBa. 

0,IUiaKO IlOCJie.n;HHe aa'laCTYJO HapymaKJTCR 113-3a cymeCTBOBaHH.fJ aHOMa­

JIHH, no.n;o6HHX aHOMaJIWIM A.Ivrepa-BeJIJia-,Il.l!taRHBa B aKCHa.Jll>HOH 3Jl€K­

T~O,IUrHB.MHKe. IloaTOMY HCC~e.u;OBaHRe CTpyKTyp!i aHOMaJIH!, BHRF~eH11e 

YCJIOBd rue OTCYTCTBHR, B Tex liIJili HHhlX MO.JJ;eJJR:X TeopHH ITOJIR, yc­

TaHOBJieHHe CBO~CTB CHMMeTpKR Teop.HH IlOCJie nepeHOpM.HpOBKH ," HH,Dy­

lUIPOBaHHhlX CHMMeTp:e:etl KJraCCH'tf€CKOro .u;elicTmui, HBJlffeTCR BaJKHOH 

H aKTYaJll>HOH sa.n:a~ett. 

KaK 113BeCTHO' B ;KBaHTOBOii Teop1111 IlOJIR s -MaTPima MOJEeT 

6~T:b OITHCB.Ha RaR B JiarpruuteBOM, Ta.It H B raMHJI:bTOHOBOM iilopMa.JIB3-

MaX. Bo Bcex ROHRpeTHHX MO,ll;eJI.fIX, paCCMB.Tp.HBaBlllliXCR .n:o CHX nop, 

s -MB.Tp~ B 060RX rro.nxo.nax COBITB,D;aJIH, O,n:HaRO o6mero YTB€pJK.ne­

HHH o6 3KBHBa.lleHTHOCTH 060.l!X rro.n;xo.u;oB JI,JIR Ilp0113BOJI:bHhlX Teopmi 

ae cymeCTByeT. B TO xe BpeMSI B ITOCJie.n;HHe ro.JJ;lil ITOJIBMJIOC:b MHOro 
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·reopR:!1 (HaripHMep, Mo.n;eJui cyneprpB.BHTanmi, cynepRaJrn6poBo'!HHe 

TeOpIDl B cynepcm~MeTpM'l:HOH Kam'I6pOBRe). .narpa,mirnaH!il KOTOpliX cy­

mecTB8HHO HeJIHHeiiHH. B STKX MO.IJ;eJIJIX ~OPMYJIBPOBita TeOpHH B rB.MR­

Jli>TOHOBOM il>opM8.lllisMe npe.ncTaBJ!JieTcH qpesBH'<lail:Ho TPY.IUIOH, noc­

KOJl&KY STO CBH38.HO c npo6~eMott aHa.JllIT.Iil'leCKOro pemeHWi cymeCTBeH­

HO HeJlli'!HeHHl:i~ ypaBHeHifi1 cBR:se:H. IloaTOMY paspemeHJiie Bonpoca 06 

3KBl'!llaJI8HTHOCTJII o6orur qiopMa.JIB3MOB B B03MO~HO 6o~ee o6meM BH,IJ;e 

Ilf8.IJ;CTaBJifleTCH BalitH!iM. 

UeJU> pa6oT!ii. v!cCJie.n;oBa.Hlie CBOHCTB CHMMeTpIDl: nepeHOpMHpOBaHHHX 

Teop>!'.fi, ~acc~ecKoe .nettCTBRe KOTOpliX 06.na,u:aeT HeKOTOpO:ll CRM­

MeTpl'Ieii; H3J'1t>IDl'.e B o6meM B11.n;e 1™!.~Jil>CHOH CTPYRTYPH 8.HOMamI:tt B 

TO~eCTBax Yop.na B TeOp.KHX, CHMMeTpH'<IH!ilX OTHOCHTe.1Il>HO ~OKaJil>Hh."X 

npeo6paso:Ba.HHtt no~ett; l'ICCJie.no:aami:e CTPYKTYPH cynepaHoMBJmtt B 

cynepKa.ilir6pOBO'<IHHX JI = l Teopru:IX; HCCJie,UOBaHllie BOnpoca 3RBR­

BaJI0HTHOCTli ~arpatDKe:sa li rarVMJU.>TOHOBa no.n;xo.noB B RBaHTOBOtt Teo­

p:ini: nOJIR. 

HayqHaJ! HOBH3Ba.I.BnepBHe HCCJie,IJ;OB8.H BOilpOC 0 HaJrnqHR cynepaHO­

MaJOOI B 06111e:M cynepKB.lllI6poBOqBoii }/ = I Teopmr. IloKasaHo, '<ITO 

yc~OBlie OTCyTCTBWi cynepaHOMaJIHM COBna,n,aeT c yCJIOBReM OTCYTCT­

BHII RaJIH6pOBO'<IHHX 8.HOMaJIHH. 

2. !1CCJIEmOBaHa IDv!Ily~:bCHaJ! CTpyRTypa aHOM8.1ll'!ii B TO~eCTBax 

Yop.na B npOli3BOJll>HOH RBaHTOBOH Teop:ma: IlOJIR:, o6~a..n;ruomett CHMMeT­

pHett OTHOCHTe~l>HO rpynrrn ~ORaJI:bHHX npeo6pa30BrunIH. ~OKa3aHO , 

'<ITO aHOMaJrnH KMeJOT ~ORaJI:bHHH xapaRTep. 

3. BrrepBHe B o6meM BM,IJ;e liCCJie.n;oBaHH CBOHCTBa CHMMeTplfi1 

nepeHOpM>qJOBaHHHX RBaHTOB!lX TeopHH IlOJJJl, IlOCTpOeHH!lX no CHMMe- · 

Tp:aqHHM KJJ8.CC.Iil118CKHM .n;eiiCTBH.HM. IIoRa3aHO, '<ITO JII06o:!1 CHMMeTpmt 
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R~Cc~eCROro .neHCTBWl COOTB0TCTByeT onpe.neJieHHWl CRMMeTpWi 

nepeHOpllmpOBaHHOro .nettCTBWi H rrepeHOpMRpOBaHHOro IlpOH3BO~ero 

IJ!y~oaSJJa BepllIWlHliX qi~. 

4. PaccMOTpea Bonpoc axmmaJieHTHocu .narpaw;teBOro H rSMl'JJI:h­

TOHOBoro no.n;xo.n;OB B KBaHTOBO:tt TeopHH llOJlll • .D:oKasasa SrumBaJieHT­

HOCT:b o60HX no.n;xo.noB ,IJ.1lJi CJiy"iali npollI3BOJlb.l:IHX ~ope.BJJ;-liHBS.pliaHT­

HHX Teopmt 6es cBR:sefi, a TaKJite .11.1m KJiacca Hea6eJieBl:iX KaJIH6po-

BO'IBHX Teopxit BM,IJ;a L "'L[( G-;:.)'"J . 
Ilepe'll!CJI6HHM BHme COBORynHOCTl> pemeHIDix SB,l{a'l, 06.IIa,naD­

l!IHX aay-qHott HOBH3HOit, BliHOCKTCJl Ha 3a!!!l!l'.'±Y· 

IlpmH'<leCKB.Ji ueHHOCTl>. PesyJll>TaTH, llOJIY'leHwe B .n;HccepTa.inm, 

MOrYT 6HT:b HCllOJil>SOBaHH llpli H3yt10HHJI! CBOitCTB CHMMeTp:Hit KOHKpe'r­

HWC 11<>;n;e.neii TeopHllI rrOJIJJ noCJie nepeaopMldpOBKK; npH noCTpoemm 

MO,IJ;eJiett }I = I cynepKaJnI6pOBO"IHWC TeopliM, CB060;n;HHX OT aHOMa­

~; ,IJ.1lJi 060CHOBaHHH 3KBRBaJieHTHOCTH I'aMllIJll>TOHOBa III Jiarp8.HJ!te:aa 

no.n;xo;n;oB B KBaHTOBOit TeOpHH IIOJIJJ. 

Arrpo68IlW! pa6oTH. PesyJil>TaTH pa6oT, Bome.n;nmx B .n;HccepTanmo, 

6WIH npe;n;cTaBJieHH Ha 20-tt Mex;n;yaapo.nao:tt KoawepeHnRH no IJ!HsHKe 

BHCOKHX aaeprmt (Me.n;HCOH, aiiA, 1980 r.), Ha MeJK,DyHapO.n;HOM cew­

Hape "TeopeTBKo-rpynnoBl:ie MeTO,Ill:l B ~sllKe" (3BeHHropo.n, 1982 r.) 

a Taiate .no~BaJUicb aa ceMPIHapax Ep®i H ~MAH CCCP . 

Ily6JIJIKSTW!. Ilo TeMe .n;HCCepT8I4W'l . onydDKOBaHO WlTl> pa6oT [I-5] • 

CTpyRTYJ>a K o6~eM JI!CCepTSW!!H · .llHccepTa,xum: COC'l'OHT HS BBe;n;eHKH, 

Tpex rmm, S8.lt1W'leHWI, .IJ;ByX npWIOllteHH:tt K CllllICKa JmTepaTypH, llIS­

~OllteHa sa ?I CTpamm;e M8lllJ!IBOIIHCHOI'O TeKCTa, co;n;epJOllT 83 611I~O­
rpa4llt'lecK11e ccH.IKJll. 
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KPATKOE CO.IJEPlWilIB PAEOT!l 

Bo BBe,nemm CWoPMYJIB:POBa.HH npo6JieMH, paCCMaTp:r.raaeMble B 

~HCCepTaizy!H , npHBe,IJ;eHO ee RpaTROe CO,Il;eplK8Hile. 

B nepBo! r JiaBe ,IU!ccepTa:rura paccMaTpm38.llTCR Bonpocs, c:BJI­

saease c aHOMaJll'!.IIMR B Toz.u;ecT:eax Yop,IJ;a. 

B §I nsyqaeTcJI HM!IYJI])CHM CTPYKTYPa aaowum! Toz.u;ecTB Yop­

,IJ;a B JIORaJlbHliX RBaHTOBHX Teop:wrx: IlOJIJI, ·:HHBaplilB.HTHBX OTHOCHTeJib­

HO rpynrw rrpeo6paaoB8.Hld cp ~ 4' -+ cf ( ~) , r,IJ;e F ( <t>) - rrpons­

BOJ!bmd1 JIORaJibHBi1 <l>YKKUHOHaJI IlOJiei\' e, - 6eCROHe'IBO Ma.Jlld napa­

MeTp. Ha ocaoBe aHSJIHsa Toz,u;ecTB Yop,IJ;a ,n;JIJl nponsBo.wmiero WYHK­
UHOHBJia r BeplllHHHWC 4zy"HI<U1<tit IlOKa3aHO, 'ITO B 06uteM CJiyqae 'AJlJi 

Te9p:eil: c JIORaJ!bHLIM KJiaccKtieCKHM 'AettcTBHeM So(~) , HHBaPHaHT­

HOM OTHOCHTeJibHO Blillll9y-Ka3aHH~ rrpeo6paaoBa.Bl'lit, aHOMaJIHH, B03-

HHKSllllH6 B TOlli,Il;8CTB8.X Yop,IJ;a, eCTb JIORaJ!bHHe ~OHSJIB IlOJiett 

npz yCJioBmi:, 'ITO ROHTp'l.11eBH Sr::(q,) ii Fk (ct>) , nepeHopimpy­

JOUUie ,IJ;el!CTBHe H rrpeo6pa30BaHRli CKMMeTpmt, TaDe JIOR8JibHH9 (j}yHK­

UHOHaJili IlOJiei. 

§2 nocBR111eB HCCJie.IJ:OBaBHK> CTPYKTYPB cynepaeoMaJIID'! B o6men 

cynepRaJm6poBO'IHOtt JV = I Teoplill! B RaJIH6pOBKe Becca-3yMHHo, B 

K?Topott noJIJI MaTepu rrpe,ri:cTaBJieHH npoz·aBOJ!bBHMR !tHp8Jll>HHMH MYJ!b­

TruIJieT8MH. MsBeCTHO , 'ITO OTcyTCTBHe aHOMSJIHi1 T6CBJ:lM o6pa30M 

CBJ138.HO c B03MOiKHOCT])ll) llOCTpOe.!ll!H KHBapHB.HTHOtt µpoue.nypH pery­

JIJIP.1!38.Il!IIB. B pa6oTax KpHBomeito:sa B.K. K ~eppapa C. ii llima o. 
6HJia nocTpoeaa rrpoue.n;ypa pery.JIJIPH38.IJ;m!! .n;JIJl cynepRaJIH6poBO'IBHX 

),/ = I Teopztt , JlBJIHBlll8JiCH cynepcHMMeTplt'IHhlM o6o6meHl!eM npone,n;y­

pa pe+y-JIJIPKSanRH RaJIHOpOBO'IHhIX Teop:W! MeTO'AOM BHCl!lHX RO:Bap:HB.HT-
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HHX npOH3BO,Il;HHX CJiaBHOBa. 0,IJ;HaKO OHa, Ka.K ii B 06~ KaJIH6po­

BO'lllliX TeOpIDDC, He o6ecne'll1Ba9T llOJIHOl peryJI.HpH3aIJ;KH Teopmi:, 

HO CBO,IU!T 3a,IJ;aqy R pery.JIJIPR3aIJ;HH O,IUIOtteTJieBliX cynep,IJ,HarpaMM. 

BoaMOltHOCTb cynepclil'.MMeTpINHoro o6o6meHHJI rrpotie.IIYPH peryJIJipzaa­

UHH MeTO'AOM BHClllRX KOBap!.ra.HTHHX npOi13BO,Il;HHX ;zr.lIH IIpOli3BOJ!bHOl 

cynepRaJIK6pOBO'IHOl TeOpHH CBO,IU!T HCCJI6'AOBaHHe BOIIpOCa 0 cynep- · 

aHOMBJmJDC R paCCMOTpemm JIHJllb O,D;..BOil9TJl9BRX .Jn!arpaMM. EoJiee Toro, 

BRJ!a.II: B cynepaaoMamm: B RaJIH6poBKe Becca-3yMHHo. MoryT ,Il;aTb Jll!lllI> 

O,Il;H0ll9TJ19BH9 ,IU!arpaMlW:l c 3aMRayTHMH UHRJiaMH llOJiett,~TepHH H BHe­

WHl!'.Ml! Jm.BlU!Mlt, COOTB9TCTByDIU!Mil llOJJ.HM KaJm6pOBO'IHOro cynepMYJ!b-

THI1J16Ta. 

Tait RaR npH'IE:Hott B03HHKHOBelDIJ1 aeoMa.JIHtt, HapywaJWUIX Tl!llt­

.IJ:6CTBS Yop,IJ;a, HBJIJieTCR noHBJieHHe HeayJiema noBepXHOCTHHX 1Ue­

HOB IIpH C,nBHrax nepeMeHHl:ll KHTerpKPOB8.HHH B cI>ettHMa.HoBCRHX RHTe­

rpaJiaX, paCXO,Il;lllll,HXCR 6HCTpee, qeM Jiorap~ec:it:K, TO BHill!CHBa­

DTCR H B.HaJIH3HpymCH Jimill> Te RaJm6poBO'IBli9 H cynep-TO]t'A9CTB8., 

B KOTOpliX npKCYTCTByiJT TaRHe J4HTerp8.lihl. Ha B.HSJmsa 3TliIX K8Jl.IJ6-

poBO'UD:lX H cynepTOJ(,Il;6CTB IIOJiy'laeTCH, qTo cynepaHOMBJillll: OTCYTCI!r­

Bym, eCJm BWIOJIHeuo yCJioBBe 

A o.~e = 2: "'sr <{:"~ { cr~,<t:~ J =- o 
. ~ 

(I) 

(r.ne <\t- 0603Ha'laeT !tHpaJll>HOCTb J4 np:e:ID™aeT 3Ha'leBIDI ±.I; l[;"'Y 

- reHepaTOpH COOTBSTCTByDJUa: IIpRBO,Il;HMblX npe,Il;CTaBJiemtll: IIOJie! 

MB.Tep:u' Ilpli'l6M <f:+ ii <":£'_ • B006~e roBOp!I. pa3Jm'l:Hli) . y fJJJ.0-

BHe (I) COBIIa,I{aeT c HSBeCTHHM yCJioBBeM OTCYTCTBRll RaJIKOpoBO'IH!:IX 

aHoll18.Jlldt B o6~el xaJUI6poBo'IHOtt TeopHH, noJIY'leHHBM BeccoM n 3y­

MHBO. Ta.RHM o6paaoM, cynepauoM0JIJ4.J4 B o6mel cynepKaJm6po:eo•rnol . 

Teopl!H OTCyTCTByilT IIpH OTCyTCTBHH KaJIH6pOBO'llillX aHOMa.:lllrl!:. 
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rJiaBa Il ITOCBlll!l8Ha H3y"!8HIDO CBOHCTB CHMMeTplil!: nepeHOpMHpO­

Ba.HHRX Teop:IDi c CRMMeTpl!NHliM EJiaCCH~eCKIDll .u.elicT:ro>eM. _B §3 HCCJ!e­

.JJYIOTCR ~OKa.Jil>Hble HeK~6pOBO'!Hll8 TeOpID1, ~eHCTBHe KOTOpIDC Cll!M­

MeTp.lt'l:HO OTHOCHTeT.il>HO 6eCKOHe'!HO Ma.liblX rrpeo6pa30BaRHK nepeMeH­

HHX 

4> __,, I!!>' ~ <4°> + E .6 cp(lf>) ' (2) 

r,JJ;e ~cp(4') - ~OKaJihHblK WYHKJJ;liOHa.JI rro~eit <f> • 

PaCCMOTpeHHe OCHOBaHO Ha rroc·rpeemm MeTO.IJ,OM MaTeMaTH'!eCKOK 

liH.IQ1l\l.Ulli rrepeHOpMHpOBaHHHX .u.eliCTBHK H npOH3BO,lI.ffiilHX ~YHKUHOHa.JIOB 

Bepwmura:x WYHKJJ;liK .JlJIR TeopHK, orrHcb!BaeMHX x~accH'!ecirnMH .u.elicTBH­

m.m $0 (<j>) H So(4>)"""' = So(<!> + e·b~) . Ilo.rry'!eHO, '!TO rrepeHopmr-

poBaHHOe ,n;e~iCTBHe $.R. ( 4>) TeOpHH c "38TpaBO'!HblM" .neiicTBHeM 

S0 ( C!f>) CBR3aHO c nepeHOpM>fPOBa.HHHM ,JJ;eHCTBHeM $~ ( <!>) TeopIDI c "aa­

· Tpa'so'!HNM" ,neHCTBHeM $o(el>) COOTHOmeHHeM 

$~(~) ~ $~ (df>;~Diz.cP) 
) (3) 

B TO BpeMII KB.It ,JlJIR nepeHOpMHpOBaHHIDC IlpOH3BO,n;ffi!UiX ~yHKUHOHa.JIOB 

BepWHHHHX \I!'JHKUHH .HMeeT MSCTO COOTHOW8HH8 
/V 

rR. ( 4>) ~ rR. ( .p -+ c<n~~>) (4) 

r,JJ;e """ 

~r.~ = ~t - ~.f <6<f»~~x 
(•) ' ( < D ~ > t..q - paCXO~MC.fI '!8CT:b 11, -Il6TJr8BOrO rrpH6.ID'llKemIB 

BaRyYMHoro cpe.IJ,Hero :sapH8.ll;li:M <P c BH'!TeHHUMH no.n;pacxo,ll;H1.~0c­
TRMH), a ~ 03Ha'!aeT paBeHCTBO B rrepB0M IIOp.fI,ll;Ke no rrapaMeTpy 

MaJIOCTH c • ECJlli Terrep:o So(t1>) :irn:sapHa.HTHO OTHOCHTe~Ho 3aMe­

Hb! (2), TO So(C!l>) ~So($) H, CJ18,!40BaTefilHO, s~($J~s~(<t>) 
~ ' r ~ ( ~) ~ r~ ( ~) , IlpH 3TOM paB8HCTBO (3) BHpa.lKaeT CHMM8Tp:lm 
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rrepeHOpMMpOBrurnoro ;uetiCTBIDJ: OTHOClifi.'eJll>HO upeo6pa30BaHliK 

<P -7 4' = <P + t..tJ!lcP 

a tlOIJMY~ ( 4) IlORa3!:1BaeT, 'ITO npOH3BO,n;ffil\l'.Ji g?yHKUHOHa.Jl rR. ( tfJ) 
BepWHHHHX lf,yHKJJ;liR o6~aeT HHBapHaHTHOCTblO OTHOCliTe~HO n-peo6-

)a3oBamiil: 
h. .i.." ' . .l-'i' ~ .,, . = q>-+ E < Ait"!''> 

B §4 npHBe.IJ,eHO paCCMOTpeHHe 3TOro Ee BOTipoca B Ka.lll!OpOBO'!­

HHX TeOpliHX o6mero B:iI.rr.a. 3Aec:o Ha OCHOBe aH~3a pemeHHH ypaB­

HeHHH 3HHH-~ycTeHa no~eHo, qTo B c~ae l\a.7ll!OpOBQqHJ:lx Teop:filt 

o6mero BH,IJ;a c l\JiaCCW!eCIUIM .neliCTBHeM, CHMMeTpli!"IHHM OTHOCR!'M:bHO 

~ORaJI:OHblX npeoCipasoBaHHH, MO.IT,HWUIUipOBa<IHOe ' 3%JewrH.B!iOe H rrepe­

HOpMHpOBaHHO e .neftCTBHH, a TB.K~e rrepeHOPM>fPOBaHHHH npOH3BO~~l 

.Jiymrn;1mHaJI BepliIHHHl:lX q,yHI<Ul'lii o6Jia.IJ,aIOT Hel\OTOpHMH cm.weTp:Z.9I1IZ OT­

HOCHTeJ!l>HO RaHOHH'!eCKOH 3aM6Hbl nepeMeHHb!X . 

TaKHM o6pa30M IlOKa3aHO, 'ITO B npOH3BO~l>HOH KBaHTOBOH Teo­

pHH no~ Jll06oJ;i CHMMeTpHH KJiaCCHqecKoro A8HCTBHR COOTB8TCTByeT 

onpe,!4eJI8HHaH CHMMeTprui rrepeHOpMlipOBaHHOro AeHCTBHR K nepeHOpMH­

pOBaHHoro rrpoY.!3Bo~erc WJHKUHOHaJia Bepummrax i,liya~l. 

§5 rJiaBbl Il IIOCBlll!leH ,ll;OKa3aTeJ!bCTBY cyrrepCHMM8TpRqHOH nepe­

HOpMl!pyeMOCTR .N. = 4 cynepRami:6pOBO'l'.HOH Teop:inr. oTa iVJO,l\eJJI:. ITpli'l­

Me'!aTe~Ha T8M, 'l'.TO f' ._qiyHRl.-1':!.ff reJIJI-MaHHa-Jloy, Bl:l'il!C.1I6HHM B 

TpexneT~e:eoM rrpliCiJmllteHHH, pa.~Ha HYJIID· AoRasaTeJil>CTBo cyrrepcHM­

MeTpM."!ao:li nepeHOpMKpyeMOCTR )/ = 4 MO,ll;eJIB OCHOBaHO Ha l!lCCJie,no­

:eamm cynepTOlK,Il;8CTBa Yop,D;a ;IT.JIR rrpo:mrno.w:nuero WHRW!OHaJT..a r 
BepnmHHHX gWHKUHH, KOTOpoe no cymecTBY .Hl3JlffeTCR ypaBHeIDieM Ha 

f' . BHa 'laJie cTpOHTCR HaH6o~ee o6maH CTPYKTYJla pacxo;a;HMOCTeii 

r C y"!8TOM KaJm:c5pOBO'!HOft ) (. £' l1 5 tJ (4) :liHBapHaHTHOCTei1 , a 

- 9 -



~a.nee Ha OCHOBa.H!Ill ,l(HarpaMMHOro aHa.mI3a HB.XO,n.ll'l'C.f.{ CTPYKTYJlli 

pacxo.nm11ocTet!: B8Jcy'yMHiiX cpe.n.moc (S's -:? > rrpeo6pa3oBaHR! 

cyrrepcHMMeTpIDI q, 7 <P + C's<l> , y,n;oBJieTBOpmllU!e SU (4) R 

CP RH:aapnaHTHOCT.f.tM. Ilo,n.cTa.BJ!H.f.{ aTR CTPYKTYPH B ypaBHeHKe 

;a;.rur .r H pemrur ero B O,IUiOil6TJI0BOM IlpR6.mm:emrn: c yqeTOM paa­

JIOIK8HRit r = s.,, +t~ +f fz+ ... ,<~A> =Ss<Pf t<o~c!il"+... HaxO,l(HM Bblpa:ate­

HRe ,n.m r:1.F~ • 'ITO Il03BO.mieT IlOCTpORT:& HOBOS Sc1." So- ~I!if"'-CA, 
RHBapRB.HTHoe OTHOCRTeJI:&HO cyrreprrpeo6paao:BaHMit S~'f> =Ss~ -'{<Os.,).1 

_. p«cA, 
o6ecrrei:nm8DIUIX KOHeqHOCT:& TeOp:lil! B O,IUiOH rreTJie. ,Ua.nee rrpHBO,ItRT-

CH o60CHOBrume npHMeHHMOCTH B ,ll.aHHOM CJiyqae MeTo.n;a MaT8MaTJif'ieC­

KO~ ~. H c ero IlOMOll\l>ID CTpORTC.f.t nepeHOpMRpOBa.HHOe ,n.eicT­

B:l!e s~ '= $ ( r:cj>, ~·~) , HHBapRaHTH08 OTHOCHTeJibHO rrepeHOpWI-

pOBalllll.lX cyp:eprrpeo6paso:erumtt ~cj> = ltz Ss4>( ?=~ <P J ~ :}) , r;n;e 

-l.~ • -~~ - KOHCTaHTH nepeHOpME:pOBOK IIOJieli R 3apH;n;a, COOTB8TCT­

B0HHO. 8THM 3aBepmaeTCR: .D.OKasaTeJibCT:BO M;V"JibTlliIJillltaTHBHOi cyIIep­

Cli!MM8Tplif'lHOR IIepeHOpMRpyeMOCTH )/ = 4 cyrrepKa.irn6pOBOqHOR Teo­

plm (B HaCTOml\88 BpeMSI 1™810TCJI BSCRHe y:p;a3aHJa:H Ha TO, qTQ aTa 

TeOpIDI KOHeqHa). 

B rJiaBe ill paCCMOTpeH BOIIpOC 06 3KBlUla.JleHTHOCTH Jiarpa.Hllte­

Ba R ra.MHJll>TOHOBa IIO,IIXO;D;OB B KBaHTOBOR Teopim. llOJIJi. . . 

AOKasaTeJI:&CTBO aKBHBaJieHTHOCTR -060HX no.uxo.n.oB ocHo:saao 

aa cpaBHeH:im: IIpOH3BO,ll;Hll\ero ifJyHKJJ;HOH"1J!a WYHKIU!l'I fpKHa B .Jiarpa.H­

xeBOM q:opMaJIB3Me 

:z:L. = ~ J~ ~ f l i [ [ -+ a-<:1>J J 
c rrpoHaBo,nanuIM WYH~oHanoM ifJyHKIUrli fpWia B ra.MJUll>TOHOBOM 

WoPMaJIRSMe 

- IO -

~~ == ~J~ <in~p{ljc;t.xl_n~-~(n,4>)+~1!/JJj"' 

= ~ d4> .(1Cf { l ~ ~" r_ L' t ':!~J J . L\ ( $) 

r,ne <j> ( n) - 00001J1eHHbl0 llO.JlH (:m.myJll>Cli ) CHCTeMH , a /:::. ($) 3&-

,naeTCJl Bblpallt8HH8M • 

\ 

<(;zJ_, ( Q -t <P J tt) \ 
t.(~) = jJQ u h00c) b'Q(~ l" 

...., ( . "" ' 1 
r-- • "" • - 'f>L G -t ~,'l')Gh 

x ~r \' ~otx [ L(Q-r<f>/~) - L(4',~) oCX JJ 

H3 IlpRB8,ll.6HHHX COOTHOWSH:Hit JICHO, qTo 'aKBEBaJieHTHOCTb o6o:l'lX no.n­

XO,ll.OB HMeeT MecTo npH yCJio:rum A(~) "' I. 

B §6 lI.OKa3HBaeTCJI BlillOAHeRHe aTorc ycJioBWI ~,JJR. JIOKaJ!~H!ilx 

AOp eHU-KOBapHaHTHHX JiarpaHl!Wa.HOB 6es CBHSel (npH STOM HCITOJLbSY­

e'l'C.f.t pa3MepHaJI peryJUrpH3anwI). 

B §7 lI.OKasaHa aRB.PIBaJieHTHOCTh o6oHX no,ll.Xo~oB ,nJifI Ka.im6-

poBO'iHHX T80pd, OllRCb!BaeMl:lX jilil'paHlllialIOM TH.Ila l -= l [ (G-/;/] 
IlpR 3TOM IIOli. raMlIJI:&TOHOB!iiM WOpMaJIR3MOM IIOHKMa6TCJi ,IP~B.KOBCirni 

cnoco6 KBaHTOBaBHJI CHCTeM co CBJI3JIMH. 

3KBHBaJI6RTHOCT~ raMRJI:&TOHOBa: H .na.rpaHlteBa IIO,ll.XOlf,OB B 

KBaHTOBOi! TeopID'I IlOJIR ,nJifI 3'l'RX li.Bp CJiyqaeB I!03BOJI.H8T Ha,IJ;eJITl>­

CJI , 'iTO Offi'l COBll~aJ'.lT H B 06111eM 9JIY1!ae . 
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OCHOBHh!E PE3Y.JibTATli PAEO'l'li 

I. McCJie;noBaHa m.myJu.CHaJi CTpy:Kocypa aHOMaJrait B TOJK.neCTBaX 

Yop.na ;zr,JJR IIpOI<I3BO.WI111ero WYHRUHOHaJia r BepumHHHX c1Jyiuanll1. Ilo­

xasaao , qTQ B o6meM Myqae ,IVllI TeOpHR c JIOKaJu.HHM ;ne~CTBHeM ~@) 

aHOMaJml'I , B03Hm<aJ!llllHe B TOlK,lteCTBa.X Yop.na, OTpalK8il!IHX CHMMeTpl 

;neilCTBRII OTBOCHTeJu.HO JIOKaJu.Hl:lX rrpeo6pa30Brum:H IIOJiei!: ~~cf>+ it{<t>) 
eCTl> JlOKaJu.HHe <b°HRUHOHa.JIH IIOJiett IIpH yCJIOB:im, qTo KOHTpqJleffH 

$"-(~) .H Fi::.(d>) , nepeHOPMRJlynnHe .neilcTmre Ji!! npeo6pasoBB.HHR 

JIOKam.HHe WYHKil.HOHaJIH nOJiett. 

2. McCJie.noBaBH cynepcm.1P.1eTpHqHHe H KamI6pOBO'!HH6 T021i,ll;6CTB8 

Yop.na npocToii ( N = I) cynepcHMMeTpHqHOll KaJm:6poBOqaott Teop:HR 

B RaJIH6poBxe Becca-3YMJ11Ho c npoH3BOJ!bHHM uyJu.THIIJieTHHM co;nep­

lll'.aHl!leM noJiett MaTeplDII. Iloxasaao, tl'l'O aHOMSJIBH, Hapyma!OOU!e cyuep­

T021i,IJ;ecTBa Yop.na, OTCYTCT:eym npOI yCJioBmI, qTo HeT aHoMa.IIHH, aa­

pymannHX xaJm:6poBOqaue T021i,IJ;eCTBa Yop~. 

3. PaCCMOTpea BOIIpOC 0 CBORCTBaX CHMMeTpHH nepeaOpMHpOBaH­

HOro .neliCTBKH Teopm:t, KJ.taCCHqecxoe .neiCTBHe KOTOpliIX 06Jia,IJ;aeT 

HeKOTOpoil CHMMeTpKett. ,lJ.ruI TeopHil 6es KaJIH6pOBO'liHllX CKMMeTpHit 

noxasaao, tl'l'O Jm6oii CHMMeTplDII KJ.taCCH116CKOro~ei!:cTBIDi COOTBeT 
. l 

CTBYJ>T onpe.neJieHHHe CHMMeTplDII nepeHOpM11!pOBaHHoro .neiicTBHH SR 
H nepeaopMHpoBaHHoro npoH3BO~ero WHKil.HOBaJia I'11:. Bep!lll'lHHill 

<i-'YHK[(Hii. 

4. TOT lite BOIIpOC HSyqea B CJIY'W.6 KaJm6poBOllBHX Teopd 06-

mero mur,a. IloKasaHO, tl'l'O IIpH 3TOM MO~BS.HHOe, a<fxlieKTHB­

aoe .neilCTBH6 Ta.iate o6Jla.ItaeT BeKOTOpoi CHMMeTpHeil OTHOCHTeJ.IDHO 

xaaoIDAeCKHX npeo6paso:erumif. KpoMe Toro, .JlOKasaao, qTo H nepe-
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HOpM11!pOBaHH06 .neliCTBHe $ e. l1 rrpCESBO,IVIlll.Hii WYHRUHOHM r ~ 
BepnmHHHX ~HRUHR o6Jia,na~T Ta.Kllte HeKOTOpOH CHMM6TpReH OTHOCH­

TeJI.bHO KaHOIDfqeCKRX npeo6p~SOBaH:iffi. 

5. noxasaaa MYJI.bTHILIDIBaTHBHaJI cynepc:m.1MeTpH1iHaJ1 nepeaop­

MHpyeMOCTl> )/ = 4 cynepcHMMeTpH'!aoi!: xaJm6poBoqao~ TeopHn. Hatt­

.neHH nepeaopMirpOBaHH!ie cynepcl1!MrlleTpH'iHHe npeo6paso:BaHruJ. 

6. MCCJI6.ll0BaH BOIIpOC 06 SKBH:aaJ.10HTHOCTH raJ1ll!'.JlbTOHOBa Ji!! 

Jiarpa.naeBa IlO;LOCO.llOB B KBa.HTOBOfi T00plil! IIOJIH. noxasaaa 3RBvIBa­

Jl6HTHOCT:& o6o:rirx no,n;x:o;noB ;zr,JJR TeopIDi, Jiarpa.HlUla.tm EOTOpbDC He EMe-­

KJT CB.IISSR. 

IloKasaaa 8RBID3a.Jl0HTHOCT:O o6owc no.n;x:o.noB ;zr,JJR KaJJ.HOpOBO~­

HHX Teop~ c JiarpaJl.lKl'IaHOM BH~ l = l [ ( '-r~YJ . 
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