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O6mM XaPaRTepllCTllRa pa6OTH 

ARTyMI,HOCT!, rrpo6JI8M!I. l',laTe!vfaTll't!eCRO:lt CYJl!HOCTI,IQ MHOI'lIX rrpo6J:reM 

TeopeTll'l'.ecRofi c)_jn3IIKII JIBJil!eTCfI -qncTo arrre6pan-qecRM aa.na-qa: 

Bllpa3HTI, (pea:rrnao~aTI,) reHepaTOPH HeKOTOpoil aJire6pH Jin RaK qiyHR

UIUI onpe.zceJieHHOro qHCJla KaHOHHqecKHX KBaHTOBO,-MexaHJ!qecKHX ·nepe-

Memrnx 'I• n 1', a ~'1'· wrn: orrepaTopoB polK,Il;eHIDI n ymrq-

xoxeHHH qaCTHU-6030HOB. 

3 H,ICepHOiJ: (!Hi3l1Ke lt/l.HOHJiqecKHe peaJIH3aUH1l HJIU, KaK qacxo HX 

Ha3HBruoT, d030HHlle npe,ICCTaBJieHHH anreOp IlH, npHM8HHDTCH B pado

Tax MHorv.x aBTOpOB npH aHaJIH3e TOqHo pemaeMl,IX H,IC8JlHYX MO,ICeJiett, 

,;;;JIH rauv.oHa,JlbHOro onpe.zceJieHiiH KOJIJl8KTHBHIDC nepeMeHHIDC B npoOJie

Me 1morv.x TeJI H B .zcpyrnx npodneiiax. 

B Teop:trn: aJieMeHTapHHX -qacT:iru; xopomo nsBecTHH rrpnMeHemm 

J18CTHHqHmc npe,ICCTaBJieirniJ: JlOTaHa, renJI-MaHHa ll .zcpyrv.x aBTOpoB 

,ICJIH KJiaccmpv.xauim 3JieMeHTapHJ,iX qaCTHU H !l CBH3R co c~eKTJ½IlOpox

,TI;8.IOl!1ID,'II! H.JTI! ,TI;IIBaM1Necrou.m: Mredpar,rn:. 

Bo i,IBOI'IDC qiH3I!'t!eCKHX 3a,Il;a't!a.x rrpm.ieHeJme peaJin3cmlllf Mre6p 

Jin cynie CTBSHHO ynpon1aeT ,Il;!IaI'OJIMll3a,mno :C:alAHJII,TOHlraJIOB, IIO3BOJI!I8T 

Bll'qlICJIHTI, BaJilli118 xapaKTepncTIIKII CHCT8M H B H8KOTOPHX CJIY'IaffX 

,n:aeT ~O3MOlK.HOCTI, YTIPOCTllTI, pemeHI!e rrpo6JieMl:l aa C't!eT'cnoli:CTB llCIIOJII,-

3Ye!.filX peaJIHacmntt. 

C rvraTeMaTH'qSCKOH TO'lKll apemm peaJin3cmlln Mre6p Jin IIPIIB

JieRaTeJII,Hl:l T8M, 'ITO omr JieEaT B OCHOBe aJire6pan-qecKOI'O rro.n;xo.na 

K Teop:trn: rrpe~cTaBJiemrli:. Xopomo naBeCTH11 TaKJKe rrp~eHemm peaJinaa-

oe1,:-;:· ... ;.; 
g~q,,~U: 

r,,cr:_;~yi 
r.~'•~1~,;:~~?l 
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mn1 a.n:re6p Jin B lICCJie.n;oBammx CBOiiCTB crreIJ;IIaJU,HUX cpymcmtir II 

Mir roraccD:qJmta.mm .ItHtix[lepemnra.n:1,moc ypaBHeHIIii orrpe.n;eJieHHoro 

Tlil!a. 

TaroIM o6pasoM, rrpoc5JreMB. ucCJie.n;omunm peaJIUsaIJ;IIii a.n:re6p 

Jiu rrpe.n;cTaBJmeT B8.JKHYIO sa.n;atJy, m,telOll1Y)O lllIIPOIDrii .Kpyr rrpm~eHemm 

RflK B MaTeMaTHKe, Tait H B TeopeTH"'!eCKOil d,)H3HKe. 

OcHOBHOii IJ;eJII,IO pa60TH HBJIHeTc.H CHCTeMaTH"'!eCKOe HCCJie,IJ;OBaHHe 

peaJIHsaIJ;IIil roracc:irnecK!lX aJire6p Jin B a.Jire6pe new H B HeKoTo-

pmc CMelKHli!X e_? pacrrmpemmx, y.n;oBJieTBOpmo!l1HX HeKOTOplilM sa.n;a.HHHM 

YCJIOBRIIM, KOTOpHe xapaRTepHH WifI ~3:irnecKHX rrpHMeHeHHii. 

Ha;rrnrur HOBll3Ha. B ,ItHCCepTa.mm rrpe.n;CTaBJieHH OCHOBHHe Ha.ytnrne 

pe3yJIJ,TaTll pa6oT, BHIIOJIHeHHHX aBTOPOM B Tetieime I974 - I977 r.r.B 

Jia6opaTopHH TeopeTntieCROil d,)HSllRII 06~e,ItHHBHHOro HHCTHTYTa sr.n;epmnc 

HCCJie.n;oBrum:ii: (,lJy6Ha). B 8THX pa6oTax rr~eHH n n:cCJie.n;oBa.HH 

MHO.l!teCTBa. KaHOHIBieCK!lX peaJIU3aIJ;IIil orrpe.n;eJieHHoro THIIa WifI IlflTH 

(H3 BOCI,MlI B03MOlKHHX) 6eCKOHe'IlillX ceprut Heitor,ma.RTHUX roraccwrec

KllX a.n:re6p Jin, BWmCJieHu sHa.ttemm rropoJK.n;8JOOIIDC orrepa.TopoB Ka.sm,.ru:-

pa B eTmc peaJIUsa.n;imx. II~eHll a.HaJIOI'HtIHlle pesyJII>Ta.TH .wm 
Bcex KOMil'JleRcHUX rora.ccntteCKI'!X a.n:re6p Jinn YCTa.HOBJieHH OCHOB

:rrue CBOii:CTBa pea.,msaIJ;IIii: paCCMOTpemrnx a.n:re6p. 

Hay;mrur H rrpa.RT:irnecKaR: geHHOCTI, pa6oTH 

BHIIOJIHeHHHe HCCJie.n;oBaHM CYllleCTBeHHO pacnrnp.<n0T H3BeCTHHe 

3HaHRII O CBOilCTBax KaHOHHtteCKllX peamrsaIJ;IIii Ba.JKHOro ceMeii:CTBa. 

rora.cc,rqecKmc a.n:re6p JIH n MOryT CJIYJK!,!TI, ecTeCTBeHHoii OCHOBOll ,wm 

oOoO~eHni Ha .l(pyrne Tnrru anreOp Iln. 
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Ila SaIJJMTY BUHOCRTCH CJI8.lJY!CUJJH3 OCHOBHUe IlOJIO.iKCJilUI 

I. I!oBue pe1zyppeHTHHc <I10pr.1y.J1u, orrpe.n;e.J1.1IIOlllUe peamrna.wm 

cneUJia)IL!IUX CBOHCTB ,n.wI Bcex TUTIO~ roraccnttecrorx: KOMITJieKCHIDC 

aJire6p Jin B aJire6pe Bew, n nx CJie.n;cTmm. 

2. AHanorn'IHlle peKYl)peHTHUe g)opMyJIH n me CJie.n;CTBUfI MH 

.n;eilcTBUTeJII,HIDC g)opM roraccntteCKlIX: anre6p JI:11 CJie.rry10mnx TJlilOB: 

st(fl-1 1?..) , 1/4.(/'J't) rrpn /''1-'f~1. , o(c,111,J 

rrpn -m ~ ,n, ~ 1 :11 lp (l1t,, I..) • 

3. CpaBHe!Ilie IlOJIYtieHHIDC Ha.MI1 pesyJII,T8TOB C l\lli!I:11Ma.7!I,IIHMU 

peMI!3a.I.UI.FIMli II C peMli3a.UJ1fIMl'l reJII><pa.u.n;a. - I{npMJIJIOBa. 

O0'b8M paOOTU. Al1CCep-ra1u!II HrurncaHa Ha II2 CTfaHl:l(ax Mllllll:ll 1J

ITHCHoro T8KCTa; CilY.COK JIMTepaTypu COCTOMT 113 III raCioT • 

Coµeprn11e pa6oTu 

IIpewra.raero!BJI -.n;nccepTa.UJ!fI rrpe.n;cTaBJI.FICT ITOITHTRY CHCTeMaTll'Ie

CKoro nccJie.!(0Ba11nH pean1•sal(v.l1 npocnrx aJirec.lp nu B aJireCipe Dei1J111 

II B HeKOTopIDC CMeJKHUX ee pacmnpemmx, It KOTOPUM I!plIXO,Il;l'lTC!I rre

peXO,IJ;l'lTI,, e CJIII He y,naCTC!I BUIIOJIIIBTI, BC8 YCJIOBll/I sa.n;a'IB B par.max 

aJire6p11 Bew. .IJ.nccepTru.J;IDI 

l!3 ,IJ;Byx OCHOBHHX ttacTeii. 

COCTOl!T, IqJOMe BBe.n;eHRII H 3a.K7JIO'Iemm, 

H.npoM pa6oTH .fIBJI.FieTCR BTOpa.fI 'Ia.CTI,, r.n;e rrpe.wrara.IOTCiI 

MHOJKBCTBa a.HTl'l:JpMIITOBllX ( B OT!IOlll8Hl!l! It onpe,!(eJieHHOH HY.l!Ce 

HHB0.7I!OIJ;til!) IIIYPOBCKIIX: peMIIs~ii (TaK Ha.3Ba.Hlil peamrsaIJ;tIU, B 
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KOTopmc Bee orrcpaTOPII KasllMllpa K paTHll e,I(ID-IIU(C) ,JVI.fI II.fITII ll3 

BOCbMII 6ecKOHeTIHIIX cepliil TIPOCTIIX HeKOMIIaKTHIIX anre6p ]It: 

O(m,11,) ' llA <p,,-) ' stc .... ,RJ lI Jf(lA,fll) Hs 

Tpex OCTaBIIIIIXC.fI ceplIH ,I(B~ KBapTepHitoHHJie,He pacCMaTplIBaJOTC.fI, 

TaR KaK, HaCKOJibKO lI3BeCTHO aBTopy, B ~lI3lIKe OHlI TIOKa He 

TIPilMeHHJilICb, a wm TpeTMH, T,e. anre6p .rp(~:,-> , TIOJIY-

'!eH 'IaCTHIIH pesyJibTaT, Ha OCHOBe KOTOporo MOJKHO npe,IUIOJIOiKlITD, 

'ITO KOHCTpyKil;lm aHaJIOrlITIHOro MHo~eCTBa peaJIII3atzyIH -lp(Jp,J,-J 

ecTb TeXHit'!ecrutii BOTipOC. 3Tll MHOJKeCTBa RBJIHIDTC.fI HOBIIMII; B JilI

TepaType ,I(O ClIX rrop BCTpe'!aJIOCb TOJibKO HeCKOJibKO qacTH!IX CJiyqaeB 

HeKOTOPb!X II3 HlIX, 

Bee paccMoTpeHHJie peaJIII3atzyili. o6Jia.r(aroT ,I(OITOJIHlITeJibH11M 

CBOil:CTBOM: OHH RBJIRIOTCR lllYPOBCIU!MH. 3TO ycJIOBlle ITOHHTHO c TO'I

KII speHll.fI rrpm11eHeHII.fI K Teopllll rrpe,n;cTaBJiemru: rrpe.n;cTaMeHII.fI, 

ITOJIY'IeHH!Ie ll3 rnypOBCKlIX pea.JI1I3ar.zyrfi, "~e "K OCHOBH11M, He

TiplIBO,I(lIMh!M rrpe;n;cTaBJieHll.fIM, '!eM HernypoBCKIIe. C ~yroH CTOpOH11, 

3TO YCJIOBlle He Ol'pa.HII'IIIBaeT TiplIMeHeHll.fI TaKlIX peaJIII3atzyIH B 

g)lI3lIKe , XOTR B paHee yrrowrnyTIIX TiplIMeHeHitHX qacTO BCTPe''l:aeM 

Hernyponcrorn peaJIH3atzyill. )leJIO B TOM, 'ITO o~oBpeMeHHO C rnypoB

CKO.iii pea.JI1Isarmen orrpe.n;eJieHHofi anre6p11 rroJiyqaroTC.fI HernyponcKJie 

pean1tsari;llll rro,n;anre6p. TaKID.t o6pasoM, rroJIY'!aeTC.fI TaroKe MHo~ecT-

BO HernypOBCKliX pea.7III3atzyIH rro,n;anre6p I1pOCT1IX anre6p ./Ill TiplI 

ITOMOI!(II pa3HUX '!IIceJI KaHOHlI'!e CRUX nap lI, 6oJiee Toro' 3TU 

" rro~eamrnar.zyrn " smooryTH B mypOBCKliX peaJIU3arJ;lIHX 60.Jiee IIIII

poKliX aJire6p. 

- 4 
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:3 pa3,I(CJI8 I. I paccI.IOTpCim aJire6pa jlffl,1R,) ::> 3t{fl,/V, 

npII 3TOl,l paccy;memm OCHOBaI!U Ha CJie,eyI(l!\C.H pexyppel!'rHOii l])opuyJie. 

ECJIII ~· 1('1V• 1,2,, ... , 4a--f O31Ia'IaroT reIIepaTOphl a'Ire6pH Jl{111-1,R) , 

,n;na KOTOPHX BllITOJIHR!OTC.fI nepeCTaIIOBO'!HUe COOTHOmemur 

[~,, F~J • i,t ~ -~ F'r' 
(.,.) 

n KOTOplle KOMMYTlIPYJOT C Ar. -,f . KaHOHU'Ie CKIDilll rrapar.m '/'~ , 

,., , [n,.,,?vl•~1 , To wm Jiro6oro oG.t. t nupalltemm 

E~,, = 'ti" p,, .,. fI- .,_ f cf.,, l ' E,.,t" = -!'~ 

~•1-1"(1f+-!J-W+'f'-,,ff,,., , E"""'=•'fP•("if-"'-)I 
. (IDE) 

( 'If • '9ft.,. · • · + 'r-4 f'•-4) RMRIDTC.fI reHepaTopm,m rurre6.pu 

~<-,I.) , T. e. BllITOJIIIHIOTC.fI COOTHOIIleHll.fI Tnrra (* ) • ,UoKa3IrnaeTC.fI 

,I(aJiblile, 'ITO ITO.I( yrroMHHJTO.H lIHBOJIIDI(Uefi f't=•f?, , ,: = f't" 
reHepaTOPll Eij (i,J:1,2.,. .. ,-,,,) - aHTlI3PMIITOBll, eCJill TaKlillfil 

~e RBlilIIOTC.fI ~, lI c( C R_ 1 ll "ITO orrepaTOpll I{a3m.mpa 

JJ. <•, «) KpaTHH e,1t11Hnne, ecim 1tpa:rn1,1 _e.1u11rnne orrepa:rop1,1 Ka3111mra 

aJire6pu 3l(fJ.-1,IV c reHepaTopa.'l!H ~ • 

IIoCJie rro.n;cTaIIOBKII_ a q,opMyJI11 (1111-) ~• ~,,.,.1{.i,/(••I), or,:«.111, 

ITOJIY'!aeM aHTll'.9PMIITOBY IIJYPOBCeyIO pea,rnsari;mo /•tl•,~ B aJire6pe BeH-

JUl u,;, (11-1} C 111--/ napa.MH,KOTopoa CTaBHM B coorBercTBHe CHrHarypy 

( 1 . OJ ' ' • 0 a: a'. ) • PeaJIH3artHD CJt' (,n I 1R) C CHI'Ra =oi .1 1 1 ,,.., , "' ,r • ., "' 
'--------~~ 

,rt-? - ;,a.3 
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( d.. • C) • . • ••• <( ) onpe.zteJifleM pe:eyppeHTHO q>OpMYJiaMH (a) C <:t: ~,,' 
.,V, ••.1 l ""-11.•ct I J n 

r.zte F,,.., peaimayeT anre6py ar/11-1,~) c cHrHaTypott (d-11·,
1),.Out , .• ,<I'. t •. {J. / 41•'1 1t-l 

3Ta pea.JIH3al.UlSI aaBl!CHT OT d+{ ,Il8i1CTBHTem,Hux napa.MeTpono<-..,_.,., •.. ..<1z 

H JielKHT n'wiN,oi), r,lle #Id)= 1::(27!-d-l). 

TaKHM o6pa30M, no.nyqaeTCll MHOJKeCTBO aHTHapMHTOBHX mypOBCRHX 

pe8.JIJ'I3aud Jf (,,._JR.), 8JieMeHTH ROTOporo RJiaCCH~HpOBaHH cHrHaTYJ)a

MH ( d; Oi .. ,, o, «.,. .d 1 · · ·, «,,.), d= 1,··,-~-1 B anre6pe BetlJISI ttiMdJ 

.UoRa3.1,IBa8TCll B3aHMHaSI "He8RBHBaJI8HTHOCTI," ( -m.:d end tf-itv(ci}) peaJIH

sa.ruitt H3 &Toro MHOJEeCTBa H, ,ItaJiee,To, qTO npH CyJKeHHH Ha ITO,llaJireOpy 

st' ( n, I?.) MOlltHO orpami:qHTI,Cll TOJII,RO T8MH pe8.JIJ'I3aQRIIMH !fl' { n-, lR) , 
d 

B ROTOJ)UX Bh!ITOJIHSl8TCSI YCJIOBHe L.. .x.,,_.; ,, 0 , TaR RaR B OCTaJII,HHX 
1-0 

peaJIHsa!lMX jl/1:.JU "no.npeaJIHsa!lM" st'ln, l) y1t.e "sxnnnaneHTHa" 

HeRoTopoii "no,I1;peamrnrunm" J[(1>.,l) HS onpe,lleJieHHoro nume no,nMHo-

xecTBa peaJIHsanm\ :Jffr., R) • 

B CJie,Ilyromeu pa3,IleJie (TI.l.2) BHqHCJISIDTCSI, B onpe,lleJieHHHX peaJil!-

3filll!S!X, aaaqeHHR oneparopon Kaan101pa.Tax xaK peannaa~HH myponcxne, 

TO 3HaqeHIDI onepaTopoB Ka3HMHpa HBMDTCJI <PYHRUIDIMH OT CJiaraeMHX 

CHrHaTYpH • IloRas1rnaeTCJI, qTo 8TH <fzyHmurn paBHH cne~aJII,HHM CHMMeT

pHqecKHM IlOJmHOMaM OT JIHHeiiHllX <fzyHRumt CJiaraeMHX CHrHaTyp, KOTopue 

COBna,naDT C ITOJIHHOMaMH, BHpal!ta.Dl(HMH 3Ha.qeHHH onepaTOpOB Ka3HMHpa 

B HenpHBO,IlHMDM ROHet:JHOpa8MepHOM npe.n:cTaB.neHHH J/(11, ~) , BHqHcJieH-
. ~) 

HHe IIepeJIOMOBHM H IIonOBHM. IlpH 8TOM ITO,ll;TBepli,D:aeTCll, t:JTO cJiaraeMH8 

CHrHaTypH HBJIIIDTCH cymecTB8HHHMH B TOM CM.l,ICJie, qTO 8CJIH HX npH 

orrpe,neJieHHOM d paccMaTpHBaTI, KaR cl. ,. l He3aBHCHMHX napaMeTpo:e, 

TO cpe,nH 8HaqeHH:li onepaTopo:e Ka3HMHpa cymecTByeT d.,. :L H88aBHCH

MHX. TaRHM o6pa80M, npe,n:JiaraeMoe MHO'Ft.8CTBO co.n:epl!tHT peaJIH3~H. B 

*) 
IlepeJioMoB A.M., IIonon B.C., li3B. AH CCCP, cep.MaTeM. 32, 11€, 

1368 (1968). 
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KOTOpHX 3HaqeHIDI :ecex ,n nopOli,D:aJJUmX onepaTopoB Ka3HMHpa H88aBH

CllMH RaR qzyHR~H _;,:. napaMeTpOB ( c.nyqatt MaRCJIMaJil,HOro d = n - I >. 
B pas,n:eJiax II.2, II.3.I, II.4 paccMaTpHBaDTCJI :e no.n:o6HoM .nyxe 

qiopMaJII,HO 6oJiee cno'Ft.HHe c.nyqan anre6p '-'f/;7), 0/,,.._,,,,_J,'3/'f:?r.,l), 

B pas.n. II. 3. 2 BHqHCJIIIDTCll .IlM TaRH~ peaJIHsa.ruitt c(.,,._, -n} 3HaqeHlill 

onepaTopo:e Ka8HMHpa. Onpe.zteJieHH.lle 3,Il8CI, peaJIH8~H YITOMHHYTHX aJI

re6p CHOBa KJiaCCHWH~HPYDTCSI CHrHaTypaMH aHaJIOrHqHoro THna,RaR H B 

c.nyqae ~l (r.., i{) ,H OilSITL OOJIB,l.taDT. CBOiiCTB&m mypoBOCTH H aHTH3p1!H

TOBOCTH, HO B CJJYt:JaSIX anre6p 0(-"I, ..,} H Mf',']) · IIPHllIJIOCI, HCITOJib30BaTI, 

HexoTopue pacnrnpeHIDI a.nre6pu Bennsi. 

IlpH HcnoJlbso:eaHHH pe:eyppeHTH.llX 4JOPMYJI,aHaJiorHt:JH.llX WOPMYJiaM 

(H),B c.,iyt:iae anre6p 0(-1'!,'1-} '11!~ ,q / • ,,,,_,,, >2. npHXO.In'IM K my-

pOBCRHM aHTH8pMHTOBHM peaJIH3aQIDIM ROMilaRTHOil anre6pH ,: (1'! -'11,) • • 

TaR RaK H8B8CTHO, qTo TaRHe HeTpHBHaJibHHe peaJIHsaUJIH B a.nre6pe 

BeilJIS! (B c.nyqae --m - 71 > :2.. ) He cymeCTBYDT' TO 6HJIO 6u B08MOlEHO 

JIH60 OROHt:/HTI, pe:eyppeHTH.llii npouecc nocTaHOBRO:li TpHBHaJibHO:li peaJIH-

3~H o(m-,,._J H TaRHM o6pa30M no.nyqPITI, MHO'Ft.eCTBO pea.misa.ruitt Ot'1".,n), 

B ROTOpHX qHCJIO napaMeTpOB ( ,r:,) He ,LtOCTHrJIO qHcJia nopOli,D:aJOOIHX orre

paTopoB KasHMHpa ( [ "'';_"'"]) , JIH6o pacnmpHTI, anreOpy Betlnsi Tax, qroOH 

B TaROM pacmHpeHHH HeTpHBHaJII,H.lle aHTH8pMHTOBH mypoBCRHe peaJIH3~HH 

ROMITaRTHOii anre6pH cymecTBOBaJIH. B 8TO:li pa6ore npHMeHHeTCJI BTOpoil 

rryri,, a HM8HHO, paccMaTpHBaJIOCb MaTpHt:JHOe pacumpeHHe aJU'e6pH BeUJIS! 

~N,M = tc;N6.'j/cdM ( _l{cdM - KOMIIJI8KCH.ll8 MaTpHug pasMepHOCTH f/, 

11HBOJ1IO~H Ha ici,,.,;M nopoli,D:aeTCJI HHBOJI~eii Ha ff_;,v H apMHTOEHM co-

npglK8HH8M Ha - /fed M ) • IlpH 8TOM B RaqecT:ee aHTH8pMHTOBHX mypOBCRHX 

peaJIHsawra KOMITaKTHOil aJireOpH /J (m. - n) 6HJIO E03MOlEHO BSHTI, 00HqH.lle 

aHTH8pMHTOBH HenpHBO,IlHMHe npe.ztcTaBJI8HHH 0("<-n). TaRHM o6pasoM, 

7 



IIOJJY'laeTCSI MHOlKeCTBO pea.n:miaumt anre6pH C{ ,.._, n. J , B KOTOpOM tJHCJIO 

HesaEHCHM!lX napaMeTpOB (tJaCTI, H3 HHX npHo6peTaeT TOJil,KO 11,nHCKpeT

HHe" sHatJeHM) nocTHraeT tJHcJia nopoimalO!llHX onepaTopoB KasHMHpa. Ila 

pesyJIIiTaTOB pasn. II.3.2, rne 3HatJeHM 8TliX onepaTOpOB Bl:ltJHCJICHl:l 

(cHoBa C IIOMOmiill cne~aJII,HHX CHMMeTpHtJCCKHX IIOJillHOMOBi Bl:lTeKaeT, 

tJTO OHH cymecTBeHHH B Ta.ROM JKe CM!lCJie ,Ka.R H lt]IlI yi'( ", 'R}, a HMeHHO, 

tJTO npH noJIHoM tJHCJie L ";_ n.] aTHX napa,MeTpoB sHatJeHRJI Bcex nopo11ma

lOlllHX oneparopoB Ka3HMHpa eCTI, He3aBHCHM!le (}}YHKUHH. 

B tJaCTHOM CJJYtJae aJire6p C(?!r:! 1 Jt.) , <-'(n. rl, 11,J H '-'<", n) MaT

pHtJHOe pacnmpeHHe anre6ps BenJIH He HYlllHO. 

J{JIH aJire6p U ~v,9.} ynaJIOCI, Haff TH aHTH8pMBTOBH mypOBCKHe 

pea.nH3aUHH TOJII,KO B CJJYtJae, Rorna 6pa.n:oc1, ,na.m,Heflmee pacmHpeHHe 

anre6pg BonJIH I~: @.1/atN , rne u;; 03HatJaeT Ta.R Ha31:lBaeMYll JIO

KaJIH3aU!{ll (no onpeneJieHHO! noJJYrpynne) aJire6PH BeffJIH, ROTOpall B 

HameM CJJYtJae COCTOHT H3 "noJIHHOMOB" OT RaHOH.lf<JeCRHX nepeMeHHHX, 

rne nonycKalJTCSI y r nepeMeHHHX '1 i OTpH{laTCJII,Hfie CTCIICHH. 

MK Yllte CKa3aHO, Bee OCHOBHHe'cBOflCTBa onpeneJieHHHX MHOlKOCTB 

aHTH8pMHTOBl:lX mypOBCKHX peaJIH3aUHfl O(m., 11.) H T.n. COBna'AallT co 

CBottcTBaMli pea.,msaUHft gt (,r., 1 R) ; CJIC'AYDiall ra6JIHua conepimT He

ROTOJ)He 60Jiee neTaJIIiHHe HHq)OpMaUHli O HHX. 

AJrre6pa Jfft, R) "-(J:',7') O(m.1 n) f1(2?!.,l.} 

PeaJIHSOBaHa b: • WiN/d) 
liid) 

i~Nid),Mld} IViNidJ,>t(d) J(ILNrd) 

MHoJKeCTBo d 
3Ha118Hmi 1, "'J~-1 ,, ... , .zrfi ,, •• ·1 ,,,,, 4~ ···; '11,, 

N(d.) fd-(Zn.-d-l) 1 (2.p~29--d-f) d (111+.n-d-1) d (2n-d.) 

{ 0 J 'JM- a < ,._ 

/1 (d} - ,.,,,, .... l,lC>l4.i~JCW.HH0l/J •1tl.11f'• -_r,Mp.JJ.. ,np,ycr. c,-,,,.,.? """' 
"'l•·'l,J , qM et= a __ -. 
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B pasn. II. 5 IIOJJYtJeH tJaCTHHfl pesyJII,TaT nJJH. aJirC6p!l Yf'(b,-1s,2s), 

ROTOpl:lfl COOTBeTCTByeT CJJYtJall d =,i~, =f lt]IlI paHee paCCMOTpeHHHX 
,,?11. 

.,, f 

MHOlKCCTB, H CHOEa HCilOJII,3yeTCSI JIOKaJIH3a,nIDI 112.{tn • I/ • Ha OCHOEe 8Toro 

pesyJIIiTaTa H no aHa.n:orHH c OCTaJil,HHM~ npoCTl:lMH aJire6paMH MOlllHO oim

naTii, tJTO cymeCTBYDT H "OCTaJII,HHe" aHTH8pMHTOBl:l mypOBCirne peaJIH3a-

t
.,,. 

UHH Sf (:?l!-i..J, J.j), H 'lTO mm 6y'AYT JielEaTI, .B t ~l\',M • 
.,,. 

TaRHM oclpa30M, 1121',N npHo6peraeT HHTepemiyn YHHBepCaJII,HOCTI, 

lt/IlI Ecex H8KOMII8.RTHHX npOCTl:lX aJire6p ~H. B pasn. II.6 pemaeTCSI 

BOIIpOC 0. cymCCTBOBaHHH aHTHapMHTOBl:lX mypOBCKHX pCaJIH3aUHfl B tt;; M 
I 

lt1IlI OCTaBmHXCSI noKa B CTOpOHe KOMII8.RTHHX aJire6p ~- IlOJJYtJaeTCSI, 

tJTO sa HCKJIJOtJeHHeM aHTH8pMHTOBl:lX MaTPH11Hl:lX npencTaBJISHmi,KpaTHl:lX 

HenpHEOnHMOMY npencTaBJieHHD, ,naJII,Heilnmx TaRHX peaJIH3auml: KOMilaKTHl:lX 

anre6p ]H B te~;, M He cymeCTByeT; 3TOT pe3yJIIiTaT IIEJIH.CTCSI HOBl:lM. 

IlpH aHaJIHse npena.IJYIIIHX pe3yJibTaTOB OKa3aJIOCii, 'lTO OHH cymecT

BSHHO ynpomaDTCSI H o6~e.nHHIIIDTCSI, ecJIH OT6pOCHTI, ycJIOBHe aHTHapMH

TOBOCTH. Ho TOrAa Be111eCTBCHHOCTI, pacCMOTpSHH_Oit aJireclp!i 

HecymeCTBOHHa, H pesyJibTaTH Jiyqwe ~OPMYJIHPOBaTI, AJIH aJire6p 

KOJ.lllJISKCHWC. 

B pasn. III .r Tper1,eil tJaC:TH pa60Tl:l oopeneJJH.IJTCSI MHOlKeCTBa pe

aJIHsauHfl BCeX RJiaCCH1JeCRHX KOMIIJieRCHl:lX aJire6p ]H no TOl!y xe IlJiaHy, 

qTO H lt/IlI aJire6p nettCTBHTCJII,HHX. PeaJIH3aU!{H)OlllrTI, mypOBCKHe, X8paKTe

pH3ylJTCSI CllrHaTYpaMH,HO,B OTJIB1JHe OT CJJY11aH neffCTBHTCJII,HfiX aJire6p, 

Bee JieimT B anre6pe Benm1 W2,1/(d) • KaR H paHiime, 11HcJio RaHOHH11ec

KHX nap Ard) npo6eraer lt1IlI KalK,Itott aJire6JlH cBoe MHoJKecTBO sHa11eHHii 

OT 111,..,M-= NII) no "!,.,.,""" Air..) : 

A.nre6pa A?1, t1 ,,,_ C ?\. 
]),._ 

f','/d) 

d=f,.,.,,1<., 
}.:({2n-drl) d(2,i-d} ci(ln-d) ct/2tt -d-1) 
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Ilpn 8TOM .IIM anre6p R C JJ j_<<t "-i C;,_ "! ,.,, ,,_ ORa38JIOeI, ( 3a neKJIIO'le-

HlleM anre6p eaMHX Hl13Rl!X pa3MepHOeTeil) "Ha MHoro" EHme paHra 8JI

re6pu (paEHOro r. ), KOTO!llil eJij'JRHJI HHlKHeil rpaHI,IO .IIM 'IHeeJI RaHO

HH'leeKHX nap .1' TaKHX, '!TO MOryT eymeeTEOEaTI, HeTpHEH8JII,HUe pe8JIR-

3fil{HH 8TRX anre6p E /~;/ • JlM anre6p )l,,,, (-r. >:.:) H }),,_ ( 1! .> 3) 

y,nanoe1, 8TOT peayJII,TaT yeHJIHTI, H e~neyTI, HHlltHIOIO rpaHI, K 1~-2 

,nJiiI 1\ H ;:1!- .i .IIM JJ,,_ , T,e .. ,npyrHMH eJIOllaJ.m, ,llOKa3aTI,, '!TO 

He eymeeTEYIOT HeTpHEHaJII,HUe peaJIRaaui,m l{,,_ H ~ E ll~;N , eeJlll 

f..., .:.'.I!-.:'. llJlll /\ "- t.n. -.J eOOTEeTeTEeHHO, 9TOT HOEHil peayJII,TaT 

6HJI no,nytJeH 0,llHOEpeMeHHO e .lDK03eWOM, ,Ua;ree OKa3aJIOeI,, '!TO Bee peaJlll-

38.l{HH .R,,,_ H ]),,._ E ti~
11 

• JIEJllIIOTCJI mypOBeRHMH H '!TO 3Ha-
4 ->N,n. 

tJeHliJI onepaTopoE Kaam,mpa BTHX a.nre6p E JII06oil peaJlllaannn E I~,., , 

A'<. 1!.,,._,,, , 11.llDY3Hal!HO n 3aEHCJIT TOJII,KO OT .1t., , 

TaKHM o6pa30M , "?.,.,.·,._ npHo6peTaeT 3Ha'IEiHlie MHHHMaJII,HOro 

'IHeJia KaHOHH'leeKHX nap TaKoro, '!TO B ,r:.. ' ,nonyeKaeTCJI eymeeT-
.£.1I,1nut. 

EOErurne napaMeTpH'!eeKoro MHOllteeTBa peaJll13~nil .7\,. H J'l,,,_, B KO-

TOpHX 3Ha'leHM onepaTOpOE Ka3HMHpa MOryT 3aEHeeTI, OT 8THX napaMeTpOE: 

npennollteHHUe B pa6oTe OnHOilapaMeTpH'leeKHe MHOxteeTBa peaJIH3anl{il 

a.nre6p .A_.,, H ]),,,_ E /(j,n,,,,,._ ~OR83HEaIOT, 'ITO,,neileTEHTeJII,HO, 

8Ta B03MOlKHOeTI, oeymeeTBJllI8TCJI, 

Ta.KOE lite peayJII,TaT n ,llJllI a.nre6p C,._ ; MHHHM8JII,HOe '!HeJIO nap 

·n , ... ,,,.,," == 1- n. - L ' e IlOMOml,IO ROToporo noeTpOeHO OnHOilapaMeTpHtJee-

Roe nOAMHOXeeTBO peaJIRaa,nml npennollteHHoro MHOllteeTEa, o6nanaeT TSM 

eBOlieTDOM, l!TO napaM9TpUl!eeKH9 !.!HOJKeetBa peaJIH3rutHll C7t. B \½,.._, 
!\' < ·>t,,,,,:,._ , B KOTOpHX 3Ha'!eHHJI onepaTopoB Ka3HMHpa ~aBHCJIT OT 

8THX napaMeTpOB, He eymeeTBYIOT, IlpH 8TOM OMTI, Bee peBJIHaannn 

C,,_ E lt~Un-t) myponexne. 3TH pe3yJII,TaTH SIBJIH-

llTCJI HOEHMH n eo,nep:EaTCJI B paa,n. III.2.I. 
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C .npyron eTopOHll, MruteHMaJII,HOe '!HeJIO RaHOHli'leeRHX nap, e no

MOIIU,IO KOTOpHX noeTpoeHU ( .n, -napaMeTpHtJeeRHe) IlO,llMHOllteeTEa pea.,m-

3~ H3 npenJIOllteHHHX MHOllteeTB, paEHO "! '""'' (L) { L : A.._ /}., ,c~J.}, OHO 

IlOJIY'laeTCJI no,neTaHOEROil · d ..-.?t, E N(d) B npe,ll;ll.DYillen Ta6~~- 1lneJIO 

-r........ ( L ) ' .IIM KOTOporo HeTpynHO nOJIY'IHTI, eOOTHOmemxe '.'!,.,.,,. (i.) = 

= .!.. ( dint. L - .tcwq L ) , eoBna,zraeT e 'IHCJIOM RaHOHH'!eeKli'IX nap eOOT-
2. :I ' 

EeTeTEYIOO!HX a.nre6pe L no H3BeeTHoil, yllte YilOMfIHYTOit, rHilOT83e HJIH . 

TeopeMe H.M.reJI$H.na H A.A.KHpHJIJIOEa. (KparnoMY H3JIOllteHHIO eymeeTEa 

rnnoresu noeBSI~eH paa~.III,3),K TOMY xe qne110 HesaBnemwx napaMeTpoB 

B .nHeRYTHpyeMOM IlO,llMHOllteeTEe pea.,maannff eo:ana,naeT e '!HeJIOM ,no6aEO'I-

HllX RQMMYTHpy!OmHX 8JieMeHTOB,EHeTynaDUHX B rHTioTeae. B TIOCJie,llHeM pas

,neJie Tpenen tJaeTH noxasB.Ho, '!To ,11;111I aJire6pH A,,,_ , ,llJlll xo,:opoa rH

noTesa .noxasaHa, TaRHe peaJIHaannH JIBJllIIOTCJI BH.llOMOpqJHHM o6pa~oM pea

JIH3~ A"!, , B03HHKaD~HX BCJie~eTBHe rHDOTe3li re11:i,¢a.H,Ita-KHpH11-

1IOBa (pas~. III.4).AHanorHllHHit pesy111,,:ar iioxHo ox~aTL H B 

eJIY'laJIX oeTaJII,Hl:lX KJiaeeHtJeeKHX aJire6p .fuir. 

TaRHM o6paaoM, npennollteHH!le MHoxteeTBa peaJIHs~ eo,nepmT: 

OnHOnapaMeTpH'leeKHe IlO.W,,HOllteeTEa,noeTpOeHH!le HS MHHHMaJII,Horo '!HeJia 

KaHOHHtJeeRHX nap, c noMOIIU,D ROToporo Boo6me Mo,mo noerpoHTL o,11;Ho

napauerpHt1eeKoe MHOllteeTBO peannsauHa, H 'l'L-DapauetpHll8CKH8 DO.IJ;.MHO

JKeeraa,norpoeHHlie HS tJHe11a nap,orBeqaD~ero ,11;aHHott a11reOpe.no rHnore

se re111,~aH,lla-KHpH1111oaa. Ho xpoue STHX "sxerpeuan1,Hwc" c11yqaea, 

onpe,neJieHHl:le B pa6oTe MHOllteeTEa peaJlllaannff KJiaecHtJeeKHX a.nre6p eo

.nepmT ,naJII,HeiltDHe 2 -, 1 -1 ••• 1 (n-1)-napaMeTpHtJeeKHe no~ollteeTEa 

peaJIHsar,lIDi B a.nre6pe Bett11a,noeTpoemmx ns Eospae,:amero tJHeJia nap 

N/2} , ... 1 1,/1r:-t) • 

IloCJienHen tJaeTI,IO pa6om JIBJIII8TCJI 3aKJIIO'leHHe, eoeTOJilllee H3 '18-

THpex pas,ne~oB, E KOTOpHX Ha.MetJeHl:l H8ROTopue ,nam,aeiltDHe 

nepeneKTHBll (B qaeTHOM c11yqae onpe,11;eH1IeTe1I,HaDp., exaTHe peaJIH38.UHtt) 

H DpHBO.IJ;HTCII eBO.IJ;Ka OeHOBHWC pesy111,raTOB, 
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PesyJII>TaTl:l. ~ccepTa.mm ,noMa;IUlBaJmCI> Ha ceMHHapax II !:lelKJJ:Ylrapo,n

HHX ROHq>epeHJJ;MX B CCCP, EoJrrapmr, r,UP, qccp lI 6wm ony6JrnROBamt 
B pa6oTax /I-II/_ 
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