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OHUAfI XAPAKTEPHarHKA PABOTH 

AKTyMl>HOCTl, npo6JieMH. Teopim cyneprpamIT8IOIH, 6ypHoe pa3BllTH8 
KOTOPHX HaqaJIOCl, B 1976 r., llpHBJieKaIOT o6~ee BHHMB.Ime xax nepBHI 
npHMep .ne:ttcTBHTeJil,HO e,ltHHHx: Teopxl nOJIJI, cnoco6mDC, xax H~emCJI, 
OITHCaT1> Bee B88lIM0,1teftcTmm, BKIIJOqruJ rpaBHT~. EoJI1,mas1 "laCTl> pe..:. 
SYJil>TaTOB 9TOI'O HarrpaBJiemm (11\YJil>THITJieTH ITOJieff cyneprpamIT~A. HH­
BapHrurr.HHe .nelCTBK!I, COKp~eHHe paC.XO.I(HMOCTett H T • .n.) 6wta ITOJiyqeHa 
B KOMITOH8HTHOM no,n;x:o,ne, HCITOJIL3ytCllt8M Ha6opH o6H"!HHX llOJiett B x-npocT­
paHCTBe. HeCMOTp!i Ha pesynTaTHBHOCTl>, 8TOT no,n;x:o,n; HM88T pll.l( H8.l(OC­
TaTKOB: I) B H8M OTCYTCTByeT SIBHasI KOBapHaHTHOCTL OTHOCHTeJil>HO JIOK8JIL­
Hott cynepcm.v.reTp:im (STO CYlll8CTB8HHO ITPH KBaHTOBamm); 2) B H8M CJIOlltHO 
OITHCHBaTl> BSaHMO,n;effCTBH8 cyneprpaBHTartHft C MaTepuefi; 3) OH rpOM03,I(OK 
H MBJIOITpHBJieKaTeJieH 8CT8THqecKll:. 

,lij>yroil · CYlll8CTBymntlt no,n;x:o.n OCHOBaH Ha ,ll;llqxpepe~aJU,HOfl reoMeT..: 
PHH Be~ecTBeHHOro cynepnpocTpaHCTBa. 06JI~8.II ITO nocTpoeHHJO SIBHOI 

· cynepKOBapHaHTHOCTl>IO, OH HCllOJI1>3Y8T, O,IUJaKO, He~eKBaTHH8 qM3H"l8CKO­
l\\Y co.ztepgamm cynepnoTeun:ifaJIH - perrepu EA M ( HarrpHMep, yxe B CJIY­
qae I - oyneprpBBHT8IOIH EAM oo.ztel)JltaT CITHHH 3, 5/2 H T • .u;.). llCJie.n-­
CTBHe aToro npHXO,ll;IITCJI HMaraT1> Mre6pagqecmre orpaHH'Iemm Ha TeHsop 
KIJY'l8HIDI, Tep!i/1 TeM CaMilM reoMeTpgqecKYJ) rrpocTOTY H pesKo YCJIOl!HIIJI 
BapH~OHHHfi npmnll{n. 

HaxoHen, TpeTm!: llO,D;XO.It, OCHOBaHlll,dt Ha KOMllJieKOHOfl reoMeTpHH H 
noHJITHH. aHaJIHTH"lHOCTH, oxasaJICJI ITOJIHOCTLJO ~eKBaTHHM B CJIY'{ae N::: I, 
r.zte HSBecTHo TPH oapHaHTa TeopHfl oyneprprum_T~. 3,nec1, reoMeTpgqec­
KaJI npospaqHOCTl> COOTB8TCTByeT qiH3H"l8CKOI\\Y co,n;epJKa!mlO TeOpHH. Ilo 
8TOil IIpli"lllH8 npe,nCT8.BJIR8TCR Ba.JKHhlM llOliCK KOMITJI8KCHHX reoMeTpu:tt, 
BffYTp8HHe IIpHCYlllllX pacmupeHHHM cyneprpaBHTaJ.UIRM (N ~ 2). 

. UeJI1> pa6oTH - HCCJie,n;oBaime npocTeflmHx npe.ztcTaBJieHm!: pacmHpeHHol 
cynepcm.!MeTpIDI O neHTpaJil>HHMH Sap!l,naMH, H3yti8HH8 BW!BJIIUIIIIHXCJI llpH 
9TOM KOMIIJI8KCHWC aHaJIHTHqec.KHX 6a3HCOB cynepnpooTpaHCTBli BffYTp8HHHX 
reoMeTpKlLTeopu:tt cyneprpaBHTBllHH, 

Hayt1HaJI HOBHSHa pa6oTH. BBe.zteHo noRR:THe rpaccMaHOBoff aHaJIHTHq-
. HOCTH, Iloxasauo, "ITO C ITOMO~JO 8TOro llOHIITHR MOlltHO P88JIH30BaTl> 2-

cynepcm.weTpmo C neHTpaJil>HHM sap!i,I(oM Ha KOMIIJI8KCHOM I-cynepnOJie BH8 
M8CCOBOft o60JIO"!KH. HaJtneH a.H8JIHTH"l8CKHH 6_asxc 2-oynepnpocTpaHC'l'Ba, 
OTJIH"lHHI OT KHP8Jll>HOI'O. 

Hsyi1eHa aHaJIHTHqecKafl cTpy1tTypa·2-cynepnOJlJI ~e-CoffHYca. IloRa­
sauo, no aTo oynepnoJie npH paSJIOJEeHHH no I- oynepnOJIJIM BHe MaccoBol 
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o60JIOliKK co.n;epimT .n;B8. Kl!P8JIJ,HWC cyneprrOJISI B ll)Jy'X. KOMll1IeKCHWC {[~,'2. -
cyneprrpocTpaHCTB8X COOTBeTCTBeHHO. 

HrutzteHa KOMll1!eKCHaJI reoMeTpIDI HOBOli MHIDIMBJII,HO.tt 1/(1) - cynep-

rpaBRTaI.tmI C JIOKWII>Hott ~ .:_ mmapHaHTHOCTI,D. I!OKa3aHO, liTO OHS 
CBII38H8 co CII0lt:IIWI1>HliM (n-:O) c.nyqaeM H8MIDWMaJ.II,HOtt I-cyneprt>amITa­
lt:II:II, B KOTOpoM coxprur.a:eTCSI cynepo67>eM (t_ 4 ,1 cyneprrpocTpaHCTBa. 
BoaIDIKaICUtee orprumt1eIDie Ha rrpe.n;noTeHiniaJIU peweHo TOliHo B KOMIIoHeHTax 
H JIHH88P:II30B8HHO B cynepIIOJtf!X. I!OCTpoeHO mraapH8HTH9e .n;e:ltcTBHe. Ilo­
K838HO, liTO oc.na6JieHHOMY orprumtiemuo COOTBeTCTByeT 4 + 4 M;VJll,THIIJI8T 
MaTep:im, BaaHMO.n;ettcTBYJllltldi c U(i)- cyrreprpaBHTlilt:llett. ·. 

06o6meHH orrepaTopu cyrrepcmrna H cynep:1Iaocrnma H HrutzteHH orrepaTo­
pu Kaam.mpa .ivill pacWHpeHHh!X U5 p (ti) ( N = 2, 4 

1
6:,yynepaJire6p IlyaH­

Kape C ~eHTpWII,HHMH 38piI,11;8.MI!. 
IlpaKTHqecKaa: U8HHOCT1> pa60TH. Pa3BHTHli B .D;HCC8PT8I.tmI reoMeTpH-· 

qecm JIBHO KOBapHaIITHHlt IIO.D;XO.D; K V ( 1) - cyneprpaBHTanK:II OitalKeT­
CSI, rro-BH.n;HMOMY,B8.llllillM rrpH aHWIHae pacxo.I(HMocTett, B oco6eHHocTH Os·­
-aHOMWimI, C KOTopott B .D;aHHOM c.nyqae CBII38HO HapyweHHe cynepc:HMMeTp:im. 
OH .n;orryclW.eT o6o6meIDie Ha c.nyqatt pacWHpeHHWC cyneprpaBHTBlt:IIli. BoaHHRaIO­
mee B HameM rro.n;xo.n;e orprumtieHHe Ha rrpe.n;noTeHlt:IIWIU HMeeT rrpaMOtt aHaJior 
B c.nyqae N = 2. Hsyl!eHHe 6oiree rrpocToro c.nyqaJI N = I MorJio 6H rro.n;cKa­
aaT1> pemeHHe aa.n;a'lli rrpa N = 2. Hait,n;eHHHe rrpa a.HaJIHse rrpocTeilmwc rrpe.n;­
CTaBJiemrn: 2-cynepc.HMMeTpHH c ~eHTpaJII,HHMll:. aapH,11;8.Mll HHBapHaHTHHe 6aaHCH 
6yp::rr Heo6xo.I(l!Mll, Hapa.n;y C Kl!pWII,HID.m 683:IIC&m, .rr,,rJI IIOCTP08HWI BHYT-
p8HH8i ROMIJJISKCHOR reoMeT~HH 2-cyrreprpaBHT~. OrrepaTOPH • 
Kaam.m:pa pacWHpemmx US p(J'J) -cyrrepaJII'e6p c ~eHTpaJII>Hl:lMll aapH,ItaMH 
MOryT 6HTI, HCIIOJII,30BaHH .rr,,rJI IIOCTpoemm rrpoeRlt:IIOHIWX orrepaTopoB H cynep­
IIOJieBWC ypaBHeHmi .D;BHJKeHH.11. 

Arrpo6B.UIDI pa60TH. PeayJII,T8TH, IIOJ!Yll8HH1l8 B .n;RCC8PTanK:II, ,ll;OK1I8-
,ll;W38JllICI, Ha ceMlUlapax Jia6opaTop:im TeopeTHli8CROft qiH3HKl! OIDIH, HHCTHTYT8 
qiHa:IIlleCKHX rrpo6JieM, HHcTHTYTa JI.D:SpHoft qiHaHKI! AH Ya CCP, Ha II MeJK­
.n;yHapo.D:HoM ceMimape "HBBHTOBaJI Teopm1 rpa.BliT~" (MocKBa, I98I), a 
Truate H3JiaraJIHCI> B JieRlt:II:II BBTopa Ha 9-oft 3:IIMHeft lllROJie HTS«> {I98I). 

CO.llEPJKAffi'IE PAEOTH · 

.Iu!ccePTBlt:IIH COCTOHT H3 BBe,ll;eHHJI, lifITH rJIBB OCHOBHOro co.n;epJJtaHlllI, 
38K1Inqemm, IIPBJI0'1teHH.II H CIIHCKa JIBTepaTypa:, CO,ll;8pllt81Jt8ro 76 Hamt.SHOBa­
Hmi. :ICalimaJI rJiaBa CHa6xeHa 8HHOT8lt:II8tt. 06mHI 067.eM .n;HCCePTanmi: - 77 
CTp8Hlll{, 

Bo BBenemm o6cyJr,ItaeTCJI 8H8'10HH8 BOIIpocoB,_paccMOTpeHIWX B .n;HCCep­
T8lt:II:II, KP8TRO H3JiaraDTCJI co.n;epllt8lme pa60TH H rrc.nyqeHHHe pesyJIJ,T8TH, 

B rJiaBe I HaIIOMHH8.DTCSI OCHOBHH8 IIOJIOJJteHBII cyrrepcm.lMeTpHH (§§I,2). 
IloCJie BBe.n;emm IIOHIITd I-cynepclindMeTpHH HI- cyrrepIIOJiett o6CyJE,It8DTCJI 
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T80pm! r-oyneprpaBHTanmi: B JIHH88p:1!30B8HHOM np1t6JimlteHHH. AHBJIOI'R'llIO 
e:ltmnTelHOBCROli TeopHH cyrreprpaBHTBlt:IID MO!OIO paCCMaTplIB8TI, KaK TeopltD 
cyneprpaBHTBlt:IIoHHoro MYJII>TmlJieTa, reHep:e:pyeMoro cynePTOKOM. Cyrrep­
MYJII>TmIJieT TOKOB He .IIB71II8TCJI 0.n;RHCTB0HHHM, pa3.7Ilf<llWe ero BapltaHTH 
IIplIBO~T R pa3JIH'lllHM I-cyrreprpaBHTB.UWIM, B § 3 .n;aeTCJI cynepcIIHHoBHlt 
aH8Jilt3 pasma crroco6oB cocTaBJiemm np1tBow.1v1oro no cyneprpynrre IlyaH­
Rape CYII8PTORa K3 H8IIpltBO.IJ;RMIDC rrpe,ll;CTaBJieimtt, IIPHBe.n;eHH lA,YJihTJmJieTH 
IIOJiett lI JIHH88p:1!80Ba.HHH8 cynepnOJieBHe ypaBH8HRII .ItBltKSHRII. 

B I'JiaBe Il BBO,ll;HTCJI IIOHIIT~e 8HaJIHTHliHOCTH IIO rpacCMaHOBHM ,cmmop­
H!lM riepeMe~ ( § I) .KaR BemecTBeHHM rpacci,ia.HoBa .. epe:,:eF-'IM BHCTy,:ae7 
M8.HOpa.HOBClOlli CIIHHOp: . 

(e) -, e"' == i 0 = c e . · 
Qi.. ', 

r.n;e 0o( ' e o( - COIIp.lIJK8HHH8 Bei!JreBCime cmrnopH I C -MaTpltIIa 38p!l­
,ll;OBOro COIIp.lIJKeHHJI. YCJIOBHe a.HaJIHTH'IHOCTR KolllH-Pm!ruia llMeeT CJie.!{,YJ(JI!Htt 
aHBJior B .rpaccMaHOBoM CJiy~ae: 

(]): + L :b:;) ¢ (xle, ?) ·= 0. 
B I-cynepclIMMeTpIDI ImpaJII,HOCTh T8KlK8 HHTepnpeTHpyeMa l{aK a!Ia,11!Tlr-llloc1·h: 

bo1. tf (x,&le)= 0 "-==?- 'f"= crcxni+ (eo»,e, e). 
B § 2 rroiaaaHo, qTo KOMIIJie.KcHoe I-cyneprroJie peamrnyeT rrpe.n;cTaBJieHHe 

0(2) -cyrrepcHMMeTpHH c ueHTpa;rr,HilM aapii.noM ( BHe Maccooott o60Jiott­
ror). Ilp:e:Be.n;eHo p83JIOXeHHe 3TOI'O cyneprroM IIO KOMIIOHSHTaM, rrpeo6paso­
BaHlt.lI cynepc:HMMeTpmI, HHBapHaHTHOe .nettCTBlie. UeHTpaJII,Hliil sapa.n: Olta3H­
B88TCJI IIpOIIOPlt:IIOHaJII,ffilM Macce H, RaR 3JieRTPH'I8CKH!I Sa})f!.n, rrpmmMaeT 
IIp()THBOIIOJIOJEHlle 3H8Rl'I .lVlSi qacT~ 11 8HTH'iaCT~. 

B § 3 rrp1tBe.n;eHo pememrn yCJIOBRli aHaJIHTH'IHocTR . 

"'--0 Z -1'1 -

( J; al -t: LJJ <f.. )¢(x,0,?)=0-=? f(x,0,7)=e 7P(X~Mi,0hl) 
H HaltzteHa. ero CBR31, C ROMITJieKCHliM I-cyrrepn0.'18M. )leffCTBHe B TepMimax 
c/>(X/}, "7) 06HapymrnaeT r;ry6oeyn aH~Ormo c o6HliHHM .n;ettcTBHe~ .rr,,rJI 

Kl!pWII>HoM cyrre pno.'IR .• Peme1me yCJioBmt aHBJIHTH~ocTH no.n;cK83UBBeT Ha-' 
JllAHe "8HWIHTllt{8CROI'O" H "aHTH8H8JilIT:lllieCKOI'O" 6a3HCOB, o6cy,r,u;aeMWC B§4. 

ST:e: 6as1tcH HaJ10Mro1aJOT rrpaBHff H JieBliff RHP8JIJ,HHe 6aa1tca: I-cynep­
npocTpaHCTBa. OHR odpa3YJOT RHBapltaHTHUe IIpoCTpaHCTBa 2-cyrrepcl!IMMeTpm!, 
OTJm'iH!le OT RHpWII,HHX; 
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xa.-era? ) e+i:.c , 
xa+ e ~a? ) e- l C 

TaRM KOHCTPY~ JlerKO o6o6maeTCSI Ha CJIY'lwi 4 - H 8 - cynepcll'.M­
MeTpd C HCnOJII>80BaJmeM KBaTepmromrnx H OKTaBHHX MHHMHX e~ COOT­
B8TCTB8HHO. 

Haii,nemru:e 6a8BCH no~8.IDT H~eJlfJIY Ha cpopMy.JIHpoBey 2-cyneprpaBHTa­
Itmt, He co~ePJ!t8l!IYlO cTopommx orprumtJe:imil. Heo6xo.D;HMoe .wm sToro pac­
umpeime O (2) ~o .s u (2) H B8ytlemte aHa.:rmTJ!lieCKHX CBOitCTB 
My-nTmIJieTa ~aae-Comryca npoBe~eHo B rJiaBe m. 

8~ec1, .D;HclqJepeHizyiam,HHe yCJioBM Ha zsocimHopHoe·2-cynepnOJie 
Me-Comryca (W) •:,: · · 

bo{ci. ~-) = 'll(,iu. ~·)- o, 
pacCMaTPHB8.IDTCSI KaK YCJIOBM rpaCCMaHOBOii aHa.:rmTJ!liHOCTK no pa8HUM na-
PaM cimHopHHX nepeMeHHHX ( ~ i. , ~ L - cimHopHHe npoH8Bo,rume 
,S U(2) ,.. cynepcll'.MMeTPRH c neHTpaJII>HHM sapll.ItoM). Ilo.KasaHo, 'ITO 

<K! - ¥,YJII,TmTJI8T npe~CTal3Jill8TCSI napott KHPaJl!,HHX I-oynepnOJieil B ~yx 
<t4 ,2..cynepnpocTpaHCTBax COOTB8TCTB8HHO. 

B § I o6c~aeTCSI nocTaHOB.Ka s~a'llt. A!IaJ1Hs orpamt'ieHHI Ha xpy-, 
,:zemi:e B 2-cyneprpamrrai:nm no.Ka3HBaeT , 'iTO B 3TOM CJIY'l88 liM88T QMl,ICJI 

Hapa~ c .KHpaJILHHM TB.Kllte W-MYJll>TmIJieT. Ilo aHaJIOrRH co CJIY'laeM N= I 
MOllHO H~eJITl>CSI, 'ITO paspemettze yCJioBd Ha ~-MYJll>Tm:rJieT no~c.Kal!t8T 
BH6op ~eKBaTHOro KOMIIJieKCHOro cynepnpocTpaHCTBa 2-cyneprpaBZTanmt. 

B § 2 np1rne~eHH ocHOBHHe onpe~eJieHM K o6osna'ieHM. § 3 nocBll­
meH paspeme:mno ,ll;Kq)p8p8HnRaJII,HHX CB.li38it. 3~80!, IlO.Ka3aHO, 'ITO CW -
MYJII>TmIJieToM accoi:nmpoBaHH ~a pa3J.[Jlt!HHX Tmia rpaccMaHoBO! aHaJlHTB'I­
HOCTK: 2-aH8JIHTl'it'lHOCTI, K IG!pa71I,HOCTI>, T.8. I-aHMHTH'lHOCTI>. COBM8CT­
H08 ~eilcTBHe 3TJIDC rureJIHTB'IHOCTett CTOJII, orpaHH'fflT8J{I,HO, 'iTO CBO.ItHT Bee 
06:wme nOJieil B zcxo,rumx 2-cynepnOJUOC K ~YM .KHpanI>HHM I;cynepnOJIIIM If( 
C Bl:lCIIIHM CIIl'IHOM I/2. 

B § 4 H~eHa peaJmaarmf! reuepaTopoB cynepaJire6pH Ha I-cyneprrOJIJDC. 
)lORa3HBaeTCSI, 'iTO H806XO.D;HMO orpamPmTI>CSI BemecTBeHHHM neHTpaJII,HHM 
38pll.ItOM, KOTOpHil 6HJmHei1Ho peanHsyeTCSI ,:zepes CimHOpHHe npoH8BO,IUlll8 
I-cynepcm.iMeTp.m. 

B § 5 YOTaHanID!B8.IDTCSI qJOPMYJlH ,wm BHBapKaHTHoro CBo6o~oro ~ettcT­
BM W-MYnTmIJieTa 11epes I-cynepnOJUI K yRaSaHa ero cBR:8I. c ~eilcTBKeM 
B Tepwmax 2-cynepnOJiefi. 
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B § 6 Mil o6cj'JimaeM B03MO.lKHOCTI, npe~CT8.BJl8HM pememtll .D;HqxliepeH­
nl{aJl!,mllC YCJIOBKtt Ha H3HK8 C,nBHI'OB KOOp,ItHHaT cynepnpocTpaHCTBa. OK8.-
3HB88TCSI, 'iTO c OC- MYJII.'rUIJJia•roM aocoD;lfflpoBaHH ~a fl:'4 ,~ynepnpocT-
paHcTBa: . 

xf= xi11+t. e1s""~-i:.e2clwie2.-2e1
dh1~ > 0:r~01°'+i..ftf 

- 2. 111 - . o< f o( • 2:i< x;= xM-i.e1..6;.,,0i+i.e2.d.~&2.+2e -s lf)i,e'ii=e +d) . 

3TH cyneprrpocTpaHCTBa CaMH no ce6e 38.MKHYTli OTHOCKTMI,HO o~on H3 
cynepcH!vlMeTpd, O~aKO HOMepa 3THX cynepnpocTpaHCTB TaK KOppemtpoBa,-
Hli c · BHenunm mr.n;eKcciM l cynepnOJiett 'Pc: , 'iTO Bee ocTaJII>HHe rrpeo6pa-
soBaHM (BTopru:r cynepcIDAMeTpRfl, ,S U(2), neHTpaJII.HHil sa~) He BH­
BOWIT <ft K8 o6JraCTH RX onpe~eJleH:M. 3TO BIDJtHOe CBOACTBO YKa3aHHllX 
6a3KCOB eme npe~CTOHT no~TI,. KpoMe Toro, B 60Jiee rJIY60KOM nomwramm 
Hyxr,n;aeTCSI pOJII. neHTpam,uoro 3apll.Ita, KOTopHil pea.,msyeTCSI 'AK@leP8HnHaJl!,­
Hl>MH onepaTopaMH BTOporo nop~ H H8 CBO~TCH R c~raM KOOp.D;HHaTX111, 
€} I.. , 6 i_ • Jlo6aBKK K X »t SIBJIIDJTCH KOMIIOH8HT8Mll H80TpmIJI8Ta, 'ITO 

yKaaHBaeT Ha ip'JH,ICBMeHTaJIDHyIO pOJII. B CJIY'lae 2-cyneprpaBKTanmt o6~eKTa 
z~C:J ' rrpeo6pasyianerocii no npe~CTaBJiemmiE:&3 rpynnH ,s U(2) 

lI CBO.nlllll8r0CSI B IIJIOCKOM npe~Me K -

~o~~i = j ~~J xk1 -i.(0'-dnteJ+Sjdr.,0i.). 

. B rJiaBe 4 o6cyxr,n;ruoTcst KOMIIJieKoHHe reoMeTpHK, BHyTpeHHe np1rnynt1Ie 
pa3JlH'IHHM I-cyneprpaBKTarmf!M. Oco6oe BHKMaHlle y,ne.ireHo HOBOMY BaPHaHTY 
c JIOKaJIDHOI U(i)-c:HMMeTpzea, .wm KoToporo ~aHa HBHO KOBaPHaHTHM 
cynepnOJieBaH qiopMy-JnipoBKa. 

B § I HaIIOMml88TCSI K3B8CTHM reoMeTpl!'ieCKaH cxeMa ·.wm H8MKIDIMBJII,­
HOil cyneprpaBKTanmt, COCTOIIl!lali BO BBe,nemm KOMWI8KCHOro cynepnpooTpaH­
OTBa 

;1"'14,4_{rM}= f)(wt 0 ~ 'f.. ;-i l 
<l - L '\.L1'L,L J 

K rpymra npeo6pa3oBaHHil B HeM, coxpaHHmteff mmapHaHTHHM K!lpalI&Roe no~­
npocTpaHcTBO ~4, 2 :: {fL.MJ:{XL~<f'j.rrpe~oTeHnRWili1l n,, 'Jt.f'\ , 'J1_11 
onpe~eJIJIIJT qJKSK'IecKoe oynepnpocTpaHoTBO JR4 ,'"f KaK rnnepnoBepXHocTI. 
B It"'-.~ . B 8CT8CTB8HHOM rpynnOBOM orpaHK'i8HKK . 

I ~h~:L d ~ 1)2~ 
Bn (;!:) = Bez (r;; ~: 
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KallfJtOMY 11 . OOOTB8TOTBY8T H8MRHID48Jll>HSR'. ailmnTett_Ho_BOKalI oyneprpamr-
Ta.nwI, sa HOK7IJO'I8Hl!l8M J1_. = ,- I/3 (MWmM8JII,HaR'. Te.op:im) l![ 11 =. o. 
Krut .ITOKaSaHO ~ .§ 2. B' o.nytme n . = 0 ITOOJie nepexo,n;a B KaJm:6:poBKY 
Beooa-3yM!mo BosmutaeT noKaJI1>HaJ1 rpynna U(i). 

B § 3 o6o~aeTOH RHBapl!J:aHT . 

I 7Jz'- ) U<_x,0JI)=-Bez \?ZR. , 2R.M ;.z:t 
1 

, IIl)l!Oyiintli TOnKO ruzyqruo rt = 0. Krut OTBHOBHTOSI JiCHO B § 4, ,,n;ml Harmoa­
mm ,n;eitoTBim.Heo6xo,ItKMO IIOJIOJtRTI,· 

U O<,e,e) = i . 
Pememi:e aroro orpamrqemm Ha rrpe.n:rroTeimH~ nerKo HaxO,ll;l:'lTCII B KOM­
rroHeHTax. 

B § 5 orrpe,n;e.1I1IX1l'OSI RHBap:e:aHTIDle mITerpaJIH H IIOOTpoeHO .nelOTBl!J:e 
U(i)-oyneprprumTaqmi. IloOJie.IJ;Hee OTJill'IHO OT RHBapHBHTHoro oynep-

o6'&8Ma, KOTOpldt 3.D;8CI, paBeH HYJIJl, ' .• 4 
B § 6 pasmmaeTOH qx:ipMWIHsM .nxqxpepeHiijimHol reoMeTp.m B lR. 11 • 

§ ? nooBfillteH oOJia6JieHHoMY orprumqemm Ha cyneprrOJie U(X
1
GJf). 

B 8TOM OJIY'lae TOJlt8 0Ylll8CTBY8T ,n;eiOTBHe, OIIHCYBaJ<lllee 1.fY~I,TllIIJI8T MaTe­
pID! c cynepcIIRHoM I/2, Bsamro.neloTByYCl!tHI c V(-1.)-cyneprpamml.I~ett. 

B 3aMD'lHT8AI,HYX 38M8'laHRIIX ( § 8) o6o~SlO'l'OSI BOSMOJlWlle 0606-
ntemm .l1,7IJI pacmxpeHlHx oyneprpamrTaqmi. . · · 

B rnaBe 5 HOOCO.nitTOH orrepaTOPH Kasm.m:pa paomHpeHHol U $ p (N )­
oynepcm.tMeTPHH o [(eHTpaJI1>HYMH sapimaMH. 

§ l rrocB1I111eH o6oyir,nemrn paomxpeHHYX U,Sp{N)-eynepSJire6p 
IlyaHKape o [(8HTpSJ11,mn.m sapimaMH. 0.HH rrpe,noTaBJIJlll'l' 60JI1>mott HHTepec 
BBH.ICY TOI'O, 'ITO qll!3H'l80KH mtTepecJrue rrpe.ncT~eHHll .IJ;OJilltHll HM8TI, [(8HT­
pSJII,HY8 sapimy. 

B § 2 BBO.n,IT MO.D;Hq!H[(HpOBaHJrue onepaTOPH cynepcmma x cynel)HSO­
omma, KBaJtPB.TH .. ( OTeIIe.HH) KOTOpYX JIBJUUn'OSI lllCKOMHMH onepaTopaMH Kasx­
ME:pa. 

B IIJ)K7IOJleHRe Bim;eceH .Pim IIOJI83HYX ifx:>PMYA. 

00.H.OBIDl8 pesynTaTH 1 IIOJtV'l8HH!i8 B ltPIOC8pT8.llHR 

I. BBe,n;eHo IIOHR:TKe rpaocMaHOBOI 8H8JIKTH'lHOOTH, Hal.IJ;eHH RHBapHaHT­
mie dasKCH B 2-, 4,- H 8 - oyneprrpooTp8HOTB8X. 
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2. IlpoBe,neHO aHaToMl!:poBaHHe l,\YAI,TllIIJI8Ta ~rule-Co.HHyca. IloKaSa!IO, 
i:rro OH pea,msyeTOH BH8 MaOCOBOlt OdOJIO'lKH 'ABYM!I KHpSJII,HHMH oyneprrOJill­
MH B ,IJ;Byx KOMIJJI8KOHHX ~4,Z_cynepnpocTpaHOTBax COOTB8TCTB8HHO. 

3. Hrul.IJ;eHa BHYTP8HH!m reoMeTpIDI H ll00Tpo8HO mtBapH8HTH08 .nett­
CTBR8. V(i)-oyneprpaBHTauKH • .ll:oKasaHO, 'ITO aTa Mo.n;M1> MOlt8T 6HTI> 
ITOJIY'l8Ha RCXO,nll RS orreqn:aiu,Horo ( I'\ = 0 ) OJIY'laR'. HeMKimMaJII,HOit 1-
cyneprpamtTaqn:R. Bosmucamcee orprumqe1me Ha npe.n:rroTeHitJ,laim pemeHo 
TO'lHO B KOWIOH8HT8X R HRHeal)HSOBB.HHO B cyneprrOJI.flX. 

4. PacoMoTpeHo oOJia6JieHHoe orprum'leHl!le B q>OP!'.fYHRpoBKe U(i)­
oyneprpaBHTaq.m. IloKaSa!IO, 'ITO 8MY OOOTB8TOTBY8T 4 + 4 l,\YAI,TllIIJI8T 
IIOJiett MaTepmt, nsam.ro,n;eloTBYJ(ll!Rtt o V ( i )-cyneprpaBHTaqn:eii:. 

5. Hal.IJ;eHY orrepaTopH Kasm.mpa B ·OJIY'lae V,Sp(N)-eynepSJire6p 
IlyaHKape O [(8HTPSJil>HHMK sapimaMI!:. 
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