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MATEMATHUYECKOE MOJEJIMPOBAHUE TPEXPEXKUMHOHN
CETHU I'OPJOHA-HBIOJJIJIA C HEAKTUBHBIMHA 3ASIBKAMMU

Croma B.IO.
Hayunsrit pykoBogutens — Kpyk 10.C., x.¢d.-M.H., mo1ieHT

PaccmarpuBaercs cets [ opiona Heroamia ¢ HEakTHBHBIMHU 3asiBKaMH,
cocrosimas u3 N y3noB. Beero B cetn nuupkynupyror M 3asBok. Bee 3as1Bku,
LHUPKYJIUPYIOUIUE B CETH, MOAPA3IAEISIIOTCS HA aKTUBHBIE (OOBIKHOBEHHBIE),
KOTOpbIE TpeOyIOT 00CTy)KUBaHUs, U BpEMEHHO HEAKTUBHBIE, KOTOPBIE
(GOpMUPYIOT OTIEIbHBIE OUEPEIU B Y3JIaX CETU U HE 00CITYKUBAIOTCA.
JIOTIOJTHUTENBHO B Y3JIbl CETU NOCTYNAIOT HE3aBUCUMBIE ITPOCTEHIIINE TOTOKU

MH()OPMAIIMOHHBIX CUTHAJIOB C MHTEHCUBHOCTAMH Vv, U ¢,, i =1, N .
NH}OpMAaITHOHHBIN CUTHAI, TOCTYIIMBIINHN B | -bIif y3€J1 C HHTEHCHBHOCTBIO V.,

YMCHBIIACT KOJIUYICCTBO OOBIKHOBECHHBIX 3asIBOK Ha CAWMHHIY U YBCIIMYHNBACT Ha
CANHUIY KOJINYCCTBO HCAKTUBHBIX 3a4BOK. B ClIydac OTCYTCTBU:A B | -oM Y3JIC
OOBIKHOBEHHBIX 3assBOK CHT'HAJ IIOKHNOAcCT CCTh. I/IH(i)OpMaHHOHHBIﬁ CHUI'HAJI,
HOCTYHI/IBHII/Iﬁ B | -bIil y3€JI C MHTCHCUBHOCTBIO (;, YMCHBIIACT HA CAUHUILY

KOJIMYECTBO HEAKTUBHBIX 3a5BOK, YBEIMUMUBAS HA CIMHUITY YHCIIO
OOBIKHOBEHHBIX 3asBOK. B cllydae OTCYTCTBHS B | -OM y3JIe HEAKTUBHBIX 3aSBOK
CUTHAJI TOKUAET ceTh. OnrcanHbie HHPOPMAITMOHHBIC CUTHAJIBI HE TPEOYIOT
00CITyKUBaHUSI.

IIpeamonaraercs, 4To 1 -bIit | Y3€I MOXKET HAXOIUTBCS B ONHOM H3 TPEX

PEKUMOB PabOTHI ( 0,2,i=1,N N . CocTosiHMe c€TH B MOMEHT BpeMeHH 1
XapaxkTepu3yercsi BeKTopom Z(t) = (z1 (t),z,(),...,z, (1)), roe

z,(t) = (n, (t),n/(t),]. (t)) — cocTostame | -r0 y3ma B MOMEHT Bpemenu t . 31ech
n.(t), n/(t) — 9KUCII0 aKTUBHBIX ¥ COOTBETCTBEHHO HEAKTUBHBIX 3a5IBOK B | -OM
y37e B MOMEHT BpemenH t, | (t) — pexum QyHKIIMOHUPOBAHUSI | -TO y3Ia.
ITpocTpaHcTBO cOCTOSIHMM ciydaitHoro mpouecca z,(t) umeer Bug

:{zi =G, n, 1, 3n,n >0, I, =@,i(ni +n;=|\/|)}.

Hywmepartiysi akTHBHBIX 3aBOK B OUEPEIN KaXK]IOTO y3J1a OCYILECTBIIAETCS OT
«XBOCTa» OYEPEIN K IPUOOPY, T. €. €CIIM B | -OM y3Jie¢ HaXOAUTCsA N, aKTHBHBIX
3asIBOK, TO 3asiBKa, KOTOpasi 00CIy>KUBAETCsI, UMEET HOMep M., a MOCIeAHss

3as1BKa B oyepeau umeeT Homep 1. BpeMeHHO HeakTMBHBIE 3asIBKH B OUepeu | -
IO y3Jla HyMEpYIOTCsl CIEAYIOIUM 00pa3oM: 3asiBKa, IOCIEAHSSI CTaBIIas
HEeaKTUBHOM, nMeeT Homep N . [TocTymaromniuii B y3en | CHraan v,
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BO3JICHCTBYET HA AKTUBHYIO 3a5BKY, UMEIOIIYI0O HOMEp 1, KOTOpasi CTAHOBUTCSA
HEaKTUBHOM 3asBKOM 1o HOMepoM N +1. CurHan ¢, BO3IEHUCTBYET Ha

HEaKTUBHYIO 3asBKY, UMEIOLIYI0O HOMEP N/, KOTOpasi CTAHOBUTCS aKTUBHOMN

3asiBKOM 10J1 HOMEpoM 1.

Hyneoii pexxum GyHKIIMOHUPOBAHUS y3J1a Oy/ieM CYUTAaTh OCHOBHBIM
PEXKUMOM pabOThI, COOTBETCTBYIOIIUM MAKCUMAJILHOM CTEICHU
paborocniocoOHOCTH y371a. C MOBBIIIEHHEM pexuMa pabOTOCTIOCOOHOCTD y3i1a
cHIKaeTcs. Bpems paGoThl y3na, Haxoasmerocs B coctosuuu z, = @,,n/,l. , B

1771
pexume |, ( =0,2,i=1,N uMeeT moka3aTelIbHOE PACIIPEACICHUE, IIPU ITOM C
MHTEHCUBHOCTBIO Tj (T7>0) i-b1it y3en nepexomut B € +1 -blii pexxum ( =01,a
¢ uaTeHCHBHOCTHIO P; (pi>0) — B € —1 pexum { —1 . [Tepekiroyenue npudopa

C OJIHOTO PEeKKMa B APYTOM COXpaHsIeT 00Ilee YHCIIO 3as1BOK B y3IIe.
Bpemena o0ciykuBaHUsI aKTUBHBIX 3asIBOK HE3aBUCUMBI U PaCIPEICIICHBI 110

NIOKa3aTeNIbHOMY 3aKOHY ¢ apamerpamu () (=1N . JuciunimHa

obcmyxxuBanus — LIFO.
AKTHBHAs 3asBKa [10CJIE 3aBEPILICHUS 0OCITy)KMBaHHs B | -OM y3JIe
HE3aBUCHMO OT JIPYTMX 3aSBOK MTHOBEHHO HAIPABJISCTCS B | -bIH y3€I1 C

BEPOATHOCTBIO P;; . He orpanuumBas 0O01IHOCTH pacCy K AeHUM, Oy1eM CUMTATh
p,;, =0, i=1N.
[Ipenmonaraercs, 4To MaTpuIla BEPOSATHOCTEH IEPEXO/IOB 6”. L, j=0,N,

rae Py, =0, HenpuBoguma. Cuctema ypaBHEHUH TpauKa AJ1s CETU UMEET BUJL

N
& :Zgjpji'
i1

Cucrema ypaBHeHHH TpaduKa UIMEET €IMHCTBEHHOE MOJIOKUTENBHOE C
TOYHOCTBIO JIO IIOCTOSTHHOTO MHOYKHUTEJIS PEIICHUE (i Ji=1LN [2].

[Tpouecc z,(t) — 0oAHOPOAHBIN MAPKOBCKU IIPOLIECC C HEMPEPHIBHBIM
BPEMEHEM U IIPOCTPAHCTBOM COCTOSAHUN Z =27, xZ, X..xZ ,TAe Z, —
IPOCTPAHCTBO COCTOSIHUM | -TO y3JIa.

- o ~
O6o3naunm gepe3 G, n/, | © N -mepHsIii BekTop 7 € Z, y KOTOPOTO BCE
KOOPMHATBI, KpOME | -Oi, COBIAAIOT C KOOPAMHATAMH BeKTOpa Z € Z , a | -as
xoopanHarta pasua €., n',l. & Z.. Yepes kl n,1. 2€.,n", 1. o060o3naunm N -
Pll P i’i’i/ei‘ p ERLERITIN JERLIEREN
MEPHBII BEKTOp Z € Z, y KOTOPOTO BCE KOOPAMHATHI, KPOME | -0l U | -0,

COBIAJAIOT C KOOPJANHATAMH BeKTOpa Z € Z , a | -asi KOOpANHATa paBHA
- N
G,.n,l. =Z,, j-as xoopauHara paBHa ﬂj, ni,l; €Z,. Ecm q(Xx,y) -
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MHTEHCHBHOCTH Iepexoza npomecca Z(t) u3 cocTosiHusl X € Z B COCTOSIHUE
yeZ, q(x)= Zyixq(x, Y) — MHTEHCUBHOCTD BbIXO/Ia U3 COCTOSIHUSA X , TO

WHTCHCHBHOCTH TIEpEX0I0B mporecca Z(t) uMeroT BU

q¢, 6. -1n +1.1. _vl(htOj
q€, I +10 -L1 2=l .00
q¢€, hu ni, |, 1,3 p;l (+0)
q€, h,,n,,l,+1j tl e
Q( k' -1n; i |/ +1’nj’|1,4£ “u(pu G;=0)
|,J=1,N,ZeZ.

Ji1s Bcex ocTanbHBIX cocTostHui Y € Z g(X,y) =0.

JInst pacCMOTPEHHOM MOJEIH CETH I0Ka3aHa 3proJANYHOCTh, COCTABJICHA U
pelieHa cucTemMa ypaBHEeHU I100aIbHOTO PABHOBECHSI C LIETTBI0 HAXO0XKICHUS
CTallMOHAPHOTO PACIpEAEIEHUS BEPOATHOCTEN COCTOSIHHUM CETH.
3arutanupoBaHa pa3zpaboTKa MPOTPaMMHOIO CPEACTBA JIJIsi KOMITBIOTEPHOTO
MOJIEJIMPOBAHUS PACCMOTPEHHOM CETH MACCOBOI'O 0OCITY>KMBaHUSI.
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