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ilPitJEHiiHi{i! JlOitA.rbH0il AiUP0rtCi,ti[Ar.P1ll

d 3A/4$j ilPri!,BAPI4Tdi6H0il 06PABCnd4

cti/AftituId
}lHeoPi{A4l,tl

8..r1. r.lyrraaoa

CoagaHne cucreu aBTorlarroarlnn Hayr{HbD( ttccnenoBaHuft, a ra]of,e

aBTor.iaTr{qecKr4x ct{cTeM, [peAHaSHar{eHHbD( Ana ga[Iuc}l, aHaJII4Sa }t xpa-
nenr,ra xH@pMaqr4r,r o HeKoropbD( {yHrqnoHarbHhD( gaBt.tcr{ivrocrm( (Hanpr,r-

Mep, aJreKTporapqlorpa$lrqecrlrx craraarrax [I]1 , f,anrrercfi or,Hr,tM lrg

BaxHbD( Hanpawrennfi pas Br,rrr,rfi coBpeMeHHoft Hayrx. itar Heo6xo.qxMufi gne-
uent, noqo6Hue KoMruleftcbr coqep(ar B ce6e annaparnufi an6o nporpa.u-
r,[rufi ruogya r npeABaprren aHofi o6pa6orrra rnQopuaqnr (6rranpaqr{E,cxa-

rtae r,nf, 6oaee e@xrxBHofi flepeAataa u o6pa6orKl,t cr,rrHa,Ioa u gaa eio-
Holo{u nalrfiTil B ycrpoftctaax xpaHenilfi qanHu<). Iloerouy paspa6otra
aJrnopnTMoB [pe4Bapr,rTenaHofi o6pa6otrcu un@puaqu[ r,r peaJlusaqlls I4x B

BHqe rexHr{€crux ycrpof,crB flpeAcraulmr co6ofi aKTyaJIbHy! saqaqy.
5 nocJre4Hlre FoAu rlpr{ peureHr{lr TaKoFo po[a 3a4aq xopoulo sape-

KoiieHqoBaJrlr ce6a uerogut ocHoBaHHbre Ha r,rcnonbsoBaHrll KycoqHo-
MHonoqrIeHHbD( {fnra1ltf, c a,qanrilBHuur au6opot't qnI{H IIIaroB, HarlpxMep'

no Kpl{repruc a}fl[epa HJrn Eg ycnoBnr AocrnlteHrf, ga,qannofi trorpeuHocrl4
npn6rmeHnn. IIpu erou JIoKaJIbHhp aflnporcrMl{p},Dls{e MHorouleHbt crpo-
,ilcs r{s )rcJIoBrE xHrepnonf,qxx B HeroropbD( rol{Kax [2] au6ortmo 6o-
aee o6ocnoaanHo, Ha ocHoBe {ranrrparp,M c pacrgeil naMf,TbD [:J. Cy-
qBcTBeHHUM HeAOCTaTI(OM EAOpOTO nOA)(OAa ABJIrrerCA ?O, rrro nonytrS€-
Maf, KpxBas [MeeT paSpbrBH Ea crHEaJ( coceAH]o( K]eKoB MHOnOq,IeHoB.

Ecau xe qo6nsatrcr HenpepbrBHoR ,tx crcIef,Klr [I], to pesyJlbrar Qra;rrr-
paqxr HaqxHaer gaatresru or roe@nq]reHtoB MHoroureHa Ha IIpeAHAyqeM

uare, rmo flpt{BoAr,rr K peK}?peH'rnofi gaarcnuocnr rcoe@rqnenroa r,
KaK cJle.nctBr{e, Mo'f,eT BbBHBaTb nofiBJleHle JIo,iHEDC cocTaBlEotlPrx B

craroM r orrprarrpoBaHHoM cr{nHaJre. i{anpuuep, ecnr npx annporcr{-
uar{Htr Ha rgo.lrr4Htlx (rge nprclmcrB]re! oAHa fonbro urpoBaff KolmoHeH-

;

66



TA, a noJte3HHfi CI{rH8Jl

mcyTcf ByeT) HaqaJlbHaa

Toqra cr€qeHa olHocr-
rerbHo HyJIa, ?O RyCOtl-

HOd'rHenHaA HenpepuB-
Haf, 6yHkr.[{s o6pa3yer
HeSaTlrxartq;le xoJle6aHls
Eo(pyn ocx (cM.pr{c.I).
Huxe uu npeglalaeu ar-
ropr{TM cfar}lE AanHh0( !
KoropHfi cBo6oAeH oT

yft a3aHHbo( HelocralKo8.
boree ropo, cfloco6 ero llocrpoeHng noo BoJIf,er [oBHct{Tb nJraJl,Koclb 8n-
npoRcnM}{pyDqrx {yHKqt{f, Bflnorb qo cryqafi' KorAa Ha crul(aJ( paspuBHu

J:xllb cTapuxe npOllsBOAHEe CoceltHxx KyCEOB MHOTOqTIeHOB. oto BaIHO r

far( EaK EoJr[qecaBo SarIowHaeMLD( flapa.MerpoB c [oBuueH[eM nJlaqxocrx
y6i,rBaer, B To BpeMs Rat Han Bbtl[}le nopaqKr norpeuHocr[ flprl6rt{f,eHt{a
onpeaenf,orcn Jlutlb cre[eHbD ,cnoJrByeM[D( MHotoqlIeHoE tt He 3aBr{car
01 rraqfiocr!,r.Ha crqtaJ( [4]. Il6clp6enns aJlnopr.mua npoBeAe He IIpr{-
Mepe cnna HoB nepBon cteneHx.

ilyerr a rerrnre grHTepBsJra BpeMeH( o <t <r l3Mepserc, He-
fi of opaf, o]fift qnoHaJlbHaa 3aBxcr{Mocrb, HanpxMep, gJreKTpoEap,qxorpaM -
Mar np!{qeu f(t) ectb BeJrxqrHa cntnaJla, x3Mepexnoro B MoMeHT Bpe-
MeHn t. B pesyJrbrare aHarono-qxopoBono npeo6pasoBarurr a paBHoor-
cro@{e Mot,leHrH t, = b I (i.1 ,...,N) lcxo.u,Haa He[pepH8nas OyHn -

Pnc. I

qxfi oao6paxaetca B

f(tr),...,f(tr),...,f(
n.mr co6o, cyMxy noresHono crnnara u(t
MA( nepe.qau{ aaHH[D( uyna E(tr

nocJre.qoBaleIbHocTb o4cqefoB, I.e. EexTop

h) Ha nparrrxe BerrqxHtr f(t ) npegcraa-
)n I

B CIlCTe

,rtto uyn - 9"o 6e-
T).

rbrfi ra]ocoBcxfin urw c HyJteBEo{ cpe,r],HxM }r noctort}iHofi Axcnepcxe
0rxocnrarlxo cnnaaaa u(t.) uu 65rneu npeAnoranarb ' qro oH

orHocxteJlbHo rulaBHo x3rreHf,0e€cf, noron[e yqacrrt{, Ha ftofopbo(

A o2.
l{r€et

ero
MorHo yao B,rer Bopllenbno rtpt.t6nrrsnrb npx noMoqr orpesroB npmru.Tor-
aa noryqaeM saaary orbrcftaHflE rycoqHodxHelhofi EenpepEBHon {yHlqll{r{ 'ftoropaa xMeer cpe!,l{ roqeK ti (i = 1,...,[) yalE cKJrenaI ar, ,

x) 0r oqrro,rrrx Bsr6pocoB co sHa,rrrerbHon arsuxryAofi rorxo xg6a -
aurria, rgqgalayir, Haflpu!{ep i alrnopfirM cKoJlbgiq6tr x€Af,aHu' olll{-
caHHHfi B [bl.
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tr 
2 ' 

. . . 
'tE J 

, . . . 'tkp 
x 3qA*Tcs B HHx @pnyron

) - e(te(t )
s(t. ) = s(tnr) + - 

"t, 
)t

t
"J*a

t
(

jufi kl < 1 S k,.r. liq4aua caonrrcr ft roMy, qro6u Btdparb cpa8Hx-
TerbHo He6orbuoe ql{cJro p y3Jlo8 cftrefiKx t- n gaaeu SaqaTB [o4-xJ
xon,flu{e 3naqeHxfi cmanxa s(tx.) B grrx ysJlsx, npl{tEx Ha,q,o yAoB -
,ersopxrb oaHoBpeMeHHo rpe6oaianan g@rrnaHoro crarlra AaHHHx t{

fi{rbrpauxx crrHana He 6oHe fiyua []. lilr nsraraau toicreHmf, [e"oE
peoeHri 3ro, 3allaqt{ r ocxoBaHHH[ Ha reoprx ,ollaJlaFofi armporcxMaqxr
cnraftraMr [5].

ilycrb !: f(ti) flpeacraBraer l{s ce6s onepa'lop @rrbtpaqnx MHo-
poq,reHa.{r nepaon Crenear Ha orpesxe [t*r, trr- L r.e.

I

(r(t,)-cr-prtr)'z. (1))
J

DID t(f(tr) - L:f(tr
J

eJ,PJ r=Lj

J

Herpynxo y6eatrr6cs, rrro MnHnMW .qocTtrnaetcf, npfi sHa'{eHnE(

t!o(2o+1+1)f(trr+!),

h(u+1) (n+2) (k,+o) ;!o 
ts.rt-") {rtr",r, )-f (t"r*.-r. ) ) .

2
(od)(n+2) (2)

BJ

Toraa, cwraa, !r1o k +a = *r.. , corJlacHo [5] nolyuaeu

ttt*r.r' = tr: f(trj+r) =

=2^
( n+1) ( a+2 ) .!o{artt'*)tt"*r., 

) .

ilrar,aaur [oJrJrqeHa pa3HoBu.qHocrb (r,tilpoBo &trbrpau{x c pac-
Tyiqefi narsrbD, B Roropon pesynbtaroM dfinbrpaqxx flBJtfercf, SHaqeHI4e

arrryoKct{unpyrqeno cIIJanHa ltepBofi creneHn e ro,ae ]toaoMa.Ha mpea-
*" [t".*r,t*r+r] qucxperlraa cpelrexBalparx'{ecxaf, flonpelrHocrb

fl pr.r6rxft eHxfl sorer 6urb noAcqllafla cre.q)mu0{M o6pa3oM:

@



2
*J

"r(
[f(t. )-s(t, ) ]e =o.) [t(t.) - s(t",

J
+l

-4 ["(r"r*,) - e(t,r)! 
,]ro 

[t(.*..r) - s(t*.)]r +

(u+1) (2u+1) . [s(tk )-s(t )1"
6o l+1 j

Jrg ronc ,rTo6u norpanxocra npr{6nnieHnf, 6brrla conracoBaHa c

J4)oBHeM all4traxBxoro 6eroro nayccoBa upa 6(t) c HyneBhDr cpeAH!{M

tr nocronHxofi alrcnepcxef, oe, qetrcra5reu cranAaprHru.l o6paaon [?]:
pagpeuaeu Ha ra,(q,ym Toul(y t! orono ojUroro cTaHrlaprHono otnJroHe-
Hra or a.e. oTbEr}lBaeM ygen cruaftla t. t{3 ycJoBnr nepeceqe-
Hxs OlfiKqxr{ 

*i+ t

o.(u) = l4r.t.) -r l (3), lo. r I

c rpr{Bo, ffr . Ilycrr Tar(oe qrcJto 4l r A]'ra Ko,roporo BoepBue aHaqe-
tuo oJ(rJ+1) crsnoBrrca Oorlne . 

y'7Gpl , Hart-q,eHo. Jro ogna,{a-
etr qTo EIIqrHa noll)eilHocIt{ Er(n, He fipotxBopeqxT nxnoTe3e Hop-
MarbRocfli pac[peAeJreHls dux6xn npx 2 = u< El x nporxBopeBrr ef,

flpr E = EJ .1. Tor4a gHaqeHx, t"j{rr, Ll'l("rr-r) npxHxMaDrca

a EaqocrBe xcxoAHoi Toqftr AJIf, cneqyDqeno uara npoqecca.ilepaaa tou-
ra t e(tn) o{Kdlpyerca npoxsBorbHuM o6p83ou, Hanpfilrep, s(tr) =

= f(tr) . B utone noryuaetcfi rc[pepHBHas r]rcoto{o-ntrHeiHaa O]flrtqxf,
BpeMeHx - cn arbl nepBon creneHl.

BH.gcxr.ru ctatrcuqecrtte cBoicrBa IIoJIyteHHopo peuemtx. flyctt
Anf, l(qqoFo j = 1 , . .. ,p Ha paccm,tp]{Baexol'{ yqaclRe tr
cnnrar u(t) aB,raerca rt{HenHon QyHrqnen 8pe[€Hx, r.
Ha atoM lmepBsre qaxHm ]'Aoa,reraopmn uogean f(t.)
+ !(t^) , 1 = kr,...,kr+nr..

AnnporcnMxp)€M ottr qanHue no cnoco6y Harueflbllltx tBaql]aroB
(I). torqa noryqeexrE no ilopMynay (2) KoerloxqxeHru c. , F, ,Brro"-
Cg OqeHrari{x,UIfi EJll.tqIH aI bI nPn,ru rell,orXu 0. ='f(tj - ) -
- !:Jf (t- .- ) cytl Bn6opo*rbp cra{qaprt{Ee *-o,i""r". iJ;*r"J tl+n 

J

.I3!{epieuEe
er + bltr +

J
e
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reopnx cratr[c.lrqecrono oqeHrBaHr,rfi (cM. [8,c.635]) sHaqeHle 6t(p) =

= # ,!ra; 
.rrrr opnnof, qnf, Al{cnepcrr EWa E(t.).

C apynofl cropoHhr, uro6u oqennfb q]rcflepcxD rlpa E(t) , l,rorno

BocnoJr bgoBartcf, HeroropuM cnoco6ou orberaHua yqacrfta nganll{Hl{r{ no-
nesHoro ct.tnHaJra u(t). B 4aHHbD(, Koropbp r,rsuepeHH Ha ral(oM yrracr-
Ker npxc)rrctByer oAHa roJrbro r[yxoBaa Ko]trIoHeHTa, T.e. f(t.) =

= E(t.). i = 1r2r...t Eo r rAe ao - noJrlqecrBo rorreft Ha JrKagaHHoM

A

B

g BCA

IBB ABB'

"rc

Pue.2



yqacrKe. TonAa Axcnapct{D qy 8 €(t) lrmHo oIIeHrTb rlo sTxM Eo o{-
cqe!8n, nolr<|yrcb {opuyno

f'z(no) =-I E fz(t,).
!o -11=1

Cregoaarerlxo, axcnepcnoHH@ otHoleHne r(p-tr' ' ao - 1 )

= dz(p) /62(0) rfiHo rcnorrbsoBa?b a RaqecrBe crarrcrflrr r no E€-
Jr[qnHe EorcpoI nprlHruaeacfi pe[eHre o roxt oHaq[ro nt{ AaHHHe f(tr),
i=1 ,... ,& pscroqfircs c rJrcortrlo-ul]{HelI{otr rrnoresofi orHocrrerbHo
cxnnara u(t) B grry re ,loqra:<. B lox crytree, rorAa clrnHaJi u(t)
He fB,Irerci rycorlro-rrrHetblEr Bo EpereHir, BrrtI{Ha 62(p) aBrrrercf
oqeHEon ,q,Jlf, Arcnepcxn cyxru nj,xa E(t) fi oflloroHeHla cnrxala u(t)
o{ rycoqHo-,rxHeltlon rffio[.e3H B paccr.aiprBaexof, o6rac"x rgr.BHeHxf,

apryreHaa tr tar qto !8[y0e]rrui c,rfiHEI c]lFHaf, almpoKcl{ErpJt6rcfi
E ArlcrpeTHor cPeArcKBqqpe,rrtEcror cl|rlc,le l(ycotfio-|,tnHefrron o]nrr-
qxef, EpelcHr. fua rono qao6H noq)aHoc"E en[porcxira4{r 6rua co-
nlacoBaaa c JDoBr€x qgAnrtrBaoro 6eJroro FsJccoBa Eyla E(t) c Hy-
neBEr cpear u r nocrodfio Axcnepcrefi, npoEpiarcfi crallctrqecaaa
Fmoresa o !or, roo qloHrrr 62(p) r 3t(.0) notr! reHH xs qAaoro r
roro re Hopra^lbHorro pecflpeAereHra. .Tonga ctatrcrlra !(p-i[, nod)
nolro.tHteBcf, pacnpeAeJreEo ormepa. B cJrlrus, ecJrx n-oryqeHFAs c!a-
rrcrrl(a gHaqr{ro orrl{q*lcr o{ o[rAaarol coFraaHo pacnpeAe.lem {x-
[epa npn aq[arorox JPoBTG aHaErroctx rto oto roBopxt o lolrrqto rroA-
roHra 6ura nporgB6A6Ha EoEspHo, lr Heo6xoqxlro noE ot]xfL ee tlpx
Alrlmor sHat€Hnx naPar.etl)a o' a (31.

Ha prc.2 npenctaBr€H npxlGp wcrenxoFo pac€la no np€&[qox-
Hory ertopx ay AJrfi xoAerr srotrtporE)A:tor?artsrpcf,opo cxfttaral f,o-
topes xlleor E{A o$rEur

o, -aL= tr < G. r < t. s E

3ll tr, o s t! <!, lEat.31,
u(t.).

d! trro ,9 .1! {ti . !<
4

5r
It..f . (t.5 3r

1

5rilrb t.+ or9 da 4tr+ .h 16 t!.

7l

!st
2 I



t, = t.-,* # ", t =23,...,220, ", = -f ,

c HaJIor(eHHHMrl Ha Hee Kore6aHr.rf,[4{ Bbtcokofi qaclo,rH 0 rolstD3;& t . CxM-

Bonbr A,B,C coorBetcralm{ BHaqeHtsM xcxo4Hbo( ,qaxnbff r BHEAeHHEM Ha
&'r6aBxrHo-r[{@poBoe fleqaraDqee JErpof,crDo. Cnasraaa nr{Hrr r.r3o6pa -
:fiaer pesynbrnplmtlll{tr cnnaf,H. ttaparleTp oa au6xpanca no roqHocrr,r
EocnporrcBeAeH[a xgollrtrr.u B t{cxo.qHoM ctrnale. Ilpu HaloIJrr&€M gHaua-
Hr{x q2= o,UUUI qoctrlFHJmo c,iaTfle B 6,9 paa. AaalonrqHEe grcnepr{ -
ueHru 6M!,r flpoj(elaHu c aJrropr{rMor{, ontrcanHbrM a I I] . Orasaloca,mo
[pr.r HaruryuueM gHaqeHl.tr{ nE)auerpa ot o6a 8.rrropnrria ,u,8DT [paKtlqe-
cKr{ oiI HaRoBEe peSynbTalH, Ho HaI SJlfopt{TM MeHee ryEcTBrfereH K

tr3MeHeHrr o? maocrrerrno Harurytmelo gHa.leHltfi.
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