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PaC5oTa BhlilOJIHeHa B EpeBaHcKoM rt>:iraWiecKOM IllHCTIITYTe. 

~aJibHhl9 OIIlIOH9HTbl : ,I(OKTOp tl>>m:HKO-MaTeMaTWieCICHX HayY< 

A.A./\lil:i;pHaHOB (:HYlYI rl>H3HKH IIpH .JII'Y) 

,I(OKTOp rl>H3FiKO-MaTeMaTWieCICHX HayY< 
E.A.HBaHOB {OJII..~) 

,I(OKTOp tl>H3lrn:O-M8TeM8TH'l9CKHX H8YK 

nport>eccop 

M.B.T!OTIIIH (MYffiM) 

Be.n.ym.aH opramraacym: XapbKOBCKKa: tl>H3:irn:o-TexHWiecR:Ka: IllHCTIITYT 

3alll;lfI'a COCTOBTCR 25 C9HTHC5pH 1900 ro.n;a B I4 "tl:8COB Ha 

3ace.n;aHHH CIIel:(l'I8Jrn3HpOB8HHOro COBeTa n 034.03.01 llpH EpeB8HCKOM 

tl>H3WI9CKOM IllHCTIITYTe er. F.'peBaH-36, YJI. Bp .AJooraHflH. ,11. 2). 

C·,I\Hccep-ral.l;lreA MOlKHO 03H8KOMlITbCH B C5~Jllll0Tel<0 EpeBaHCKOcO 

fl>H3H"tl:9CKOro IllHCTIITYTa. 

ABTopert>epaT paaocJiaH 25 aBrycTa 1900 ro.na. 

Y~Bhl:R: C9KpeTapb 

cne1,zyi:a.m.ra14p0BaHHoro coBeTa 

Ka~aT tpHa.-MaT. H8YK B.A. IllaxC5aae 

OBillAH XAPAKTEPMCTMKA PABOT~. 

.AKTyaJibHOCTb TeMbl. ~ 

PenapaM9TpH381:(l'IOHHO-IllHB8pHaHTHble TeOpHH, c pa3Hb!MH 

cnocoC5aMH pea.m.raaurira: penapaM0Tpll13al:(l'IOHHO:A: :11JRBapHaHTHocTH {T.e. 

HHBapHaIITHOCTH OTHOCHTeJibHO ,n;vnWleOMOprt>lraMOB), B HaCTomnee BpeMH 

38HHM8IOT B8lKH09 M9CTO B HCCJie.n;oBaHWJX. IlOCB.AllJ.9HHb!X B8lKH9"l!:Jilll!M 

rrpo6JieMaM Te0p0TH'I9CKO:A: tl>H3HKH, B "tl:aCTHOCTH, rrpoC5JieMe 

IlOCTp09HWl 9,D,HHb!X TeOp:m!: IlOJIH. KaK H3BeCTHO, COBp0M9lmhl9 9,I(H!Thle 

TeOpHM IIOJIB OCHOBaHbl Ra TeOplM!X cynepCTpYH ,IJ;ByMepHb!X 

rJioC5aJJbHO:A: penapaMEnpH38TI,HOHHO-IDIBapHaHTHbIX wop:i-ra: c 

cynepcHMMeTpHe:A:, OC5JI8,I(8IOIII,l1X Tal<lKe JIOK8JibHO:A: ccynep)CHMM9TpHe1'!: 

cnel:(l'Ia.ThHOrO B:H,IJ;a. YK338HHb!e Teopi..rn OCHOB8Hbl Ha HCilOJib30B1lHID'I 

p.f!,I(a y.mm:a.JibHh!X CB01'!:CTB Teop:mi: cynepCTpYH. a J.iMeHHo 

OTCYTCTBHe T8:lrn:OHOB B CTIS:K'T)Je (B KpHTH"tl:eCK01'!: pa3M9pHOCTll!), 

BaJIWnIB lKOCTIGU orpaHH<ieH:m:I:, CJIS.n;yIOUJ.llJX H3 yCJIOBIDl COKpam.eHYlfl 

aHoMa.ml!:' Ha R03MOlKHb!:0 Bb!C50p KaJIHC5pOBO"Q:HO:ll'. rpyTIITu! (mm 

np~:KTw:i:ecKH noJIROCTbIO onpe.n;eJJHIOTCR H3 aToro ycJIOBWl), a TaKll!e 

B03MOlKHOC'rn Bh!C5opa K8J!Y33-;<.Jl9fil!OBCK0'0: KOMTI8KTWPHK8UW/I, 

rrpvrno,n;~ea K paayMRblM 119Tb!peXM9,PHblM Te0p1Ml1'1 BeJMKcro 

0.C'l"l-~.mmeHHH. Il8pexo.n OT TeopHl'!: cynepcTpYH B :necP.T~mep1w111 
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-------------------------------
o6'.beMJJJOJn0M npoCTpaHC'I'Be K 'leT!ilpeXMepmDI TeOpw!M BeJ1JIF.Oro 

o6De.D;HHemm BKJl!O'laeT Ha IIpOMel!fYTO'IHOM 3T~ IIDCTpOeHE TeOpm! 

6e8M8CCOBMX MO~ CYII6pc:TpYH T.e. COOTBEJTCTBJll11'98 

cyrreprpaamawm:. flBJUIDJneliCfl ]l9Cfl'I1JMepBoa TeOpiea, :mmapmmrao:a 

OTIIOCK!'eJlbHO .n;wWleOMOpPimMOB .If)CHTI'.IMepBOI'O npoerpaHCTSa, ii 

OC5Jia,naJOl®A 

npMo6peTaeT 

JIOKa.!hlIOA 

BalllHOO 

cym~:a. 

3H8110HE IIOCTpOOBJi19 

COOTBeTCTBJl)lll:HX cymprpaBHTamdl. 

Coo'reeTcTBeBB.O 

.JaIJ>aBllll!laHOB 

CBOA:CTBO HBBapH<ilITHOCTi.! TSOpmI OTHOCHTe.lbHO 

,ll;l$lleOMOpPHSMOB IIpOCTpaHCT.Ba 0CTeCTB9BmlM OCSpaSOM llpHBO,ntlT K 

nocTaHOBKa rrpo6JlaMbl 1myq0HWI COOTBaTC'I'l:tJll!J¥:)'1'. TeOpml Ha 

npo<rrpaBCTBe ·--- IIpOHSBOJlbBOll TO!IOJIOnDII. Ilo,noOBafi 1Ipcx5.Bla 

paccMaTpHBaJJ:ac:& :rrpaK'IWlecKll c caMOro nomuemm npo<:TEdE• 

pena .... paMSTpireaUHomIO-mmapHaBTBO:ll T80pm! - 'q}fcrolt rpamr.ra1llllll. 

CJlalJSeT OTMeTHTb, 'ITO, KOT.fl HeT CTpOI11X aprylll91ITOB B no.n.ay 

yqeTa B08MOIKHOCTH l}µ.yKTyamm TOIJOJlOI'BH IlpOCTpaHCT.Ba-speEBll. 

O.nH~KO B H8CTOf!IQ0e · :epeMH 3'Ta B03MOllHOCT1> C8pb9380 

p~CCMaTpmlOOTCfl WJJ1 !01!1eiDUI ODpa,n&.leB&X npo6JleM - npOO.lell 

nocTpOOmm HallaJlbHLlX .namwx .nim pe&lhlioro npa (BO.mOBall 

WYBKUHH xapTJ1H-XoIGm:ra >. a Taime IIp06.liMI ll&IDC'l'B 

KOCMOJIO!Wi0CKO:I: IlOCTOHHH01l. Ilo3TOJQ aitTya.lbHOA npe~Cff 

npo6JleMa noCTpOemm 8.If;l:manmro armapa-ra .1\llff ywra BOaWllEOcnI 

!CB8BTOBMX ~a!{l!l TODOJIDI1Ul npoorpa!ICTBa-apem.m!l, a TaKlll9 

3a_na-qa Hay-qemm TOilOJIOI'llq&CIOJX orpam11iemlR Ba :awm~ ~ 

~apTJ1H-X01amra. 

• B noCJJa.na;ee BpeMi! 3H81DII'eJlbHoe BBJll8B!IB IIpHBJISi:reRO :a: 

ayqemm penapaMaTpJ'1331lROBHO-mm&pnaH'IHWX T80plrll. y, KOTOpb!X 3Ta 

mapmmTHOCTb pE;laJl!480Balla 003 BBe)IPBJllll llBTpfiKK •. 3To . Tat£ 
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R83b1Baeli'lb!e TOilOJ!OrHG:eCIDre wop>m noJIR' ~yl!effiie KOTOpbTX 

noKaaaJIO HX MHoro"<U'ICJI0IDThle CBR3H co MHOrwm o6JraCTflMM !ll~ID<11l H 

MaTeMaTii!RR· B ~acTHOC'Tilt, T/ffi'!'eRCioffiHO o6cyl!QJ.8eTCB po.lib 

TOTIOJIOnNeCKHX 11:aJWCipOBO'?.HblX -reopl.m qepHa-Cal71MORa B . MexaRVI3MS 

Bb!COKOT0MTJ8P8TYPHO:it caepxnpOBO,WJMOC'Tilt. HX CBfl3h c ,n:BYM6PHblMMi 

KORqJOpMHb1MYl wopW!Mlll. wopHe:it y3JlOB H .llP· QTMeTI™. KCTaTVI. 'lTO 

o.J];HWYI ~ B03MOlRHbIX MexaHH3MOB cnomaHRoro napymeH1.IB 

penapaM6TPW38Il,l,llORR0~ mraapHa1i'11IOCTVI HBJlfleTCR yl!eT !llJIYK"I'Yau;ll.l'l. 

TOTIOJIOr>'M npocTµ8RCTB8-Bp0M0lllli· ITpe,UcTaBJIOO'l'CR B8lRHO:it 38,U8ll8 

pac1m.~:peHW! 1t}i.8CC8 Jii3B6CTRblX TOil0JlOnN0CRHX wopl.m no.irn. B 

'l8CTI10CTI'l, nocTµ00m'lfl TOTIOJIOr~ecRHX wopWll qepRa-Ca~MOH8 c 

;DJi!CKpeTRblMYl KaJIH6pOBO'!Hblh\Jli rpym:rah\Jli. 
B ,n;t11ccaprarzyt11 paccMoTpeR8 TaIOKe BalHRafl 3a,Ualla paccMOTpeR1.IB 

pa3JIWiRLIX wop>m npH KOR0'lll01i TeMTJ8P8Typ0 •. B l!8CTIIOCT1lt, 3a;IJ,a~a 
Bbl'lHCJleHWI cso6o;IJ.Ro:a: snepnra < s~KTiomHOro noTeHU'IaJia ) nplli 

KOHS~O:it TeMTI0paTyp0· 

UeJlbIO paeloTbl flBJifleTCfl 
- nocTpoeffiie m:IBaplliaRTilblX JlarpaHllll'laROB scex rnecTVI- H 

,n,ec~pRb!X cynej?rpaBiltTa-. cpe;DJi! ypaBRemita ;nBWReHWI KOTOpq!X 

MM610'TCfl ypasneHW! (8rIT10C8MO.IIY8JlhHOCT11l. B l!SCTHOCTII, nocTµ00m'l9 

mraapHa1i'11loro .ue11cTBYffi .uecf!Tl'IMepno~ N=2b cyneprpaBwrau;l'llll -

6eaMaCCOBOrO rrpe,n,eJla cynepC'I'pYR 'T'Hfl8 IIB; 
- noc-rpoe1Il'l0 .n;t11arpaMMHO:it T0X1!1/IKH B ;n.e~cTBKI'0JlbROM BpeMeRJ/i 

JJ.Jlfl Bbl'iJl!CJiemffi CB060,ll]3.0:R snaprWII c~KTIJBHOrO noTeHW'!8JI8) npV! 

H0RYJleBO:it TSMTiepaType; 
- no.xyqeHHe TOTIOJIOI'WleCKHX orpaRJll'ieH~ Ra BOJIROBY!O $YRKUJtl!O 

XapTJil'l-Xommra; 

5 

-1 



- IlOCTpOeHMe TeOpHllI TIOJIB B38HMO,Ile:9:CTBYJOlllHX BCeJieHHblX, B 

pa3M9pHOCTH 2+1, 3arroJJHeHHblX TOTIOJIOI"H1ieCKMMH Ka.7rn6pOBO~HhlMM 

TIOJI.flMJ/I 11epHa-CaaMoHa; 

- nocTpOeHMe aqeJieBhIX KaJrn6poBOlllihIX Teop:Ka: 11epHa-Ca:aMm1a 

Ra pemeT!(9, H3y-qemre HX CBOACTB, YCTaHOBJieHJIIe CBfl3J/I c 

,IJ;ByMepHbIMH peU!eTO'ffih!MJ/I CT8THC'!Wi9CKP!MH CHCT9M8MH. 

Hay"qHa.fl HOBH3Ha H rrpaKT.llNSCKaf! ~HHOCTb p03Y~TaTOB pa60Tbl 

B .Il;M:CCeµTainm BTI9pBb19 IlOCTp09Hbl HHBapHaHTHbl6 JiarpaHlHlllaml 

.IT.JI.fl BC0X MHOrDMepHb!X Teop:im cyrreprpaBID'acyl:a:, cpe.D;M: ypaBHeHH:a: 

,IIBIDKeHH.fl KOTOphlX HM9lOTC.fl ypaBHSHH.fl . (aHTII)CaMO.IlYaJibHOC1'H 

TeH30pOB HaIIp.fllH9HHOCTH H9KOTO:pb!X T9H30pHbIX rro~:a:. nocTpoeHHS 

OCHOBaHO Ha BB9.D:9HHllI MeTpHKH B rrpocTpaHCTB9 TeH30pOB 

orrpe,neJieHHo:a: .n.vaJibHocm. BrrepBhle Ha:a,IleHbl rrpeo6pa3oBaHJ/I.fl 

oi-CIIIMMeTpHllI J/I ,Il;OCTIITHYTO. 38MhlKaHH9 aJire6pbl cyrreprrpeo6pa30Bamm 

Ha BC9X 6030HHhlX ITOJI.f!X. 

BnepBbl9 TIOCTpOeHa ,lJ;lllarpaMMHa.fl TeXHJ/IKa ,Il,}I.fl Bhl"lll!CJieHHR B 

,11,e:a:cTBKTeJibHOM BpeM9HJ/I IIpIII HeHyJieBOll: T9'MII0paType. HS 

HCTI0~3YJOUJ.a.fl Y.IJJ30aHH.fl 'l:HCJia qJH3H'l:9CKHX TIOJ19A • 

BrrepBhl9 H8:9:,IleHhl -TOIIOJIOI"H1i9CKH9 orpamfiSHJ.Ul Ha BOJIHOBYJO 

qiyinru;wo XaµTJJH-Xommra, B 'l:at:THOCTH, BTI9pBbl9 YK838H8 

rrpmmmma~Ha.fl B03MOlRHOCTb 'Il0JIY'l:9HH.fl- Im!llOpMa~ 0 ''ceCTpIIIHCKHX" 

BCeJieHHbIX. 

BII9pBb19 ITOCTpOeHa TeOpH.R TIOJIR BS8HMD,IleACTBYJOm,mi: BCeJISHHblX, 

B KOHKpeTHOM CJIY'l:80 pa3M9pHOCTH 2+1 III npIII Orrpe,11,9JI9HHOM Bbldope 

noJie:a: MaTepHllI BO BC9JI9HHO:ll:. 

6 

,. 

Bm{&le IIOCTpOeml pemero11m1e TOIIO.IOilAec:ime KaJM:>po~'l:Hhle 

T90pllll H 113J116Blal JD: CBOl:CTBa. 

IIpaK'rJlqaCKaft Q:tBROCTb peSJJlbTaTOB 'A'!Ccepra:rnm SaKJJJO'l:aeTCfl 

B TOM, 1ITO I.lO.Q118Bml8 B Hal: pe3JJlbTaThl MOryT HCTIOJlb30BaTbCfl ,Il,}I.fl 

IlDCTpOOlDDI 8AHBYX T90pd Ha OCHOB8 T80pml cyrrepCTpYH Tima I!B. 

KpoMe roro. B IIOC.IB.nyl!lllJ« l!ICCJJe.no:sammx .npyrm: aBTOpoB' 

IIJPJUOlllBllBY9 M8TO.JVi l!ICII0.lb30Bamt _ .IWI IlOCTpOOBJm .npyna 

(lo:pQ".DpOB<>K ~Dlepma: cynaprpamrr8UHll:, Y.D:o6Hb!X ,Il,}I.fl 

JllCC.a9ADBaiDUI BOilpOCOB C!IOBTaHHOro HapymeHHR CHMMeTpml. 

~HHasl ~afl T8XHHKa SB~Jll>HO ynpom.aeT 

npmn'JfiSCKlil't Blimle.JBHlUI IlpJI Be:&yJJaBOI: T0MIIeJlaTYP9 • 

JlcComAQBalllla TODO.IOI11110CKHX 8CIJ9KTOB BOJIHOB0:9: ~ B 

KBaBTOB01t rpamrrano: 11 IIDCTpOOBHa TeOpJm IID.lff B3811IMO,Ile:llCTBYJOUJ.HX 

:ece,mmNI ~nsny.111 Bil9p0.Il :npo6JJaMy y-qeTa lllJIYKTyainm TOITOJIOI'HllI 

• ~mm r)llmNecmo: C.lle.JtCTBD B KBaBTOBO:ll rpaBHTarnm:. 

Paalolp9Bll9 K.12~Ca TOIIO.IOI11118CKHX KaJlllf6poB011BblX Taop:im IlOJI.fl 
- . 

I DO.IJ'l9Hil9 U Jl9Jll8T011H011: tllo~.IH)JOBKH IIpoftCHfllOT p33JIH'lHble 

acoaK'l1l 'TOJlD.IDI"JilCKllX T80pd IIOJUI B H8np9piBHOM npe.n;eJie • 

Ba 88llWl"J BYBOCRTCft ~ OCHOBHhl8 pe3JJibTaTbI : 

1. llp9.uoaeB ETO.Il DDCTpOeBIUI ~:llCTBml, ypaBHSHI/Ifl ,I03WK0Blfil 

ltO'l'Opol'O 8l.'B1IB8.lallT JpaBHelDlll CaMOJl.Ya.lbHOCTIII B IIpOCTp8HCTBe 

lillBBDBcKDro ~p&OCTll 4Jcf.2, _.ltOIJYCKalllDJll o6o6W.9ml0 Ha 

,,_nr. tt'ITWUAUA "mnnrna' .......... n OCHOBaH Ba BBEIJl0HHH MeTpHKIII 

(&-Tell80pa) B IJPOCTP8RCTB9 TeHSOpoB OIIpe;Qe.Jemio:a: .IlYa.llbHOCTIII. 

J!llecte c BBB..-. 1191pai<lil nosoiiae-rc11 HOBafl Kan15poBO'llBafl 

'l 

-i 



06bl-qHb!x penapaMeTpw.:>aQHOHHhlX Ilp'lo6pasoBamm:. 

2. IIpeMO>KeHHhlM MeTo.n;oM nocTpoeH&I IlOJlHble CT. e. BKJl!O"ll:aIOll.\He 

-qen1pexqiepMHOBHble "ILJ!eHbl ) JlaTpaIDHHaHbl ~CTblX IIleCTHMepHb!x 

KHpaJibHhlX aHoMaJI:r::.Hblx .N=2 H N=4.b cynaprpaBIITa:mra _ H.3:ll,IleH&I Bee 

CHMMeTpm1 3THX JiarpaH>Rl.faHOB H H3y-qeHa HX aJIT'e6pa. B -qaCTHOCTH, 

npo:aepem1 JIOKaJlbHble cynepcHMMeTpHfl. H oi-cmtMeTpHR Bo Bcex 

nopR.D;Kax no 4JeJJMHOHHlrlM IlOJI.f!M - rpaBlITimo, a TaF.ll!e IIOKasaHo, ~o 
aJire6pa cynepnpeo6paso.Bamm: 3all!bIKaeTC.fl BHe MaCCOB0:0: IlOBepXHOCTH 

Ha Bcex 6030HHblX IlOJI.f!X • 3'rn JiarpaHll!HaHbl CJIYll!aT C'rpmITeJibHb!MH 

6.1!0K.3MH .lL'IR IIOCTpoemr.fl HeaHOMC.i.ill>llblX L1eCTH:i!epm1x Teop:im 

cyneprpaBIITaUH:a. B3aHMo.n;e:acTBY!Ol!J,HX c cynepMYJlbTHP..JieTaM» 

MaTepHH. 

3. YcTa20BJleHa. TQq}I~.fl CB.fl3b pea.'IH3qu;ml: a.Jire6~bl N=2 

cynepC:MMMeTpHH B ~CTO:ll: N=2 mec'n!MepH0:0: aHOMaJlbHO~ 
cyneprpasIITarnm: u B HeKHpaJibHO:ll: cyrreprpas:wrarnm: ~11IIHHb1 -Ceanma • 

npe.n;cTaB~.RIOme:a c06oll: N=2 ~cTyro mecT:MMepHyro cyneprpaBIITa:moo. 

_Bsamio.n;ell:cTByromyro c 0.JJ;HHM_TeH30pHb!M CYIIeJJMYJibTlffiJISTOM. 

4. IlOCTpOeH IlOJ.!Hhl:0: JiarpaHll!HaH IDOCTHMepHO:ll: 'IHCTO:ll: N=4b 
cyneprpaB:wr;irnm:. B3ami!O,I{ell:CTByromell: c n TeH30pHblMH 
cynepMYJibTHUJieTaMH. IIocTpoeHbl IlOJIHble 

npeo6pasoBaHHR Bcex 

CHMMeTpD, BKJIIO"liaSI cynepcHMMeTpHIO H Ol-CmtMeTplil!O. IlpH n=2I STa 

TeOpHR CBo6o.JJ;Ha OT aHOM8JIH:ll:. 

5. IlOCTpOeH Il0JlHbl:0: JiaipaHlHHaH M8KCHMaJlbHO paCDIHpeHH0:0: 

.n;ecRTHMepHoll: N=2b Te~pHH c6eaMaccosoro npe.n;eJia cynepcTpYH ·THrra 
IIB), Ha:a.n;eHbl 

noJlHb1e npeo6pa3oBamm cynepcHMMeTpHH 

Ol-CHMMSTpHH. Bhl'l:HCJI0Hbl KOMMyTaTOpbl H0KOTOPhlX CHMMeTpn. 

IlpoBepeHa cynepcmtMeTpH.fl B rrepBOM IlOpR.D;Ke no (flapMH-IlOJIRM. 

:III 

s. IlpeMOll!eHO o6o6meHHe MeTo.n;a' COCTo.mnee BO BBe.D;eff!m 

a 

fl 

MSTpHKH B IIpOCTpaHCTBe aHTHCHMMSTplflHb!X TeH30poB Bcex paHTOB. 

Jle.m,ro .ABJ.l.f!eTCi! IlOCTpOeH:ire TeOpH:ll:' P.HTepl10JJHPY!Oll.\HX MelK,lzy 

,!J.'{aJibHblMH-¢opMYJIHPOBKaMH 0,I(HO:ll: H TO:ll: ll!e TeOplm. IlpeMOlKeHHhlM 

Cll0C060M IlOCTpoeHa HHTepilOJIHpyromaR ~OPMYJIHPOBKa -qeTblpeXMSpH0:0: 

CB060,I(HO~ cynepcHMMeTpl{qHQ:0: MO.JJ;eJIH Becca-3YMHHO. 

7 . Paspa6oTaHa .n;HarpaMMHaR TeXHm<a , B 

MR Bhl~CJieHHR CB060.JJ;H0:0:· SHep:nm: H BpeMeHH, 

.JJ;e:A:CTBHTeJibHOM 

S~KTHBHOro 

I!OTeHQHaJia npM HeHyJiaBO:ll: TeMnepaType. B IIpe)J.l!Oll!eHHolt TeXHHK.e, 

no cpaBHeHHIO c l(f)YI'HMH, 3Ha'l:lITeJibHO MeH:r::.me -q}l:CJIO .n;Harpall!M, H 

mra. ynopR.D;O'l0Hbl no CTeIIeHRM ~YHKrnm pacnpe.n;eJieHlUI. 06cyll!,lJ;aeTCR 

npe.n;cTaBJieHHe CB060.n;HO:A: SHeprHH, y.n;o6Hoe MR 

HH3KOTeMilep8TYPRoro pa3JIOll!eHHR. 06Cyll!,lJ;aeTCR I11JIIOTe3a 0 

IlOBe.JJ;eHlm cynepcHMMeTp:wmblX TeOpH:ll: IIpH MaJibIX HapymeHHRx 

cynepCHMMeTpHH Ha upll!Mepe ee HapymeHH.fl npH HH3KHX TeMnepaTypax. 

8. Ha:A:.I{eHhI TonoJiorwmcKir'Ie orpaHHlleHHR Ha aMIIJ1MTy,n;.y 

HaXOll!,lJ;eHHR BCSJieHHO:A: • OilHCblBaeMO:A: BOJIHOBO:A: ~YHK:mre:0: 

XapTJIH-XOKMHTa, B onpe.n;eJiaHHhlX COCTORHHf!X. O,I\HlllM H3 CJie.JJ;CTBD 

RBJIReTCR YTBepll!.n;eHHe, ~o B OTCYTCTBHe HapymaIOll.\HX 6apHOHHOO 

'lHCJIO B3aHMO,I{e:A:CTBD BCSJiaHHa.fl HMeJia 6hl 6apHOHHhl:A: aapR.n;. paBHhl:A: 

HY JIIO • YKa3aHHhle orpaHHllemm OTKpblB8!0T IIpHHUHnHaJibHYIO 

B03MOlKHOCTb IlOJIY'l0HWI HH~OpMarnm: 0 C0CTpHHCKHX BCeJie:amix. 

9. IlOCTpOeHa TeOpHR noJIR B3all!MO.JJ;e:A:CTBYIOW.TJJX BCSJieHHhlX ,!UR 

CJI,y'laR 2+ I -MepHhlX BC0J'..0HHhlX • aanOJIHSHHblX TOilOJIOIWieCKHMH 

xa.IIH6poso'l:Hb1MH noJIRMH. B -qacTHOGTH, Hall:.n;em1 ReplllHHb! 

Bsamio.n;ell:cTBH.fl H nocTpoeHo noJIHoe .n;e:A:CTBHe. OTMe-qeHbl TaIORe 

HSKOTOphle 06111,He csoacTBa TeOpH:A: IlOJI.fl BCeJieHHhlX. 
. . 

IO. IIocTpoem1 TonoJIOIWiecKHe KaJIH6poso-qHhle a6eJieBhI wopMH 

Ha pemeTKe. 3TH TeOpHH, B 'l8CTHOCTH, o6o6maIOT TOilOJIOrHqeCime 
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KaJM5pOBOlffiJJie TeOplm qepHa-CaitMOHa Ha CJJy~ai!: ,ml:CKpeTHLIX rpymr. 

:Kcc,,'19,D;OBaHbl CYlll.9CTBEIHHb19 CBOi!:CTBa IlOCTpOOHHhIX TeOp}U!: ' B 

~8CTHOCTM, Bbl'lll!CJieHbl Cpe.n;H:lie aHa~emm Ha6JnO,D;aeMblX, 

COOTBeTCTBYJOll\H.9 WIBapHallTh! Y~OB, H YCT8HOBJieHa CBR3h c 

,n;BYMepHb!MH CTaTMc~eC!OiMH MO,IJ,eJIRMH. 

Anpo6arw.i:R pa6on1. Pe3YJihTaThl, l'I3JlO!HeHHb1e B ,Il;llJ:c_cepr:aIUfH, 

.no~a,I\bJBaJIIIICh Ha C9MHHapax p.A,na :KHCTIITYTOB - Ep.I>:K, EI'Y. ~HAR. 

XUK, KT~. ITP (HbJO-:tl.rpK, CIIlA). Ha CeMHHape no ~HK9 Bh!COKHX 

:mepnm H KB8HTOB0:2 TeOplm noJUI (IlpOTBHHO. 1984. IOO?'), 21-0M 

MellUIYHapo.ItHOM CHMII03HYM9 no T90plm $.JieMeHTapHb!X ~ac~ 

(ApeHcxoon, r.u;p, IOO?'), COB9TCKO-aM9pHKaHCKOM pa6o~eM COBeIIJ,aHHH 

no KaJM5poBO~HbJM noJIRM CEpeBaH, I988 > , ceccH.AX OT,neJiemm 

R,D,epHoa ~wm AKa,n;eMMH H8YK CCCP CMOCKBa, I00;4-I007 IT.), 

Pa6o~eM coBelri,aHHH no T90pMH CTPYH H KompopMHhlM reopHRM <AcneH, 

CIDA, 1988), Mell!.IJYHapO.ItHOM ceM:KHape "KBapKH-90" (T9JI8BH, I990), 

~,D;CT8ElJ(RJ!HCb Ha pa3JIWIBhl~ M9ll!.IJYHapo,D;Hb!e KOHlf>epeHIJ;mll. 

IIy6.mmainfi1. IIo peayJibTaTaM ,Il;llJ:cceprarnm ony6~oBaHo I4 

pa6oT. 

06li9M H CTPYKTypa pa6oTbl. )lliJ:ccepraIJ,HR COCTO:HT H3 BB9,IJ,0Hml, 

C9MH rJiaB. mecn: I1pMJIOll!eH}U!:' 38KJil0~9HH.fl H CimCKa .mrrepaTypbl; 

()Ha CO,IJ,ep>JGIT 1?7 CTpalDIIJ; Mam:KHOimCHOrD.T9KCTa. 

CO.ll,EPlK.AIME PAEOTbl. 

B? BBe,D;9HHH .naH Kpa'I'RH:2 o6aop COBpeMeHHoro COCTORHml 

®mwm BhlCOKMX 3Hepnm H reopPM CTpYH. H,·B ~aCTHocm, I1po6JI9Mhl· 

IlOCTpoemm e~IX T90p}U!:, IlOCT8BJieBbl aa~a'lll!, peme:awo ~OTOpbIX 
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TIOCBfllJl,eHa ,ml:CCepTaIJ;ID1. naH 0630p .lIIITepaTyphl H H3JIOmeHO 

co.nepmaHHe ,IJ;11J:ccepTaIUfH. 

fJiaBa l TIOCBfllJl,9Ra pa3BH'I'WO M9TO,D;a IlOCTP09HHfl JiarpaHl!lliaHa 

,Il,J!fl ypaBH9H}U!: caMo,IJYaJlbHOCTM H IlOCTP09HWO cynepCHMM9TPWIBOro '• 

JIOpeHIJ;-HHBapHaHTEoro _JiarpaHll!HaHa npocTei!:mei!: d=6 N=2b 

cyneprpaBll!TaIJ;m'L 

B naparpatI>e 1 ~olHeHhl pe3yJibTaThl nepBoll: rJiaBbJ: JiarpaHlK'A:1H, 

ypaBH9HHR ,n;BIDR9HHR, rrpeo6pa30BaHHR cynep- H a-m1MM9TPID. H 

a~6pa CHMMeTp:1m reopHH. 

E030HHbl9 no,JIB 3T0:0: cyneprpaBI.IT8l.WJlll- rpaBlITOH e~ H 8HT!t1CWY'l­

M9Tpvillllhli!: T9H30p BTOporo paRra Bµv c T9H30pOM HanpRll!eHHOCTH 

npocTpaHCTBe Gµ>Jp=3 [µBvp]' a T8Kll!9 e Ct Ct Ct (3 f1-R .- M0TPHK8 B 
1 2 3 1 z 3 

8ETI'IC8MO.IJY8JihHblt: T9H30pOB, KOTOpaR B ,n;e:a:CTBHH HrpaeT pOJih 

JiarpaHmeBoro MHOll00'9,Jifl. Ero cBo:ttcTBa: 

e . =e =e = 
"'1C1.20.i\t1,P3 f31f1,P 3"' 1"'2"'3 [a 1"'20.3][/>111i'3] 

r r..r A A-A 
e++ -p+ 1 :c 3p+ . · 1 2 3e 

"'1°2ui1113i'3- "'1"'2"'3 l'1f1,P3 Y1Yz3A1),2A3 

+ 
3,IJ,eCb Fe - I1p09KTOphl, 38BHCRID;llle OT e: 

+ (3.f1-B3 + 
(P-) L z =P-

e "'1°'2"'3 "'1"'2°3 
l'1f1,P3 ± e °' ~•3 

C<l 2 . 

,., l'l_/3 
''r·2 3 

± 2 ± + -<Pe> =Pe , Pe + Pe= 1 

~pMHCHHOO TIOJI9 

CmmJI9~9CK}U!: CII:KHOp. 

,l(ei!:CTB>'i9 MM99T BJ.i,Il.: 

rpaBHTIIBO 
a 

"'µ Ma:a:opaHo-:sei!:JleB&ra 

S=.fd6x e{-(1/2)R(w)-~arµvpD (1/2(w~0))'1' + µ v pa 
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(1/3)G-µvp<P:G>µvp+(1/48)~,2-µvprcxf3rrp~va<P!CG+6))af'r} 

IlOMM!MO oqeBH.miOA wmapHaHTHOCTIII no OTHOID0HWO K oe5me­

KOOp,UHHa'I'HbIM H JIOK~bHhJM JIOpeHD;eBCIG!M rrpeo6pa30B8HWIM s 

mmapHaHTHO no OTHomeHWO K KaJllllClpOBOllllblM rrpeo6pa30BaHHRM 

'I'0H30pHoro Il0JL9: . 6Bµv=28 [µAv] • a TaKll<e OTHOC'.!'IT0JlhHO 

npeo6pa30BaHMA cynepCHMM0TpHH, HMelOID,HX: BH,ll;: 

6(& )ea=~ara& 
µ µ a 

6(&)B _;;;a.,, & 
µv-... [µ'v] a 

6(&)~ =D (~)& +(1/24)raf'rr & CPe+G>~,.,., µa µ a . µ a ...,,, 

6( )e a /3 r -cP+EP-·) "' 13 r +(P+EP-)a /3 r· 
& a.'1r - e e af'r e e otf3r 

-
E a /3 r =(3/2)6a 6/3 eµ6(&)er 

a{3r a /3 r µ 

HaKOHSU, npeo6pa30BaHHf! a-CHMMeTpHH, 

napaMeTpOM aa, 0CTb: 
a -A 

6(a)Bµv=a (PeG>µva 

c BeKTOpHhIM 

6(a)e a /3 r - (P+AP-) a /3 r + (P+AP-)a /3 r 
af'r - e e af3r e e af3r 

+aµD {w{e))8 a /3 r 
µ af3r . 

-
A ~·13 µ =-(3/2)6a 6~ D aµ 

ot{3µ a I• µ 

• KOMMJTaTop ,nsyx npeoe5pa30B8HH:a: CYIJepcHMMeTpHl!: ,na0T Bee 

nBpeliHCJI0HHhl0 CHMMSTpHH TeOpHH: 

12 

[6(&2 ),6(& 1 )J=6(~)+6(1)+6(A)+6(&)+6(a)+(YP8BH0HMS! .ImIDKeHMS!) 

c napar«eTpaMH:. 

~µ=iiarµ& 
1 2a 

MR oe5meKoop,inma'I'Hb1x rrpeoe5pa3oBamm:, 
A +A 

lot/3=-{µ ( wµotf3+CPeG> µotf3) 

,ll',}l.fl JIOKaJihHO Jl0p0HU9BCKHX rrpeo6pa30BaH:mt, 

Aµ=-(Bµv+(1/2)gµv>~v 

,ll',}l.fl KaJllllClpOBO'IBhIX rrpeoe5pa30Bafil'Ill T0H30pHoro IlOJI.fl : 

& =~ ~µ 
a µa 

MR cynepCHMM0TpHH H aµ=J;µ ,IT.IIR rrpeoe5pa30BaHH:a: a-CHMM0TpHH. 

PaCCMOTp0HH0 3Toro KOMM,YTaTopa Ha C5030HHh!X IlOJIRX .naeT B npaBoa 

qacTII! B TOqfiOCTH rrpeoe5pa30BaHMS! C1'JMM0TpHH, IlOKa3aHHble Bblllle, HO 

IIpHM0H.fl.fl KOMM,YTaTop K (1lepMHOHHOMY IlOJIIO, (rpaBHTimO) IlOJI.VqHM, 

noMM!Mo CHMMeTp:mt , YPaBHeR:ire .ImIDKeHHfl :noro ·noJIR _ CJie.DYIOIIlH0 TpH 

naparpa$a
0

nepsoa rJiaBbl IlOCBflmeHbl BblBO.IJY STHX p03YJibTaTOB. 

Bo BTopoM naparpa(1le BhIBOMTC.fl YPaBH0HHfl .ImIDKeHHfl _ B 

Tp0Tb0M naparpa(1le ,Il;OKa3hIBaeTCfl Cyr.rep- H a-CHMM0Tplffi IlOJIHOro (C 

qeThlpeX(1lepMHoHHLIM B3a:11JMo,neacTBI1I0M) JiarpaIDKHaHa. B naparpa(1le 4 

,Il;OKa3blBaeTCfl $OPMYJia MR KOMMYTaTopa .nsyx npeoe5paaoBaHH2: 

cynepcHMMEITpHA. IlpHBO,Il;RTCfl, B liaCTHOCTH, qJieHbl, 

nponop~oHaJihmie YPaBHSHHfIM .Iml'llKeHMS! , KOTOphIE:I B03HHKaIOT npH 

.D;eACTBHH KOMM,YTaTopa Ha rpaBHTI!HO. BblliHCJieHllie KOMMJTaTopa Ha 

IlOJie e IIpHBe.n;eHhJ B lll0CTOM naparpa(1le_ KpoMe Toro, B qeTBepTOM 

naparpa(1le ,ItOKa3aHo, ~o KOMMYTaTop .,rmyx a-CHMMeTp:mt .naeT, c 

ToqaocTbIO .no YPaBHeHHf! .ImIDKeHHfl IlOJifl Bµv• npeoe5paaoBaHHf! I\ H 

· a-CHMMe'tpHH. qTO lKe KaCaeTCfl KOMMYT8TOpa cynep- M 

. a-npeoe5pa30BaHH:a:. TO OH paBeH HYJDO c TOqfiOCTbIO .no YPaBHemm 

.ItBIDKeHHfl rpaBHTMHO H IlOJifl Bµv· III, HaKOHeu. B Il.f!TOM naparpaipe 
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Bhlf!BJI0H8 CB.R3b pea,m.raaIJ;mll aJire6phl cynepC111MM0TpHI!: B 

paccMaTpHB80MOA TeDpHH c ee peaJil'I3aD;lreA B H0Flip8JlbHDA TeOp:ireA 

H:wliHHhl H a:l3TitIRa. IIpo,neMOHCTpHpOBaHo, irro B 2aMb!KaHHH aJire6pb! 

_cyuepcl'IMMeTpMfi'! JiarpaH>KeB MHOJKMI'0Jib e IllI'paeT TY lH0 poJib, irro H 

IIOJifl MaTepHH A: H ¢ B TeOpmi.! HC. 
• Bo BTOpoa rJiaB0 IlOCTp00H Jiarpa:mirnaH mecTm10pHOA KHpaJibHOA 

aHoMaJibHOA N=4b cyneprpaBHTaIJ;mll. B nepBOM naparpatlle .npHBe.n;eHhl 

Bee OCHOBHbl9 pe3YJibT8Tbl STO:l!: rJiaBbl: Jiarpa:mirnaH. ypaBH9HllIH 

,l]]3WK0HH.fl, npeo6pa30B8HllI.R cynep- H a-CmlMeTpHI!: H IPOpMYJia 

KOMMYTaTopa ,IJ;BYX npeo6pa3osalll'Ilit cynepcHMMeTpHA- YpasHeHllI.R 

,Il;BWH9HH.R BbIBO,IJ.fffC.fl BO BTOpoM naparpaqie _ CHMMeTpilll'I H a.nre6pa 

STOA TeOpHH ,I(OK83b!B8IOTC.R :III o6cylR,llaIOTCH B TpeTbeM naparpalt'e -

B Tp0Tbea rJiaB0 TIOC1'p09H8 lll9CTillM9pH8H KHp8JibH8.R N=4b 

cyneprpaBITT8IJYI.fl. B38l'JMO,I(9ACTBYJODJ,a.fl c n . . TeH30pHblMH 

cynepMJJibTim1I9T3MllI. B -qacTHOM c~ae n=21 na TSOpHH. B OTJJWnl!0 

OT rrpe,IlPI.I(Ylll,ID{ ,Il;BYX ' CB060,Il,H8 OT aHOMa~ - .AHaJIOrWIHhlM MSTO,IJ,OM • 
MOryT OblTb IlOCTp09Hbl H. HeaHOM8JibHbl9 N=2 cyneprpaBITTaIJ;mll. 

B3al'!Mo.n;eacTByIDUJ,He c pa3JI!flHhlM lfll!CJIOM MYJibTHrIJieTOB MaTep]l!H. B 

naparpa<I>e 1 . npHBO.n;ITTCH noJIHbIA JiarpaHlil'IaH H noJ!Hble 

npeoc5pa30B8HH.fl cyrrep- H a-Cll!MM0TpHH STOi!: TeOpHH, 0606DJ,aIOm;lll0 

IPOpMYJ!bI nepBbIX ,IJ;Byx rJiaB. Bo BTopoM naparpa<I>e BbIBO,I(.RTG.fl 

'!9ThlpeX<llePMHOHHbl0 "VI0Hbl B neacTBilll'I H Tp0X<llepMHOHHhl0- B 

npeo6pa30B8HHHX Cl'JMMeTplo!a- TpeTHA naparpaip ITOCB.fllll,0H o6CYlll."n0HllIIO 

~orrpoCOB cymeCTBOB8ID!fl "HHTepno.mpYIOmeA" Cl>OpMYJJEPOBKH ' Wifl 

,nyaJibHhlX :sepclo!a cyneprpasITTan;Hll. KaK npMMep TaKo:a (j)OpMYJIMPDBKH 

p~ccMa1'pHBaeTcH mecTMMepHaH N=4b cyneprpaBmaIJYI.R 

B381'IMO,I(9ACTBYJOlll,8.fl c n=5 T9H30pHb1MH MYJibTIIIJJl0T8MH. IIocTpoeHa 

T8KlR9 ~PIIOJJRPYJODJ,a.fl CllOIJMY·JillIPOBKa Wifl CB060,I1,HO:ll "ll:0TblpeXMepHOA 
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MO,I(9J!H BE;loca-3yMHHO-

B -qeTBepro:a rJiase cTpo:lll.TC.fl .RBHO JIOp0HU-HHB8pHaHTHbl:ll 

JiarpaIDRKaH · ,IJ.ll.R nocJI0,I1,Hea H3 M8KC1'IM8JlbHO paCmMp0HHhlX 

cyneprpaBHTacyri!:. y KOTOpoa no IlOCJI0,Il,H9rO Bp0M0HllI He 

C~CTBOB8JIO T8KO:ll Cl>DPMYJJRPDBKVI - N=2b KHp8JibROi!: ,nec.FITHMepRO:ll 

cyneprpaB:lll.TaIJ;mll . 

IlepBbIA naparpact> IlOCB.fllll,0H Cl'JMM0TpHHM STO:l!: TeOpID'I H HX 

aJI.rec5pe. IlOJIHbl:ll HHBapHaHTHbl:l!: JiarpaIDKHaH npHBO,I(IITC.fl BO BT0p0M 

naparpa<I>e. )loKa3aTeJibCTBY ero cynepcHMMeTpID'I H Bb!BO.I\Y 

"1!9TblpeX<llepMHOHHblX 1LJI0HOB IlOCB.fllll,0Hbl, COOTB0TCTB0HHO, TpeTHA H 

"1!9TB0pThlA naparpacI>bI . B ITHTOM naparpa<I>e Kµ8TKO OClCYJK,I(aIOTCfl 

B03MOlKHbl0 RanpaBJieHH.fl pa3BITTH.fl pe3YJlbT3TOB STO:l!: pac50Tbl. 

CBfl38RHbl0 c IlOCTpOOHH0M JiarpaIDIOOIH8 TeOpHH TIOJifl cynepCTpYH nma 

IIB, HH3KOSHepre'I11R0CKHM npe,neJIOM KO TO poi!: f!BJffi9TC.fl 

paccMaTpHBaeMafl TeOpH.R. 

IIf!Tafl r JiaBa IlOCBfllll,Erna pa3BHTHIO HOBOJa ,n;KarpaMMHOA TeXRHKH B 

,neacTBlIT9JibHOM Bp0M0HH )J,)Ifl Bbl"ll:HCJI0HllI.R ~~- 'CBOClO,Il,HOi: SHeprID'I 

(SCll<I>eKTHBHOTO TIOTeR!JYI8Jia) npH R0HYJI0BO:l!: TSMnepaType, B 

npoHBBOJibHOi!: TSopHH. B nepsoM naparpact>e oc5cYJK,IJ;aIOTC.R pa3JlllNHble 

Cym,0CYBYIOUJ,H0 ,IU-larpaMMHble TeXID'IKH ,IJ.ll.R Bhl"ll:HCJI0H1'!a npH R6HYJ!0BOi!: 

TeMnepaType. Bo BTopoM naparpatlle crpopMYJJRPOBaRa npe,IJ.llaraeMaR 

.n;KarpaMMHa.R TSXHHKa. IlpHB0,l.1,0M ea WIR npocTeamero c~aH 

CKaJ!.flpHoro IlOJI.R. IlpH HYJieBOJa TeMOOpaType cBo6o,IJ.Ha.fl :meprH.R 

naeTC.fl' l(aK H3B0CTHO' BeJIWDIIHOi {l/2 )SplnDO crne Do - CB060,Il,Hbli 

nponaraTOp) IJJIIOC CYMMa CBR3Hb1X B8KYYMHbIX ,n;KarpaMM' KOTOpble 

' CTpORTC.R no CTaH,I(apTHb!M npaB:wiaM - :sepmHHhl onpe,neJT..fl!OTC.R 

JiarpaIDRHaHOM B38l'IMO,Il;0ACTBl'I.R, a OTpe3K8M, coe,I(Kfl.RIOlln™. :sepllll'IHhl, 

COOTB0TCTBYJOT npH1mHHb10 nponaraTOpb! 
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.n;aHHblX (V,h,j,<P) He CynJ.9CTBY9T Tama (M,gµi>';» TO IIpH 

sHaqemm aprJMeHTa BOJmoBa.fl 4>YHKUlffi >I<(V,h.,i,P> paBHa HYJllO, 

3TOM 

T.e. 

aMIIJilITy.n:a IlO.flBJ.ISHJ/I.fl TaK0'.9: BC9J19HHO:lt "H3 HWiero" paBHa HYJDO' RJJ.H. 

aMIIJilITy.n;a HaO'JllO,I(9Hll!5! TaK0'.9: BC6JI9HH0:9: paBHa HyJIIl.l. 

HCTIOJlbSOBaHH9 H3B9CTHb!X B MaTeMa'I1'1K9 qiaKTOB IIpHBO.IJ;llIT K 

CJI9.n.YI01JJ,9MY y-rae~HHIO, KaCal01JJ,9MYC.fl c:irrya:umr 6es TIOJie:a: MaTep:lllH: 

HST npwmmm8JlbHblX orpaHWI6HH:9: Ha TOTIO.JIOrHIO TpeXMepHoro 

MHOroo6paSH.fl v. 

C:IITyau;rul CTaHOBlll.TC.fl 6oJiee ID:IT9peCH0:9: IIpH paCCMOTpeHHH 

Teop"Ha: KaJJYsh1-KJie:aHa. B 3TOM CJJY'iae pasMepHoCTh v CloJibme TpeX -

.n:o .n:ec.f!TH, ec.m npHHRTh orpaHWieHJ/IR :vis cyneprpaB:wra:umr. 

TOilOJIOI'Hll'.6CKH9 orpaHWie!llIB B 3TOM CJJY-qae cym.ecTBYIOT, TOJihKO 

9CJIK HCilOJlbSyeTCH H9TpHBHaJlbHOe KaJzysa-KJie:9:ROBCKO& paccJioeHJ/Ie. 

HeTpHBHaJlhHhl9 orpaHW'l:eHll!5! BOSHY.K8!0T IIpH paCCMOTpeHHH 

aMIJJIKI'y;il,hl >l<(V ,h,j ,<P) ,IJ,}.lfl BC6JieHH0:9: v c sa.n;aHHO:lt KOH4>HrYPaI.1;0:e:lt 

TIOJie:lt MaTep:lllH. HwRe ii O'y.n;eT o6osHa'iaTh MForooCipas:iro, B KOTOpOM 

TIOJifl <P (x) npmraMaIOT 3HaqeHJMI IIpH .n;aHHOM x, TaK 'iTO <P 6CTh 

OTOO'palH9HJ/I6 v B iii. )1.ne.fl COCTOHT B TOM' no tit (V. h,j ,<P) MOlK9T 

ClhlTh OTJOOiHa OT HYJIR TOJihKO ecJM CynJ.9CTBY9T MHOroo6pa3H9 M 

TaKoe' -qTQ ·OTOClpameHHe era rpamIUhl <P :V=8M->ii MOlKeT Clh!Th 

npo.n;oJDKeHO H9npepb!BHhJM o6pa30M .n;o . OTOO'palH9Hll!5! ~ :M->il? Bcero 

MHOrooO'pasHR MB ii. OTO, BOOCllJJ,e roBOpR, Ee BCer.n;a BOSMOiHHO. 

PacCMOTpJllM H9CKOJlbKO KOHKp9THblX cmyaI.1;0::9:. IlyCTh BC9JieHHa.fl 

v 0CTh ff' - TpeXMepHa.fl ccpepa. B Ka-qecTBe TIOJI9:9: <P B03hM9M TIOJifl 

g, IIpID:IJllMalOl!l,H6 SH8'i9HH.fl B rpynnOBOM MHOroo6pa3:111H G, T.e. ii=G. 

OTo6palK9HJ/I.fl g: S'-+G pas.n;eJIHIOTC{! Ha KJl8CCbl' HYM6PY6Mbl9 ll,9Jlb!M 

'Il/!CJIOM n cpaCCMOTpJllM .IJ.JI.fl onpe.n:eJieHHOCTH CJJY'i8:lt G=SU(N}), 

ll:OTOpoe Mb! Cly.n;eM H8Sb!B8Th COJJWrOHHblM sapfl.I(OM. IIo.n;oClHbl9 TIOJ!fl g 
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Bosmm:aIOT, K IIp:vIMepy, B cyneprpaawraI.1;0:.flX, B 3*KTHBHOM 

KHpaJlbHOM JiarpaHlltlllaHe KXJJ: H B ,n;pyrHX T90pHRX. li13BeCTHO ' 'iTO 

COJraTOHhl 3dxfieKTHBHoro KlllpaJibHOro JiarpaIDKHaHa KXJJ: eCTh ClapHOHhl H 

O'apHOHHblA sapfl.n; ,n89TC.fl KaK pas 'iHCJIOM n, TaR 'iTO B 3TOM CJIY'i89 

COJraTOHHhll sapfl.n; COBna.n;aeT c ClapHOHHh!M. 

IlyCTh Tenepb MHorooe5pasm M - opH9HTHpYeMoe. Tor.n:a ~pHO 

. CJie.n:yIOiD,ee Y'I'Bef»K.D:9HH9: 

c) M1mrooe5pa3H9 M H OTOClpalH9HH9 g:M+G, Y,I(OBJieTBOpflKim;Ke 

l!pHBe.n;eHHhiM Bhlme ycJIOBH.flM (T. e. 8M=S
3

• ii I =g) CYm.eCTBYIOT Tor.n:a 
8M 

H TOJlbKO Tor.na, Kor.n:a COJraTOHHhl:lt sapfl,I( OTOClpalK9HHSI g: ff' ->G paBeB 

HYJllO. 

I1'Hb!MH CJIOBaMH, BOJIB.OBa.fl 4>YHKQJ.ffi >l<(V ,h,j .<P) OTJIIDma OT HYJifl 

TOJihKO )J,11.fl BC9JI9HHh!X c HYJieBLIM COJraTOHHblM sap.fl.I(OM. 

,lJ,l.I.fl CJlj"iafl, ICor.n:a .n;onycKa10Tc.:.fl H8opHeHTHpyeMh!e M, BepHo 

aHaJIOrH'iHOe YTB9plK,I(9HH9 c. ) ' HO COJilITOHHb!:a: sap.fl)); g ,I(OJ»KeH C5hlTb 

pa:seH HYJllO no MO.D:YJ110 .n:sa. 
~· . ' 

CJI9.I(CTBH9M c) .flBJI.fl9TC.fl YTB9plK,I(9~, o~. 'iTO BC.fl C5apHOHH8fl 

aCJllMM9TpHfl BC9JI9HHO:lt OC5f!38Ha CBOJllM CynJ.9CTBOB8HHSM HaJ.IH'iHIO 

HecoxpaHfl!ODn'JX C5apHOHHhl:lt aapfl,I( BS8JllMO,I(9:9:CTBWt. IlpH BhlBO,I(9 

HCTIOJib3Y9TCfl Ilpe,I(CTaBJiemira C5apHOHOB KaK COJilfi'OHOB 3*KTMBHOTO· 

KHpaJlbHOro JiarpalDIOOllia KXJJ:. 

HaKOH9D;, OTMeTJllM CJJEl.n:y!OID,99 IIpHHD;HIIHaJlbHOS OC5CTO.flT9JlbCTBO. 

PaCCMOTpJllM BOJIB.OBYJO 4>YHKU0:!0 X8prJill.!-XOiamra ,IJ,1Ifl C~afl, Kor.n;a V 

- H9CBfl3HOE;l.MHOroo6pa3H9, T.e. pe~b ~T 0 BOJIHOB0'.9: ~~ 

OCHOBHoro COCTOf!HHR (HJilll "POlK.It9HHH H3 llllNero") 4la!CTH'ieCim .n:syx 

v' 1 1 ~C9JI9HHbJX ( • n,j ,!"> ) H v2 2 2 c • n,j .<P >. Paccym.n:eHHfl, npmie~HHble 

. Bblme ' TIOK83LJB810T' WO HeT HHKaimx: TOTIOJIOI'Hll'.9CIGIX orpameHWt Ha 
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Kall!Jl.YIO H3 3TI'IX sce.JieHHblX B OT,n;0JlbHOCTIII, HO saTO eCTb COBMec·l'Rble 

orpaHWieHIDI Ha .n;se BCeJieHH&JS, Ha:npHMep, B paCCMOTpSHHOA: Bbllile 

MOllSJIH c COJMI'OHHb!Mli sap.fl,naMH' COJ!KTOHHhll sap.fl.II BCeJieRHOJ'.il: I 

MOlHST 6h!Tb I1pOP18BOJlbm.IM' HO cyMMapHhlA: sapR,It BCeJISHHblX I H 2 

.n;oJllKeH 6b1Tb pa:aeH RYJOO (B opHSHT:HpYSMOM cJJ,Yqae). 3To saMe'liaHHe 

03HaqaeT npIDII.l;Il'IIMav'lbHYIO B03MOlKHOCTb o6HapYlHSHHfl TaimX 

"ceCT}lHHCKm" BceJieHFlhlX K3 lll3Y"l9m.IB rJI06aJibHblX TOIIOJIOn!liSCimX 

CBOkl:CTB Hame:a: BC6JieliHO:I!:. 

Tpe'J:'lola rraparpa~ meCTo:a: rJiaBhl IIOCBH!U0H Bb!BO.I\Y ,IJ.e:ll:CTBWI 

TeOpHH IIOJI.fl B3aMMO,Il;9:il:CTBYIOll1,m[ BC9JieRHblX, saIIOJllISHHh!X 

TOIIOJIOI'IINSCICHMl!. KaJIH6pOBO'liHblMH IIOJI.f!Mll! "llepHa-C~OHa, B 

pa3M0pROCTI'I 2+ I • Kp3TKO roBOP.fl' GTO T90pRR 1-I.n;e:l!:HO 

aHaJioI'liNHa TeOploIH IIOJI.fl C'I'pYH. 

BIIOJIHe 

KaK JraBeCTHO, TIIJTh('.)epTOBO rrpoc-rp.3HCTBO Teopill1 

i.tepHa-Ca.il.MOHa, npom:swrrouaHHo:a: Ha MHorooCSpaslllli'I (BceJieHHO:il: > :r -9 

IIOB9pXHOCTH po,n;a g, ,I(a9TC.fl npocTpaHCTBOM KOHtflOpMHhlX 6JIOKOB 

MO,Il;SJJH WZNW Ha 3TO:il: no:aepXHOCTI'I. OC'.503Hff<ll/lM -qepe3 "'9·· 
orrpe,n;eJieHHbI:i!: CSas:ac B 3TOM npocTpaHCTBe. }.(el!:CTBHS Teop>m. IIOJI.fl 

BC6Jl.9HHblX .f!BJIOOTC.fl qiymnwre:a BeJJWrnH "' . • B "Iµ)TbSM rraparpaq,e 9·' 
IIOKa3aHO, TI'O GTO ,n;e:acTBHS HMSeT BWJ;: 

* s = E (>I' . ) "' . + E A g,t. g,t. 8 

* i ('It .) a >It . + 
.~ J ~ 

e.• g,ees
9 

* -E . >.. 9 (>It 9,•<.i,> w s-l.j + 
g,J 
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E . 
g:t'~2·i.,j 

X 
g •• 92 

(1' .. )*"' . 'it . 
91 +g2,i+J g1,L 92,J 

+ c.c. 

IlO.flCHHM o603HaqeHH.fl. 3.n;ecb 8ed11iNmlbl A c pa3Hh!MH HH.n;eKcaMH - GTO 

I!pOM3BOJibHbl9 KOHCTaHThl CB.fl3H, s9 0603Ha'liaeT MOA'fJlflPHYIO rpyrrrry 

,IJ.lI.fl TIOBepxHOCT1'1: po,n;a g, C,YMMYrpOBaH.llle BO BTOpOM ~He E.neT ITO 

IIpOH3BOJlbHOMY Ha6opy o6pasyiom,mi: 3Toa rpynIIb!. Tpe'J:'lola H 'li6TB9pTbli 

'liJISHhl 3Toro ,Il;el'.il:CTBH.fl RBJLfllOTCR BepnnmaMH 

OIIMCb!BaIOIIJ;£1MH rrepeXO,I(bl I: g +. I: H 
g··• 

I: 
g.+g2 

B3aHMo,n;eacTBHR, 

... I: + 
g. I: ' 

92 

COOTB9TCTB0RHO. 3,D;6Cb e(j) H i+j a603Ha'liaIOT OITpe,IJ;eJJSHHb!a HOMepa 

6a3HCHb!X BeKTOpOB :a I'IDJ:b60pTOBblX IIpOCTpaHCTBax IIOBepXHOCTS:l!: 

po.n;a g H gl +~' COOTBeTCTBeHlIO. TO'li:O:hle OITpe)leJieHRR IIpHBe)leHbl B 

,Il;HCCepTamm, TaK me KaK H BhlBO,II; IlpHF!e,Il;eHHO:il: Bhlme (f)opMyJlhl M.R 

,n;e:acT:a:vI.R. 

Ge,Il;bMaf! r.JiaBa IIOCB.AmSHa :UOCTpOSHIDO H - BSY"ISHWO pemeTO'liHhlX 
~-; 

a69JI9Bh!X TOIIOJIOI'Hli9C1WJX TeOpH:a:. B napBOM . naparpa!IJe CO,Il;epllUITCfl 

BBe,Il;e~ B C001BeTCTBYWim!S acrreK'I'bl TOIIO~OJ:'Hll'.SCKHX Teop-rui:. Bo 

BTOpoM naparpail>e BBe,n;eBbl Bee Heo6xo~e o6'b9KTbl H orrepaD;mll Ha.I( 

IDJMH. fJiaBHhlM .f!BJI.fl9TCR Ka.OOpoBO'liHOO IlOJie, KOTopoe I!pe,I(CTaBJl.fleT· 

cocso:a: I-Ko~Ilh Ha rrpoRBBOJlbH0:9: c~aJlbHo:a: pemenre • .ne:a:cTBHe 

pemeTO'liR0:9: TeOpHH 11epHa-Ca:a:MoHa MM99T BM.I(: 

S = (2nk/n) I: I: (-1),,. Av.SA 
Ms ,,. 

r.n;e • .s eCTb orrepaTop B3.R'I'H.fl KOrpaHHIJPI' ~ v - I1pOH3Be,n;eHHe 

KoJIMoropoBa-A7£eKca~pa Kowm:a:. 3To )le:il:CTBHe MOlKHO ~.n;cTaBMTb 

B CJie.JJYWUJ,aM IIpOCTOM BH)le: 
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4lr. f.A([a.•a•))A([azas)) • A([•.•2).)A([•s•.J) + 
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