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nOKTOp «l>H3IiKO-MaTeMaTH'!eCKHX HayK ~llopoxoB 

OEmA5IXAP AKTEP~CTHKA P AEOTbl 

AKTYaJibHOCTb TeMbl; ]3 nocrre,nHne ro,nhl pe3KO Bo3poc IIHTepec K nc

cne.nonaHII.SIM B paMK:ax Teopm! cT'pyli:Iikp~oHa~am,B:o CTpyl!mue' Mo,ne~ 
liCllOJlb30BaJmCb ~ cii.K3li' c• rmroTe3o:ii:.D;yam,:8:0cTii B ··q,n3nKe. a.npo~ pe:-
30HaHCOB, O.D:HaKO BllOCITe,nCTBlili poiTb liCTliHHOH Teopnn CliiTbHblX B3aii- .. 

MO,neiicTBD 3axpennrraCb 3a KBaHTOBOH xpoMO.D:liHaMliKOH. flpn 3TOM TeO

pli.SI ( cynep) CTPYH TpaHc!popMIIpona:rracb B pocrre_.no)3a':!'eJIJ:>~~K~aHT()BYID 
Teopmo ncex !pyH.naMeHTaJihHhlX !pn3n'!ec:Kici · :B3cuThio.neiici:Enri!', · n:romj-q<J.k 

rpannTan;IIIO. . " ,. ; i ;: 1,,,, . ; • ·<> ; ; 
· Hccrre.nonaHne HH3K03HepreT~ecKoro · ce~T()pa . TeopiDI,:, cynepc~pYJI 

.SIBmreTC.SI Heo6xo,nliMhlM c. TO'IKR 3peHn.SI !peHoMeHorrornn, T .e. ycTaHOBrre:.. 

HII.SI CB.SI3II Me)K,ny BhlBO,naMn Teopnn n !paKTaMII Ha6m.O.naeMoro MIIpa. llpn 

3TOM -qacTb Bb!Bo,non, norry-qermMX :S KOHTeKcTe HII3K03HepreTH'IecKoro 

npn6rrn)KeHn.SI, coxpaHHeT cnoe 3Ha'IeHne _no 13cex nop.SI.D:Kax; :i.eop1Ili no~
MymeHnii. ITocrre,nHee o6cTo.SITeiTbCTBO .nocTnraeTC.SI npn noMomn ncno11b-

30BaHII.SI annapaTa cynepCHMMeTpnn(TeopeMhl 0 HenepeHOpMIIpOBKax), li 

03Ha'!aeT B03MO)KHOCTb BhlXona B HenepTyp6aTliBIIYIO o6rracTb,: >;. ·: .. 

Harrli'!ne rpaBIITOHa B 6e3MacconoM . ceKTope . cynepcTpyHHl>Ix. Teopnii 

li liX corrracOBaHHOCTb .. Ha KBaHTOBOM ypOBHe. 03Ha'!aiOT cymeCTBOBaHlie 

KBaHTonoii .Teopnn rpan:HT~nn B paMKax Teopnn' ~ynepcTpyH. Pe3yrrb.:. 
, • ' ' ' - ' _. ~ ' , ' < 

TaT:hl, norry<meMMe B Hli3K03HepreTli'!eCKOM npe,nerre, coxpaH.SIIOT cnoe 3Ha

'!eHne nnrroTh ,no .nocTH)KeHn.SI rrrraHKOBCKliX 3Hep~Hii. Hx ·· H3y'IeHne rrpo

rrnnaeT cneT :Ha p.SI,n · norrpocon !pn3nKH -qepHbiX ,nMp_ (npo6ne:Ma ~o~epn 
HH!pOpMaiiliii), li paHHeii KOCMOITOrliii (nH!piT.SII(liOHHhlH pe)KIIM). 

C MaTeMaTII'!eCKOH TO'IKli 3peHli.SI II3y'Ienne norry-qaeMbiX B Hli3K03Hep

reTII'!eCKOM · npe.nerre Teopnn cynepcTpyH . rpannTan;IIOHHhlX Mo,nerreii · .Bhl-

3hlBaeT 6o11bmoii IIHTepec:n:tn.si:3n:c H~neM y Hnx mnpoKIIX KJ:taccon 

HeTpnnnarrbH:hlx criMMeTpri. ·.3TH cn~MeTpnn CB.SI3biBaiOT Me.IK.D:Y ,,co6oii 
. . 

pa3ITII'!Hhle Krraccli'!ecKHe pemerm.SI ·n·,na)Ke; KaK .C'IliTaeTc.SI, coxpaH.SIIOT 

CBOe 3Ha'!eHm! Ha K~aHTOBOM ypoBHe (KaK, HanpiiMep, o6CTOli~ ,nerro C 

S-.nyarrbHocTbiO, T .e, . .nyarrbHocTbiO Me~y, ceKTophm.. 'cnm>Hoii' n ~crra-
6oii' KOHCTaHThl CBH31I). Hcnom30BaHlie npeo6pa3~BaHD C~~Tpnn no-

• • ... • - ~ '' -, ... '-. ~ ·'- < ' .·: ~ : <.- ,· • --,_ .. ·._ -~ • :- _'. f_ • ~ : I: .r ; ' ; . . : ; •. · 

3Borr.SieT, He pema.SI crro)KHble HerriiHeliHble .D:IIHaMH'IecKHe ypanHenn.SI, norry-

'!aTb Ba)Kffhle ,nrr.SI npnrro)Kermii Krracchl TO'!HblX pememm. B npiiMeHeHID 
K y)Ke Haii.neHHhlM p~meffii.SIM CB.SI3a.HHblii. c T~~pnkii 'c~eTpiDI. no1xo.r 

IT03BOITHeT .ycTaHOBliTb CTeiTeHb liX ()6ID,HOCTH. 

i_. f tlb'!>til:ii!:~i•b.tB . G~j::'t!iryl' 1 
~ i!!l4!~!ihlK llCCJH~la~~i:tll. . 
~ ~~1SJ1!10TEKA . 

--~ 



. Pa3BHTIIe. ~a~~cig~~-iGn~ ;·::J:k:f~_rib~,~: oc~JiJa~:Eii,i~ 1 1ird!, hcnonn3onrunm 
npeo6pa30BaiiiiH CIIMMeTpiiii, npe,nc'ra.B:riieTCH Haii6onee ecTeCTBeHHhlM II 
nocrie,nOBaTeJibHblM'·KaK·'C'TO'IKll :3peHIIH pemerm.ll .. 'laCTHhlX·llp06JieM_ Teo
p1III cynep~'rpyn;'TaK' II B :.nonrocpo'IHoii .nepcneKT~ne.' llpuMeHe~~e 3-TIIX 

·MeTo:n:os rro3BOJIHeT :Hccne,n:oBaTn· HII3:Ko::meprermecKIIii npe.nen Teopiiii,cy, 
nepcTpJH; · a. B •p.ll.ll:e: cne:rinaJibHhlX cny'laeg; .BhlHTII 3a., paMKII;TeOpiiii .B03-

-~~~:ll; . .: .. ::r:(i, ~::,:~ -~~~:~."· . ~~-- L-·:~ .. ~· . <:::/ ... , ~:···-_!, .-

.. : '~~Ji~:: ~~ori·¥~··:~~~4~ 4~~~:~~~-~#~#~~~~.~~fc~:.~~~p:~~~~~~ -~-~~CITOJib_~ 
30Barme OCHOBaiiHhlX Ha Teopnn CliMMeTpnn MeTO,ll;OB ,ll;JIH IICCJie,ll;OBaHIIH 
;J,.-;.~,> ',-~-!~:-·< .-.(:_,.; l.::q~-:~:;t:.:~~:: 1~-~-:_;-:; _~,, : '"':~:-:. ~·--..·· _'1/!•~--:·.··- _.:' ·. . -:; ; : _._ .. c.·· .. ; 
rm3K03HepreTmecKoro npe:n:ena 6o30HHbro-_ceKT6pa Teopiiii. reTepoTII'le-
-~~?~:~fg~~:~;·;'~:·,',;_ ··:',:;·_·.:~. ·~:.· :-~ .. ;::'·:· .. ,.-:- '''.;;::<;': . ,-:. ···- .. . . 

; 1 Hayq:fiiDJ: 'HOBiii3Ha'n npaKTH'l~CKM •tieHHOCTh'. B .nllccepTaniiii :n:e
Tan:hHo • II3y'leHa rpynna CIIMMeTpHII HH3Ko:3HepreTII'iecKoro npe:n:erra · 6o-
30HHoro ceKTOpa TeOpiiii reTepOTH'leCKO:ii CTPYHhl,. CKOMiJ:aKTIIqliiD;IIpoBaH
HOH Ha TOp .. IJocTpOeHhl IniipOKIIe KJiaCChl '!aCTII~eno,no6HhlX TO'IHhlX pe
meHIIH; ~HnapiiaHT:Hhlx oTHc)cuTerrnHo cooTBeTcTnyrorn:IIx rrpeo6pa3oBaHu:ii 
cMMMeTpMII. OcHOBHhlM .ziocTonH:cinoM pa3BHThlX Me'ro:Uon:, HBJIHeTc.ir •_no3-
Mo2KHoCTb ITOCTpOeHMH II aHarrn3a TO-.:iHhlX pemeHHH JJ.n.iJ: KpiiTM'leCKOft (,ne
C~THMepHoe rrpocTpaHCTBO.:.:.BpeMi, 16 a6eireBhlX BeKTOpHhlX rio.Jie:ii) H He:. 
lq)IITH~eci(o:ii • ( coor'neTCTByiO:uill:e xapaKTepMCTHKII npo1nn0rin~ni: )" ;H~3KO-
3HepreTH'leCKHx :Mo.neJ-Ie:ii. ' -\ ;• ~ ~.!: .. 

.-~ l 
·' . ; ~:. 

Ha 3aw;uTy:Bhi.ZJ;BuraiOTC.SI cne,nyiOiu;He -pe3ynhTaThl •. ·.:.d 

:- pit3pa6oTaH cpopMaJIM3M MaTpM'IHblX no'l'eHnMaJIOB 3pHCTa, IiocTpo
~HO cnH3a!moe c · H:iiM Ku:(iannHoe ( curMa-:Mo:n:enn:Hoe) rrpe:n:cTanne:Hue reo
pnn: YcTaHoB'nkHa Te'cH:aH cpopMaJibHM a:B:anoriiH c KJiaCCM'!ec:K:irM ripe:n:
c-Ta:Bm!Hne:M nj:rir rio:Momu (:KoMriireKcH:hlx) IIOTeHnMaJIOB 3pHCTa ,ll;JIH pe:n:y
n:upoiiaHHO:ii :Ha Tpii Ii3MepeirirH Teopuu 3:ii:HmTeiiHa-'-MaKcnenna. '· · 

-nony'leH Knacc ;KcTpeM~rrbHhlX T~~~~' pe_~eHn:ii', o6o6:rn:aromu:ii Ha 
· cny'la:ii TeopMII reTepoTII'leCKo:ii cTpyHhl Krracc 3KCTpeMaJibHhlX pemeHMii 
II3pa3mi-BIIh~coHa.:.. riepenia. Ilo:Ka3aim', · ilTo :B' cir'Y'!ae 'leT:hlpeXM'epiio:ii Te
opiiM C meCTbiO BeKTOpHhlMII ITOJIHMII BOCITpOM3BO.ll:MTCH ITOJIY'le:EiHhlH paHee 

_ B~prmoen~, Kannoni II OpTJiiiOMKnacc 3KCTpeM~bHblX pemeHu:ii .zinH 
_D=N=(cyn~prpaBIITa,n;nn. .·.-. . . . 

-•npoM3Be,neHo pa3JIO)l{erme noJIHo:ii _rpynnhl narpaiDKeBhlX CHMMeTpii:ii 
Teopnn (TaK-Ha3hlBaeMo:ii U-:n:yannHOCTII) Ha KaJIII6poBO'IHhlii (T.e. M3Me-

··2 

~ 

., 

HHIOID;MH 3a,n:aH~hl~ non~~ hie.· acii~ITTOTM~M) II HeKanM6ponoqHhlH ( T .e. co
xpaHHIOID;MH 3TH aCIIMITTOTIIKM) CeKTOphl. 

-nocTpoeHonpe,ncTaBJieHIIe, B paMKaxKoToporo npeo6pa3oBaHIIH II3 He
K~m6po~O'IHOro ceKTopa OKaJhlBaiOTCH JIMHeHHhlMII. IloKa3aHO, 'ITO B paM
Kax · 3-r:_OrO npe,n:cniBJieHIIH S~,n:yaJibHOCTb BhlCTynaeT B poJIM JIIIHeHHOI'O 
.IJ:IICKpeTHOro. npeo6pa30BaiiiiH. 

_:.IJ:JIH cno6o,nHOH OT BeKTOpHhlX norre:ii MO.IJ:eJIII; _COOTBeTCTBYIOme:ii ceK
Topy 6e3M:acconiux none:ii 6o3oirno:ii • cTpJHhl, IIccn~.Ilonana nociieil:yromM 
pe:n:yKniiH Ha :n:ml. II3MepeHnH. IlocTpoeHo. :Honoe KIIpannHoe (He curMa
Mo.nennHoe) npe:n:cTanneHue, MaTpun:a Hyneno:ii KpiiBRJHhl KoToporo o6o6-' 
rn:aeT MaTpun:y · Benn:HcKoro'-3axapona ,nnH 06rn:e:ii Teopiiii 0THOCIITenn:. 
HOCTII. y CTaHOBJieHo .UucKpeTHoe· npeo6pa3oBaHIIe . Tll:na rrpeo6pa30BaHIISI 
KpaMepa II Ho:iire6ay3pa, CBH3hlBarorn:ee ciirMa-Mo:n:errhHoe M He.:..curwi
Mo,n:ennHoe npe,n:cTaBneHIIH. 

- :n:nH 6o3o~Hoii CTPYHhl B ITHTII II3MepeHIIHX nony'leH Knacc TO'!Hhlxpe
meHIIii, CBH3aiiHhlii c :D:BYMH npoM3BOJihHhlMM pemeHMHMM ypanHeHIIH 3Im
eTa :n:nH 06me:ii Teopiiii 0THocuTennHocTM. IloKa3'a:Ho, '!To cooTBeTcTny
romue noTeHUIIaJiaM peineH-i1I Keppa n~menhle. Koiicpiiryp~niin o6ira:n:aroT 
ropii30HTOM. 

Anpooanlii.SI pa6oThl. MaTepiianhl, npe,n:cTanneHHhle B ,n:IIccepTaniiii, 
.IJ:OKJia,ll;hlBaJIMCb Ha <;ne,nyiOin:MX KOHcpepeHn:IIHX M ceMMHapax:.XV-M Me)l{
,nyHapO.ll:HM KOHcpepeHnMH "06mM TeopiiH 0THOCIITeJibHOCTM uTpaBM
TanuH", r.: IlyHa, liH.ll:IIH, 16-20 ,n:eKa6pH 1997r.; Me)l{,n:yHapo,n:HM neceH
HHH mKona "HenepTyp6aTMDHhle nonpochl Teopiiii CTPYH II cynepciiMMe
TpM'IHhle Kanii6poBO'IHhle TeopiiM", r. TpuecT, liTaJIIIH, 23-31 MapTa 1998 

' ; . 
r.;<aay'!HhlX ceMl9lapax J1a6oplnopM1I TeopeTII'!ecKo:ii cpii3IIKII HM. Boro-

.. nro6ona OII5III (lly6Ha); .. PocciiiicKoro, YHIIBepciiTeTa :n:py)l{6hl Hapo:n:oB 
(MocKna); M IIHCTIITYTOB IF-:UNAM, _CINVESTAV (MeXIIKo, MeKCIIKa); 
IFM-UMSNH (MopeniiH, MeKCMKa); IF:UBAC (rBaHaXBaTo, MeKcnKa); 
BUAP. (Ily36na, MeKCIIKa). · · . 

IIyonliiKanulii.''OcHoBHhle pe3yJILTaThl .nuccepTannn ony6niiKoBaHhl B 

pa6oTax [1-10]. 
:r.;: 5,'. - . . . . -

.. :. 06'beM l'[. CTPYKTypa . .nuccepTaD;JiiH. nuccepTaniiH ~OCTOIIT H3 BBe-
:n:eHIIH, '!eThlpex rnaB II 3aKJIIO-.ieHIIH. 06mu:ii o6'beM ,niiccepTannn 94 cTpa-

. . , . . . . . . . . . . . ' ; ~ . . ~ 

HIID; MaiUIIH_o~:UICH?I'~ TeKCTa,. BKJIIO'IM_ O.ll:IIH pHCYHOK li -CITIICOK JIMTepa-
Typhl II3 105 Ha~Me~OBaiiiiH. 
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OCHOBHOE CO.UEP:tKAHME .. .UMCCEPTAUHM ... - ~ . . ; ' . . - ~. ;. . . . " ' . •. - ' 

.. ·;," { 

. _Bo BBe,l(eHHH II3narae'J:GH npe,nMeT_ :D;CCne,noBaHIHJ.II ,naeTca; ,Kp;1.TKOe 

onliCaHIIe co.nep:11m~g p;H<:;~epTQ.U;IIII~ . . . . .. . , ·, ,, . · . . . . . 
. B rrepso:i rnase 3a,n~m o6IIUiii .KOHTeKcT, B paMK1lJC ~QTopo~o ;no~m~-

KaiOT Mo.nenH CTPYHHOH rpaBHTan:HH, II3Y'leHHb1e B p~qoTe, .: . ,. . . 
rnaBa COCT,C~H,T 113 . .D:~YX pa3,nenOB .. Pa3,nen)). :UOCBmJ:eH .. llCTOpli'Ie-

• . • • • . '· • . '· . - .. . ' '. . . ~ . • • • • ..-. ~. t '. • . . ~ • -, ,• . • ~ • " 

CKOMY ~>UIICaHIIIO TeOpliii <;ynepcTpyH II ee COBpeMeHHOMY IICTOnKOBaHUIO 
KaK M_:;e~p~H.-B ·pa3rien~ 1:2 · ~3no2Ke~~ o~~oBH~~ 'c~oii~T~a · 6o.3oH~o~o 
ceKTopa HII3Ko3in:~preill'l~~Koft ~cp~~KT~~~oii Teopnn nonH reTep~TH~ec:Koii 
~~py:Hhi, · Top~n.nanbHo • c~oMna~THcpnn:nponaHHoii Ha TPII H3if~peHH~. : B 

'!a~TIIOCTII, npe~cT~BneH·a ee O(d+ 1; d + n + 1 }-:-cHMMeTpH'IHrur Knpanb!IM 
MaTpli'IHaH cpqpMynHpoBKa. , · · · · · · 

Bo BTopo:i ~mise nocTpoeH HOBhlii MaTJm'IHhlH cpopManH3M, ~a oqR1~·e 
KOTOporo llOnJ'leHbl HOBble TO'!Hble pemeHIIH ~pe~epHOH 3cpcpeKTIIB~O~ 

' . , . . .... :; . ~ " . 

Teop~II nonH_ reTepoTII'!ecKou CTPYHhl. -
. ' Tnana c'ocTOliT H3 Tpex pa3.nenoB. B pa3.nene 2J llOCTpoe'Ha HOBM' 1{~-
pinbH~ (cl:J:rMa-Mo.neiibli~) M:~TpHn:a TeopHH [1]: · . . ' ! ; 

· B pa3,nene 2.2 pa3BHTa (popMynHponKa Teop:HH n · TepM:u:B:ax .nnyx' Ma

Tpri'IHhlx noTeHn;Hanon 3pHcTa X 11 A, pa3MepHOCTII ( d + 1) x (d + '1) 
II ( d + 1) X n COOTBeTCTBeHHO, TeCHO CBH3aHHbiX C paHee BbiBe.IJ:eHHOH KU

panbHOH'MaTpHn;eii [1]-[2]. YcTaHonneHacBH3b Me2K.D:y 34}cpeKTH~Hoii Tpex

MepHoii TeOplieH nong reTepOTII'leCKOH CTpJHbl II CTan;IIOHapHOH TeOplieH 

3iiHmTeiiHa-MaKcnenna. Eom!e Toro, noKa3aHo, 'ITO .D:aHHbiH MaTpri'IHhlH 

cpopManli3M co,nep2K1IT CTaD:HOHapHyiO TeOpliiO 3HHillTeHHa-MaKCBenrra B 
Ka'!ecTne-'lacTHoro cny'laH [3]. 

· B pa3,nene'2.3 II3no2KeH anropHTM,·ll03BonHIOIUIIii nony'IIITh ceMeiicTBO 

cTan:uoHapHbiX 3KCTpeManbHhlx· pemeHuii, o6o6maromux Kriacc· pemeHHii 

ll3pa3nH-BHnbcoHa-IIepema Teopnn 3iiHmTeiina-MaKcBenna na cny"laii 

paccMoTpeHHoii TeopHu [4]-[5]: IIocTpoeHHble HaMil pemeHHH ormcb!:BaroT 

· ceMeiicTBo npamaromuxcg akcHam.no CIIMMeTpli'lHhlX II nepexo.n.simmc na 

npocTpancTBeHHoii acHMUTOTHKe n ·• npocTpancTno:-npeMH. Tay6-::-HYT Hc
TO'IHIIKOB c 3ITeKTpli'leCKmm II M~lmTHbiMII 3ap~aMU (6).:_:[7). ll~Ka3ano, 
'~T.O 3apg,n:hl nocTpoennoro pemeninr OKa3biBaiOTCH c6anaHcHpomimihlMli, \> 

To ecTb CHnhl npHTH2Ken1IjinonnocTb:ioKoMUeHcH!>y!O-rcg·cHniu.m oTiamrn

BaHHH. Ta.roKe noKMaHo, tlTO r~~poMarHHTHhle cooTnomemiH cooTlleTCTBY

IOID:IIX npama:io:rrriixcH nonenbiX Koncp~~rypaluni npnimMaroT npoH3BonLHhle 
3Ha'leHHH. Bbl.l(eneu no.n:Knacc npamaiOID:IIXCH pemeimii Tinia· 'IepHbiX .n:hlp 

4 

r:::' 

\ 
) 

v 
l 

' 
-

c 3JleKTpH'IeCKIIMII 11 MarHIITHbiMH 3apg,naMII np11 ycnoBIIII 3aHyneHIIH HYT 
: < " ' ' ' -· ·: ~. • - < 3 - ' ·- .'' ' •••.. · • : •. ' • • ·• ' - • ·' • : . : :- ;· •·. '; •. ; : ; 

3apH.IJ:~B. :' ;-- , . _ : , ... , .. ,. . ., . . . 
B naparpacpe 2.3.1., p~~CMOTpeH.l:Ja'c~HbiH cny-.I~ii, COO;BeTCTBy'rolUIIii 

69~oHnoMy ~~K~~PY:Te~p~jv: ::;: D = 4cyn~prp~~~.r~ 11 ~oKM.ko, 
'ITO Han.neimble HaMil p~m~HHH nocnpoir3n~.D:HT nonyqe:EnThrii: paeee ··c::Yne:P- · 
CIIMMeTpli'IHblll, ~mace CT~IIOHa,P~ pemeHHll_TIIlla .IJ:II~H{)B: . . : '.' . ; . . . . 

. B TpeTbe:i rJiaBe TID:aTeUbHO IICCne.no:Bana rpYnua rrarpaH2KeBhlX npe- .. 
o6pa30B~HIIH CII~~eTp~~ .(U~.nyahi,~~~T~j Tp,eXM~pHOH '3cii(t}eKT~H:~:i Teo~ 

•. • • • • • • • " l - , • ·:, ~ ' ~ • ' . ~. • ' 

pHH.nonHreTepoTH'!ecKoii cTpyHhl. ,. . :." 
Tnana 'co.nepfKIIT'IeTblpe pa3_,ne~a. B pll3.nene3.1 y~T~onne:Ho'.neiicTBIIe 

nonnoii_ rpynnhl cH~Me-i-pllii Ha rroT~nn:mtrr~ 3pH:cTa [1]: .Uane~ 'ripmnne
.neno pa3n02KeHIIe :(J-,nyanbHOCTH Ha K~6poBO'l~bl:ii II He~aJrilfip'ono..'.rni,m 
.ceKTopbl I!Pep6pa~onan~B:· Ilocn~ ~ cpHK~axin:H Kann6ponKn, (c?oTBeTc'!BYIO.
m~ii acp:MnTOTII'!ecKH.TPIIBHanbHbl}.fllOTeiiD:H~aM), Bbl,nene~ :see Ko:Heti
Hble npeo6pa3onanuH, coxpaHHIOIWie ~c;:H~TOTIIK'n: ll: n9c~poeno npe,ncTa

nnenHe. Teoprm; J:!~H~apH3yromee HeK~6poBo~ii ceKTop. IloKa3a.Hb, 'ITO 
npeo6pa3oBaHIIH '3T()ro ceKTopa o6pa3y:ioT no.nrpyimy "3apH2Karo:rn;m{ cirn

MeTpuii'~ (3Tu.npe~6pa30BaHHH renepiipyroT ~~piDI(eHHble peme:H~.si n3 ire-
3apH2KeHHbiX) [3]. ~:' .. . . , . . .. . . . ; , ; .. , , . ~' _, 

B, pa3,nene 3.2. nne.nena HOBM napa MaTpii'IHhlX no::renn:Hanon, nHB:eiiHo 

npe~6pa3yromn:xc~no.u .neiicTB~eM 3~pH2KaiOIIUIX c~e,;_.pnii, ·KaK.zi~~ c~a
D:IIOHapnoii TeopH~ 3iinmTeiina-MaKcnedna, ~~ 11 ~rrH Ii~~K03HepreT~e
cKor~ npe.n~na Te.oprm reTepoTII'!ecKoii.cTpyB:hl·. Ha ocH:one 3THX .ziny)c :rio
Tenn:Hanon irq~Tpoen . e,nliHhlii ( d +.l) x ( d + 1)-~~Tpu~ IIOTe~Han, 
nnn~iino np~o6pa3yiOuWHCH no.n .neiicTBIIeM SO (d}, 1) ~ Sb( {+ ~,+- .~) 
rpynnhl ciiMMeTpHii. 3ToT cpaKT no3BOnHeT ycTaHaBmmaTb CTPYKTYPY 
no.nrpynllhl 3apH2KaiOmHx CIIMMeTpHii . .Uan~e, ·. na .ocHoBe 3T~ro e,nHHoro 

I .. : •. " . • ' .. -,' • 

nnneap1I3YIOID:ero llOTeHn;IIana llOCTpoeH 06IUIIH .IIHBapliaHT,rpyllllbl, 3il.pH-
• ' • - • ' 1 - '·.. • • • • •• ' .,_:_. 

2KaiOID:IIX CIIMMeTpHH.. "'" 
B pa3~ene 3.3 .Hccne.nonaHbl nonenble KoHclJIITYPaD:IIII M~Y xoTopbiMII 

cymecTByeT nnne~M .. ~aBIIC~ocTb._ IloK~a:Ho, . ~'r.o . 3'!11. no~g· ·T~e 
HBnHIOTCH HHBapHaHTHbiMII · OTHOCIITenbHO rpyllllbl 3apH2KaiO~. CIIMMe
TpHH. Ilp11 ycnonnn 3anyneHHH cooTBeTcTBJIOID:ero HHBap~8JITa,.>nhl.ue
nen no.n:Knacc none:shlX KOHcp~~rypaluni, conna.narom;ml c ~nac;:coM peme:Hml 

ll3pa3nH-Brinbcona-IIepema . .nnH paccMoTpeHHoii Mo.nenn CTPJHHOH rpa-

BIITan;nn. i >. ;; .. . .. L 

· B pa3,nene 3.4 ccpopM)'nHpOBaHa nan6onee o6mas,r TeXHHKa. renepan:nn 

HOBbiX pemeHIIll Ha OCHOBe 3apH2KaiOID:IIX CIIMMeTpllii. IloKa3aHO, ~TO Ha-
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-qJIHaJI e Teopnn Kanyn:hl-K.ne:iiua MO)I(HO noJiyqHTh nee 6e3Maeeonbie nom: 
TeOprui 6030HHOH eTpYHbiii, ,nanee, Been TeOprui reTepOTII'!eeKOH eTpyHhl. 

B qeTBep'I'o:ii r JiaBe paeeMoTpeu PH.D: :0.Ipomeu1Ihlx :Mo.nene:ii eTpyHHOH 
rpan~Tannn, B03IniKaiOIIlliX :B paMKax 3!p!peKTHBHOH TeOpiiii nmisr .reTepo

TII'IeCKOH eTPYHhl· 
rnana eoeTOIIT II3 TpeX pa3,neJIOB. B pa3.nene 4.1 paceMOTpeua Te

opiiH 6e3 neKTopmillc none:ii, -onnehlBaiOIIlaJI · TaK)I(e ua6op· 6e3MaeeoBhlX 
Mo.n 6o3oHHo:ii eTPYHhl [8]. IIoKa3aB:o, 'ITo ua .sr3b!Ke MaTpii'IHoro noTeu
n;nana 3pueTa rpyrma eiiMMeTpii:ii Teopiiii np1Io6peTaeT MaTp1I'IH03Ha'I
HJ'IO. SL(2,R) !popMJ. YeTaHonneuo, 'ITo nx -ijm no.nrpynilhl .srnn.srroTe.sr 
MaTpii'IHhlMII. o6o6meHII.siMII eOOTBeTeTBYIOIIlliX KaJI1I6pono'!Horo II KOH
!popMHOrO rrpeo6pa30BaJIIrii, a· TaK)I(e · npeo6pa30BaHII.si 3nepea . .ilanee llO
eTpOeHO.MaTpii'lHOe eKaJI.sipHO-BeKTOpHoe JiarpaJiiK(mo npe,neTaBJieHIIe Te
oprui. IIpii IIeene.no:BaHIIII noene,nyrome:ii pe.nyK:n;nii ua .nna II3MepeHII.sr nne
.neu 3pM1ITOB'MaTp1I'IHhlH llOTeHIJ;IIaJI 3pHCTa, onpe,neJI.SIIOIIlliH HOBOe KII
paJibHOe (ue eiirMa....:Mo,neJibHOe) npe,neTanJieHIIe Teopii:II. Ha · oeuone .neB:., 
eTBIITeJibHOH II MHIIMOH -qaeTe:ii 3TOro llOTeHIJ;IIana llOCTpoeua MaTpii:n;a 
Iiyneno:ii Kp1IBII3Hhl, o6o6maroin:asr MaTpii:n;y EeniiHeKoro-'-3axapona 06me:ii 
Teopiiii 0THO~IITenbuoeTII. Y eTauonneuo ,niieKpeTuoe MaTpii'IHoe npe
.o6pa3oBaHIIe THna npeo6pa3onauii.sr KpaMeiHL-"Hoiire6ay3pa, en.sr3hlBaromee 
eiirMa-Mo.nenbuo~ npe,i:J:eTanrieuiie e npe.ncTanneuiieM B TepMIIHax IICxo.n
HhlX cTpyHHhlX· none:ii. 

B pa3.ri;ene 4.2 paccMoTpeua' n.srTIIMepuasr Mo.nenb 6e3 neKTopuhlx no
rie:ii, .nonycKaiOIIlaJI .nna KOMMYTIIPYIOIIlliX neKTopa KIIJIJIIIHra. C!popMy

. n1Iponauo K3nepono · npe.ncTaBneuiie Teopiiii · ua · .sr3hlKe nnyx naKyyMHhlX 
noTeH:n;IIanon 3pucTa [9]. IIoKa3auo, irTo: ,niicKpeTuoe npeo6pa3oBaHIIe, 
, CYIIleCTBYIOIIlee Me)I(.D:y 3TIIMII. llOTeHIJ;IIaJiaMII ll03BOJI.sieT · ycTaHaBJIIIBaTb 
ani>TepHaTIIBHoe npe,ncTanneHIIe T.eopiiii B TepMIIHax 2 X 2-MaTpii:n;. Ilo
cne uano)l(eHII.sr ycnoBII.si aKciianbHOH CIIMMeTpiiii npiine.n:eHhl TPII CIIrMa
,Mo.n:enbHhle II Tpii He CHrMa-:-1<10.D:eJibHhle npe,nCTaBJieHII.si TeOpiiii. Y CTaHO
. nneubl cooTBeTCTBYIOIIllie npeo6pa30BaHII.si TIIna KpaMepa-HoiiTe6ay3pa 
· Me)l(ny miMII . .Uanee nony-qeu n.s:TIIMepHhln JIHTepnan, .srnuo 3aBIIc.srr:ini:ii oT 
noTeun:minon 3pucTa; IIocTpoeu Knacc n.s:TIIMepHhlx pemeHIIH TIIna -qep
Hh!X .n::hlp ua· ocuone .n:nyx ue3aBIICIIMhlX pemeHIIH K3ppa .n:n.sr 06me:ii Te
op1m 0THOCIITeJibHOCTII. IIoKa3aHo, 'ITO cpe.n:II HliX HMeroTc.sr .D:IInonbHhle 
KOH!pnrypan;nii, CKphlTble llO.D: rop1I30HTOM. 

Pa3,nen 4.3 nocn.srmeu II3y'IeHHIO:'IeThlpeXMepuonTeop1I1I 3:iiumTe:iiHa
MaKcnenna c .D:IInaTOHOM II aKCIIOHOM (3M.UA). 3Ta Teopii.sr TaK)I(e .n:~nyc-
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KaeT K3nepono npe.n:c'fanin!urte npii:ua:nii'Iliiio.n:.Horo II.D:BYx BP.KTopon KIIJI"
JIIIHra. B paMKax 3To:ii Teopiiii nnepnble BhlBe.n:eua: co:aoKynuocTb KoMnneKc
HhlX noTeH:n;IIanon, niiue:iiuo npeo6pa3yrollllixc.sr no.n:'.n:e:iicTBIIeM rpynn:hl:3a
p H)l(aiOIIlliX · CIIMMeTpii:ii · [ 1 OJ/ 3i'n Ii:or,eun:IIanhl :n<?3Bon.srroT 3herauTHhlM 
o6pa3~~ ~~uc~~~~b'ac~MnTo'TII'IecKiJ 'nh~cK~e n6nenhie K~u<Ph~yparinll:; C 
IIX )l(e no:Monu;ro rrocTpoeu o6~:ii IIHI1ap·IiauT:rpynnhl 3ap.sr)l(aiOIIlliX npe
o6p~3bimHii'ft 'cxh.iM~TpHII.''.: ~;~ . '" <'•< 1 :~,:~>' ,:, ~~o:c: 

·. : B '3~Knro-<ieuHH' xpaTKO~:'c!p'op.Mymrp.onaiulbl:; OCHOBHble; pe3JJibT~Tbl 
.D:IIccepTal:u!Ii', Koi'op'bi:e-nb!H:oc.sr'fbr na 3iilim:-ry: '' ,:.-,. ··i' <' ,.,. ·: 

B npiino)l(eHIInA nocTpoe!Ihl 'JIIIHeap1I3YIOIIllie noTeH:n;IIan:hli3plicTa .n:n.sr 
cTan:IIouapuo:iiTeopii1I 3M.UA;:>: · ',: :,.:;- :·:-·: :;;·:;·; .·:·.·; .. ;., . ' .;. -

-B ·npiiJIO)I(eHIIII B ii3y'iatm:i 'CTpY,KTypa: anre5pbi3ap.sr./KarolllliX CIIM:&u!
TPIIH 3!p!peKTIIBHo:ii Tpex:Mepuo:ii'Teopiiii r'eTepoTII'IecKo:ii cTpyuhl; · ·::-· r 
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