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~ XAP AK'l'EP.HQ'IW<A.._J?Af:,Q_TU 

Axll&Jn,HQQ'l'l> _'l'8ML1 

B OBHSH O llOO'l'p08HE8M Od'I>8,IOiIH8HHOI T8OPHH OJiadwi: H 8JI8RfPOMBr
HE'l'HHX B38HMO,nelcTBllli H MOX8JI8it "dOJil,IIIOro O6'I>8,Itl!H8HEH11 6WI ,noo'l'Er:HyT 
CYJ118OTBemud!: nporpeoo B llOHEMBHEE ,IJ;l:IH8MEIO!I B38HMO,neloTBllli 8JI8M8HTap
HHX t{8OTE~. IlpE 8TOM RJIIJq8BYJ) p0Jil, OHrp8JI npHmnm RaJmdp0BOtJH02 HH

B8pB8HTHOCTE, ROTOpsa llOOJI8 O'l'RPHTHH HBJI8HBH XHrroa H oBOaoTB8 nepe
HOJ>MHPYeMOOTE HeadeJieBHX TeopHI oo onoHTSHHllM HSpymeHEeM oBMMeTpmt 
OT8JI ~YH,Il8M8H'l'OM ;rvIH llOOTp08HEH O6'I>8,IJ;l:IH8HHHX MO,neJiel. 

O,nHSKO BOS e~e OOT88TOH OYJ118CTB8HHHit llp0HSBOJI B BH6Ope urrooB
oxoro C8RTOpa O6'I>8,IJ;l:IH8HHHX MO,neJiel, tl'.TO 38M8THO CHEl!88T BX npe,noxasa
TSJil,Hym CHJiy. C QSJil,D YCTpaH8HEH 8TOro H8'AOOT8TR8 6HJIH npe.nnpHHHTH 
llOllHTIO!I HalTH M8X8HESM ,IJ;l:IH8MEtl'.8OROro HapymeHEH OHMM8fPHB. 

B tl'.8O'l'HOCTH, 6OJil,IIIO8 paSBH'l'B8 llOJIYtl'.HJlll MO,neJIH COCTaBHHX tl'.8CTEQ 
B paMRax rHllOT88H 11 T8XHE~8T8 11

, npoTOTHllOM ROTOpWt HBHJI8Ol> RB8HTOB8H 
Xp0MO,IJ;l:IH8MHR8. CBasaHHHe OOCTOHHHH B HHX peaJIHSymTOH KaR CHHrJI8TH no 
rpynne 11T8XHE~8Ta". B pesyJil,T8T8 s,neo1> OHOB8 llpEXO,IJ;l:ITCH HM8Tl> ,neJIO 
o HepemeHHoa npo6JieMol KOHqiailHMeHTa n Boo6me c npo6JieMoil cB1IsaHHux: 
COOTOHHHft B RB8HTOBO2 T8OpHB llOJIH. 

,npyrol no,nxo,n R llOHHTHD COOTSBHWt tl'.SOTHQ OCHOBSH HS pacoMOfP8-
HHH BX R8R ROJIJI8RTHBHHX BO36Y3,Il;8HHI H8KOTOporo ~YH,IlaM8HT8Jil,HOro llOJIH. 
BHHBJieHHe B:HyfPeHHel CBMM8TpHB HeJIHHelHoro BSSHMO,nettcTBHH ~YH,Il8M8H

T8Jil,HWt llOJiel MOllteT llpEB8OTH, B npHmnme, R OnHcamm Boero MHOroodpa-
8HH Cll8RfP8 8JI8M8HT8pHHX tl'.8OTHQ H ,IJ;l:IH8MHIO!I HX BSSHMO,nelcTBHI Ha 8,IJ;l:I
HO2 OCHOB8. 

.1 ij8Jll, pa6OTH OOCTOlJT B q>OpM3'Jll!p0BR8 M8TO,Ila H8XO~8HHH 8HOM8Jil>HHX 
cpe,nHHX ;rvIH MHOrOROMIIOH8HTHHX nOJiel; llOJiytj'.8HHH JIBJI8HBH XHrroa KaK ,IJ;H

HSMlJtl'.8OROro &4xl>eKTa, OCHOB8HHOrO HS 6oroJIJJ6oBCROM M8X8HESM8,H8PY1118HHH 
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OHMM8Tl)Jra; oooo~emm noJiy<IeHHl:lX pesyJII,TaTOB Ha CJiy<Iafi HeaOeJieBWC 
rpynn H nOHCK8 MJIIHBMBJil,HOtt npoCTOfi rpymm )J,7Ill nooTpOeHH.11 oo~e,IJ;llH8H
HOtt MO'AeJIH 3~8M8HTapHHX 'I8CTHU. 

HAY1IllA!I HOBll3HA M IIPAKTWIBCKAH UEHHOCTL 
B ,IJ;llCC8pTar.nm npe,u.JIOllt8H M8TO.n H8XOli,It8Hll.ll aHO?Jl'.8JII,HWC cpe)UmX )J,7Ill 

MHOroKOMIIOH8HTHWC no~ett. YcTaHOB1I8HO, 'ITO CJ!IMM8Tpll3atn'l.ll ~arpaHlltllaHa 
nOSBOMeT nOJiy<IllTD B JIBHOM BH.ne onepaTOpHyIO CTPYKTYPY BC8X ~eHOB, 
H8HHB8pHaHTHl:lX no OTHOmeimm K rpynne CHMMeTpllll Ha'IaJU,HOro JiarpaHl!Gia
Ha. 

B paMKaX npHOJIBllt8Hll.ll car.1ocorJiacOBB.HHOro nOJI.R: nOKa.38.HO, 'ITO 'I8Tli!
pe~epMIJOHH8.ll ( v- A )-TeOpll.11 oo~a.naeT BC8MJII OC008HHOCT.m.m, KOTOpHe 
llpHCyntB aOeJieBOtt MO,ne;m co cnOHTaHHHM HapymeimeM CHMMeTp:im:. KoHCTaH
TH CBJISH B .naHHott MO,ne;m OKBSHB8DTC.ll BSB8CTHl:lMH WyHKin'JHMB .nByx napa~ 
M8Tl)OB - JDKaBCKOtt KOHOT8HTH OBJISB H BBKYYMHOro ope,nHero noM XBrroa. 
IlOJI1'18Ha oneHKa Ha Maooy XBrroOBOKOro OOSOHa. 

Hoo~e,11yeTO.ll ,IJ;llH8Mll'l80K08 HapymeHBe OHMM8Tl)BB B MO,neJIH O 'I8TH
pexgjepMll'OHHHM BsaBMo.nettoTBBeM, ooJIB.namtett U(N) -cHMMeTpnett. IloKa
saHo, 'ITO rpynno! HHBapBaHTHOCTH BBRYYMB RBMeTo.11 rpynna OTNJ. Hatt
.neH cneRTJ) ROJJJI8RTHBHWC BOSO~eHBtt B oneKTP WBSB'I80RBX 'IaOTHU ,naH
HOtt T80pBB·. 

YOT8HOB1I8HO, 'iTO BOKJIDIDJTMDH8.ll. rpynna E6 RBM8TO.ll MBHm48Jll,
HO! npooTott rpynnott )J,7Ill nOOTPQ8HB.ll 00~8,IJ;llH8HHO! MO,ne;m 3~8M8HT8PHWC 
'IaOTHU B paMKax ooroJDOCloBOROro M8TO,na ,IJ;llH8MB'I80ROro HapymeHB.11 OBMM8T
pBB. Hoxo,nHH! JiarpaHDaH Teopo oo.nePJIOIIT oaMo.nettoTBBe WYH.naM8HTaJII,
Horo OIIBHOpHoro noM, ROJJJI8RTHBHH8 BOS0~8HB.ll KOToporo llpoRBMDT 
OBO!OTB8 K8JIB0p0BO'IHHX B XBrrOOBOKl'IX 'I80THU. Ooo~eT0.11 npo~eMa · 
:zepapXBB we:PMBOHHHX Maco. 

.AHaJIBs MO'A8JIB llpBBO.nBT K T80pBB oes t -KBapxa O .nBYMII W8JlMBOH-
HHMH E6 --MyJII,THM8T8MB. 

.umI SAIIlWIH BH,l[BMrAXYI'Cfl CJIEilYKI!jl1E OCHOBllliE 
PE3YJil,TA'IH, IlOJIYtIEHH!lE B llHCCEPTAllllH: 

I. IlOK8S8HO, 'iTO oorJIBOOB8HHa.ll 00 OTaTBOTBKOtt O.BMM8TpB38In'J.ll JI8-
rpaHDall8 ll0SBOM8T no~n B JIBHOM BB.ne onepaTOPHYJl CTPYKTYPY B08X 
~8HOB, H8BHB8pBSHTHWC no OTHOID8HBD K rpynne OHMM8TpBB Ha'IaJU,HOro 
JI8rp8HDSH8. 9TOT M8TO'A 94X»8KTBBHO BOnOJII,Sy8TC.ll JUill H8XOllf,lt8HB.ll 8HO
M8JI1,Hla cpe,nHBX llpBM8HBT8Jll,HO R MHOroROMIIOH8HTHHM noJIRM. 

2. YCT8HOB1I8HO, 'ITO )J,7Ill H8JIBHeihioro 1i8Tlip8lql8:PMBOHHOro BS8BMO
.nettoTBB.ll noRMeHBe ROJJJIBRTBBHWC BOSOy.,-iteHBtt B ~'¥ -KaHS~e Boer.u.a 
COllpOBOJ!Q];aeTCSI ROJJJieKTHBHWvm MO.I{a.Ml! B 'f' 4' - :u 'f lji -KaHaJIB.X. 
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3. Ha OOHOB8 ooroJDOOOBOKOro M8TO.u,a Hapymeim.11 CRMM8TpBB, npB o.n
H0Bp8M8HHOM paOCMOTJl8HBB KOJJJI8RTBBHWC BOSOy.,-iteHBtt B llp.llMOM H xpocc
KaHSJIBX, nOOTJl08H8 no~eBa.a: MO'A8JII,, BOCnp0B3BO.IUml8.ll .IIM8HB8 XBrroa. 

4. KOHCTa.HTH CBlIS:U B .I{aHHOfi MO.I{eJm JIBJIIIIOTC.11 ~ JllillII, .I{Byx 

nepeMeHHHX - JDKru3CKOii ROHCTa.HTH CBJl3:U :U :aaeyyMHOro Cpe.ztHero llOJI.R: Xllr
rca, 'iTO . .naeT B03MOJKH00Th YCT8.HOBllTh OBJl3b MeJKJJY ROHOTaHTOfi RWmOpo
BO'lHOro BSa.HMO.I{eiicTBli.ll :U ROHCTaHTOtt caMO.I{eiiCTBll.11 llOJI.R: X:urrca. IlOJI1'18-
Ha onemta Ha Macey XlllTCOBCKoro oosc>Ha:MHt.<t~~,., 65 ThB. 

5. HsyqeHa H8808JI8B8 U(N) -BHB8PBSHTH8.ll MO.lt8Jll, C .nBH8Ml!1i8CKBM 
Hapyme:imeM OHMM8TpBB. IloxasaHo, 'ITO BaRYYM .naHHOfi TeOpBH OOJia.naeT 

O(N)-cHMMeTpnett. Hatt.neH oneRTP WBSH'Ieoux 'IaOTBU. 

6. B pesyJII,TaTe aHaJIBsa .nBH8MB'I80ROro onoHTaHHoro HapymeHB.11 
OBMM8Tl)HB )J,7Ill H8a08JI8BWC MO.I{8JI8tt yoTaHOB1I8HO, 11'1'0 rpynna E6 RBM8T
O.ll MJIIHHMSJIDHOtt llpoOTOfi rpynnott )J,7Ill 00~8.nBH8HHOtt MO'A8JIB 3JI8M8HTapHWC 
'IaOTHU. 

AnpoOaID!.11 ljlilOC8pTaUHlf 

0CHOBHH8 M8T8pBaJIH .nzooepTSin'JH 'AOKJia,nHBaJIBOh Ha 08MBHapax Jiaoo
paTOpBH TeopeTB'Iecxott WHSHIW Oo~e.nzHeHHoro BHOTBTYTa JI.I{BPHHX nccJie

•.noBBHBfi, Ha KOHWepeHll:J<tlD[ MOJIO)Ull yqema: B EpeBaHOROM WBSB'IeOKOM BH
OTBTYTe (EpeBaH, I98I) B JI'N, Ha Mell)zyHapo.I{Hott KOHWBPBHin'IB no WDSB-
xe BliCOKl'IX 3Heprztt (JIBooaOoH, I98I). ' 

Uy~amm 
no M8T8pHaJiaM ,miooepTaWJB onyOJIBROBaHo 6 paOOT. 

Oo~eM paoom 

,llBooepTaWJ.11 OOOTOBT BS BBe,neHB.11, 'I8Tlip8X rJIBB, sa~eHB.11 H -qe
Tlip8X llpBJIOX8HBtt, C0~8PJIOIIT 78 OTJ)aHBU MalllBHOllBOHOro TSKOTa H OB~O
rpawH'I8CRBtt OimOOR :U3 II? HaSBSHlrli. 

COJtEPXAHHE PA.BOTH 

Bo BB888HBB llpBB8.I{8H oosop M8TO'AOB T80pBB BOSMyllleHBtt,He JlBJilll)

meiiCSI pasJIOZ8HB8M no ROHOT8HT8 OBJISH. Ome-qaeT0.11 B8ZH8.ll po.JID llPBHin'l
na OBMMBTPBB B OOBp8M8HHOfi T80p8TB'i80ROtt Wll8HR8, B 'iSOTHOOTH, B T80-
pBB WSSOBWC nepeXO.I{OB. Ilo.nxo.n, BltJID'I8:mtB! B 080.ll yxasaHHHe BH1118 8JI8-
M8HTH annapaTa T80p8TB'i80ROfi WBSBRB, RBM8TO.ll O.nHBM BS BOSMOllHHX ny
Tett nOOTJ)08HBSi 00~8.nBH8HHOtt T80pBB 8~8M8HTapHWC -qacTHn. l{aHO RpaTR08 
oo.nepzaHBe .nzooepTain'JB. 

3 



B newott r,MBe, § I, paaBllT MeTo,n Hruc~emm a.HOI,ia.JU,Hb!X cpe.nmoc 
}J)UI MHOrOIWMIIOHeHTHWC noJieil Ha npm.1epe Teop,rn co B881™0;1J.eilCTBH8M TlI
na "TOK X TOK". 3aMetteHO, tJTO npll6JmllteHHe C8MOCOrJiacona1moro noJI!l 
COBMCOTHO C OIDilM6Tp:Z38UHC:ll Jiarpammana II08DOJI!lCT IIOJIYtJ8TI, B HIJHOM DH
;11.e onepaTOPHYD CTpYKTYPY DOCX tJJIOHOD, H8HHD8PH8HTBllX no OTHOIDCHlIID K 
rpynne CHMMeTpID! H8'!J8JII,HOro JiarpalDIWaHa, HJIB, ;!J.pyrmlH OJIODaMB, ,Il,HHa
MHtJCOKOC OIIOHT8}IHOe Hapym01mo CHMMeTpID!. 3TOT (p8KT ;ll.OK88HBaeTCJi D 
npHJIOllteHHH Il. 

HaBOCTHO, tJTO 'l:6TUpcxrpepMBOHHH6 TCOpID! B paaJI0.1ltemm no KOHCT8H
T8 CMSH JiBJI.RlOTCJi HenepeHOpMHpyeMUMH. 0;11.HaKO B paaJIOXemm IIO ope;ll.He- · 
My noJm ]I)lSi. }IO}WTOPWC tJempexrpOIJMHO}!HllX T60pl'!it 6WJ:a ;ll.OK88aHa nepeHOp
MBpyeMOCTI,. B § 2 npe;11.cTaBJieH MOTO;ll. paaJioxe1msr no ope,JUreMy noJIIO npo
l'!8BO;ll.flll{ero (pyHltnHOHaJia TOOpHH C IIOMOlll:&ID KO!ITlUtyaJII,HOro HHTerpaJia. 

§ 3 nOOBm!l8H cnennaJII,HOit MO;ll.eJIH C tJ6THJ)exrpep.moHHUM B88IDJO;ll.eil
CTBl'I6M. IlOJIYtJOH o6nmtt BH;ll. aHTHOHMM6Tpll80B8HHOro Jiarpa:rumaHa, Haitn;e
H8 M8Tpll~ IIOpOXO;ll.8 OT ,Il,H8rOHaJII,llllX 6HJIHH6llitwt KOM6HliaUHil r -M8TJ)ID4 
K l!X 8HTBOHMM6TplI80B8HHOil !pOpMe. lIOK888HO, tJTO 8HOMaJil,Hli6 ope,!Ume B 
iPf -KaHaJie Boer;ll.8 COIIpoBOlE,Il;aIOTOJi IIOSIBJIOHlIOM aHOMaJII,}lllX ope;ll.HlIX B 
lj/4' - H f If -KaIIaJI8X. B npllJI0.1ltOHHH Ill npl!BO;ll.6HO o606l!lOHBe MCTO;ll.8 an

THOHMMeTpH88Ullll HS OJIYtJ8il Ollll'HOpnoro IIOJI!l, npeo6pa8YIClllOroca no rpyn
ne BeyTpeHHeil OHMMOTpID! VltJ). 

Bo BTOpoil rJiaBe B paMitaX 6oro.mo6oBOKOro MOTO;ll.8 napymeHlIH OJIMr4eT
pHH lIOCJie;ll.OBBHO ,mmm,mtteOKOe onoHT8HHOe mipymmme OllMMeTp.rn WU! 'l:e
THJ)e:xipep.moHHOfi T60pHH C ( V-A )-B38llMO;ll.OtlOTBHeM. B § I B Tepumuax 
KOJIJieKTHBHllX noJieil, BOKTOpHoro H (noeB;ll.O) OKaJI!lpHoro, nOJIYtJ01m ypaB
Heim.11 lt0?.fil6H08Ullll EorOJIID60B8, l1x H8Tpllfil!8JII,Hlie pemeu:irn: COOTB8TOTBY
ElT aHOMBJII,HHM cpe.mnn11. 

B § 2 n § 3 CTp0HTC.ll a~eKTHBHUit JiarparomaH OOCTaBIIUX noJiefi D 
imameM IIOp!l,!UtO Teop:ira B03MyllleHBil. IloKaSaHo, 'lTO ,MHH8Ji TeOpHsr o6Jia
,M8T DOOMH ooo6eHHOOTmm, xapaKTOPimMH }J)UI a6eJieBoil MO;ll.CJIH co OIIOH
TamIHM HSpymeimeM CBMMeTplIB. KoHCTaHTU OB.118B B IIOJIYtJOHHOM ~OKTlIB
HOM .narpammaHe OK88UB8DTOJi B8B6CTHliMl!I 'PYHKUH8MB Jlllml> ;11.Byx napaMeT
poB - lORBBOKOil KOHOTaHTU n BBKYYMHOro ope,JJ;Hero nOJI!l Xlirrca. 

YtJDTliBB.11, tJTO OOHOBHHe OBOilCTBa ,Il,HHSMlltJeOKOro HapymeHB.11 OHMMeT
p:im B Hea6eJieBOM QJIYtJae OOT8DTO.ll npe,mm,m, MOJKHO O;ll.8JI8TI, OilOHKY HS 
v..aooy :mrrooBoKoro 6osoua: M H i~i,s ~ 65 ToB. 

B TpeT1>ett r~ane nooTpoeno o6o6meHHe a6e~eBott MO;ll.OJIB Xlirroa na 
OJIYtJ8tt Hea6eJieBUX YHlJT8pHWt rpynn U(W), CneKTP COCT8BHWC tJ8CTBil 
reopnn Haitn;eH B § I. 

PemeHD'e ypaBH8HHit KOMIIenoannn EoroJIID60B8 npnBe~eHO B § 2. IloKa-
88HO, tJTO OT8H,IU3pTHHe MOTO;ll.U BCOJie;ll.OBBHH.11 CllOHTaHHO Hapymemmx KBJIH6-
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-t~ poBO'!JHUX CBMMeTplltt npHMeHm/lU H B 8TOM OJIYtJae. B § 3 BU'lHC~OH ~eK
TBBmrll noTeHitBaJI xnrrcOBOKHX tJ8CTBil, KOTOpml llOHHllt8eT HCXO;ll.HyID U(fJ) -
OHMMeTpll,ID ;ll.O O(N) -OHMMeTpHH, 3TOT qiaKT ;ll.OKaa~aeTO.fl B npll'JIOl!eHHn IY. 

PesyJII,T8T, IIOJIYtJOHHHil B r~aBe Ill, EMeeT MeTO,Il,HtJOCKOe SHStJeHHe H 
He MOllteT npeTOH;ll.OB8TI, H8 OIIl!C8HHe peahHoro OIIOKTpa a~eMeHTapHHX ttac

~Bil, IloaTOMy B tteTBepTott rJiaBe aHaJIHanpyeTosr BOaMolltHoCTL BH6opa rpyn
nu OBMMeTpnn }J)UI nOJIYtJOHBH peaJmOTl'ItJ8CKOtt MO~e;m. 

HapymeHHe CllMMeTpIDIJpaa6RBaeTCSI no MOlll,lllO:il: Mepe Ha ;ll.B8. 8Ta.na: 

a) G ::> SUcC~)© SVwl2) © U.,, ( 1) ; 

6) SUc(3)© SVw(2)@ U'(U) ; SIJc(3J ® Uuf1J. 
EoJIH peaJilISyeTO.fl 6oro~OBOKHit M8X8HH8M HapymOHH.11 CHMMeTplill , TO :mr
rOOBCKHe IIOJI!l npe;ll.OT8BJIHIDT oo6ott KOMIIOHOHTli HenpnBO;ll.lIMOro cHMMeTpBtJ-.. ' . 
noro Tenaopa BToporo paHra. MllHlIMBJII,HOii npocTott rpynnott, y;11.oBJieTBop.11-
KIQett 8TIDII KpBTepHSIM, HBJI!leTC.11 HOKJIIOtJHTeJII,H8Ji rpynna E5 • 

~arpaHl!WaH TeopHH, nHBapHaHTmrll OTHOOBTeJII,HO npeo6paaoBaHBil 
rpynnu E5 , lI ero OBOiiCTBa 06CYlt;ll.8IDTOJi B § I. lIOJIYtJeH CII8KTP KOJIJieK
THBHHX B086yJ!t;ll.OHlifi. 

B § 2 paCCMaTplIBS.OTCSI BOSMO.lKHM ";IJ.BYXCTyneH'!JaTaJI" cxeMa IlOHRllte
Hrul CIIMMeTpIDI KaJm6pOBOtmott rpymm f, .n;o SVc(3)®!/a(t). 

§ 3 nOCBR!lleH o6cyx,neHHD 8KOnepHMeHT8JII,HWt C~O;ll.CTBHtt IIpO,IJ.JIOl!eH
HOtt MO;ll.OJIH. IIoKaaaHo, tJTO B MO;ll.OJIH HMeeTOJi ;ll.B8 MyJII,THIIJIOT8 qiepMHOHOB. 
t -KB8PKOBOe OOCTomme B HHX He CO;ll.OJ)l!WTC.11. OcHOBHHMB npe;ll.Clt838HPl.ll-

MH .flllJlmOTC.11 : 
I) CYil!COTBOBaHHe tJSTBepToro KBapKa h o aapanoM •j ; 
2) OYillOOTBOBaHHe tJeTBOpTOI'O 88pru!t8HHOro JienTOH8 M- ; 
3) BOKTOpono~o6HOOTI, HeilTp8JII,HHX TOKOB i:.·-H M:.JieIITOHOB; 
4) HaJIHtme MaOCU y nettTplJlIO. 

B aaRJilOtJOHl!B KpaTKO nepetmcJieHll OCHOBHHO peayJII,TaTU,ITOJtyttemme 
B ,Il,HCC8pTannn. 

I. 

2. 

3. 

4. 
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