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yqt4THBAXIIU,n MFJIIMAIIMI{HHE CBfIS,t

H.B. ,{axoAturosa

I. Ilpegrcl r{ecneAoBrutlrfi

IIpn r.rsy.Dm.ru oEHopognbrx BrrqI{cJIr{irerBHbD( crcleM (0Bc) [r] orurr,r

npeg,JrceHEr ![r croxacrr{recrtre MoAe.Er, npegcraBJrrDrye co6ofi coBoKJm-
HOClrb HesABlrClrMED( r,r r44eHtlr.lil'Dc MapEOEEUX IIpAIoCCOB. B [21 npeg -
Jlaraerca MoneJIb 0BC, nar crcreliru gaBr.rc[uu Bepomnocru]ot aEooMa -
roa. C Beposrnoernofi rorffr speHr,rs sa$afi uoAeJrb npeAcraBrrer co6ofi
rrHonoror{noHemr4m c,4yualhr;ro ct,rcseuy, a ee paBHoBcH@ cocloaHrre -
cayrrafttoe noae. B Hacrofiqee qpeMs pasBttla [3] leopr{E unorro$outro -
HeHTHtm cr{creu, B Roaopur KoMrroneHra rryruutlaer gnatFH}tf; rs a.x[a -
gltlra x = tol). Aaa rq)o[sBoJlbHoro a.u([aarca cocromr,ril rsmcrmr o6-
ryre pesyJrbraru [4], racaDlg{eca cryuafi*or rorefi. B npegaaraeuofi pa-
6ore crpourcfi cro(asrrtpcltafi ronerb OBC, rpegctarllfoqafi co6ofi mro-
roRouIIoHeHlHJ,Io Cl.tcseMy c rq)o[S BoIBHm[ rOHe IEIHU al@ourOu CoCS Ofi-
xrfi ror,nonenru. Ilorasaxo, rt?o a o6parruou cryane pauroBecrure co-
ctroaHlrr Taftlfi cl{cleu aBJtm8cfi MaprorcKr,Hn rror8{r{ rr rdneDr rr66corc-
K@ on[caH[e. Ilpegaorerura,f, lloneJrb r{onolbsyeaca .qxa aHa.[tesa Hqger-
nocrr OBC I,r orleHrr,r noqp€[ru@,ltr uerogoB Brrrrr{cJrerrfiE roo@qrenra no-
roBnocrr{ sreMeHaapnofi Mf,rtHH (0M), npe$anaeri{btr a [I].

2. Coctomnra Ha RoteqH[D( rya0ax
Il1rc,lr E= (r,p) - roHetrrHf, rpa0 e uncecf Bou aepNIIT{H L r rmo-

recrBou.q,Jrr E , qpltreM ecrr{ lrrl2 €f, n [yra (1rr1.)< n rEo Ay-
ra (1, ,Ir) €E . Be$u{HEI lr rl2€L HaSHBaDACfi C@e,q,HmI{, ecrtl
(1r,12)€ E . CoBoEJmHocf[b FIllrH, cooeAHroc Bpnrtdne I , o6oenaruu
a I u 6y4eu HasHBa![b orpecrHocrbD EpNnxnbr I .
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Ila ncffioro {rrcrpoaaaxoro 1€L safiqqlaM cnyqarh{yD oyHlglm

tr, nprHnMaD[om sHaqeRr,ra B mrtr'rcrE 1= {ar,..., a,) , n HagoDeu

ee roMnoHeHtofi crlrramtotr ct{cr nH.

llororru, qlo 1=1ltr| gg15 re*al,,oBo [por{sBe.q,e*{e MHqrecr'&
x Ha ce6i l! I pas, nAe lL I - roJrr,{qecrBo EeII{H r.pa4a f, . ore-
ueHT llHmecT Ba Y HasHBSDfTCs RoHQ[nyparyrEfi,r. !{XOTeCISO r(Ot@rry -
psrll y€Y , CoBflarlasqro( Ha uHorecTBe A€L , o6ogHaqxM yA.CxM-
Bolou (yA, zr) o6osra.uu Mno,ftecrBo roHQfinl@ar1{f,, coB qqaDqlx c y
xa unonectge A, c z xa ro{ofiecfBe B, nprveu LtB I 6

Ilycrt r - }tHorec{Bo rcex noAMHoiectB Y ,T.e. tr ecrb (FaJr-

r€6pa Ea y . Bcrran no:IortteJlbxa.f, BepofaHocfnas Mepa B Ha tr Ha-
gbrBaerc, coc.ror{reu ga i . Coeorynroct Bc6x laaro( r€p Hasuaaerca
m{of,ecrBoM cocror n Ha f .

Ey4era roeopnls, tao coctoEr{e F cc?b xapKoBftoe crl arhroe
uoae ua f , ecJttl AJra Bcarono I €L trlreeu p (xr/11.)=r (xr,/rur).
I,tcnoirrgys @pMyJry norrHon EporaHocm, ycroBxe rapnoBocrl rorHo [e-
penllcatb cJreAJmqr[ o6pa3ox:

E F(xr r.rar , ,r,\r\ar)
r (*) 

= 
av\ar

i,. {rr'"o\) zrr,\ }rrr(vr,'u'' or,\r\ar)

Jra {olvyaa fiMeer cr6HH, B4!, t{ He ot€H6 yAo6Ha, rlGroray BEAeM
IIoH*axe cocforHr{n 6nmafreno coceAa r norrreM,mo oHo gxDr.rBaJrcn'r-

Ho noHFat{n rapkomxoro cIJ {alhloro norr.
Ilyco -o - rox(Ftrypaqxs, [pxxxranqa, B Bs,qo0 roqre r( L

gHarpHt{e si . Coclorge p HagoBeM coclottfier 6nrBarhero coceAA,
ecrl{

r.(r) r.(r.16. , {y16" )

v.LrP 
(Y, ' "r'Y 

) 
vrir. 

ts(v" ta" 4\\at )

JIEllllA I. Ecar p-rapRoscroe ctyrrat-
HOe IIOre, to p tBta6tct coclof,HrGra
6 r r x q , I c r o c o c e A a.

AOKA3AIEIICIBO. Ec.[x p - irq)r(oFfro€ ctr]rqalhroe flore na ; ,
ro JToJIoBRIF 

'PorflrocEx 
r(xr/1. ) aa_Ercm loJrbfto o! aHaqaHn,

ror4srypaqx[ r Ha l[rcec?E af c L. ts loutat totdec?Ba A\aI
troHfir.ypdlrrt r rfic! !p flratr n6m sxacsrr. Iloetoql nolcru
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avra, = {vta, ' Torsa p (rrl1y) = t(:r/r5r ' {1..) 'onou"

rr(r)

o^L.d"'n'1)*r..{r) dr"6" \a. )+rrf-. dYr ''ar, )\a!

yur€,rnB o6e qacrr,r JpaBHeHrr Ha gHareHarerE .leBol qactIlrrexB,q,s no-
ao6n& tr npeo6pasoBaB roo@rqxerl! rpr p(x) r norfaex

,.i*, *("t ' 'at' 4\t\a' )

*' p(rruar, ri,1^1u. ).r,r,1r, d rr, *ar, d\\a. )

r^(rruar. , {.\a. )

= orlr*("'"1) p{xruar,{\a,)* 
rr}r*( 

vr,ra,,C\\a, ) '

r,(x) rrlr.ua, , {\a, )

urI*.do.''N) rrfl. Y"'a"{\1at)

l4rar, p - cocrotrfle 6nnaftlero coce.qg.
JIEi{l[A 2. Ecr11 F-cocrofH1ae 6rrranIe-

ro coCe,qa, lO t.-!rapf,oBcttO6 cJIyqa[.-
H O e n o I e.

AOI(A3AIEIEGTBO. 3@rrorpyeu Ror(Oxnyparylo r na i .Paccuoa-
pl{M raEyD-H'l6yAt rot&nypaqlo ! rcoropaf, Ha lrrmeclB lual coBna-
aaeT c x, a B @|IarbE60( IorIKa:( 1lPxrtr{ra6t IpoItSBorbmE sEa(BHrt

t\\a. . Tax rar p - cocrom e 6rnafueno cocega, to rs Aoralta-
ten'rciaa neruu I

drruar,
Y, 'x6, ' 

2tr116, = 
(trua.'{\a.)

$. 
r( r. ''ur' {a.tur 1

) rr (r)
E
yt E

Yg
Y,. ' rr,\

0rryga

r.,(*)r.c(v.,ru., 11ar)= r(rr.uar, A1r1a) 
"1. 

*tr,, 
=Ur.
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Ilpocyraorpoaaa flocre.q,Hee paBaHcrBo no Bcer t\\ar, noryqaex

r.(')
r dr.r6n 'o1,116, 

)

o"o Brltr)arctlre no Ben xoH0rrl4)aqxEr xr: rl = rrr

lrr
Yr.'4,\ It

zr.\\a, Yr
r, Ia.,t\\a.

t.e. p - E)roEcr@ cnlBarhoe nore.
Oynqna Y: I -R ( B - m{oieclao .qelbrBmerbHbD( rflceJl) , Ta-

raa, ltlo E ettr)V(r) <o , V(ro) = O , HastlBseaca noterqnanolr.fur
x€y

:r6ono noie-iayara v oflpe,q,arxr rx66comfioe cocrorore dx) =

. g-r(v)erpv(r) , nge z(v) = r erpv(r).
-d

BpAeu nonemuar Dosal.lMole0crBr.rfi J"(x) 4:rr cJryqalhoFo nort
c noJrfixlerbHoi lrBpoft c.[aAJDq{u o6pasoM:

J-(r) = t (-1) lr-rrlv(r,) ,' xr €f

rAe lr-rr I paEH (ucry toqerr B rclopb!( rr o8Jrn(teTcr or r
f= {rr: r!=r. ,.rn160 r:}.

.Eu[ 3.'
v(r) = r J"(tr )r.€r '

AOi{A3AlEnbCf,B0. [Io c4nseaerum

iro(rr) = *r.r(-1) 
lrr-r'l o1*r1.

rr60 , noJr! raalr yrnelngerue rmru 3.
cafirb lcf,qy noaorqxsJroir v(x) r nmenlra^aou Bsan-

roneltcrara ur(*) rBxrFtcs pasHoBr{AHoclhD rgEecfiroro npr{Hlxna
BrlIDrFHrr rcrat*)Hrf, Ir Hasuaaerca rxor4a o6paqenneu il66x1rca.

Hocrre:rsL ror{rFlpoqxn r HasHBasrca A = sugp(r, ro)
=(t: r. I rl ) . IlorerUrar v Hasuaaa[cs troreu$talrom 6rnafrero
cocega, ccu .fv(r)lO, _rorAa n ?otbr(o 'roFAe, rorrAa t= eupp(r, ro)
ectb cr{r(lrsrc r?aoa L.

.JIEXIA 4. IlolcnqrratV HaI fiB.[ic?cr rro-

"eHqxaror 6rrranloro cocene ro!Aa
lr totbro 

"oFAa, 
rorrAa Irr nD6ono x<I
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r,r rD_6of, [apH 1r,12 €A, (rr,rr/E ( E - M{oxecrBo Ayr.
r'pa&a Lr A - Hocr{.renb RoHofinypaql{n t( ) BunoJIHfieT-
c t p a E e H c r B o:

v(xBur 
r!,! r,x;,v)-v(tnu. ., "l1uu , 

) -u(hu, 
"'{"1, .) 

tn(5 '{p) =0,
(1)

rAe B=A\1$r.
AOI$3A1EJIbOIBO. IloAcrasrs B ootreAeleHxe .rn(x) erecro v(rr)

JreByD qac?b ycloBxa JIe.\G,ru 4, uu 1degrrce, t$o nonyr{en}roe BHpare-

trr,re coanaAaer c r (-1) lx'-xl v(x') , r.€.'' rr€I
Jv(x) = 

xE r( 
-1) lr'-x l1v(xi .r-,nn) - n({r..,rip\.,,) -

- l'i*ir..,"i.p\.) . v{rr, {p)l

. Ecatr s[aroaHrercs (I), r.o Jy(x) = o , rorAa supp(r;ro) ae cnu-
nnexc. CaeAoqarealxo, v(x)- g61g1s${a[ 6rlfiafircno coceAa.

06pa,ruo, nycrl v - norerqxa, 6rrt riarheno coce.qa r supp(r,xo)
He ctrMrr;rer(c, lorga .lo(x) = 6. Ilponeraa o6paqem{e ll66nyca r ncno-
JrbsoBaB oflpeAeremre iu(-), rnu y6eAt{rea' rllo paBetcrBo (I) arnoane-
i{o.

IE0PEMA I. Iycrr tt -rr66coBcroe cocr
To.f,Hxe c noteHq1laroM 6tnf af,EeI'o
coce.qa v. ToPga n.-uaproacroe cry-
qanHoe rroJte.

AOKA3ATE,lbCf,80. Vtrrtsaaf, rcrla,r I,2 AoctaroqHo rrorasarb i qro
r aB,Iaerca cocro*llreu 6nrrkanxero cocega. Tar rar v - norenuar
6rfta0irrepo c@eaa, ro v(reu,.,x..,rfl1r\.) - v(rar..,{1e1r 

r)
- v(xB, yrr, 'ifp\..) * vtrr. {13) =o; v(hurr. ,r., 4\,,\") -
- v(*ar..,41ay,) - v(5,r.",{*tn.)+ v(xu.:rlp)=o; (1i,1,) lE .

lls orro( paBexcra cneaye!, trto

")a[v(hur,,v! z,x;\B\.\. ) - u(hur,ur., {,1r\ r\, ) i =
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= explv(rB ,y!, ,4\B\, ) - v(bur,,dVV 
") 

]

Ilpocymppx no y1 ,r! mllxI

uxp v(ft ur,.

I

*,'{vrr.v,) "ro V(rgu, '{rpv.)

a

,, 
"ir,"- 

v(t',,'rt.'5'"f,v\,\.) 
r,.L,.o(vt "'t'{"\ ")

Tarxx o6paoou (r clr:Iy ogrxaroaocrt{ HqplrllyDqrro rfimttera),

r(-..rs,{rp1

ir,(*,,,ua,r,.*i1at,y") r. 
"L. 

( vr .,'a,ti1ry . 
)

u(tr,,r.,,4P\.1,) )

3arctnx, irro reBar qac!6 nor) aHHono paprr Ba peBHa

vh

a B fipaBol qactr rr.= rl , l.e. toqra Ir "EEIa.ta" rg
A. lloamprr nce paccliqcrmr, xrrB B tartc?B Hocmart
a B Rarrctr g = AV"Vr , (X.,lt)/E .llo.llnra:r

'..'t\.)
rotfiec! Ba

I = BUl2,

P(tu. '4rev ) (', 
",4\ r,drp\. "r,,)

v. 
"ir. 

dvo.'te'{va.' ,."1, 
"*',.'ta1r'{pr", "ut 

,)

tlpqnouar pacc1rrtroxx, ,!Ia Eqx tr laron, qro (1r,r.) y'E

Itp€s iotlrllo€ rdcro Earo8 norlErtr

,. 
t#. d'..fr\

r(r)

a

Ilc.rclrco paoncrao gk Blrcmro opaAarcrm c@?orrnr 6rrcaholo
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coc€le. Teq)e]ra AoRaaaHa.
lE0PEilA 2. IIycrr F-iraproBctro€ cryqan-

HOe n o.r e. Ton.qa cyqecrByoi cArHc!-
Ee EH H fi (npr rfurcrpoaanrot ron(xr.ypqm 10; n or e Hq x-
a! 6:rxralEeno coceAe V.

A0$3AIEJIECf,B0. flolerqnar e[flHcrg6Hr&fr, .laf, aar oH dtpoAarr-

e"cs {opxyrol rtd=- 
#$ Arr B.lroro r € r.. l{cnorBayr pa -

errcrao (I; r oqpeAeJlenre xapto*rono crJruatfioro [oJrf, HerpyAHo
y6egx{cn, qro v - noremua, 6rl{ralircno coce,qa.

3. Coolorflr opnnHapnu( ArHarar(Dcmx cl{cleu

Paccrctpnx lenepb Anxaun.rcr!,D crcmrry. tlycrr Mt Baorro ro-
r€me Bpe!#)Hrt Pr: Y tY -B, tsE tao onePalop Pr B rLrEcnpo -
BaHHHf, xomHr BpelpHx t sqAsrcr mq)rqel EportHocral ncporqAa
rls oAHol Eordnnypaqnx B lpyr.ltD. CercIcrao oneparopoB {Pr )i>o onx-
cEBaet cteAlll)lsrD r()AeJlE: ecJlt{ B lroraHt BIEiGErl a cxclera IlGtra
RoHfxFJ@aqro yr € I, To EpomHocrb 'roro, rrro B rorGH! BperGHx
t+E oHa 6y1er rrcrl Eor&rnJeaqm f € Y esrb ?.(v',r" ) . Oercr-
crBo onepstropoB tr" ).20 o6pasyet floryrpymy 1{ o6nana6r cBolbrBe-
MT:

t) P.(v' ,/):o Ara Ecrrsrr rrr,yi,G r, t > oi

2) 
/,EaP*(t' 

,/)d ,qla Ecirono vr € r, t > oi

3) 
,-8, 

Pr(v' ,/') .r.(v* , /) = r.*.(r' ,rt) lrs 6grao(r e,t:o;

4) ur Pr(y,,y')=r1", fr") =

1

o

,r= ,,

,,1 f
llseclxo, trlo clqecrByer eArrrclBflHaf, OJ/flqnr c: r r t - B,

ItrO B,Iel! Boproqar lrsroBnfl:

I1 c(y, ,/') 2 0, y, € r, y" € fui
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v'€Yi

G(rr ,r') = Oi Arr E.r Apt/rtc nap ,',/<t norcrr c(y',/)=0.

2) E o(yr ,/) . o,' 
vr (T

3) Pt= erp t c = 
"3"i 

G', G" - npoxg*AeHxe MsrpmlEr c

Ha ce6s ! paa; Go = r - €Ar{rflqHaf, narpqa. oneParop o HaguBa -
ercr Fercparopor rcryrpyllmr (PJlag .

ttJrcrD a- c@toE{x6 Ha L . uoctoE e a He3rrBae"ct pa8Ho-

BCHu COCrOEfl6lr nOJO|I'prmE (rr).- , eCrr

n 
Eard r').r.tv' ,r") = r(yo), y'<r, t a o.

06uroro n HsauBaelct craqxonapHux pacnpe.qe.[eHxex Epof,tHoct€n.He-
rplrAEo lt6eixlEcrrqro c@,!oElr{3 n sBrlnercf, Pa$roDecBu{ ronAa n
TOJIbtO rOtAA, EOrrAa

E dyr).c(y',,y") = o, /d.
vr €Y

Ierepalop G HagbrlaBaca He1rprBqAxrw, ec.[x Ala D6u yr ./ €

€I cJlqecrBytm ti,x2r...rrn €Y (b < .. ) raf,r{€, q16 rr=yt, rn=Xir
c(ri'r2)'c(arrr).....c( xn-r, r. ) > o . nor1rr?trnma {Pr )r>o
c Henpr{&af,xur nekepalopor G HasuBaafcr o6parxxoi, ecrl.I

r(y,).o(y.,/) . {/).c(y'.r,), y',r' €r .

.{,a.ree 6yger paccmfplrBarb roJlbro HenprrBoarl& ner€palopE o.
9ro o6ecnerut Har. norqrreJbHoc?s uepn r Ea mex Rord rJ4l8qlrfir x,
cJre.qoaarorbno, rqlrueHrx@rb payrrl*roa $ L

Onmcr lcncpr rqtrcrb,roropln rcro nataerE opAlxapHol cxcre-
rol.ll1rc$ 8,.€(.r,".,...,a")=I - HaroroprG cocror rfi rorltoxaH r.
lhg marol nlpu (a,b) coc"ornfll onpaAoflfl (hlHqru Fab: r,r r - E.
norl)c6l€x, l}aodH pab(l,r) > o IIr .@60I.0 r € a. up.trnororxr, qro

tpoarHoctb cpHu coctodtxf, a Ha cocto*tf,c b (8 toqrc I € L, I
npotaf,yttra lPttallf, o! t ,qO t+ d.t npr llc.trOBxx ' tM D lolall! Bp€-
ramr t crcr.ra $.cr Itoriprnlpr$o r ) paBxa pab(l,r)at + o(dt).
Icrcpalop G noryrpJmnH (P.).>o, oflxcbrraDq{, ary roAGrb or{}cAc -
rr3lar 

"er: c(y..r") = gab(r,yt) Arr nap yr,/6r !.m, qro

r,r,U=li\r . ri Lt I sna'rxrc G(y', y'r) {lp.A..r#rct rs ysrotrt

tzt
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tlonyrpynny, o'rBeqaDqp laroiry FeHeparqly' HasoElr opArxep -
Hon.

tlolryrpynny (r.)"2o naooeu norynplmrlol dtrEiatrrcro coc€ra r

ecrx Fab(l,x) = o.o(I,1116r, {161) , r<L, r et.
1EoFEI,[A 3. [iyctl (r. ).=o -o6patrraa oplr-

HapHaa IIo,,tyrpynna 6JI]{ra-[u€ro coce-
ga, r-ee paEHoBecHoe cocIoEHre.Ton-
qa E-MapaoBcftoe cJlyqalBoe noJre.

Aom3ATE IECaIlo. TaK RaR (pr)r>o o@arxraa norJ6pJmna 6nmar-
lleFo coce[ar to

dy,) dvlrar' {
"(v') dvl ,v6,, r L\\ar

rAe yi\=yi\, /j I ri . Ilpoclnaorpoaae no rer
YiV="i\' Yii I Yi 'no,IJEIeer

dy') drlr6..

y", larrx, ulo

)

E
v" lv' vl'vi\ Efh' vI'Y5. \a,

r.e. r - cGtor{le 6rrcafo6ro coc6.qa, a, clqqoBrlorLHor r - xap-
romxoe ctyqahlo€ nore.

lE0fEllA 4. Ecrr p-coctofEtre 6rrf,alne-
no coca,q,a, !o opAxxapHai noryFpyn-
na c I.6HopaloPox

pab(l,v') =#i, *.tl,n)rl' 4\=vi\',t I I'i'

f,BrrreacE o6pa!rroI noryFpynnoI
6rnralIeno cocgAa r Iret F cBor{r
paEHo BecHrta coctotHx€ ta.

Ao[{A3AIE ILCf,Bo. Saraalx, tao

r,(v')'44'I= F(rt)'l .p{y',

lloraxen. *ro noa1mlmra c 
"arrr 

nEripalq)ox f,lrae! F cBonr paBno-
ECHEa COCrOrfOlelt.

ira



ocugno, rro

,Pordr').c{r' 'r" )=r,}n rr(v'). c(v' 't')+r(/)'e(/ '/) .
X.utuaas cBoicrla r.etrpetopa nolyrpymu, rnex

G(y',y') . -r,!n c(r'.r') .

Vrmmrx ode qaclr Ba r.( y')
c(r",/).t(r,') = -r,1, r trr)'o(r" ,r') .

Iar rax p(r').c(r',y,; = p1y')io(i',/), lo
o(y',r!). rr(/) = ;,j*r(r' )'o(r',rr)

Orc.nga cacgycl, 'rro r rr(y,).o(tt,ri) = o, ?.a. t - pa&ropcHc
t'€r

c@loEfie notytpyflnl c nor€pa?opor c . B crry EapBoro ralrarrami
nollnp5na (p. ).2o o6palrre. lloracr, qro oHa rBrrolcr no!yrp],r-
noo 6&Ea&ero cocc,[a. Ipller arrearno

. (r _,) = 
-qI= r.(vi . t/riv) r.(riv) .pab\r.r,, _ _ra_ir_ _q_m.

Tax nar yf,y = yi\ , p - uapxoEcxoe cryqAthoe Bolo 9ab(l,yt) =

= F"1(r,y; , dylur)i Fba(r,y") = Fb.(1,4r, 4r.r\u. ) = 1 no l,s-
,lOBl,lD TeopeirE. reOpeUA,qORAgEHa.

Sauefr{M, qro ecJlx F rG EBrriercs c@toflineM 6rrtarhero coce-
qa, To nonynplmna c rexepa{opoM, yKasaHHEM 6 reopelre 4, 6yAer 06-
paTfl{of,,Ho r€ 6yAer iBrrTbcr norlnplmllof, 6Jltfiaftueno coceAa. ,Apy -
r,!rMr,r cJroBaMr, AJts Bcinopo cocTofllrx, p>0 cJEqecr Byer o6pauMas
nonyrpyllna' Xl€nqa, F CBoxM patfiOEeoHEil CoCIOAHIieM' flo He *er-
,qa fi Brlmqascf flonJrnp]m[on 6nrr(aftlero coceAa.

IE0PEI{A 5. Cregynqre ycJroBxn srErBa-
JI E H t H H:

I) oplrHapHaF no.,rynpynna (pt)t:o o6-
p a ! n ir ei

2)

6o( 1 ,rt )

9"b( r )

pac(l,rr) . 9ab(1,yl)

Fca(1,v') fr0"(1,r'z)
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4fl € 1s,i yt,v2rrleri rflo=vf1r=rfyi rf=c; yf=b; y1="r \

lr o,qHoBpexeHxo '\

Fuo(1,r1) 8"4(tr,yt) _ pcd(tl,ye) psb(l,y{)'pF paf,\,Ft-pd"ELFffif' ',

-r n e 1,1r<Iri ,1 ,t",!r,yr{r; 
"iVVr=riVlrr=ri1r..t"..,"d\.fi

rf=.; rfr=.i rl=a; 
"lr=u, 

rf=b; rlr=ci rf =p' ,ir*t
3)eyqeerByer ttor€ri,qEar y:x.a f a-

It ofir rI?o

e"rlt,vl;- 
= erp[v(ya) - v(rr)] ,

6uitrvr)
r A E 

"iv = rirro vi = ui tJ = t .

fi0I{AAAIEJIbCIBO. Ilorarexeqro xB Jrcroulx I) clegyer ycaoane p)"
lla Seronrr odpatrroctr Ensx :

dye) _ Fac(r,,yr) . dve) _ pbo(I ,se) . dv') - Fsb(lry'r)

-f,-ilffi'?;T-;ffi',5 Ea(i,E'.)'

rre d\, = tiV = rj1.; rl - a; ri = b; vi = a .
Crcpre

n{v3) 
= foolr,vt). p";(r.=,vil 

=_k11,"');?T-Eb(lFi'FF-{@'
ros. Ila*xc?ao (21 ElErorlcroo

Ilyerr reuepE y;V\*r - riyy. . ri1.y., - "il\r; 
yi -

F a; 
"1, 

= "t vl=ui yl, = di ri-b; rir="i yi=ti ri7-Ut" yeroBrs

o6palrxocrr:

dy3). pab(I,yr) . drt) _ F"4(lr rrr)

-=,
;GT-ffi" ;i;f - Erip-'

t'
I30

(3)

t

I
I

t



dyt) . F"a(ir,rr) . dyt) _ g16(r,ya;

?F=E;qil;:GT= to@'
0rcnga

n(y') 
= 

pab(t,yr).Bcd(r1,,y$) 
= 
g'1,fl -F"u(t,y4) -TGT- F,FlyT'ffiT-- FatrfiT pbJ;ffi '

[.e. pa*Hcrao (31 aH[oIHeEa.
Iloraxeu,qto rs yeJroBxrl 2) caegtrrer lrcJroBxe 3).ilorerqrar v(y)

6ygeu onpegeaarr r44yrapef; no r . Iic onpegeJlexle v(xo) = c" ilo-
.IIOEI4M

v(yz) = u1r.ri** Pat(r'Yl) o3. =6:Cfu' "v 
= oir" Yi = t; Yl = u '

Fanercrsa (2) !r (3) o$ecnetnaaanr onHosHarrnocrb BqgaHxf, ircreu-
rir{aJra rri}n {rrcrposa*roil noninnypapr -o . I,is sqAarorg EorolqxaJls
cJleAyef , r(I,-1

u*l''t]l 
= e-plri(y.)-r(yr)1, yi\ = ri\; yi = b; r., = u.

Fba(l 'Yl) 
--51' rd J ' 'E\

Iiarccxeq norcareM, rmo r,rs ]rs.[oBrf; 3 caegtrre,r yc:rostte I* I];rcra
p - r.u6'Seoncroe egcroxrue e notertriftaJioM v.torgarcc,nx 

"riV= "iV,).i=n; y] = a, ro Bqq$irrn flcoeHq]raxs. cJIeA]r€[:

p(yt) _ Fab(r 11)

ffiT- pb-J;;zf '

C:regonage,:lxs p(yt).c(y',i3) = p(r1.+(y',rt).
Ecax yir, / rfi, , *o G(yl,yai = c(yt,yi)i o. lbnrra o6pa -

3oM Eotryrp;/rulel ir")";q odparrus.
SAMEIIA}EB" Eun [P"].2o o$palnraa opgrxaplleJr no4rrplmna 6ar-

xsfrreno ccce.qas co 1r - [oteE${a,: dlmafueno coceA&.. B atou uorxc
t 6eAgtbearrrpoBepnB srrlolrtelLr,re yc;romft aeraru 4.
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4. H4qerxoclr qAropoAnlt arrrnrcrrrerbxrc circtoir

4.I. Paccmr1lru cxclerry f,g tr srerrerllElxro( nnrx (3ll) . rax-
.qar ra rofopq r6er E8J(oInrbcE B q[,Hox f,a aBlrx coclo'trifi: xc[paB-
nox0 n nercnpaaxox 1, ?.e. 1€ (01l. t{s 0 s 1 nopexo,q, ocl4p-
gtrtietct c m$eHcrBrrocrlD P, rs1s0c rrncncrnn@llD 6. E!I-
.qa[ o6osHetalB rot@nypaqp 

"alt: 
A o6osHaca3!, trto Ha [tcecl8a

A areuemqxra r8lrlrHr HaxoArtct B c@lorfllr I , a Ha LV- a cocror-
m+r 0. Ierrpalop norllrpym{, orrcH8s@rfi rrry rqlcrb i $ars,m c!e-
.q!,Dq{x o6paso : c(r,rul) = 0(r)=t, c(Aur,l) = o(l}=o. far rar
[r cqn"eax r €HcxEd@lr nep€xqAa qAr{Hanox[ aIf, Sccx ax, !o
r(r)=:r-L; Y(xw) = 2rtt ii Y(r)=lrlr-u!, nne 111 - rotxrtc!8o He-

xcnpaatrlo( 3ll. Ilyctr 1.=!-. Iloc.unaeu HoprfipJmqRl lorfirteJrb
5

z(v) = E crp T(l) =' x llel . 1r.7)r.l<[ Adr '

Bepo*taoer lotto, trt! I ?orrf,ar rctcoclBa A ercnemaprnp ra -
tlrrmr He[cnpa fi, a I ocrarbru E1rnria tpa{a i rcrpaururpaura

*(e) =-E!llLE!.1-= rlel '(1*v)f, (l*r)x
5n- la l. IAI

(o.dr
Bepoalroco toror qto lAl arorcHtaprtrc Enn HgxcrrpaBHo paB-

HO

pi(l^l) . +l l^1.6x- l^l
( o+ F)f,

4.2. Ilyclr nHrp€rltrry q e (ol), no xHrcRcf,llroolx ncp€xo-
Ae p x 5 sa cm or cocrodlll coornllo( 9ll c4glorpr o@asor:
nyc"E r - rorrrtct8o c@cArl or.qcriHon , L - rorrtDctBo Bat{c-
npriamia cec.q,el, tor4a

.-lP, t.o. 
^.f 

c. t.o .' tro,t=o' - [6b'k'E
0ycla (!, a) - rorlqoaar crpyrcy?a c qruxcacrol ry)y rol aB-

rorol{fiaxoB. Cocrorse cxcrcxx, nory@rccr Ap1rr. rs AI}yFa nJ,iler
trcltctaHoBoi,o6t-39 29 pe

ooo-oor-:=orrT+6 25 36I
Prc.I.

rrr oAnnfl E q[m rr&c f, 6yld
xasHaatb Qar"opaoc"otucx
crclercr. Tan rar crcicxa oa-
nopolHa, fo Eo c@loElri,
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ffongEre B Qarrop-coarogrure, MffiHo cq$rerb paBHoBepomHHMI,r 1 pa6o+..

Taab He c cocsosxlraull etrcreuu, a c Qanrop-coct[orElurrM[I.
Ilycm N = 3r a. = 2. Ipar[ Qamop-cocr6*flfi aa.Eofi cl{creug I{Bo-

6puen Ha pxc.I. llccaegJreu cf,cteuy na o6parruocrr. B caJrtme q €

€ to,l) tr N = 3'a o6osxa,remrstr [.4.I JcJtogte o6palruoc,ru qprrrrcT

Blr.q,

crarlr{oHapHoM pemhue paBHa

n(y) =
erp V(y)

F(l,rw) , p(y,x) = P(y,xr[) - p(l, x)
;ir r..ryr'JG-L' - E'I"r..g't' mi-'

rge a,x,I - BeptsxHH norrrleaofi crpyrrypbr (Lrn) ., It!:l!l = 3.tlog*
cTaBlrB SHaqoHr[a l{r[SeHcrBHoere[ nepexoAa, mr y6e4urct, rl$o ct{c8eMa
o6paruua. CregoaaremHo, uH MGeM o[xosHaqxo onpelenr{Tb noreHqxa.Il

nJrE Eatr,qoro (prrop<ocroff$rfi. Ilormnu v(ooo) = o, ToF&a

v(oo() = - T, v(au.) = ro -Q"S i r(ur) = r.a 4 &, z{v) =*u exp v(x).

Tenepr uE Mofteu samcatb Bpomxocrr{ Qaxrop-cocro*ufi a n4rtre

P(x) = T *{=). Snan mpoarxocrr Qarsop-coc'rof,il{f, MoftHo noctm -
rarb Po l'ifpomHoorlb rlorc, .ro 3M BaxoAxrcs a cocrorrnr 0 u pr
- Eepo8Tnocfb HaxoEAenufl. ee B cocrorfitar{ 1. YrlrrHpag, tmo MH pa *
6oraeu c {arrop-cocfroflrrr{f,M{, r{Meeu

Po = p(om)+ -ftool.|rtoo.rl; P., = lp(od.l n ftoul + P(xLt ).
4.3. Ilprr 0M m*oer EoHeqHoe tnrono cocaoflufi, r.e. E e{ar,...

ooe ; &;) . aM uex.m,lt cBo]r cocToffrrlfi c rdHrer{ct{BHocttmu, saBrrcrns,rro'r

o[ cocr[ofir{xfi eoccgcfi.ts cocromire Heficrrpannoe?u at 0M nepexqgsr
HesaBlcr{Mo [pJtr o! [pyra. Beponrnoe,rr r€t.tcnpaBH@nr S[ panaa P_ a

Ilpegno.rmnu, rmo encleua o6parrua. Tor,ga no leopene 5 uorxo aHtiic-
Jrr{rb rrotexqrar T(y) mcioil xon{mr}?aqlor y . Tar xar 0M Buxe[,rr

rs ctrpor Hesan{cnuo rpyr o" rpyra, ro r(*o) = { , nne N - xorx*

'qec?Bo AM E cuc.feue, xl = ar. Ho V(ro) = O Dlr sr6AoBa1e.[b'o,

rlxo)4/2,,={4 o Tor.ga eepoarHrrcrs .m6ofi ronQnrypaqxu r B
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Teopena 5 nogBorf,er BmE cJrrilb FpoaTHocrn coclofiHxf, o6parx-
Mbo( crrcreM, Re peuas JpaBl€Htrn l{oruonopoea-{enr,exa, a no,rbsyacb
peRypeHTHoi 0oprynot AJIE noleEq!{ara. npr tcnolrsoeaxrx pefiypern -
xofi t[opul'nu Mrl AomitH nope6parb rce Ko8(furwaqrx crcl.exu.Aro rq-
Ho caeJrarb c ttomoqED coBpe]iexlrtx 080tr. Pe[x"E e coolrtcrB],Dq,D
cHcre!{y lpaBHeH}r0 npaxsrqecftr.t r€EogMo[Ho.

4.4. Jhqm npn6rEreHHl,D oopr.yry AJrs roo{Sfilrema no[oaHoc.l.l{

[I] cr.rcreus, B roropof, Ralqea oreueHrapnaa Msdtrxa OyflElxoHr{pyB!
aax re.ttax oflxcarfltE Btrre rno rorrrrcrBo aI tpd{gBo,tlHo. l.e. upo-
xsBotrbHo no resrBo pE[H rpa{a i =(l,s) .

oyHkqxoHt{poBaHxe {aBof, cl{cteMbr Ebrrul&lxt cneAyloq{u o6pasou.
O.revexlapxrc Maurrurbr ocrasuBaDt Heganliclro Apyn olt Apyra, Ho

ecJrn Be coceal{ Horoaopoto oJIerGHTa oTRasarr i to Il cax 3!oa ore -
Mem reprDT c BrgB c crcaarol B qeJIoM r Molie? cql{tarbcg Hol'cnpaB -
HlrM B 3TOX CleIcIe. Kport IOFO (IpX CAMOA]|AnHOCITBo CrlClellB oJreraH-
rH cqxrarScf, ncnpaBsur{, ec'rn oHr yqodre.rBopfi! reciaM Eaa[xoflpo-
aepu. llsortrpoBaHxtf, olerenf He xafiar yaoureiaoperb ler]tr !ectq!{,
Tar taB Be €ro c@eAx otftasarr rr cteAo8al€rbHo' a&?oratrtEclrl
c qITaeTci HaI{cIIpaEtGu.

\r4eu paccxarpnnalb BeporaHociHoe rrperpaHcrBo (r.r,p ),nla
v = llLl; x = (ol)i lll=nl p- Eepof,,lHocrHaa xepa xa F. ,Loroao-
pxlcr o6osHaqarb tFpes (1r, kar., t\r\a. ) raaoe cocroillrle cxc!€rtrr'
elo B ,roqKe 1€ L onorem Ker{cllpaEH, r.e. I = 1; B oipeciHoc"x
FporHu 1 rEercfi k rGlrcnpaBHrtr grerFHroB, a Ha L\\al cocrot-
H!{r areltHloB rrpoxsnorbHn. Asaronrqro 6yAe[ no]o{raarl o6ogxaqen{a
(0.'Ia,aylar)'

uactaax cla,qylq!. npcAltordcHrr olHocmarLHo LPorlxoc"Bol
mcPH P:

1) P(1rllat, ty16r) = P(1rlkar) i
P(orlEar, a,r"r16. ) = P(orlkar ) ' k>o.

2) P(r.r/kar) = oooatr, k>oi
P(1r,/tar ) = eonat2, L=0.

3) P(oar^r) . 1r(o.Aur) l' .

Bepomxoc$ Pr Haxolaer {f, alercmapno lrarmru I coctottxtr 1
aanrcuBaerc r creglmryrx o6pasox:
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. p. = E i c: p(lr, ka!, rrylar).- I rrqa, r=o "
!{cnomsyr npeAlroro(€rra I r 2, noayux Pr = P( 1r/kar) +

+ p(oar) ap , rqe aP = r(lrlou.) - P(1r/kar).
J rotlHBall npe,q,nonmeHxe 'r, rrEeM

,to^.r =j.'tP(ol!{_._dt. 
1 _ P(o;z;;)--.

Tor.ga

P(1 /ka.).P(11loar)Pr=
P(1lloar) - aP E-P(lr

rae E - rorr(tcrBo coce.qen !o(II(r{ I €L.
Jha o6palrrcor cr{crex BceFAa BL[roJrHrercr npap,uorcaHre I.t$o-

rG 
"oror .qtrt o6pa!fimtr ctlgreM aBJtf,eTca [paBoEpHroa BHtolcrsxx€ yc-

rolrGlr EpoirHocrSl, Ear BportHocref, cocrodxrl greEttla npx (Er-
crpoBarflof orpacrH@rlr [5]. V.crruBaa flocreAHee, rorxo cragalb,
qto flpeAnoro[exre 2 ctpono BMrof,HrGrcr AJri psccxarpxBaexof, roa€rx
B o6parr ou cqruae. Ilpegnoacenre 3 suxorx.mrcr aJri crc!€rry[ogr6-
rBopaqoL npegroJraeraror I,2 r raxr , tro srerenlu orpaglHoqtr o!-
aelIlgot ail rre aE trcr coceAmn ( raroe Bosxdto, Hmprr€pr Ha pe-
[gflc). B o6qex cxyqae onxcaxHaf, Bure cxcl€ro Ee EBlrgtc, dparlr-
uo[. [@"oiry mr nor! orM fimE rpx6rrreH$m oq)rryly tfe rer!fia1ren-
Ta ForoElroctr. !har, anqncaru ycroErrt B3pof,rrloc?x A!tr rcqoi rhk-
capoBamtol o4)egrxoclx r no!(ctra8rr E B Br{raeroe [ra Pr .lloryBtx

ad
( a..1 ) 

n * a" ( a-b

rtre
F^

b =-:
6"

r

P ,|

6

IIpr a=b xreex r@Qfiqxsx! r.oloBrr@rr !o= 1-rr=--!- i rao coB -
nqEact c Bq)tlleHxar A.[s rc(&ql.leH"a notoBHoc?t{ B ll.la cnrox cry-
,rae [I]. Pgggro{pl{xr npx raKr.o( 3HaqeHr.fi lrHr€rlcx8H@rcn nopatcAi
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b
5

o{xJroHeHre Roo(&qroma noloBn@Tr{,
BHqIC.[6HROrO C ytSIOt| OaB]tCllltOClI r|Bf-
.c,y glei€HtapHUlc{ nafil.rHarfl, or! ttos@r-
tlxEflTa lloroBHoctr Af,i cxctoxu ]I6aaBlr-
cr.rMrx i(8trl{H x8ro. nycaE Pl - Ko3o{m-
qllefll roToaHocil.l B cxcte{a HeSaBxcn -
rrfr. 3&MellTapxrfi I8[ R. TorAa r,lrce

rli-prr - l,,,.dS#+-|.
f,Jncrb k - orHocrre,tBH&t dt.r6Ka,

() sk <1

!l

rir-t tJ. I .kt <b<al(1+il .k.xl
L '. "i ..j L', al !

yqe! i{ex!,(.MllHHux. csFge il A3er r:oflpaBxy He doiroe loo.]d{. Xrlfi k =

= C ,Ci l,t n = 5 o6lacll i(3[reHeHt{fi t $o5'r8{eHa aa pxc,2 (serlpnto-
raraan qactt).

Prc.2.

lipr

5 , 3ar.rmqerue

PaccuorPaa uotre.lr OilC, ytlrruBarxq8r aaBgcrrocrb rtoteAeHr{a oii
or coctoErxf, cocegHxx MarcfiH. fua o6pauuu< cr,rc,reM c riodoiirre.lbHlr-
{rl rHfeHcllBHocig]o{ nepexoAa llolta3aflo, KaK aEta{cJrft?5 rppo8lHoctfi
KoH&{nyparlfln. {iorassHo, qro parr(oecHue cr.crofiHr{s t:onynpyfifi 6rr -
Rafiner.o coceAa f,otmrca uaproEcnr.tmr ctyqa HroM nolmcr. flpnreAera

4opMyna Ari noActreta ro3ffr{-(xeEra roroBHocffi orerleHTapHof, MaofiHH

c yqe"ou 3&Br,rcr,rM@tr xeEAy rorfiIoHeH?a r.r cr{cteMH.
E :arum,.aexre &6f,op 6nanoAapxr [.f.. Jctrnosa r B,A. Bopodr6aa

sa pyroBoAcrBo AaHHol pa6oaoi.

.tinleparyFa
', LgP.UilHoD 0.8,. XoDlxremxr E.f, Caxooolrue FBrrncfitlerbHEE

cxcre{u.- iioaocu6rpcri Hayxa,1978. - 3i5 C.'
?. il0P0+8ts 8.A.....! .cogepnaanfi reoptrx oAHopoAHEr Eflqrglrrerb-

Hu cl{cteM.- .i :tH.: trrlJ c6rac!flaE Havroto-terHl{rEct(af, ftoHEDeH -
Ixn, iiocB@HHar Atm p4tno. Tesrcr goir.lloaocfi6r{pci(, igsl,i,E?Je.

3, iilE9IOH E ntr66corcRfle coctoJu{r{r Ha cr{erHl:a[ uHof,ecr Bax. -M.; ir{np,I9??,- 125 c.
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4. AllfPMln Ets (.8. fn66coBckoe onracaHre cryqalfir,r( loneft. yc -
rroeubre spof,THocrt{ s9l9pbx..Uor}m o6paqqrlan a iyas. - ilpo6lrir,ru ne-
per(aql zH@pMsqnl{ | ]9 /c,T,[I, Ern.4,c. ub-vb.

5. SPITZER ,. RaDtlou tlD€ evolutio! of tDfinlte p.!tlcl6 sya-
t6ra.- l(lvaaces la llateDrtlcs rl 975.v.'t6r N 2,D.1 r*1+1.

Llocr5mme E peA. -ltsA. orA.
I :mns I9tl2 ro,{a


