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A. f. KyCPAEB, C. C. KyTATEJIAASE

CyEAHOOEPEHIII,TAJIbI B EyJIEBOSHATIHbIX MOAEJIflX
TEOPIUT MHO}fiECTB

O4rrrr ua KJrroqeBbrx rr BerrHbrr BotrpocoB TeopIrI{ DncrperfaJrbl{brx Bagaq
TaRoB: <<Itan BeAyr ce6s. orrrrrrraJrbHbre BHaqeunfl v perrreulrfl l]pz BaMeHe
trepen{eunrrx?>. HeHoroprre Bo3r\ro}KHbre orBerbl Ha aror Borlpoc co6paurr B
cy6au{{epenqr4arrbrro}r ucqucreHrr HeuraAKI4x oreparopoB. Hau6onee tro4-
po6no r{B) reubr BbrtrynJrBre oneparopbr trr, B oco6euuocrn, (cr(aJlflpHbre) Bbr-
tryrurbre oneparoprr - BrruynJrbre $ynnquu. Cnyuaft BbrtryKJIbIX {yuHqrafi
SaHrrIlaeT coBeprrleHrro IIcHJIroquTeJrbrroe rroJroir(eHI4e B cB.ESrr c HaJIuqIIexI
a{SenruBHbrx reo}rerprrqecnrrx rruTeprrperaqurt JronaJrbrrbrx antrponcr[Maqrr"t
arrrx cpyunquft no BnyrpeHHux rosnar rrx aS{eHrrIBHbrx o6racreft otrpeAe-
Jrenvfl.. Ocnoeurre cB.flBIr BAecb rarioBbl:

(t) cy6gr{{epeHr{r{aJr - aro BblrryriJroe cna6o Ko}Itranrnoe Muo}r(ecrBo;
Q) aJreMerrrbr Harrlrerrbrrrero cy6gncp{epeHqI{aJra, cogepmatqero cra6o

(uopaAnono) orpafiurreHr{oe rtno}necrBo N', iloilysalorcfl rrocJreroBareJrbubrrl
ilpunreneHr4err orrepaq[r"r B3.rlTrrfl Bbulyn,rroil o6onosnvt- ,il, rr trepexo[a K Ba-
I fbIKAHIIIO:

(3) Hpaituue roqur Har4Meuburero cy6gu(P{epeHquaJra, ilopo}fiAenlroro
IrHolfiecrBorl g', Jle)fiar B cna6orr Ba\Ibrnarrl4r{ I{cxoArroro \'Iuo}fiecrBa .*,

Haitrrr oileparoprlbre Baprrarrrbr rlpIIBeAeHrrbIX yrBepili[ennit - aro rra-
tsecrrrafl npo6;rerra "rronaJrbrroro Bbrnvn"rroro a[a.Trrraa t 1-3] . TIMeerc.a pflA
sacrrrbrx peruerirrii ;1";rn cileqrraJrbrrbrr linaccoB rlpocrparlcrB rr oileparopoB,
arreiurrrpyrcil{rx nrr6o K no}rrarirrrocrrr cy6gn${epellql{a.rra B nonxoAflqefr
o[eparoprror"r ro[o.{orrrtrr, "rra6o n cneqrrcpnqecxofi reorferprr-recHoi'{ rrrrreptrpe-
Tar{r{rr orAeirrrrrocrrr B riorrKperrrr,I\ cpl'rrriqnoHailbrl[,rx ilpocrpaIIcrBax. B ro
?fie Bperrfl yAoBJreTBoprrTeJrbrroro ooTrlefo oTBeTa rre oblJro IilleHrro B cBfl3II c
Ter,r, r{To AJrfl frporrBBojrbr'rbrx npocrparicrB rr olepaTopots, c oguoli croporrbl
Her (naH upanuno!) unHanofi Horri larirHocrrr B orreparoprrbrr rorroJrortr{f lx,
a c gpyrofi - (cr(aJrflpribre) TpaHroBKr{ Teopenl orAeJrr4r\{ocrlr He AocraBJrflroT
aAe KB ar H6rx xap a r(r eprra aII wft cy 6gn cp clep enqrlaJroB.

I]e;rr ilacro.firqeii crat,rr - Aarb perrreHr{e ynaaarrHoit npo6.rreurr. B qacr-
rrocrr,r, Hrrxre nprrBoArrrcfl .flBrroe npeAcraBJTeHr{e DJIeMeIrroB cy6xuS$eperr-
qrraJra rr ero Hpaituux rosen oco6oro poAa (ArrcflepcHblr{n urrrerpaJrar,Itrr))
o-Hpaiinux rorren. Nlerog uccJreAoBaHrr.tr - Teoprrfl 6ynenoanarrHbrx lro4eneft
reopurr Mrro?fiecrB L4-121, rprrrrrlrrfrrraJrbuafl cB.aab Koropbrx c K-npocrpalr-
crBaxrrr o6napymena B [13, 14]. llpn6,rnaurenr,nrrii [irarr rcrroJrbaoBaurrfl
ynaaannoft reopuu ranoB. Cnegyer cHarraira uogo6parr, 6yneoy anre6py u
orBerrarcnlyrc er? r{oAeJrb, B Koropor"r rrayuaelrrrft (: <sileilnuft>) oueparop
craHer uao6paxtarr, cnaJrflprryrc BbrrrynJryro SynHqraro B MoAeJrr{ (: rrpeBpa-
rrrrcfl Bo (BHyrperrurolo) BbltrynJryro Synrqraro). flocre aroro, trHreprperr{pyfl
Bo Brreruilux replrrruax nnyrpennurl reor{erplr-recHrul cnrblcir cy6an$Seperr-
I{rraJIa SynHquu, cJreAyer [oryrlrrrb rrcnoltrrft orBer. flpnuan peaJrlrgallrrfl.
Eroro rrJraHa BoSMolnHa, Eo cBESaEa c EeKoTopBrMu TexEusecRtrMtr HeyAo6cr-
tsarru (ran, rroHflTrre o-npafineft ro.rHn ((trJroxoD trHreprrperrpyercn). B orofi
cBflBr,r n pa6ore ilpeArrprrrrflT o6xoilunrfr $rarreBp - ynaaaHnrrft nnalr rrctroJrb-
Byercfl Jrrrrrrb AJrfl arra.rra3a Kanouutrecnoro cylnantemHoro o[eparopa - ofie-
paropa BBflTrrfi Bepxuer"r rpaurr. OSrqlrfi cnyualt BblBoAurcfl c yqeror{ KaK
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cileqn{r{Krr crpoeHr4fl ero cy6gu{{epeHruraJra, TaH r,r roro SaHra, rrro ilro6oii
cydn;aneftnwir oleparop Jrrrrrrb .[r.rHer"rHort ealreuoii nepeueuHofr orlflsaercfl
or HaHoHusecHoro.

,{oHaaareJrbcrBo ocHoBHbIX peByJrbraroB rrctroJrb3yer BbrBoArrr{ocrb reoperr
Hpefina - Mranrlrana v. Mumlraua B ZFC (: s reopr{rr MrroxtecrB I{eprre-
Jro - @pennen.fl c aucrroMofi nrr6opa), rr B aroNr clfbrcJre rrecrannapr]ro. Cro-
ur iloArrepnHyrb, qro 6o,urruafl qacrb trprrBoAr,rr,rbrx ;{aJree Saxron o6ocnonaua
o6rrsHrrlar4 cpeAcrBar,ru. To xte yMecrrro orHecrrr rr Ko BceMy Hr,IxterraJro?fierJ-
rloMy, ecJrrr He npelltflBJr.flrb (Han aro npuunro) n ApyrrrM 6onr,urne rpe6o-
BaHI4.fl, rrer,r K ce6e. ItaqecreeHHo r\roi{trio cxaaarb, rrro B pa6ore rronaaar{o,
r(an I{eHTpaJrr,HbIe rroH.f,rr{n cy6nu{{epeuquaJrbHoro ilccucreHr{fl IInfl onepa-
TopoB BoaHr.rnaror rrpn sueruHeii pacurlr{poBne coorBercrByroil{r4x cnaJrflprrbrx
rrpeArrrecrBeHrrr4noB B rroAxognqei'r Mole,rrrr reoprrrr lrrro)fi ecrB.

Hacronrqar crarbfl opnerrrrrpoBarra npelfiAe Bcero ila cueqfia.rrrrcroR B
o6iracnv BblrryltJloro agaJrrraa. B aroii cBfarr rrgJroifieHne BcrroMorareJr]:ubrx
iloruqecnux cpencrB qyrb 6o.nee AeraJrrranpoBaHo, qen aricnoarrrlrrf l rreo6ro-
Ar4MbIx {anron ue cy6gw{{epeHrlna.rlbrroro ucqrc.rreHrrfl. Oruetrar,r Bl\ecb irie,
rrro peayJrbrarbr Hacro.flrr{efi crarlrr a}roHcrrpoBaHbr B I15] lr 6rrrn Aoiroifieirbr
Ha ceMrruape C. JI. Co6onesa. Bupai+taerr rlcl iperruloro i lpr4BrJare.rrbnocrrr
yrracrlrr4nalr aroro ceMrrHapa Ba rlelrrrbre o6cyinAerrufl.

S 1. BcuouolareilbHbre cBeAeHrrfl o cy6ar,rSSepeHllrrarrax

1.0. Sgecr co6paurr neo6xo;lnurre tpaHrr,r rra JronaJrbnoro RbrilyrtJroro
arraJrrraa. f lqgpo6nocrrr r{ AeraJri.r crt. B it-3].

l. l . I lycrt X - Berr{ecrBeH}roe BeHTopHoe rrpocrpaHcrBo, ) '- u€'rioropoe
K-npocrparrcrBo, P-: X -> f - cy6nnrref,rnrni oreparoli tr g(X, I ') - rrpocr-
paHcrBo .nunefisux oreparopoB, rei 'rcrnyxrrulIx rte X e Y. Cy60u()rfiepeut1rtt,r,
0@) oreparopa P onpeAeJrflIor coorr{orrell?IeM ,

A Q ) : : l A = 9 ( X , ,  Y ) :  ( y r e X )  A r 4 P r j .

1.2.  I lycrr  B: : f i (Y) -  6aea K-npocrpaHcrBa Y,,  r .  e.  uoJrrraf l  6y;rena
arre6pa flpoenTopoB rra HorrrroHerrrrt Y, I1.[r.r, qro ro i{ie catrroe, anre6pa no-
.'rrolnr4TeJrbr{brx rrqe}rnoreHToB s 9(Y) : : .9 (Y, Y), rraixoprrpyeMblx roxiltecr-
Ber rHbr l r  o ro6pameHl reM l : :1 " .  Boar r , reu  paa6uenue eAI I I IT I (b I  B  B,  r .e .  ce-
I teptcrso (bs)E=r rrpoenropoB, l l . r l f l  Horoporo bg I  b\ :0 npn 

'5 *  r l  n
supsee be: l .  Ectr , r  ( / .s)s== -  cel te i icruo aJreNIeHroB v 9(X,,  Y) I r  or leparop

A ws ,9(X, Y) raKoBbI,  qro Ar:  )g=r biAgr L\ : rn raX, ro A I IaBbIRaIor
rxepetuteluuea,rrzeu, (-4e)c== c Bepoflrrlocrflxlr (bs)5-". Cy6/1u{SeperqllaJlbr trB-
,'TflIOTC.fl CUtbLLO tt/Un,l,UHecqu].Lu ,ltLHoJrcecTBalLLl,, T. e. BbIAepHlrBaI0T o6paaoni'r-

rrrre BceB0SMo;iKlrbrx rrepeMerur.rsarrui. i  celtei icrs cBOII-\  ei lerIeIITOB. 
' Ior 

; l i0

1panr Bbrpamaror c"rroBaMrr: <cy64uf{epeltqlraJr co-BrIa[aer co c]toei i  cIIJtLtt(r

rirn^;rtnoecnofi o6ono.rHofiD. Orcrola BIIriIo, tlo cy6:1lr*$epeIlqrraJI flB.TLfle'i'c.:{

ct lJLbrdo oneparopH,o rbLnAHflbLtL i lHo)tcecrlorl  ( :  cosi laAaer co ctsoei i  cl l .r tr , t t t l

orreparopro Bbrnyl iJror"r o6o;ro.rxoi i) ,  r .  e. tsbIAepH'i ! tBaer o6paaonattt te mortdtt-

, ruq i r f i  ) *= ,  a1As ,  rAe  Aze  AQ) ,  a -ze  9 (Y) ,  0  (  o ,  <  1 ,  Ie=ery "g :  l -
B sacrHocrrr,  cy6gudr$epeHr{rraJr - oneparoprt 'o ebtnltw"Loe i lHol lcecraol T'.  e.
( A ,  B e T ( H  u  q . ,  F e 9 ( Y ) ,  q . ,  p > 0 ,  c r + p : l * ' a A *  P B = A ( P ) ) .  I I o -
NrrrNro eroro,, cy6an${epeHr{rraJr BanlKrlyr orlrocrlTe;-Iblroi,i rroro'Je'rroii r-c-\o-
Ar{Nrocrrr. I{anouutrrlr, rrro cerr, (1c)c== s ,9(X, Y) IIaBr'IBa_ror nororleqllo r-

cro\au7eilca (coorBercrBe:nrro o-cro7au4efica) x A e 9,(X, Y), ecnn l lJrtr Haif i-

/{oro fr = X cer6 (46r)s*z cxoAr{rc.f l  c peryJlf lTopo}I (coornercrBeHilo o-cxo-

;1nrCn) x Ar s I .  f lcu6, qTo r-CXoAI{}IoCTb BileqeT o-CIoqI{NIoCrb.

1.3. [ ;rn cy6nwneirHoro oneparol]a P,curteo"rtoNr Ch (P) o6oerra'ra]or

Jtr{otrcecreo npufinutr roqen A@). Muomecrno Ch (P) nr, i l f l ,ercf l  cl IJIbHo I lnr iJrrr-
qec6rrlr n A@) BoccraHaBJrrrBaercfl rro Ch (P), r. e. trBJlflercfl lrar{ivle}Ibrlru}t

cy64u{c[eperrquaJro]r, coAepniarqr,INt Ch (P). lloc;re4rltii $anr BarlrcbrBalor
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B Brrge A@):cop (Ch (P)). Cuunolr copl*) o6oaua.raer orrepaqlrlo nepexo-

Aa ft onopH,oit o1ottoune .*, r. e. Ii EarllreHblrreMy no BHJIIoseHnIo cy64u{-

SepenqnaJry, cqAepn{alr{eMy .il.
t,4 flycrs T e g*(Y,, Z), qxe Z - eury o4rro K-upocrpaHcrBo, m A e

e A(P),, rAe P : X --- f . Oueparop A rraabrBaror T-npafinun,, ecJrll TA e
eCh CP). CrMsonorr ErQ) o6oena.raercrr coBonyrrl locrb o-npafinur roqev
P,, r.e. Torren, flBJrfirorqlrxcfl. Z-HpaiiHrrlrrr Anr nrc6oro o-HetrpepbrBHoro ole-
paropa T. Bv;l lro;rFreuo paseHcrBo d(P):cop (6tQ)). B ro tf ie Bper{s. Er(P)
He o6gaano 6rrrr 1alfie rlunilrrqHbrrr l{Ilox{ecrBotrr, T. e. BbIAepmIIBarb [epe-
rle[rrrBanufl KonerrHblr ceMeficra cBoII\ ailer{eHToB.

1.5. f lycrv .* - Herrycroe NrHo)fiecrBo rr l*(*, n - i lpocrpaHcrBo, co-
craBJreHHoe rB rropflxrtoBo orpaH[rreH]rbls Y-euaqrtsrr {ynxqufi Tra ,*, 3ro
rrpocrparrcrBo r{aAeJrerro ecrecrBer{rrofi ctpyxryporl ,li-npocrparrcrra (u game
IroAyJrfl nag Hotiqorr oprouop{raauoe }'). Curreoro\r tN o6oana.Ialor n&Ho-

nuaecnurt cy 6 nun,eiluutft oneparop;

e . * . ( l ) : :  sup  |  @. )  ( f  e  l * (9 , ,  Y ) ) .

Ecru 5{- c. g(X,, Y), ro trorrararor (f,)r: A "- Ar. Tev caMbIM BaAaror

oreparop <.{,> e. g (X, ye). MnoxecrBo .*. HaarrBaror c"ca6o nopa|rcoeo
o?paHuueH,nbltt,) ec"Trrr <.{.> 4eficrnyer n I*(&, Y). OrueruM, qro Ailf ranoro
,il sntnonHerlo

c o p ( Y ) : d ( " * ) " ( 9 , ) ;

A  ( " . * ) :  l c r "  e  93  ( l * (9 , ,  ) ' - ) ,  Y) :  a  .  L . *  -  t ) .

Sgecu L,g - Anarouarrbrroe Brroxrerrre: Lgy: : (!/).+=g AJrfl y e Y, repeBo-
A.srqee Y e unomecrno (Horrcrarrr)) B npocrpaHcrne l*(9,, Y).

IlpunquuuaJlblro, qro HaxtasIfi cy6rtrireii,nrri,i oueparop P Jrr4rub lrauefi-
uoft aaueuofi nepelrennofi orJrlrqaercfl or KaHoHr4qecnoro. To.ruee roBopfl,
crlpaBeAJrrrBbr coorrrorueHr4fl :

P:  %e) "  (A (P ) ) ;  Ae ) : 0 (ua re1 ) "  (Eo@)S

(: reopeua }tpeltua - Murruaua AJr.B oneparopon).
1.6. Itpatinul,tu rounanu A (".v) cnAilc&r peLLLerounbLe eouo,ttopfiu,alvtbll

corpaHfl,rou.lpe r€,aHcra,rr,rbl (:rluffa,u4ue e a pg)). Bo"q.ee roao, one.parop
,S e 0 (u,q.) flerlflercfl, T-rcpailrruJw I ro.1L u roJLbno I roitL crlllqael eclLu

r ls| l  :  Tsl l l  ( i  = l* l* ,  Y)).

y;r.a nrclrrx f, gel*lw, y).I4ua-re rotsoprr, ?-xpaiiuocrb snBrrBaJreHrrra cJre-
Ayrou{eMy:

0 :  in f  r  ( ( " * (u  *  f )  -S( , ,  *  i l )  V  ( " ra fu  -  l ) -  S( ,  -  / ) ) )  :

: inf T (r*((" + I - L.s.Su - L,sSl) V (z - | - AsSu -l- A"rsl)) :

- a-vs/ l).:  in f
u

r (u* (u * L.*Su)+ I /
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B cury reopeMsr o BeKTopHoM l\tlrHtr{r\{ance, Mo}fiIro BatrIlcarb:

(S - aro ?-xpafinnft oueparop) '.---

.* (Y,R e 0 (Tes)) 0> inf ̂ R (u - A,sSu+ I I 
- A,'zSl l) :

: Rll - L.*SIl + iXt (R" - RL'sSu): n I f 
- L.*.Sl | + inf. (Ru - TSU) <*i

. . - .  (A  :  TS+Rl l -  L . *S f l  :  O)* *  TS l l -  L . *S f l  :  0 .

Ocranocr BaMertrTb, qro

0:?sl l -  L .*s f  l>r  (s( l / l -  ^s. ls / l ) ) : rs  l l l - r ls f [ ]0*
-+7,Sl l l :  r ls l l+  zSl / -  L .* .Sf  l :  T ls l  -^sAysl l :  o .  A

1.7. ["na na,H,oHLLqecwo?o oneparopa eg eblnot 'H,eH,o:

E o (",*.) : Ch (" s,).

IIpu arow 1ta ruo6oeo cy6nuruetiu,oeo oneparopa P eepno

P : EN " (g; --+ Ch (P) c S o(".*) . <&>

(: re'opena Mu.nuil,aH,a 0"na oneparopoe).
Orueruu BAecb ]ne, qro 6-fiyu,nr4uu st: I -- l(A) Rns I e l*(*, Y) w.

A e .* .flBrro Jre)fiar 
" .Ch (u*). flepeuerurrBaHrrfl ceueftcrn a (ee)eeg rra-

BbrBaror rrucrbrwtl cocrofl,tttranu tta ,il. Ouenngno, qro qficrbre cocro.fiHtr.fl -

.aro o-Kpaftnne roqnr KauoHtrqecnoro oueparopa.

$ 2. BcnoMorareJrbHbre cBef,errrrfl o 6yreroBnaqnhrx Mo[eJrflx

2.0. Sgecr co6paubr HyxrHbre franrr,r o ilocrpo en:arr n_ npaBlrrax pa6otu
c 6yrenoaHaqHbrMtr MoAeJlffun. ferarlr clr. n 14, 5,, L0-1'2J.

2.1. flyers B - rroJrHaa 6ynena a"rre6pa. frr nantAoro opArruaJla o ro-
.IIaraIoT

VL")r: lr: (gF= a.) r: dom(r)-+B I dom (r) c lz[t'].

flocne eroro penypctrBrroro otrpe4eJrenu.fi BBo,qnt 6ytteeoaHaqH'btti, ynueep-
,c!u l/(e) ufiruI, KaK eqe roBop.ET, aJlacc B-unomecrB, cooruolrreutreM:

y(B).: U Vr"),
c[=On

rge On - fiJracc Bcex opAtrrraJroB.
2.2, TIycrb q - rrpotrBBorrbHafl $opuy;ra reopuu ZFC. EcrecrseHubrl\r

o6paaou trEreptrpertrpyff cB.flBnrr rr fiBarrropbr B 6ynenoft anre6pe B, onogrr
,oqeuny [cpl Sopuynrr, )nrrrrbrBafl xapanrep ee trocrpoeur{fi rB aroMapublx

{opuyn r=U rt fr-A v. onpe1eilflfr. oqennrr trocJreAulrx AJIfl fr,, A€V(u) cxe'
MOr[ peKypcutr:

[ r eU ] : :  V  a  ( z )  A [ z :  r ] ;
zs dom(y)

l r :  u l :  :
: -  A  x (z )+ [zev ]A  A  a@)+ lz=r l .

z=dom( r )  z€dom(g)

2.3. VsrsepcyM VG) c yRaBaHHbrM rrpaBWIoM oqeHrBautr.E Sopuyl nn-
Jr.Eerc.E Mo4eirbro reoprrr Muotr(ecrB B Tor\t crfbrcJle, qro O,rta nro6oti, Teopewbr
q Teopuu ZFC BbLnoJuLeH,o ['ql : I ulr, nan roBop.flT, A ucrttHlto eHATpu
Y(B). i locne4uufr Sant EaabrBaror trptrEqtrrro M il e p e Eo ca.
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Orueruu BAecb ffie cJreAyrorqee o6u1ee corJramentre. Ecnu t - eJIeMeIrT
V@), a p(') -SopMyJra ZFCi ro {paaa (ru y4oBJrerBopfleT, q BHyrpE V(")t>
fr.Irm, Kopoqe, <,g(r) Brryrptr V@)t oiuaqaer paBencrBo [q(r)]: l .

2.4, finn aJIeMeHra fr e V@) r. [poI4BBoJIbHoro b e B orpegeJleua

Syurqun

br :  z ' - -  b rk )  ( z  e  dom ( r ) ) .

(3ra Barrrrcb rroApaayrreBaer, qro b6 i: 6 gna b e B.)
f"oa B-aldaalrbt,fr trLnoucecre fi u A u gJteMeH,T& b = B Sbtnoil.HeHo:

I r eby , l : b l ney l ;
l b r : by l : b+ l r :  a l ;

I r  :  b r7  :  l " b ' r  :  Q l . :  b '  +  f , r : ,@f  .

(3,gecr b' - aro Aononnenue b.)
2.5. B nnacce V(D vweerc.E ecrecrBeHHoe ornorrreHrre enB[BaJreHTrrocrrr:

f i - A::f,r:A7: l. Brr6upan B Ha)fiAorr KJracce DKBr{BaJreHTHbrx aJrelrer{ToB
IrpeAcraBnreJrfi (uanntenrmero panra) - aro ran HaabrsaeMrrii (trprleM @pu-
re - Paccena - CHorra>, npuxoAffT K or1e"nuuotvty AttulepcAJW,U V("), B no-
TOpOrr

f i :  ! /  . r - *  l r :  y l :  l .

Herpyguo BrrAerb, qro ol{erlntr $opuyn He rlxeHflIorcfi rrpr{ trepexoAe n DKBrr-
BaJreHTHbrrvr aJreMeHrarr. B aroft cBfl.Tv. B AaJrbHeftnreu 5ea oroeopoH. ocytqecr-
BJrflror oro,fiAecrBJreHrre V(B) '- V(B). flonuepr(Herr, qro B 7(t) nopper(THo orr-
peAeJrerl oJreMeHr br AJrfl fr=V(B) rr beB, n6o s cr{Jry 2.4 nrrto.rrueHo
I t r :  r r l :1 - - *  [b r r - * ,b r r l :b  + l r r :  f l z l :1 .  B  ero f t  cBf lBn qacro  r {c t roJrb-
Byror Barltrcb 0': 6,, IlMefl B BrIAy, B rracrHocrtrr, qro 0@ : 6 :0r Alrfr. r e
e  V(B) .

2 .6 .  B  V( " t  c t rpaBeAJr r {B  cJreAyrou lu f i  rp f iHr t r rn  r repeMerr r r rBar r r { f i .
Ilycra (bE)E-" - pas6ueH,ue e7uu,utyur, e B. I"qa .aroSoeo ceme'rtcrea

(es)s== AH,usepc7ila V(B) cAu4ecr6Aer u npuroJw e}uncraeHH,oe nepenaewura-
Idue (rs)g=" c 6epofl.TH,ocTfl,Jwu (be)e=", T. e, eJle.tdeH,T r Or1emLlto?o Ut{ueepclJ-
Ma (o6ostdl,Haenlbtil }e=abc*c) ra,nori,, uro

Lr :  ra l  >  b- ,  (E =  t ) .
flp" aroM BbrrroJrHeHo:

bsxg <-+ (V€eE) bsr : bErE.

B uacrnocru, br- Dro rrepel,relrrlBanne fr c BepoflTHocrbo b w 0 c BepoflT-
nocrrro b'.

flonesso flo,qqepnuyrb, rrro r{crroJrbaoBarrtre replrr{Ha (uepeMerrrrrBaElle))
B paaHbrx crrryarlnrx (cp. 1.2) He roJrbno rre npI{BoAIrr fi HetrplnarHbrM KoJr-
Jrrlatr.flM (HaH MorJro 6rr uoHaaarbcff Ha nepBblft narnng), uo Ha caMoM [eJre,
KaK Crarrer orreBrrAHbrM rr3 AaJrbHefiruero, o6ocuonano (u6o peur rrAer o6 ogn-
HanoBbrx c rosHocrbro Ao HecyqecrBerrHbrx oroBopoft o6reHrax). flogo6uan
cuTyarlr4fi He yHrll(aJrbHa - cAeJraHHoe SaMeqaHI{e, HatrprlMep, MornHo oT-
rrecrr,r R TepMuHy (qurli'raqurrftu I{ T. rr.

2.7. B 7(") cupaBeAJrprB cJreAyroqtrfi" r.p Ir H q Ir tr M a H c rr MyM a.
\tta nam7oil fiopttyttw, rp reopuu ZFC uu,eercfl B-anaqttoe Jt4r{,oflcecreo

a, 1na noropoao
la rqb) l  :  [p ( r )1 .

8 Co6upcxnft *rarelrarnqecxufi ,nyplraJl Ni 5, 1983 r.
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2.8. flnn gJreMeura fi AldusepcAJna, fioru Hefiatana V, onpeAeJreruoro
cxeMofi peRypcuu:

Vo  i :  { r :  ( s ,0  =  a )  r  e  Q(V) I ;
V : :  U  V o ,

cI,€On

T. e. AJrff ftalr(Aoro }rHo)fiecrBa fi lroJrararor:

g t :  _  @;  dom ( rn ) i  _  {y^z  U  =  n } ,  im  ( rn ) :  :  { l } .

(Tosnee roBoplrrb o BbIAeJreHHoM rrpeAcraBl4reJre KJracca aJreMeEToB V@),
aKBtrBaJreHTrrbrx ,DA). Sneuent aAus 7(") nagrrBaror cran7parltbtJrr tIMeILeM &.
Teu caMbrM Boaurrnaer naHolrutrecftoe *r,oilceH,ue V I V(B). IIpn arou ffrff
f i ,  f r r , ,  . . . ,  f r neV  u  A  eV{B )  Bb IuOJ I I I eHo :

IY e r^l -- 
X_IO 

: z^l;

e (rr,  . .  . ,  nn).,-* [q (t l ,  .  .  . ,  *I) l  :  I

gnr ruo6oii orpauuqennofi {opmynrr 'g reoprra ZFC. (Oopruyly HaabrBaror
o?paHuHenruoti, ecJru cBflBauubre trepeMeuubre BxoAflT B Hee rroA BHaKoM or-
paH[seHHbIX r(BaHTopoB, r. e. KBaHTopoB, paclpocrpauenHbrx Ha nanue-nn6o
Msomecrsa.)

$ 3. Ilpocrefiruue crycau u rolbeMbr

3.0. 3gecr co6panrr ocHoBHbre {anrrr o6 uao6pamenvm upocrefirrux
o6renros n 6ynenoauarrubrx MoAeJrflx (cu. [10-12]).

3.1. flycrb q - rrexoropaa SopMyJra ZFC v. {uHcupoBau Henoroprrft ua-
6op A eJrervreHroB 6ynenoanaqHoro yurrBepcyMa. Ilycrr, AaJree, A* i:
i: Aq<., a) t-- lr : cpb, a)l - KJracc Mnolr(ecrB, oupeAeJrr{Mbrx trocpeAcrBoM a.
Cuycn /r.} xnacca A* otrpe,qeJr.flror coorHorrrenr{er{:

Ar [ :  -  { t z  t  eV@) A tq  ( t ,  y ) l  -  1 } .

Ec.nn te Ae+, ro roBopflr, qro t y1oetersopfl,er p(., a) eHarpu V@),
Cuyclt rro6oro HJracca cu,JLbtt,o rluvJLuaeH,, T. e. BbrAepffirlBaer BceBoBMoE(-

rrbre trepeMerrruBaunn cBoux aJreMeHroB. flpz eroM ABa Eetrycrbre Buyrpff
7(t) nnacca coBtraAaroT B Torlr rr roJrbxo B ToM cJr;ruae, ecurr. y rrtrx oAurraxo-
Bbre aJreMeuTbr Bnyrpr[ V(").

3.2. [w. aJIeMeHra fi nB 7(t) ero cnAct r] aagau rrpaBuJroM:

x { :  :  { t :  t  e V @ )  A f t  e  r ] =  1 ] ,

r. e. r{ --'A..*1, }tnacc nI flBrrflercn . MrroxrecrBoM. np" eroM rI c
c scyc (dom (z)), rge scyc - crrMBoJr trepexoAa R curlbrro quqrluaecnofi o6o-
Jloane. floleano troArlepnHyTb, rITo AJIff lrenycToro BEyTpa V(B) MH6II(SCTBa
f BepHo

( f l z e  r l ) t ( E z e  r ) q k ) l  :  [ c p ( z ) ] .

3,3, IIycru'F - coar6ercr6u,e ua X e Y enyrpu Vet. Cyu4ecroAer u npu-
ron e7uHcreevvoe cooreercroue F{ ua XI I Y+ ranoe,, qro 7tn .nto6oao
(nenycroao) no1ntH,oilcecrea A ntruorcecrea X enyrpu V(B) ebtnoJLHerro'.

FIU{ ) :FU)+ .
' 

Jlerss su/{erb, qro F{ oupeAeJreuo rrpaBaJrorr:

(r ,  y)  e.F+ *,  l ( r ,  V> e Fl :  l .
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. 3.4. flycm fr e g(V(t)), r. e. # - ero MrroxrecrBo, cocraBJrenuoe us B-
BHasHbrx MHo?fiecrn. flonornrlv. Ot :: Q u

dom ( r t )  : :  n ,  im ( r t )  : :  {1}

fipu t + g . SneMeur ct (or4enuuoro yHuBepcyMa V@t, r. e. nrqAenennrrft
trpeAcTaBllreJrb cooTBeTcrByroqero KJracca) HasbrBaroT noabeil,oJtt r.

-flcuo, sro st{ : scyc (r), a AJrff Henycroro BHyrpE yrt, Muorfiecrna fi
BbrrroJrlreuo r{I: 'x. Otuerru BAecb }fie, qro ecJrrr reV u i- ero craH\apr-
ruaa o6.rtacrb onpe0e,nen,ua, r. e.

i : : { z A : z e , V  f 1  z e r } ,

To BbInoJIrreHo i1 : ,n.
3.5.  I lycra X, Yeg(V("))  u F-cooreercr7ue ua X e Y. Cyu4ecr67er

u npuroJtt e1urucreeHrr,oe coorrercreue Fl ua XI I Yl sH,arpu V@) Tarcoe,
qro 1rLa naetc1oeo no1uttottcecrra A uu,oetcecrra X eatnonrreH,o

FI ( / I ) :FA) I

e row u ro./Lbno 6 ToM cJLAvcrel ecJLtL F erccrencuoH,arlbno. Ilocneil,mee oaH,a-
qa,eT, rdTo

A t c  F  ( t t ) - - > [ n t :  r z J (  V  I U r :  A z l .
a'eF$'1

Jlerno BqAer6, uro y't - oro rroAtelr MHolnecrBa

dom (F t )  : :  {  (n ,  y )B  :  ( r ,  y )  e  F} ,

rAe (r, ylu - elffHcrnenurrft aJreMeHT V(t),, orBeqaroquft uo trprluqtrrry Man-
crMyMa {opuyne:

EzYu (u = z <-+ u:{r} V u : {r, U}.

Hetpy4no, paayMeercff, IrpeAtflBlrrb rr rreuocpeAcrBeunyro Horrcrpynqtrro
ATOIO AJIEMEFITA.

flpune.geM Boqecb ,fie neo6-xognusrfi AJr.fl AaJrsnefiruero trprrauan rrepeMe-
muBaurr.fl {ynxquft Br{yrptr V(t).

Ilycra E - nnoilcecrro u Uu)r=" - ceuefi,creo sJLeil,evTor V@), fl,BJLfl,to-
u4uficn, fiyttttryuanu ua H,enAcro?o ilLH,oflcecrea X e Y enyrpu V@), u
(De)i." - paa6uenue__e0uru,ut4or,. ToeQg, nepeil,eurunaH,ue l: : )g== bgfg ae.na-

fi 
.Vnnquefi 

ua X e Y enyrpu V@), npuueil, 6btno,nHfl,ercfl,i

l$ *c x) f (*) :-I_ bul, (r)l : r.
l- Eee I

( ,(nr qeXI troJrorntrM S @): - )E== beft@).flcno, sro gb) eYI vr,
r(poMe roro, [S@):' f tb) l>--bg AJrff  Bcer €=9. Vcrauosuu, uro oro6pame-
Hue g : XI -* Yl Dr(creHctrolraJlbno, yqurbrBaa EncrerrcuouaJrbHocrb lrl.
B cauonr neJre, [Irfr fr1, rre XI rMeeM

f r t : n z l :  1 ' ^ V _ a e )  A [ * r - n z l -  V  ( b e A l , r t : / z ] ) (
\ E C E  /  E € E

( 
,V= [le (r') : s (r1)] A[*r: rzl A [le (rr) - s (lrr)] <

( 
*Vr 

llE (r,) : s (r,)l A t/e ("r) : le@r)) A ffE (rr) - g(rr)l(

< ,V_ [s (rr) : s @)] : [s (*'):g(*r)].
b g t

Tanu*r o6paaou, cyrqecrByer troAceM sI oro6pamerrua g. Vcranonuu, qro
8*

t $



Etyraret a0ae

gt : l.Ann aroro aaMerrrM, qro B cuJry rrptrEqr,rra trepeHoca

tgt - fel :[(Yr e x) sT @) : fs(r)l :
' 
*4r, tgl (r) : /e (r)l : *4, ls @) : fe@)l2bt

A J I f l E = E . o c t a n o c r c o c J I a T b c f l I I a e A a I I c T B e H E o c T b t r e p e M e m I I B a H t r f l . >
3.6.  f lycrb f i -Henoropoe MHorf iecrBo u f  : r*YI,  

"n.  
Yel / tat .  Ysu-

rbrBaff paBeEcrBo Y:YII, Molnuo cstrrarb I oro6pa?fieutreM i 
" 

dorn (Y).
flcno, uro f ancrencr{oHaJrbuo, a troroMy EMeer cMbrcJr roBoptrTb o6 areuen-
re f I  nB V(B).  Orueruu, qro B cv. i ly  pauee orMeseHnoro [ l t :  rA+Y):1,
Ir trpu eroM AJrfl Bc.flKolo ge,V(B) ranoro, qro [g:rn->Y]- l, uaft4ercr
eAEHcrBeHHoe oro6pameHtre f  : r*Y{,  [ r r f l  noroporo g: f I .  Tanru oro6-
pa?fieuueM cJIyEtIrr, KoHeqHo ffie, cuycH gl oro6pamenr.fl. g (uepenecesnbrft

c r p ' a s ) .

$ 4. Cuycnr u rro4temhr,
cBflBarrnbre c cy64u${eperquaJroM ranouuqecnoro oneparopa

4.0. B eroM uaparpa$e Aalorcfl ueo6xogururre {aHrbr o trepeBoAe trorlfi-
rufr., cB.flBaunbrx c llao6paffierrllerr fiarroHr.lecnoro otreparopa B uogxo4nrqeft
6ynenoaua.rsoft Mo,qeJrtr.

4,1, B cuJry rrptrHrtrura MancrrMyMa B V(B) trMeercfi o6oeHr fl,, gr.n xo-
roporo BepEo:

lfr -aro K-upocrpaucrBo BeqecrBeHnbrx .rnceil l : l .

34ecr troApaByMeBaror, rrro fr.- aro Hecyq,ee MHo)fiecrBo npocrparrcrBa
BelqecrBelrrsrx quceJr BHyrptr V(u). Orueruu ryr )r(e, .rro RA (: cranAaprHoe
trM.E troJr.fi R BerqecrBerrrrbrx uucen), gBJrfificb apxtrMe4oBo yflopffAorreErrbrM
troJreM Bnyrptr V('), frBJrfr.eTcfr rrJrornrrM rroAtroJreM s fr, suyrpw. V(B) (c ros-
Hocrbrc Ao uaoMop{,uaua).

OcyrqecrBuM crrycn crpynryp trB fl s g,{ uo o6quM npaBrrJrau (cp. 3.3):

x * A - z + I r * Y : z l : l ;

f r A : Z +  I r Y : Z l : l ;

x 4 y  < - >  [ z (  y l : l ;

) u r : U *  h n t : A 1  : l  ( * , y , 2 e , f r { ,  i , e R ) .

TeopeMa FopAorra t131.  Mu,oucecreo f r , I  co cnAuteH, I tb twu crp7nrA-
paw,u npe1craerLfl,er co6ofi, pd.cwupeHrdoe K-npocrp&Hcrlo c 1aaofi g(9,+),
uaouopfinofi, B. Tanofi, uaouopfiuaJw, ocAulecre./Lfl,erca orouc7ecrrJLeH,ueu, B co
cnAcH,oM no./tfl tOn, tnl, r. ,. oro6paererrueJw, r: B -* 6@D, onpe)e,nerLH,htw
npa6uJLoJw,:

[ ,  (b)  :  tn ]  :  b ;  [ r  (a)  :  0^ l  :  b '  (0 ,  1c  R) .

IIpu arorr 0,rt,n nauc1atr r, A e g, ebtno,nHeldo:

l (b) r  :  t " f t )A l  :  b  + I r  :  A l i
bu (b ) r  :  bn ,  b ' {b ) r  :0 .

B uacrH,ocruI cnpae e1JLueuL en6uIar,erlTlt ocru

r , f t ) r  :  t " (b)U *-*  l r  :  A l7 b;
(b)r  > t " (b)V *- .  l r  2  y l  > b.
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4.2. flycrr .* - Henoropoe Eerrycroe Mno?r(ecrBo. B cvrJry rrprHqr4rra
IrancrrMyMa B 7(t) uueerc.fl o6renr I*(.*.n, fr) ranoft, uro

It".(g.n, g) - Ero K-upocrpancrBo orpaHurreHrrbrx $yunquft c o6-
Jlacrbro orpeAeJlenvn StrA u c o6nacruo ana.Ieuufi n fr,1 : l.

PaccuorprrM cnycn

I * ( .g .n ,  g )V :  l t  e  v@)z  l t  e  t * ( . * .n ,  g ) l : t ) .

Ocyrqecrnr,rlr crrycn anre6panqecxux onepaquft w. oruorrreHlrfl rropflAna rra
t*(g.^,  f r )  ,  t*(gn, g)I .Ouenuguo, . r ro l -  (s{ .n,  f r , )J rew caMbrM npe-
Bpalqaercfl B K-upocrpaucrBo ur, 6onee roro, B (pacurupenurrft) MoAyJrb
nas g,I (cu. [8, 9] ).

Oro6paucettue ((troAGeM), conocrar,nnrcuqee o?paHuaenu,oft fr,|-anawtofr,

f iyttnt4uu na .f l ee no7zew - o?p&nuuerLH4rc fr,-anauu,yrc $ynnryun H,a &A
6H,ATpu V(u), ocAlqecr*lbfl,er atee6paurdecnuti u nopa1noeuni tt.aonopSuau
l* | i l , , ,  frD u t* (*n, g)1.

KaIrBy Korrcrpyxqtru. Ao" rroJrrrorbr uoflcurllr Henoropbre MoMeHTbr.
Izlrax, nycrb l'=l-(g', g+). ttan orMerreuo n 3.6, rorAa ltl ,*A*fr\-!.

IIp" eroM trrft A e .il. 6yn9r . [l tal : fl (/^ )] - l. l1s orpeAeJreHrrn
nopflAr(a n @I flcuo, rrro tI(g.n) orpanuqeuo Buyrpm V@) trr, craJlo 6rmr,
/tc t*(.*,^, fr)1.Hac r4urepecyer oreparop Up: I  -- l l  vs l*( i l ' , ,  g,+) B
t * (gn ,  g )1 .  I I yc ru  ge l * (9 , , ,  g )+ .  TorAa  lS  . i l . ^ - - r f r  A  (g t  e f r ) t )
>ls(g,n) l ]  :  t .  f lcno, alro g: Up (gl),  r .  e. Up - aro aruuop{r4a}r.
f I p o u r , r e y T B e p ? I t A e H I I f l o 6 U p [ p o B e p . E I o T c . f l c T o J I b } I ( e t r p o c T o . >

Currcn lpr{BeAeurroro yrBep}nAeHr4.E, B rracrHocrrr, B ToM, rrro

l*(.*,n , g)1,,c oguofi croponbr, r,rolnHo paccMarprrBarb KaK errle oArry pea-
Jrrrgaqr{lo npocrpagcrsa l- (g', g+), a c lpyroft cropoHbr,- KaR dom (t*(g.n,

s)).
4.3. PaccMorpr{M B V@) o6sexr I*(.g,n,, fr)s, Arfl Horoporo BbrnoJrHeno:

I t*(wA, f r )++ -  Dro corpn?f ieH'oe x t*(Nn, g.)  rpocrpa'crso I  :  l .

Cnycx I*(,il.n, g)"tr Ha[eJr.Eerc.rr crryu{eHubrMr4 crpynrypaMrr. Her coM}re-
uuft, B rracrnocrtr(, rrro l*(. i ln, g)"F aro .g,I-woAyJrb.

f lycrr p e l- (.*n , n)o I, r. €.

[p, - aro fr,-roruouopcfusM l- (&n, fr) 
" 

fr, l : l .

flycrr, Aarree, p,]: 1". (Nn, g).1-* fr.[ - cnycr1 p. [ns I el*(&, g,+) no-
JIO}ITI4M

pr(l)  : :  p{( l t) .

Oro6paercerrue (crycn) F * F.r. oc7u+ecrlllfl,er uaonop$uau fl,|-uoAy,nefi
I*(&n , g)" I u npocrpaLt cr6a fr,1-eottortop$usnoe Homggl (t* (g, , gD, fr$ "

qro narngnft fr,1-uogynr,nrrpl rououopSzau T : l*(il, frD -, fr,I (a Ea ca-
MoM AeJIe, tt nro6oe fr,I*-ogaopoAuoe oro6pameuue) rpeAcraBJrfler co6or"r
ctrycn troAxoAflIqero oro6palr(eHr{fl BHyrprr V("). flnn npoBepnr( aroro yrBep-
,I(AeHrr.fi rroJroEtrrM

t ( f )  : :  T( I I )  ( l  e  l - ( i l  ,  g )+) .

Clegyet y6egntrca, qro f - cHcreHcrroHaJrbuoe oro6panteulre, w6o ro, rrro

/  -  sro f l ,1-rououop{uau I*( .v.n,  g) I  t  f l , I ,6eccnopno.
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flponegeM AonaaareJrbcrBo ar(crencr{orraJrbHocra t (ue auerurrrpyfi K ero
aAAurrrBuocrlr). Ilpem4e Bcero AJrfl oJreMerrra b e B vr aJreMeHra r,(b) fis
V@), ilpeAcTaBJrffrorqero ilepeMerrrusaure ln u 0A c BepoffruocrrrMr{ b w'b'
coorBercrBeHHo (cu. 4.1), BbrtroJrlreHo, tlro u(b) e fr,I. flpw aroM grx Synn-
gufi l, g no g,A n fr, nuyrpv Vet rocJreAoBareJrbuo BBrBoArrM

I f  :  s l2b * [ (vde.*n) l (a) :  s( ,4)]  2b *

. . - *  A [ t !qn) :g( /n) ]  ]b*  A I1 I (A) :s [ (A) t>u.*
ee,f,  A=&

*' (V/ =,i l)r (b) /,1, (A) : t (b) gl (A) *', (b)lJ : u (b) SJ.

Orcro4a c yqeroM rro,rroxurrensnoft oAuopoAuocrr{ T gnn f , gel*(,g,n, fr)tr
trOilYrIaeM:

tr:!:,,i;,r;'3il;i:li-J,T;;il':'i,{,i,")s{)*
E crrJry reopeMbr lopgona. tr

O6parnoe oro6pamerrr4e K oro6pameHrrro (clycKD !r * Fl o6osua.ulr
ran: t - '- tt, rAe f e Hom q(I*(*, ntr1, gl, '). 3na.rlrr, B uo4po6uoft
SatrIlcr[:

r t  (D: :  r ( / l )  ( l= t*( .* ,n,  g)0.

4,4. flycrr E&A-Kanorrra.recfiufi otreparop s.a ,*A Buyrpr( V('), r. e.
raxofi o6senr V("), AJrfl noroporo

Ieprn: l*(,g,n, fr)* f l  n (vl  G l*(.* 'n, g)) es,n ( l)  -  sup I(*-n )]  :  t .

O.renugurrfi uo4cqer rroKagbrBaer, rrro AJrfl r(amAoro EJreMeEra I e l*(il', g{')

BbITIOJIHEIIO:

f "s ,nf f t ) :  " * ( f ) l -  
t .

Ilycro U (" *A)- aro cy 11u$fiepeu,ryuarl fiynnr4uoH,a,rla E & A 6H,Arpu V('),

a, Ch (eyn) 
- nnoueecrso npailu,ur roaeft. U ("*n)enVrpu V@). Toe1a 0.ns,

naetcilur,r t e Hom frI(t*(g,, 
g[\,gI) u p G r- (.*,n, fr)"{ 6btno.nH,elto:

t t  = a ( e r n ) l  < + t e  o ( " * ) ;

t t  e, ch (ern)l  * t  e ch ("s);

p r e 0 ( " s , ) . - . * p e a ( e r n ) J ;

pr c Ch (era) <+ [r = Ch ("wn),l,.

' f  ^  |  ' 1 ,  * r  l t t  e  0 ( e ^  \ l  't ' e o \ " . * n ) '  
L  \  * n ) l - r < +

* 
[ (Yl  €l*(s,n,  f r)) t '  f f )< es.^(f l ]  :  r . -*
. . . *  .A  - , , [ t t ( / ) < t . i l ^ ( / ) ]  

: 1 . *
tet*(54'n ,g\ I '  

*

..* A ,,, [r {1,1,) ( e,v ̂ ff{,l)] - I ..-
t=t*(g.^,fl\I L *



C y 6 0 ufi fi e p e H,qu arlbt, e 6 y a, e e o a H,a,vH,brr no 0 e.n aa r e o p uu ttur o ilc e e r g ug

.* . A ., [t (/'1,) ( e.*z 0t)l : | .-,
tet*(54.n,fr\{ 

-

...+ .4. ̂ ,. [l (g) ( e.v (s)] : I **'
set - ( , i l , f r | ) '

*, (vg G l*(.*, n1y,1 [r (g) ( eru (s)] : I .*
.-* (Yg G l*(U, nq) r (g) ( e.* (e) *

. + t e 0 ( e s ) ,

IIp" floftaaareJlbcrBe nropoft anBrBaJreurrocrr,r y4o6uo BocrroJrbaoBarbcfi
TeM, .lro npaftuue rorIKIr cy6an(p$epeHrlr,raira ftauorrr4rrecnoro otreparopa cyrb
Jrerfiaqtre B EeM pemerosnbre roMoMop{uaurr (crnr. 1.6). C yqeroM aroro,
EMEEM:

tt eCh (eyn) ..* 
ltt 

e Ch (rr^)] - I **

**  
f r t  ea(e*^) ]  A  [ (v l  Gr* (s ,n ,  s ) ) t t  i l / l ) : l r r ( l ) l ]  :  I  r *

+ , t=o("* )A .A .  [ r tq l l ) - l r t (4  l ] - r . * ''  l= l -(  en,g)I
< -F  te0 (es )  A  (V l  G l * ( . * , ,  ny ;  t (  l / l )  :  l r ( / ) l  *  t=  Ch( rop ) .

' 
OcraBmlrecff ABe snBrrBaJreuTuocrr[ trpeAcTaBJrflror co6oft urrbre Banuctr

yE(e ycTaEoBJreEHbrx.
4.5. Vucrot,e c'ocrofl,trtrfl, Ira .il. cVrb I Tor4H,ocru }-fiyttntlpu 6 Tovnafr

cran\apruo?o uwerru &A sH,Arpu V@). Ilttotnu c.nolaJwlt, 0.nn t e
e Homgg1 (l- (.*,, g{), g,D ebtnor,HeH,oi

(t - vucfnoe cocrnofl,ttue rua "il.) 
*

.* [(ua =.i l ,n) tt : ro] - l .
{ f[cro, uro

t : [ ( oae , *n ) t t : r o l  :  n  l t t : r on l
Aerfr

flocneguee, HaK orreBrrAuo, 6rrnaer B ToM r4 ToJrbKo B ToM cilyrrae, ecJrtr naft-
Ayrcff paa6renue eAl[Hrqrr (bg)s=" n ceueficrno (/e)rqs ro{en ,il ranuer rrro
ft ecrr uepeMemrrBaur.re l'e , n\ c BepoffruocrffMtr (bE)e=".

\  at ' lgee

,{anee, rprrBJrefias 3.6 rr reopeMy lop4oua, BbrBoArrM:

tt : 
F= 

rrro0 *

..-* 
[(vl G r*(&n, g)) t, (D : 

,?" 
uurrf 1l;] : I *,

(vl e t*(.il, g{)) tt (/t) : 
eb*/l 

(/f) .,-*'

.* (Vl Gl*("*, ny;t(f)  :  2 Uef (/e) *
E=E

.* (Vl G I* (*, fr{)) (YE e g) bEt (D : bEf (A) -,*
.* (Yl € l- (*, ng) (VE € E) [r (bE] t (f\ : r (be) eae (Dl ]be *

* (vr G I*'::: 

;],;,'i,'l 

(be) eAs (D *

E _ -

VcrauosJ IeEHa .E9 I tB I IBaJ IeET I IocTb [enaeTrpe6yeuoeoqeB t rAEEIM.>

,,1
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$ 5. Crpoeurre cy6aussepeHqrra,ra r(aHorrrqecftoro oreparopa

5.0. B Drorr naparpa{e orlrcrrBa ercfl. crposurle Kpaf,rnux rorren rr aJre-
I\reHToB cy6gu$tpepeHIII4aJra KalroHl4rrrecKoro oneparopa. Mero4 rroJryqeHrrfl
HylfiIrbrx ouracaHrefi cocrorrr B rrHTeplperar{rr[ Bo BHerrrHr4x repMr4Hax reopeM
Ftpefina - X'Iurruaua u MunruaHa, cSopuyJrrlpoBanHbrx AJrfl {ynnqno}rairoB
B Hylr{Hofi 6ynenogHa.rnolt rrogeJrr4.

5.1. Itaaclan npafi,nrlf l, rouva cy6Au$$epeHryu'arLa HaH,onurrecv,oeo one-
paropa fl,eJLa,ercfl, norol{evH,blJn r-npe}eton ceru LmcrbLtr cocroaruuti.

( Paccuorpr{M xpafiuroro rorrny cy6au${epeuqr4aJra fiauourrrrecnoro ore-
paropa, 4eftcrnyrcqero yrs l*(&,Y) B Yo AJrfl Henoroporo K-npocrpancrBa F0.
B crrJry reopeMbr }tpefina - Mprnslrana AJrfl oneparopoB Molr(Ho car[rarb,
trro paccrrarplrBaeMafl npaftuxa rorrna - ero cylfieHr{e Ha l*(9., Yo) npaii-
sefi rorIKII / cy6gu$Sepenquaua Hauorrr{rrecnoro oneparop a EN., Aei.icrByro-
iltrero v,s l*(&, Y) B Y,, rge I-MancrrNraJrbgoe pacmrrpeHrre y0 tt6l. TaHuu
o6paaou, IJrfi nor(aaareJrbcrua rpe6yeMoro rraM yrBepir(AeHlrfl B rro.rrnor{ o6r-
erre Aocrarorlrlo (u, paaylreercfl, neo6xoglrlro) upoaHaJrr43rrpoBarb Jrrrrrrb cJry-
qal"'r pacmrlpeHlroro K-npoctpancrBa Y. flplr orolr, nrr6r,rpan 6ynenosua.rnrrii
yrrl4Bepcytr V(4, rge B : : fii(Y) - 6aaa pacclrarpr{BaeMoro upocrpaucrBa Y
(connagarcr{afi c 6aaoit rdcxoArroro rlpocrpaHcrBa Yo), wr4lru, .rro Y:fr,{,
rge fr, - o6reHr, rrrparoqrrft poJrr, R n 7(").

flpem4e Bcero Batrferrrrr, rrro, r{ax ycrauoBJreno B [8J, ecJrrr t e
= g(l*(9,, g,+), g,+) nt=0 ("g.), ro / asroMarrrqecxrr f lBJrflercff MoAy"rbubrM
rorrolropdrrrarrorr, r. e.t e.HomggJ (1." (,*,,, fr11,, gD. Pa6orafl s V(u),, rerrepb

Ha oclroBarrnu 4.4 uonyaraetrr, .rroll e Ch (rrn)1.,{anee, Ha ocr{oBarrri{ nJrac-

cuqecxoll Teoper,Ibr Mr,rnr,lrana O-lpyrrxqnn rrJrorubr B cna6ofi TorroJrorr4rr B
IlHolr(ecrne npaiinux rorren cy6au$Sepenrlr4aJra (cxa;rspuoro) HauoHurrecnoro
orleparopa. B cuny nprruqrrna [epe]roca AJrfl Ka]fi4rrx f1, ..., f*=l*(.9.,, n+)
Y n :  :  t ,  2 ,  .  . .  BaxJr roqae l I :

( V f t :  - - 1 , . . . , n x ) e. i l .n)  l r ' ( /a t )  -  fn l ( / )  l<  * ]  
:  t

flpnnnenas 4.5 n rroJrarafl T : : (Ur,
uue /.r, AJrfl Koroporo

. ,  f ,nl ,  n), uaxoAlrM qflcroe cocrofi-

I rn f f ^ )  - t ( fn ) L^ (k :  -  1 . , ,  .  .  . ,  rn) .

Ha4ennn MrroxtecrBo r{HAeKcoB {f} ecrecrBeuHbrM rroprr[Kor{ m npeBparrrB
ero TeIr carrbrlr B HarrpaBJreHue, BrrArrM, rrTo BoSHr4Karoulafl cerb rrr4cTbrx co-
crosnuft (tr) nnnnercfl r-cxoArrrqertcn tt t.

5.2. Itarc1utir, arleJwerrr cy60u$fiepeH,ryua,.na naHorduuecuoeo oneparopa
flgrtfl,ercfl, norouev,ttbrrr r-npe1e,tott ceru a./Leweldro7 cuJtbrdo oneparopHo 6bL-
nyn,t oti, o 6o,noranu Jwn o ?rce cr e a 6-fi y runryufi .

( PaccylfiAa.fl TaR ,fie, KaK B 5.1, cnogrrM AeJro K cilyrrarc HaHorrrrarecxoro
orreparopa, 4eficrnyroqero n cnycrt fr,I.

llraH, [ycrb X - cr{JrbHo o[eparopHo BbrlynJrafl o6ono.rxa Muo?fiecrBa
O-SynHIImfr. u t e 0 (".*). .flcuo, rlro X cocrorrr. IrB fr,{-rouowrop{uamon 11
rrro eJreMenr t raxlr(e frI-rouolroprfuau. Tenr caMbrM E:: {st: s eX) flBJrtr-
erc.fl crrJrbuo qrrnJrrrrrecnrrM r\{Ho}r(ecrBoM EJTeMeHToB V("), r;1e B'.: g(g+),

v npn sroM Arrfl d,, F = g+ BbrnorlHeno lafi * Fff - tl : I nan roJlbno

[o,  F >0A A a *  B: ln l  
-  l .3gecr Mbr rdctroJrbgyeM ro o6crof l reJrbcrBo, rrro

t*(sAA, fr,)o,l, - aro fr,|-.,llotryns. Oxon.rareJrbgo, npr.rBrrenafi 4.4, BuAIrNr,
.rro S1 - aro BbrrryxJroe rroAMHolr(ecrBo U (r*n) nnyrpn V(t). B caruou AeJIe:

It"

t<+



Cy60u f i$epe ld ryuar lb l  e  6Une !oenaunwr  no }ena t ,

[ (Y . , ,  Fef r ) ( "20n n  B>0n A o  +  P: ln ) -+(a$f  +  B. f t -  $ t ) ]  :
. : -  A A fop'*Fqteft l  :  A- {- . [ ("r)1+

*rtfilTf u:, 
pt'srs' ' 

- 

"roi,i9tT*n:ro'n=*
+ (Fq)f e ft l  - 1.

Suauur, B c\rJry Hraccr4qecnoft TeopeMbr Hpeftua - l\"In;nuana fiI rurorlro

s cna6or,i ,otoot.n n u U (u*n) "ttytptt 
VG). 3aMe-Ias' rlro tt e, a (E,uA)i '

HaxogrrM ueo6xograMyro cerb aJrelrenron X, cxoAfirllylocfi c peryJlflropou n f
( c u .  5 . 1 ) .

$ 6. Cryoenrre cy6auSSepenqrraJron rrpolrBBorrbubrx oreparopoB

6.0. B arolr rryHHTe rrprrBoAflTc.fl ocHoBHbIe peayJrbrarbr o crp_oeHlrlr

cy6gn${epenqr{arroB cy6ruulfiuux otreparopoB, geftcreyroqtrx B K-upo-

cTpaHcrBo.- 
6.1. Bcanaa npafirtan roruia cy6?u$fiepeHryualla cnultcur noroq,eaHbrrc

r-npe)enon ceru olLeMeHToT cLLJLbHo Wunr\auecrcoil oSoaoanu, il,tdot{ecT?a

o-rcpatinufr Touerc.

Jry 1..7 io, Hexoroporo r e Ch (;aotnl) 6yger T : to " <E o(P)> ' f lycrr

(t",) -aro cerb qrrcrbrx cocro.flHrrfi, norouerlno r-cxoAflItlascs n f (ee cy$e-

crBoBarrr{e rapanr l {pyer 5.1).  Eeccnopno, . r ro Gr" <Eo(P)))  -  aro rpe6ye-

Mafl cerb
6.2. Kpafi,nue roqtiu rdauweHbLueeo cy60u$Seperur+ua,na', co0eptrcau49??.

1annoe c"q,a'6o nopaTnoeo oeputuueHrLoe Mtroflcecreo ,N, tt'pe7craeJlfl,rar co6ofi,

noroqel{rdbr,e r-n[e\enat, no\ro\au4ur cereti nepewe.wwfaunti elLeil,eldro6 N-
( Br,rquo, rrro Mgolnecrno Hpairnrrx rorleft cop (./) .ne?nrrr B MuoEtecrBe

Ch (euyr) .<.*>. Ocraercfl cocJlarbcfl ua 5.2.

6.3. C,na6o nopa1noeo o?paHuqeHHoe MHocffecrso
peHt4ua./LoJlr 6 T1JIL rL TO.nbft'O 6 TOM C.\LAHA?, eC,nU OHO
u noroaeuH,o o-?&MHH,aro.

fl.6./Lflercfl, cy 60ufifie-
olzeparopHo sbt'nanflo

rroprrAnoBo orpaurlrrennoe Mrrox(ecrso & BaBeAoMo .flBJlfiercrr crrJlbno
Topno BbruynJrbru. V.ruruBafi, rrro r-cxoArrlfocrb BJIeqer o-croArrrfocrb,
BJrer{afl 5.2, arrno4rau

s{. c. A ("s,) " (.*) c .*.

(resoe BKlrrorreHre cnpaBeAJrrrBo 6ea rianlrx-nu6o flpeAlroJronteuraii). 7Iran,
.* - cy6an{{epeuqrrarr. Ocrasruafl.cfr. neo6ocnoBaur{ort qacrb yrBep}r(AervIfi-
6eccuopua.

6.4. C"q,a6o nopn7noeo oep&ruuueHH,oe JtHoilcecrso neJrfl,ercfl, cy60ufiSe'
penq.ua.now 6 ToM u To"4,btto 6 Totc cJLaHae? ec.nu oHo ryulirtuHttro, qblnanJlo u
noT oHeqH,o r-3 aMK,H,a r o.

r-BaNrxrryrocrba o6ccue.ruBaror cr{irbHyro oleparopHya Bbrnyrurocrb rl rloro-
a I e q H y I o o - 3 a M K H y T o c T b . C c r u n a g a 6 . 3 3 a B e p u a e T A o H a 3 a T e J I b c T B o . >

Crarua nocrynua,a
25 noa6pa 1982 e.

!. Kyrare",ra'ae c. c. B'nyrn'e'::r:-::"::;r:r-, rrar. lray*, rs7s, r. 14, N t"
c. 167-196.

2. Py6unoe A. XI. Cy6nuneftr{bre oreparopbr rr ux npl{Jroirienlr.B.-Vcnexn Mar. Haylc'
t977, r .32,  N 4,  c.  IL3-t74.
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