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Ha sace.nainm CneurrMil3HPOBaHHoro J'!eHoro coBeTa K-56 .Jia6opa

Top.m TeopeTM'!eCKOH qJ1'13HKII 06~e,mmeru1oro IlHCTRTyTa R,n;epHI,IX 

IlCC.JieJJ;OBaHIDI, r. )Jy6Ha, 1/IOClWBCKOM 06.n:aCTil. 

C ,ll;Ilccepraurrett Moimo osHaKOMHTI,CJI B 6H6.Jil'!oTe~e OlffiI 

YtieHRii ceiqJeTap1, CoBeTa B. 11. JKYP AB.Jiil:B 

I , 

06II{8.II xapaRTePHCTHRa paOOTll 

ARTyaJII,HOCTI, rrpo6JieMl:l 

He cymecTBy-eT, TIO-BR,ll;IlMOMY, 60Jiee TIPRB7IeKaTeJCI,HOH Il Kpa

c:imofi Il,ll;eH B ~H3IlRe MeMeHTapHHX tiaCTilU, 'IeM Il,ll;8R CHMMeTpHil, 

rum He cymeCTByeT 6oJiee C.JIOJKHOH Il HeH30eiKHoi1 npo6JreMl1, 'ICl,i npo6-

JieMa nepeHOPMHPOBOK. 11 ec.,m nepBYJO o6mHo paccMa.TpirnaJOT MK 

IlCTO~ MaTeMa.Til'!eCKOI'O Il3fill16CTBa Teop.m, RMelCIIUIB K TOMY lKe 

JICHI,IH qJ1'13MecKHii CMHC.JI, TO BTOpa!I BHCTynaeT KaK qJOpMMI,Hl,IM npHGM, 

Hanpa.BJieHlilrn Ha ycTpa.HeHHe B08HRKa.KilllIX pacxo:zurMocTeil. 

Heo6XO,n:HMOCTI, nepeHOPMIIPOBOK'laQTO CBR8HBaIOT C cymeCTBO

BB.HIIeM YJII,Tp8!pHOJieTOBHX pacXO,n:HMOCTell. 0.n;HaKO Ta.Koe OTHOIUeHRG 

CKOpee OCHOBHBaeTCR Ha HeTIOHHMa.HRil HX TIPHPO,nH. IlpH IlOCTpoemm 

MaTPRU!l pa.CCMHHJI Ha 6ase Teop.m B03MymeHHJI CBOOO,n;HOro ,ll;BHllteHHJI 

nepeHOp!.mpOBKil Heo6XO,Il.lIM!l H B C.JIY'!ae OTCYTCTBHJI paCXO,ll;IlMOCTeii. 

118J'!eHRe CTPYRTYPH nepeHOPMlIPOBOK Il08BOJIJI8T r.7IY6~e TIOH!ITI, 

TIPHPO.DY aJieMeHTapHHX B8ruIMO,ll;efiCTBHH, YBH.IleTI, npOJIBJieHRe ,ll;IlHar.rn:

'IeCKOH CHMM8Tpllil Teop.m. 0Ka.8HBaeTCR, 'ITO He TOJII,KO CHMMeTpHR 

TIPHBO,l(UT K orpaHR'IeHimM Ha CTPYETYPY nepeHOpMI!pOBOK, HO Il nepe

HOpimpOBKH MOI'YT npUBO,ll;IlTI, K BRRBJiemno CKJ)HTOH CHMMeTpllil B8ail:MO-

:v;eitcTBHH t- K JIY'!ill8MY IlOHil:l.mHHIO HX ,ll;IlH8MHlill. 

C~porM T80PH/l nepeHopr.mpoBKH ~eiiHMaHOBClillX aMIJJIHTY.Il, oc-· 

HOBaHHali Ha IlOCTpoeHHH H ,IlOKa.8aTeJCI,CTBe R. - onepaD;lm Eoro-
nu . 

mo6o:aa ' ,TI08BOJIJl6T_ npoBO,IlHTI, nepeHOPMHPOBK,V li ycTpaH!ITI, 

_pacxo,n:HMOCTH B Jiro6oil JIOKa.JII>HOH KBaHTOBOH Teopm TIOJIJl. Mrmro HO

BOl'O, B J)aMKaX yKa.8aHIIoil cxeMH, np.rnHOCHT B Teopmo HaJIII'IHe 

BHYTP8HH6H ,u;miaMH'IeCKOli aCHMMeTpHH. B OCHOBe Jiro6oil'TeopRH, peaJII,..: 

Ho npeTeHJJYl!Illeil Ha ormcaHHe B8ruIMO,IleilcTBHii ttaCTHU, 6-yw, TO 

OhfJ: :,: . .. ,."1i m:crnryr 
Q!!~:::.:: L~:·.\:K,~O&auml 

6ViS JitciaTEKA 



IillaHTOBM 3.JIBKTPO- n.1rn xpor.10,ll;lmru.nma, e,n;ImaJI TBOPIDI CJia6IDC II 

3.lJ:BKTpouarHRTHIDC B3am,m;n;e.ii!CTB1Ill :rrJrn TBOplI.fI rpaBnTarurn, JIBJ;{l{T 

Ta If.JUI UHM CMMMeTpIDI. 

Cm.1MeTpIDI .fIBIDIBTC!l ,ll;lffiillA!X'IBCKOll, BCJlll OHa CBl!3l1BaeT a.M

IlJIMTY;n;H rrpouecCOB C pa3HID,1 1IUCJIOM yqacTBY10ml'IX 'IaCTllq/
3/. 0Ha 

11o;leT 611TI> peaJIIIsoBaHa mrneil:Ho n HeJIHHeiiHo. IIocTpoemre MO;n;eJieft 

B38.J;IMO;n;eficTBIDI 3JIBMBHTap1ll,IX 'IaCTIIU Ha 6ase JiarpruDKim.HoB C JUI

Hill.l!I'IBCICOli CllMMeTp:rreii o6mmo OCHOBI1BaeTC!l Ha JlllliBilHIDC peamrna

rumx. Onu rrpllBO,ll;IIT, RB.IC rrpaBlIJIO , E peHopM:rrpyeMHM TIIIIa.M B3afilIO

;n;eiiCTBIIlI. O;n;HaICo, RB.IC IIOKa3aHO B ;n;IICCBIJTarurn, Tarore pea.mrnarurn 

neycTOWlllB!l C TO'IKII speHHlI rpyrnm rrepeHOIJMIIIJOBOIC rrpn Bl1CORIDC 

:mepr:rrHX' T. e. Tpe6ym co6JIJO;n;emm TO'IHOll CIIMMBTPIBI B3aIIMO,D;eiicTB11f:I 

Ha r..roJIHX paccTOHHll.fIX. 8To HaKJia,n;HBaeT JKeCTKIIe orprurn'IeHIDI Ha 

BH6op MO;n:BJIII BsrurMo;n;effcTBIDI sJieMeHTapma: 1IacTHU n rrpHBo;n;nT 

K TBOIJIIlIM C 1vra.JIIDJI 'IMCJIOM CB06o;n;HilX rrapaMeTpOB. 

C ;n;pyro:ii CTOPOHll, IICCJIB;D;OBaHRB HeJIIIHellHh!X peamrsau:rrii 

TffiIT B ce6e _60.JII,ll!IIB B03MOJKHOCTII. OHH 06.Jia,n;aroT CTpoil:HilM MaTeMa

Tll'IeCKIIM aIIIIapaTOM, HO IIpIIBO.ll;lIT IC HepeHopunpye:i.um: II ;n;aJKB Herro

JilIHO!vllffiJII,HHM B3filIMO;n;eiiCTBIDIM. B CB!I31I C 3TIIM IIOIIHTKII IIOCTIJOeHIDI 

3a!,!KHYTOil: RBaIITOBOii TBOIJIIIl HeJIIDiellHh!X peaJIII3aullll rrpe;n;cTaBIDIJOT 
' ' 

()OJII,lllOH IDITepec RB.IC Ha rryTII lICIIOJII,30BaHI1f:I cymeCTBBHHO Hemrnei1-

HI1X MBTO;D;-OB, TaK II Ha rryTlI MaKCIIMaJII,HOro yqeTa CIIMMBTPIIIl B pru.1-

KaX 06ll'IIIOll Teop1rn nepeHopMIIIJOBOIC. T§lKIIB B03MOJKHOCTII paCCMOTpeH!1 

B ;n;IIccepTarurn. mm YCTaHOBJIBHO, tnl:CTO CID/IMBTPII'llllie coo6pruiteHIDI 

He BB;n;yT K rrepeuopr.nrpyer,1ocTII, O;n;HaICO cymecTBYBT B03MOlKHOCTI, 

IIO.fIBJIBHIDI CBlI3aHHoro COCTOHHIDI IICXO;n;Hh!X IIOJieil II BOCCTaHOBJieHIDI 

60Jiee llIIIPOKOli CllMMBTPIIII BrucyyTulB., 'IBM IICXO;n;HM. 
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Borrpoc O CTPYKTYPB II CBOHCTBaX ClIMMeTplIII Bacyyr,ra IIIJII06pe.JI 

()OJII,lllOll (!JII31I'IBCKIIii ImTepec, CBlI3aHH!1ll co crreKTpOM ·acm,mTOTII'I8C

rorx: COCTOlIIIBH TeopmI. 8TO OTHOCIITC.fI II IC rrpo6JreMe OilliCailli.fI CBlI-

3aHHh!X COCTO.fIHlill B pail!KaX IillaHTOBOll T80plm IIOJIJI, 'ITO .fIBIDIBTC!l 

BBCI,Ma aICTYaJII,H!1M C TO'IKH speHHlI·KBapIC-rrapTOHHOli MO;D;eJlli a;n;po!IOB. 

Bo3MOlKHO, 'ITO Bll.fICHeHHe CTPYKTYP!l Bacyyr,ra Teop1rn IIOMOJKeT pellIIITI, 

II rrpo6Jimzy HBBWIBTaHI1f:I KBaPICOB. 

UeJII> pa60TH. HcCJie;n;oBrume CTPYKTYPII rrepeHOPMIIIJOBO'IIIo:iJ: 

rrpoue;n;ypll B RBaHTOBOii Teopirn IIOJIJI C ,ll;IIHfilJ!Il'IeCICOii CID,llJIBTpIIe:iJ: B 

CJiyqae mrnellHh!X II HeJIIIHeil:Hh!X peamrsau:rru. 

HayqHalI IIOBII3Ha II rrpaICTII'IBCKalI U:BHHOCTI,. B ;n;nccepTarurn 

BIIBPBlle IIOR8.3aH HBYCTOH1IMBhlH xapaKTep JII'!HellHh!X pea.,rnsau:rrfi ;n;IIHa

MII'IBCKIIX CIIMMBTpIIfi C .TO'IKII 3peH11H·rpyrrIIH rrepeHOPMIIIJOBOIC. 

B parJ!KaX cyrreprrporraraTOpHoro qiopMaJIII3Ma B RBaHTOBOll KII

paJII,HOH TeopIIII nrrepnue rrocTpoeHa rrepeHopMIIpoBO'IHM rrpoue;n;ypa, 

II03BOJIJIIOll1alI pa6oTaTI, C Bl1CllIIIIJ!Il IIOplI;n;KaMII TBOPIIII B03MYl!lBHllii, H -

IIO;D;TBBPJli,ll;BHa crrpane,wm:BOCTI, IIOCJie;n;HeM B HII3IC03HepreTII'IBCKOll Me-

30HHOll q>II3IIICe. 

HODUM BKJI8,ll;OM .fI:amIBTCR pasBIITIIe IIHBapIIaHTHoro MBTO;n;a 

rrepeHOpMIIIJOBKlf B CJiyqae HBJII'IHBllHOM peaJIB3!lUIIII IIpOH3BOJII,HOll rpyrr

IIll ;n;IIH8MII'IeCKOR CIIMMBTPlIII co CIIOHTaHHO-HapymeHHoii CIIMMeTpH_eii 

nrucyyMa. Brrepnue IIOJIY'IeHo oi:lmee nupaJKemre ,wm: ;n;nyxrreTJieBmc 

KOHTp'IJleHOB. IIpe~olKBHHllii MBTO;n; IIpIIMBHIIM K TBOpIIII C rrpOII3BOJII,

HOtt rpyrrnoii H II03BOJIJIBT MaKCHMaJ!I,HO y,IBCTb CBORCTBa ClIMMBTpmr 

TBOPim IIIJII IIOCTpoemm rrpoue;n;ypu rrepeHOPMIIIJOBOIC. 

CJre,Il,Vl(IIOJ:e pe3YJII>TaT!1 Blll@RraJOTCJI MR s~Tu 

I) Y CTaHOBJieHIIe CBlI3II ,ll;lffiaMII'IBCKOtt CIIMMBTpIIII TBOPIIB B 

CJiyqae mmellHh!X peaJIHsau:rriiI c oco6!1MII pemeHIIHMII ypaBHeHIIM rpyrrnu 
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rrcpenopimpOBOK. HcCJie.n;oBrurne C:Kp!ITOil: CID.IUCTPIDI TeopID! B pime 

KBaHTODOIIOJieBh!X MO.n;eJieil:. 

2) 0606!llelme rrpou;e.n;yp!I rrepenopMIIPOBOK Ha CYJil8CTB81Il!O HC

JIJmci,nme (HCIIOJilIHOMli8JU,H!Ie) TCOplm C ,nlill8MK'IeCKOil: Cl!MMeTp,reii 

Ha OCIIOBC cyrreprrporraraTOpHoro MCTO.n;a BU'Il!CJICIDiil:. IIo.n;TBCp:li_n;emre 

crrpa.Be,JVH!BOCTU Teopl!l! B03l;J:YlilClllriI B !lli3K03HepreTWI8CKOH oclJraCTII. 

3) Pa3BIITUe IIHBapIIaHTHOro MCTO.n;a rrepenopr,nrpoBKH ~ 

TCopnil C HeJJJIHeili!oil pea.mI3au;,reii rrpOU3BOJII,HQH IIOJiyrrpoCTOH rpymrn 

.n:IIIIW,llI'ICCKOH CUMlileTplrn co CIIOHTfilIHO-Hapymemroil CID/IMCTpueii Bacy

yua. nocTpOCHl!e aJiropHTMU orrpe.n;cJiemm KOHTp'IJieHOB 1I BINUCJICHIIe 

KOHTp'IJieHOB o.n;Ho- II .D:ByxIICTJieBoro rrpuclJrm1cemm. 

OCHOBHHe MaTepuaJIH .n:,rncepTau;IDI HeO,n;HO:KpUTHO .n;oliJia,rr,HBaJIHCI, 

I-Ia cer.mnapax Jia6opaTOpl!li TCOpeTU'ICCKOii: CJ?:U3UKH 06'.bC.n:IIHBHIIOro IIH

CTUTYTU ,mepHllX :UCCJIC.r(OBa.JrnH, OT.n;CJia KBaHTOB9ii: Teop1m llOJifI 

MIT.AH CCCP, na HaY'ffil,IX cecc1mx OT.n;eJiemm ,mepnoi1: qM3l!KH AH CCCP. 

1laCTI, pe::iyJII,TaTOB .D:OliJia.n;HBaJiacI, Ha Ill Mmr1,u,ynapo.n;HOM COBeI11aHI!li 

ITO 0u:nme HH3IOOC 3Hepr:u:ii (HOBOC1!6upcK, 1975 r.) lI Ha Mell(,ll;yFapo.n;

HOH ItoHCpepenu;m1 110 B3aID,m.n;eficTmIIO 'IaCTUIJ; B1ICOIOOC ·auepr:ufi 

( CuoJiemru;e , 1ICCP, I975) • 

IIydJJJIKa.IJ;lrn. IIo pesyJII,TaTar,I .n;IICCepTau;l!H orry6JJJIKOBaHO IUITI, 

CTaTei1. 

06'.beM padOTll. ,[nccepTau;,m COCTOUT lI3 BBe.n;emm, Tpex rJiaB 

ocnoBuoro co.n;eplKaHWI, saMIO'IeuruI u 11eT11pex rrpUJioilteIDiii, co.n;ep

lKlIT 90 CTpaHUIJ; M8.IIIIIHOllHCHOro TeKCTa, I4 pucyuKOB u dU6JIJ10rpa

qFiecrom CIIUCOK JJJITepa.Typ1l lI3 94 Ha3Bfillliii, 

ConePJK8.HKe pa6oTu 

BBe.n;eIDie co.n;ep]i.UT ~aTKoe o6cYJ!l,ll;eIDie rrpoclJreMU ·rrocTpoemm 

rrpou;e.n;ypu rrepeHop~.Il!pOBOK B RBaHTOBOH Teopmr llOJifI C BUYTpeHHeii 
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,nHHarvfil'IeCKOH CID.IMCTpueil. B:130.n;IITCJI IIOH.lITUe .n;IIHaMU'IeCKOH CIIMMCT

pmr lI .n;aeTCJI :KpaTKHli o6sop MCTO.n;OB TCOPIDI rrepeuoptll!pOBOK. 

06CYJ!l,ll;a.JOTCJI ITYTlI IIOCTpoemm 3ill,IKlIYTOH rrepeH0~.1upyeMOH KBa!ITOBOfi: 

Teopmr llOJifI C HCJJJIHeili!oii: pea.mI3~ei1 ,nlillill,lll'leCKOii: C:UMMeTpl!li. 

B rJiaBe I pacCMaTPlIBa.JOTCff JIJIHCHHUC peaJil!3au;l!H ,nlill8!1111'IeCKIIX 

Cl!MMeTprri1 :U YCTaHaBJIIIBaCTCH CM3I, Cl!MMeTpuu Teopmr C ocodmm 

pellleHimMH ypaBHeIDiii rpyrrrru rrepeuoprl!IIpOB01/2/. I{ai, ycTaHOBJieuo, 

B qJa30BOM llpOCTpaHCTBe lIHBapuaHTiillX KOHCTaHT CBH3l1 BHYTPCHHHM 

,nlillarv1l!'lecronJI CID,IMCTPWI!~ COOTB8TCTBYDT HCYCTOH'IIrnue ocodue pelllCIDIH 

ypaBHCIDIH penopMrpyrrrru:, llpOXO.IVIDnie 11epe3 Ha'laJIO KOOP.n;IIHaT ll 

JIJIHefuIUM o6pa30M CBH31IBa.Kllllie KOHCTa!iTbl Pa3JJJI'IH1IX B3ffiIMO.n;ei1-

CTBliii. B cpa30BOM llpOCTpaHCTBC BTl! pel!ICHlIH HBJLlII<Yl'CJI llplIMUMII JIJI

HRIIMII1 llpU'18M
0 

llpHMOJIJIHefuiocTI, coxprumeTCJI llpl! YlJ:8TC BUCIIIUX 

(MHororreTJieBUX) IIOllpaBOR. 3TO llpl!BO.n;IIT K B03MOIDIOCTl! oduapyxe

HHII He HSBeCTHOil sapauee BUYTpeHHefi ,nlill8!,lll'l8CKOii CID,IMeTpmr. 

§ I co.n;epJmT llOCTaHOBK,Y 31ma'll!. n § 2 paccMaTPl!Ba.JOTCJI 

CKaJI/Ip!Ille B38lIMo.n;efiCTBHH Bl!.n;a 

£in.J. c:: - i.: h.~·kt lf>, f/1\ 'fe 
IlOJzy1J:eH1I ypB.BHeHHH peuopMrpyrrrru lI Ha.il.D;euu oco6ue pememm 3Tl!X 

ypaBHemiii. Ha OCHOBe .n;Byx lI TpexneTJieBUX pac'IBTOB YCTaHOBJieHo, 

~TO TOJII,KO O,Itl{O pememie COOTBCTCTByeT HeTpl!BlI8JII,HOH Cl!MMeTpmr 

Jiarpammrum - H30TOIIl!'I8CKOii ClIMMeTpl!l! C rpyrrrro:li O ( l't.J.) @ 

@OCn:)® ···® O(~i,.). 0Ha pea.mI3YSTCH KaK HeycToft-

tmBoe oco6oe pememie, rrpoxo,n;1II11ee ~epe3 na~an:o Roop,nHHaT qiasoBo

~ rrpoCTpaHCTBa,H BMD'laeT B cedH, B 'laCTHOCTlI, mme:lmyro peamr

arunm :mpam,Hofi Cl!MMeTpmr Tnna SU(2)@5U(2.) , Trut HasUBaeMYJO 

fS-110,!tCJU,, 
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B § 3 paCCMa.Tplma.JOT ClI pa3JIH'IHHe JiarpaIDKHa.HH f BK/IIO'la.IOOtlie 

cmmop:mrn H CRaJIBI)Hlle IIOJIJI. ,lJ;7rH Ka.l!W;oro H3 HIDC IIOJIY'IeHll ypaBHe

HR!I peHopMrpynrru B ,IUlyxIIeTJieBoM rrpu6mIJKeHIDI II HaimeHll oco611e pe

Il!eHR!I. E,wtHCTBeHHoe oco6oe pell!eHHe' OQTaKl!leeCll IIPfIMOJIIIHeIDIIlM 

rrpu y<reTe ,IUlyxIIeTJieBllX rrorrpaBOR, !IplIBO,wiT R CJie.n;yK(lleMy-Jiarpa.mrru:a

HY: 
\.D ~ /, '-2 l 2 I - · " 1L 
d..... = 2'-°/'A 1 + 2('}-B) + 2 ~ .ld 't' + 

+ ; ~( A+{.B)"4' - .1L(A2+ p/-) & , 

r.n;e A H & - CRaJIBI)HOe H rrceB.n;ocR8.7IJl1)Hoe rrOJie cooTBeTCTBeHHo, 

a 1µ - MaiiopaHOBCRHll cmmop. 9TO eCTL Jiarpa.IDKHaH cynepcIIM

MeTpH'!HOH MO,ll;8JIH Becca II 3YMJIHO C TO'IHOCTLIO ,ll;O Ma.CCOBllX 'IJieHOB 

I 4/. CynepcHMMeTpIDI peamrnyeTCll RaR HeycToft'IHBoe pell!eHHe ypaBHe

HHil peHopMrpynrru. 

B § 4 paccMa.TpIIBaeTCll 60Jiee IIOJIHM CHTYaIJ;ll.f!, BKJIJO'laJO

mM CIIHHOpHlle, CR8.7IJl1)Hlle H RBJIH6poBO'!Hlle BeRTOPHlle IIOJI.fI co BCe

B03MOJKlillMII B3aHMO,ll;8llCTBIDIMII BII.n;a 
2 ~ °'-') t. ; -f~~~: + i~orT>r1¥ +-½CD,,..-A°'')+½\._.LJi'rl + 

+ .1A 'l\J-r"Ao..1P + :z.l!,--ij; T"'( et1l' ::- Y CA, B), 

r,JJ;e Y (A, & ) - RaJIH6poBo'lHO-HHBapHaHTHllll rroTe~BJI. lls BHBJIHsa 

o.n;HorreTJieB!lX ypaBHeH!Ill CJie,JJ;yeT H~e ~eJioro Pfl,ll;a oco6ux pe

Il!eHHft, HO TOJ!DRO O,ll;HO H3 HIDC coxpaHf!eT !IpF.[MOJIHHeIDIOCTL B ,IUlyx

rreTJieBOM rrpu6JIIDKeHHH H !IpHBO,ll;IIT R ,ll;HHaMII'leCROll CHMMeTpHH, CM-
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3llBaKl!leii ROHCTaHTll p8.3JIWIHllX B3aHMO,ll;e:iiCTBHil: corJiaCHO. qioprzy

JI8.M 
2 · 2 2 , 2 o.bc o.de b c. _J_ e 

.:iA = .18 = ~ , Y ( A,FY) = 2 ~ E (; · A BA 8 • 

IlOJIY'll'IBil!HllCll Jiarpa.mrru:aH e.CTL cynepcHMMeTpH'!HllH Jiarpa.mrru:an MO,JJ;eJIH 

CBJiaMa-CTpac,IUI, ~eppapa-3yMHHO C TO'IHOCTLJO ,ll;O Ma.CCOBllX 'DI0HOB /5( 

~a.KHM oOpasoM, cynepCHMMeTpHH OIIHTL BHCTynaer B ponH ,ll;HHaMH

'leCROll CHMMeTpHH H peaJIHsyeTClI, RaR HeyCTOll'IHBOe oco6oe pell!eHHe • 

rpynrru rrepeHOPMHpOBQR. 38.MeT:uM, 'ITO Bee B38lIMO,JJ;e:ltCTBIDI 0Ra3llB8.IOT

Cll rrpH 3TOM aCHMIITOTH'!ecror CB060,ll;HRMH, 'ITO MOlKeT IIMeTL UHTepec

Hlle (l)H3H'lecrore CJie.n;cTBIDI •. § 5 co.n;eplKHT IqJaTrore BllBO,ll;ll. , 
DraBaII ,wrccepT~ IIOCBiIII1eHa paCCMOTpeHHIO HeJIHHefurnx 

peaJIHs~n .n;HHaMII'leCKIIX cIIM111eTpHft Ha rrpIIMepe HeJIHHefuioft peaJIHsa

~ RHPBJILHO:lt CHMMeTpHH THIIa .$ u (2)®5U(2). JiarpaHlKHaH HMeeT 

HeIIOJIIIHOMH8JILHllH BII.n;/S{ 

~ = 'l\l ii '41- .M. i-> e:rpl-{riJt + ·F:,t·~rh expl-{riJ1 expl{il]1 
. ~ Ji 1r ~ r, ~ t 

B .n;a.HHoft rJiaBe WCPMYJIHPYeTCll rrpo~e.n;ypa rrepeHopMHPOBOR .wm 
Jiarpa.mrru:aHa HeIIOJIHHOMII8JILHOI'O THIIa C IICIIOJIL30BaHHeM cyneprrporra

raTopHoro MeTO,ll;a Bll'llICJieHUR Mil Y.IJ:8JI0HR!I pacXO,ll;UMOCTeil/7/. Ilo

JIY'I0Hl1 COOTHOilleHIDI MelK,Ily ROHCTaHTaMH rrepeHOPMIIPOBRH THIIa TOlK-
' ' 

.n;ecTB Yop,JJ;a B rorpaJILHO-IDIBapHaHTHoft TeopHH. 8To rrosBOJIJieT pac-

CMOTpeTL O,ll;HO•II ,ll;ByxIIeTJieBlle BKJ!a,ll;ll B qieilHMaHoBcrore 8MIWITy,ll;ll 

K IIO,ll;TBep,wtTL CnpaBe.iµHBOCTL TeOpHH B03MYJll0Hmi B HH3R03Hepre

TH'l8CROil o6JJ:aCTH. 
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§ I co.n:epmrT rrocTBHoney aa,n;a'IlI. n § 2 q)OpMY.mrpyeTCJI cxe

ua rrcpcnopMHpOBOR II IIOJIY'IeHU TOJ:t,JJ;eCTBa MeJ,1,ll;y ROHCT8HTBMU rrepe

HOp!.11:IPOBKII paaJTIFffibIX qiymru;rrfr I'pmra. B § 3 pacm.iaTpIIBaJOTCJI rrepe

HOp!,!lipOBIOI B 0.11:HOIICTJieBOld !IpIIOJIHJKeIDIU Ha !IpH!,lepe CHJII,Hoii nep-

lill1HH -:% J- naamAo.n:eiicTBM II CJia6oii nepwmm ;., -pacrra.n:a. )J.mI 

3TOro B JiarpaHJllli8H .n:ooaMJieTCJI B3aID,to.n:eiiCTBIIe co C.1Ia6w,1 JICIITOH

Hlllil TOROM • . 
I . ➔ ~ - ➔ 5 )· L--J> £ ·= (]t" Jr·~,. -t 2 1PT1; I 111 • ~/" • 

1IoRa38HO, 'ITO C yqeTOI\! rrepeHoprl!I'lpOBOR B OOOHX CJiyriaJIX IIOJiyriaeT

CJI 0.11:HO II TO JKe 3Hatremrn aRCIIaJII,HOii ROHCTaHTU 9 A ' nxo.n:mueil B 

COOTHOIIleHHe roJI.n;6eprepa-Tpei1MaHal8/, 'ITO flBIIJICTCJI CJie.n;CTBII8M 

coxp8HeHIIJI aRCHaJII,HOro TORa. 

§ 4 IIOCBmll8H OU8HR8 BKlla,JJ;OB BUClllllX IIOPfl.11:ROB TeopHl:I B03-

MY!I18HHii ITO CHJII,HOil ROHCT8HT8 CBJI3II B HII3R03HepreTH'I8CROil M830H

HOii iplI3HRe. PaCCli,la.TPIIBaJOTCJI .n:nyxrreTJienue rrorrpaBRH R 3JieRTpo

MarHIITHON(Y pa.n:uycy IIHOHa •. IlORa3aHO, 'ITO C yrieTOM rrepeHOPIIII'!POBOR 

OCHOBHOll BKlla.n; .n:aeT O,nHOII8TJI8BOe rrpu6JIIDKeHue, a norrpaBRH COCTaB

Jifl!OT JIUIIII, H8CROJII,RO rrpoueHTOB. 8TO JIBJIJICTCJI II0.11:TBepJK.JJ;eHHeM 

crrpanewmnocTII TeOpHH.B03MY!I16IDill B o6JiaCTll HH3RUX 3Heprnii 

( (5 <:-<; I raB) ,HeCMOTPfl Ha OTCJTCTBUe MaJIOro rrapaMeTpa pa3JioJKe

HUfl. Il0.11:l!CPRHeM, 'ITO nee pacl!8TU rrpOBO.n;HJIUCI, Ha OCHOBe cyrrep

rrporraraTOpHoro MeTo.na BU'IlICJieHuii. 

§ 5 IIOCilffill8H IIOCTpoeHUIO .n:nyx3aPfl.11:Hoi1 peHOPMrPyrrTIH B pac

CMaTpunaeMoii Teopuu. IlOJIY'IeHH cpylIRUHOHaJII,HHe u .n:u@iepeHUUBJII,HUe 

ypanHeHUJI peHOPMrPYIIIlli ll YCT8HOMeHa llX COBMeCTHOCTI, C Teopueil 
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B03MY!I18HIIil, llCIIOJII,3YJ(l11eii cyrreprrporraraTopHUil (J)OPl.1aJIH3M. IloRa-

38HO, 'ITO, HeCMOTp.iI Ha 3TO, peHopMrpyrrrra B TaROll Teopuu lie 

_rrpllB0.11:IIT R CYJ.\IMUPOBaHHIO Pfl.11:0B Teopuu B03111Yli1eIDiil. B § 6 co.n:ep

JKaTCJI !tpaTKUe nuno.n:u. . 
rJiaBa Ill .11:HCcepTauHH IIOCBffi!l8Ha IlCCJie.n:onaHHIO CTpyrtTyplI rrepe-

HOPMHPOBOR B TeOpHJIX C HeJIUHeilHoil peaJIH3auHeil .n:HHaMII'l8CROii CIIM

MeTpHl:I. Paapa60T8H IlHBapH8HTHUH MCT0.11: rrepeHOPMIIPOBRH )J,JIJI TCO

puil c HeJirmeilHoil peamrnauueil rrpoII3BOJII,HOil rroJiyrrpocToil rpyrrrru JIH 

co CIIOHT8HHO Hapyruemroil CUMMeTpIIeil BaRYYJ.\'la. Ilpe.n;JimKeH !IpOCTOlI 

aJiropHTM pactJ:eTa l\'!HOrorreTJieBbIX ROHTpl:JJieHOB, HMeIOU1IIll o6mee !IpHMC

HeHHe. OCHOBOH rrpe.n;JiaraeMOI'O MeTo.n:a JIBJIJI8TCH TeopII.iI HCJIUHeli

HIIX pea.Jinsauuil rrpocTux rpyrrrr .IIH/9-II/. 8Ta Teop:rui: orrepupyeT reo-

MeTpmecKUMII o6paaaMH (j)aRTop-rrpocTp8HcTBa G / H , r.n:e · G -
ncxo.11:HM rpyrrrra .11:IIHaMU'le cRoil cIIMMeTpuu; a H - rro.n:rpyrrrra cTa-

6HJII,HOCTH BaeyyMa, IlapaMeTpll WaRTOp-!IpOCTpaHCTBa OTOJK.n:eCTBII.iIIOTC.iI 

C IIOJIJIMII rOJI.11:CTOYHOBCRHX tJ:aCTHU, 11 ItOHTptJJieHII CTI)OJITCJI B nrr.n:e 

HHnapuBHTOB rpyrrrrH G , aairnca.HHHX B TepMlmax .n:u@iepeHUUaJII,

HHX wopM KapTBHa rpyrrnu. 

§ I co.n:ePJKIIT rrocTaHOBRY aa.n:atJ:II, B § 2 paccMaTprrnaeTcJI KJiac

cmecRM TCOPIIfl, BB0.11:llTC.iI IIOHHTHe (J)OPM KapTaHa rpyrrllli, llX reoMeT

pmecm CMHCJI. K.7IaccH'l8CRHil Jiarp8HlKllaH, IlHBapnaHTHblll OTHOCHTeJII,

HO rpyrrnu G , HMeeT n:u.n: 

';f = 
2
t ~pW/"(A)Wr(A'), 

r.n:e u}- (A) ecTI, .n:nqxpepeHUUaJII,HHe (J)OPMhl KaPTaHa. 

B § 3 II3JiaraIOTCJI OCHOBH rrpoue.n:ypu nepeHOpMlipoBOR c HCIIOJII,-

30BaHHeM MeTo.n:a qJOHonoro IIOJIH./I2/. Ilpe.n;JiaraeTCJI M0.11:llWllRauHH 

MeTo.n:a ~OHOBoro TIOJIH., COCTOmI{aJI B 3aMeHe o6wmoro CJIOJKeHUfl IIO-

Jieil np:u c.n:nnre 
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A--A+tp 

CJIOJKeHHeM, C yqeTOM reoMeTpID'I -KpliBOI'O ·rrpocTpaHCTBa IIOJieii 

G (A"') - G(A)G{~), 

r,ne GlA) - SJieMeHT rpymm - G • .Il;orutsaHa mrnapHaHTHOCT!> Ta

Koii rrpoue,n;ypH rrepeHOPMHPOBOK~ B § 4 paccMaTpHBaeTC.f! peaJIH3~ 

CJIOJKeHIUI IIOJieii Ha rpynrre, rrpHBOWill(aJl K 3aMeHe qiopMH KapTaHa 

lUr (A) Ha ~ ( A, ip) B JiarpaHJKHfille IIO q>OPMYJiru/I3/ 

t<l • e t· t 
w L. {A, If)== Zc-I f(rm n.y [ wl=' (A)+ ~_'f), 1 

-r l'\..=o _,, { <r e (2 .... ) ! c.2"+0. ,, 

r.ne (fY/ 'f - MaTpHUa, orrpe,ne.,m:eMBJI B IlpwroJKeHIDI, 

B § 5 rrpe,IJ,JiaraeTC.f! 8JII'OPHTM IIOCTpoeHIUI KOHTp'17IeHOB JII06oro 

rrpm5.mmeHIUI. ROHTp'LlieHH CTpOJITCSI B BH,JJ;e 

b.. ;I,)'\. == a1 Ti + ... + a."" I,,.,, , 

r,ne 1. 1 , ., , , T~ - IIOJIHHil Ha6op JIHHefillo-He3aBHCHMHX l'IHBa-

G /I4/ PHaHTOB rpymIH • a. a.. ' ••• ' a.,., - <PYHitUHH pery-

JIJII)H3HPYJOO!ero rrapaMeTpa. PacCMOTpeHH O,nHOIIeTJieBHe KOHTplJJieHH 

l'I yCTaHOBneuo ,· 'ITO KOHTplJJieHH i'1, -IISTJieBoro rrpH6JimKeHIUI srn-

JI!IIDCSI O,n;Hopo,n;HHMH <I?YHKUWIMH qiopM KapTaHa CTerreHH 

2k 2(1tt -f-2k) 

[])wJ Lw] , k-= o, i> .. ·,l4l, 
r.ne J) - ecT!> ROBapHaHTH!:rli ~<p<J?epe~aJI; 

B § 6 rrpe,IJ,JioxeHH!:rli a.n:ropnTM rrpHMeH!IeTCSI ,IJ,lilI rrOJiyqemm 
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ROHTp'17IeHOB ,JJ;ByxIIeTJieBOI'O rrpl'.16.JrmteHIUI, PesyJI!>TaT HMeeT BII.n 

A;£◄ = ~ [ ~pw .... cu>.4wvw., + 21.Spc.lJrW.,wru.J.,] 
3((6:JJ E:) .r' ; ' ' 

t:,. ';J, ::, 2 c2- [ ll.1 ~pc.v,,...w,....w.,w.,.c.t,i Wp -i-~£,piv,..u.~u..J..lt.i✓ UJrwr + 
2 fj(-l6:1r'+.'f . . • C , , I , , 

+ ll~ Sp wrcc\_tv1- W/.vl-0(' + a~ tpw,,.w,.wf'~w .. 41, +-

. + a ~p c.u w 4J lV w w -¼ Q, -~pDrw,..1)~wvturlU/ !J .f""V('"j4f II , 

+ '¾-~p 1)r w,.:l)r cu., wr cur + 0.2, SfD t'lVt' J)., cvr w.,wr•t-

+ Q~ .Sp.1>ilvv '.l:ll"luf C.Up0v + l\o ~p 1),,...WrW(']) 11LU.1LUt 

-t °'~ ◄ Sp J} .. Gur w., ]).., Wr wr J , 
r.ne a 1' - _ BWIBCJieHHHe ROsq$nzyreHTH THIIa ~ i -t- f i C- • IlOJiy-

'l:eHHHe KOHTplJJieHH .IIBHHM o6pa30M HHBapHaHTHH 6es yg:eTa ypaBirn

HHli ,JJ;Bnemm. B § 7 co.nep,KaTCiI KpaTKl!e BHBo.nH l'.I o6cy,K,IJ;a.IOTC.f! 

B03MOXHHe rryTH IIOCTpoeHIUI 381.rKHYTOil: rrepeHOPMHPOBaIIHOli TeOpID'I. 

B 3aIOIID'l:8HID'I o6cy,K,IJ;a.IOTCSI (pl'I31'.l'l:8CKl!e CJie,ncTBRII ITOJiycieH

HIDC pe3yJI!>TaTOB l'.I HeKOTOpHe .I(M!>HefuIIHe rrpo6JreMH. 

B IlpwroJKeHl'.11'.1 A rrpHBe,neHH <J?YHKD;lm reJIJI~MaHHa-]oy ,IJ,lilI 

JiarpaHDaHOB B ,nByx H TpexrreTJieBOM rrpn6JimKeHID'I, 

B Ilpl'.IJIOJKeHl'.11'.1 E .neMOHCTpnpyeTC.f! Bll'mC1IeHHe l'IHTerpana C 

l'.ICIIOJI!>30BaHHeM cyrreprrporraraTopHoro MeTo.na. 

B IlpHJIOJKeHl'.11'.1 B IIOJiyqeHH <pyH.naM8HT8JII,HHe ypaBHeHHJI Rap

TaHa l'I Haii,neH .lIBHHli BII.n ~PM KapTaHa B SRCIIOHe~an!>HOit rrapa

MeTpl'.13a.rum, 

IlpwroxeHl'.le r co.nep,mT H8ROTOpHe ITOJI83HHe ~PMYJIH, 
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0CHOBI!1Ie pesyJII,TaTH, IIOJIY;leHH!Ie B @Ccem:arum 

I) YCTilllOBJieHO' 'ITO JIIDiefurue .mrnaMWiecruie CHMMeTpim 

peamrnyroTCJI RaK ueycTOli'IHBIIe OCOO!Ie pe111emm ypaBHeHHii rpyrrrm 

rrepeHOPMHpOBOK. IlpH 3TOM B Teopmr OCTaeTCJI JIHIIII, o.nna He3aBHCH

Ma.fI ICOHCTaHTa B38.HMO;JJ;e:iiCTBHlI, a Bee OCTaJII,H!Ie 0Kas1maDTCSI 

ell nponop~l10HaJlblllIMH. IIepe11opM11pOBKH He HapywaDT 3Tl1X COOT-

HOllleHHii. Oouapy,KCH11 CKPHTM H30TOIIH'leCKM CHMMeTpHlI, JIHHe:iiHrui: 

peaJIH381UUI .mrnaMWieCKO:ii CHMMeTpHH KHpaJII,HOro THIIa, cyrrepCHMMeT

plUI. 

2) Ilpoue;i:i;ypa rrepeHopMHpoBoK oooomeHa Ha CJiy-qail HeJIHHe:ii

uo:ii KHPaJII>HO:ii TeopHH C HCITOJII,30BaHHeM cyrreprrporraraTOpHoro Me

TO;JJ;a. IloJiy'!eHlI COOTHOlllemm .nJIJl KOHCTilllT nepeHOPMHPOBKH. Ha oc

HOBe O,Il;IIO- H ;JJ;ByxrreTJieBllX pac'leTOB IIOKasano_, 'ITO HeCMOTpiI Ha 

OOJII>IIIHe KOHCTaHTll CBII3H .( B HH3K03HepreTH'leCKO:ii Me30HHO:ii 

WH3HKe) BiiJia;i:i;H OT BIICIIIHX rropiI;JJ;KOB TeopHH BOSMYllleHHii OTHOCHTeJII>

HO HeBeJIHKH. 

IloKasano, 'ITO ,llByX3aPSI.JlH8.SI peHopMrpyrrna B TaKo:ii TeopHH 

He IIpHBO;JJ;HT K cyMMHpOBaHHIO piI;JJ;OB TeopHII B03MYllleHH:ii. 

3) PasBHT HHBapHaHTH!I:ii MeTo;i:i; rrepenopMHpoBoK .nJIJI Teop11:ii 

C HeJIHHe:iiHo:ii peaJIHs~e:ii IIpOH3BOJII,HO:ii TIOJIYITPOCTO:ii rpyrrrru ;JJ;HHa

MH'leCKOH CHMMeTpHH co CTIOHTaHHO-HapyrneHHO:ii CHMMeTpHe:ii Ba.KyyMa. 

IIocTpoeH rrpoCTOH aJiropHTM orrpe;i:i;eJiemm KOHTp'l.JieHOB .mo6oro 

IIpHOJIIDKemm, OCHOBaHH!I:ii Ha HHBapHaHTax rpyrrn11 CHMMeTpHH B Tep

MHHax q>apM KapTaHa, TI03BOJI.IIIOOlH:ii MaKCHMaJII,HO y-qeCTI, CBOHCTBa 

cHMMeTpHH TeopHH. 
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IIOJiy-qe1m oomue (!)OpuyJIIJ ;JJ;JIJI O,Il;HO- :JI ;i:i;ByxrreTJieBHX ICOIITP'LlICilOB 

B Teopnmc c rpyrrrrofr _ cm.1MeTpm1 G = H © H . YcTru10BJieHo, ~To 

CID,lMeTplI.II KaK TaKOBM He rrpHBO;JJ;HT K rrepenopr,mpyeuocTU Teopim 

aToro T,ma. 
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