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IIIIKJIITIIECItUE MOHAAbI r,I Idx trpuMEHEHufl

B 6yneno'HaqHoM atraJlu'e BbIAeJreH EoBbrr-r nantnur-r Kjracc TotroJlor'-qecHtrx trpocrpaHcTB' o6nagarorqgx cnoficrsoM r{znrruqHocrz wrv. Mrrncugra.3rz o6renrrr rpe.qcraBrr.nror to,6o-fr. ;;il; - 
"foopa;;;;" 

rex v.rru u'brxTorloJroruqecKzx 
^trpocrpaE:rB--B -6yrenoauaqubrx l\[oAeJrflx reoprru MHorr{ecTB(cu.^pa6o*r r. TaHeyru, E. 14. lops,ona, A. r. mv;;;*; B. A. Jfto6eqnoro,M. Osapu z Ap.). B pa'y'Hax nectarrgdir"oro anai"aa A.- p;6;;;;;;;;r_

BtrTa MoHaAoJrorufl - yRo6nrrft annap_aT trccJreAoBarrur $nnlrpon, paBgoMep--uocrefi, rouonoruft u. r. rr. fr, 2]. I{enr uacrorrqeft pa6orrr - trptrMegurb
IlasBaErryro reopurc AJrfl tr3yqeHufi__ EeKoropbrx trpuMeEfieMbrx B aEaJmSecnoficrn qtrKilzqecxux rononoruft. Hume Rrotr" npurepztr uponoMtra1Tgbrx
trpocrpaEcrB u cBflBarrubrx c HtrMu poAcrBeunrry o6paaosannfr. Ilpunog frrcfr.trpurroffierrtrfl n o-cxo,AuMocrtr B trpocrpaucrBe ltanrbpoBuqa. B piOor. v.c-troJlbsyerc.E rre CJIUTITKOM _paotrpocrparreEHafi u AocTaroqHo pasHOpOAEaff Tex-EuKa' floarouy 4.na ygo6crna Eenoropble trpeAJrolfieHtr.E trpuBeAegrr c za6rr-ToqrrblMu troficEeEE.EMtr. VnasauHrre o6crosignrcrsa n orpauuqeggocrr o6'5-eMa He rroSBoJrtrJIZ TaK)fie BHilIOTIUTb B KaKofr-nm1o Mepe nonnlre 6u6nuorpa-
{zvecnz e v. v.cropu qecnze yxaaauufi.

$ 0. tlpegBaprrreJrbnbre corJrarrreHrrfl

* 0'1. IIpt p.a6ore c 6ynenoanaq'blM' MoAeJr.rrMr4 reoBtrz M'o)fiecrB
I' Cnotra u P. Cononss 

""me.9tl 
crequaJrbrrhrx oroBopon uctroJrb'yercfl

repMuHoJlortrfi' trpEEfraff B [3, 4]. Paanepuytrre trBJroxrerru.fl ocuoB 6yo."o-
SEaqEoro aHaJIuSa n yHagaHufl AJrfl AaJruseftruero rrregtrfi Moir(Ho ugBrreqb
ua [5-8].

- flotruepKHeM, qro Htrlr(e csrraerca $zncrponaunoft [oJrnafi 6ynena aJr-
1e6pa B v- orneuaroqltit eft orAerruMbrft^_6ynenoana.rHlut u""u.ply* 1ti"i.
OqenHa acrulrHo-crlr-$opuyJlbr g TeopT{rd l{epnrero - Op."o"an" o6oaHa.raer-
cfl crrr'rBoJloM l-cpj. Ans eHoHoMtru MecTa cuJrr,Ho rurnJrrrqecnr4e Mlro)fiecrBa
(z coornercrByrcrque o6orounn) HagbrBaro rcfr tl,un.,xuqecrcu.n4u

0.2. flpr-. ,nctroJrbBoBa'r{[ Tex'r4*rr HecTarlAapr"o.o 
-rurarruruqec*oro

aHaJrr{Ba A. Po6rrncoua rroApaByMeBaergfl ((HeoKJraccuqecKafl) ycraHoBHa,
BocxoAflrrlafl r( 3. Hearcouy t9]. Tlnr,ntu cJroBaMrr, rrro*..r"u (reoprn
Ilep-i're,no - (DpenHe.irn) oroir(AecrBJlflrorcfl c eJrer,reuraMr{ yurrBepcyilra BHyr-peHHUX MEOII{eCTB, pacrroJlo}fieHHoro B rroIxoAfirqeM Mrrpe BHerrrHtrx MHO-
?r(ecrB' yAoBJrerBop.Eloqrrx aRcrroMaruKe ldepueno. Crangaprrrbre MHo)fiecrBa
cocraBJrflIor sHeruHufi KJracc B yrruBepcyMe BHyrpeHHrrx MHo)fiecTB. Po6un-'corroBcKafl cTaHAaprtr3aql4fl, T. e. *-zao6palfieHr4e, w. coorBercrnyronlzft Mtrp((KJraccuqecKr4x)) MrroEtecTB He ucrroJlbayrorcfl. 9acro 6es cueqr{aJrb'blx oro-
sopoH 0efi'creyer o6aurHoe npe0nonoircenue rrcran\aprnoiru aH,Tapaflc&))l
cocroflnlee B roM' qro r{eoroBopeHHble oco6o flapaMerprr {opuanrnoft Banvc1.
TeKcTa crarbu crrtrTarorcfl cran4api'HbrMu Mnolr{ecTBaMrr. RaH o6rruRo, AJrficraqAaprrroro $u.lrrrpa g cznasoror.{ w@) o6osuauaeM uona\y g,'1.. e-.
BHerrrHee rrepeceqeHtre crarr,Aaprnbrx aJreMeHToB g. Paanepnyrbre trBJroxte-
rru.fl ocHoB HecraH,[3P1norg aHaJItrBa u 6wflnuorpa$uuecnae yRaBaHtrfl Moir(Ho
naf,rru c rroMorqbro II0, l7l.



I lun,nuuecnue arcn,a}br u tt 'r npuJfi 'eH'e+un l ,0l

Hau tronaAo6trrcrr B AaJrbueftrrreM, rrolr.fiTae l7unJLuaecrcofi o6oflounu
mix(,4) nnerunero MuolnecrBa y'. IIpu orpeAerleqlru mix(/) trpeAtroJlaralor'
uro SuncrrpoBauHar' 6ynena 

'anre6p 
a B nsnflercfl craEAaprsoft u MuolfiecrBo

,4., coirasne-"o ra oneu-enToB V@).llran, roBopflT, rrro eJIeMeET fi us V(') Jre-
?nur B qr4nrnrecHofi o6ono.rne mix (.4 ) nnenrnero tro4uEolnecrBa ,4. ynunep-
cyMa .V@), egrrv AJrff Eenoroporo BlryrpeuHero ceMeftcrsa (ag) e=* aJIeMeEroB
A v. Bnyrpeuuero paB6treuufi 'eAuuuqbr (be)E=" s arre6po B_toqna fr-ecrb
nepewewu,6&tru,e (oi),=" c Bepoflruocr.sMu (bg)E=s, r. e. bafr:bgas frpu E=E
wrv.) qro ro ]f ie caMoe, fr: )g== beoe.

0.3: ?IcuoJrbayeMa.fi Eulr(e repMuuoJrortrfl uB TotroJlorulr u reopgz ytr_o--
pfiAorrenubrx 

"enrop"ur* 
opoctpaictu corJlacoBana c trpuufiroft n,-fLZ, 131.

S l. Ilumnuqecnue r4 sficrerrc[orraJrburre Suur'tpnr

1.0. B aroM uaparpa{e Xarorcfi ueo6xo,4zMbre . AJrff Aanruefturero Bctro-

MorareJrbnbre (u n 6onrureft qacru ouenuAnrre) cBeAenufi o ctrycHax u lroAb-

eMax (Punrrpon. a7t1--- 
13. I i" HenAcrbtfr erLeileH'ror (/*)..= AldueepcArwa V(B) u paaduen'un

<7uttur4ot (b) Eea sbt rloJureruo

12 a,as) i  : -ebcAcl .
\€eE " "/ gEa

( O6oauacuM A : :2e=- beAe. flcno, qro trpr KalfiAoM E = E- 6yget

laaAEl-Zl;=,qJ nVj[J=in:4*l >92 HaR roJIbRo aa AJ. F cv;rv
npunqutra orp.ioru' 

" 
V@i 

"ep"o 1a-= lgl = [ ( u.ae = 
4) a :-azf.- Snauzt,

c yseroM trpuEqura MaficuMyMa (EarEAcI)- lo='qrl:la:aef7be. Tanurr

o6paaou, o :Z1=ebEaE.
IIyCs rerrepb u'Becrrro, rrro bza=bgas n,v. H€ItOropbIX as€AaI u Bcex

E = E. 
-Tor4a, 

yurrrrnafi, qro lA_:4zf>-- b_e ($ e E) go grl.pe4erlentrro trepe-
Merrru Banun, BbIBoilnM fo =Af =,- Io-: og1 n lo. = /e] A lAe: Al> bt trptr

E  e  E ,  t .  e .  [ a  =  A ] 2  Y  g . r b e :  l "  v '  a  =  A + .- 
i..2. fl,na qun",Luuecnur ilHorffecrl At, a\e AE=9(V@)) npu E s E, ebt'-

NOJLTTCHO

e bcAcI:(Ab6cs) t .
b - r

( V.rurrrBaff, qro ,AEt+ - Aa ryu E e E ro ycJloBuro, Ha ocnosaHun 1.{.
B ' I B . A U M  

/ s -  .  . \  s r -  s ' t -

f_A beAe t )l : _: beAetl : Zurnr.\ €e ,5  I  E=E E€E

Orcroga, BcrroMtrHafi, qro AJrfi Herrycroro Bnyrptr V@) MuolnecrBa A Bepno
A:  A{1 ,  aanr roqaeM

: (A uaAe) i' >) acac t : (> aeae i ) l t
\ E = e  I

1.3. IIycrn
nenro'e (X,)E==,

(bu)u=" -H,enoropoe paa6ueru,ue e}unuqot u cenericrea oJLe-
(Is)E=. ranoett. 'wro lXr= Ir]  :  I  (E = E) . ,Toa\a

|. ) a,x, =. ) brYrl: L.
l F = e  F e a . '  

- l
J

(  O6oenasuM X: :  )e== beXt  n  Y:  :  )€=abeYt .  f l cuo,uro [Y -X|>
> lX :XE l  A , [Xe=y ]> lX :Xe1  A  [Xe= }ze14  [ y :  y . l  2be  A  t  A  be :
:bt  t rptr  Bcex E = E.

. 1.4. I lycra X-ttenycrofi, aJLeJrt,eILT V(B). Toe}a

Wtn(X)  -  E1I , (X+)  1 t ]  :  1 ,
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eQe, nq1 .o6utvno,, 1r:"(4) - c?lgryunH,ocrb noH,euubrfr no\unoucecre A u9" " (X I ) t t  : -  {Y t  :  Y  e  g tn (X+)  } t :

nuft (uogreu Houequoto Muo?fiecrBa ftoueveu).' Oataer*- opouurt" cJr€[]rp-
qyro BbrKJraAfiy:

fgrrn(x) c gtin(x .t )tt l :
[(V" = NA) tVl : n-->X) f (n) = pnn(X .1, )m] :

: 
,A ,r,,al"r:, [t ("Al = 9nn6 ]' )ttl :

: ,A 
, ,n- f r I r  |  @A)= 9, ,n(x +)"1:

: ,4  
r ,^ [ * r l f  { " )  t  e  gnn(x  +  ) t t ]  :1 .  >

l-!. Ilycru I - 6aauc.sutorpa 6 J|4tro?ffecree x, npuueJw xeg(zral;',
r. e. X - no1nnoucecrBo VG). Iloiotrcun

9 '  : :  {F  =  g (n ) { ,  (nG =g)  lF  =  G l l :  L t .
9"  : : {G t :Geg } .

9'I n, 9 " I - 6aaucut o\noeo u roeo tffe Su.c,urpa g't 6 Xt
v(u).

f lponepzM, qro 9'-6aswc {nnrrpa r Xf BEyrpa V@), ?Iueeu
[ (YFr ,  F re  9 '  I ) (g r ' '  e  g '  ! )F  c  F t  f )  F r l  :

:  
" r ,A=u, t (gr  

=  9 '  +)  F c  Ftc  F ' l '

Toa0a
6nyrpa

<

Ego[ Fy Fr=9', ro naft4yrcn_ Gr,-,Greg ranue, qro lFr= GrIf : L v
[ ! r=C:+)= t .  Boarruen arreMe'r  Geg,  no"  Koroporo 6tGrn- i r :  To"na
6y4er  (G,  n G)I  =9 '  w

t E t n  F z = ( G , n  G , ) I l > l F , =  G , t l  A [ F , =  G , I | :  I .
Itporvre roro, .6eccn:pno, qro 9 " I :.Qafvc-Sururpa B Xt Buyrpz v@. IIo
t rocrpoeHuw 9 ' ,=9" .  Tervr  6onee,  9 ' , l I  =9n I {  u l  ana 'mr,  lg" ' I  =g '  1 ] :1 .
Cne4onareJrbno, m troAaBEo V\ =?Tf : I, rA0, fiaH 66gvgo, W-*ro-
'fiecTBo rraAMHolnecrB aJreMeHToB ,fi. flowvMo roro,

I ( Y F ,  =  9 ' l ) ( f l F r e 9 '  I  ) F ,  r  F r l :  
, r [ s , t ( g F ,  

=  g "  i )  F r =  F r l  -  L ,

u6o_4trt Gr€9 raxoro, qro fFr= Gnt]:  t ,  6y4er GrI e9'1. ?fuan, I9T =
- 9Tl: I uo trpuHr{ury trepeuo ca s V@).

1.6. @unwp^9t BEyrptr 
-V@) 

I trocrpoennufi s 1.5 rraabrBaro r noTzen,ott,9.
1.7. nagr? I -6aauc $u"tarpa e XI \na nenycroeo x ua v@). Ilycra,

1a,nee, y^ix19) - cosouanHocrb nepeiletilueau,uir, h,tnycrw,r ceueticre " ane-
J4eldroe 9. Toala ecJlu 9 cocrour u^a ryunrLuuecrcur il,rdouffecrr, ro mix(9) -
6a.euc $u"oorpa e X+ u mix(9)=9.'Itpoue roeo, uv(,eer lwecro p&6et{cr6o
9t  :  mix (9)  t .

( flycrl (J, y=mix(9). 3ro osnaqaer, qro trMerorcfl Mgo)fiecrBa E,H, paa6ueHtrf i  eAuHuqbr (bu).=", (cr),r=ri  z ceneftcrea tUrlr="" (tr lr-" r#M_eHroB 9_,, gnn noropbrx bs[J : brUr' (E = E) v^crV : ;ri;"-(rl = ffl. i lvcrs
w rc, rt  c [Je o v_n-rrenoropbrft  onerraenr'  6ar"ia g. ' f Iolg*r* j , i ,  r , , :  u, n-ir .fl.ry, qro (d,r, 

"),., 
n,=r*" - paa6uenze eAtrHtrr{br. 

-' purr*orpr* "W 
,:

:: I1s, 11eexud1E, q( rc,,,r1, l. e. CoBoItyIIrJoCTb CoOTB_e-TCTByrcrq[x trepeMerluBa-
Ellr"r eJlelrerrroB W c, nt._ fl._Tg, uro d1g, ntfJ : becl! :_rnUrUr = d,u,i, W rr r- 

-"

auaJrorzrrno arr ,  
{  

= drr ,  r rw <s,  nt .  Teu caMbrM, w c.  u f i -v 
-  
u.  w e* i i (v1.

flocHonrry I cocrotrr rra qqnJrzqecnux MHolr(ecrB, To c yqeroM I.Z'w
1 . 3 B u A E o ' q T o m i x ( 9 ) , : m i X ( 9 ' ) , q T o u 3 a B e p [ I a e T A o K a 3 a T e J I b c T B o . >

+ 1.8, f l"oa fi_u,"ourpa I s X nuyrpu V@) troJrox(uM gI::@,
q'uJlbrp #-t s X* .nasrtBalor cnAcnow 9. Baanc {unrrpa g n X{ uaarrBaror



Ilunauuecnue uona}bl u ut n uJwerueruufl,

sncrerdcuor[&rLbH,blJwl eclrv. gI+:7. E^rrc Szurrpa I s Xi EaBLrBaror ryunJlu'
qecnllJtt. ecJrz 7 t*ee, 6asuc uB qtrRiluqecfttrx MuomecrB. (Saueurra, qro

s |1lal quniltrsecnuMtr EaBBaEbr DncreuctrouaJrbnbr,e {unrrprr.)
1.9. @u,rturp g atqc!:IcUo-H'aJLeH, I ToM a rorLbno 6 ToM cJLVvae, ee&u

9 qun",turaecnuti u F: mix (g) .

1.10. Ittn efrcreH,cuordallbnblr fiu.norpoe I u I e XI GbrnoJlrteruo F,=
= P  * , l 9 r  = $ t f  = ' L .

g I + = 9 t + , t , e . 9 I { = $ I + . o c r a e r c g B c t r o M H u r s { . . 8 . >
l.ll. MancuuaJrbrrbre eJreMeurbr B MuolfiecrBe encreucuouaJlbuBrx Sznrr-

poB 1asbrBlror np oV llbr p a$unor p anu.
1.12, Ilpoytorpafiu.nurpot curb Jwa,HcuJwalLbtrd,e aneil,eH,Tw JtLH,utcecrea

qun rtuqe cnufi fiu "nur p o e.
{ Ecnu N'- trpoyJrbrpa{znmp u g - Ma?fiopupyroquft ero qunJrtr-

secnuft Sumrp, ro N, c. I c. mix(F). Otcropa "* - 9. Hao6opor, rycrb
g, - MaKcuManrnrrft quKilEqecnuft- {unmp. Tor4a .*' - mix ("1) vr, craJro
6rrm, g. - trpoyJrbrpa{umrp

tr.13. Ilp-og.norpasu"r,urpw e X{ - oro I routdocru cnAalu A,nbrpafiu,nur'
poe e X.

( flpnuoe cJreAcrnue 1.8.
1.14. C np a e e 0 rlu ebl c.ne 0 y nu4ue A r e e puc 0 eru,ua:
(1) ect i  I  :X-> f rH7rpu V@) u Ig - suturp e Xl i l ,  ro

l (s)  I  = l {  (F\ ;
(2) Lna encrelrcuorualLbtroao oro6pauceH,ufl, f : XI * Y{ u $u,nurpa 

'9;

e x I  se ,Ho 
I (g) r :  l t  (g t ) ;

(3) o6paa encTerdcuott&,/Lbruoeo $u",tnrpa npu ancTerrcuotra,llbH,oJtt, oro6pa-
htc e Huu a n cT e H,cuo H, aJLe H,;

(4) o6paa npo7,nbrpafiuturpa npu encreHcuoHarlbvtow oro6pauceH,tlr,L -
npoArlbrpafiu"oarp

UMEEM

Gef  (g ) I  * * ( sUe f  (F ) t )C  =U+  * - ' ( sF=F I )G= l (F )  {  * *

?  (sF e  g+)G=l t  ( r { )  *  (s"F e  g I )G= l }  (F) , * '  G e  l I  (g+1.

(2) Izlcuonrayn cnoficrBa troAbeua ff, trpoBoAuM oqeunu:

[c= |  |  (s ' ) l :  [ (su ef  |  (s , ) )c= r l : [ (sF=er)c=l t ( f ' ) ]  :
: 

,YsIG=f | 
(F t )l- ulrtc 

=l(F) t I -

,JsyIG =[J] :t(s u e I (s)' t ) G = [Jl :

:  [ (s  ( I  e l@f)G=uf  : le  e lg) t ] .

(3) flpulreunfl trocrre4oBareJrbuo (2) , (1), zrrneervr

t@) tt  ' -  l t  (gt)+ : l t  I  1rt+1: I  (grt+l .

f locneqnee paBeHcrso o6ectrequBaer" rpe6yerrroe.
(4) Ecnu I : XI -- Yl - EncrencuouaJrbuoe oro6pameuze E g - trpo-

ynrrpa{uJrbrp, ro gr+ -ymrpa{trJrhrp B X BEyrpE V@). CnegonareJrbuo,
I t (gr)  -ynrrpa{unrrp B Y Buyrpz V(B).  Ten caMbrM f l (g+).+ - t rpo-
ymtpaSurlbrp. Ocraercs BaMerurb, qro II (gt)I : f (grt+): ! (9) B czlry
(3 ) .
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$ 2. Ilunilnqedftr,re MoHaAbr, cyqecrBerruhre r{ [porrleaJrbrrbre rotrau

2.0. B oront uaparpafre naercfi trprraHan qunrurruocru Srnrrpa E. BBo-
LfrTCn CBflsaEHbre C HUM EeO6XOAUMbre AJrfi gantnefturero troEflTtr.E.

2.1. Monary W(g) Szmrpa F naantBalor ryunrlwrecrcori, ecntr oua coB-
traAaer co csoeft qunruqecnofi o6ono.rxoft mix (W@)).

2.2. Hecraugaprnnrfi nprareprafi quniluqHocrrr $umrpa. Crau,1aprHbui
$u"torp n,BJlneTcfl, quttJLwtecw,uJvt, 6 ToJw u roJLbno rou, cJLAHae, ecJLtL quwLurtHo,
eeo wona}a.

{ flycm g -:cran.{aprnrrft Sznsrp. ,(onycrunr, qro oE qunfitrrrecnrft.
Boaruelr BnyrpeHrree rtHolr(ecrBo E u. BuyrpenEee paa6neuze eAtrEuqbr
(bE)=_" u ceuefcrno (rr) ,=" roqeK MoHaAbI W(g).  f Io ycJIoB_uIo V F uMe-
ercfl.6asnc I uB qtrr(Jruqecnux Mno)r(ecrB tr, craJro 6rrrr, W(g): f l {G:Ge
e"9|, rAe, HaK o6rruno, "9 - MHo'fiecrBo crauAaprHbrx aJreMeHTos 9, Ecru
,r-trepeMerruBaHue (",)r=" c BepoflTrrocTflMtr (br)u=", To fi Jre}fitrT B Ka?fi-
AoM crarrAapruoM G trs I  (z6o fre=G rrptr  E=E).  Tenn caMbrM, p,(9)=
= m i x ( p ( g ) ) = p ( g ) .

Ecnr BapaHee uaBecrlro, qro MoHa[a W@\ - qunJrnqecnoe BEemHee
MHolfiecrBo, To, BBflB 6ecHonesuo ua,nrrft aJreMeET F e F (r. e. ranoft, qro
F c W@)),  BtrAtrM, qro Fo : :  mix (F)= mix (  Wg) )  = p (g) .  Snavrr ,  BHyr-
peuuee MHorfiecrBo F0 6ecxo'nesHo MaJro r. Jrelr(ur t F. l l tax, (V"Fegl
(gFo =g\ (Fo:mix(.F6) n f =Fo).. IIo trptrHqutry Jleft6uuqa BbrBoAuM,
qto F o6na4aer qunrurrecxuM 6aazcoM.

2.3. Teopema. ltra crau,1aprrdoeo $unarpa I e XI nonurcuJu,

gt{: : t f f ig l .

Toe7a mix (p (g)): W(gI +) u FI I - mau6onuururi qun"rruaecnuic $u"r,orp,
6otee epy6utri, ,reJn 9.

p(gI  { )  = - i *  ( t r@) ) .  f lycrs rerrepb r  e  V@I+).
nbr u csoficrsaM trepeMerrruBanaff r{MeeM

(Y"t r  = g)  ( t r  (br )e==) (s  ( re)  e=e)  (Vg c E)  ree F A bEr:  bene.

-flcuo, qro reM caMbrM BBllroJlrrflercff

( vu t  t i ogo -  g )  ( s  ( be )e=e )  (E  ( r r ) , == )  ( vF ,  =  9o ) .

(Y [  e  E)  ( * re  F  A bene:  ber ) .

flpuruena.s ilpzuqrrrr trAeaJruaaqzu B ctrJrbnofi Sopue, uMeeM

(  s (be) e=e) (s (re) E==) (v"F = g) (vE = E) (" .  = t r  n bsne: ber l  .

f locnegnee oaHarraer, qro cyrqecTByror aJreMegTbr ("r)r=" uB MoEaAbr W(gI
rarre,  r r ro r :  )€=, bgrgt  r .  e.  r  e mix (W@)).  OHou.rareJrbno Baft i l roqaeM
o  p a B e u c r n e  p  ( g I  + ) :  m i x  ( W @ \ ) .

flycrr ieuepr I - gwxnz.recHuft Srnrrp, trpuqeM I c 9. Teu cautru,
mix (w (q ) : p (9 )=m ix (w@) ) :p (g I+ ) . I 4 ran ,9c9 I I . >

2.4. Tlycr; r - Buyrperrufifl roqna uB X+. Onpe4enun craugaprnrrft

{unrrp (r) s X{ coorHorrreHuer{

( r ) : : * { [ J c X I : r = U ] ,

rAe * - cuu,6ot crar+7aprularyuu. TaHuu o6paaou, (r) cocraBJreu B rorrsocrtr
rar(EMu cranAaprnbrMu rroAMuolnecrBaMz X+, Koropbre co4ep)fiar fr. 3ne-
MeHr t HaablBaror c7u+ecrleruu,ori ro.rw,ofi, XI (z uumyr fr e e (X) ) , ecilra
(r) t{ - rpoyrrmpa$rnrrp n X{.

2.5. Katc7an roHaa r nona1ur, cran}aprH,oeo npoA"q,brpaSutarpa F ae-
Jlfl,e r c fl, c A u7e cr 6 e n u,oti. II pu e r o tL cnp a e e 0 ",tu 6bL p as e H,c r 6 &

2.2 w(gI I )= p,( r l  v .
flo oupeAeJreunro MoEa-

gr  -  @)"  : ( r ) t+  :  8 {u t  I  :  u  e  u  A  u -  x { } .



un.nuttecrcue Mov|a,au, u ut npuitrerreHufl,

( Tax HaK (.*. tzl) Molra[a W@) ilo ycrloBulo . Ba4eBaer Moua[y
ynrrpa$trrlbrpa (*), rb 

- 
(r) = 9. CnegorareJlbuo, (e) t i = 9II : 9. Ha

ocsoBauuz '1".12 BrTBoAEM gr:(z) t{. B cEJIy I.5 uMeer Mecro paBencrBo
(r) t{ | - (fr)+. Suauur, . uB-Ba I.l3 fr - cyt\ecrBeuEan roqna. Haxoneq,
( r ) t t : { t { - f  : ( u ) t { .

2.6. O6paa cuu+ecreeru,nofi, rovnu rupu ancrelrcuoHarlblroJrt oro6patrce-
H,uu - cyu4ecrseHv&fl, Towna e o6paae

< nvbrb t - cyqecrBeurraf, roqna X{ u l:X} * y+ - Dr(creuctronarlb-
Hoe oro6pameuue. l lueercn trpoyJlbrpa$untrp g tanoft, qro x = &(g).
. f cuo ,  q ro  I@)= lhr (g ) )=p jg ) ) .8  caMoM AeJIe ,  c  y r re roM ,cunrnof t

uAeaJ lu 'aquu 
a  t rL ( f (g ) )  *  (Y"  F  eF)aef (F)  *

< +  ( V s t t i o T o - g )  ( s * )  ( V F e  g o ) n  e  F  A  A : l @ )  + -

< : - >  ( s " )  ( Y " F  =  9 ) r  e  F  h A  :  l @ )  *  ( f l t  e  W ( g ) ) A  :  f @ l  *

+ a e l ( p @ ) ) .

Ocraercs cocJrarbcff Ea I.14.
2.7. I lycro E-Henoropoe crau,)aprnoe J]rnoilcecreo u X-craru,1apr-

ttaui erLeJweH,T V@). Pacc*torpuw, npouaee\emue XEh sH,Arpu V'":, ele Eh-

craruilaprnoe utwa E 6 V@). Ec,nu fi-cau4ecreeHHafl, ToanaX.EA {,,ro Lna
ecanoeb cran,\aprHoao e = E rouna rI (e) - cAu+ecreeHrlafl '  e XI. t

{  Pae re XEA { , ro l r :  Eh--  Xl :  1,  r .  e.  r I  :  E *  XI  u [Jr f f  BcEKoro
e e E 6y4er l r l  (e) : 'x(eA)]  :  I  no oupe4enenuro ctrycna xI .  ^

Paccrtorpuu. oto6pa?fieHue, trepeBoA.Elrlee DJIeMeHT , = Xt'' { B roqny

a(r\) nB X+ AJIE {uHczpoBaunoro crauAaprlroro eeE. flcuo, qro AJIfi

trt f iz G XEA J. Bepuo

I r t :  n r1 :  [ (V,  =  EA)  , t ( t )  :  r rk ) l  :  A-  [ " ,  ( rA)  :  * r ( tA) ]  <
e e . E

,  ,  ( [ " r ( r ^ ) - r z ( r ^ ) ] ,

T. e. BBeAeEHoe craEAapruoe oro6pameuae DncreucuonaJrbuo. Ha ocuoBarun
2.8 BanJrroqaeM, rrro t(eA) -cyqecrBeHnaff rorrna s Xl. Ocranocs BctroM-

E a T b ' ' I r o r } ( ' ) : * ( e ^ ) t r 0 o t r p e A e J I e H E I o c [ y ' c K a . >
2.8.  I lycra F -qun, lxuuecnur i  f iuturp e XI u "W(9) 7W(g) n e(X)-

Jtrlr,oflcecreo c7u4ecrleldHblfr Toqen eao Molra7ut^ T oe)a

" W ( g ) : " W ( f t t ' r .

Sunsrpa 9. Orcroga W@)n p(g)+ g vI) craJro 6utr,  I  = T. C yqerou
t.tQ 9t+ = grI+ n r e V@) - W(g++). Eclr reuepb EBBecrEo, qro s I
G"p(g++), ro uMeerc.E ynrtpa$urlbrp I s X Buyrptr V(B) ranofi, slo x€
= l r (g l )  u9=9+. f [ocnoJrbny  9=g++c . f+ Ic9 t  .u  cu r l y  I .7 ,  ro  p (9 )=
= W(9+).  Cnegonarerrbno,  r€"W@).' '2.1i. 

flycm A - troAMno?necrBo paccMarpuBaeMoro EaME ctrycna X+.
Mriofitecrso (X\,41) + EaabrBaror npo)onorureH,ueil, mnrv. qunrLuqecftuilL 1ono.n''
nenue"n A u o6oauasaror .4'. Tosxy x e XI rraBbrBaror npou0ea"'r,ottoii, ecJrtr
ir_ Jrerr{ur B trpoAotroJrHeHuu lta}fiAoro .HoHerrHorQ. cTarr[aprEoro rIoAMHornecTBa
X{. Cosonynnocrs Bcex trpouAeaJlbubrx rorren X} o6ossa.rabM p (X) .

z.rc. Eonu A Mtroflcecrea XI H,er npou}eanou,ut'r roq,en, To X - K,ol{eq,-
ttoe JwHutcecTlo 6H,ATpu V@).

{ IIo flpuuqurry uAeaJruaaquu trMeercff noueqHoe crauAaprrroe MEo-
?fiecrBo Y B XI ranoe, qro Y" : @. ?Iran [X\ft : @If : I, r. e.
X:Y I

lflfi*rd€; :
L- , ,
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2.11. Ec",r,u X - iecnoneuruoe MH,utcecrlo etrurpu V("),, ro npouAea&bH,bue
Tounu XI cocrarJlfl,toT qunJLuvecnulo JrLoH,a7y. IlolbeJw, LgunrLrlqecrco?o $u,nurpa
c uou,a}ofi, p(X) - ero Su"oarp 1ononneru,ufi Ho+eurubtfi no1unouce,cre X
sHArpu V(B).

( Ilpo4otroJrueHue KoueqHbrx rroAMuolfiecrB X+ cocraBJrffror 6aanc
$znrrpa. B cauoM AeJre, paa_(y U Z)t l= yt+ U ZII,  ro (YU Z)t = Yt U ZI
u  [X \  (Y  U Z) t  cX\ (v t  U  n) ] :  1 .3uaqur ,  (Y  U Z) "c (X\Yt )+  n (X\Z t )+  :
: 'Y"nZ". Tanznr o6pasolr, E& oc'EoBarrtrtr 2.2 p(X) -oro qunnurrecnafi Mo-
Ea[a. O6oauaquw eF Sunrrp c MoHa[oft p(X\, r. e. {unrrp trpoAotroJruesuft
nouerrubrx MuolfiecrB X+. flycrr AaJr,ee "tg 

(X) - Sunrrp gonoruernft Ko-
Eequrrx Mgo?fiecrs s X BHyrpE V@) (: KoHouesnrrft (punrrp B X). C yue-
ro:lr 1.4 uMeeM

[) 'e.r g (x)1 :I(gz e Trin(x))Y = x \z] :
:  V  [Y=X\ ,4  1 ] :  V  [Y=A" I f :
'  Aegf .n6 I )  A=1PrnLG l , )

lY=z  l l : [ r=oF) ] .\ /
ze'pg

Ctano 6rrrr, 69 (X): nTt

S 3. llao6pamenrrfl noMrraftTrrbrx r{ flpeAnoMfraftrnbrx [pocrpancrB

3.0. B DroM uaparpa$e Mbr trptrMeHtrM utrrtilEqecxvre MoEaAbr AJrfi tro-
ilyrlentrff lryxtlrbrx HaM onucasuft ctrycnoB - uao6parneunft TotroJrortrqecnrx
trpocrpancrB B 6ynenosuaqublx MoAeJrflx reoprrn MuolfiecrB. Tlgeftuo trpuBo-
AuMbre Etr?fie peayJrbrarbr recuo trptrl\rbrnaror K HJraccuqecnuM pa6orarvr A. Po-
6uucoua t1] n B. JhoHcen6ypra I2l. Huxre BcroAy AJrr trpocrorbr paccMar-
puBaercff Buyrpeuuee (n currcne V(B) ) neuycroe paBuoMepuoe trpocrpancrBo
(X, %). O6nr.Iuoe rpeArloJrolneHtre (craqapruocrtr aurypama)) geftcrnyer
T. B aroM naparpa$e, T. e., B qacrnocru, trptr uctroJrbaoBautru EecranAapr-
Hbrx MeroAoB B, X, Q,l v. T. rr. cqtrTaroTcfl crauAaprEbrMn Mno?fiecrsaMu. ItaR
oro trpuu.flro, rrurrer fr N A Bmecro (*, A)e pQlI)

3.1. PannoMepuoe trpocrpaucrno (X{, 1L[I) EaabrBalor, nponoil,nanrHbttL,
ecJIE (X, %) HoMtraRrEo BEyrptr V(B). Asanorussrrft cMbrcJr BnJraAbrBaror
B TepMuE (nponoJLtr&fl, o?paHuveH,ILocrbD v. T. tr. ?Inorga trctroJrbayroT Tep-
MUEbr Tzrra ((quHiluqecKafl r(oMtraHTHocTb)).

3.2. HeerarrnaprHbre ftpurepr{rl rrponoMrraftTrrocrrr. Ina crau,7aprHoao
n p o c r p a,Hcr 6 a X e rc e u e arLeH,T tt bL y r e e p uc 0 eru,u i :

(1) X+ - nponoJwnartrHoe npocrpeHcrlo;
(2) nauc)aa cAu4ecr6eH,nl,f l, Touna XI orco"tocrau,0aprrua;
(3) nam1aa cAu4ecrreru,tdafl, u)eanuu,aa roana Xi ottoJLocran1aprna.

EaAe trpoynbrpa$umrpa (r) ,*. Suauur, BHyrpE V@) Bepuo, sro naft[ercs
sJIeMeHr U = X taHoii, rlro (") t cxoA'rcfi It A. B culry trpu HquIIa Ma*ctr-
MyMa v. trpunqntra Jlefi6nraqa (uo BHyrpeHHeM rrnnpe) MolnHo BanJrroqnrb,
qro zMeercfi craqgaprurrft EJreMerrr A e X+ raHoft, rrro (r) tl = olII (A) . Or-
c loAa Bbrrexaer,  qro W(@)t+)caf+fu) v\  craJro 6nrr ,  rxU. Iz lunur cJro-
BaMU, Z - OKOJIOCTaTIAapTHa.fi TOarKa.

( 2 ) -  ( 3 ) .  O u e B u A H o .
(3)'-*(t). Cnegyer y6egzrrcn, qro ynrrpa$urrbrp B X BHyrpE V@)

uMeeT Tosny rlptrKocrroBenrrfi. Eygelr, Ee orpautrsuBaf o6rquocru, cquTarb,
qro 9 He .flBJlffercfl TJIaBHrIM ynotpaSnJrbrpoM. CnegonareirbHo, I ronrme'
{znrtpa 4ononuenuft HoneqHbrx Muo?r(ecrB Brryrpu V(u). flpunneHan 2.6,
BuAtrM, qro W(g+) = p (X).  Ecnz r  e W(gI) ,  ro Ha ocnosanuu 2.8 f  -
: (r) t u, npolre roro, fr - cyn\ecrBeuuafl Torrna. flo ycnonuro rana.E Toqna
onoJlo_cr&HAaprga, T. e. rrMeerc.E cranAaprnsrft y eX{, [Jr.E Koroporo 'a/+(U)n

n p(Tr)+ g. Tervr caMbIM, y - ronna rrpunocrroBeuurr g BHyTBE V(B)'- 
'>



Qunrtuuecnue uona}bl  u ur  nput t ,eHelLun 'l',07

3,3. IIe trptrBeAeHHoft reopeMbr 3.2 nerHo BuAerb orJrtrquff 6ynenoanau-
EOIO KpUTeptrE trpOnOMtraKTHOCTZ OT [pUBbIqHOrO: ((]tOMIraHTHOe trpOCTpaE-
crBo - 3To rrpocrpaHcrBo c oKoJrocrarrAaprHbrMu roqHaMu)). Hanzsue HoJroc-
caJrbHo[o .KofiuqecrBa rrpor(oMrrar(Trrbrx m EeHoMrraRTHbIx trpocrpaEcTB o6ec-.
treqzBaer pasr{ooopasrre [prrMepoB HecTarrAapTHblx tr HeuAeajrbHblx ToqeK.
Oruerznr BAecb He, r{To coBMecrHoe trprrMeueHlle 3.2 fr. 2.7 troaBoJlffer, Ro-
HeqEo Ete, Aarb HecraHAaprrroe AoHaSareJrbcrBo ecrecrBeHHoro arraJrora reo-
peMbr Trxouosa AJrfl rrpozaBeAentrff trponoMnanTrrblx rrpocrpaucrB - ((ctrycna
ieopeurr Tuxouosa e Y(B))).- 

3.4. Hecraugaprnrrft xpurepnft ilpoilpelmoMranrrrocrrr. Crant\apTruoe
npocrpaH,cTgo fl,erlfl,eTcfl, cnacnoilt, 6noJLt{,e oepaHuueHH,oeo pagHoMepHoeo npo-
cTp&rucrra 6 ToM u roJLbn,o roJtr, cJLAH&e, ecJla nacrc)aa e?o cAuyecrseHH,afl,
T oun a np e 0 ono,rto cr au,0 ap r ru,a.

Brryrpr V(t) v, Brraqtrr, (r)t nnnflercr {unrrpon Etomz s X s cv.ry uonsoft
orpauzrrerrnocrtr X s V(q. Cnycn Snnrrpa ltourz - Sunrrp ltourn B crrycne.
Snauur, /-aJreMenr Monagrr Sunrrpa }tourfr, T. e. fr- trpeAoltoJlocrauAapr-
HAf l  TOI IKA.

, <- Boamreu ynnrpa{EJrbrp g B X Buyrpu V(u). Hymno ycranoBrrb,
uro 9 -$unrrp ttoruz s V(B). Boarueu roqny ,r vB MoHaAbr caycxa 9+.
Torga ,r cyqecTBenua tr, craJro 6rttr, [pegonoJlocralrAaprua. 3narruT, MIrKpo-
raJro fr,, r. e. MHolr{ecrno 1lu[+(r),- aro MoHaga frunrrpa Ftourz. Teru caMbrM,
gr+ - Srnrrp Ftourn.

S 4. TlopngaoBafl cxolrrMocrb

4.0. B aroM uaparpa$e r{unJiaqecntre MoHaAbr rrplrMelrflrorcff ,AJrfi otrtr-
carrux o-cxo4uMocrtr n K-upocrpaucrBe Y. f inn anouoMur cJroB orpauuqaMcfi
paccMorpeHrreM $unrrpon, coAepx{aulux tropfiAKoBbre uHTepBaJIbr (mnv., sro
To ?fie caMoe, SnnrrpoB c orpaHZqeHEbrME Mouafiauz). f louulto aroro, B co-
orBercrBlr.w. c HaaBaHrroft qenrro K-upocrpancrBo Y cszraercff pacrnupeuubrM.
Ha ocsoBaHtrtr reopeMbr lopgoua [15] upocrpaucrBo Y Montso trpeAcraBJlfrb
ce6e rianonn.{ecnr{ peaJruBoBar{HbrM r(an ctrycn g,I aJIeMeHTa 9,, trpeAcraB-
Jrflrotrrero rroJre BerrlecrBenHbrx 'rucen R s 6ynenoanarrHoM yHzBepcyMe V!'),
trocrpoenrroM rra[ 6aaqil, B upocrpalrcrBa,Y. Vcnonv.v.cfi. cuMBoJIoM E o6oa-
Haqarb nopn4nonnr l l  $anarp e1uiut4 B Y, r .  e.  E : :  {e e Y+ :  [e :0] :0] .

Sarucr rx U Bbrpamaer 6ecrcou,eattyro 6.r,ueocra aJreMeHToB fr, AcY, flo-
poir{AeuHyro cnycnoM o6rr-Iuoii TotloJrorzu g. B V("), T. e. fr x A *
* * (V ' teeE)  l * -U l  <e .  3Aecr  v .  B  ganrue i tu rem cq l { raerc f f ,  r r ro  a lb
gJrf f  a)  b =Y, ecJru la<b]:  L,  r .  e.  a]  b + a--  b e E. TaHru o6paaort ,
Tyr trMeercfi orcryrrJreuue or cornaru.euuii Teoptru ytropfiAorreuubrx BeHTop-
Hbrx trpocrpaucrB. Paayneercfl, aro o6cro.sreilbcrBo BbrBBauo seo6xo[uMocrblo
co6nroAam rrpuuqutrbr BBeAeHZff o6oana'reuuii rpn ctrycnax a troAteMax.

4.1. I lycra oY - onoJLocran1apmtafl, uacrb Y,, T. e. MunporaJro Blremnero
Muolr(eorBa craHAaprubrx aJIeMeHroB Y. Aon A e*Y cuMBoJIoM 

oA (unz
st(y) ) yHaaaua cran0apTrr&sl q,acrb U, T. e. eAulrcrBeHHbII-r cranAaprsrrrt ane-
lrerrr, 6ecnose.ruo 6nuanwfr. x y.

4.2. C npae e0 "oueor A r 6 epJtc} enun:
( t )  1na t , ,  U e*Y u q.cof t  eePu,o

"  ( * ' *  U ) : " t * " A ;  "  @ Y  A \ -  
o f r Y  " A ;

"  ( o * ) : o q , o a ;  f r < A ' - n o f r  {  " Y ;

(2) npu z="Y u ! /  =*Y eutnor l r1f l 'ercn

" y  {  z  + ( Y " e  >  0 )  A  <  z *  e  * *  ( V " e  >  0 )  y  4  z *  t ' ;

(3) cAu4ecrrerdHarl roqna, Y unteer cran}aprHAro q&crb I roJvL u rortbno
TOIC CJLAq&e,, eCll,LL O\LA JLU\|UT 6 HenOTOpoil, CTATLjAqTHOM UHrep6AJLe.
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EetrpepbrBEbr.
(2) B cuny yme ycranoBJreuuoro uMeeM
' y  (  7 - >  ( Y " t e >  0 )  l A  - " A l  <  e  A ' y  {  z  - - -  ( Y ' t E >  0 )  A  1 ,  z *  e  - -

* ( Y " e  >  0 )  A  <  z ' *  e  * ( Y " r  >  0 ) ' y  { '  ( r * e ) * ( V " e  >  0 ) " y  (

(2 ) ,  oqeBZAEo,  A  € [ "y  -  I  A

_a rc$vr B craEAaprEoM uE-
fo, bl Ha ocsoeauuu 3.2 A

oKoJrocTaH[aprIra.
4.3 !,na nauc7oeo fiu"rurpa I untercT ilncro coortrotueH,un

inf sup F : inf sup.F : inf sup F : inf sup.F;
F€g FegrI  I  F€g t  p=gI  I

sup inf ,F : sup inf F : sup inf .F : sup. inf F.
F eg Fcg f l  r '€gt FegW

i n f  s u p . P  :  i n f  { s u p F  : F  e  9 t }  : i n f { s u p f  t  :  F  e , g }  l ,
Fegrt

u6o cnpaBeAJIuBbI cJreAyroq[e coorrrorreuzn AJr.fi oqeHon ucrunHocTtr:

l t =  t supF  :F  e  g t l l :  [ ( g r ' =g I )a : sup  o ] :  
u l r [ z :  

supF  t  ] :

. : [ ( g ,Ae {supF  t  : Feg }  t \ z :U ] : [ z= {sup  F  |  , Fe9 }  l l .
o c r a e r c g B c t r o M I I a T b , q T o s u p F : S u p F | : s u p F t { , u t r p u B [ e q b 2 , 3 . >

4.4. Teopewa. !,ta crau,1apru,oeo fiutarpa I e Y u cran)aprnoeo zeY
cnp ae e 0 ",tu 6bL A r 6 e ptrc 0 en ua

(1 )  i n f  supF<  z * - -  (YA  c 'U ,@I I ) ) ' y (  z< - ->  (YA= ,W(g  t l . ) ) "  V4z
Feg

(2 )  sup  i n f  F>z  +  (Yy  = 'W(g  t l ) ) ' y l z  *  (Ya  = ,  V (g  I I \ ) "  u2z ;
Eeg

(3 )  i n f  sup  F>z  +  ( f , ye 'V (g  t l ) ) " y22  * - *  (Eae ,W@I+) ) "  v2z ;
F=g

(4)  sup in f  f  <  z . *  (8"y= 'W(g t l ) ) "y (z  * *  ( f lA  = ,V(g t l ) ) ' y (a ;
Feg

( 5 )  F "  - * z  +  ( Y y  e '  p ( g t l ) ) y  x  z  < + ( ( V y  =  W ( T f l ) ) y  x  z .

3 0 e c u ' W ( g I { ) : :  W ( g I I ) A * Y  u ,  f t a n  o 6 u r , v n o , ' W ( g I + )  -  n L H , u t c e c r l o  c U -
u tecr leHHbln  rouen nona7ur ,  p , (91{ ) ,  r .  e .  "p (g I  +  )  :  p  (g I  D  n ' (g )  .

( f ) ,(ouycrrlt, qro inf.v6g- sup ,P ( z, m c yrreroM B1rrroqegtrfi

"V(gI ! \c 'p( . f r11) paccMorptrM A = W@I+).  Ecru Banrb rrpotrBBoJrbuo
U' e W(g), ro AJrfi Bcsr(oro craHAaprnoro orpaHrlnerruoro F e F 6yger
U'  < sup,F. Ha ocuoBaHuu 2.3 npa A'  = W@I +) ranxte 6yger A'  < sup F.
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6ynJr (Yu'e U)u < z* e.  l lur luz cn6namz, (v",  € E) (sU =g) (Ya'=(t \
u1z* e. V.rurbrsas craEAapTuocrb z n rrpoqnx rrapaMerpoB, 'trpuBJrenan

trpuuqutr Jlefi6nzqa, troilyqaeM

(YeGE) (sUe 9 )supU< z  +  E- - ,4  [ (gU =9 ' ) ropU< z*e l :1 -+
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inf sup,4 ( f * (Y9 = N) (g - lnbrnpafiutamp -> inf sup G {
Ae& \ Geg
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