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Ka.H,D;H,Ili8.T i;>l'l3RKO-MaTeMaTH~ecRHX HaYK 

B .11. OrIIE.JEUKIB1 • 
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P .3.KAJIJI0lll. 

Be,Izylllee Hay'lliO-HCCJie.no:eaTeJII,CKOE) y-gpelK,!(eHHe: MaTeMaTH'lec:ic~ 
HHCTHTYT AH CCCP HM. B.A.CTe:itJio.Ea, MocK:ea. 

Af!TOpeqJepaT pa30CJU;l.H" " ______ 1977 ro.na. 

3amHTa ,Ill'lCCepTa,uHH COCTOHTC.II" "------ 1977 ro.na 
Ha sacemnum cneUHMH3HpOBa.HHoro YqeHoro co:eeTa K-56 JiaClopaTopHH 
TeopeTH'l8CROit qJH3HRH 06'.be,ItllH8HHOro li!HCTHTyTa a,nepimx HCCJie.I{OEaHd 
(MocKOECRM 06JI., r • .Ify6Ha). 

C .lll1CCepT~HeH MOlKHO 03HaKOMHTI,CH B 6H6JmOTeRe 011Hll. 

·y'leHhl~ ceRperap1, Co:eeTa 
RaHJJ;H,DiB.T qlH3HRO-:-MaTeMaTH'leCRHX HaYK 

B.M.lKYPABJIEB, 

06mag xapa.RTepHCTHRa pa.60TH 

AKTyaJII,HOCTI, npo6JieM!l. CynepcHMMeTplilI - 3TO HOEM H He06H'l

H8.H HHBapHaHTHOCTI, B REaHTOEOH TeOpHH IIOJIH, B OTJIH'lHe, OT :ecex 

paHee H3E8CTHHX IIpOCTpaHCTEeHHO-EpeMemrnx H IlJIYTpeHHHX CHMMeTpUil 

OHa 06'.be.nmmeT .B 0.I{HO HeIIpHEO,ItllMOe npe.ncra:eJieHHe 6030Hhl H qiepMH

OHhl. 

IIocJie IIHOHepcRHX pa6oT fOJII,qrui,IliB. H JIHXTMH!Ia /l/, BoJIKo:ea u 

AltyJio:ea 121 ~ Becca H 3yMHHO / 3/ E03HHK 3Ha'lHT8JII,lillU Il IlIUpOKl'lil 

HHTepec K cynepCUMMeTpl'IH, B nep:ey10 O'lepe.I{I, npHEJieRJIO EHHMaHHB 

pe3ROe C0Rpruil8Hl'le paCXO.I{HMOCTeli, o6Hapyllt8HHOe B cynepcllMM8TpH'lHHX 

MO.I{8JllIX. IlO.IIBMOCI, l'I IIPO.llOJilKaeT IlO.IIBJIHTI,C.II 60JII,lll08 'lHCJIO crareil, 

:e ItoTOphlX HCCJie,nyDTC.II RaK aJire6paH'l8CKIJJe' ocoCleHHOCTR HOBO!i CllM

MeTpHH, TaK Hee npHMeHeHHe E KOHRpeTHl:lX MO.I{BJIHX. Ocoelo cne,nyeT 

OTMBTHTI, HHTeHCHBHO pa3EHBaDmeeC.II B IlOCJ18.I{Hee :epeMll HO:eoe Hanpa:e

JieHHe :e reopHH cynepCHMMeTpHH - cyneprpaEHTaJ.U!IO. Ee IIO.IIEJIBHHe CBli-

3aHO co 3Ha'lHTeJII,HhlMH Ha.I{e!t.nB,MH Ha ro,qro 00'.b8,llHH8HH8 cyrrepCHMMBT

PHH H rpa:eHrarurn rroMoJKeT peumn cnolKHyJO rrpoOneMy o rrepeHop1mpy

eMocr11 B KBaHTOBOa T80pHH rpaBHTauHH. 

HacTO.!ImM ,ItllCCepTa,uH.!I IIOCESIIlleHa ,naJII,HefimeMY pa3EHTHIO H npH

MeH8HHIO :e ROHRperrmx sa,naqax cynepnoJieEoro no.nxo.na :e cynepcHMMeT

pHH. 

CynepnoJIH /4/ .IIEJJJIJOTC.II Han6oJiee y,no6Hh!M H a.na1rnaTHh!M cpe.zt

cr:eoM ,11.Jill 3amtCH H HCCJI8~0B8.HM cynepcHMMeTpH'lHHX Mo.ne~e~. 0,IJ;HaKO 

IIOH.IITHe cynepnOJII! ,ItOBOJII,HQ HeIIpl'!Bhl'lHO,ll Heo6XO.I{HMO Hay-gHTI,C.II IlOJII,-

30BaTI,C.II HM. B nep:eoil IlOJIOBHHe .I{HCcepTaJ.U!H paCCMaTpliBaIOTC.II HMeHHO 

{ o~-. .. , .. -:J, . .,, '"!CTUffVT 
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EonpOCll gJOµ.iaJrn3Ma cynepnoJieil, B "laCTHOCTH, aRTYaJII,Hflii EOnpoc 06 

ypaEHemmx .ItBHJR.eHll.fl .IWI cynepnoJieil. ,,_ 

.!JaJiee nonyqeHH!le B 'AHCC8PT8.UHH 06DU!e pesyJihTaT!l npHMeIDIIDTCJI 

npH paspa60TKe JiarpaHll!.eEOH TeOpllll KOHRpeTHllX cynepnOJieil. 0TMeTHM 

cneUHaJibHO EeKTOpHoe cynepnoJie. HHrepec K HeMY CE.l!3aH C EeCbMa 

aKryaJibHllMH E Hacromnee EpeMR: llOHCKa.MH MHHllMaJibHOro H aJir86paH

qecKll nocJie,Il,OEaTeJibHOro nonxo.na E cyneprpaEHT~~-

UeJihD padOTH aananach paspadorKa MeTO'Aa nocTpoeHna narpauxna

HOB.;J;Jrn cynepnoneii H npnMeHeHne noro M8TO'Aa B )IByx sa,naqax: cyr1ep

CHMM8TpnqHoe o6o6~eHne reopnn flHra-Ml!nnca co cnnHopHHM Kanndpoaoq~ ' 

HUM cynepnoneM H l,!HHHMaJihHLIIT cynep!}OJl8BOi1 IlO'AXO'A .K cyneprpaBHT~HH 

Ha OCHOB8:B8KTOpHOro cynepnona. 

Ha;v,Hrur HOEH3Ha H npaKTH"l8CKaJI yeHHOCTb. B .n.nccepT~H Bnep

Bll8 npoEe.n,eHO ITOJIHOe paSJIOJKeHlle Ecex cynepnbJieti no HenpHED,Il,HMllM 

npe.n,cTaBJI9HMM cynepaJire6p!l. Ha 3TOi1 OCHOBe BnepBHe npe.ll,7IOJ!t8H 

noCJie,Il,OEaTeJihHllH MeTO,II, BllBO)la YpaBH9HHi1 .ItBHJ!ElHIDl .IT,JllI 'cynepnoJieil. 

3roT nonxo.n. Il03BO.JUI8T TaKXe BSrJifiHYTb IlO-HOBOMY H"Ha yme ll3Becr

Hlle ypaBHeHIDr .nM o6H'!HllX noJieil. 

B .n.nccepT~H H3JIOJ!t8HO HOBOe cynepCHMMeTpH"IHOe 0606111eHH8' 

reopnu HHra-lvlHJIJica, CESJMHHoe c · ifcnoJIDBOBaHHeM cmmopaoro cynep

noJilI B Ka"lecrBe KaJIH6poBO"IHoro cynepnoJISJ. 

OpHrHHaJihHllM SJBJI!I0TCSJ H npelT)IOl!temnra cynepnOJieBOil nonxo.n. K 

cyneprpaBHT~Hll. Bero paMKax Y,JiaJIOCb BnepB!le nOJIY'IHTb MllHllMaJil,

HYXJ saMKHYTYJO rpynny, co.n,epJKal!lYID 06111eK0BapHaHTHYID rpynny H cynep

cRMMerpn10. 

-2 

CJie.llVIOOUte pesymTaT!l BllllEHra!'.lTCSJ ,ItJlli 3auµITH 

I) Onpe.n,eJieHHe co.n,eplEBHHSJ HenpHBO,Il,HMllX npe.n,CTaBJieHHil cynep

aJire6p!l B npOH3BOJihHllX cynepnOJilIX ll nocrpoeHl!e noJIHoii CHCTeMll 

npoeitllHOHHllX oneparopoB. 

2) Paapa60TKa aJirOpHTMa .IT,JllI BllEO)la CB060,Il,HllX ypaEHeHllH .ItBH

l!teHHSJ .IWI cynepnOJieil, ocHoEaHHoro Ha npoeKqnoHHHX onepaTopax n 

HX KOpRIIX. 

3) HccJie.n,oEaaie EOSMollUiocrn cynepcRMMeTpnqHoro o6o6meHHSJ 

T80plrn JIHra-MruIJica C IlpHM9H9HHeM cnHHOpHoro cyuepilOJilI B I<a"leCTEe 

OCHOBHoro o6~eKTa. 

4) HOEllil BKOHOMHllii cynepnoJieEOil nonxo.n. K cyneprpaBHTa~n. 

nOJIY"l0HHe MHHHMaJihHOil 3aMRHYTOi1 rpynilll, o6o6ma!OO!eil rpaBHT~llID 

n cynepcnMMerpn10. 

Anpo6ayrur pa60Tll. PeayJibTaru .n.nccepT~Hll ,Il,OKJia,nllBaJrnCh n 

o6cy~cb Ha M8ll.IJ.YHapO,Il,HllX KOH\f)epeHQMX no qili3HKe BllCOKHX 3Hep

rlitt H BJieMeHTapHHX qaCTHq B BapmaBe (!975 r.). CMOJieHnqe (qcCP, 

!975 n !976 rr.), Anymre (!976 r.) H T6wmcn (!976 r.), ceMnHapax 

JIT1' Olliill, <fflAH CCCP. 

IlY6mmaq1rn. IIo peaymraTaM .n.nccepr~n ony6rnoEaHo mecu 

CTaTe:ll. 

O6~MM pa60Tll • .ll,HccepT~ COCTOHT HS BB8'A8HHH, l!BO'AHO!l rnaau, 

"leT!lpex OCHOBHllX rJiaB, 3aKJ!DqeHHH H .ItBYX IlpllJIOl!teHHil; OHa co.n,epXHT 

IOO CTpaHHU Matnl!HOnHCHOro TeKCTa H 6H6JIHorpaqinqecRHi1 CilHCOK H3 

64 Ha3BaHH:ll. 
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ConeplKaHHe pa60TU 

,UHccepTaUIDI HaqHHaeTCJI C KOpOTKoro BBeAeHHfl, E KOTOpOM ne

peqHCJilIIDTCJl OCHDEH!le pesynbTaTH pa60TH. 

OcHOEHOMY H3JIOllteHHID npe,zuneCTEyeT BBOAHaJI rJJa.Ba. B COOTEeT

CTEHe C 11pllIUITOil B ,m1ccepTamm CllCT8MOli H3R0~8HM BTa rJiaBa npe

cne,nyeT Tpll UMH. Bo-nepEHX, npllE8CTH p.11,It onpe,IleneIDlil:t \POPMYR H 

,IlpyrHX CEe,IleHHil, Heo6XO,m1Mhlx· .ItJlfl .ua,IbHett111ero. Bo-ETOpHX. ,nau KO

pOTKHii 063op HBKOTOpHX H3 rJiaBHHX ,IlOCTH~eHHH H HaIIpaBRBHHH pa3Ell

Tllil: cynepCHMMeTpHll H TBM CaMUM OTTp8,Il8JmTb M8CTO ll 3HatJeHHe EOIIpo

COE, 11ccne,nyeME,JX E ,IOICOepTaunn. B-TpeTbHXt C\POPMYRHPOEaTb H,Il8ll H 

E 0611mx -gepmx pe3yRoTaTH. TTOCJJY~Ellll'Je OCHOEOtt .ItJlfl BT Oil pa6om. 

Il §I HalIOMIDiaroTCJI OCHOEH!le onpe.neireHrut H IIOIUITl'lll. 

Anre6pa cynepCliMM8TpHil /I/ COCTOHT Il3 reHepaTOpOE rpymm 

ITyrumape ;]_;. V Il ~ H H3 MaHOpaHOECKOro CTTilHOpHoro Ha6opa reHe

paTopoE So( , y,nOEReTBOpl'IIOOUIX (aHTll) KOMMyTauHOHHH~ COOTHOIIIBH.IUIM 

[.S~ J ~]::: 0, [,51( 1 3rv]::: l ( a;., s )~ 
1 

is«, ~J =~r\ pr. (I) 
, -

HenpllEO,llllMhle npe,IlCTaBR8HM BTOH anre6pu 3a,IlaroTCJl KEa.npaTOM MaCCH 

m~ n cynepcnnHoM Y, npn'leM KaJK,noe TaKoe npe.ncraBneHHe co,Ilep

JKJIT -gempe o6H'JHHX CIIllHa J (npH l'>t~-/:: 0 ) 

T = Y- J , Y, Y, Y + J . c2> 

Anre6pa (I) MO~eT 6HTb peannsoEaHa Ha cynepTIOJilIX / 4/ 
-,1. 1 - . ,( -

cp.:(X, 0) = A/x> + 0 'f.t.Jx) + f 00 F;(.x.) + f 0fr8G, {X) -,_ 

1 - · e " ' e-e -,c J ., 10-0)-l 17\ + 71 ei; .. y, A1it~J+-7t .exo<,-r~ +12 .rJ,-r.x.J, C3) 

4 

r.Ile t,, - EHemmrn nopeilueEcKnfI HH.neKc, Airx) ,· 'fo(i rx.J, F;,f-l:} , 

~(x.), ArJx.) , xo<.i'(~}, 'l>,(~) - o6U'JHHe 110.Jili, a eo( - rpac

CMaHOE!l nepeMeHHHe ( { eo< J e~ _) :::- 0 ) . Bee onepaTOpH Ha cynepno

JilIX, (aHTH) nepecTaHOEO'tJHHe c reHepa-ropaMH cynepnpeo6pasoEattnfI ~, 

CTpMTCJl ll3 cmmopHHX npOH3EO,IlH!lX 

1)-< ·==- 11- -f (1 eJo( (4) 

CynepIIOJilI (3) 3a,IlaIDT npHBO,IOIME,Je npe,ncTaER8HlUI anre6pu (I), E CBR31l 

C 'IBM B03HHKa8T sana-ga O·pa3ROllteHllll cynepnonefl: IlO H8110llEOnllMHM 

n~cTaER8HMM. 

B §2 npHEOJVITCR cynepcllMM8TpH'lHH8 ypaEH8Hllil: ,nEll~8Hllil: ,nRR 

npocTeilmnx (cxaRRpHHx) cynepnoneil. 0Hll_Moryr 6ur1, sanncaHH n E 

JJarpaHlll:8B0i1 qiOpMe npn llCIIOJJI,30BaHllll <jlopMaJJll3Ma, OCIIOBaHHOro 11a 110118-

Tllll rpaccMaHOBa 1111rerpaJJa!5{ 06cyiAaDrca npe11Mymecraa cynepnoJJeBoil 

sanncll ypaEHBHHil, .narpaH~aHOE, cynepHHEapilaHTHOM TeOpllll E03MY!ll8-

Hrut. B BTOil CER3ll CTaBHTCJl EOTIOOC 06 a.JII'OOllTMe ,JYilI EHEona ypaEHe

Hl@ MHaeHM ,JYilI 6onee cnoJJUrux cynepno~eR. 

n §3 onncaHo cymecrEy!Olllee cynepcMMMeTpnqHoe o6o6meHue Teopnn 

fuira-MllJIJIC~ /G/. 0TMe'JaDTCJl ero HBRHHeHHOCTb ll onpe,neneHHM llC

KJ'CCTEeHHOCTb nocrpoeHM.YKasaHH coo6pa~e1nm, HaEo.nmune Ha mcno 

o ,IlpyroH E03MOlKHOCTll o6o6meHM. 6wree 6RH3KOt\ K RJiaCCllqecKoft 

HHr-MHJJJJCOBCKOi111~eonorH11. 

§4 IlOCERmeH EeCoMa aRTYMbHOll T8M8 - cyneprpaEnraunn. Ms.na

raDTCR ,nEa 110.nxo.na K Heft: reoMerpnqecKnfi / 7/ n noneEofi /Bl. 
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CyTI, reoMCTpll'JeCROrO no,n;xo~ COCTOHT E 0606mem1.1-1 IJOH.l!Tllll 

reoMeTpim HCRpirn.JieHHoro npocTpaHCTEa Ha cynepnpocTpattCTED { (x1B)}. 

HecMDTpI Ha EH01IIH!OlC npDCTDTY H .fICHDCTI, H,n;efi, Taime nDCTpo0HIDl xa

paRT0pll3YfilTCR 60.JihlUilM lJHCJIOM JII)lllHHX CTeneHeil CE060,nll, 'lpe3MepHO ·, 
mHpOKOIT rpynnon CIIMMeTpH!i .H E peay.JII>Tare - 3aTpy,n;IIeHlil.fIMll E npaK-

TH'lCCKOM npnMeHemm. HanpOTHE, UOJICEOH (JIOKa.JI!,HO cynepc.HMM0Tp.U'l

llliii) IIO,ll;XO,ll; orpaHH'lHEaeTCJI TOJII,RO qiH3ll'l0CKHMH creneHJIMH CE060,llhl 

(cnrrHaM!1 2 H 3/2 ,llJlfI 'll1CTOH cyneprpaEHTauHH). Il03TOMY OH O'leHI, 

rH60K TCXHH'l0CKH H Il03EOJIJieT npo,n;EHHyTI,C.fI ~0KO E Eall!.HOM EOilpo

ce O nopeHOpMHpyeMOCT}lrpaEHTB.nHOHHOro B3ailMO,n;ettcTEHJI, 0.n;HaKO 

3TOT no,n;xo.n crpa~er OTCYTCTE.HCM JIEHOH cynepHHEapllaHTHOCTll {a.Jire6-

pa JIOHa.JII,HOll cynepCilMMCTpHll aru,umaeTC.fl TQJII,KQ Ha ypaEHeHHJIX ,ll;EHlKe

HHJI), 

Bee 3TO OOOCHOEHEaeT Heo6XO)mMOCTI, E JlpyrnX ffiOQMYJIHPOERax 

cyneprpaE11Tagm1, 061,e,JlHHJIJcuµix 3HOHOMHOCTI> cpe.llCTE c JICHoii a;rre6pa

H'lecKoii crpyKrypon. lf,~e.fl 0,ll;HOH TaRott.B03MOll!.HOCTH, npe.IT,JIOlK~HH0:11 B 

,n;ucceprarurn, uamraerCR E §4 BBO.ziHoti rJiaEH. _ 

n rJiaEe I ,n;eTa.JII>HO nccJie,n;yerC.fl co,n;epJKaHne nerrpnBo,n;.HMHx npe,n;

craEJiennn cynepa;rre6p11 E cynepIIOJlffX, 

n §I noKaaano, 'lTO cynepnOJie C EHCIIIHHM CnllHOM J- (r.e. no 

EHOmHCMY mmeKcy l OHO y.n;OEJI0TEOplI0T YCJIOEll.fIM HeIIpllBO,ll;llMOCTll 

.llJlfI nyrum11pe-cmma j ) co,n;eplKllT 1Jempe HenpnEo,n;.HMHx npe,n;craEJie

mm cynepa.Jire6p11 c cynepcmmruAII 

Y= J--1, j, J, j+J (5) 

Il §2 c noMO!llhIO oneparopoe cynepcn11Ha n nnpaJII>Hocrn nocrpoeHH 

noJIHHe c11creMH npoeKuno11nux oneparopoe, paa.JiaraIOUlllX nponaEOJII>Hlle 

cynepnoJill Ha HenpnEo,n.11MHe 1Jacrn. 

6 

B §3 mill,n;eHH ,ll;OTIOJIHl1TeJII,HHe ,n;11qi:pepeHUHa.JII,!UW YCJIOEilJI (:rmm 

ycJIOEHJI or Al' (;c.J :::- D ,lUilI cmma I E E0RTOpHOM noJie), Ehl,ll;CJIJIIOOIHC 

E11cmne cynepcnnHH 11a Jm611x cynepnoJien. 

B rJiaEe II_ M3JIOlKeH MeTo,n; nocTpQeH.HJI CE06o,n;lillX ypaEHCHliV. ,ll;EH

lKCHHJI .lUilI cyneprroJieii, OCHOEaHHHi.i Ha CEOHCTEax npoeKUHOHHHX onepa

ropoE H HX ROpHeii. 

B §I aHaJIH3HpyeTC.fl CMHCJI o6!1lJHHX CE060.ll;HhlX ypaEHelll!ll ,ll;EHlKe

HIDI mm 8,ll;llHHX ,n;nqxpep0H-Ulla.Jll>HHX yCJIOE:llH Ha no.JIJI 'f j_ 

n ~i <pi "'= 0 T (6} 

ll3 ROTOpuX (npn HeHyJieEOH Macce) CJie.IJYIOT Ece YCJlOEHJI HenpMEO,llllMOC

Tll no rpynne IlyaHHape. Ha npnMepe ypaEHeHIUI IlpoKa 

□ Ar-} ovAv + wi
2A.r = 0 .IIR.11 (7a)· 

-a('\'I - ru.,..'J..,)Av - zA 
-~i'v O - WI i' (76) 

l1JIJIIOCTpnpyerCR M,ll;0JI O CEJI3ll' oneparopa 7[,i P. ypaEHAHllU (6) C 

npoeRUilOHHhlM oneparopoM niJ ~ EH,lleJIJilO!llilM .n.aHHOe HenpHEO]J..IIMOe 

npe.ncraEJieHHe na noJIJI If i • 0KOH'faTeJII,HO npe.IT,JiaraeTcJI cJie,n;ylO!IUlii 

peuenT. B3HT I, COOTESTCTEYial!l'l:ll: npoeRTOp n ij Ii Han.11can ypaEHeHne 

( -·o} 'l, n i J lfJ =- ( 'M~) 'f, 'fj ' (8) 

r,n;e (-O)'i, - MHOJKI-lTeJI~, JIOKaJlll3YI0l!lllii nLJ , ECJill ypaEHeHite (8) 

noJiy'laeTC.fl CJlllITIROM EHCORoro nOJ)lI,ll;Ka, HaHTll aJire6paH'leCKllli KOp8HI, 

V I TC ==(-o)'l-n (9) 
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ll cocTaEHTI, ypaEHemrn eyJKHoro nopimKa 

if, 

TC If'=- (ml) P \f (Ici) 

]erKO YEHneTI,, qro YCJIOElle HeilpllBOnllMOCTll (8) CJienyeT ll3 (IO) ll 

(~)). ::lTo'!.' nonxo.n HenccpencrBe:HHO o6o6maeTCJI ll .1lJIII cynepnonei!. 

l3 §2 IlpllEOnllTCR HeCKOJll,KO IlpHMepOB npHMeHemm Merana: no.ny

qeHH ll3E8CTHh!e CeMeHCTBa ypaEHeHllR.PapHTH-lllBllHrepa ,1lJI/I CilllHa' 3/2 

11 ·li11pua-TiayJIJ1 .IJ,JifI CilllHa 2, a TaKXe ypa.EHemm ,1lJI/I npocreftall'!X (cKa

JlllpHUX) cynepnonen. 

B rnaEe rn npe,IT.JiaraeTCH cynepcHMMeTpllqHoe o6o6memre reopHH 

iIHra--l',:Jl!~Ca, . OCHOEaHHOe. Ha. llCIIOJII,30EaHllll CllllHOpHoro .cynepnoJiff B , . 

KaqecrEe KanH6poEoqHoro,cynepnoJI1I, 

B §I Oil.l!CaHa cxeMa o6o6memm, KOTOprur BO MHoroM HaIIOMHHaeT 

o6HtJHyIO .HHr-J.l.l!JIJICOBCKylJ n,neOJIOrHIO, PaccMOTpllM na6op cynepnMeft 

V.,.,_ {X1 e) , npeo6pa3Y1(llllllXCH ITO HeKOTOPOMY rrpenc'l'.aEJI8HllIO rpymm 

EIJYTpeHHeit CllMMeTp.1111 c reHeparopaMH (T,: )'M 'l'1 • '.: · • 

v~ (.x, 9) = [ 1½.p( i~ Ai 7;)],,.,HI Va {:cl e) (II). 

3ru.1eHllSI KOHCTaHTH!le rrapaMeTpH Ai Ha Ilpoll3EOJlI,HHe CKa.JIR:pH!le 

cyne~L'YHKUHH A· (x, 0) , MH JIOKanHayeM 3a.KOH (II) B cynepnpocrpaH.,.

CTEe ( x 1 0) mrn6onee o6IllllM crroco6oM (B OTJillqHe OT 6onee paHHero 

nonxo.na 161, r.ne paccM0TpeH11 TOJinKO KllpaJinH!le napaMeTpu 1\· {.r, 0)). 

Tenep1,, O,nHa!W, cmmopH!le IlpO.l:3EO,nHHe 2:)o( Vbf rrpeo6pa3YIOTCH 
. , .. 

HeO,nHopo.nao. IT03TOMY CJie)JYCT onpeneJIJ1TI, KOEapHaHTHYIO CilllHOpeyro 

Ilp0113EOnHJIO 

D.o( v'M = (:uo( + il 're(, 1; )\IYIYl v)'I (12) 
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-:1 

.. 3neCI, 4'o<.i (x, 0) - KOMIIoHeHTH CIIHHOpHo,ro murn6ponoqHoro cyrrepnoJiff 

't_cx,0)='f:.i(x,0)ti( ti - reHepaTopH np:irnoe.n:imeHHoro npencTaEJiemm) 

c 3aKOHOM npeo6pa30EaHM 

r: ~ e i~I\ ~ e-t·3A - j e i3-A 0o1. e-'·'if /\ (13) 

§2 IlOCBHilleH ypaEHeHllHM .IJ,JifI CIIHHopuoro cynepnoJIH. CorJiaCHO 

peuerrTy rJiaBH IT, c.nenyeT HaqaTh C MaCCllEHOro YpaEHCHM, OilllCHEaIO

mero EHcrn1!fi cyrrepcrr11H I (T.e. cnnHH 3/2, I, I, I/2). Ilocne 3;oro 

MOll!HO ITOJlOlltllTh ½\ = 0 11 n_o.nyqHTh CBodo,nHoe ypaBHeHlle, llHEapllaHTHOe 

OTHOCllT8JII,H~ IIpeo6pa30BaHM (!3) IlpH '} = Q, T,e. 

'f./ -= 'r D( - f) ,<. I\ (14) 

.Uanee, Herpy,nHO EEeCTll B 3TO ypaBH8Hlle E3allMoneiicTBHe .I! IJO~UTh 

rrpOCTO:li llOJIHHOMHaJII,HHM Jiarpa.HlK.l!aH, HHEap.l!aHTHHM OTHOC'HTeJihHO (I3), 

;t' = 
3
~ T-r. { lf' i ff r - f [r i5 + ,·'J y; J tr Y J i + 

+ 1; [ ( Z) f ,l d' y,') a; V 'f] '-J · (15) 

. 0Kaa1rnaeTCR, O.nHaKO, qTo cE06,nHHil narpammaH (!5) (rrp.11 '} =D), 

KpOMe (I4), noIJY,cKaeT eme o.nao KaJIH6poEoqHoe npeodpaaoBaH.l!e: 

\fl.,_'_; lfl,1 + l. {jl)'s'lJ),1. 2. , (16) 

C IlpOll3BOJII,HOii CKaJIHpHOH cynepcpyHKUUeii 2 (X, ()). Cl.lliCJI 060.l!X Ilpeo6pa-

30BaHHi1, (!4) H (I6),BHHCIDieTCH npH paCil.l!CHBaHUU JiarpaHlltHaHa no 

KQ¥IIOHeHTaM. OH CBOnHTCR K itEyM JiarpaHJK.HaHaM: Pap:11m-11Jmmrepa 
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;II.JIJI CITllH-EeI{TOpIIoro ITOJilI (cmm 3/2) n TipoRa .IOI1I EeRTOpHoro ITOJIII 

(cm;H rf. KaJK,ItoMy ll3 HUX npncyma CEM RaJIH6poEO'lHaJI HHEapHaHTHOCTI,, 

np,!'IJeM (16) n (I4) .fIEJI/JlOTCil cynepnOJI6EhlMH o6o6meHIDIMH 3THX HHEapu

aHTHOCTeil COOI'E6TCTE6H!IO, K'.rn CJie,IzyeT o6pamaucrr C (I6} E c.ny-gae 

Bsam10.neilcTEH.fl, - Eonpoc OTRphlTHH. Bo3MOlKHO, 'lTO ero perueHHe CE.fl-

3aHO c. T.H. pacwnpeHHofi cyneprpaBnTa.miea. 

B I'JiaEe IY npe.n.naraeTC.fl 8ROHOMHIIB l1 .fIBHO cynepcl1MMeTpl1'lHhlli 

no.nxo.n R cyneprpaEHT~MH, OCHOEaHHHH Ha Ilpl1MeHeHHl1 EeRTOpHoro 

cynepnoJilI, .reHep11pye1.10ro cynepTOROM ':'.ieppaphl 11 3yMMHO / 9/. 

13 §1 npclEDWlTC.fl aHaJIOI'l1.fl c Teop11en OMHllJTeiiHa, r.ne COXpaH.fIIO-. 
uu1iC.fl TCH30p aueprm1-1111myJII,ca .fIEJllleTC.fl HCTO'IJHMROM T6H30pHoro rpa-

EHTaUUOHHOI'O IlOJIJI • .llmr cynepCY.MMeTpH'lHOI'O o6o6meHrur 8TOI'O Ha6JIIO

.ncmm npe1UiaraeTC.fl El{JIIO'IMTI, rpaEHTaUMOHHOe ITOJie E Ml1Hl1MaJ!bHOe 

E03M0Jl(HOe cynepnoJie - E6RTOpHoe ~ r.x, 0) . Tor.na l1CTO'IJHl1ROM 

8TOI'O cyncpnOJI.fl MOlll.eT CJJYlKHTb EeJIU'IMHa, 06'be,nl1HIIIO!Ua.fl TeHsop 8Hep

I'l1H- m,myJihCa n CIIHH-EeRTDpHHii TOI{ cynepcHMMerpma - ,EeRTDpHHii 

cyrrepTDR QeppapH H 3yMHHO ~ {:.c, 8) 

J '-r v h v r x, e J ==- - Je ~ r :x., e) . (I7) 

3.necb ct: - IWHCTaHTa E3al1MO,neiicTEil.fl Il n:/-<., - oneparop CEodo.n-

HOI'O ypaEHeHH.FI ,nJI.fl _li' . OH onpe,neJI.fleTC.FI no npaEnJI~1 rJiaEH n. 
TIOROMITOHeHTHoe pa3JIOlK6Hl1e ypaEH6HH.fl (17) no.nTEeplR,I(aeT npaEUJibHOCTI, 

Ehl6opa. B CE06D.nHOM CJJY'lae (~:::: 0) no YPaEH6IIUIO (17) naxo.n11T

crr a.zmnTHEHM tJaCTb mum6poED'lHoro npeo6pasrrnrum.1I A,r 
B §2 IlCCRe~yIDTCH npeo6pasoEaHl1.fl CRaJI.flpHHx cynepnoJieii, CE.fl-

3aHHhlX c rpaEMT~noHHHM cynepnoJieM ~/A· 'lepes cynepToR {pacm.1aT-

PMEaerc.fl TDJibRO Hll31llllli ITOpll.nDR no 'c)e ) •" 3TnM rryTeM Hai1,neHH 

· 1_0 

npeo6pa.3DEaHIIB Rl1paJII,!IllX CRaJI!IpHhlX cynepnoJieit co CJI6,IzyIOU!HMil EalK

HhlMil c:eoiicTEa.Ml1: 

a) DHH 3a!~Im!OTC.fl .fIBHD (T.e. des V.CITDJII:,30Ea.IU1.fl ypaEHemiti 

,nBHlK6Hl1.fl) ; 

6) OHM CO,nepir.a.T ECe He06XO,nlll,1!:,[8 I<OMITDH6HTH - 00IUCRDEap11aIIT

Hhl6 npeo6pa30BaHl1.fl l1 cynepCHMMeTpmo (RaI{ I'JI06am,eyro,. TaJ{ Il JIDRa

JIH3DEaHeyIO). 

TaRHM o6pa30M, Enepmrn TIDJJY'l6Ha MHIU1MMbHa.fl 38.MKHYTaJI rpyn

na cyneprpaEMT~irn, o6'be,nllHIIIOO.M ecTecT:eeHHHM nyrer.1 o6HtJHyro rpa

BHT/lUHIO ll cynepclil,1MSTpll!O. 

B §3 npe.n.naraeMHii no;o;xo.n HJIJIIOCTpMpyeTC.fl Ha Rpai1He npOCTDil 

MO,neJIM 0,nHDMepHOli cyneprpaEMTauHll EpHHRa 11 .np. /IO/. XoTrr 8TOT 

np11Mep l1 qill3ll'lecim TpllEHaJll,HhlH, DH IT03BOJilieT npo:eeCTH ITDJI63HOe 

CpaEHeHHe MCiKJIY TpeMH no.nxo,na.MH R cyneprpaEllTaum1: noneBhlM c ero 

He3aMblRaHHeM aJire6phl (E ,na!IlIOM CJIY'lae H63aMblI{aHHe TOJibRO Imlityllle

eC.FI; npH'IHHhl 8TOrD I:IBJI6Hl1.fl Ehl.fIC!leHhl B ,nl1CCepTauHl1 U MDryT ORaSclTI,

C.fl ITOY'IHTeJibHHMU), reoMeTpM'ISCKUM c.ero neperpy~eHHDCTl>IO Il cynep

TOKOBliM, Jll1ill8HHliM H6AOCTaTKOB nepBhlX ~Byx. 

B npHJ!OllCSHHH A OTIHCB.Hhl o6e CHCT6MH 00D3HatJeHHll ( tJeThlpCXRDM

ITDHeHTHa.fl MaftOpaHDECRM II .nBYXROMITDHCHT!IaJI BaH-Aep-Bap~eHDBCKaH), 

ucnDJI1>ayeMHe :e pa6 ore. 

B npHJIOllCeHl'll1 E npllED,nllTCil p!l.n ITOJI63IlliX aJire6pal1'I6CRl1X CODT

HOW8Hllll .IOI1i CITHHDpHI.X npDI13BD,nHHX 2:)o( 

OcH~QBHIUL peay.1IuaT11, nonytJeHHHe E ,nnccepraum1 

I. Onpe.neJieHo co.nepJKa.Hne Henp,i:eo.nnMHx npe.ncmEJiem1if cynepaJI

re6pH :e cynepITDJifIX c npOH3EOJII,HHM BHelllHl1M CITHHOM, Haii.nelill nomrue 

CHCT61V.H npoeRilllDHHhlX oneparopo:e, Bll,U6JilIIOOUlX 8TH npe.ncTaEJICl!H.fl, H 
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.nono.mmTP..i1l>Hhl8 YCJIOEIDI ,nJIH EHCOIMX cynepcmrnoB B cynepIIO.JiffX. 
~-

2. H3JIO~eH MeTo,n BHBo,na CB060,nHHX ypaBHeHMil ,nEH~eHR!l ,nJIH 

IIOJiei1 Il cynepnoJiei1' OCHOBaHlllili Ha CBOliCTBax rrpoeKWIOHHHX orreparo-

pOB M MX 1rnpneti. 

3. PaccMoTpeno BosMo~oe cyrrepcMMMeTpMtJHoe o6o6meHHe reopMil 

RHra-f,IMJIJICa co CTIIlHOpHhlM cyrreprroJieM B poJIH KaJIH6pOBOtJHOro cynep

IIOJlll. 

4. Ilpe.JlJIO~eH rro,nxo.n K cyneprpaEHTa_w1M, OTJilltJallUHiiCJI 8KOHOM

llOCTI,IO rrp,1 coxpattettnn JIBHoii aJire6paMtJecrrnn CTPYRTYPH. B paMKax 

aroro rro.nxo.na TIOJJYtJeHa MHHMMaJibHM rpynrra, 061.e,nHHJIIOlll8Jl rpa1mra

QMID Il cynepCilMMeTpll!O. 

PesyJil>TaTH ,nMccepTaqilll orry6JIMKOBfilill E pa6oTax: 

E.Sokatchev. Nucl.Pbys. B99 (1975),96. 

V.Ogievetsky, E.Sokatchev. JINR E2-9984 (1976), Dubna. 

B.tt.OrMeEeQK1rn, 3.CoKatJeE. Illlc1,w.a E i:ar~,23 (1976),66; 

Proceedings of the Conference Smolenice (1975). 

V.Ogievetsky, E.Sokatchev. Proceedings of the IV International 

Conference on Nonlocal and Nonlinear Field Theory, April 1976 

(JINR, D2-9788, Dubna). 

V.Ogievetsky, E.Sokatchev. JINR·E2-9985 (1976), ·Dubna. 

E.Sokatchev, JINR E2-10645 (1977), Dubna. 

12 

I 

JluTepaTypa 

1. IO.A.ro.JI$H.n, E.II.JfuXTMaH. illlCbMa JI:ST'I>,13 (I97I), 452. 

2. n.B.BOJIKOE, B,II.AKyJIOE. illlCbMa i:arw,16 (1~72),621. 

3, J.IYess, B.Zumino. Nucl.Fbys.; 'J!lO (1974), 39. 

4. A.Salam, J.Strathdee. Nucl.Fbys., 'J!16 (1974),477. 

5, L.:Mezincescu, V.Ogievetsky. JINR E2-8277 (1974), Dubna; 

K.Fujikawa, W.Lang. Nucl.Fbys., B88 (1975),61. 

6, J.Wess, B.Zumino. Nucl.~s., 'II19 (1974)
1
413; 

A.Salam, J.Strathd_ee, Fbys.Lett., B51 (1974), 353. 

7. n.B.BOJIKOB, B.A.CopoKa, IlllcbMa. IDJID,18 (1973),529; 

R.Arnowit, P.Nath. Phys.Lett., 56B (1975),81. 

8.D.Z.Freedman, P.van Nieuwenhuizen, s.Ferrara, 

Phys.Rev., D13 (1976),3214; 

S.Deser, B.Zumino. Phys.Lett., 62B (1976), 335. 
9. S.Ferrara, B.Zumino. Nucl.Pbys., B87 (1975),207. 

10. L.Brink et al. Phys.Lett., 64B (1976) 1 435. 

PyKOIIHCI, ITOCTynMna B H3~aren1,CKilil OT,nen 
I MMH 1977 ro,na. 

13 


