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OBIIJ;AJI XAPAKTEPMCTMKA PABOThl 

AKTyam,HoCTL TeMLI. l13y'IcHIIe nmpoRoro mracca <lm3Il'ICCRIIX HBJieHuii: 

rrpIID0t{HT K Heo6xo,n:mvIOCTII llCCJIC,Zl0DaHHJI HCJIIIHeii:HhlX B0JlH0BhlX ypanne

nnit, Ba}I{HOii OTJIII'IHTCJIJ,HOii: •1epToit K0T0J)hlX JIDJUIP.TCJI cymecTnonaHne 

oco6oro po;:i:a pemennit, II0JIY'IlIBillIIX Ha3nan:rrc C0JillT0HHhlX :rr 0IIHC:E.rna

IOIUIIX JI0RaJIII30BaHHhlP ,!l:0Jlf0iI{HDYllUie no36yiK,ll;en1rn HCJIIIHeiim,rx CIICTCM. 

IIo,n:o6HhlC JI0KilJIII30DUHHhlC CTpyRTYJH,I CTaJill rrpe,n:MCT0M npncTaJibH0ro 

DHII.t-IaHIIJI cpll3IIROB n 1HITCMUTIIR0D, qTo rrpnneJI0 K C03t{HHIUO HOBOM 06-

JiaCTil MaTeMaTII'IeCKoit llrn3HRII - TeopIIII C0JIIIT0H0D [1 *, 2*]. II pH ':lT0M 

BhlJICHMJJac1, lPYHJH1MeHTHJJhF1:aJI poJih coJIIITonon n cymecTneHno ncmrneil:

HhlX IIJ>0ll,('C'('aX, 0TDE''I,UOIUIIX CIIJII,Hh!M D036yiK,ll;eHUJIM. CoJIHTOHOIIO,Zl06-

Hhle o6'beRThl o6napymIInaIOTCJI KaK rrpn llCCJie,n;onaHIIIl MaRp0CI{OIIII'IeCKUX 

JIDJienuii: -- D ru;:i:pomrna:MnRe, (lrn3IIKC IIJJil3MIJ!, HeJJIIHCHHOii 0IITllRE', Teo

pnn Tnep,n:oro Tem1, - TaR u n :rnmpocRorruqecKo:ii o6JiaCTH. HanpnMep, 

KHpaJII,Hh!P C0JIIlT0Hhl ycrreillH0 IIplIMCHJIIOTCJI Il JI,n:epno:ii <pII3HRe )lJUI M0-

ti:emwon~mrn CTJJYI<TYPhl rrpOTH}I{CHHhlX 'IilCTIID, [3*, 4 *]. 
O.uHoii II3 namnhlx 3a,n:a'I <lrn3RRII coJJIIT0Hon JIDJIJieTcJI II3y'Iemi:e ux 

ycTOM'IllBOCTH. I1ccJie ,n:onaHIIIO ycTOII'IIIIlOCTil C0JIIlT0H0D no 0THOillCIIIIIO 

R HaqaJII,HI,IM B031'IYIUCHIIJIM 0hlJJU II0CDJIIUeHIJ ocnononoJiaraK>IUIIC pa60Thl 

T.B.Bcum1,a1rnna, D:lli.lllarnxa. B.llhpayca B.E.3axapona, E.A.Ky3ne

uona, B.r.MaxaHhRona n np. ( c-1-1. ofooph! [5* - 7*]). Ha rrpaKTIIRP o6h!qno 

orpaunqnnaIOTCJI UCCJIC)l0BaHIH'M mrneapn3onanHoit yc:T0H'IIIBOCTH, l{0f)la 

pac:cMaTpHBaIOTCJI MaJih!C D03Myn(emrn 3a)laHH0f0 C0JIIIT0HH0f0 pemeHIIJI, 

C IIOCJICJIYIOIIIIIM Clll'KT}JaJIJ,HI,IM anaJIII30.M JIIIHeapn30BaHHhlX ypanucnrril:. 

TaRoii II0.ZlX0t{ He ncer,n:a ,n:aPT npaBHJIJ,Hhlll 0TDCT, KaR 6IJJIO ycTaH0BJICH0 

eme n K'1accuqecRoM Tpy,n:<:- A.M.JIJirrynona [8*], ROTOphlii n pa3pa60TaJI 

cTporIIii: 11eT0)l lI(TJie.n:onaHIIJl ycToii'IHDOCTII, IIOJIJ'IHDillIIii: na3nanne rrp11-

M0ro MeT0,Zla. 

O6o6meunc MCT0,n:a funyHona Ha pacrrpe,neJICHHh!C CllCTCMhl pa3DIIDa

JI0Ch B pa6ornx B.I1.ApHOJihti:a, BT.BuJibKC, IO.JI.D:aJien,Roro, B.I1.3y6o

na, A.A.Monq,rna, MT.I{peitua, KII.IIepcu,n:cRoro, T.KCIIpa3eTti:HHOBa, 

A.l'vLCJio6o,n:RIIHa, TJ1omII,n:3aBIJ, X.JI.Maccephl, ,U.XcHp:rr II ,n:p. CTpo

rnti: aHaJIH3 ycToii:qnnoCTII t:0JIHT0H0D, ocuo:iianHJ,Iii: Ha ':lTHX MCT0ti:ax, 

6h!JI IIJ)IIMCIICH, 0.[(llaK0, JIIlillI, K 0'IeHI, orpaHll'IeHH0MY Kpyry 3at{a'I: B 

0CH0DH0M pacc:MaTpIIBl:lJillCI, IlOJIYJIIIIICHHhle ypaDHCHIIH ,Tnrra HeJIIIHeil:noro 

ypannPHIIH lllpe;:nrnrepa io1tt - l:,.u = f(I u j)u MJIH RJieitna-rop,n:oua 

,,- -- .... ~~-::-._ . ..,~' ----
!}(J ·!~t Ii :i tt': U11ii!l ~8:1~t"l;; 
~V.!'!:l-l!iLl! rm .... ieJ.mmrnr-ii 
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Du = J(l u l)u. JJ:JIJI coJIHTOHHhlX cTaUHOHapHhlX pcrncuuit nrnnx ypanue

unii: 6hlJI uaii:,neH ll3BCC:THhlii RpHTCpHii ycTOii'IUBOC:TH, IIOJIY'IIIIlllIIIii: Haana

Hlle Q -TeopeMhl [6*]. Oco6oe nun11auue y.n:e.JIJIJIOC:h nrroJIHe IIHTerpupyc

MhlM MO,UeJIJIM, 60JihilllIHCTIJO II3 ROTOIH.IX O,UH01'1epHhl. 

O.n:m1Ro MHOrue aa.n:a"CJ:H, IIOCTaIJJIJieMhle rrpaRTHROi:i:, He YRJIU.UhlIJaIOTCJI 

n 3TII paMRH H Tpc6yIOT pa3pa6oTRII HOBhlX cueu11aJihHhlX IIO,UXO,UOIJ. B 
"CJ:aCTHOCTH, :no OTHOCHTCJI K 3a,Ua'laM, B03HlIKil.IOIUHM B JI,Ucpnoii: cpII3IIRe, 

cpuanKe 3JietreHTapHhIX qacnru, clm3IIKe rrJia3:..u.r u o6meii: Teopuu OTHocn

TeJihHOcTn.. I1pn: 1'>ac:c:110Tpenuu MHOrIIX peaJIHC:Tu<IeC:KIIX MO,UeJieii:, KUK 

rrpanuJio, no3n1rnarot CJIOiRm.re cncTeMhl ypanneHIIii .UJIJI neCI{OJihimx cl>YH

KIIIIH (n3anMo.n:eii:cTByrom'rrx rroJieit). CoorneTcrnyrom;IIe coJIHTOHHhlC ROH

cpurypaunu JIORaJinaomni:hl n peaJihHOM Tpex:,.repHoM upocTpaHt:TDC' II MoryT 

6h!Th Hil.UCJICHhI HCCKOJihKI1MII o6o6mcHHhlMII 3ap11.n:mrn ( coxpmIJIIOIUIIMIICJI 

BCJIIP:IHHaMII, OTBe'laIOJI.IJ1MH HeKoTopoii. BHYTJWHHdi rpyrrrre), tIHCTh KOTO

phlX MOiKeT IIMeTh II TOIIOJIOrII'lecKyIO rrpIIpo.uy. 

I{poMe Toro, B03HHHaIOmne MO,UeJIII MoryT co.n:ep;IG:lTh B ce6e 3Hcl'llITCJih

Hhlii rrpoIIanoJI, mrnpnMcp, n nnnc ncorrpe.n;eJiemu.rx <l)YHRUIIit n Jiarpan

llinauc ( IIOTCHUIIaJIOIJ), 'ITO TUK)KC OCJIO)I{IIJICT amtJIU3 ycTOll'lllIJOC"TII llPilIC

HHii II 3cl'lclCTYIO IICI{JIIO'laeT upIIMeHeHHt' cm~RTpaJihH(ff() MCTO)li\. TaRHM 

o6pa30M, Ha rrpaRTIIKC ORa3hIBHIOTCJI Heo6xo.n;IIMhlMII ·1qicl><!l{THIJHhlf' RpII

Tepun yc:TOll"'IIIBOCTII COiJ.IITOHHh!X KOH<j)IIrypaunii:, II03IJOJIJIIOIUHe OT6npaTh 
• • • . J 

MO)le.irn lI3 )lOCTaTO'IHO llIII!)OHOro IIX rmacca. 

D;em,ro .n:aHnoii JJ:m:ceprauuonnoit pa6oTh! JinJIJieTeJI pa3pa6oTRa Ha 

ocHone npm.rnro ueTo.n:a JIJinyHona ·3<lHl>eRTIIIJHh!X RpnTepIIen ytToircIIIno

cTn MHOroMepHhIX COJIIITOHOIJ .llJIJI llIUpOHOro l(Jiacca Cllll3II'ICCI{IIX (:IICTCM. 

I1pu 3TOM C:TaBIITCJI 3i1,Ua'la - Bhl/ICHIITh BJIHJIHHe Ha o6m1t"Th yc-Toii'IIIBO

CTH COJIIITOHOB IIX co6CTBCHHhlX 3JICKT!)Oi\HII'HIITHoro, rpaIJIITaUIIOHH(lrO, a 

n cJiy<Iae RnpaJihHIJX COJIHTOHOB II Hea6eJienoro ne1fropHoro rroJieii:. 

Hay-<rna.JI HOBH3Ha IIOJIO)I{eHIIM, pa3IlllThlX B )llICCepTaUIIH, orrpe,UeJUI

eTCJI TeM, 'ITO B pa6oTax anTopa nnepnhle rroJiy'IeHo o6o6meHIIC TcopeMhl 

Xo6apTa - ,lleppIIKa 06 3HepreTII'leCKOH HCYCTO~'IIIBOCTII CTaTH'leCHIIX co

JIIITOHOB n rrpocTpauc:Tne pa3MCJHIOCTH D ;::: 3 Ha CJiy'lail CTaUIIOHapHhlX 

(rapMOHII'IeC:KII 3aBIICJIIUIIX OT BpeMCHII) COJIIITOHOIJ .UJIJI pa3MepHOCTII npo

CTJHIHCTBa D 2:: 2, a THK)KC HHH.llCH<) o6o6meuIIe Q -TeopeMh! 06 ycTotiqII

BOCTH C:TaUIIOHapHh!X COJIUTOHOB na MIIOro3apJI,UHhlll cJiyqaii:. 
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BrrepBhle ITOC"TanJieHa II pcrncna 3a)la'la O IJJIIIJIHHII co6CTBCHHh!X :c,JieR

TJ)OMarHHTHOI'O 11 rpamITaUIIOHHOro IIOJieii ua ycToil'IHBOCTh l"TaUIIOHapHhlX 

l"OJIIITOHOIJ Il penJIHCTIFieCK011 TpexMepuoM CJiyqac. 

Ha npnMcpe RnpaJlhHh!X coJIIITOHOD n MO.llCJUIX CKnpMa n <Da.ll)leena, 

(" IIOJlf'IJIJ11H MHOroo6pa3IIJIMII 5a II S 2 COOTBCTC"TBCHHO, nrrepnhle ynaJIOCh 

ycTHHOBHTh oupe.n:eJUIIOIUYIO J)OJlh TOIIOJIOrIIII B C:Ta6IIJIII3aUIIII COJIUTOHHhlX 

HOH<lrnrypauu:ii. I101rn3ano, 'ITO cR11p11noHh! c e.n:nIIH'IHhlM TouoJiorII'ICCHII.111 

3apJI.llOM a6coJIIOTHo yc:Toii:'IIIIJhl H HMeIOT c<l>cpII'IecKII - CHMMeTpII"'IHYIO 

( c:Ji\onyro) CTPYRTYPY, torna RnR R jTToii:<IHIJhl11, KoH<lmrypaUIIJIM II3 Bh!CllIIIX 

rmrnTOIIII'lf'CRIIX KJiaccon OTHOC"IITCII, no RpaiiHCH 1wpe, aKCIIaJlhHO-CHM.\fCT

J>II'IHhle. 

Yc:TanonJI(~Ho TaRiKP, 'ITO ycToii'IIIBh!e IWHclmrypanun c- neTpnmraJih

HhlM IIH.IJ:PHcoM Xoml>a .-..rnr_vT fihlTh 1waJIII3onaHhl, n MO.llCJIII cl>a)l..lleena RaR 

.\IIIHIIMII:JaTOphl "JHCJ>rIIII II IIMCJOT Top OII)laJihHy•IO CTpyRTYPY. 

Eme O)lHOii IIJIJIIOCTpauHPH IlJIIIIIHIIJI Ha y,c:Toii'IIIBOCTh. HCTJ)IIIlliaJILHOii 

TOIIOJIOrIIII ( TCIICJ>h yme npocTpaHc:TIJa-npeMeHII) t:JiyJRaT caMorpaBUTIIpy

IOIUHe :'JJif'HTJH)MarHIITHh!(' "HpOTOIJhle HOphl" YIIJICpa, )lJIJI I{OTOJ)hlX ynaJIOCh 

ycTaHOBIITI, IWOOXO)ll'.!Mhlii II .UOCTaTO'IHh!M I,pHTepnii ycTOH'IlIBOCTIL 

Honh!M pc3_YJihTaT011 JIBJIJICTCJI )lORa3aTeJihCTBO, rryTeM rrpe)l'hJIIJJIPHIIJI 

cl1y1rnumma.rmn 1-IPTaena n JlJirryHona. nr~ocToro Heo6xonn1rnro II .n:ocTaTO'l

noro HJ)HTepIIJI yc-TOHtIIIBOCTH clia30BIJX coJIHTOHon B O.llHOMepHoii IIJia3Me 

BJiacona-ITyac-crrna. 

HayqmlJl U npaKTil"'ICCKaJI 3Ha'IUMOCTb pc3ym,TaTOB orrpe.n:eJIJieTCJI ,TeM, 

'ITO B nnccepTaU:IlII ccpop11yJIIIponam.r rrpo,CThIC RJHITepIIH ycTOH'IIIBOCTII 

MHOI'OMCJ)Hh!X ("()JIIITOHOB )lJIJI llIIIflOROro I{Jiacca cj)H3U'leCRHX CHCTeM II IIX 

:::Hpcl>eRTIIIJHOCTh npoIIJIJIIOcTpnpona1rn Ha RoHKpcTHhlX MOL(eJI1Ix. Pa3IJIIThle 

Il pa6oTe :VICTO..llhl 110ryT 6h!Th upII1If'HPHhl K aHaJIII3Y Ka'IeCTBCHHoro no, 

Bf')lf'HIIJI B036yiK.lll'HII:ti: COJIIITOHHOro THinl B HeJIIIHeiiHoii OITTHRe, (lllI3III{e 

IIJia3MIJ, Tl'OJ.llIH MarHeTHKOIJ, TCOJ)IIII )KII.IJ:KIIX RJ)IICTaJIJIOIJ, n pa3JIII'IIII,IX 

Mo.n;eJIJix H.llqmoir clm3IIHH II TeopIIII IIOJUI. 

HeHoToph!e pP3Y.TihTaTh! .llIIC:ccpTaunu IICITOJIL3YIOTC:JI n HacJ:ecTne JICKUH

onnoro MaTepuam, n noJiy'IIIJIII oTpameHIIe n yc1e6HOM noc:o6uII anTopa 

"CTpyHTypa <Iat:TIIU n neJIHHeitnoii TeopIIII rroJIJI". - M.: Man-no YH-Ta 

npy}K6hl Haponon, 1985.- 80 c. II n Rypce JieHUIIii: .llJIJI MOJIO,nhlX y<Im1~x 

"Mo.n:eJih CKHpMa 11 coJIIITOHhl n <lm3nRe anponon" ( coanTOphl: MaxaHLKOB 

B.r. n CaHIOR n.M.).- JJ:y6mt: OM.HM, 1989.- 172-c. 
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Anpo6an;11.11 pa6orLI. Ilpe.n;cTaBJICHHhie n ,LUicccpTaIUIB MaTepnaJIIJ .n;o

KJia,n;1,rnaJillcL II o6cym.n;aJillch: 

Ha BcecoIOJHOM cone:w;amrn: no aKTyaJILHIJM npo6JieMaM :rpanHTaUHII (MeH

,n;eJieeno, 1977); Ha CeccIDix OT.n;cJiemur JI.n;cpHoii: cpn3llKH (OH<I>) AH 

CCCP (MocKna, .. 1974 - 1986 rr.); Ha Bccco10JHLIX ceMHHapax "Knan

Tona11 Tcop:irn COJillTOHOB", (J1eHHHrpa.n;, 1980, 1982, 1984); Ha VI COBeT

cKoi1 rpanHTan;noHHoii ,KOHcpepeHIJ,HII (MocKna, 1984); Ha III Me)K,!J,yHapo

.n;HOM CllMII03HJMC no JI36paHHI,IM npo6JieMaM ,cTaTHCTll'ICCKOii: Mexamurn 

(.l(y6Ha; 1984); Ha I ll II Hay•umx Kompepenn;HJIX OJI<l) AH CCCP no 

a.n;poHHLii1 B3am.rn.n;efl:cTmIJIM (MoCRna, 1985, 1988); Ha HayqHIJX KOHcpe

penu:mrx OR<I> AH CCCP "lfacTHUhI u 11.n;pa npn nLicoKnx 3Hepnurx" 

(MoCKna, 1986); Ha VI, IX n X Pa6o•rnx cone:w;aHIDIX 'Tpamnaumr n 3JieK

TpoMarHeTII3.M" {MnHcK, 1985, 1989, 1991); Ha Pa6oqnx concmammx "Te

opJIJI comrTonon H npHJIOJReHHJI" (IOpMaJia, 1986; IlymuHo, 1987; .l(y6Ha, 

1989); Ha Kompepeuuuu no rrpo6JieMaM cJia6Lix n cnJibHhIX B3HIIMo.n;eii

crnnii n rpanuTan;nH (MocKna, 1987); Ha X - XIII CcMIIHapax no (}nmrne 

BhIC0KHX 3Heprnii II Teopuu noJIJI (IlpornnHo, 1987 -: 1990 rr.); ua IV 

BcecoIOJHOH IIIK0Jie "I{ocMoJiormr ·II ·3JICMCHTapm,ie qacTHULI'' (BaKcancKaJI 

HeiiTpnHHaJI o6cepnaTopHJI, 1987); Ha Mem.n;yuapo.n;HoM cel\,nrnapc "reoMe

TpnqecKne acneKTLI KBa1nonoii: Teopnn" (,ny6Ha, 1988); Ha Ce111rnape "Co

JlllTOHLI n ,ueiIHTerpnpyeMLIX CHCTeMax: Te0pHJI II npIIJIO)I{CHHJI" (,Uy6na, 

1988); Ha IllKoJic - ceMnnape "OCHonaHnJI cpnJnKn" (Coqn, 1989); ua 

IllKoJie - ceMnnape "Teopnn npe.n;cTanJicrurii n rpynrronLie MeTo.n;LI n cjm-

3IIKe" (TaM6on, 1989); Ha III Pa6oqeM conemamrn "PacceJIIrne, peamrntt, 

nepexo.zu,r B KDaHTODLIX CHCTe1rnx ll l\,IeTOJ];hl CHMMCTpIIH" (O6HUHCR, 1989); 

ua XVIII Mem.n;yHapo.n;HoM K0JIJI0RBHyMe "TeopeTIIKo-rpyrrrronLie MeTo.n;LI 

n cpII3nKe" (Mocrrna, 1990); na Me;K.n;yuapo.n;HLIX ccMIIHapax "Hemrneii

HLie 3B0JIIOUHOHHhIC ypanHCHIDI II ,zurnm.rnqecKHe CHCTCMLI" (,Uy6na, 1990, 

1992); Ha CecCHII OR<I> PAH (MoCKna, 1992). 

Ily6JIHKati1rn. OcHOBHhle II0JIO)I{CHIIJI ,LUICCCpTaUHil OTpaJRCH],I n 44 ny-

6JIIIKaUHJIX. . 

Jln11Hoe · yqacrne anropa. Bee npnne.n;euHirn n .n;nccepTan;1m pe3JJIL

TaThl II0JIJ'ICHhl CaMHM aBTOIJ0M, Jlll60 II0,ll; cro HCIIocpe,n;CTBCHHhli1 pyRo

B0,ll;CTB0M, Jlll60 npn cro Herrocpe,n;cTBCHH0M yqacTirn. 

061,eM• H crpyKrypa pa6oTLI. ,nuccepTaunJI C0CTOHT ll3 BBC,ll;CHJIJI, IIIC

CTH rJiaB, 3aKJIIQqemur II CIIUCKa JIUTepaTypLI, DRJII()qa10mcro 242:HaUMCHO

BHHUJl. O6:w;ui1 o6'LeM .n;HccepTaIIHll COCTaBJIJICT 202 CTpaHUllhl MamnIIOilll

CHoro TCKCTa. 
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OCHOBHOE CO,D;EP~AHHE ,D;HCCEPTA~HH 

Bo Bne,n;emm ctlJOPMYJIIIponamt ueJI1, IIC('Jic,n:onamm, KpaTR0 H3JI0JKcuo 

ero co,n:cp>KaHne II o6ocuonunacTcJI aKTyaJILnocTh pa6oTLI. 

rJiana I "Ilpmrnii MeTo.n; A.M.JfarryHona B Teopun ycTOH'IHBOcTn coJin

ToHon" [1 - 5, 44) Il0CDJilll;C'lm lpOJ)MJJIUJHJDKe OCH0BIH>ro MeTo,n:a IIC('Jie,n:o

naHHJI ycToiiqHnocTH - np1n10ro MeTo,n:a A.M,llinymma, cocToJimero n rro,n;-

6ope IICKOTOIJhIX ¢YHRUHii ( <l)YHRIJHoHaJion), no cnoiicrnaM KOTopux M0)I<Ho 

cy.n;HTb O xapaKTepe '1DOJIIOUUH u:3yqae110ii ClICTCMhl D HCJ{OT0poii ORJWCTHO

CTH Ka1-oro-JIH60 qacnrnro pemeHHJI pacnrnTpnnaeMhIX ypanHennii .n;nnJKe

HUJI, HJill )KP n 0K}H~CTH0CTU 3a.n;aHiroro C<.'MCMCTBa peIIIeHIIii ( op6nTaJihHaJI 
ycToiiqHno CTh). 

B \i 1. I .n;a0TcJI orrpe,n;cJicm1e ycToiiq:irnocTn n c;,,rncm• J1Jinyuona H 06-

cym,n:aRJTCJI pa3JIIIqHhlP nonn;,,rnHHJI ycToiiqnnol:Tn: ncTpcqa10mnecn: n cJ,rn

JHqecKnx nccJIP,n;onmuurx, B qac•TH0CTH, no.n;qepmrnaeTr:JI pa3JIM'IIIC Mca,,n:y 

HCJIHHeiinoii U JIIIHeapH30BclHHOii ycToiiqnnocTbIO, CIICKTpaJILHOii II "lHepre

TllqecKoii ycTOM'IllDOCTLIO. O6cyIB,Zl;l:H,'TCJI CDJI3L II0HHTHH ycToiiqnnocTU ,llJIJI 

pacnpe.n;CJif'HHhlX C:JICTCM c BLI6opou cJ,>yllKIIUOHaJibHOii MeTpH~U. Ilo,n:<1ep

KHBHCTCJI pa3mrque MeTpHK, orrpc.n;cJIJIIOIIIIIX HaqaJILULie H TCRy:w;ue D03My

meHUJI. <I>opMym1py10TcJI oc:Honnue TeopeMLI rrpHuoro MeToila: Teopc.Ma 

J11myHona - l'vfonqaHa 06 ycTofiqIInocTII H Teop<>Ma qeTaena l\1on•rnua o 
HeycToiiqllDOCTII. 

'B 3 1.2 DhlJIDJIJIIOTCJ! HCK0T0phle Heo6xo.n;m.me KpUTCJ)llll cymccTBonaHHJI 

CTHUJIOHapHhlX MHorm1cpHLIX C0JIHT0II0il, OC:H0DilHHI,IC Ha BIIJJIIclJILHhlX Teo

pei\rnx nma Xo6apTa - ,l{eppnmt. I3n,o.n;nTcJI II0HJITIIc cTan;mrnapHLIX coJIH

TOHHhlX peIIIenuii RUK KIJUTH'Ienrnx Toqel( a,z:ui;HTIIBHLIX IIpOCTpHHCTBCHHhlX 

llJYHKUUOHaJion. HaH60JI<'e pacnpoCTpaHeHHLIMH IIJlHMep,um: cTaIIHoHap

HhlX COJIIITOHOB HBJIJIIOTCJI CTan1qecKne COJIHTOHhl, U TaKme rapM0HIIqecKn 
3HDllCJilll;Ue OT BJWMCHH. 

IloKa3LIUaeTCJI, qTo BTOpan: napHaIIHR HMIITUBHoro 4)YHKUIIOHaJia J1H
IIYHOBU n OKpeCTHOCTU CTHUIIOHUpHoro C:0JIIIT0HHOro peIIIeHllJI, HC Ha.n;eJICH

Horo TOITOJiorn<reCRUM 3apJI.n;oM, 3HammepeMCHHa .n;JIJI pa3MCpHOCTII npo

CTp~HCTBa D 2:: 2 ( o6o6menue TeopCMhI Xo6apTa - ,l{eppnI<a, ycTaHanmr

na10:w;eii 3HclROIIepeMeHHOCTL :~m~pruu B03MYlll;CHJIJI B 0KpeCTH0CTII CTHTII

qecKoro COJillTOHH0ro. pe~eHirn ,ll;JIJI D 2: 3). TcM CHMLIM II0,llTBep)I{JJ;a

eTCH. Heo6xo.n;HMOCTb BBe,n:eHUJI II0HJITHJI ycJI0DH0ii yc:ToiiqunocTU COJIHT0H0B 

( Q -ycToiiqn:nocTn). T.e. ycToiiqllilOCTll IIpll cJ,mRCIIpOBHHHOM 0606:rn;eHHOM 
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3apJI.ue Q ( 0,UH{nf IIJIII HeCI{OJihRllX). TaRII1I o6pa30M, eyrnecTBCHHO pa3Jill

'-IaIOTC/l c:Jiy'-IaII TOTIOJIOrll'-I<'CRIIX M HCTOTIOJI(JrU'-IeCl{HX COJIIITOHon, B 311BlI

ClI1fOCTII OT npIIpO.lihl 3apJI,Ua Q: .lIJIJI HeTOTIOJIOrIIi:i:ecRIIX COJIIITOHOB 3ap11.lI 

Q .nMeeT HeTe{iOll('RYKl npIIpo.uy. T.e. coxpaHJH'T('JI n CIIJIY ypaBHCHMH .lIBlI

JKCHlIJI, a JlJIJI TOIIOJIOI'lI'-ICCRllX ('OJIIITOHOB OH coxpaU/ICTCJI TOJK,UecTnemrn 

( a6COJIIOTIIO). I3 IITOre ycTaHanmrnaPTC/1 orrpeD,eJIJIIOIIIaJI J)OJII, TOIIOJIOI'IIII 

.lIJIJI ycToii'-IlIBOCTlI, TaR RaR MHOro,-1cpHhll' ( D 2: 2) CTaIIlIOHapHhle HCTOIIO

JIOI'lI'IPCime COJilITOHhl ORa3IJBaIOTCJI ":JHepreTlI'IE'CIUI HeycTOii:'llIBhlMlI. 

HaROHCII, B (:JIJ'lac CTaniqecRlIX HCTOIIOJIOrlI'-ICCRlIX COJIIITOHOB y.uaeTCJI 

ycTaHOBIITh CIUC 60JICC C:HJihHYIO, JIHncaplI30BaHnyro H<\YCTOH'-IllBOCTh n J[O

RaJihHhlX 110,UeJIJIX C TIOJIO)I{IIT('JlhHOii: no C'ROpOCTJIM ·-meprneii: B03MYIUCHlIH. 

I'JiaBa II "YcTo:ii:q1rnot:Th 3apmIWHHhlX ('TaIIIIOHapHhlX coJIIIToHon" [1 
20] IIOCBJIIUPHa ll(TJie,UOBaHIIIO Q -ycTOii:'IUBOCTll CTauuom1pHhlX COJIIITO

HOB, Ha,UeJieHHhlX 0.lIHIDi IIJIII HecK(}JII,KlI1IM o6o6mcHHhlMII 3ap11.llil1III. 

B s 2.1 BhlIJO.LIIITCJI ocHOIJHoii RlllITeprrii ycnrii,rnnocTn cRaJIJipHhlX 3a

J)JiiI,eHIILIX C'OJillTOHOB. rap1rnHII'IeCIUI 3aIJIICJI1UlIX OT npeMl'HII, B pmrnax 

mipeHII-IIHnapII~lHTHhlX n U( 1) -IIHBapnaHTHhlX l\10.lieJreii .uoeTaToi:i:Ho ofi

IIIero nn.n:a ((J - Teopc;,rn). ,llJIJI 'lacTHhlX :,rn.ueJieii ·noT KpuTcpnii HP3ann

CII110 BhIBO.lilIJIC'JI MHOrIIMlI anTopaMII [5*' G'. 9*-14 *] II orrpe.ucJIJieT o6ml('Th 

ycTOH'-IHBOCTH HepaBPHC'TBOM 

oQ < o 
ow 

.lIJIJI O('HOBHOro ( 6P3J3JIOIJOro) COCTOJIHlIH 

'P = u(:i:)e-iwt, 

r.Lie (J(w) - COOTBCTCTIJymmnii 3,lJ)HJJ:, paccM,ITJ)lIBae).1hlH RaR <pyHRIIIIOHaJI . . . 

OT H~:i:) II <l>YHRIIIIJI OT w. Ilpn 3T0:\1 rrpe.urroJiaraeTcJI, 'ITO 'llICJIO co6c:TneH-

IIhlX no36ym.LIPHIIM (' <lTl)IIIIaTPJihHOM ":JHeprnei1: ( OTPIIIIaTCJihHhIX MO.LI) ne 

fioJiec o.zurnro. IlyTcM JIIJHoro nocTpoeHIIJI <l>YHRIIIIOHaJia t{eTaena y.ua

PTCJI .lIOI{a:JaTh Q -ueycTOH'-IIIIJOC:Th fie3y3JIOBhlX C'OJilITOHOB BHe 06m1c:TII 

DQ / Dw ;~ 0 ri TCM caMhlM YC,:TaIIOIJIITh, 'ITO Q -TeopeMa naeT Heo6xo.uII

Mhlii: II JJ:OCTaTO'IHhlll KpIITepnii IIX ycTOH'IIIBOCTII. Hamrneu, JJ:ORa3hlBaeTCJI 

JIUHeapII30DaHHaJI HeycTOH'-IIIBOCTh y3JIOBhlX COJIIITOHOB .LIJIJI MO.ll:CJIII ofirnero 

BII,Ua. 
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B § 2:2 na rrp1illlepe .n:nyxrrommoi-i: MO.LICJIII yncpiRamrn RBapKOB BIJJICHJI

IOTCJI oco6eunoc:Tn rrpmlt'HCHirn Q -Teopeuu R C'OCTaBHhIM (l\IHOrOl{(lMIIO

miHTHIJM) ('OJIIITOH,111. B' qa(THOcTu, JJ:JIJI cocTOJIHIIii: c: <l>1mcnpon;rnuoii i:i:a

CTOToii w (Rorna .n:ncIJ<l>eperninponaum' now He IIMeeT CMLICJia) ycTauanJiu

naPTCJI 06.J:iacn, JCTOII'IIIBOCTII no KOHC'THHTC CDJI3lI. YcTaHOBJieHa HPJC:TOii

'IHilOCTh coJinToHon n H<'JIIIueii:mi:ii: cmrnopHoii MOJl('JIII rei1Jen6epra - Mna-

. Hemco. B ofio6meH·Hoii cnIIIrnirnoii ·mcRTJH>JlIIHal\mRe B.r.Ha.lihlIIIenc:Koro 

.lIOIW3aHa neycToii'•urnocTI, l'JI)I{t'JihlX cr2 .:_IrnnapnanTHhlX C:OJIHTOHOB II no

Irn3HHO, 'ITO m{pylli(~Hne U2 _:IIHnapnaHTHOC'TlI COCTO/IHIIH JIIJJIJieTCJI neo6-

XOJJ:lIMhll\1 JCJIOBIIC1I IIX JCTOH'-Ill!JOC'TII. 

B § 2.3 II3J<IclPTC:JI BJIIIJIIilic Ha o6Jiacn, ycToiii:i:IIBOCTII 6e3J3JIOBhlX CRa

JIJIJHihIX COJIIITOHOB IIX cri'6cTBCIIHoro. )JICRTpOMcll'HIITHoro noJIJI. B nepnoM 
< •• •). ' 

nopJI.lIRP no l(OUCT<IHH' ')JlCKTp01rnrHIITHOro n~aIIMOJJ:PIICTBIIH C noJiy'-ICHO 

ypanHCHIIe JlJIJI rpaHIIIIhl 06m1CTlI yCTo:i:i:'-IlillOCTlI II Ha rrp.rr1rcpc 110.n:eJIII 

CIIIIra [15 *] ycTamrnJIIIIJHeTur 1rncmI1peHue ·-➔TOH o6JiacTII. 

B s 2.4 IICCJie.n:yeTCJI Q -ycTOH'IIIDOC'TI, llIHOro3apH.LIHhlX CTaIIIIOHapHhlX 

COJIHTOHOD, Ha)IC'JIPIIIILIX Ife('l{()JII,RIIMlI o6o6II{CHHhlMII 3apJIJlHMlI Q;' OTBe

'-IaIOil{IIMII HPROTOJ)Oli DHYTIJCHHeii: rpynne C:IIMMCT!)lIII. B '.H011 c.rryqilf' ,Y)Ia

eTC'JI IlOJIY'-IIITh .lIOCTaTO'lHht:ii: RpIITepnii: ycrniiq~~O_CTII, o6o6rnamrnnii CRa

JIJipnyIO Q -Teope1iy n npIIBO.lI/IIIIII:ii K yrnom-i:mgTpIIII<neJihHOCTII MnTpIIIIhl. 

0Q;/Dw1,;. B tiacTno/Tu, JIJ'IH o.zutoi:i: o;puuaT;~J,_Hoit MOJihl o6Jiacn, ycrn:it-
, :·. . . ,,., ' 

'-IlIIJO('TlI OIIpPJ_{CJUlCT('JI IiepaneIICTIJOJ\I 

, aq; 
W;W1,;-

8 
<0. 

W1,; 

rnana III "Y CToiii:i:unoc:Th TOilOJIOrII'-ICCKIIX COJIIITOHOB n SU ( 2) RllpaJII,

' uoii MO.LICJIII CRnp~a" (1, 4, .10, 21· 34] rroc:DJIIIIeHa amtJIII3Y cTpyRTyphl 

II ycTOii:'-IIIBOCTII KIIpaJIJ,HhIX COJIIITOHOB B !IIOJJ,PJIII, npe,UJIOiRPHHOH aHrJinii

CRIIl\l cirn3IIl{OM -· irnepIIUIROM CRnpMOM [16*] lI y~:neIIIHO rrpIIMPIIJIPMoii .lIJI/1 

onucaHII/1 cno:ii:cTB HYRJIOHOD II ux·IJo36yJK.LICHHH. 

B § 3.1 paccMaTpunaeTcJI RJiacc G-IIHnapuanTHhlx 110.n:eJieii: (me G -

Hf'ROTopan I{OMna~THaJI rpyrrna), JlOIIYCRa10mnx cymec:TBOBUHIIe TonoJiorII

i:i:eCRIIX 3apH.n:on. B 'IHCTHOCTII, '.➔TO OTHOCIITCJI R RIIpaJihHhlM llfOJJ:e'JIJIM, 

JJ:JIJI ROTOl)IJX noJie <p npIIHIIlliaCT 3Ha'leHIIJI B HeKOTO!)OM I{()MnaRTHOM MHO

roo6pa3UII M. B mii:i:ec:TBe IIOCJie.LIHPro OOhl'-IHO BhlCTynaeT Clpcpa sn- I) 

RoMnaRTHaJI rpyrrna G IIJIII O.lIHopoJIHOP nponpancrno G / H. BaRyyMHoe 
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C0CTOJIHUe 0TBeqaeT Bhl,UeJieHHoii, T0qKe 'P~ E lvl, ll rro::lTOMY qnI3llqe-
CKII .uorrycTIIMhle Komlrn:rypau;m1 y,nonnnnopJIIO'T ecTCCTDeHH0MY rpaHuq
HOMY yc:Jiomno r.p ---+ 'Poo rrpu :i; --; oo, 'ITO no3n0JIJI<'T ROMITaKTMclrnr~upo
naTI, K0OP,ZUIHaTHOC Il})0C:TJ)HHCTB0 R:l B 5:i ll KJI;tccm]_)llU:llJ)ODaTb COCT0JI
HUJI c IIOMOin:bKJ TpeThe:ti: roMOTOIIll'lCCKO:ti rpynrrhl. 1f;3 ( Af). B 'laCTH0CTII, 
1r:1 (SU(2)) = 7f:i (S:3 ) = Z, u TOrronornqec:Kufi 3apn:rt Q 1rnJIJieTC1I nerreHbKJ 
oT06pamcmrn q = deg (S:3 -t S:3), nupamaJicb ,w1jeh JienmrnnapIIaHTHhlii: 
KnpaJibHhlil TOK l; = u+a;U, u E SU(2), CJie.uymrn:uii,,o,6pa3oM: 

Q l ·ijkjd:3 S (l l l ) = --2 ?E: ;i; p i j k . 41r-

\
, . 

. ' 
,5. 

On:10.ua n 113 CTpy1nypu Jiarpamiuam, n l\IO.UCIDI CK11p1nf, 

1. •) c:2 •) 
.Cs= -

4
>.2 Splµ + 

16
Sp[l", l,,,J-

\_;: '-\ '~' 

nuTe1rneT oueHKa 3Hepruu E C:HM3Y qepe3 TOIIOJrornqecKu:ti · 3ai)JI,U: 

E > 61r2 J2I1 Q 1-
,\\. 

Coc:TOJIHIIJI, peamrnymrn:ne HII>KHlOIO rpau:1, :-mepruu n 3a,na~rnoM roMo
TorrnqccKoM KJiaccc, ':r.e. rrpir' Q = N, JIDJUIIDTCJI rro:➔ToMy ycTo.~i:'IIIBhlMII no 
Jfarryuony. B M0.UCJIII CKIIpllm Torronorn,1eeKII:ii 3apn.u Q IIHTeprrpeTIIpy
eTcJI KaK 6apIIOHHhl:ti. 

Cpe.un .uonycTnMLIX KoHqrnrypaIIIIii: oco6y10 poJib urpaIOT G -nHnapu
aHTHhle ( :-rnnunapnaHTHhle) noJIJI 'Po ( :i;), y.uonJIP.Tnopmorn:ue ycJioBUIO 

r.po(x) = T9 r.po(g- 1x), g EC,, 

r.ue T
9 

- onepaTOp npe.uc:TaDJieHlIII rpymm G. CorJiacHo npunu;uny Ho
YJIMena - ITaJie [17* -18*), 3KCTpeMaJIII G -mrnapuauTuoro cl>y1rnuuonaJia 
D IIHDapuaHTH0M 1macce /IDJIJIIOTC/I HCTIIHHhlMU ·~KCTpeMaJIJIMII. ITpII ·~TOM 
Bhl,UeJICHhl ,n;Be rpyrrrnJ CIIMMCTJ)UII! 

G 1 = diag [S0(3)s ® S0(3)1), 

G2 = diag [S0(2)s ® S0(2)1), 

r.ue 1rn.ueKc:hl S, I c:ooTDCTCTDYlOT rrpocrpanc:TnenHhlM H H30TOIIII'!CCKHM 

nonopoTaM. 
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IToJiaraJI U = exp(i(n r)fJ), r.ne T - J\,taTpnuu ITayJin, n - e.unHnqHhl:ii 
neKTop, .UM G 1 -nnnapnaHTHhlX rrone:ti: ( HJIH c(l)epII'ICCKH-CHMMeTpII'IHhlX) 
UMCCM n = r /.,., (7 = (-) (.,.). 'ITO C00TilCTCTByeT TaK Ha3hlnae.MoMy ,, earn-
BOMy" aH3au;y CKHpMa. . 

HaKoHeu;, n cJiyqae G2 -HunaimaHTHhlX rrone:ti: (IIJIII am:uaJihHo-cnMMe
Tpu'IHhlx) )J.JIJI II0JIJIJ)HhlX Koop,UHHaT /3, 1 neKT0pa nu KIIpaJihH0f0 yrna c➔ 
UMP.CM npe.n;cTanJICHIIe: 

e - fJ('r O)· 13 - /3(1· 19)' 'V - /;·o:· k E Z - , , f - , l / - ,_,, · ' 

r.uc r, {), J~ - c<l)qrn.qccKne Koop,n;nHaThl. . 
BM.UCJic1mocTh G; -nHnapuaIITHhlX rroJ1cii ofiycJionncna cne.i&iorn:nM IIX 

cno:iicTD0~1, KoTopoe y.uo6Ho c<l>opMynupouan, n mr.zJJ' TeopeMii [i, 29). 
l , 

TeopeMa. ITyc:Th G; -mrnapnannrne rroJie <po peaJinayrT 1WHHMYI\I' 
G; -HHi:lapuauTHOro (ll.YHKIIIIOIHIJia H Il ummpnanTH0M KJia(:(:'e-.. Tor.ua, 
ebm H DhlITYKJI

1 

no rrp0H3Il0,D;Hhll\l n T0'!Kf' 'Po, T() 'Po peaJIU3YCT HCTHHHhl:ii 
MI!HIIMYM H. 

Corm~cno :nol\1y pe3yJILTaTY, qTo6hl y6cmucn n yCToii'!nnoc:TII G; -
IIHBapuaH~~o:ii KoH<J.m:rypaunu, .Ll0CTaT0qHo rrponepirrh JI0KaJihHYIO Bhltty
KJIOCTh raMII.llhT0HUaHa H no npoU3Il0,D;HhlM. 

'B § 3.2 II0Ka3hlnaeTCJl, 'ITO n, nepnoM TOJ;10TOIIll'!ecKOM KJiacc~ a6co
JIIOTHhl:ii 1IHHHMY11 :➔ HCJ>rHII ,[(0CTHraeTC'JI Ha eIB0B0M aH3aue C:irnp;;rn. 3To 
ycT,\HanmrnaeTCJI C Il0M0in:hlO MHHI1MH3aunu raMUJlhTOHHaiia' Bf paq1rnpen
H0M iipoc-TpaHCTile ( Il K0T0p011 II0JIJI II IIX npoH3Il0.UHhlf' npHHIIMaIOTCJI HC3a~ 
DHCUMhlMU) II IIOC'JIC.UYlOin:C:ii C(pCpil'!CCKOit nepeCTp0iiKII - CUMMCTpII3ailH~ 
llhcitucpa [19*]. 

B pe3yJihTaTe 3a,naqa cno,11;11:TCII K 1rnHHI\U13aIIIIII nl)epn'lCCKH-cnMMCTJHI
'IHoro raMHJihT0HHaHa 

00 

H[EJ] cl. J dr {e''2(r2 /2 + 2 si1i2 <9) + sin2 <9 + sin4 fJ /r2
] 

0 .. : 

B, KJiac:ce q.>YHKIIUii fJ ('I') C rpaHH'IHhlMH YCJI0DHJIMH: 

8(0) = N1r, fJ(oo) = 0, 

Ko_r.n:a Q = N. Cyrn:ecTBODaHHr TaKIIX pemeHn:ii ,U0Ka3hlBHCTCJI IIJ)JIMhlM Ba
p~aUlIOHHhIM'Me,TO~OM, a 3HepreTII'lecKIIil cneKTp BhlpamaeTCJI rrpII6Jinmeu
H~i1 cpopMyJio:ti 

' ; t. - •' ~- • • - . ' 
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.. [:JN ~ Io(N4 + aN1 + bN2 + cN+ d + e/N) 112
, 

r.uc 10 = 4,155; a= l, 7452; /1 = 4, 3894; c = -17, 289G; 

d = 29, 2882; e = -15, 232. nmI 6oJI(·c· rpy6o (rrpn N < 10): 

E;v ~ E1;.VUY + 1)/2. 

Ilpn ''>TOM ycJionIIJI 11nHn:vry~ra IJhlrrnJIIIPHhl TOJihKo ,UJrn JV = 1. 11To:rro21.Tnep

JRL1.neTC'JI ycToii:qnnol·TLIO HYRJIOHa. o6pa30l\I ROToporo ~ Mo.n.eJIII C1rnpMa u 

JIIJJIJfCTC:JI_.<ill.Hpl\UIOH C Q = l. 
~ '' ~ '' : 

.. 

B § 3.3'tli.tircHJICTCJI CTpy:i;Typa l\lHHIUiw.JaTop<>:i_:➔Hcprun n IlLIClllHX ro-

MOTOITH'ICCKUX KJiacrnx (IQ I = },j > 1) 11021.eirn · Cm11nm. Ilpe.llnapn

TCJihHO, nyTel\I l\IlIHJI:,,IH3aUHH Il paClllHJ)C'HIIO:\I npoi.:TpaHCTil(', ycTaHallJIHBa

CTCJI, 'ITO rrpn '➔TOM Il03HH1'HIOT HRCHaJihH(H'.UM:V1eTpH'1HhlC ( G2 -HHBapIIUH

THLI(•) Rom1mrypauun. flpn IJLIITOJIHPHHII HCROTOphlX ycnomrii OHH pca.n:n-

3,YJOT, no KpaiiHl'ii .Mepe, JIOKHJihHhlii :\UIHHi\1YM '')Hcpnrn. Am1m13 B3HH:MO

Ll,CHCTIJHJI .n.nyx CRHpMIIOHOri, IIO.UTBf.'JllRLI.aeT, •'ITO '.rrpn JV = 2 clKCHUJIL'iro

CIIMMCTIHI'IHaJI KOH<}mrypaumi: pE\{\JIH3JCT a6CC>JIIOTHLIH l\lHHlUvIYM ·~il:cp- . , 
. ;•' 

..,, 

rHH, 'ITO cornacyPTCJI (' 'lHCJICHHhll\UI JlaHHhlMH (20'']. (:orJIHCHO ROTi>pht11 , 

E2 ~ 1, 92E1. 
~ '' 

I ! " l 

B ./lH.l!LHC'.l\J}leM rryTel\I IIIJHMCHPHIIJI npm,rnro napuaunoHHoro MeTo,ri)(' 

J.I.ORa3LinaeTeii}ynrecrnomuiIIe ·. ~1,K< :n:aJILHO-CHM~WTimqnhlx Koncimrypauuii c' .· 

IlJ>OII3IlOJILHhIM 3Ul)111lOM JV,' 

B ¾ 3...1 U<TJIPJ.I.,Yl'T('JI Kam16p0Bo'!nol' ofio6nrPHIH' .\IOLI<'JIH CKnpMa. Ilpn 

:nm.I nyTeM l\UIHHMM3aUHU Il paclllUpCHHOM npocTpaHCTile ycTamrnnnnaeTCJI 

ycToii•rnnocTh eJRonoii: Komlrnrypaunn (' I Q I = 1, cynrecTnonaHHl' KoTopoil 

JlOKH3hlBUCTCJI Il[JJI1ILIM napnaunoHIU,Il\I MfTO.llOM. 

Diana IV "YcToiiqnnocTL TonoJioruqecKnx coJIIITOHOB n 5 2 HeJIHHeiinoii 

cunuHrn,neJIH <I>aL1.LI.cena" [l, 29, 35 - 38] noc;:nnnrem1 aHaJin3y CTJ;y1nypu 

MIIHH1;II3aTopon ·,mcprn:u n 1mpaJ1hHOHMO,n:eJiu,<I>a.rmcena, n KOTopoii: noJie 

npHHIIMaeT 3n,1qeuu11 n .n.Byl\1eimoif C<l>epp S 2 (21 *], T.e. 3a.llaeTcJI eJ.I.II

HII'IHhlM 3-neKTOpOM n". BJIII3KIIC ITO CTpyRType 110.n.eJIU lICIIOJ1h3YIOTCJf Il 

TeopHu MarHeTIUWB (22*]. ' 

B § 4.1 IIOKH3hlBaeTCJI, 'ITO n -IIOJIJI, Y.JlOilJICTBOpJIIOIIUIC CCTCCTilCHHOMY 

rpaHII'IHOMY ycmrnnIO n" - ti3 npH '/' -:-t oo, pa36n~~IOTCJI Ha rOMOTOIIII

~eqrn,(~ ,K.[IaCCLI, npnHH.JlJICIBanrne 7r3 ( S2 ) = z. 8TH IlOJIJI xapaRTepn3yIOTCJI 
- . , - I 
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TOIIOJIOrlI'leCKHl\I 3apJI.llOM Q II, Ha3hlIJae:vihlM HHLl,l'KCOM Xorrq1a Ii orrpcLl,CJIJI

CMhlM RaK qncJio 3HIWIIJieHliii: b -mrnnii:, ('OIIOCTilllJIJif':VfLlX 'Tl -IIOJIIO corJia

CHO CIJJI3lI 

'f;k = E;1esb., = 2Ea/u·u,:nachn°r{. 

Ilpn ·nol\1 

,,; 'l 
Q 11 = -(81r)-- d' :i:(a b), b = rota. 

(hcro.n:a H n3 cTpyKTypu narp,rnmnam1 :110.n;cJIH <Da.n;.n.eena 

•) 

E..., .. , ., . ·1 

£p = - 4 J;,,, + >.-(D1,n")-

MoiKno Ilhlll!:'CTH II3IJ(:'('TH:VIO OUPHKY J.I.JIJI '.➔Heprnn T()IIOJiornqeC'RlffO comr

Tom1: 

E IQ l:l/•l > fl . N • Jl = coust. 

.UM IIOIKRa 11Illlll:\1U3clTOpOB :mcprnn npn cpHKCHpoBaHHOM Q.11 y.n;n6ito 

nc110Jih30BaTh 0To6paJRCHHC Xom}m h : 5:i --+ 5 2 , 110JiolRnn 

n= 4,+-;tJ,. 

l'JlC 

·tJ/1' = ( co.s A.+ i siuA. cos B, .siu.4 .siu B /C). 

Tor.n:a crpyKT}.'Jla ra1rnJihTOHirnHa 110.n:enu <DaMecna Oli<13LIBacTc11 noxoiReii 

., Ha cTpyKTYPY raMHJihTOHHana 1110.lleJIM CKnp1rn, 'ITO no3BOJIJieT nc110Jih30-,, 

'naTL Te i!-e 11puel\ni 1rnnnMn3aunn, tITo · u n 110.n:enn C1{lipMa. 

B pe3yJihTilTC' y;uacTCJI ycTaHOIJUTh, 'ITO MHHHMH3aTopLI 'lHf'prnu IIMPIOT 

TopoH.JlaJihIIYIO CTP.YKTYPY (Topottu), 11pcacTaIJJIH/I cfi6oii: 3,U1RHYTLie "3a

KpyqeHHhle" cTpynu (Buxpu). Ilpu ::>TOM ,n:JIJI n -noJIJI rroJiyqae11 ymc n3-

nednyIO aRcnaJILHO-cHMMeTpH'IHYIO no.n:cTaHonKy: 

,d = /3(p, z ); :y = 1no: + v(p, z); • m E Z, 

r.lle p, a, ;; - :UlIJIIIH./lplI'ICCKIIe KOO!)./lHHclT.LI. 
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B § 4.2 npJIUhlM Bapuau;IIOHHLil\1 MCT0.ll0M .llOKa3Linae~CJI l'yIUeC'TB0DaHue 

TopoHoD·_ n M0.lleJIH cDaMeena ·u noKa3LIBaeTcJI, '!To am1Jiornqtt:Jt~oH~n

rypau:uu peaJirr:1y10TcJI n n M0.lleJIII · C1rnpMa, oTBe11aJI TaM HP-CTtt6nm,HhlM 

o6pa3oDaHIIJIM C HyJieBLIM 6aprroHHhlM 3ap1I,ll,0M ( TJDRCJihlC U030Hhl } .. 

B § 4.3 CTp0IITCJI nuxpenan ( CTpynmlJI) annpoRCIIMamm .llJIJI T0p0HOD 

M0.llPJIH <l>aMeeBa, Ror,n;a noJiaraeTeJI 

/3 = /J(p), v = cez, /3(0) = 1r. 

CymecTDonanne TaRnx penreHrr:iI ,n;oKa3LIBHCTCJI npJIMhlM napnau:rroH~LIM Me

T0.ll0M. Dpn ::nol\I paccl\rnTpnBaeTrn oTpe3oR cTpym;dlJinHo:iI l, BhlUIIpae

MOM TaK, 'ITO npn 3ffMhlK1lHIIII CTpym,1 II0JIY'lllCTCJI HeTpHnIIaJihHhlM IIH,ll,CKC 

Xom}>a q H = rd /21r ~- JV. YKa3aHHaJI arrnpoK<.:Ill\'IaU:IIJI ORc13hlBaeTc'JI pa-

3Yl\1HOH npu JV > > 1, Kc;r.lla pa,n;nyc 3,UiLIKaHIIJI ncJIIIK. Ilpu :➔TOM noJiy-

11acTcJI HlDKHHJI 0U:PHKa .llJIH ::iueprIIII C0JillT0HH C 3,~pHJlOM N (n 'ennHIIU:UX 

8m,.\): 

·.EN> 23,65N. 

Bcpxmoro mr ou:e1rny MomHo noJiy11nTh e rro1101UhIO npo6Hoii t}1yHRU:IIII, 

ocHonaHnon Ha oT06paIBennu Xom}ia: 

c~s/:J = 1- 2sii12 '!j1sin2 11, ·v = arctg(t~'l/'.cost?), 

r,n,c 'lj1 = 4;( 1') - pa,ri:uaJihHaJI q>yHKU:IIJI, C0OTilCTCTDYIDIUaJI KIIpaJihH0MY 

yrJiy CKIIpMII0Ha c Q = 1. OTcm.n:a IlhlTCKaeT 0U:PHKa ,llJIB :~ueprmr Topona 

cncpxy: 

EN< 30,95N(N + 1)/2. 

' ' 
. B fi 4.4,_omic:LIBaIOTCJI Topou.n:am,HLIC II cTpyHm,1e peUiemrn n Kam16po-

no~ofi:. M0,n;emr <Da.ll.llceBa, 0TBC'laI0IUCii n:oRnJIII3UU:IHl SO(2) -no.nrpynnhl 

BHYTJJCHH~M rpynrrhl. Cymecrnonamre TaIGlX pCUICHIIM .ll0K1l3hlDaeTC:JI IIpJI

MhlM:nap1rnu:n_oHHhlM MeTo,lloM. IlpII :noM a6eJieno mrnn6pono11I1oe JI0Jie C 

T0p0HOBIIMCCT ,CJie,nymmym CTpy1crypy: 

Gp= -oz'l/;; 
'1/) 

C. = op'l/1+ -; 
~ p C,, = B(p; z}, • 

r,n;e 'lj! = 'lj!(p, z) a p, a, z - U:llJIIIH.llpll'lCCKIIe KOOp,n;miaTIL CTpyHHhlC 

Kompurypau:1111 paCC:l\IaTpIIBalOTCJI .mlK arrnpoKCl[MHU:llll TOJ)0H0D. 
' • t , ••. 'l '. r .- • 7 .. , , . ... 
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rJiaBa V "YcTOll'llIIlOC:Th C0JIIIT0H0B B IIJia3Me" [39, 44] IT0CBJIIUeHa npn

l\1CHCH1Il0 rrpm,mro McTo,n,a JfarryHOBa K uccJIC.llOBaHUID ycTo:iiqnnocTn cTa

u:noHa puux com~T~HHhlX pe~eHUii 'CIICTC11hl ypanHe~Ull BJI~c6na - Ilyac-
~ '' ' : I_' • '·· 

C0Ha . ,. 

B § 5.1 orrucaua CTPYRTypa panHonecHhlX IIJia3MeHHhlX Kom}mrypa-

IJJrft, ROTOphle II0Jiy'lalOTCJI 11eT0.ll0M BepHnrreftHa - rp1uia - KpyCKa.rra 

(TaK Ha3hlDae1me BrK-paBHOBCCIIJI, IIJIU 3JieK~pOHHhle <1)~3on,hle ,llhlphl). 

Hx xapainepnoft oco6eHnocTblO JinJIJieTcJI naJIII11nc o6JiacTeii: 'B cpa3o~m,1 

µ --:rrpocTpaHCTBC, B K0T0phlX cpyHKU:UJI pacnpe,n;eJieHHJI 3JICRTp0II0B pac

TCT C ynemI'lCHIICM 3Irnpnm. 

B § 5.2 .ll0K1l3hlDaeTCJI o6~aJI TeopeMa 0 rJI06aJThHOH ycTOH'lIIDOCTII pac-

. npe)J;eJieHnil:, MOHOTOHHO y6LIBalO]UIIX no 3Heprn11 3JieKTponon, - n cO:rJiaCIIII 

C Kir1tcn'ICCKII~i pe:1yJibTaTOM [23*]. B 3T0M CJIY'lae IIOJIHa.lI 3HcprIIJI CII

C'JleMhl oKa3hlBaCTCJI rJio6aJibHO BhlII)'KJihlM <l)JHJSU:IIOHaJI01i. Jfarreapn3oriaH

HhlC ypaBHCHIIJI .llJIH Il03Mym;eHIIH npIIB0.llJITCJI K "KBaHTOBO-MCXHHII'lCCKOii:" 

cpopl\rn, C HeR0T0phlM 3pMIIT0BhlM raMIIJibTOHilaHOM. 8TO Il03B0JIJieT nocipo-

1ITb cpyHKU:II0HaJI l.JeTaena u ycTHH0illlTh ncyc"T0H'lUD0C'Th HCM0H0TOHHhlXII0. 

3HeprIIII 3JICKTp0H0B pacnpe,n;eJieHIIH. ' 

rJiaBa VI "~1cTOii'lIIBOCTb CaMorpaBIITIIpyIDm;IIX COJIIITOHOD" [l, 40 ;- 43], 

' IIOCBJim;ena anaJIH3Y ycTOH'lUilOCTII caMocorJiacoBaHu;LIX COJIIIT0HHhlX l{0II~ 

cp11rypaunii: B oGmeii TCOIJIIU 0TH0CUTCJihH0CTII. 

B § 6, 1 Ha npIIMepe JiorapmpMII'leCKOH M0.llCJIII c :JiarpamirnaH0M MaTe-

pun "'1:) 

Cm= 91"''P,µ'P~v - I 'P 12 (1,:_lnI91
2

) 
: . ,··, 'r, ' '. ' 

n3y11aCTcR B0IIpoc o nmrnnm1 co6crneHHoro rpan11TaUIIonnoro noJIJI c:KaJIJip

HhlX 3apJI»:{eHHhlX C0JIUT0H0D Ha IIX yc:TOH'llIB0C,'Th,,OTHOCIITeJihH0 npocTeiI

llI,0:X pa,nIIaJihHhlX B03MYlitCHIIM. I'paHU'lHaJl 'lHCT0Ta Wr, o6JiaCTII YCTOM'lll- . 

'noc;ru lw I > wo pa3JiaracTcJI B PJI.ll II0 CTenerun.13cpcpeRTI~nHoii rpaB~T~u:·u-

, OHllPM ITOCTOJIHH0:ii re II •rryrnM aHaJIII3a IIOJI0)K~TCJiblIO.i:i: onpc.neJICHHOCTlI 

C0OTBeTtrnyromero cpyHKU:IIOHaJia JLmynona n rrepnoM IIopn.nRc.no ;r, ycTa-
- '.'.' , 

' HaBJIIInaeTc:JI, 'ITO 

4/o(~) = r 1
'

2 
- ree512 

29/48 + O(re2
). 

TaKH~'·.96pa3o~, na6JI10,n;a~TCJI 'pacUI~peHIIe o6mtCTll ycTOii:'!HBOCTli rro.n 

BJUIJIHU~M c~6CrnfHHOro rpanrrTaU:HOHii~r~ IIOJJJI, T:C· rpanIITaUIIOHHd.a CTa-

6IIJIU3aUHJI 6e3y3JIOBhlX C0JIIIT0H0D. 
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B 3'6:2, , n ITOJl;TBC})iR.D.f'HIIe o6mero pc3yJihTaTa O ueo6xo,zumocTII Dilf'(:e:' 

mrn iJq)aH11~ctt1i:ti na .llOIIYl:TIUihl<' ncm.1y1uemrn, "ITOOLI o6ecne"IIITh ycTofi-' 
.• ~ ' ' .• - '. ; - i i , ' ' ' . \ ,, ' .. ,, .. 

"IIIDOCTb 1rnorr~11epHLIX t'OJIIITOIIOD, - II3Y'I,WT('JI ycToIIqnnoeTb KpOTODLIX 

Hop" Ynrrepa D HC.ii:IIHeiiHoii 3JieKTpo,llIIH.UflII,e. 8nr 061,eKThl xapaKTCpII3Y

IOTCft ,HeTplIDIIitJibiioii,TOIIOJIOrm•ii up6CTpa¼crna npeMeHII ( C,Vlllf'CTDOnaHIIP 

"ropJiollliIIpI". II.Jill "iJYqKII'' fH 11()ryi B03HIIK<1Th (24*] B paMRaX HCJIIIHeii-
., l ;, • , · , , . ~ I , •• · 

HOH ":lJICKTpO,ll,lIIIa1rn:KII l'. m:trpamKenou: IIJIOTHOCTLIO 1\IaTCIJIIIl 

;, , . _. p1wp, 1.,-( J) L~1wp ,,aA }'(. J). 
J....1n - - . ~- · ?tV..,_\. • - .L" 1u:r...:'""l. V ' ~ 

r.n,C' Fµ,..,;= Dw4v -:-, D,..,A1,,,.a .\:", Y - H($OTO})W':' <]JyHKil:IIII OT 1rnnapuaHTa 

.J = A.w41' .. 'l1yTC'M, arramrna mmcapn3onaHHhlX ypanHeHnii .D.JIJI pa.D.nam,

HhlX B03M:,,,'.m~miii ycrnnanmrnaPTCJI Hco6xo.D.~IMLiii 11 .llOCT<;;o,rn11it KPH.Tepnii 

yeTOii'IUBOCTH, cno,z:m:m11iic:JI_ K Hepanettcrny 

i' > 2.J(2WJ /HT::... 'W.1.1 /WJ ), 
• 1 ·,1,,"' ,·l 

r.ll<' HT= 2X·+JY.·I1p1rno.uuTc11 nprnrcp ynoit•nrnoit Komliu:rypamrn .. 

B 3aKJno1Jimun (l)()p11rym1py10rrn ocnoBHLie pe3yrr1,TaTLL rroJiy'leHHm· B 

.uuccepn'tu~rn: T /· 

1 ·. .[(<>Ka3,liro, qTo n Jr106ofi Tp.:tiic JIJIUI10HH0, HHnapuanTnoii JiarpaHiRcBoii 

110.ueJI·u .UJIII pa3Ml'pttocTu nflOcTp,rncrna D ~ 2 IDICC'T MeCTO ·➔ncpreTII

'lecHaJI HPYl"TOH"II1BOC:TL CT.1UI10IIapHLIX .HeTOilOJI<ffI1"!eCK.IIX COJIIITOHOB 

I1 neyc:Toii:"IIIDOCTL no Jfanymmy C:TaTU"leCI{IIX COJII1TOHOil .D.JIII JiarpaH

iRilclHOD, IlLIIIYRJihlX IIO C:KOl)O(;TIIM; B CJiyqae llie CKaJI/IpHhlX COJII1TOHOD 

no neptto .D.JIJI mo6oii: pa3ll!epr1oc-rn ~ponpam:rna ( o6o6mcnm:> Teo-

. 1.ic1m Xofo1pTa -'' ,[(eppnKa 'ri6 · :mi.·prcTII'IPCKoii r1eynoii:'lnnol·TII). 

2._ B o6o6mcHHOii crrirnopHoii :~JieKipo.urrn,nrn:KP B.f.R'a,D.LIIIIPB('KOl'O yCTa

HOBJICH 'tteo6xo.D.II:MhliI KpIUtT>Uii y'l'TCJii'IIIDiicTM CTallII(>HaJ>irnx coJIIITO

HOB. 

3. B ''jJeJI;ITUBliC:TC:KOH ('.KaJIJipHoii '.:Wt'KTJHl)lllHffMU:Re n nepDoM nc'lpll,D.I{e 
': . ''., . . , . ' ... , ') , . 

IIO ROHCTatITe D3aII!l!O.D.ciicTBU/I e- ycTaHOBJieHa o6JiaCTL ·ycTOii'lIIBOCTH 

6e3yJJIOBLIX CTaI.IUOHapnux l'OJIHTOHOD. 
;,r1,, 

4. ,llJUI mo6ofi peryJIJIJlHOll JiarpaHiRC),l{)_ll·MO,lleJIII c IWMIIaKTHpii nHyTpeH

.~et; rpynnoii cm.UieT})IU1 HUM,UP.HLI ,UO('.TaTO'lHLie ycJIOBHII Q -yeTO:iI~n

~ocTii {riroro3ap1I,lUILix' '•c:T,;UUOH~iJHhlX U!JIU:TOH.~n; yC'.rairnnJieHo, 'ITO 

,; ; ~ c~;;JIJii:i~k'x craunom:tpHLIX COJTIITOHOB :nM ycrronmi TaKiRe M HC06-

XO,UMMLI . 
. .,, ' . 
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5 . .[(JIII SU(2) KIIpaJibHoii MO.D.CJIII CKnpMa (n TOM 'lIICJil' c yqeTm.1 nea-

6eJiena mu:m6ponoqmiro rroJIJI) .uorm3aHLI cymecrnomrnne. rrra,D.KOCTb 

n a6comoTmrn ycToitqunoeTb c<l>epn'Ienrn-c·u1111PTJHI"!Hon> l'OJIIITOH

Horri pPIIICIIII/I C' C,UIIHII'IHLIM TOIIOJ!OrIIqecKII1I 3ap11.uo11 K<IK p,~aJIII-

3y10mero a6coJIKlTHhlii llIIIHIIMYM ·meprIIII. B cey•rne C.:OJIIITOHOD C' 

BLil'IIIlIMII TOIIOJHlrlI'IeCKHMII 3ap.11.D.clMII ,VCTaHODJieHo, "ITO cc1Jcp1IqecKH

C1I1IllfCTpn•mLie ('OCTO/IHIIII neycTOR'IIIBhl IIO Jfarrynony, ll )lOKa3aHo cy

Il{CCTB()IlHHHt• ycToiiq1rnoii. am:naJibHo-cHM11l"TI>II1lHoii: KonclJnrypaunu. 

peaJI1I3,VIO!l{Pll MU:IHIMY1I ·➔nPprIIII. 

G. ,[(JIII S 2 IICJIIIHeiittoit cnrMa-~10.D.CJIU <I>a.u.uccna ( n T01I 1.rucJie c y'le

T011 a6PJicna .KaJin6ponoqttoro rroJIJI) .uo.Ka3aHo cymccrnonanue ycn>ii:

'IHDLIX aRt'UaJibHO-CIIJ\IUeTpII"IHLIX COJIIITOHOD (' H!:'TJHlDIIaJibHLI11 IIH

,D.eRC011 Xorr<1m ( TopoHon), a THKllie ycTaHonJieHo cymecrnonaHm· arr

npoKcu:Mupymmnx MX cTpyttono.uo6tthlX p·emennii. 

7. )lJIJI panttonccHLix Komlrnrypauuii BepHIIITeiiHa - rpumt - Rpyrnamt 

n IIJHt311e BJiacona I1yaecoua ycT,rnonJieHa rJI06aJThHa1I ycToii'lunocn, 

MOHOTOHHLIX TIO '~HCilrMII '3Jiernpotton pacnpe.uerrennii II ney<To.ii'lU

DOl'Tb Hf'MOHOTOHHhlX. 

8. ,llJIII c,nrorpanunrpy10mnx C(l>epuqecKn- cM1n.1eTpJiqHLIX cKaJI11pHLIX 

3apmKenHLIX coJIIITOHon n JiorapHcli1111qeeRoit 110.u0.mr B pa1max 06-

meii Teopnu: OTHOl'HTCJibHOl'TII ycranoDJICHH 06m1CTb ycToiiqunocTH n 

rrepnmr nop1I.D.Hf' no :➔ <lHl>eKTIInttoii· rpamnau:nottnoii ROHtTaHTc CDII3II 

.D.JIJI pa.unaJibHhlX B0311y"lllPHII:it. Haii.ueHo He06XO,llH11fOe lI )lOCTaTO'IHOe 

ycmrnne ycToii:qnnocTII "RpoTonux Hop" YnJiepa n ttemrnc·iinoii :rncH

Tpo.u1rna1rnKe. 
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