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cToxACtUqmHAn MoAEnb Arf AHAJMSA lIil!,t0AyJBHU(
B8AI4|{oAE UIETR B CnEPATI{0[+|oR C}tCtErE M},rHr,flrAfiC

B..[.Kopneea

0nepaunomraf, cucreua (C) au,fl{cn{TenbHoFo roMnJrenca t,tg MI{HH-

3EI npegcraaaaer co6oil coBorcyrrHocrb [ponpaMMHbD( MoAyrrefi (6aoroa),
pea,rn3yfilq[x nxre@fic Me[,qy npoFparoiaur nonbaoaarenefi u pec]pcamr
clrcTeuu. Mogylrt pacqpeAeneHbr no AByrii JrpoBHfl llpnnlrrr,rfi peoemf.
Ousrqeeru onrir paccpeAcyroqenbr no oneMeHTapHHM Ma[r{Hail (3M) oaereru
tI-3 ]. Mogyan nepBoro JpoBHfi HasbrBa.Drcfi AxcnerqepaMr,r oJreMelmapHbD(

Ma[[H. B xaxgoft 3M ra<ogrlcfi cBofi A[cnerqep. Mogym Bropono ypoB-
Hf, HasHBaDTes craglxw [[enetr{epaw no!,cr{cTeM. B nalgofi noAencre-
Me r,rireercn oglrH crapttnfi gncnetuep, Koropbrfl rprsruecrcr H$(oArrcf, B

Raroit-rm6o BbtreneHr{on 0M noqcncreuu.

.flpleneruepu 3M o6ecltetmsamr BbtnoJlHeHr,le orAenbHbD( BerBeil na-
parrJreJrbHoil (n-) npor?amrH lr lpynnoBbe BsafiMoge$crBns rrcr\Ay ErBr-
Mr,r,cTalmril [ncneTqep oTBetcTBeH 3a pel[em{e n-rpolTaroilH B LIeJroM,

a rarile 3a Bb[IoJrHeHr,le rHqxErAyalbHbD( BSaxMoqeilctmfi ue44y FTBfi-
Mr.r [ 3].

itail[brn floJrbgoBarenbcn{R npoqecc nMeer AocrJm R nauflr BceR

eHcTeMbt, OAHaKO ttiilexaH[3Mtt 
.qOCTyIra K nailf,Tl,l ApyMx 3M OtlUqaencs

6,1 .pglaHr3uatr Aocrlma K IIaMrfH,t cB@fi Mzu]tHbt, T.eo oneparlBHaf
naMrfrb Bcefi cxc'reMu IIo. ocHqueHr,tD K noJ[bSoBaTenbcHttv npoueccaM

rpanrJErcf, Karc AByx)fpoBHeBan. llepanfi JPoBeHb - narrfi-rb c8oen otl,
Bropotr - flailmb lpymx EM. Ilptt orou Aocryrt K naMrrrx Apyrrx 3l{ r*o-

fer oelnqecTBrrsTbcf, roJlbl(o n@peAeTBoM onepatqpoB cncreMHbD( BgaHMo-

trcilcrern.
B caaglr c qeHrparll,tslmqefi poaao crap8eno Aficnerqepa [peAcraB-

nm,r HHTepec pasrepH EpeteHHbD( sqAepreK [.tlf npoueecoB, Bilno,IHfroqfix

e nouoqbo oneparopoB fingnnr,rgyalunr,x Crc'eunux Baar,lnroreficreH'7
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(}{CB) Aocryn x naMmr{ Bropono J4)oBHf,. fua noayrenrs cqeHor gtltx
sq[,epleft a pa60re [peAJlanaercf c'ro(a(yrntBcEafi rolenb esaruogeficr-
anfi uerEv crapl,lu trncnerrcpolr noAcxcreuH I{ Arctrerqepauu 0M.

Cxeua aga[uq[efi cr errfi Me[rly BTBTnM n-nporpaMMbri .q[cnerqepaMl,r
u cTaprlili( --iucneTqepoM npeAcraUlnercf, cne.ql@nu o6pasou. Ilptt o6pa-
5orxe onepalopa i,lCts ynpauleHile t,t Heo6xoA[Maa nn@puaqnf, nepegeer-
ef, [ilcnerrepy, HaxoAfleMycfi B stofi re 3M. Srot .q,lrcneTtlep, noJI)nII{E

yTq)aBJIeHHe, yeraHaBrll,tBaeT IIpl{3HaI( SanpOCa I CTapleMy ,E,HCne1qepy.
Craprrf, n,ncnerqep no KaHaJIaM MefiMa[r,rnxofi cBf,sr nocneAoBarenbHo
npoEpser Ha-wt'.ore up}lsHaKOB SaIIpOCa OtI Ar{CIIeTr€pOe 3l{. 06Happla
3anpoc or Kamono-.r':udo ullcnetqepa, oH fipotL[aq,uaaer KaHaJI cBfig]t K

coorBercTsl/ouieit 3M H npHHl4Maer or qrcnerr{epa neo6xoguuyn unoopua-
uun (naenopr sarpoca Ha sganuolel:lcrB[e c ApyPofi mtasn). BerBt,
BHgBaErras Bsar,rMoqeilcraue 6aoxoe 6,etaBnrcR B oqepeflb [.qWI{x ET-
aefi. Ctaplrail qucnerqep npompfler roJIbKo Te [trcnerqepu 0M, y Ko'ro-
pu( Her')tulqux BerBeR. Ilocae o4Hot<parHon nporepm,t npusHaroB 3a-
npoea or AncnerqepoB t4 ITpueMa 3a[pocoB cTapu}lil Al{cner'€P npoE -
pre,r ycnoB[e cnHxponusaul,tt{ r,nfi ftartgono sanpoca. Ycaoeneu cn}rxpo-
nlrga4{r4 fiBnFeref, ilcTl{nHocrb onpeAeneHHofi ronrqecrofi tffitc-1tttt Haq
gaqanHbuu ceva@opam,r. Ecln q.na garlpoca rak€ ycJloBlte BbltorlHflercf,'
To crapl[]rn qncnerr{ep KoMMyrrp}rel' KaHaJI cBrrst{ !re,(Ay 3a[paEt{Baoqen
,r gafipaltnBaeMofi BerBfiMttrnocJle qeno oHtt peanltsJnor BganMoAefcrBne,

sqgaHHoe oneparopoM l4CB, a rarcre [3MeHeHre coc?of,H],tf, ceuaifopoa.
cnrcor 3a[pocoB Ha BsarMo[efictare fipoEepfieTcf cTap[[rM AncnerqePoM
MHoroftparro,rar KaN Hlre crofllle no cnrclty (a o,{epeAtr) saflpocu Mo-

rYr trenarb ycnoBllf Cl{li(pOHXgaUIH l,tCTl'lHHblMI,l .qnf, BUIIe CTOflUx 3a[Ipo-
con. [IporpEI ocyqecTBJltuTcr Ao rex nqpi nora B cntacre ocaaHJrrcfi
roJrbKo TaKxe 3aITpoeH, AJIfl Ko{opbD( ]rcroB'|f, c}ltlxpoHullsrlxn He Bb[Ion-

Hmrefi. Ilocae asanto4eficlarr ErBx tipotroJlralor cBcm p86qry.
0qnorparnufi oqpoc A[cnerqepoB r o6c.l;rnuaame safipoeoBt gnfi

Koroprtr Br[loJrr€Ho ycJIOE{e c}lFrpoHxsallflr, 656eu Ha3HBArb l[ruou o6-
errym{BaHr{fi nofler.re?eulr. Ilocrorrry n-npolpamre nneer naqa,nsxuil Mo.

MeHT sanyeKa t,l KoHeqHo€ Bpeun peEeHx6, To ( B npe[nonfieHr{}r cneyf -
erBilf, TJmuKoBHx o{T}raqufi npr asauuogeficrann ptrfi) 3a EpeMfi Bbr-

noJrHeHlrf, n-npoFpailMbr crapxR Axcnerqep ocyqec'l'Bl,IT KoHeqH@ qI,lcJIo

uflKnoB o6clyrnaanua.
CSqaoctr paceMarpilBaeMofi Saqatm cBfiSuBaercf, e orBerero{ Ha Bo-

npocu: I) rcaxoeo cpeAHee BpeMF sa[ep[er qrfi qpoleccoB, BHnonHm -
qxx c noMorlbo oneparopoa llCB flocrvll K naMmr,r Brq)oro )PoBHs;
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2) raroaa SaBrclMoeTb Me,(qy ftonrr€erBo!{ ErBen n-qporpaia,rbr H Be-
nr,tw{Hoi, JrKagaHr{bD{ 3qqepEeK.

Bpeua sagep,reK, cBfi3aHHoe c HeBuIonHeHreM'fc.,IoBl,til cl.tltxpoHl.t-

SaIInlr IInf, IIOr'Ib3OBAT€JIbCIS{X npOUeCCOB' He yqlTttBAefcf,' TaI( ftaft OHO

fiBJrflercF cyqHocrbo napaJrnenbHoro aJrrop[TMa, a He AeflcrEr{fi 0e.
B $2 onpeteJrrrorcf, cocrof,Ht,tfi cr{creMu B Ar{cxperHr€ MoMeHru

EpeMeHx Ha HeKoTQOM [pOr,rsBOnbHOM rIXrUIe O6 Clyxn earu a.,EIa auqucae -
Hr!fi eoc.r,oftnrfi ct{creMbr BHBoAmcr per(}rppeHrHbE @pr,ryau. B g3 onpe-

AenfleTef, SaBr{c[MOcTb MefAy I(oJInqecTBOM BeTreA B n-rporparrMe il E-
.rxqrHofi salep)fieK" llpr.r uaxo[geH[lt ]rKasaHHbH sq8epreK ]rcnonbsJnorcf,

peKlDpeHrHHe $qlr,,rylu, eunegennrc a $2. tl $4 npraegeH rs,rcneHHb[f,

aHarlll3 nOnJrqeHHbD( B CraTbe pegyJIbTaTOB AIf uHcTeMH MI4HfiAKC.

llo.nyuenHue pesynbrarbl Mor1m 6urr rcnonbgoBaHu Anfi aHanxga
.rm6sor nepapxr4r.recrc[x cl4creM, ec.[n cxerubr asanuogeilctu,tfi uergy 6ao-
KaMr,! cMerHHx lponnell aH&rronnqHu cxeMe B3ar,rMoqef,cranil Metr;1y crap-
!lll,!M [L{CneTqepOM IIO/ICHCTeMH 14 AnCnetUepar',rn ?M.

$2. BuqlcaeHrle coctorrHxfi cncreuu B AncrperHbe
MoMeHTH E)eMeHH

Mnoxecrao ErEf, n{rporpailMbl B Kaqbril rprrcnpoaannufi MoMeHr

BpeMeHr.r flen]rTef, Ha TpH noAMHofiecTBa: rrrot n3, n*, F.[€ no - MHofe-
crBo rerEefir B roropbD( net o6paqenHfi ft oneparopav l4CB; ns - MHore-
CTBO FrBer, OT KOTOpb0( IIOC,r.ynX.'U,r Sarlpocbr K .o.ncneTqepau 3M n een-
srl c BHlorHeHr{eM oneparopoa t4CB; rn ( - MHo[eeTBo BerBefi, nocraB -
JreHHbD( B OtrepeAb Ha o6eaynueaHue k craplreMy lHcnetqepy (HesaeHqa-

MO OT TOrO, BilnoJlHfiotea n.[[ He BHnOJIHftoTcfi ycnoBHf, crHxpoH[3atlfi]r,
yr€saHHbe B gafipocax). Ilpegnoaanaercfi, r{To B nal{mlt KartAofi 3M non-
errcTeMH HaxoAr{Tcf, ToJTbrco oAHa ETBb n-rponpa!.{t{br; o${AarMe ycJloBr,tf,

eunxpoHr{3aqrn x oir,rAaflne o6cJlyrftrBail{f, SanpocoB o3Haq8.oT, qro pe-
rueH?re Bcefi ETBI rlp]rocrar{oBJleHo.

Ifrr.u o6orpuBaruf, nogcncrerH pa3reJr[M Ha ABa erarra: I) aran
otTpoea AlreflerqepoB 3M u npneua sanpoeoB; 2) etan o6enyr[Bamtfi 3a-
npocoB, nnf, KoTopbD( BbmorHeHo ycJroBle cnHxpoHnsaql,ll,l.

l,lcxogn l{g onltcaflHofi eule cxeMn BganMogeficrauf, Me4qy Eerort{l,!,
[.nenerr{epaMx l,l cTalillrM Ar4cneTt{epoMr Ha nepBoM srane Lulgna o6Cny-
[nBaHuF BeTBn n3 MHorec,rBa m3 ]EaJrf,rCTen n go6aelmoTca K MHofecTBy

q. Ilpraueu 3rl,t y[aJIeHHf, ]t Ao6aueHxn ocJ@ecrBnf,orcf, tro oIIHon aer-
en e ra[qhiir xucteetHHfi MoMeHT Bpe$reHr.
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Ha atqou 3Tene BTB,I r{g uno[ecrBa Ef, AJrE Ko{qpED( BHnoJIHf,or-

ef, yc.,loB,ra efilrxp0HHsal$.lrl' ]EarlmTefi CTaIItIrlM A?lcn6tqepo,l tt gO6an-
nmrcn r wrorecrBy !lo, Nar( n B npegrg.]qeM eJr3nraerno ognofi BerBr{ B

xaxguil [rcrpernuil MoreHr EpelleHr.
Ecrecr a€gno rlpeflnoJloro,trb r txto oneparopbt crcreuHbD( manuoAefi -

ctrrfi aerpeqaDtea a rax[ofi BerE{ crytrattnru o6paaou. ,Il,lrr Halrlx rle-
refi AocTarotmo ilnxcrpoBarb RonrqecrBo BerBen l,rs m6r nepeEeA[[{x B

BeTBH rffiO[eCTBO lagr B nrCKpeTHrc l{OMeHTbt BpeMeHil, CoElq[,anqlre C

Mo{eHTaw [epexola BerBen rg rlg B BTBtr nf, t{ r{g rrr a no.lloorony a

nax.qrft rfirrcrpoesru{ufi uouenr Bpeue}fl j Ha l-M r[rxJrg . o6eagrBaxrr
cgcrof,?rre gncreMu MoiHo xaparrepr,rsoBarb rpoftrofi: t! t)= ( .[tJ{i),
'!.)ti), .j,)(i) ).

&s o:iinearun paccMarprrureuono [poqecce goerarotrHo srarb coc-
Tortfle cncreMH B Ar{eEpeTHHe MOUeHtbr EperielMr T.e. l{rETb eTo(gcTu-
qeeftl4o nocne.qoBareJrbHocrb glr mo6ono rryrrura o6ealarror"t r[ t) -
- rli! s(r) ...- r!,)- ... .

Eygeur rpegnoaanaia, qro trepexo[H ErBeR rs no r ns np€Acr,aB-
rgrot co6ofi HegaBncr{Mrp cayualtnte co6rmnR, T.e. nepexog ETH,I rg
.o B.g He gaBrctaT m npeAbtryr4,rx nepexoAoB Kar B eToil f,e reTBr,
.rar r B npymtx EetBm(. Ilpegnoaanaeu, rarcie, qro FpomHocrr nepe-
xoga rargofi Berar rs MHmecrBa % B M]rofiecrBo rrs na m6ou rfitrcn -
poBaHHo{ EpeMe}rHoM r{HTepBarre e paffia Pn( e), a Epof,rHocrb nepe-
xoAa BeT${ r,r3 rrfiof,ecTBa Ex B itHofectBo llo paEla PB(e).

Cqlraercn ramf,e, qro rIM asar,ruogeficranr srpfl Her ryunoBEo(
cnryaqril. IlpogomnrrpabHoerb nepBono grana l-Fo grua o6uymaanrr
o6ogtrarnru uepes rlr,! Brqpono orarra - uepes n!l).

Hafigen Eraqare coctonuxe ct,tc.eMu Ha nepBtRr qr{rre o6caynnaa-
xur. Ilycnr ncxo.flHoe cocTo*Ine crcteMu xaparrelnsyerca lpofixoil:
n[')=11(')16),n,!'){61,.1')td) } . Berru npar}a.epveu or r so L,nge
L - rorrrDcrso Berrt (0iI) a noAcncrerft). 06o*rargx qepeg ta (a -
= 1r-.,L) BpeMa' no'rpatpxHoe creplIlxx Axcner€pou Ha oflpoc cl-il aet-
En, e rtpes to (F=1r..p) apau @poca ErEl p ll,lDc EpeHt IIpr€-
Me Sarrpoce qr Fcooa Ftct BlDqelro .q,nellerttgpa. Bpeua, notpataHHo€ erap-
Eru gxcnetqqpou xa o6ot3Ernarme v-Fo sarlpoca' yc,IoEtre cmilpoHt{ -
saqfir Anf, Eorqporo BHnoIHedo, o6ognaruu tEpeo ty (rr1 ,...])'nAe
k - RoJrnttc'rBo rlmoB SeIIpoeoB.

Bepomnoclr. nplrHq[Jlg,rttoen ngppofi orpap{paerofi FrEl Mt{ore-

crBy r0o eer r[')(o) =.11'(l)/(r!',)(6) , rlr,(4).),a cporrxocrr

ee rprpannerHocrlr irHore.r"r r" ecrr r[')(/1 = .[')td)71 ,[t)tl) +

* *!')t6l l.
a,4



1

06osHadnru *o=t 
*1r.,,, 

*p=# 
ol, 

,u, rr=* jr., Bpeuennofi

nHr'epBarl € au6pan rarr trro 1fo = n;O, l[U = n.€r Tr*r.8, r.Ae Dl ,
ne Ir- pau[oHanbHbe qrera, npeBocxoA@ne fi .

Mareuarlrqecx@ ofifiAaHr,re EpeireHn o[poca unfi orpoga. n qp[eMa
sarpgqa or flnenerqEpa nepBoil peTBr{ paBHo 

"r.8 = r!1r(l) .ro +

+ e\1)(il 'rp = pl''{fi) ore+r!1/(l)'De.B . Bdpomnoir" repexora
FTBI.{ n3 m{o[ecrBa r[o B % Ha [HTepBaJre 31. epaBHa Pn(t' 8) =

= 1 - (1-h,t);cr.1aree n ianncnr rnna X(^t.e) 'u M(a.'e) ', r.ge
Dd - nporeBoJrbHoe qlcJro, 61geu onycrarb e ga r{crJltoqenr{eM cJrwafi,
EOrEa A=1.

Marmugarute Konr{qecrBa BerBefi trg r{Ho[eerBa Eo r Korqpue ga

speMfl orrpoca (n npneua sanpoca)x) nepeofi ETBtr nep€ngyl B MHo[ecr-
Bo m"r paBHo:

u['){rr) = n'.1[.,,0,' $( t,)(r-q ("r) )" [')t/r-.

(3gecr H)i[Ho otrxqarb nepByro qlpalr{BaoM]no FrBb r,r FrrBb c nopf,Ro-
am nomepou I.)

Ilaparuetpu 
"o"ro""n" 

,lt) 6yayr rnem cJreglnowe sHarrHr,rfr:

^[,)tr) =,['){l) - u['){",),

'j')trl = n(r)1P; * u['){rr) -'j')tll,
"(.)(r) = 1- a(.)(r).

3gecs u( t)(/) ecrb,Mgrq6rrr,aHxe,rgperoAa Exnfltq],qef, gqlunaaeuol
BerE{ ns Ds B \: u[t'(/) = 1.plr)(l) + i.p\1tG) = p:t/(l). IIo-
crconbry AlrcnerqepH (rrpalrBanlcfi no cErcsyt rpodxqnuo gHarb,

croJrbno 3!l rprnqglerrr MHGectBail no n tl6 B-o-cramercr,cplcre.Co-
o*ErmBlmq{e Marorraap{r o6osyapru-,nep6i il.) tl l, {,')ti ).ooo-
snaqru Beporrnoerb r|"(i; = ft!1'(J)7n!r/(l) , rorAa .qrf, I = fi,
t,,....,(.[')trt,. .[')t(l I
alr'(c) = rft'(i).rliltr-r) - ufr'{i-r),
4',,, I = a{' ) t l-r)*(^l' ) 

t c-r l-n[' ) tl ) ) r!' )t 1-r )-u!. ) ( l-r),
*) .q-""-r*"a.o ".p"*g onpoca (!r nprreua aanpoca)" 6ygex ynolpe6 -

nfiTb "Bpeua onpoca-r eern He? oroBopKl{.

,[')tol
t

k=t
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ryre r,,I[')ti-rl = r.p[')(i-r) * l.r[r)13-1) - *[')(i-1)
Hafigeu airarorrrrrHbE Epor,ritocTlr lr MarmrtAanrfi trpn oflpoce Ero-

pon BerBr:

# r)rrl
,o(')(r) =flbryIt) d')trl

r[')trr 7jr1)+4il(1) '

"..€ = "[')trl.o.,. 
* ,jt){r).o;e .

B o6qeu cn] rae Epof,Tnoerb nepexoAa ftarofi-rn6o Frwr lrs no

Bns npn ofipoee i-R Bererl paBHa: , a - "rf.!t ")) 
rn{r.)rr.ge nep-

abrfi corctfinreJrb ecr6 EpomHocTb rono, '{To peccuarpHBSot{af, ETBb
HC nepettqer ng no B Dg Ha xHTepDa,re or HaqaJra garlycre eTofi BTB}{
an6o orHaqaJra nepexoAa FTBr,t Hs E)[ B ^o t{ Ao [HrepBa,Ia tri

l-'t I= I t
Pr(.=E.t") =, -,Ir(a-rn(e)) ". oncmga

"['){ r)
u[t){r.) = E *' t][.,, 

r, 
L(1-nn( tr))nn( tr) Jk x

r=1

x !,Jrfi llpolgBoJlbHono lr:

,!')( r)-*
x [1 - (1 - +r(tr)).X(r.)] "

"It){.-r)y( r) (r.) = E
I *= I

n..15 r,,.-,.) [(1 - rn ('!'',))'rn (".)]" *

"[tr-tr-en,"!rt ), x ('.)]'[') 
1'-')-"

ltrarorr4anne nepexoFa\orlpalnBeeMofi ETBl,t t{a IIb B h:
= 1.P3(t,(1) * /.P:1/(1) =,rf1/(1) .

[apauerpu coctomnrn r! t/ 6yn'rrr cnenJnoqnror:

,!')tz) =,,[')(r) - r,:!'){".) ,

(1)

,!'){r) =
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,t)tzl = .("')trt * u!)(r.) - uf )tr),
.lt)tel = r -.f,')(z) -,k)(z).-

D ncpaou qrue o6oprBaxrr cragreuy

"r"" 
,!'){ll * .(rt)tll = er BerER, r.e.

Ancllerqepy

n1') = :t
' a= I

HJfifHO O[pO-

r€"
!

llapauerpu cocrortrorf '[]) 616,yr nuetr sHaqerqf,:

r!)terL = .(ot)tcr+)-m(o') tar),

^! 
) te, I = .("' ) (e.-r )*u(o' ) 

{ 
"a, 

)+r! ) ter-r),

.f')tc,) = r -,f)(e,t - .!){e..).
6osxai, s(r) -,1{.) * *(r).
Ha 1-r qrrlre Bo Epexfi Booporo oTaIIa o6oryanaaruf, garlpocoB

apcln ErFn mrfiecrBe no H)mHo pegr[qesb BTBr{, san]lqeH}rrp Ha

pagH6o( t+rrJrax o6otyrrrnamrf,r B rou rflc.lle ETB{, [p]rHq[nefiqxe rno B

rconnul rot{eHr (6ygeu o6osnaqatt rx il. ).
ilatmrgamrg FoJrutrecrBa ErE[ ]r mmecr Bo Ber Efi , neper[elmr,lx

rs \ B no na t!r/ (1=1 ,...,n)r 616eu o6osxar{arb qepes uc. coor-

FrerBeHHo [o . X4arreplofi oco6eruocrun ErBefi Hg iio{oiecrB

fr", {r=1 ,...rol .rurtuore' pasHbE MoMeHrbr BpeMeHr,r nepe:(oAa }rs ,r B

%. ..o [aR rarqofi BerBH, T.e. ETBI{ xireor pasHoe BpeMfi nepega-
nycfta.

Cocrof,Hlre
BOrO U!IKJIa

B

o6eryrr,rBaHrrf,
roHue nep -
r (eosnqAaqeFo e Ha-

ErF[, nqpeneAED(qa,ro, Btropono qilrc,re o6ca3n1npanna). Kolrqecrso
r{s ol,* B Eo Ha rHrepBeJle r:1', paBxo:

,[')tcrl - nr),1'){cr)-. .'., = .I. k;oltrllarl Pi(1-

Orcmpa *! t ) = M" 
-. 
[, .

Tcnepr nau ado6xogruo safirn MaT m{Aanxe KonrqecrBa Berrefi r,tg

uc., , EoropHe ft liaqarry Broporo qnua o6capr,rEaHxa nepefigyr a n".
Ha pre. r npcgcr.aueH nHtepBarr n!t), no" crpenraMr{ yrasaHbr MoMeH-

TH IIepexOAOB ETEn r{3 \ B 
'", 

. .o, d - KOJInqeCTBO TaI(lrX ET-

s



TIVt ve
mmva-r vd

En n *rr= *r.=...= Tru -

= [, ,.* 
oirtr=a.or. 

Bepo-t t----1
mHocrb nepexoAa nepBon

Rrc. I FrBn rB fi", " % ,ra n!t)
parra rn(r[r) - Er), nne r!t)-,r, ecrb r{HrepBarl o'r MoreH1a nepe -
xoAe n€pBon BerE{ rs q " 4, r .[o,Kotrqa nHrepBa.ra n!'); ooosna-

rMM ory FpomHocrb qepes Pl'= pn(1tr/ - rJ. Ila srqlofi BerBr

P. = Pn(r!t) - z.tr) r r.A., Ana qpeAnooregnen BarBr pd-,, =

= rn{r!t) - (a-r).tr)IoqeAnrn BerBb rpn ButuoreH}ru paccMalpnBae-

MOI'O MaTOrl{AaHrfi He }ruuTHB@Tefir TaKrxtlt Mor,eHr ee nepexo8a ns k
s na co8nqq,aer c KoHrIoM rHrepBarra 1t) '' .- Ilyi,ra O = l[cr. ilarmtgamrr nom',ecraa BTER T" fli", , Koro-

pte r roHqy xHrepBarra n!') nepengyr a %, qpe.u,crauaercn B E{.qe
, \ d,-r

crarqqmrof, Qopmynu uliitll = 
.=t, 

*" f(x") , nge oryuafixte ErH -

tn{Htl xk rp}rnnMaor gHaqeHnfi L & ,, .. 1d-1 . 06ognararu D = $ ,2, o..
..., d-1). Bepomroctu f(x.) naxogf,rcf, no Qoplryaau:

f(x
d-r

Itt
E

',. .fo (1 - P'.

t"ft,,

P )
1

f(x.) = tt .. .lo (1 - Pr

trltrrrr.

d.- e

EP
t1=1

d-i(r.P
t2=11+l ,

.f(x ) =J

d.- 5
E

l1=
P t (

d-l-r
E

d-J-2
E

t3=t2+1
P ( *.r "'!2=t 1+1 e

-d:r
E

IJ=tJ-t* .,'t,.rl.r(t-"r*r)) )'
0tcnga

d-1

l1=l
*', .!, (1 - Ptr) +

trft,
i)(,t:

36



d-a
+2 E P

l1= i

+j

d.- r
EP

l2=tt+l

tr (1-P

tr( '. .1, (t-"
trit r,t,

d-l-r
EP

t2=t1+t

))+
t

d-.1 d-J-2
EE

l1=1
P ( *tr "'t 1r=t2+1

J rJ+l€D tJ*a Q)

Beponrnocrn

pr = h((a-1).nr.e ) = 1-(1-&11a;;(a-r)", ,

p. = ft ((d-2).nr.o ) = 1-(1-pn("))(o-t)o3, ...,
p., = Ir((a-J).ar.€ ) = 1-(1-pn(a))(u-')"r,... ,

Pd-r = Pn(nr' o) = 1 - (1-ro(e))ot.

Marmrgamre d:lol umro rHreln,pen,rpoBarb tcer h(:)(r[t) ) -
Marm,r[aHxe BoJrrqecrBa B€TBfi t{3 [c.r Eo?optt r ro]qy nepBoFo

rprr.ra o6orpnaaHri, r.G. n RoHqJr nnrepnJra f[r), nepeqgyr a EE.

.[,rn onpaneaomn rpe6lorono coerorttrtr crcteuu nyrnro nafiu eqe
MaromAarr,rc EoJn/rqecro{t p:T-[ ns ilo, noropr; ocraHyrcfi b oro{
rmorecrBc Ha rH'[epBaJIe [) ", n Mairofi{AaHre roJrr,rrEcrBe FTFfi n3

4, , **ophp octaH]mcfi B gToM MHorec.[F K r(o{qy rono ro r{HrepBa-

d-r
.(EP

tJ=tJ-1
) )...) + (d-1) lt p

r r€D
tl'

JIAG

Ilepeoe Marornlanr{e onpenenflercf, ns BbrpareHna: aft)td I =

= n[t)ter) - rr[t)(B!')) , m" u[r)1,r(r)y - Marg(Aaru{e KomrrcrBa
Frpfi rs Eo, nepeuenEnx B Es Ha nnrepBafg,, f)t',BurrxcJrfcTcfi oHo

'" T:ff 
"' 
ll'.ffi ;;:,ffi Tffi;:', i"li l-,,1" ;; ;Ir"lr .,

a xaqansnutr rdGHT BTqloFo qrma o6orlmrBaHxs:

,[')t6l = 4')tll , n!',){il ,

yl

,

t



^\')$l -,t.)(Q,) * r[')t*!')l * {;)tll,
^f)tol = " - ^[")@) -4')tol.

0rcmga onpegeJrf,eu coerorro{f, cncreuH He Eoqpou quue o6capn-
BaHI{f, B ApyFne MOireHTbl E)eMeHx:

tfi<it= {q$ff"%, "['){l) =
') $)

@) (fi)2

3

.,. = P["){i) o, * n[')il) o.,

rrc 4')<Ol=^l')(il n 4')tll = d.)flt.
Ilapar,rerpu cocrortrrxfi ,1'),

.[')tr) = r{')trl *u!'){",),

.[')trt =.[')td) * u[;)t.,1 - ,l')td),

4')t.l =" - .[')(r) - ,t'){r),
nre {')trl ={')<fi1 - u[t){.,.) , n u['){r,,) ButmcJrnercr no
rtopuyle (I), a ftor@on rHrcpBsJr uer,qy Haqarlou sellycra pIE[ r{g

to u t, paren gtr/. MatornAarore KoJIrtFcrBa ETFf, t,tg M"r, *o-
rQbr ocTaHyrefi B eroM wIo[ecTE B KoHItrc xHTepBaJIa 3r, (8 BTqpoM

unue o6cayrrBsxt{r, 6ytrcr paBHo: u!t/(t.) 
Lr". 

- r}l/(t,),nse
u[;)t..1 - uarorxAanxe KoJllrtrccrBa p*in ," ficr, Kotero E RoHrly

rHlepBarra t., nepcilgyr ,a ,",.. Eo B 
^Eg, 

BulrxcJlrprcfi oHo no 6opuy-

re (2), a [oaop],D arecro d-1 HJfiHo no[crail'r'b llc tt P, =

= rn(r!')- n, +tr), p. =pilnlt)- 2tr, + rr),...'eu^ -rlnn(tr* tr),
pu^ = &r(rl) . Haroreq. d')tlt = rp[')(d) . a*l;I,n = pl')(l).

c
' Ar-o**o Ha(or,rTcs sHaqcHlrr nrparcn1loB cocrorrr{F ,!'), 

"onpr BHqxcrrerfir ul"(t.) no @pxyae (I) B HCe AJm Bepomxocrl{ Pn

**o t!].. 
noncraBrrf,er"" 

"(')*'_-r]., r 
r.c.
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p, (s(' ).:i;r, ) = 1 - 
"1,,t 

- rn ( e) I a.f;' t, - nn ( e) ) 
t' (. - pn ( e) ) 

Mo.o',

a ru)r.r Burucr"o, ujl)(tr) no {opuyne (2) epomnocrn p1 ,p. ,,..
...,r*"rO*". "fr" &enpqre sqAaHrrfi: rr= en(r!t'- Er*rtrtr),...

...rPMcl Pn( 
,lr.r).

E9 gr,opou lptltle o6capuBaHl,rfi crqpxeuy Al,Icflertrepy
gxrs ,l 'J(l) *.!t'J(l) = Q. aeraen. Ilapar.reryu cocror?{r,rn

nMeTb sHaqeHr,lfi:

,[')tc,) = {')tc.) . u['){ro.),

,!')tc.l = .!')(q,-tl *uft')thr) -u!')to,-r),

,[')tor) = r, - r[t)(c.) -.!')tc.).

qlpo-
6ygyr

-M r,llrr(rc
HE(OIflCR trO

t F,4c

;ry"

CoerofiHr{a encreMH H8
o 6 c r y r Dr B a H H f,. Ilaparcrpu cocrornltfi
dqnylau:

Mc
l-1

o.[')(ll =5(r)G)*u!')(ll*u[')tll* ... *m!'),{l),

,['){t)=,$-'){e.-,1.u[;)tol.dl)tll* ... *{,;)_,t/),

,[.)tol=r -.[r)(d) - ^S,)ul.
B errx BearcHrrlD( 4')tol = fi{t-'){Q.-r) - u( r-r) 11( r-r) ;

er-r= *lt-tXl) * rtt-'){l), 1( r-t)- ,,"r-,*r. ilarm[amrc u".-,
H&(ort]rrcfi no Qqlryac:

- 
r['-'){c.-,)o."*, 

.r){Q.-,.) r}(r - e";^l'-.,)(or-rr-..,,r,
I=1 m\ I

f

r['
i
)

,( r-t)11( r-t)1 BbrucJrf,crcf, no 4opryae (I)
o,r HaqaJra saflycra EtFn rg ilo r go 1I

KocopoR rHrepBarr
6cpercn peEH[n{
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j!r.,''. ,1( r-''). (3Aeca ,( r)= n( r). n!t) .) cranaemure ,!t)tl) {*.
= 1r... ri-1) ecrb uarorn[arflf, RorfiqecrBa B€TFfi ," [lcr

...r1-1) , Eo,roptp ocraJlltcb B oTtlx MHo[ecrED( K HaqaJIy

(k=1,..

i-ro WK-
aa o6calrruaame. &nsclmrca oHr{ no Qopuyrat : ,[t)tll = trrrcr -
-'{
ac(
...r1-2

;)tll , k=LP,...J-2
21, a roropp rnrecro a-1

, os" (1) td) Brrmc,rrprcf, no Qquyae
Hlaf,Ho noAcTeBrTb uc rr Ept{ k = 1r..

k

P. = Pn(r!")- n, * .::],r,'', ,

P, = pn(n!"'- *, . l;'-s(')) ,

"n"*= 
,n ,i|],tt"',,

Me s(")= 11')* q(')
+ P(')(r.).rr.o) .t 

Ar"'u ='f-1 
- 

11( 
t)

-- 1r...,i-2), " 
-1,:i-.

,\ ot $-t*1')= ,"r. = i. ,"["){r) nre +u

(6) au,rrcaseref, aH&,romtrHorKaru u[t)tll tt"
@) BbrqltcJrflercn no Qopuyae (2), Ho roJIbEo

Breeto d-1 e dquyle HyilHo no1tcTaBrtrb l(" -l,TaK EaK Ha

nocnerHsfi o6napyrennar BerBh Ee l"natunaercll'
Ilapar,rerpu coerofltllrf, u\'/ oygln c;reg;al@r6:

.[')tr) = {')tr). ^r[;)t.,) 
* u!i)(t.) +... * ,[1].t.,1

"!')trt = ,!')tll *u$){",). {:)tt,) + ... .t(:]-,t",1

,[')trl =r - ,[')(r) - ,t')1.1.

Ilryarcrpu cocrof,rrir rlt)t

.[')tll ={')ti). u!;),t,) *x['ltr) + .... u[1].t",1

0

-( r-t),2



,t')ti) = .t')(3-1) + u[d)t.,,1. *{t]ar,) + ... . u$)-,,(r,) ,

.[.)ti) =L -,[,)til - "t')tit
li[ naroneq, .qnn coctorfiuf, B l(oHqe l-no qrlola o6clyrraamn

cro sapamerpu 6nln rtlerb sHaqeHtrf,:

.['*,'),r,= a['+r)1r,* n!"')1r, * u['*')1r, + ...+ r!"'){l),

,!t'')td) = .(j){0.) . ur$*')15, * ,[;*')tll . ..: ' u[*'){l) ,

afr+.) (b) = t - ^( 
r*r)16; - ,( r+,)16; .

B etnx paBeHcrBax MarmrAanrfi Butuolmref; no r[cpuyaan (I)-(3).
Tarmu o6pasoM, cocrof,Hl{e ct.tcr€Mu, HaqrHafi c ncpBono qI{KJra ,r

no npor,rgBoJrbHbrfi i-fi rS{Rr, HaREeHu.

$3. Bmaacneffie q)eueHHbo( sqAepi(cr npoleceoB
npt,l Aocr]me K rralitrl,r Bropono ]?oE[rn

llpn nurucneHxr{ BpeMeHHbo( g4l,eprer rq)oleccoBr oc}qecrnrmqrx
[oeTyn K naMf,Tr,r BTqporto ]rpoBHfi BHaqaJre Bbrtr[cJrrFTcfi c]rMMepHoe E[)e-
Mfi 3aqelrrer( aeex Be'rBafi Ha rponsBonbHoM E{Kre o6eapraarua. flpn
3"oM paecMarp!,rBaorcE ABa crlyqae: B nepBoM yquTHBaDrca 3qqepftrc,r

1.1l.qbKo ?e\ BeTBeR, KoTorpbe liHr'rqrrfpyDT B3axMoAcilcTd4fi, Bo BTopor, -
_loflonrorre.,lbHo JrquruBaprcfl gqqepx(tcr il Tex ETEfi, EotopbE [pt{ocra-
HaBrrrE&)Tcfi Ha EpeMfi Aoctyrla K lrx naMrat,t. lloele qero Hal(oAr,rrcfi

cpelHee npeilfi saAepiK[ Ka,[Aono [poqecea npil Aocr]rne K na.Mf,rH Ero-
poro .ypoBnfi.

hecumprau nepaufi cJllrafi, ftonAa ]^[,trbrBaioTcfi gapeprxr llr -
tsGil, rrtr{urrp}mqnx Ega}tMoAencrB{fi.

Mat oHr,rI aHr,re c i'MuapHoro Bpe Me Hlt
s aIeprre ft Be r Be R, fipr.rHqqJr€fiaqfix uHfiecrayr..tr,He l-u
qurure o6c-ryruBaHrfi. &rn onpenelgHttf Drofi Bc.utir4trbr Ha{ HeocxoAl.rMo
Hafiru uareuarnr{ecroro oirAaHr4f, il'/(r.e) n [i( :)tt!')i cJruMapHono

BpeMeHr salrcpfiGr Ha trHrcpBa,rar( r e , ,( i) coorBercrBenl{o.
Ilcpac r,rs Hrx

fr(t){rre) = x[t)(r e)il"(.rel *dj)trrelfrB(tr6) +

4l



. r[,:],t e)ilr(tre) r o.. r u[*).-,tr.rlil"(tre) *rf,'){",-,e)t.0,
r[e u[t){rre) - uaromAaHr{e romuecrBa BerEil us Eo, nepemeEllux
Ha rHrqlaanre-sr€ .B nsi fi'"(t,e) - Maroo{Aarme E)eMeHu safepxru
ogHoft mrer Ha nllTepBarr€ r.0 npu yeaorrn, qro Ha eToM HHTeps&[e
BerBE nep€xolxr r{g r{t{oiecrB ilo, ["r r..., H"r-, (s gaBficrauocrir ur

rorc, raRo,ry mrmeerBy orra qpuHqNrexana) c n". 3qqepx[& cwtra€rcrr
.rYflirtl nepexola BerE{ }r3 tro I E3 }r Bo KoHqa ilHrepB&na 

"r0 .
.u['(r.e) (k = i r. ". ,i-1) - uarorr{Aanria Kolrlqecrtsa reraeii, nepc-

,"g;* fis coorBerrcTByDrrllrx r[lorecrB il.c, (k=1 ,,,.,i-1) r i,iHoiiec.tB,i

rb He lrHrepBane 116 ; ra!])tt,e) *-u*r"" ,, *j;]<r,al ,rei,r:

trro c{o BHrficrrflercr rorrbr(o Ha nHrepB&,re r.a, 
" d;)i*-l Ehr{uc-j-.rrr!..J

,rrcref, Ha nHT€pBaJre o" MoueHTa nEpoxoAe FtBor Hg 
"a, 

o fi", (uoureH-

Ta n€peganycna mrr) ;{ Ao ftotrqa rHTqpBa,ra ,rC, l6ar'o,.1:narnc

ll'$)(tre) (k = ti,...,i-i) H&oAurcfl aHarroFuuro r,{;)irro)

no rpqryae (2) c compterB]rDquur Epof,r
," fi.o (x=t p,. .. ,i-1) B na . go,, nu!"o*'Hff,,""i:*"i:r"ffi[1"
nrpexopa fla. HHTepBale r.e paBda: 

J-l
r.,= ? (s o)(].-p {r1")- no * lll-r,")* 

-n 1j;' v n=!r+l r=1 '

:1ra rropoii -

?^= r (-;.e)(1-p ir!n)- zn-o
1-1
ES

a=:.t I
L

r=

,q AnF nccre,J:tfifi ErBil -
pr," = Fn(t.€)(l-pn( 

tlt 
,{") n 'i".)!'c rl j D=t+1 t=1 t*-

Hafuer rerrepb nr{t e) tuft)ttre) HaRqeHu a 52). [armurarue
KoJll{qectBa lnt€pBalroB o or HaqS:ra, l{llrE)Bala r.g r Ao HHTepBaJra

e. Ha Koroporf [po{s@e, nepexo[ prm l{g no a u" (nnr ycnoil{H,
qro Ha 3..Q nepexotr nPo{3meJl)rpoE[ro:

a t+ r

a.



1
t.-1Jr 

r.nn(e)(1-rn(e) )' ,Lf( r.8) =
.i t k= t

1-(1-P (e)) J

nrte 1-(1-pn(e))"'- *pomnocrb nepexo[Lna HnrepBaJre rro pac-
cMatperBaemofi Berna,r Lts ao Brn". 0tcmqa ur(rre) = Tj8 - ll(t g)e.
34ecr xHrepaar e, Ha Kotqpou npoflso[ren nepexbg, cwiaercn npr{Hqg-
neft4rM r4HrepBa.[y sqqep,Rn[ npoqecca.

Tenepa Hau HJniHo Haf,ru rriarors{game cy,orapnono ryeMeHfi sa[ep-
fteK Ha trHTepBa,re n)r/nlrr ETFII lls rn"o Ono paaro:

,7')tn!')) = m[r)1*(r)) [:'rtt!')l * 4A)tr!')l frrtt!')l *

. nli)(r'!')l n-r"tr!')) *... . *[:l-,(t!')t il"tr!')) * 4),
rAe fu) - Maroftr4rar{re cwrrapHoFo ryeMeH[ sqgepner Berpn, ro,ro -'' F,ft

p* n"'rrr"po-" f'!t) nepexogar }{g Er B Eo l,l Ha roM re []rrcpBeJre

rs no repexoqr$ B n". Beauw,rna u[t)11(t)) onpegelena a paaqele 2,

" 
(1)trt t/) Haxo[nrcr aHaJrorr{r{H" ndj)tt,e). Kar x Anf, irHrepBa-

Ia "r9 ,

u{r!t) ) =

M" n r-'trE er(e)(1-ro(e) )' ,M.o
r-(r-rn(e ) ) I

"1".rr".r,- 
Maro[HAaHr{eMr(oJrrqccrBa HHTcpBa,roB C Ha E@x xHTCpBeJrc

n:t/ n 1-(1-nn(e)) -r '- reportxocrb nepexola Frm Ha rHrop-

r-" r!1) uB do B m". 0remna rrtr!t)) = r!t) - utr!t)) = u".oie -
- utr!')).

tlafigeu renqpb (|). Cp"", orirrr{u, qro MoneHrH, nepesenycra
ETEft (nepcxogoe t,tg r!:r B no), o6clynnBaeMu Ha E)r', f,Brmrcf,
pasauMr,r. C vrrelou eTono Maroir,r[aHxe gpcircHx sa[elrrro{ oAnon ETBII
Ha nHrcpyug oT iroueHra nepexo[a BcTEr Hs rr B.o ]t Ao KoHqa nH-
repBaJla T; " (nptt yoIoBt{I{, ,rr,o tle erolr t{Hrtppsrle EErBb npp€xoqrr
r,rs mo 8.") olrger paBHo: ilL(*:tl- inj= (n!rt'g irr) - u1r!r'- 3tr),
F[e i - nopq4roauh uoucp o6eryrraacuofi na T)"ErBu r

4A

, h=l
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u{r!t)-irr) =
1

(M".-i)nr-r

(u".-J )n, L% (e)(1-Pn (e) )r.I
L=1

1-(1-& (o))

To re canoe uarorx,q,anre,Ho rlpr o{c1lccrilt ycrtoEts trcpoxo[a
lro no B nB 61rner pauro:

(u" -i)a,
(1-(1-Pr(o)) ". - 'l ilrtr!,)-irr) ,

rAc nepBn0 corrH(,rs{TertE ecrb BqpomHocrb nGpexoAa paccMarpnDaeuo,

BcrBx Ha xHrepBarre t)l/-jn, . Orcmga

M".-t (u" -j )n
4'= .i, (r-(r.-rn(e)) "' - 'lfrrt*!')-jrr) .

Tar rax er=n(r)(li*r( i(6) - raromAaHxe KornrrccrBa Berpn Ha ora-
nc oqpoca, ro uereiratHtpcKoc oE{AaHr{e c}4o{apHorro EpgucHH SqqepreR

t€rE[, flpr,'Hq[,rlcre[rlerx iififiecrBy ng, Ha i-M llxrule o6uyaraarnnr 6y-
lcr paEro:

4') = ,!: *'){',e) 
"-(')tn!') 

l

Mareuarr,rqecKoe o,inAaHHe cyuMap-
Hono BpeMeHlr saAepreK BerBefi,rq)nHqq-
,gfiqqr/rx MHoRecrBy nr. 3ro Mato,ruqaHne HafitreM BHaqale Ha lrYrqpBaJle

rlr/. Bpcr,rn sqleprrr BcrBr{ Hg i,r}roftecTBa u" Ha HHTepaare T)t/ cur-
raercf,:I) c MoMeHTa\nepexora oToR BerE{ r{g MHcDrecrBa rns B q* r Ao
Ed{qa nHTcpaala t)t' trpn yerortn, r{To Anfi rtoft neter BMIoJIHflercr
ycJrogile ctr]xptrrtlsaurx, .nr6o 2) c uomemar I(oFEa yc,roBlle c[HrpoHr{-
sam{ll
f(r).

EeralTcf, "HerltHHHu" (npynoR praro) x Ao rcilla xnrepBaJra

3aqGprr Ha rHrcpB{ulc rle: il t)tt,,e) = u!t)(l)tle ' rAc
t

,!t)tdl - irarmrAaHrc Kortr[rpcrBa DrEn rs h, Ha(oAflnxcf, B coc-
.rohnn sqqcprror (no nprtorxc padmu oneparugrnotr cuctgmry) g,o Haqa-

Jra rrrepBarre t.8 . 3qqcpnrr Ha rre ' -ii( t'(r.e) = m!r/(t,)t.e r

rqc u[t){rr)- uar@u,aHnc EoJIrqGctBa ETER rs \, HEoEf,xxeE E

eocrorm-n sqlcFrq Ao Haqala nHrGPrare tr6. Haronc[, .Eri nmcp -

u



Eara r.o : ft(r)1r.a)-r!:',tr-.,)tre . B errx pa*r*srBax

r,{ . ) r,,) = 
*:l: t,o..t.,,,,1"3rr-"') il') ( 

") 
-' 

.

0rcmga ,o*lnr" srnqr{Ha sqqepier ErBefi rs a" Ha DrHrGpBeJIe '1( 
r)

]t 6f tl,t,6). Ana.ronitrHoe sHaqcHr{c I{e rrrn,DaBHa: fr (,,!1))= :'f'J=

rrpr{Hqqrraqxx Dr,Ha l.'I{rEpssrns 1(r) paE{o: 4tn!t)r= ,io 
(Mcr-ihv,

nAe Mcr - MaTOm/t[AHnC EOrIrrGe'nBe ETBOn H3 \r EoSqpBE He AaHHO{

quue odcaymaamta nepcfigyr B uHficcrBo oo (*"^ ButMctrrGTcfi no

Qopuyle (3)); f v - Maroitrgeflc Bpcuer{il o6uynrnanrr ognofi srm(.
Mareuarrrocr@ oo{AaHtre cyuMepHoFo Wc'yetr{ sq,qQpfter Bgrpefi

Ha BccM i-M rn{tt-tre o6el3nrr,raararn 616er peBHo: (t)= 6itt)* Fqtn!t)t *
* il'itt!')) . 

'

Ha ero'r paccuorpcune [GpBoIro cr]qaf, saBcpmeHo.
Ilepefigeu ft paceMorp€Hrm Bonpoca o Maromt[arr]r{ BpeMerM saflep-

fieK Ir.Jrf, BTqpoFo cry'{a8, ItonAa }&rTblB&TCfr He ToJrbKO Saqepfi!fl,t 3a-
npamr4Barcqnx Eracf,, Ho r eof,Efi, korqpbre qproeraHaBnttBaxlrcn. Ha
qpeMfi qocryrra r nx nar/rf,Tx. .[Jra etono HanAeM orpom"o"n, a[,)<il
( j . 1,.. " . Ieic^) nprneAaefiHocrr,! sauparnnaaclrofi Be,rBtr rfionccrBy

I1o, TaIC RaK TOilbKO Arfi TAKLX ETEfi H)rfHO B AaHHOT,I CJI)^raC yql{rE-
Barb gqqeprror (prem rs rrb u ox He Monyr 6mr sqqepraHu, nocrorrb-
KV OHx )rfe H&OlmcE B qprlocrar{oBneHHoM cocto*rnn). 34eer j - no-
pqgrorbrfi HoMep nernr ng em{cfte Bcrmn, np}rHq[neraqrx io{fieerBy mf !
lnfr RorqplD( Ha AaHH(Ir qnuc o6caymaBaHxf, Bb[roJrr.txTcfi ye{oB,tc crH -
xpoHxsaqril, r.c. FrBb lr3 1i nepertqcr a mo;Ff rr( j)=rf ./(c 

,+i-L)/t,,
nge n.r(e,+j-r) - uaror[.qaH[e r(oJttrqocrBa CrCn ns rno B natlalrnufl
MoMcHT nHTepBuIa [r.. (nep"A Hat{arlou o6capraarua g3TE{ J ), T.c.

r{ail HJnnHo nafimr ec6' ,(t)1q,*;-1) na nnrcpaan" n!t).
B rorqe o6orlmraarma sra{ J rs cnilcta o6or5nnaaeru prpfi

Ha j.-u qxrJrc l,trrcar:

.[t)te.*l) = {t){e.*i) * ooll,,h.*r) + ...* u[t)(a..r).1 ,

6



Fre {,t){a,nil = 4t)(e.+j-t) - u[t){*, ) - uatonnqaHne Korr,rre(.',-

Ba BerEefi rs fio (eapnoBaErrlrx, B, HaqaJre, 
'T1 

') , B ro*qe r4rrepBir ra

r.o,*j- ,rrr; -er= 
{')$)*4t)tol; ,[t)i'*, ) - uaronuraHre Ko-

.[r,rrrecrBa BerBeR ilB n6r Koropue nepehyr , r"' ," r{H,repBarle ','r.

u[t){ 
"a.*r) 

(k= 1r...,i-1) - Marfir,tAaxre l(orlqecrBa ne'raef, rg

(k. 1,2,...,1 ), rotqpble ocraJllrcb B oTlrx ifiofiectBa( B koHrle rH-c
k

.r.epFana r^ . K npaaof, tracTil paBeHcrBa rlpn6aR,lfiercfl eIIHH]Ila,TaKar-"
rar o'6c-l5eHHafi BeTBb ll3 r&lor(ecTBa \ nepexofllrr B I.",. ,,,".

MaromlrqamrR u!'){"*,*.) (k=1r...ri-1 ) - su.Mcarorcn no rfrop-

MyJralr:

n'[' )t

"r" 
(;ltrri,+r) - Merffix.u,{lrl{e ftoJlt{qecrBa BerBen us i.,*,, ,,o ,Ko-

rophp r( Korluy xHrep*" h.*. nepeihyl B rr'13; l'rt't Maroftt{uaHuf, Bbl-

rl,tcJrrmrcfi no Sqnyne (2), B Eoropylo AJL l(aiiflono i:. 1. r1: ,...,-..L
HyfHO BMeCTO d.-1 nol,CTaBnrb 

""" 
r a BMecro Pr (i'1 

'2 
,.,. 'lu, 

) -

BbtpafreHilf,:

e,, = rn{r!*)- r, * ,l"r..at"'. 
ul'). ,i. "Q,,*.) 

,

P. = Pn( ,ll.,tt")* t!")-znr'*n!')* ,1,'h,*, ' '

P*"*= "n(.ll..rt'' * r!') *
j
E

E"
,*t) 

=t-. +,
I
ct*,( k ' 1 ,1'r... r. -1 ,

1*'

kk

t= l*"

/(t

t^

{armrgarnre

Fle

u[ t){"a...) BHtMcrIrFrcF no Qopryne:

"!1)tra..r) 
- .-.-,{"'

t[: ) - rarmrAllile EollqecrBe ETER, Kol'ol?Hf ttelreli.t:'n'

B :-! r [oHuy r{Htqp*" 
"i^*r;
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no {opMyrle (2)' e ftorqJno Btrr€cro d-r Hy,Ho

e'ro Pr ('L=L?,r...,i-1) - BhpareHllf,: Pi= Pn((

-2)Tv) r..., Pr-.= Pn(Tu) .
Tenepr Ha!, ocraercfi Bb[Mcarb EbpafieHlr€

{.){ ro.*r-,,)
E

k= 1

IIOACTaBITb j-1 
'a BMe-

i-1)Tv), P. = Pn((i-

AJrr urft){rrr) t

r,r!,){r, I = *til", 
oo

(.)*-&r( r s
.,-r) ft

t-1

a= 1

* r!')* (i-1)rv)lrntrrrl]", 
[a-tto"r ,=r..t')* 

c'lt)*

,*!t)( h,.*r-r)-*
+ (i-l)rv))l 't 

,

r'

or.= *r.= " ' = 1rr"= nro ' Pn(tv )=1-(1-pn(o ) )

"",,i..t' 
).r'n 

r+( 
j -1 )r r)= t-'it{t-rn ( e) ) 

t(' ) 
(r-pn ( e) ) '-' 

)"'**,, 
.

Tarnu o6pasoM' ArIfi ar6ono i (i = ! | 2 )..., Mcl) nafinentl

*[t){",,.*r) , a smaqr,rr,r rpe6leuue Bepof,rHoctr,r F['){il.
Hafi4eu renepb cyuMapHoe EpeMf, oaAe1net sarrpanltrBaeMbm Bormn

(n npranq4.rreqaqnx mo). [Ipn o6clprBaHxr BerBr,t j (re nr) c aeporr-
nocrbro n|t' (;-f )saflpannrBa€Mafi BarBb 616er qlnnqqnefrarb m{ofiecrBy
mo. BpeuR o6cn1mraaarfi Beralr i paEno {[v, sHaq{r, Maroil{AaHne Bpe-
MgHr{ aqqeprucl ,gaqprulHaaeMoil, EerBrr, rr1lrtHqAneraq3n Bor paBHo

{,t'{;)*r* (1-4t,l(i))6 = 4t)(i) rr. 0rcmsa 
"ynn.p"6e "pe*"saqepfter sarrpannBaeuu< retmil 6yger paeHo:

M"

;{:,= ,lfl,)r,r n, .

itrareuarrqecroe fixAalrne c],uuapHono E)eueHl{ sqqepfeE aerFn
unruIe

il.)=
2

o6ulmlnanng BpaccirarprBa€rroM cJTyqae 6yner
il[.)*-i'1rr!.)l .;'irr'!.),; 4:, . or-.q, H&(oArM

n
F.qe Tro= d '

Ha BCeu l-M
paBHo

cpeqHeo Epoirf, AqA€pfls{ ftq[,ono npoqecca, BoBrletaeMono Bo BsarMo-
leficrane npn AocrJme r natrmx Erqpono ypo*ts Ha i-u r4lrae o6c,ry-
f,nBaHllA:
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1( r)

4 r*[.)t"a tIc
.qI8 nsPBono c,IJ^raR,

Ara B"qpoFo oryqas,

I I

r)
4= (h..r".)

4[t){tq.*u".) =rf '*t){l) - rom.amBo ErF, ns ur*r nc rrory-

t

.:>

,; j.2 irs r8 1

Pnc. 2

a

nLe

l[lilrr AocTyoa fto mopory ]poBtD neumx Ea A8]rHou q[ftJre

EeHrf, Bcre,q,crBlre ycnoBrfi crm(poHHsaqlrx.

o6orym-

$4. thorctrrnil aneJrlrs sqgepilcr( trpqeccoB B etrcreue UIIHilMAI(C

B coorrrctr{r c noIJEIcHHEmr a npe[bqncu pas[6Jrc coorHqnc-
xvmor 6ua paqa6mana cncqnaJrbHefi qpor.pailMer nosBonf,oqafi rpoBo-

L=)O

AnTb peaJrbHoe MoAe-
JMpoBaHr,re BsarMoAeil-
crB}lft fipoqeccoB pac-
cMelpl{BaeMolro K,rac-
ca. B ganrou pagAc-
rre rlpl,rBoArrTcf, pe-
SyJIb'raTFr faEoro Mo-
qer[ooEaHHfl [JIf, [po-
ueccoB, nopor(4aeMtl{

B crcreMe MI,IHI,IMAI(C.

Ha puc. 2 ra 3

npe[eraBreHH l?a{fi-
r04 SaBncl,lMocTu epeJl-
HCrO BpeMeHr{ 3A -
ilepfrc{ oqHoro uH.qH-

BHAyaJrbHoFo ctircTeM-
Holro B3aruolefictmra
OT I{HTEHCI{BHOCTI{ TA.
rorx BgaxMoAcfictgtf,.
Yraoasutp gaBreruo-

t

o,b

or]

. )l

L=1i

L= :!)

115 l crx Haxo[f,Teft n,rf,
paSHOFO KOTUTeCTBa

,iil



I

t
of

o.l

orl

TErc

0M a noAcncrercro6-
orlnixBaeMoil oAHxM

cral]l[xM ql{cnerqe-
por.llo roPltsolrarb-
HOR OCil OTKTIaLHBa-

ETCR T{HTEHCTBHOCTb

no4ona rHnxBlAJrarIb-
HbD( BsA}{uol,efichrtil,
r{Hr{4{np}€Mrc( o4AeJI b-
HOR BerBbO, no Ep-
rnr(aJrbHofi - Bpe[eH-
x{e sqgepim[ B 'ce-
Ep{,o(o fuc. 2 co-
orBefetB]reT CJIJFI&,

ROITAA Sa,[eprlo{ npo-
qecca, HaKoAfllenocfi
e 0M, r rraMml{ ro-
ropoil oe]Eecrurf,eT-
cf, AocrJm, He y(or-
THB{rrofcfi. fum cay-
qan coorETcrByer
Bga}luOAefiCTdr'xu [po-
qeccoB, IIoMeprx(8H-

L4'

q2

otl

L=1O

r15o,1 G2 Or5 OtE 1

Plrc. 3 HhD( KaHa,raur npmro-
Po Aocryrla. Puc. 3

coorBeTcTBJET CJIJFIaD, I(Or[,8 Jmortrlytrc Sqqepfrol yqntuaanTcs. T.e.
qpoqecc, Br[ronHr€lrHf, e 0M, r rraMrrr[ ftofopoil ocyuecrurrprcs AocrJm,
npnoeraHaurr BaeTcf, Ha EpeMf, [octJma.

Hanpruep, Arr no[crc'reMbr r,rs rpttAllart,t 3M u nnreHc]rBnocll,! r{H-
iAr,tBHlr.yl'rbHbD( BSafiMOAefiCTB{R, nocT}maur.lx OT Kaxuofi BeTBI/t - OAr,rH

Sarrpoe b ceryHny, epeAHue SqAepfrror Kar(Aono BsafiMonenerema (rpnvr,r-
Hofi ItoropM fiBJlflefc.f, qlnlmrfi Axcllerqep I,t AHcnerqepu 0lI) 6fgyr
oKono oAHofi ceftyH[H. Ecan raran eflTyaqt{f He JEoB.[erBopf,er Hyr(HbD'

rpe6oeannmrr To 3To o3Har{aeT, lrlo oIHoFo cTE)EeFo ,4refleTqepa I
Ilotrcl,leTerle llf)n ]moMrHyrED( ycJloBr{m( HeAocTatoqHo.

Ilpneegennrc rya(prrur fipeAeraBrnor co6ofi ifuartreatu Kara[ora
paceMar?x BaeMbx seBrcl{Moereil, rcorqpEE nenKo uoryr 6urr pacuflpe HH c
noMoqbo paspa6oraHHon rPor?aMMH. 3Tn SaBncxrrocTr4 nosBontror Aerrarb
BHC op pagi{epoB nogcHcreM, 06crrJnio,r BaeMbD( crapurMl{ AI,rcnerrrepaMx.
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t
qt Ha prc.4 npen-

cTaBrreHa SaBrcl4-
MOCtb EpelieHHbD( 3a-
Aep,[er oAHono ultAu-
B[AyaJrbHono CICTeM-
HOnO B3afiMo[eftcTE[rfi
qr EOm{qecTBa 3M B

noA${CTeMe, o6CApr-
Blreiron oAHrM CTsp -
rrrnM Ar,rcrrerqepou. Yra-
3aHHAf, 3aBrlct{MocTb
Haxo8tlrcff rlpr,r pa3-
HDD( !{HTeHCI/!BHOC -
'rfit( B38J{MOgeRCTBtft .

Axarug pesynb-
TATOB nOKaSHBAeT,
qTO [JIfi rrl{poKoro
Kpyra 3a[aqr pacna-
pa,IneJIbHHbIx Ha oc-
HoBe rpynuo6aounofi
cTpaTelult i nHTeHcr B-
HOCTb BSAIJIMOIERCT.

emfi ue6,qy npoqeeca-

ofl

orl

o12

o.1

l=1

A=Or

A=Or 5

l=012

lFOr 1

23 ,o L

Erc. 4 MIir orrHocr,rreJlbHo He-
BeJrlrar c Is 1. B

eroM cnjruae Aaf,e Arrfi noAg{gfeM 13 a)-5 0l{ cpegnne HarcnqqHbre pac-
xoJlHrcBf,SaHHEE c fiyHKrS{OHrpOBaHt{eM 6aOtOs 0c, ue rq)eBuuarer 0r3-
0r4 cex Ha oAHo cxcreuHoe Bsa[MoAetcrBue.

Jlrreparypa
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