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K rlPoB,rEilE HnACCr.t0t4Ur[,l},t MEP CXoACTBA

D.A.BopoHrH, A.ll.frnrapaoBcrufi, H.l.fleaceHxo

I. 06 amyq4lHocrri nocrpqeHxr uaccndrraqru uep cxolcrBa.
Paspa6olra erSemnanono cqeHapnf, nocraHoBrlr H pe[eHr{f, sqgaq pac-
nogHaBaHrar Harntr[e Koroporo fialtfiercfi Heo6xo4rmnr ycJloBldeu npoer-
TIpO BeHl{f, COOTBeTCTByDqI{X IIareTOB npnKJrq${DD( nporpailv, CTaJrftrBa€T-

cf, c MHonlrrx rpy4Hocrf,Mn, o6ycaoaaeHHuxr{ nperAe Bcero orcJn'crBreM
Heo6xognrroc xaaccrr[rxaryr[ arnopn$roB pacnosHaBanrs [2]. flonurrn
nocrpoeH[f, neo6xo4ruofi roraccr{nrarprt{ aJrrop[TuoB pacnosHaBa]Il{fi Aa-
re B Torr npocrefiEer cJrJrqee, xopAa 9Tr arlnopxrrrH t{H?epflperrpyDrcf,
roJrbr(o ftaK penaflqre fipaBnna [I,2], sacraBJrrDT .qyuarbr trro npeABa-
prrenbHo neo6xo4nro craBlrb Bonpoc o naacct$traqru{ vep cxoAcrBa,
Ha Koropue rar rJrr rHage onxpaDtcf, a,InopxnH pacnogHaBantra. Kar
Mor.Ho auscHr{rbrBonpoc o rolacclr+nral$r ]rep cxogcrBa aBrrercf, Becb-
Ma axTyaJrbHur H B cBfisH c Apyrrorr acnenTarl{ paspa6orrr yflolrsHyTo-

no Bblne cqeHapnf,. Hanprrep, crcreuatnsaqnefi Bcex rsBecrHHx ccnqac
ilep croActBa, flopo4AeHnex HoBEDT uep, au6opor. rep cxoActBa c qeJIbD

onrru.rsar$,m pacnosHaBaxna II,2,4 ].
2. 0 nepaooqepe,gno( qeJrm( ttoctpoenra KJlaccrfrtxatprtr rep cxoA-

cTBa l,l ee oqeHKe. Byner cwratb, trro nora qeJllt nocrpoeHxn rc,Iacc[-

@xaqrr Hep cxoAcraa eJtegyEr cBasuBatb roJIbKo c cllctere?rca$tefi
Bcex t.r3Becrmfi cenqac rep cxoAcrBa tr nopo(q,eHrev HoBEx rep. lhtea

B BxAy oqeHry Ha[efi raaccn{nxarpr}t vepr 6ygeu cultarb, qro 06 ee

oqeHre xofno roBoptr,rb toJrbro I Tor cryqa€, KonAa 6yger norasano,
qro gra raaccnrfnrarprf, yAoBnerBopfier o6qlir tpe6oaaurar reopn[
xaacortpnratgrn [2] n hxeercr no rpaltnef, repe eqe oAHa Apynaf, KJIac-

cr$nxaqna uep cxoAcrBa, yAoBJreraopmqas ler re tpe6oaarnmm qe-
anr. flpn g?or xorHo 6yger cpaaxrBa?b o,m raaccnrptrargx r.ep cxoA -
c'[Ba c roqKx SpeHxt noJtHo.lu oxDa"a xSBec?Htil rep, AeraJlbHocTrrpa-
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3yuHocrtr rfi pa3fl{qeHra, op[rnHaJrbHocTn r 3f4€nTr48Hoctr HoBErx

Mep [3].
3. 0 noae cxoActBa Ionopa o xepo( cxoAcrBa, ru rveei. B Bx.qy

cpaBHeHlre yre nepeHyr4epoBaHnElx o66eKToB Heroroporo QrrctlpoBaHHono
MHOfeCTBa OdberroBr On}ICaHHEI C torrKtl sPeHfif, rfrrCnpOaarurofi COBO -
KynHocrlr yxapruil Fpq[JfipoBaHHbrx caoficra [3] :

1=(ao),D=1,2r...;.n=(a.)r1=1+Nyi 
(1)

*= (*r.), 1 =1 {!, 0. = (Oi), o=1 r[r.

Kargoxy o6terry a. ns A craBrrcf, B ogHosHaqHoe coo,rBercrBre BeK-

Top gHaqeH[fi cBoficrB x ero BepofirHocrb:

a.: Y.= (Qr.t); Pr=p(Yr), 1=1+Ny. (2)

Qaxrrqecrn yE rMeeu Aeno c +!pu&,rbHo ne([rrcrpoaaxrmr uHorecrBor.
o6remoa A r (opuamno gqAaHHofi coBorynHocrbD cBof,crB Y, a ratce
9ilnrpxqecKn raTep[aJrou

1ao'), a'= 1 +Nr; (ar,,yrr), l, =1 +ni. (3)

flpr nepexo.qe or (2) r (3) uu roaopxu o sqfleHnx flons cxoAcraa [2].
hore g. ns Y ronyr ronroBarbcf, H r(aft npnuue (sq[,aDqle), r rar ro-
cBeHHHe (pacnosnanr4re) csoflcrsa, onpeAeneuHue tr xsxepeHHHe c o.qrt-

HaKoBofi ToqHocrbD Ha Bcex ao t{a A, HegaBrcttrux uer.qy co6ofi [3].
4. @ Vcaosrurca ruerb BBrrI;r roJlblro

Aonyc?[xHe M6pt cxo.qcfBs, T.e. Taftre, roropHe roryr 6um flpeAc"aB-
JreHH B BrIe Heroropu {ynmprn U"r, "r), nuenqrcr f,BHHe rlpeAenb-
HHe flpeAcraaJreH[fi Ha cn]qafi ar6oro oAHoro cBoficrBa Q. rs Y ]r Ha

cnJrqafi 6ecrorernono qrcra cBofictB 0r tlg Y, xnr r+.(a., ar) n

\to(.. rar) (orpanrtreH[fi no rppre npeActaBrlenrn), yAoeierBopf,Dr He-
noropulr rpe6oaanxm (onpannuenrR no caof,craar). OrH rpe6oaatrra
cr[opryanpyer rar [2]:

I) orpararueHHocrn: r' s \(a.,ar) s t"i
2) cmrerprr: r*(a., "r) = \(ar, a.);

3) xarcmralbHofi noxofecrn: I,I(ar, "r) = It'e Y, = y.g

4) yrnrraruHofi noxorectr: l*(a.,ar)=l' o v,=(q,i), vr={4,1t)

nnn {,rr, oj = +,1 , +i" I = 1+Li
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5) nnaapnan?Hocrr tro AotryctxvHv uKarrbHrm npco6pasoaararru:

\r(a.,ar) = \r(a,,a.,) vr = E(Y);
6) coraacoganr{fi no nopf,.q,ry:

l*(a.,ar), U"r.,"r) l r,f a.,ar), ", S 
"r. 

s 
".ri?) npegearnofi onpeAereHHoc.r[: U"., "r) = l(ao.(r, J)),

U".,"r) = r.(i,J) .

Cyqecraenno, uro rpe6oaatrna 3 n 4 rorso KonrpetHo Qopxynrrpo-
Barb pasJrutrlruu o6pasou. Mu a4ecr npegycyarplBaen roJIbKo o.q,ny roH-
r(perHJno @plylnpoary gla rpe6oaanue 3 u ABe roHree*are {oplyrnpoa-
Krr AJrn rpe6oaanna 4. Cpe.q,r cBofictB 0, ns Y i.oryr 6urb cBoficrBa,
orBeqeDqle .rn6of, uxale lrsrepeHxn. Ograro 6es y4ep6a .qls o6qrocrn
r Pq$.r Epa[KocTtr ilH .q,aJee npe.q,nonanaer., qro Bce Q, ls Y r3[cpe-
rm a a6coanrHofi Eftare. flopagor a A rorer aqgaBarbcfi pasarurmr o6-
pailort He gaBrcaqr{x or U".,./, roret gqleBarbcfi JrflEb qactrt{-
Ho, rof,er aoo6qe He sqgeBalbca. 6r cqrtaer, q,ro an(r J) f,Brf,e!-
cfi Aonycfl.o.Er BSBeEeHHHT onepafopoL cpaBHeHrls

(4)

e lo(i, i) - neran r[prrqns ot gnaqxoa I n J. 3anctrn, trro Bonpoc
o ruaccrtfilKa${x AonyctmDrx BsBeEeHH[r oneparopoB cpaBHeHlr (4)
Iar tre, rar r Apynnx Aonyctxmfi B{rB€oeHHHx oneParopoBi oTBeqsnqrfi

0., nsreperrom B rpyrrx EkaJrari paccrarpxBaJrcn a [2].
5. 0 ratenoprrx rep cxoAcraa. Baeg,eu npeAc?eBreHxf, o Karero-

prfi rep cxoAcrBa Ln (a., a, ) , mr"ep[pe?rpys f,x r(ar {yuqrr
r(Y., Yr,...). Paccrirpiaaf o6aaclr npr6xlrn Qynrqnr l(tr,Yr,...),
J t'leil, qro en rof,e? otBcqats nr6o xnorecfBo BCI€clBeHHbtx wc€Jl'.[]r-
6o ruorectgo HorepoB. B gror cruc,Ic roEro roBoprrb o cr{rbHux n

caa6ru repax crogcrBa Uar, ., ). Paccrarpnaaa o6aacta ottrpasJle-
rua i[5nrr4rn l(Yr ,YJ ,... ) , yrrer, qro oHa rorer orpeAeJrmbcf, c
nprucqenrcr ur 6ea nprBrcqcnnfi BepoarHoc?efi Pr r Prr6es npra-
JIeqeH[t nntr c nprBJreqeH[en npottsBonbHtn naparerpoB (pasarrru no

wcfiy, orHocr,ITeJlbHoxy r L ), c rrtHerHon nrn HenxHelhofi 3aBl,rc]l -
lrocrbD o! orlrx napaxetpoB. 9to nossoaaer FoBopxtb o BepoatHoctHru
n AeTepr.[HxpoBa]rHrD(, Heneparelp[qecrrx r napar.erprqecffixr rxHeil-
HEIX r HeJrnHelftrEx HePax cxoActBa. cehlac rofHo onpaHrqrtucr rpy6tot
Bq.qeJreloreu ratenopt{f ueP cxoAcrBa, iprrcrpoaaunrm a ra6a. I.

a*r (,,r ) = (#, 
)".(., r+ . .i 4:f]q,
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Ta6anqa I
l nenoprr Mep cxo.q,crBa

Mepu cxogcraa

Cnarxue Caa6ue

AerepMr{Hrl-
poBar{HHe

BepoflT-
HOCTHHE

AerepMl{Hx-
poBaflHHe

BepoflT-
HOCTHHE

Henapar,letprqecKlte I 2 e 4

Ilapaner-
prt{ecKl{e

ilrxefirue 5 6 ,7 8

Heanaefi-
HUE 9 IO II fo

He cocraenaer rpyAa cxoHcrpyl,rpoBarb Ha ocHoBe Jme r{gBecrHhrx

Mep cxoAcrBa l*(ar, ar) uepy an6ofi ils yra,BaHHbrx r(areropnfi [3].
6. 0 arAax Mep cxoAcrsa.lluea n Bnqy ftarq/o-an6o {nroapoBanHJm

ftareropt{D Hep cxoAcrBa I+ (ar, ar), uoxHo npeArror(xrb Arrr H}rxrHa-
np[uep, cnegJmrqyr raaccuQtra4lD B]tAoB. fugearu ABa rltna Mep cxo.q,-
cTBa Tax: ecJr[ Bce I4,r(",' .r) oft83blBaDrcfi AJrf, Bcex 0, (oraeua-

DI4XX O.q,HOF X rOR f,C Urale) OAr{HaKOBHUr,r, rO 6ygeU noBopnlb 06 rl3o-
r'ponHhlx Mepax cxoAcrBa, B nHttx cnJrqasx 6ygeu roaoprrr o6 aHrtsof -
ponHux Mepo( cxoAcraa. .[aa poAa xep cxoAcrBa BqAeJrttM caeglmquu o6-
paaou [5]: ecnr.t npu BsarotHofi saneHe B 0r , 0: onaqeHlrf r;,i tr 0i
Mepa cxo.q,craa l*(arrar) He fisxeHtlrcf,, ro 6ygei roBopr'rrb o cl{JrbHo

cfiurerpr{qr{btx uepax cxoAcrBa; B r,tHbrx cn}nla.f,x 6ygeu roBop}trb o cJra-
6o crvuerpnrlHux uepar( cxoActBa. Xwtunaa, r{To ycloBne (4) tloreT
6uta roarpenno crppuyr[poBalro ABJrua cnoco6a.ur, noayulru raacctQt-
ftaqxn BIAoB Mep cxoAcrBar sq[,aHH],D a ra6a. 2. thr aenro y6egrrrcR
Bce Ao cttx nop [gBecrHbre MepH cxogcraa l*(arrar) orHocarcn r Bi{-

AV 5. Moxtto AorsflDrBatbcfi, qro Boguorgo nocrpoeHre uep cxoAcrBa 1a

Apyrffi arrloa [2].
?. 0 aoarx Bt,t,q,a:( Mep cxo4crBa .(4a gorasareJrbcrBa BosuotrHo-

ctlr noclpoeHtr.f, HoBhrx r.cp cxoAcTB. u..,"r) AocTaroqHo .noclpontb
HoBEre repu cxoAcrBa \(zrrzr) Me".Ay r(ourrnexcHhrxt{ qncJrail[ u, t oJ

B npeAnoJlor.eH}ll{, r{To z = z(x,y), 05!Sl n OSyS1. H.f.llleaqenxo
6u.lta npe4rof,eHa cre.qyDqaa rlopnyaa:
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Anrso4lonmrel{aorpornore

llepu
croAc?Ba

Cnauno
cExre?prq-

HUE

Caa6o
cn reTprq-

HHE

Craano
9rruetpnu-

ru{e

Gra6o
cl{vuerpxq-

HHE

C 4apra
Henoxott,lyn
o6reftTart{

I 2 3 4

C rnonrorn
Heflox6xvr{
o6tercrarr

5 6 ? I

r(2., zr) = (\(1-lrr-xrl) + oy(1-ly.-rrl)).

L.
+ (x. x +( r', )

Ta6arqa 2

BXAOB rep CXOACTBa

(5)

8..[.MocraleHcxn 6Hna noclpoeHe QoPryla

Nz.,z,) = 1 -!L J 6ra

D. A. Boponronor 6uar npeg.lorcrcr (optytttt :

(2, ,zr) = l-.oar t{(z,,zr) , a](z,,zr) } ,

{(z.,zr) = {a"(r. rr,Rr) . {1(v,,r, By)

{(z.,zr) = {4.(r.rr&r) * S\(r.,vr,RJ)

4=r

1 q-1.tr.-rr) 1'*olI lr.--: l-(r.-rr) ] (6)

x

rxalrrr

r, s rrr

{t' 
rr ) rr'

[a' -. < tj.

)
(8)

(7)

(e)

4

r5
L,{

5 I
J. ) xrr

11 S tr5'

Y. ) X5r

x. S xrr
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ak(rr,Tr ,L) = lr.or l"i' (r.*rr)"1- ,
(ro)

1(r.,rr,*r) = lr.-v, 1"i' 1r.*rr)":'.

Jlerxo y6egrrbcf,, qro (5)r(6) r (7) 4eficlBrte,rbHo rorJm rHrepnpe![-
poBarbcn KaK Aonyc?Hraue repd cxoAcrBa l(z.,zr) nngoa 21416r? n 8.
Ha erov ocnoBanlrr uofHo JrlBelil,qatb, qro Boauorno flocrpoeHxe HoBHf,

rep cxogctBa \(a., aJ) , rclurp{8fr 6utu uoter, xepu cxoAcrB& Bn-

.q,oa I r 3. Boarue toror xs (5)-(I0) a o6rym qeprex Brnno, KaI( no-
JIJErarb AJrfi rep cxoAcrBa Vr., ar) noarx argoa 21416,7 n 8 o6qne

(opnym [21.
8. 3aranqenne. lbr xorHo nor(agarb [3], a cn1rqaer Korga llbt

rueer Aeno c gaBr[cflHxx cBofict8arrtl 0t r43 I , rorAa AoIIycTnrH He

Bce Jronrqecftr BosrorHue Ber(ToF snaqeinfi cBoFcrB 0r [2],aaeAerre
uGp croAcrBa 1r(..r..r) npxo6petacr xerne oco6eHnocrt{. Hanpnnep,a
cnJnra€ KonnoHemHono coc?aBa! ronAa 

.t 
*.t = I00, g;ra U". , ", )

HeJrbgR BocnorbgoBallbc8, floJlof,ror (opxyrofi

IJ
E (6. 1- l{.' - oi I

o:' - +.'

(11)
I

Ho votrHo BocnoJlbgoBarbcr Qop.yrof,

(t2)

0ngaxo r B orou cnlrqae [pe4JlorcHrtrre BHtre raaccrQnral7ronHue npeA-
craBJreHra ,Ira rf a., ar) coxpanaor cuucJr.

llorno crutatb, trto flpe.q,Jrof,eHHaf, Bb[ne &,raccrsrraqrn xep cxoA-
crBe o?Beqae! qe,rflr c@pryarponaHnHlr B n.2. Haruqne raftofi ruac -
cnlrratprr nogBoJlscr Bu,qeJllrb pa:rJturrmre cogHara,Ibnue no.E(o.qp R Bbr-

6opy rep croAclaa npn pecnosHaBelrul{: KorAa rareropr,rs, Trtrr poA r
ErA vcptr an6rpaorca gBpr{crrqecrur (mr sqgavno [3]), a oqeHr(a rB-
parerpoB B r.cpe fiporsBoArtcs sq,qAqHo (run enprctuqecrr). 9to sa-
c'leBJIAe? nO-HoBoLy no.qtro.ql{"b r noclpoeHxD il oqeHre cqeHap}{fi flocTa-
HoBKI{ r poocrltr sqleq pacnosnaBlxr,rs. Jln6ofi cogxaleauuil au6op
ero npcr.qe Eceno rurecorQxqrpoaanne [2].

L
I

I \(,-ffi)t
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9. 0 qacrm[ repar 6.usocrr reallr urqecmr odrartaru.
Kongg noaopar o 6arsocrr odscrtoa L2]rrrert B B[.qy rE croAc!-

Bo c Jnrelor Bsanoo?HoEcrflfi rer.ql co6on ltr .qpJrrf,r[ oc6cmarH.
Paccrolpru o.qror n:l BogrorHDD( rro.qtro1oB E Blc.q,cxnD rcp 6rnsoclr,r.
ITyc*.fi = ("r) , l=t-:rl , - HeroropoG rnorcc?Bo o66crroB, a n(un ),
q=1{, - Hcno?oPoc coolHocn?ctrbnoc r Hcry rHcoclao odtcrtoa. [Io-
Jr6r{r, qto rD6of, ". ilsJt yotet cootnocn?bcf, c rrr6ur bn rg B

raxnr-nn6o o$nr cnico6or rg x = (r1), h = liu. Herpncap, ,4 -
IHOIGC.IBO BI.qOB IXHCpeJOB, B - THCCCIBO Bi,qOB nopo.q,, I - rHfrCCt-
Bo Bo3rorxxx coorHoreHrfi Bx,q,oB xlHepaJroB I nopo.q (.qerutrf, Bnq rrHe-
paJra B AaHHoM Bl{ne [opoA uof,er orcJmcTBoBalb l{Jlf, npxclrlc![BoBa,Ib B

orHocureJrbno MaJILtx, cpe E4ttcr. ulr.u 6oauunx Konl{qectBar, paBHotaepHo nJrr

HcpaBHorepHo pasrcqgncl). Henpmcp, I - rnmectBo omccrn ctc-
rGHroB, B - rHCCc?Bo mrqccErr coG[nHcHrf,, R - rHccctlo to3 -
rcro[ pcargn rqly rrctrcn?or r coGIBauGr (rpr rcrotopon sqpn-
Hofi Eraccr{trrteqr pGlrqfr Eo?oplfi rorcl 6utr rprcrpoae,xa prs.rrq-
rm o6panor [2,6]).

Onrcrpycr a. f, "J rc ,*. 06oaneur rcpcs B(1 ,h) r s(J,u)
noAr.H6ecrBa tcr bq ro B, rotoprc coofitocfillcf, c ar r aJ_ cnoco-
6or rh , xrtr nuo.q,mcn c ra.sfl rg alr 3 o.lllolarrx ro. Ilo.ruu
B(i,J,h) = n(i,u) n B(J,n ). tlyetr n(t,u), n(J,h) r n(r,J,h) -'
qrcro bq s t(lph) , B(irh) x B(lrJ,h). 06osreu nar n(r, h) =

= a"(h) n uin n(lrh) = a'(h) . HafiIu:

2a(t ,J ,u)Itr(ar,ar) ' n(r,n) + a(J ,b)

lhonqp cnoco6 coo?nilcnrr ar c
BncrHE ycroErn PI , r.G. Dh

crc.qyc! serllcllb

"[ - totr,ul-otl,u \11r.y
\ a"(n) - a'(h) /

llcnoarsya (I3), onpclc.rn rxllapcclmp Brc rcpy 6rrsoc?x tlr:
EE

r1(a.,ar) = .frto,f,{.rFJ), rX > o. 
o=t. th = 1. (1{)

bq,
o rh(P[

omilctlIC t SaBncR? o?
Brec?o ( 14)) tzl. lbnAg

t1(a.,ar) = r 6(Pr)rh(m)(a.,ar), 6(E) > o, I 6(P[) = 1. (15)

Ecm roCnoabsorl?bcr pcsyrb?r"rrr [2,?], to {oFyty (I5) rc-
no o6o6gtrr aarcr[!
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n

HarIpIICpi tra

2n(t ,J ,h)
(1+u) [a(r ,u) + n(J ,h) ] - 2unTr JF)

Ha ocnoaannn ?aroFo o6o6qcurn rorHo crutlrb, ttlo ltt
xtrrrqccroc cro.q,c"Bo rrr po.qc"!o [2r8]reoo6qc rroDopn,
crEcJIa BHG {t{EcxpolrHHrrr qalcBt[ ycraHoBor(.

/ zn(i ,J ,h) \
\;Ct"d . "(i,hr-/
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