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IIHOtrHtrTEBI,IMAJIA N fiCqtrCJIEHIIE KACATEJIbIIbIX

c. c. Kv,rATEJrAilSE

B conpeueuubrx Botrpocax EernaAnoro aEaJrtrBa, MoruBupoBaunbrx reoptr-
€ft orcrpeMaJrbubrx Ba,qaq, BeAyque poJrtr urparor reoMerpuqecftue coo6pax(e-
HuE o HOHCrpyEpoBaEuE yAO6Ebrx rrpn6nutfieEuft n npouenoJrbEoMy MEolfie-
crBy. ItoHTEEreEqtr.E, rutrepnacareJlbEbre EatrpaBJreEtrg, RoEycbr A4auapa,
ltnapna u Bynzraua - Bor [aJreno Ee troJIEBrft trepe.renb uctronbByeMbrx atr-
trponcuMaquft. Annapar otrepupoBaEtrfi c EaSBaEEbrMu ltoHycaMu B TeceHue
trocJreAHero Aec.EruJrertrfi cyqecrBeEEo pasBur pa6oraMtr m. fioreqnoro,
A. [. ?IoS{e, @. Hnapfia, A. l. Itycpaena, P. T. Poxa$ennapa, }It.-B. Xr-
puapr-yppyru, ?It.-fI. O6aua, ?It.-II. fleno, JI. Tu6onrta tr Ap. (cu. [{-5]
ln trpuBegerruyro raM 6r6nuorpaSuro). Crour rloAqepnuyrb, qro BoBEuaaIo-
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qrre oopMyJrbr Becr,Ma rpoMosAnr4 r4 trcxoAEbre trpospaarEbre r{Aerr sarracryK}
SaTeMEeEbI HeyRJIIO)IttrMu BbIHJIaARaMII' nopox(,qarcIqlIMll ,qoCa[EbIO trofpem-
Eocrtr. B [6] uaueueg EoBbIfi noAxoA n uayseuuro HacareJtubrx, trogBoJr.flK)-
quft go6urrc.fl saMerEbrx ytrpoqeEufi aa cqer trpuBrerreHafi MeroAoB rrecrarr-
Aaprnoro aualrtrBa (cr'r. [7-10]) . {enl Hacroflrqefi crarbtr - ycoBepmeHcrBo-
Barb ynaaaunrrfi uogxoA u nptrMeuurb ero AJr.E o6o6qenun E yroqueuufi
trpaBuJr atrupoKctrMaqtrtr r(oMrrosuqtru coorsercrsflft. fialruefimee usJroxre-
nue 6aaupyerc.fl rra Holr6unaqun cuoco6a cy64rSfrepenqtrpoBauzrr noMrroau-
qutr, paaBuroro A. I. ltycpaenuu [2], tr trAee III. fioneqnoro [4], yuu{uqu-
poBaBmero olpeneJreHtrfl KacareJrr,Ebrx 3a cqeT paccMoTpeEtrfi trpeAeJroB
ttyparoncHoro u trpocrpaucrB c AByMfi rorroJrortrflMu. Ha arofi ocsose B pffAe
cnyqaeB yAaercfi yroqutrrb uMeroquecr u trpeAJroxrtrrb rroBbre 6onee ygo6-
Hbre u uoJrubre ycJroBzfl u orrucaurrfl. Cpenu Htrx cJreAyer Bbr4eJrrrrr, mupoxuft
ctrefiTp rroBbrx auaJroroB fiilacctrqecnrrx KoHycoB A4aruapa n ttrapxa, cBfiBaE-
r{brx c cyqecrBerruo (EecraH/{aprrrbrM) e$fenrorrr - c trpouaBoJrr,rrbrM srr6o-
poM otrpeAeJlflroqero ceMer"rcrBa 6ecnoue.rno Mairbrx quceJr.

$ 1. Bcnouorarenbrrbre cBe4eHrrfl o Monanax

.I.0. Sgecr trpuBo"qflrcff uctroJrbayeMbre Etr?fie Sanrrr uB Eecrau4apruoro
atraJrtr3a. ,(eralrnrre rrBJrolr{eErdfl npr.ruenaeuoft ({HeoHJraccrrsecHori) ycra-
r{oBnr{ Moxtuo uairrn c tror\forqbro [9]. IIol.repKHeM roJrbr(o, qro n ynounuyroft
ycTalroBfie rutroreSa (cTaEAaprEocTtr aETypaEta)), HaK rrpaBtrJro, cnequaJrbEo
He oroBapzBaercfi, Izlurrruz cJroBaMtr, troApaayMeBaercff, uro coo6ogrrbre lra-
paMerpbr Soprrralruoii Batrucrr aHaJruBupyeMbrx upegnoxenuii -EBJrflrorcfl
cranAaprEbrMtr Muo)fiecrBaMu. Orlrerzu ranlfie, qro o6qaa reopfffi unSu-
ElrresuMaJleft, u B qacrHocrtr MorraAoJrorzfi, rroJrHo ocBeqetra s [10].

1.1. flycm F - $nrwp B Muolr(ecrne X. Cooruourenue

r  e  p , (9 )  *  (V " tF  e  F ) re  F

otrpeAeJrfler nou,a1y p(fr) $umrpa I - BuertrHee fiepeceqeHile Bcex cran-
AaprHbrx sJreMenroB F. Sgiec:o crrMBoJr st uag RBaEropoM oauaqaer ero or-
Danuqentre Ea craHAaprEbre MEoxrecrBa. (O6parnu BEuMaEtre Ea ro, rrro B
coorBercrBrru c 1.0 Mno)fiecrBo X n Sunmp I cumraror,cfi cranAaprubrMr
oSoeHraur.)

1.2.  I lgcro g:A@, U)e(ZF),  r .  e .  g-Hereoropaa Sopt tyr la  reopuu
Ilepue",to - (Dpennenfl,, He co1epucau4afl, Hunafiu,fi ceo1oAHbvr nepemeldH,bLrl
ttpot4,e t, y. Toe1a

(Yx  =  p (g ) )  q ( x ,  A )  *  ( t r " tF  e  9 )  ( v r  e  F )  A  @,  y ) ;

( f l r  e  p (g ) )  p ( r ,  A )  -  ( v " tF  =  9 )  ( s r  e  F )  Q  @,  U ) .

( floctaroulro Aofiaaarb uMtrJIuHaIEro + n nepnoft uB aRBzBaJIeHTHo-
creii. IIo ycJroBuxt AJrfl Jrro6oro yAaJrerrnoro aJleMelrra F Sunrrpa I (r. e.
rafioro, .rro F - p(g) ) nrruonueno Bnyrpeunee cnoiicrso $ :: (vr e F)
q(x, U). 3uaqnt tro trptrHqutry ltomu rp cupanegntrBo [JIfi Kanoro-Jrlr6o cran-

4apruoro F. D
'1.3. Ecru n 1..2 aapanee uBBecruo, l 'ro A - craH4aprsoe Mrro?fiecrBo, To

ItBaETopbr 8", V" Mo?r(Eo BaMelrurr, Ho fl, V cootnercrBeugo. Itpoue roro,
orMer[M, qro AofiaaareJrbcrBo 1.2 nonyuaercfl, paayMeercfi, rlpfiMofi aleJTilff-
querl x trpuHqurry uAeaJruaaquu.

1.4. I lycro g: A (x, A, z)e(ZF) u 9, I - nenoroporc cran'0apru,ot'e

fiu t ar put, (e nanux- tr,u6 o cr au,O ap r Hbt r n ru,olrc e cr e ar) . T o e 0 a

( v r  e  w ( g ) )  ( s y  =  p , ( g ) )  q ( r ,  a ,  z )  *
*  (v " tG eg)  (s " 'F  e  F)  (Yx  e  F)  (ny  =  G)q  (x ,  A ,  z )  *
*  ( s ' t F ( . ) )  ( 1 / " ' G  = 9 )  ( v r  e  F  ( G )  )  ( s y  =  G ) q ( r ,  y ,  z ) ;

( f f r  =  W @ ) )  ( v y  =  W @ ) )  q ( r ,  v ,  z )  *
+  ( s " t c  e g )  ( v " ' F  =  9 )  ( E r e  F )  ( v y  =  G )  q  ( r ,  A ,  z )  *

*  ( Y " t F ( . )  )  ( s " G  e g )  ( E  r  e  F  ( G )  )  ( v y  =  G )  q ( r ,  y ,  z ) .

30eca cuneo,n F(.) o6oaruaaaer Synnquro ua 9 e F.
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( ,{onaaareJrbcrBo trofiyqaerc.fi rrpnMegegr{ev 1.2 r ccr,rrnoli Ea trpaBtr-
JIo BB€,geqxfi cranAapruux {yunquft (:on""qrm Koucrpyuponauzx) . tr
^ 

'1.5. I fycro A-q(*,  A, z,  a)e (ZF) u g, g,  &i- ipu cran\aprnorx
gpunarpa, IIpu cran1apTnoil, Jttr{urcecTse u sbtnotl,Henbt, cooTtrourerdufl,

(Yx  e  Wg))  (sa  =  p(9) )  (yz  =  p (g?) )  e ( r ,  U ,  z ,  u ) . - ,
. *  (vG( . ) )  (sF '  e  g )  (s , ' "Z6oc  Z6)  (vxeF)

(EH =  f f i , )  1ey  e  G(H) )  (vz  e  H)  q ( r ,  A ,  z ,  a ) i
(s r  e  w(g)  )  (vy  =  p (g) )  ( !z  e  p ( f f i ) )  q ( r ,  v ,  z ,  a \  *

*  ( s G ( . ) )  ( v r  e g ) ( , { " " 7 6 0 c / 6 )  ( u r e F )
( v H e f f i , ) ( v y e G ( H ) ) ( s r = H )  q ( * ,  U ,  z ,  u ) ,

e?e G(.)-fiVn*r4ufl, us /6 e I u un)enc tin na| neaH,ropoM olr{aaaer oa-
p &Huv e Hue H,a nJlacc rdenu cTbLfr noH,eqHbLr ttH,o?rc e cT 8.

( PeanuayeM anropurlr Henrcosa, r. e. trpuBJrenafi l.Z-1.4 u trpuuqtr-
[I5I EeCTaEAapTEOTO aEaJrrrBa, BbrBoAtrM:

(Y r  e  p (g ) )  ( sa  =  w@))  ( vz  e  p (76 ) )  q  ** (Y'r = * (')l $i ..;]',f,,"rf,"=f )';i A: ;:J' ;;" 
= ff ) p *

( a  e  F  *  ( s U  e  G ( H ) )  ( v z  e I l )  q )  *
* *  (v . rc ( . ) )  (d ' , " "90)  (8 , " ' " /60)  (Vr )  (UF ego\  (sE e76o\
(F e I A H e ffi A @ = F -->([ye G (H)) (Yz es) q)) *
<- ;  ( t / . 'G( . )  )  (s " t  f iogocg)  (u" t  r to /60= 76)  (v r )  (vF  e  Fo)

(x e F * (u/ /  e f f io) (sy = G(H)) (vz e I / )  q) +
* (YG(')  )  (s""go c g) (s-""76, c f f i )  (v r \

( ( ( vtr' e I o) x = F) * (s H = ffi,) Fa e G (H) ) (vz e II) q ) *
* (vG ( ' ))  (s""go c g) (8""760 c f f i )  (vs e ( l  9o\

(EE = f f i , )  1ay e G(H)) (vz e I I )  q.

Ocraercg aaMerrrb! qro Ailfi E€rfycroro fioueqEoro .fr', rextanlero s g, odn-
sare.rrbgo O9oeg. >

-- 1.6. flycru T e XX y - Eenoropoe coorBercrBue n g -(6aanc) {unrrp
n X, upuvew I aagetaer dsm T, r. 6. p(g)n dom f * A. fIoromuM, KaK aro
trptrEfiTo,

T  (g ) : -  {G c  Y :  (EF e  g)  G =  T  (F)1 .

Tanun o6paeou, T(9)-(prlrrp n I- o6paa F npu caorlercreuu T.
1.7. Illorua1a, o6paaa ecro o6paa nona)tt.
{ C yuerolr rpunqtrrra nAeaJrusaqn:r- u L.2 r,rueeM

y e p,(T (9;;  *  (v"tG e T (9)) y e G t*

* (V"tF e g) v e T(F) * (v'tF e f) pr1 @ e F A y e T (r)) *

** (Vstti"Jr o c F)@r) ffr' = F'o) @ e F A v e T (r)) *

* ( f l e ) ( V ' t F e  g ) @ e F  A a e T  ( r ) )  *
*  ( E t  e  p ( g ) )  u  = T  ( x )  +  a  e  Z ( p ( r ) ) .  >

1.8. Cynepnoauqun uona| - ero wona1a cAnepnuuquu.
{  I l yc r r  F -Sunsrp  B XX I ,  a  g  -sYXZ.  } Iueeu

9.9 : : {@,
qptrseM MornEo crrurarb, rrro MEo?fiecrna, {urypupyroque B otrpeAeneEnr
I " 9, Hetrycrbr. -flcuo, uro

G"F :P rxx r (FXZnXXG) ,
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r [E Pr , .y2- t rpoenrupoBauue XXYXZ s.a XXZ. ] I raf i ,  unrepecyroqufr
uac {urrrp 9 " F - oro o6paa Pr"*"(&), rge .*:: &rV &z u ,i l ;: F X
X{Z}, .il.":: {X} X9. flocnomay MoEaAa trpoaaBeAeuufi ecrb rrpouaBeAeuue
Moua.q, a MoEaAa ro-ruofi nepxueft rpauuqbr {unrrpon - trepeceqeuue ux Mo-
EaA, c yqeroM 1.7 npuxogtrM K cooruomenux)

p ( g  "  s )  : P r * x " ( p ( g ) x  Z  n  X x  w ( 9 ) ) :  p ( 9 )  "  p , ( g ) .

3ro z rpe6oBaJrocb ycrauonum. F
1.9. I lycrr !r(R*)-Muorr(ecrBo Bcex (uucnonrrx) unfiuruureauruarreti,

T. e. crporo noJrorr(ureJrssux 6ecxouerruo MaJIbIx quceJl. floguepnuerrt, qro

F(Rn)- aro MoEaAa troAxoAflrqero {unrrpa r R.

$ 2. Klaccurrecrue arlponctrMr{pynrr{re
u peryxflprrsrrpyrcrqne ftorrycbr

2.0. B aroM traparpa{e upurogflrcfi tsctroMorareJlbEble Sarrrr o6 rcuonr-
SyeMbrx rrTrrax ftacareJrbrrbrx u Aarorcfl trpocrbre HecTaHAapTHbre AoHaSareJIb-
crBa Bbrtryxnocru o6o6qeurrbrx BapuauroB peryJrflpuaupyloqux RoHycoB.

zil. B trpuJro?r{eHtrgx 6usaer y4o6nrru paccMarptrBarb nouru 6enrop-
trbte Tonorloeuu. f lopolnafi rotroJrotufi ' t;: 'Ex;-- r(X) ua BenroprroM trpo-
crpaucrBe X xapanreptrByercfi rpe6onanzeM KaR EetrpepbrBuocru cJrorfieuufi
tro coBor(ynEocTrr trep'eMeEEbrx, TaH tr HerrpepbrBEocTblo yMEo)fieEu_E BeHTo-
poB trB X ua naxr4rrir cHarnp EB ocuoBlroro troJrE (n nacronqeft pa6ore pac-
cMarpuBaercn troJre R aerqecrne,unrrx vucer).

2.2, Ilycra X - eenroprdoe npocrpardcrlo na) R. Cyu4ecreyer nouru
lenropHatr ronor,o?ufl, t na X ro,Hafl,, vro fiu,narp t(0) coena1aer c fiuncu-
posaH,HbrJw $u'rarpou .tf e rou u roJlbtto roil. crlyqae, ecrlrr, arcu,a)a p"(,tf)
a,eJrfl,ercsl eHerurdurd ler;Topltbtrr npocrp&rlcreott, na1 eH,etuH,uilt, no,/Lew craH-
Aaprnotx cnatapoe "R.

2.3. Ilpe4norfieutre 2.2 yuecruo corocraBurb co cJIeAyrolIuM crorb lfie
lpoapaqubrM u neo6xoguMbrM AJrfi 4anruefturero HpurepueM BenTopuoit ro-
troJrorutr (cu. [10]).

2.4. Ilycru .AP - crau,1aprnutit Sunarp s senropHow npocrpaHcree X.
Cyu4ecrayer eenropHan ronorloeufl, t na X ranasL, vro .tf : r(0) 6 roM u
rollbtto roJn crL7vae, ecrlrl JtlnvaAa p"(lf) co)epacur Movaly nanpaeneauil X,
7'. e. p(R)'X c p(/f) u, $ponte roeo, p"(.tf) - ero enewu,uri *R-no0uo0yr,a X.

3gecr, rar o6rrsso, p(R)-MoEaAa ecrecrBeunoii touo.noruu R, r. e.
MnoxtecrBo 6ecnosesso MaJrbrx 'ttrcer, a oR - MEoII(ecrBo Kouerlnbrx Beqe-
CTBEHEbIX qUCEJI.

2.5. B gamuefimeu B BearopuoM trpocrpaEorse X troMuMo Suncuponau-
nofi1 rouru nenropuoft rotroJroruu o:: ox c {zmrpolt onpecrnocrefi HyJIE
.tf 

":: 
o (0) Bbr[eJrffercff troqru Benropgafi ronoJlorufi "c c {unrrpolt

,tf"::t(O). Itan o6lrsso, BBoAurcfi oruomeuue 6ecnosessoft 6nuaocru
rrx orz + r! rrep,(.lfo). Asanoruquoe trpaBuJro AeftcrByer AJI.E t. Hu-
xte, ecJru Ee oroBopeuo trpornBEoe, o csuraercfi Bexropuoft rononorueft. flpn
DroM, HaK o6rrvno, MoEaAy Sunrrpa onpecruocreft o(t) o6oasasaror p(o(r)),
a  MoEaAy p.(o(O))  -npocro p(o) .

2.6. B cy6au{SepeuquaJlblroM ucqucJleHZu
c rsaF  sXn  roqx r4  t ' eX  paccMarpuBaK)T ,  B
cat A)auapa, Kttapna u Bynuaau,a'.

4nr SnncupoBanuoro Muorfie-
gacrHocrE, cJre"qyloque Holda-

Ha (F ,  r ' ) : :  U  in t "  t t  * ;
U--a( i I ' )  x=Ff lU

&' o<cr-<ctl

Ct(F,r ' ) : :  n U n (++Y') ;
v=./f 

"u=o1xt, ;=x?y, \ 
* /

Bo (F,  r ' ) : :  I  c l ,  U +,ueo(x') t1r}y,
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rAe, Rafi o6rruuo, a(x'):: r '  *.tf o. Ectu h e Ha(F, x'), ro EEorAa roBopffrr.
qro F anu-rrunutuqeso B s' uo orsomeuuro K h (cu. [2]). flcno, vro

Ha(F,  x ' ) -CL(F,  x ' ) -B,o(F,  x ' ) .

2.7. Bnrgennror rar{E(e aunepfiacareaanotti noHAc, noH7c 1onycrunotx rua-
npaenenufi u ttoLtrtlveenquto F B Toqne ;r' cooruorueuugMu

.H (F ,u ' ) : :  U  n  * ;
U €.6(xt)  xeFnU

&, o<@_<Ci,

Fd (F, r'):: *yrffi,
K(F, r ' ) ; :  [1 cl1o.!*o,+

,{nr eronouutr cJroB ygo6no csuTarb, qro fr' e F. HaupuMep, Morr(so 6eg,
oroBopon cfiaaarb, rlro nonycbl H(F, r ') n K(F, c')- ato coorBercrBe'Eo
Itonyc Agauapa u r(ouyc Bynurana Arfi cilyqafl, Ror,qa a v.rfr o,AEcHperEaF
TotroJrorufi. llraH, Hurfie Bcerga x' e F.

2.8. B [6] ycrauoureno, qro ytroMflHyrbre Korrycbr onpeAeJrflrorc.fi rrpo-
crbrMtr uu{zuureauMaJrbublMu KorrcrpynqurMn KaK crauAapruBaquu, r. e.
AJrfi cragAapruoro h' nv'etor Mecro er(BtrBaJleuTuocrtr

h' e Ha(F, x') * (Y x x on', r = F) (V a= F (R*) ) (V h x 
"h' ) 

x * ah e F ;
h' e Cl(F', x' ) *-* (Y r x or', n eF) (vor e F (R*) ) (uh x 

"h' ) 
x * ah e F ;

h '  e B o ( F ,  s ' ) e  ( t r z  x  & ' ,  r e  F )  ( u 6 =  p ( R * ) )  ( u h  x , h ' ) r *  a , h e  F ;

h '  e H ( F ,  n ' )  +  ( Y x  *  o n ' ,  r  e  F ) ( V a e  p ( R + ) ) r  *  a h '  e  F ;

h ' e K ( F ,  r ' ) . *  ( t r a e p ( R * ) )  ( u h x  
" h ' ) r ' * a h e F .Orcroga, B qacrnocru, BuAEo, qro

Ha(F ,  x ' )=H(F ,  x ' ) -  C l (F ,  x ' ) -K (F ,  r ' ) c  c l "Fd  (F ,  * ' ) .

2.9. Kouyc Knapna BcerAa r-aaMr(Hyr E BDrrrynJI B lrpeAtroJlox{eszu, yro
p(o)+crp(r ) - t - r (o)  Arr r  r {arn4oro d,x 0,  a, }0.  f lpu yc i loBtru o: r

Fd (F, x')- Cl(F, *')- cl Fd (F, ;r ')

rtaft ToJIbno l'- nrrnynJroe MuorfiecrBo, T. e.

(F r r rnynno)*  Cl (F,  r ' ) :K(F,  r ' ) :  c lFd(F,  r ' ) .

2.10. flpu HaBBaEEoM [peAtroJrorfienuu o rretrpepbrBuocrtr BbrtryltJrblMu
flBJrflrcrcfi r(o'Eyc ARauapa Ha(F, r') n Eefioropbre Apyrue fiouycbr, BBeAeE-
EbIe n l[6]. B qacrnocrrr, rar(oB !.hYrYa-nou,yc, xoroprrft o6oasaqaror
Ha+(F, z') u oupegeJrsror cooruomeutreM

F - xHa+ 1F, r '):: U cl" n
Ueo(xt\ o<.,-<d'

q,, x=FltU

Taruu o6paaom,
h' e Ha+ (F, e' ) <-+ (S.h * 

"h' ) 
(Y r x ont, lc e F) (V a, € F (R+) ) r * ah e F.

OrlreruM, sro
Ha (F, #') - Ha+ (F , x'\ c. CI(F , r)' .

2.11. ButynJrbrM .fiBJlfiercfi raxrfie RoHyc, troiryqetrErlfti craugapruaaquefi
tla\hYr-noH7ca, rroroprrfi o6oanaqaercfi In(F, x') tr otrpe,AeJrfierc.fi coor-
EOmeHUeM

h ' e I n ( F ,  r ' ) *  ( V a e  p ( R * ) ) $ h x , h ' ) ( Y x N  & ' ,  r e F I  r * a h e F .

flnsa.E {oprtryna gnr In(F, e') uoxter 6r,rrr sbruucaua Ea ocnoBe 1.5 n s
4anruefimeM Ee rrorpe6yerca. Orueruu raxrfie oqeBn4ubre Bfirroqeutrff

Ha+(F, r'lcln(F, x'lcCl(F, x').
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. 2.12, flpu nlruucJrerlrrr riacareJrlrrbln K rioMtroauquu coorBercrBtru urc-
troJrbayror ctreqr{aJrbHbre pe?A./Lnpuaupqrcu+ue noH,Acblj BBeAeHHbre A. f. }tyc-
paeBhrM r JI. Tu6oJrbroM (c,u. [2]). Ecru F cX X Y, r4e Benropubre rrpo-
crpalrcrBa X n Y crra6menrr rorloJloruflM14 6x, 'tx trt 6yr 'ty ooorBercrBeHHo,
E A, ' : : ( r "  A ' )  €  F,  nonararor  o: :  ox X oy n

R'(1,a ' ) : :  n U n (ry*{0}xY);
v - " t " -  W - o ( a t ) d = I V - l F \  *  

lLY G' 0<.c( -<cI/

Q t  ( F ,  a ' ) : :  n
r,_r, ry

QR' (F, a')  : :  U n (+-; ( ' ,  0) ) .
wed?@'t8:Iy-;|\ * /
g=,'f 

o x=Jl" g

,(noficrnenur,rlr o6paaonr olpeAeJrflror Kouychr R, (F, a') , Q' (1, a') rr
QRt(F, a'). Boree roro, arraJrorrrqubre o6oauaqeuufi paclpocrpar{flrcr Ha
cryrrai.i nporraBeAeHr,ri,i upocrpaHcrB B qr{cJre, 6ortnreu AByx, [oApa3yMeBafl,
qro BepxEur"r rrHAeKc HaA cr4MBoJroM arrtrpo(ctrMtrpyroqefo MEo)fiecrBa yfi.a-
sbIBaeT EOMep $OOpArrHaTr,r, IIa HoTopyro rlaKJra"qbrBaercfi ycJroBtre cooTBer-
'crByroqero ruua. OrueruM Tan?fie, arro E B rrpuJro)fiegufix o6brsgo paccl{ar-
pEBaIOT IIOtrapIIO CoBnaAarotrIrre TorroJrorrrvi ox -- .(x rt 6y : ay.

.{a4una y4o6urre HecraH"i{aprHbre Hpr4reputr orucaHrrbrx peryJrrpuaupyrc-
rqr{x KoHycoB.

2.t3, fina craHAaprHbtt renropos s' e X LL t' e Y eatno"qu,eu,o:
( s ' ,  t ' )  €  R ' (F ,  a ' )  *

*  (Ya  x  oa ' ,  a  e  F ) (Va=  p  (R+) )  (E t  x ,  r y t ' )  a *  a (s ' ,  t )  e  F ;

( r ' ,  t )  =  Q ' (F ,  a ' )  *
+ (Ya x oa ' ,  a  € F)  (Ycu = p(R*)  )

(Ys= rxs ' )  (gt  x  
"y t ' )  

a  + e(s,  t )  e  F;

(t '  , t ') = QR', (F, a',) *
' *  ( Y a N  o a ' , a e F )  ( V a e p ( R + ) ) ( Y s z  r f ' )  a  * a ( s ,  t ' ) e F .

( ,{onaaareJrbcrtso cocrorrr B np.EMofi atreJrJrfiqrra t 1.2 n 1.4 D
2.14. na trpeAJIorfieHEfl 2.13 nzguo, rrro nouycbr rrna QR - aro pa3-

EoBEAHocrtr nonyca A4auapa, HoEycbr Ri - paauoBrrAuocru noEyca ltnapna.
Itonycrr R' upu groM tronyqarorc.s ranlr(e ctrequaruraaqueft xouycoB rtrtra
Qt np, coorBercrByroqeM ro46ope Aucnperubrx rorroirortrft. B o6rrunrrx upe4-
loJlo?fieHtrflx HaSBaEHbre r(oHycr,r .flBJl.flrcTc.fi BbrlrynJrbrMtr. flpuneqeu gona-
BareJrrlcrBo aroro Sanra roJrbxo AJrfl nouyca Q', uro B ctrJry yffie orMeqen-
uoro BtroJrHe trocTaToqEo.

2.15. Ec,tu oro6paneu,ue (a, a, b) * o I ab nenpepbtstdo nan }eficreyn-
a 4 e e  u a  ( X X Y ,  o ) X ( R ,  I * ) X ( X X  Y ,  r x X r y )  e  ( X X Y ,  a ) ,  r o  n o H A c b L

Q'(F, a') 0"ra j:: L,2 ae,narorctl 6wnAfiJlbt'u,u.
( IIo upnuqutry trepeuoca Mo?nno pa6orat B craqAapruoM anrypax(e,

T. e. B trpeAtroJrorfieEtrtr cral{AaprHocrtr paccMarpEBaeMbrx trapaMerpoB E
troJrbBoBarbcr nptrrepuev 2.13. I4ran, i lycrb (s', t ') v (s", t" ) nextar o

Qt( / ,  a ' ) .  ! . r rn aNoa'  f r  aeF,  uo,noxureJrr ,Eoro ax0 v.  sAl  1"s ' f  s"

B ctrny 2.I3 npv Eer(oropoM tr.x r"t '  6yqet o,:: a* a(s - s" , tr)e F. f lo
ycrroBuro p(o)+ or(p(r ' )X p( t " ) ) -  pr(o) .  Crano 6t t r r ,  a ,  x  oa vr  are F.
Bnoer fipuBJrenafi 2.13, uaiipeu trx r"t", AJIfi noroporo d.{ + a(s", tr)e
e F.  f lcno,  r r ro Ai lE t : :  t t *  tz  6yger i  F . (y t '  +  t "  f l  a*  a(s,  t ) :  a+

*a(s -  s" ,  t r )*  a(s" ,  t " ) :  ar*  a, (s" ,  t r )eF,  qro u rpe6oBaf iocr ,  Aof ta-
sam, u6o oAuopo,qnocrr Q'(F, a') o6ecneueua ycrofiutrBocrbro MoHaA noqrtr
BenTopubrx rouonoruft orEoc[TeJIr,Ho yMuo]fieuuft lra craHAapruble cxaJlfipbr
( c t r .  2 .2 ,  2 .4 ) .  >
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u n (+- {"r}xz);
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*  
/

a '  o<@-<a l
rJ=ff o x=ff o



2.16. Ilpoae4eaurrft s 2.L0 aEaJrtrB B coqeraEur c peaynbraraMtr [6] ro-
IiaabrBaer, qro crotrT BBecrr( B paccMorperrue Korrycrr Pi E Si c uouorqtro
qrreAyror{rx npfl Mhrx craqAapruaaquft :

( s ' ,  t ' )  e  P ' (F ,  a ' )  *
*  ( f ,s  x  

"xs ' ) (Yt  
x  

"y t ' )  
(Ya =)  oa ' ,  a  = F)(yoe p(R+))  a + q(s,  f )  e  F;

(s ' ,  t ' )e  S ' (F,  a ' )  *
*  ( I / t  o  

" r t ' ) ( f , s=  
. 2gs ' ) (Ya*  oa ' t  e=F)  (Yae  p (R+) )  a+a" (s ,  f )  =F .

-flsuufi BnA Kouyoor Pi u Si uecnomso BbrtrEcarr, c trouoq,bro 1..4, 1.5.
Oguaxo or Boauunaroqr{x fiBnbrx $opruyr (oco6enuo 4.nn Si) MaJro troJrbabr
BBUAy ux ueo6oapuuofi rpouoqnaocru. Bupo{eu, aar Mbr yxe y6egulEcb, tre-
Aobque {opuynu {anrnuecnu ocilo)ngflror auaJrtra, cr(pbrBag upoapa.rgblft (uE-

{uuureauuanrurrfi >> cMbrcJr rouprpynqgft .
Q.17. f laa j:= L,2 aotno,nneruo

Ha( l ' ,  a ' , ) -F (F ,  a ' ) oS ' (F ,  a ' ) eQ i (F ,  a ' ) cN(F ,  a ' ) -C l (F ,  a ' ) .

Ilpu erolr r{alearuHbre ft,ovAcbu lblnynrlbt, nan rollbng pl (o) + a^(p (r") X
X p,(r") )- t-r(o) 0&a ecex a ) 0, q, x 0.

{ BHnroqenr{E, r(oropbre rpe6yercn Aonagarr,, oneBrrArrr,r rra rrecranAaprnbrx
olpeleJrentrli coorsercrByloqr4x noEycoB. Brruynnocrr 6onr,uruncrBa lra arrrx
KouycoB yrfie orMeqaJracb. VcranosnM AJrfi rroJrrrorbr BbrtrynJrocrr S'(F, a').

To, uro S2(F, a') BbrAep?fiaBaer yMrrometrue Ea troJrolngreJrbubre crau-
I{aprubre cr(aJr4pbr, Bbrr€Kaer rB HeAenuMocru MosaAbr. flponepuu, qTo
S'(F, a')- troJryrpytrua. I4ran, 4nn crauAaprrrbrx (s', t ' \ n (s", t") EB
Sz(F ,  a ' )  BogbMeM tN .cy t ' + t " .  To r4a  t - t ' p r v t  u  uMeerc f l  s rN" *s ' ,
<o6cnyrnunaorqee)) t-t" B coorBercrauvr c onpeAeneuu,eu S'(F, a'). IIoR-
6epeu s?:Yax{'), <o6c;ryxrunanqee) f" B roM }fie orreBu,[HoM cMbrc4e. flcgo,
qro s l  *szvrxs '+ i ' .  f lpu arou 

"qJr .E 
BcEr lEx aeF v d,> 0 ra$nx,  {To

o.N oa'  & d.x 0,  6yger e i :a  *a(s1,  t - t "  )=F.  I IooUeJ_rbKy 4r ,  r@It  BEA-
Eo, 6ecnone.ruo 6rsaHo (s cqFpgJ_re o\ lt a', aa ypJIo'BgE Fbr6opa $z B&nJrlpEfl+
elr: at * cu(sr, t" )e F. OrpnAa seryogpqAgrB.eqro BEAEST qro a * a(s1 * s2,t\e.
e F,  r .  e .  (s '  - *  s"  ,  t '  *  t "  )= E ' (F,  a ' )  .

Bunyxnocr; Pi(F, a') nponepfrercr auarortrqubrM trpfiMbrM paccy?rt4e-
sueM. D

2.18. trIe AoftaBareJrbcrna 2.16 B4AEq qro Mornuo paccMarpuBarb BbI-
trynnbre pacrnrpeutrfi aouycoB Pi r S'- Konycbr P+i u S+i, troryqarcquecfi
((fiepenocou fiBauropa Vor>. HanpuMep, olpe4eJrflror Kouyc P*'(F, a') coor-
EOmeEUeM

(s' , t ') € P+2 (F, a') '-+
* (Va e p (R+)) (trs = t"s') (Yf * ,yt ')

( Y a x  o a ' ,  q , e F )  a * a ( s ,  t ) e F .

B cnqau c 2.1',4 EcEo, qro trMeer cMbrcJr uctroJrbgoBars E peryJrffptrBarlilE,
rtonyqaroquecfi cneqtranuBar(Iileft fiouyca Ha+ upn no46ope Atrcfipergbrx ro-
uonoruft. Coornercmynque fiBabre Sopuymr otrycnarorcfi. Suaueuue pery-
Jlrpuatrpyroqux r{ouycoB cB.ffBaEo c Ex ponbn npu cy6gu(p{epeuquponauun
cJro?nubrx oro6pameuufi (cu. [2] 

" 
$ 4 uacronrqeft crarru).

$ 3. AnnponcnMarlurl, orpegeJrfleMue na6opou
uu$nmreanuateft

3.0. B aroM rraparpa{e gau ua6op anaJroroB Kracctrq,ecxux KacareJrb-
EbIx, ocuoBauurrfd Ea trpuMeuenutr anryaJrbubrx 6ecnosequo MaJrbrx.

3.1. Ilycrr a2 0, d F 0 - Eenoropoe uu(punurearMaJrbnoe rrucJlo.
B upemurx trpeAtronofi(egr.fix o paccMarptrBaeMhrx o6rexrax troJroratrM

H a " ( F ,  r , ' ) : : * { h ' e . X :  ( v x : v  & ' ,  x e F ) ( v h x , h ' l  , * ' a h e F } ;
I n o ( F ,  r ' ) : : * t h ' e X :  ( u h H , h ' ) ( Y r x  o n ' ,  t e F )  x * o 6 e F ' l i
C l " ( F ,  a ' \ : : * l h ' e X :  ( Y a N  & ' ,  x = F l . ( E h x , h ' ) .  o * q , h e F | .
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34ecr, xan o6rrsso, *.C. cuunoJrtrBupyer cran1aprueaqurc y$aaauuoro BEem-
H,ero Mgo?fiecrsa .4.

Ecnz reuepr A - Eenoropoe BEemE€e Eetrycroe MuorilecrBo troJrorfitr-
TeJIbEbrx un{uuuresultal€fi, To troJlaraeM

Ha71(l', r'):: 
l!r, 

*t"" (F, r');

In1 (,8, r') t: 
l!^ 

t"" (F, r');

Cl^ (F, r') :: 
i!^ 

at" (F, r').

Auanoruunyro troJrurury trpoBoAuM s AamneftmeM u trpu trEbrx BBoAtrMbrx B
paccMorpegue atruponcuMtrpyrorr\Ex MrromecrB. B Hasecrse trpuMepa orMe-
TzM, qro AJr.E crarrAapruoro h' e X BbrtroJrueEo

h ' e C , l n ( F ,  r ' ) *  ( V a e A )  ( V r  N  o n ' ,  x = F ) ( f l h x  
" h ' )  

t * a h e F .

Crour troArlepnuyrr, rrro ecnu A - Dro MorraAa coorBercrByronlero $lrnlrpa
9n ,  rge  9 " ' : * {Ac  R  : /  =  A } ,  r o

Cla(F , r ' ) :  n  U  |  (o : '  +Y) .u=tr"x=wl":?1tg' \ * /
Ecnu xe A-ue MoEaAa (uaupnuep, oAnorosequoe Muoffiecrao), ro ssulrfi
nu4 CI(F, r') cnraan c roft MoAenbro anaJruaa, n noropoft SaHruvecnn re-
Eercn trccJreAoBanue. floguepnneu, qro ylrrpa$unrrp %(q) ':x{.4 c R:
q,eA| uMeer Moga,qy, Ee cBoA.flqyloc.E n ucxoguoft uufruuureauMaJru cr, T. e.
Muo]fiecrBo CI"(F, fr'), roo6qe roBop.fl, rrrtrpe, 'rev Cl*1uqo11(F, r').

B ro rxe BpeM.E onaabrBaercfl, qro BBeAeEEbre atrfiponcuMaquu o6na4aror MEo-
rtrMu AocrouucrBaMu, rrpucyquMq KnapnoBcruM KoEycaM (cp. [3, 6]). IIpn
[eraJru3aquu u o6ocsoBauutr trocJreAEero troJro?fieEufi 6es oco6brx oroBopoft
Mbr uctroJrbayeM trpeAtroJro?fleuue EetrpepbrBuocru oro6parneuun (r, p, h) *
- x *p f r ,  npoc rpauc rBa  (XXRXX,  oXrnXr )  s  (X ,  o )  B  Ey r re  (aHen-
BaJreurroe (B crarrAapruoM arrryparfieD BnilIoqenuro p(o) + p(R*)p(t)-
- p ( o ) ) .

3.2. Teopenra. lna rcauc1oeo J,rtruvecrea .t\ nonottcurellbrdblr 6ecnoveqHo
Jita.nblr quc e JL cn p a e e 0,ru e ot, y r e e p ltt 0 e n u a

(I) Ha"(F, r '), Iu(F, x'), Clo(F, x')-noayepAnnbr, npuveil

Ha(F,  x ' )cHat(F,  r ' )= Ina(F,  r ' )cCl" (F,  r ' )=K(F,  r ' ) ;

Cl(F, r ') c Cl"(F, r ') ;

(2J ec,tu It- enyrpeH,rree atrroJrcecrro, ro Hao(F, r'\ aonaercfl 't-or-

Itpbrrbr,il,;
(3) Cl"(F, lr'\-ero "c4awnvAroe J,tH,urcecreo, npuHerr, 1na eotnynnoeo

F 6yger K(F, r '): Cl"(F, r ') nan ro'I,bno o: ^r;

(4) ecau r: o, To umeer Mecro paselrcrro

CI"(F, t '): Cl"(c1F, r ');

(5) eat no.nn eru,a $optty n a Pona$ e.nnapa

Ha^(F, z')* Cl"(F, lc')-Haa(F, r '\;

(6)  ecnu r ' -ero 'c-eparuu, tHaf l  roqna F,  ro )na F ' : : (X\F)  Ulr ' I  eat-
notH,eH,o

Ha"(F, x'): -Haa(F', , ' ').

< (1) Ilponepurrr Anff otrpe4eJleuuocrtr, cro roryrpynroft EB.lrserc.s
Inr(F, x'). Ectm crauAapruble h', h" BxoAflr n Ino(F, r'), ro AJr.E fiarfiAo-
ro  aeA  upu  Eeno ropoM h rx "h "  6yge r  x " : : r *ah reF  Ha f i  r oJ IbKo
xeF s.  f i *  o t ' . I Io  ycnonzro uMeercr  h,*  rh" ,  f ln f l  Horopoto t "  *  a,h"e p,

f i6o x"  = 
"e.  

OHossarerbEo,  hr+hzx,h '*h"  n hr*  h,  <<o6utyrxt rBaer))
BxorfiAesue h' + h" e In^(F, t ').
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Ec;rm h' eCl"(F, x') m h' uaagaprerr, ro x'*aheF ans fianr/rx-Erf-
6ygr a e A u h N 

"h'.9ro 
oanasaer, qro h' eK(F, e'). f lpouue Bnrrroqentrs,

Rbrrrrcaurrbre r (t), Ee BbrabrBaror conseuufi.
(2) Ectru h' - crangaprurrfi oJreMeur Haa(F, r'), ro

(Y r  =  o r ' ,  n  e  F )  (Yh  x  
"h ' ) (Va  

=A)  r  *  ah  e  F ,

C yverou 1.2, ucno'nnayfi To, sro A - BuyrpeEuee MuorfiecrBo, BbrBoAuM

( t r " 17=  r f " )Fa  eo (x ' ) )  ( v re  U  nF ) ( vheh '+v )  ( vaeA)  r *  q ,heF .

flo46epeu craHAaprgbre onpecrnocru Vr, VreJf, ran, uro6rr 6rrno Vr*
* V2e 7. Tor4a An.rr Bcex crauAaprgbrx h" eh'+ VL BbrtroJIEeEo

( Y x e a n F ) ( Y h e h "  + V z )  ( v a e A )  r *  a h e F ,

r. e, h" e Ha^(F, x') npt nrodrrx h" e h' * Vr.
(3) flycrr retrepb h' - craugaprsrrft eJIeMeEr cl"CI"(F, c'). Boaruem

rrpousBoJrbrryro cranAapruyrc onpecruocrb 7 roqnu h' t nnt1epeM BEoBb
cratrAaprgbre V r, V, e ,/T" vs ycJIoBtrfi VL + V2 e V. fIo otrpeAeJreguro aaMbr-
KaHtr.fi uMeerc.E h" eCIr(F', o') ranoft, Io h" eh'+V^. Ha ocEoBaEutr
3.7 n s cwry 1.4 6yger

( Y a e A )  ( s ' t U  = o ( x ' ) )  ( v r e  F  n U ) ( ! h e h "  + V , \  a * q . h e F .

flpn arou h e h" * V"c h' + Vr* Vrc. h' + V. Vsurbrsas trpouaBoJrbgocrb
craqAapruoft oxpecruocrnV, BqAuM, sro h' eCl"(F, x') npu HarfiAoM creA,
r .  e .  h ' e C I " ( F ,  r ' ) .

Ecnu reueps h'e Fd(F, r') n h'cranAapreu, ro,qJrfi Her(oroporo crar-
4apruoro a'] 0 tro nptrEqutry trepeuoca 6y4er s'* d,'h'eF. Ecnz fiN ofi'
i l  r e F ,  r o  ( r - r ' \ / a ' x  o 0 .  A n "  h : : h ' * ( r - r ' ) / a , '  6 y -
Aer hz"h' E, apoMe roro, J*o.'heF. C yqeroM BbrtryxJrocru F nepuo:
a * ( 0 ,  a ' f h c F .  B  a r a c r u o c r r { ,  r * L h c F .  l l r a x ,  ( Y x x o x ' ,  x e F \
(Vcr,eA) ( f lh x,h')  r*q,h'=F, r .  e.  h 'eClo(F, r ' ) .  Cregonarerrbuo,

Fd(F, /)cCl"(F, n ')-K(F, x ' )c 'c lFd(F, r ' ) .

C yueroru r-aaMftEyrocrm Clo(F, c') aannrouaeu: K(F, r'):Cl"(F, r').
(4) VcrauaBJruBaerc.E, HaK rr trpegJrorfieuue 2.6, n [6].
(5) {.rrr craEAaprrbrx k' e Hao(l', x') u h'e Cl"(F, r'\ npu HarfiAoM

s.eLu aro6ou r€F ranoM, q'no rx ot', nogo6pas h trB ycnoBu.fl fux *h' u
u * ah e F, uonysaeM trocJreAoBareJrbgo

x  *  a , ( h '  +  k '  +  p r ( t )  ) :  r *  q . h *  a ( k '  +  ( h  - l z ' ) *  p ( t )  ) c
c ( r  *  p r (o )  )  n  F  *  a , ( l t '  *  p ( r ) *  p ( t ) ) -

c  (c*  p r (o )  )  f i  F  *  a , (k '  *  p ( r ) )c  F ,

qro E oauaqaer Bxomner:me h' * k' s Hao(F, r' ).
(6) flycm -h#Ha"(F', r'). Torga AJrE Eer(oroporo deA saftAercs

h N ,h' Tafi, qro trpn troAxoAflr\eM rNat' , r=F BbrtroJIEeHo r-,aheF. Eciln sce
xe  he  Ha" ( .F ,  r ' ) ,  r o ,  B  qac ruoc r r [ ,  heHao(F ,  * ' )  l r  t : ( r - ah ) *aheF ,
r .6o x-ahx or .  T| ranr ,  f rcF f )F ' ,  r .  e .  r :e ' .  I tpoue roro,  ( r ' -a ,h)* : ,
*  a(h + pr( r ) ) -  F,  u6o h* p"( . r )c .  p"( t (h ' )  ) .  Craro 6brrb,  n ' -  aro r -Bnyr-
penE.rrfl rorrfta F,uto i lporr.rBopeqr{r ycJroBnro. CileAoearersno, h*Hao(tr',r ' \,
qro o6ecue.rr4Baer B6Jr16qegr{e -Harr(F, r ')cHa"(F',r '). Menafl B rrpr{BeAeE-
EoM paccyt4qesnu F' u F : (F')' uecraMu, trpuxoAurrr n rpe6yerrlouy. tr

3.3. Bamso troArlepxgyrb, qro Bo Muorux cryrra.Ex otrucagubre arraJroru
KoEycoB Apauapa r ftnapna .fiBJr.flrorcfi BbrtryxJrbrMr. B cauou AeJre trMerlr
Irecro cne"qyroqtre yrBepmAeEufi.

3.4. Ilycru a - eenropnafl, ronorloeua u tA.c /y 0,na H,€noropo?o crar!,-
Oaprnoao f e(0, l), Toe)a Cl"(F, x')- aro eotnynr,utti notryc. Ecr,u n rong
tre /\- eHArpeITH,ee J,{,Iroilcecroo, To Ha"(F, x')- ranme ebtnqnrlbrfi, nonyc.

{ flpe4uonoxtuM, rrro paccMarptrBaercfi Ha"(F, x') n h e }la,t(F, r')-
cranAaprsbrft a.rreueur aroro MEoxrecrBa. Ha ocsonasun 3.2 (2\ Ha"(F, x'\
ornpbrr B rorroJrortrr r. Hpoue toro, theHa,r(F, u'\, rge t-(fnrypupyro.
rqee B ycnoBtrE cTauAapTsoe troJrorfitrTeJlbnoe szcno. D
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3.5. I lycru tAc A 1na naucloao cran)aprnoao te(0, {). Toa)a MH,oilca-
crea Cl6(tr ',r '),Iny(F',r ') u Harl(^F, n') aenatorcsr sblnyhr,blr,ur noHAcawu.

{ Ilpe4uo,ro}r{trM AJrfl orrpe,qeJreurrocru, qro perrb uAer o Cl^(F, t'). Ec-
lv .  h '  -crau4aprurr i i  Ber( rop aB HaaBauuor.o Mrrox(ecrBa a 0<t<t-
crag/IaprHoe qucJro, ro Irycrb fix ot', reF u u=A. Ang r u ta =A no,q-
6epeu h, n;r'f l  noroporo hN 

"h' 
yr rt q.the F. f locnotr,rty thx,th' Ea oc-

EoBaHE[ 2.4, ro th'eCk(F, r '). tr4sase roBop.E, Ha ocnoBaHrrtr uptrHqurra
rlepeuoca (0, 1)Cl^(/, r ')c Cl"(l ' , n'). Ocaaercfi cocJlarbc.fi Ira 3.2 (1). >

$ 4. Auupoxcr(Marlrrfl r(outroarrqurr MuorftecrB

4.0. B aroM rraparpa$e 4aercfi HecragJlaprnuft[ Bapuaur ueroga cy6-
qz{frepeHqtrpoBaHufl RoMrroarrqur{, paaBrrroro A. f . I{ycpaeBbrM (cu. [1, 2]).
flpu erou yAaerc.a 4o6urrcx ycoBeprnetrcreonauraft tr yrorrHeuufi, cnflBauurtx
r(an c r{ctroJrbgoBaEtreM rrap rono;rornft, ran tr c SopuynupoeHoft ueo6xo4z-
Mbrx s AocraroqHbrx ycnornit orHocrlreJrbnoft uoqru orRpbrrocrtr (:ycroBufi
(pc, )  ) .

4.1. TIyCrt', IrOMI{MO paccMarpuBaeMoro BeKropEoro npocrpaflorsa X C
TOITOJIOTT{.EMU: Ox lr ry, 3&{&EO erqe OAHO BeHTOprrOe npOCTpaECTSO Y C rOnO-
JroruflME oy u. Ty. Paccmorpuu nr.rHefiHbrft oxeparop T aa X n Y u u3yquM,
lperr{Ae Bcero, Borrpoc o cB.rr3r4 arrnpoxcuMupyrorrlffx MHo}r{ecrB HeKoToporo
coorBercrBtrn F s roune .r ', rge F cX, v o6paea T(F) n ro,rxe Tr'.

4.2. C np ae e0.nueut, y r e e puc1 enun
(l) ennroaeu,ue

T (p, (ox ( " ' )  )  f ' l  F)= p(or  (Tr ' )  )  n  ? ( f  )
p ae Ho cu Jlbtl,o c oo T n otue H,uIo

( vue  o " ( r ' ) )  ( u7e  ov (T r ' ) )  r  p  f i  F )=  v  n  r  @)
-AcrLosuto (ornocuretrcu,ofi) npelornpblrocru u&u tJc.noluro (p-) (1na na-
p & M e r p o 6 T , F u u ' \ ;

(21 yc.noeue (p-) *tLecre c rpe6oeanuev H,enpepbLelrocru T nan oro-
6paneu,ua (X, ox) e (Y, o"\ pa.eHocurLbuo c"ce1yrcu4eny yc.rcoeuro (p)-

U crlo surc (oru,ocur enanoil) ornpalro cru:

T  ( p " ( o " ( r ' ) ) f r  F ) :  p ( o " ( T r ' ) ) t  T  ( F ) ;

(3) oneparop T yloe,tereopfl,er Acr,osurc (oru,ocureavu,ori) noq,ru or-
npblrocru urr,u Acrro'euro (p) , r. a.

(YU e ox (r')) (SZ e oy (Tr')) cI"rT (U fi F)=V I f V)

8 TOM U TOrl'bnO TOM CrXVqAe, ecd'l,U

(VW e tr,y) T (p (o" (r')) O F) + W r F (oy (Tr')) n f @).
( Vraepm4enun (1) u (2) uonyalarorc.n ctrequarluaaqueft. 1,.4. Ars Ro-

KaaareJrbcrBa (3) o6oanavuu

. i l : :  T ( p , ( o " ( r ' ) ) f i  F ) ;  6 : :  o y ( T r ' ) n  T @ ) ;

. r f  : :  {N  c .Y2 :  ( f lW  e  JF "y )  N  =  { (A r ,  y ) :  y r -  U reW} \ ,

t. e, Jl'- paBEoMepuocrb n Y, orneuarcqa.fl paccMarptrBaeuoii rorroJlorutr.
llcnonrayn BBeAerrubre o6oauasesufi u npzBJlexan 1.4, a Tal(?fie trpurrrlutrbl
trAeanu3aqtrtr tr trepeEoca, [ocJIeAoBareJrbHo IIoJIyqaeM

(v/ /  e / r \  N (w(e))= w(f i )  *
* (Y/y e . / f )  Fb = p(fr))  (Ea e V(i l \ )  b = N (a) *

* - '  (YN e . / f )  (v " 'A  € .e l )  (s " 'B  e  g )  (Yb e f i )  ( tae  A)b  e  N (a ) . ' ->
* (v ' t .A =.&) (vN e 1f)  (E"tB e g\ B -  N(,4) *'* (o.'1T#L'2'' 3',i"?l'';Y*i# :r;:(o) 

*
*- (YA e N') (aB e fi) B c. cIA,
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rAe SaMbrKarrffe Bbrrrucil.fiercfl B coorBeTcrByroqeit paBHoMepHorl Totro-
Jrorutr. >

4.3. Teopenra. Il*tew Jrrecro yreeptr1enua
(ll ecr,u oneparo,p T y1oe.neroopner AcrLoeuro (p) u H,enpepbreerr fian

oro6patxeu,ue (X, rx) e (Y,,cy), ro
Z(Cl^(F,  r ' ) ) -  Cl" (?(r ' ' )  ,  Tr ' ) ;
T ( Int (F,  n ' ) )= In, ' (?(F)  ,  Tr ' ) ;

ecrlu, ceepfi roeo, T - ornpbtroe oro6pauceru,ue (X, t") e (Y, ry\, ro

T (Ha" (F ,  t ' ) )=  Ha" (? (F )  ,  T r ' ) ;

(2) ec"au, 'ty- lenropHatr ronorloaufl, oneparop T: (X, Tr)-'(Y, rr)
Henpepu,eeH, u y1oertereopfl,er Aclr,oluto (p), ra

T(Cl^(F,  x ' ) ) -  Cl" (7( f ' )  ,  T* ' ) .

< (t) flponepzu, HatrpuMep, Bropoe ua rpe6yeunrx sxrrosesuft. Ars
aroro, {nHcraponan h'eIfl^(F, x'), tpu cceA BoabMeM hx 1"h' raxofi, qro

r rp t rBcex  rNo* f l ' , f i eF  6y ,ge r  u *aheF .  Buguo ,  q ro  Thxo"Th '  v .
Tr* aThe T (F). f lprnreHax ycJroBue (p), Baftrl loqaeM: Th' e
e  I n " ( Z ( F )  ,  T r ' )

Ilycrr rerrepb EBBecrEo, qyo T ynoBJrerBopffer ynaaanrroMy AorroJIHu-
reJIbEoMy ycrroBrirro ornprirocrr, r. e. Ha ocHoBarrtrtr 4.2(l) T (lrfut))=
= p,(T"). Buecre c EeupepbrBrrocTr,ro 7 Bro oanacaer coBrra,qeHtre s5111sgnss6111
MoEa. Ecnr  renepb A e T(FJ,  y  x  o"Tr ' ,  ro  to ycJroBuro (p)  6yger y :  Tr ,

rAe re F u rxoxr ' .  f lpn ero l r  \ I f r .z ,Pr"Th'  *o* to r roAbrcnarsh:y r "h ' ,

AJIr r  Koroporo z:Th.3na'mr,  f lpu Bcex aeA Bbrr loJr l reuo x* 'aheF,  r .  e .
y * az: Tx * aTh e T (F) , Kar( roJrr,Ko craHAaprubrfr. h' ranos, rro h' e
e  f l x ^ (F ,  c ' ) .

(2) Bosrueu nn{unur€BuMaJrb cr € A u nanofi-nu6o crau4aprsrrfi sre-
Mesl h' e Cl' (F, c'). flycrr 17 - neHoropaa 6ecxone.rso MaJraff oHpect-
rrocrb HyJrfl n ry. TorAa aW - TaKrfie onpe,ctnoctr Hynfi rro ycnonuro. Ha
ocEoBanrrr r  yc, r ronr tn (p) ,  ra. rb yx u"Tr ' ,  yeT(F) ,  saf iAeu sep(ox(z ' ) )n
ii F ran, qro6rr U:Tx*aw uwN 4"0. f lo ycnonuro BxotfiAeutrfi h' s r.o-

nyc Knapxa llMeercr aJIeMeHT ho N""h',AJrs ltoroporo r* rxh" eF. Wtax,

U  *  a ( T h '  -  w ) : y  -  a w * ' a T h "  : T ( r * a h " ) e T ( F ) .  [ e f i c r n u r e r l b H o ,
o rc roAa  r r rno f l zn t ,  q ro  Th "  -ue .Th '+  p ( t " )  -  weTh '  *p ( r " ) *U , ( r " ) :
:Th '  *p ( r " ) .  Ten  cann r rM  yc rauoBJ reno :  Th '  eQ l " (7 (F ) ,T r ' ) .  V

4.4. PaccuorpuM retrepb Ber(roprrbre rrpocrpaucroa X, Y, Z, cna6:r.on-
HbIe fOIIOJIOIUfiMu Ox, 'txi Oy, "(y lI 621 T7 COOTBeTCTBeHEO. flyCrr, [aJlee,
FcXXY,  a  GcYXZ-EBa coorBercrBuf i  u  roqr (a  i l ' : : ( i ' ,  A ' ,  z ' )e
e X X Y X Z  r a n o B a ?  q r o  a ' : : ( r ' ,  a ' ) e F  n  b ' : : ( V ' ,  z ' ) = G .  O 6 o a n a q n u
H : : X X G n F X Z , '  c '  : : ( r ' ,  z ' ) .  

-  
, O r u e r u u ,  q r o -  G  o F : P t " r " H ,  r A e

Prtn" - oneparop ecrecrBerrEoro ilpoeHrr{poBaHrrfl. Bne4eu cJreAyroqr4e co-
l(parqeEr.rF:

or i :  ox X o";  or: :  oy X 6zi  '6 ' . :  oxX oz; o: :  O" X oy X or;
' t i :  ^cxX tyi  rz:-  ry X t" ;  " t1:  xxX tr ;  i : :  " txX ryX xz.

floneano HatroMHurb, rrro otreparop Prxxz EetrpepbrBeE n otrprrr (lpr uc-
rroJrbaoBautru <o4uo6ynBerrublx)) rouorornft). flo-npextneuy SuxcrpyeM He-
r(oropoe Mno?r(ecrBo A, cocranrenuoe trB un$unrresuMaJlr,Hblx rmceJl.

4.5. 3 rc e u e ane rrr tr,bl c nel y rcu4ue y r e e p nc 0 enua:
(ll a.na oneparopa, PT"x", cooreercreua H u io,rnu c' ebt'n'nr+eH,o Vc-

aoeue (p ) ;
( 2 )  G "  F  f l  p ( o ( c ' ) \ :  G  0  p ( o z ( b ' ) ) . F  f l  p ( o ,  ( a ' ) ) ;
( 3 )  ( v V  e  o , ( A ' ) )  ( s U  e  o * ( r ' ) )  ( s W  e  o ' ( z ' ) )

G . F n U X W c . Q " [ u o P ,

e1e Iv - ero, nah A'6w,atto, ToxrcAecrselrHoe oivoruenue na V.
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{ I]puMeusn 1.4, uepenumerra (3) B anBuBarlegruoft {opue
( v V  e  o " ( A ' )  )  ( u O  e  o ( c ' ) )  ( Y  ( r ,  z ) e  O ,  ( r ,  z ) e  G  "  F )

(Ey eV) (r ,  i l  e F A (v,  
")  

=G *
* (Y (r, z) x oc', (r, z) eG. F) (flA x ovA') @, y) e F A (A, z) eG*-*

*  p ( o ( c ' ) ) n  G .  F  c  W @ , ( b ' ) ) n  G .  p ( o , ( a ' ) ) f l  1 .

Ocraerc.s BaMertrrb, qro

Pr"*, (p @ @') ) n I/ :
: l ( r ,  z )=Go  F :  r7 '  ox r  A "x  o2z ' f \ ' ( 8yx  ov1 ' )@,  A )  eF  A@,  z )eG l :

:  p (o , ( b ' )  )  n  G  "  p (o , (a ' ) )  n  F .  >
4.6. 9 n eue aJLe rrr tdbl c ",t e 0 y rcu4ue y r e e p ttc 0 e n u a:
(l l_0"0a oneparopa, Pr*x", coorlercrrtra H u rounu c' eor'no,t 'u'eHo Yc-

tosue  (p ) i
( 2 )  (YW e . t f " ) p , ( o , ( b ' ) ) n  G .  p (o , (a ' ) ) n f  +  W =  WG( " ' ) ) 0  G .  F ;
(3 )  (Y7=o , (b ' ) )  ( vUe  o , (a ' ) ) ( sW =o (c ' ) )

WnG"Fcc l , (VOG.U IF ) ;
(4 )  (YU e  o * ( r ' ) )  ( vZe  a " (a ' ) )  (YW e  o " (z ' ) )  (uO =  o (c ' )  )

O n G "  F c .  c l , (G.  1" .  P '  n  U XW) ;
(5)  ecnu ' t2  6,  ro

( ' {V  =  o " (A ' )  )  ( sU  =  o * (n ' ) )  ( sW e  o " (z ' ) )
G "FnUXWcc l " (Go Iu "F ) ,

T. e, ,  nan ?olopf lT l  lb tnol rHeHo ycJroeue (pa)  t  ro, tke d, ' i : ( f r ' ,  U ' ,  z ' ) .
{ lle upe4tonennn 4.2 (3) rr BbrnJrqAntr, rlpoB€Aeuuoft upu AoKaBa-

reJrbcrBe 4.2 (3), Hetrocpe,qcrBelruo BanrrroqaeM: (1) * (2) * (3).

finn gonaaareJrF,crBa aKBI{BaJreHrEocru (3) * (4) 4ocrarorruo saMertrrb:

(vxw) iG"  (u  xv)  nF:
: { ( r ,  z ) e X  X Z :  r e U  A z e W  A  ( U y  = V ) ( r , i l e F  A ( V ,  t ) e G } :

: G o I u . F n U X W

nr.s Bc.nnux U c X. V c Y, W c Z.
Tanuu o6paaort, ocraercfi ycranoBrrr roJrr,Ko' uro (4)*(5). flpu erou

rlMrrJrtrHaqua (4)* (5) ue BbrabrBaer ooruueuuft, u6o (5) uoilyqaercn ctrequa-
nuaaqreft (4) upn U:: X u" W:: Z.

finr upbnepHn (5)+ (4) upexrAe Bcero, nz\u V e o"(U'), uo46epen or-
npr,rryro onpecruocrb Q = o(c'), sro6rr 6orno G' F n Q c cl"A, rAe-4. t,:,9 "
" i u . F .  B a n i n  o r H p s r r u e  u e o x ( r ' )  v W e a " ( z ' ) ,  r r o J r o l n t r M  B : : U X W  n
O::Q 0"B. O.reenArro? qro G"Ff iQc(cl"A) 0.B. Pa6oraff  B craEqapruol\{
aErypaE(e, Arrfr ae(c1",4)0.B uaiiAeu roqRy a'eA raKylo' qrro a'x 

"a. 
flc'

no, uro a'x oa, u6o p(t) - p(o) ro ycJroBuro. Bnu4y o-orxpbrrocru Z6yget
a ' e B ,  r .  e .  a ' e A i B  n  a e c l " ( , A 0 8 ) .  O H o u u a t e l l u o ,  G " F f i O c
ccl"(A 0 B), uro tr Hy?nEo 6trno o6ecnesurl. F

4.7. trInercr Mecro ew'Ioqeldun

( t )  Ha" ( /1 ,  d ' )=  X  X Ha, , (G,  b ' )0  Ha, r (F ,  a ' )XZ,

(2) Rx. (8, d',): x X RL (G, b')n RX, (F, a',) X z,
(3) Cl^ (H, d, '): :  XX Qlt (G, b') n Cl^ (F, a') X Z,

(4) CI^ (H, d") r X X Cl^ (G, b') n QX, (F, a') X 2,,

(5)  Cf  (H,  d ' )= XX P2 (G,  b ' )n .9 ' (F,  a ' )XZ,
e1e nou,yc Cl"(H, d,') anpe7eten, (e cram1apru,otw anrgpatre) coorldolaeHuelr

C I z ( H , d , ' ) : : *  { ( s ' ,  t ' ,  r ' ) e . X  X  f  X  Z :  ( Y d N 6 d ' ,  d e H )

(Va e f, (R+)) ([s = t"s')(Vl N wt') (Er x rsr') d' -]- a (s, t, r) e. Hl.
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( IlponepzM roJrbno (t) 
" 

(5), ran HaK trpoqtre yrBep?fiAentr.fi rrpoBe-
p.Erorcff ro rofi rre cxeMe.

(1) flycrr aJreMerr (s', t', r') crargaprer tr Bxo,qtrT B trpaByro sacrb
paccMarpzBaeMoro coorrromeutrfi. Boarueu ,dx6d' n aeA, rAe
d , : - ( x ,  y ,  z ) e H .  f l c u o ,  q r o  a : : ( x ,  y ) e F  u  a x s r a ' 1 a  b : : ( A , z ) e G ,
bxo rb ' .  B  e ro i t  cB t r l u r  . qn r  ue / \  u  ( s , f ,  r )= i ( s ' , , t ' r r ' )  6y4e r  a#
* cr(s ,  t )e F u.  b *  a( t ,  r )e G.  ?fuax,

d * a ( s ,  t ,  r ) - ( a * a ( s ,  t ) ,  z * a r ) e P Y 7 ,

d , l  a ( s ,  t ,  r ) : ( r *  a s ,  b  * a ( t ,  r ) ) e  X X  G ,

r .  e .  (s ' ,  t ' ,  r ' )eHa^(H,  d ' ) .

flo oupe4eteuurc uMee,Tcfl eJreMeET s * "cxs'ranoft, uro gnr Bc.Er(oro t N r"t'
r r pu  Ee f i o ropoM rx r , z r '  t r  Bcex  axo ra '  n  bxo rb '  6yqe r  a *a (s ,  t )=F
u b *  a( t ,  r )e G.  f l .cno,  qro t r  t roAaBso d* a, (s , t ,  r )=H,  RaK roJrbno dx6d'
m  d e H .  V

4.8. floguepnEeM, qro MexaEEsM ((trpocnonoB)), trpotrJrJrrocrpzponanurrft n
.1.7, uoxtso uogufiuqupoBarb B aaBuctrMocrz or qeleft uccJreAoBarrus. Itart
IrpaBuJro, B TaKue rleJru BRJrIoqamT oqeEfitr atrtrpofictrMaquE RoMtro3uqtrtr MEo-
,fiecrB. flpu elou sau6oilee y4o6ro trctroJrbaoBarb cxeMy, ocnoBanEyro Ea trc-
rroJrbaoBauun MeroAa o6qer,o rroJro)ffeuu.E [2], a raHxte yrosu.sroqne u o6o6-
il{alorque aTy cxeMy pesynbTarbr, trpeIcraBJreEEbre Bbrme.

C{opuynzpyeM ronBfto o,qtrE uB BoaMo?nubrx peByJrbraroB.
4.9. Teoperua. Ilycrt r - eenroprdafl Tonortoau,a. xlz 6 rL cooreeTcrstrfl,

FcXXY u  GcYXZ ranoea t , ,  u ro  Ha (F ,  a ' ) *@ u  nonTca l  Q ' (F ,  a ' )XZ
w XXCL(G, b') naro1arca e o6u4en nollo?fierruu (ornocure,r,ano ronolr,o-
euu r ) ,  roz1a

Cl (G " F, c') = CI (G, b') " CI(F, a') ,

ecrlu eblnonrrrcHn VcJlosue (pc) e roune cI'.
( floHaaarerrbcrBo trpoBoAurcfi uo o6paaqy trpeAno?fieuur 5.3.13 s [2] n

cocrotrr B r(oscraraqutr BbruoJrneuun (ycraroBJreEubrx panee) ycnonuft, o6ec-
trequBarorr[rx ctrpaBeAJruBocrb cJreAyroqux BbrnJraAon:

Cl (G'F, c') : Cl(Pr x*z E, Prxxz d') = cl"Prl xzCl (H, d") =

=Pryy2cl1(XxCl  (G,  b ' )  [ |  Qt  (F,  a ' )xZ)  :

: Pr xxz (cl; (X x Cl (G, b')) f l cl; (Qt (F, a') xZ)) :

:Prvy"(X X Cl(G,  b ' )  n  CI(F,  a ' )X Z) :
:  C I (G ,  b ' ) "C I (F ,  a ' ) .>
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