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[TpuBeneHsl HEOOXOMUMbIE TEOPETHUECKHE CBEICHMS I (DOPMHPOBAHUS M MOJACIHUPOBAHUS
CTOXACTUYECKUX MPOLIECCOB € 3aJaHHBIMH CBOMCTBAMH TPAEKTOPHUIl. OTH CBOMCTBA BKIIOYAIOT:
NPOXOX/ICHUE TPACKTOPUHU IIpollecca 4Yepe3 3aJaHHble KOHTPOJbHBIE TOYKH, (opMmHpoBaHHE
CTaTUCTHKU TPOLIECCa C YYETOM 3aJaHHON CTallMOHAPHOM INIOTHOCTU BEPOSATHOCTH, ONPENETIECHUE
IapaMeTpoB MpoLecca UCXOs U3 3aJaHHOM CpeHEN JUIMHBI TPAEKTOPHUU.

Kniouesvie cnosa: croxacTudeckuil mporecc, Tpaektopus, GopMupoBaHue, 3aJaHHBIC CBOMCTBA,
CTallMOHAPHAs IUIOTHOCTH BEPOSTHOCTH.

BBeaenne

[locrossHHBIN WHTEpec K TeMaTuke (OPMUPOBAHUS W MOJEIMPOBAaHUS CTOXAaCTUYECKHX
nporeccoB (CII) ¢ 3amaHHBIMH XapaKTEPUCTUKAMHU OOYCIIOBJICH MPHUKIAIHONW HAIPABICHHOCTHIO
paboT B 3TOM HampaBiieHHH. B 4acTHOCTH, TEOPETUYECKUE PE3YNbTAaThl MOTYT HCIOJIb30BATHCA MPHU
pa3paboTke anropuTMOB (HYHKIIMOHUPOBAHHS T€HEPATOPOB CTOXACTUYHOCTH, TEHEPHPOBAHUU TTOMEX
MpH TECTUPOBAaHWU KaHAJIOB CBSI3M, MOJenupoBaHWu HecTanmuoHapHeix CII cucrem ciydaiHOM
CTPYKTYpHI [ 1], pa3paboTke anropuTMOB yrpaBieHHS MOIBUKHBIMUA O0bEKTAMH U MOJICITHPOBAHUH X
TPACKTOPUM U T.1.

B nenpepriBHOIT Gopme dopmupoBanue u moaenupoBanue CII ocymiecTBiseTcss Ha OCHOBE
croxactuyeckux nuddepeHuuanbubix ypaBuenuit (CY) mepBoro nopsiaka [2—4]. OTo mO3BOJSET
ucciaenoBats CIT & =&(t) ma unrepsane Bpemenu te[0,T] ¢ 3amaHHBIME KOPpPEISILMOHHBIMH

(GyHKIUSAME (CHEKTPAIBHBIME IJIOTHOCTAMM) M CTal[MOHAPHBIMHU TUIOTHOCTIME BepositHocTei f ().
Jnst ckanspHeix 1 BekTopHbIX MapkoBckux CII choc & (&) =a(t, &) u muddysus b (& )=Db(t,&,)
MOJIHOCTBIO OMPEJIENSAIOT UX CTATHCTHKY. B CBOIO Odepeib, XapakTepUCTHKH CHOca W auddysuu
OZIHO3HAYHO  ONpEAeNsAT  peiieHne  ypaBHenuss — Dokkepa-Ilnanka-Konmoroposa, — T.e.
Hecranuonapuyro wiotHocts T (t,€) CII. B ciyuae rpaHWYHBIX YCIOBHI HyJeBOro moroka [5],
HE3aBUCHMOCTH CHOca W Ju(G@y3ur OT BPEMEHH CTAlMOHApHas ILIOTHOCTH BepositHocTH T (&)
CBsI3aHA C HUMH OOBIKHOBEHHBIM JIMHEHHBIM TH((EepeHIINaIbHBIM YPAaBHEHHEM CIIEAYIONIIETO BHIA

dinf(g)/dg= —[2a(z“;) /b(&)+0,5d Inb(g) / d&] . CnenmoBarenbHO, 3a1aBasi KOHKPETHBIA  BHJI

cranmoHapuoi totHoctd  f(§) HerpymHo momyunth cemeiictBa (ynkimin  a(g), b(E) wu,

COOTBETCTBEHHO, HaiTh napameTpsl CY [3, 6].

3HAaYUTENBHBIH HMHTEPEC, C NPAKTUYECKOW TOUKHM 3PEHUs, NPEACTaBISECT HCCIIEA0BaHHUE
ynpasnsiembix CII [7-9]. OtoT unTepec oOycnmoBieH Bo3MOXHOCTHIO mosydeHust CII He TompKO C
3aJJaHHBIMHA CTATUCTUYECKUMH CBOMCTBAMHM, HO W C 3aJIaHHBIMH [apaMeTpaMu TPACKTOPHH.
Hanpumep, k TakuMm mapameTpam MOXKHO OTHeCTH NpoxoxiaeHue tpaekropun CII uepe3 3amaHHbIE

18



KoopauHaThl {t i &tj}, | =1n (KOHTPOJIBHBIE TOYKH MITH OTPE3KH) U CPETHIO UIMHY TpaekTopun CII

3a Bpemst 7. J{ns pemieHus Takoil 3ajaud B cTaThe mpeiaraercs meronuka ¢opmuposanust CII Ha
ocHoBe ympaBisembix CII, onuceiBaemMbix CJY ¢ 3agaHHBIMM CTaTUCTHYECKHMHU CBONCTBaMH.
OnHako, B OTJIMYKE OT KJIACCHYECKOM 3alauy HaXOXKACHUS ONTHUMAJbHBIX (DYHKIMH yNpaBleHHS, B
CTaThe MPEAIoaraeTcs, YTo (yHKLUUHN YIPABICHU SIBJISIOTCS U3BECTHBIMU U HMEHHO OHH, BMECTE CO
cranuoHapHo# miotHocThio f (&) , ompenensitor 3aganubie cBoiicTBa TpaekTopuu CI1.

Ilems paboTel — wccmenoBanne Mmetonuku dopmupoBanus CII ¢ 3amaHHBIMH CBOMCTBaAMH
TpaekTopuii Ha ocHoBe C/1Y c ympaBisieMbIMU TTapaMeTpamMHu.

CxaJsipHBIH CTOXaCTHYECKHI MpoIece ¢ 3aJaHHBIMM CBOMCTBAMM TPAeKTOPHH
Bynem paccmatpusats CII noctaTouno obmiero Buaa
E.>t+utat(E.>t_Vt):gnt1 Z;(to)z‘go’ Zj,t:dét/dt, 1)
t
rae a,(X) — oyHkums, Ttakas, a1 kotopoit mpu t>0 umeem .[0 a, (x,)?ds <oo, mnpuuem,
limEt™ (g, —
et |<t3t .

mbdysuu, g=const>0, b=g°/2, u, >0 — monynupyromas QyHKIHs, onpeensonas mpohib

=a,(x) - xodddumment cHoca, Iing Et'(§ —&. ) =b — xooddumment

CIl, ero mpoxoxJIeHHE 4Yepe3 KOHTPOJIBHBIE TOUKH (WM BPEMEHHBIE OTpPE3KH), V, — GYHKIMI,

3a7aK01as 3HaYeHHs Mpouecca B KOHTpoibHbIX Toukax {t;,&; =V}, j=1ln, n=dw/dt, w

BUHEpOBCKuit mportece ¢ EW, =0, EW =t u w, =0.
OcranoBuMcs noapoOHee Ha QyHKIMAX U, B V,. OTO QYHKLUMM yIpaBICHUS TPAcKTOpUEH
CII. ®ynkuus ynpasienus U, peniaeT 3anady ynpasienus Tpackropued CII Ha 10cTaTo4HO JUIMHHOM
BpeMeHHOM uHTepBaine. B ciaydae U, =1 u v, =0 tpaektopus CII coBnagaer ¢ 6a30Boii TpaeKTOpue
& +aG)=on, &t)=5. (2)
B ciydae 601b110r0 YHCIEHHOTO 3HaYeHUs GyHKIHUHK U, , T.e. U, >>1 nnm U, —> o0 ypaBHeHHE
(1) mpeBpartaeTcst B HEMMHEHHOE pelIaroliee MpaBuiio

at(gt—vt)=0 (3)
¥ ecim 1pu 3toM uMeTh BBuay yeinosue &, (0) =0, To Tpackropust CII cooTBETCTBYeT ypaBHEHHIO
E;t =Vi (4)

TO €CTb CTAHOBHTCA ,I[eTepMI/IHI/IPOBaHHOﬁ, I/IILGHTI/ILIHOI\/JI q)yHKLII/II/I YHpaBJICHUA Vt Ha TMPOTAKCHUU

HEKOTOPOI'0 BPEMEHHOI'O OTPE3Ka.

[IpoananuszupyeM JApyrue BO3MOXKHBIE 3HAUYCHUs (QYyHKIMN yrpaBieHus. OHH  JOJHKHBI
BEIOMpAThCSI C YYETOM KOHKPETHOM MpakTH4eckod 3amadn. Kpome Toro, HEOOXOOUMO y4ecTh TOT
GakTt, yTo ciayuyail U, —> o0 B pealbHBbIX 3aJadax HEJOCTHKHMM, HOCKOJBKY BCErJa HMEET MECTO

orpanuyeHue Ha ynpasienue U, <U . IToatomy ypaBHeHus (3), (4) UMEIOT IpeieNbHbII XapaKTep.

OmnpeneniM yCJIOBUS M XapaKTEPUCTHKHA TOYHOCTH JIOCTIDKCHHUS TPEICIbHBIX YCIOBHI
(3), (4). Beemem B paccMoTpeHme ciydaiiHyoo BemmumHy C, =(gn, —&,)/U . Maremaruueckoe
OXXHMJaHUE Y JUCIIEPCHUS STOM BEJIMYMHBI PABHBI

M. =Ea (x)/U, (®)
D, =| Ea,(¢)" +[Ea ()] |1U%, (6)
rae X =& —V,. B ¢popmynax (5), (6) yureno, uro noipkHO Bemonusatecs Ea, (&) =0. Hanpumep,
ecmn @, (&, —V,) =(&, —V,) , uTo cooTBetcTBYeT JMHeiHOMy CIY, momyuum cornacHo (5), (6):

M, =y, /U, Dg:[Da+2vf]p2/U2, @)
riae aucnepens CIT umeer ussectnwiid Buj [S]: D, =c’(1-e), o =b/2u. Maremaruueckoe

oxxunanue CII onpezensiercs: ypaBHEHHEM, 3aBUCSIIEM OT (DYHKIMU YIIPaBICHUS
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dM, / dt =—u(M, —v,), M, (t=0)=m,.

Takum oOpa3om, Bce mapaMeTpsl, onpeneistonume xapakrepuctuku CII, B 3ToM npocTeiimem
cllydae omnpeziesieHbl. AHATN3 TOTYYEHHOTO Pe3ylibTaTa MOKa3bIBaeT, YTO ycloBHE (3) BBHITIOIHSETCS C
TOYHOCTBIO, ompexaensieMol ypaBHeHusMu (7). CremoBaTenbHO, B KOHTPONBHOM Toduke (Ha
KOHTPOJIBHOM  OTpe3ke)  HeoOxomumo  obecriedeHuWe  YCIOBUH M, =py, /lU<<1l u

D, :[Dé +2Vt2]p2 /U? <<1, KOTOpbIE TeTKO MOTYT GBITH BHITIONHEHB! 3aJaHAEM COOTBETCTBYIONIHX
3HayeHuut L, V,, U . PaccMoTpeHHBIH mpuMep MO3BOIAET BBICKA3aTh PAA COOOpaXKeHUH MO MOBOIY

BI)I60pa OTUX MapaMcCTPOB. BO-HGpBLIX, BenmnunHa U JOJIKHa BI)I6I/IpaTI)C$l Tak, YTOOBI 3aBC€I0OMO

BunonHsmcs  yenosuss M. —0 n D, —0. Bo-propeix, npu mamuumm mabopa 3mauenwmii

KOHTPOJIBHBIX TOYEK (OTPE3KOB) {vtj}, j=1n, byHkuus U, Taxxe OyAeT SBIATHCS IEPHOAUYECKON
co crenytormmu 3uauennsavu: U, =1, {U; =U}. B-TpeThux, eciu Bessie KpoMe KOHTPONBHBIX TOUEK

(oTpe3koB) umeeT MecTo paeHCTBO V, =0 1 miub B MOMeHTHI Bpemenn t; dyukuus V; #0, o CII

(1) 6ynet mpencTaBnsaTh co0OM MpoIecC NEPEMEHHON CTPYKTYPBI C COCPEIOTOUCHHBIMU MIEPEX0IaMH.
B-ueTBepThIX, €cAM YCTaHOBUTH (YHKIMOHAIBHYIO CBS3b MEXIy KOHTPOJIBHBIMH TOYKAMHU
(orpeskamu) {V;} u noctwxenuem CII Hekotopbix (ukcuposannbix rpanun {&; ==;}, o CII (1)
TaKoKe OY/ET SABIATHCS MPOIIECCOM IEPEMEHHOM CTPYKTYPBI C COCPEAOTOUCHHBIMH IEPEXOAaMHL.
IIpoBenem onenky munbl TpaekTopuu CII (1) no mepBoit koHTpoabHON ToukH. [lycTh 3aman
BpeMenHO#t untepBan o Hee [0,T]. Jiamna tpaekropun (yHkumm & ompenensercss H3BECTHOH

T
bopmyroit S =I«/1+&f dt, xoropyto mast CII 3aMeHHM €¢ OICHKOMW, MOJNyYEHHOW YCPEIHCHHEM
0

KkBazpata npousBoanoit CI1
T T

S; = [{1+E&dt =1+ u’Ea (& -v,)dt . (8)

0 0
Hanpumep, Juist paccMOTpeHHOTO paHee npuMepa ¢ pynkuued a, (& —v,) =&, —v,) n u, =1

T
MOy YUM Sg =J‘Jl+ uz(Dg +V2)dt, roe aucnepcus D, nust oToro ciyvas Oblia ONpereseHa paHee.
0

Takum 00pa3oM, YCTAHOBJIEHA CBSI3b MEXIY JUIMHOW TPAGKTOPUH M BPEMEHEM JIOCTHIKEHHUS MEepPBOii
KOHTPONIbHO# ToukH. Eciu V, =0 Ha Bcem unrepsaie [0,T), kpome Toukn t=T , B KOTOpOii V, =V,

u D, ~c®, nonyuaem npocroe Bepaxenue S; =TV, , rae V, =4[1+u’c’ — cpennsis ckopocts Ha

TPaeKTOPHH.

CrnenoBaTenbHO, B 3TOM IPOCTEMIIEM cCllydae, B SBHOM BHJE, MOXHO PEIATh PA3INYHBIE
ONTHMU3AIMOHHBIE 3a/layM, CBSA3aHHBIE C OIpeNeleHHeM TpeOyeMBbIX COOTHOIIEHUN MEeXIy
napamerpamu CIT (b, 1), BpeMeHeM MOCTHKEHHS KOHTPOJIBHOM TOYKH T W CpemHed UTHHON

TPaeKTOPUH Sg . Kpowme Toro, ecin 8, (X )=a(x) u V, =0 na Bcem unrepsane [0,T) kpome MomeHTa

BpemeHu t=T , B KOTOPOM V, =V;, TO CIIPaBEUIMBO PABEHCTBO [5]:

a(g)=—(b/2)dInf(g)/dg, 9)

rae f(&) — crammonapnas mwiotHocts BepositHoctu CII (1). O6o3naunm |, = E[d Inf(&)/ d?;]z, rie
senmmunHa |, (0< |, <o) onpenemsier nadopmanmto duiepa OTHOCUTEIBHO Mapamerpa casura 0
(mocTosHHAST CKaJspHAs BelM4YMHA) B craupoHapHoi mrotHoct  f(§-6): |, =1(0=0),

1(0)= E[d Inf(E-0)/ d@]2 . Toraa us (8) moxyunm

S, =T 1+u?1, (b/2)? . (10)

®opmyna (9) ykasbiBaeT Ha BO3MOXHOCTH (opmupoBanHust CII He TONBKO € BBIXOAOM
TPAacKTOPUH B 3aJaHHYI0O KOHTPOJBHYIO TOYKY, HO W HMMEIOIUM 33JaHHBIH BHJ OJHOMEPHOM
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craupoHapHoi miotHoctd  f(§), T.e. ONpeHeNeHHYI0 CTATHCTHUKY, XapaKTEPHU3YIOILIYIO
JMHAMHYECKHE CBOMCTBA TPACKTOPHH.

Ha puc. 1 npencrasnen CIT (1) ¢ BBIXOJ0M B 33/JaHHYIO KOHTPOJBbHYIO TOUKY C MapaMeTpaMu
a(x)=wE —v), v, ={0<t<T,v,=wvt; t>T,v, =V, }, u, ={0<t<T,u, =1L t>T,u, =u, =U}. Ilpu
THX mapamerpax matematuyeckoe oxupanne CI1 M, (0<t<T)= me ™ +vt—(v/p@d-e™), a na
KOHTPOJIbHOM OTpeske npu Bemuuune T >>1: M, (t=T)=VT =v;. Vuacrox CIl npu t>T

COOTBETCTBYET €r0 HAaXOXKICHHIO B 33JaHHON KOHTPOJIBHOM TOYKE Vi C TOYHOCTBIO, ONPEACIICMON
ypaBuenusmu (7). Ilmotrocts () B 1gaHHOM TIpEMEpe  COOTBETCTBYET —TIayCCOBCKOM

f(&)=(2nc) *exp| —& 1 26° |.

5

ARG A

: ) m"/f\'\/\n /JW o
, WA WALRTN .
A [ i

0 5 10 15 20 25 30 35

Puc. 1. CroxacTiueckuii mpoIiecc ¢ BBIXOIOM B 3aJaHHYIO KOHTPOJIBHYIO TOUKY:

T=30c; V; =3; Uy =U =50; n=1, b=2

Paccmotpum  3amauy (opmupoBanus Tpaekropun CII ¢ IpOXOKIEHHEM MHOXKECTBA
KOHTPOJIbHBIX To4eK (oTpeskos). Ilycts na umurepsane [0,T] 3anambl kontponbmbie Touku {V,},

j:L_n yepe3 Kotopwle nomkeH mnpoutu CII, 3amansbiii CHY (1). B atom ciywae, ocratoTcs
CIpaBeTMBBIMU TOJTyUYCHHEIE paHee BeIpaxkeHus (2)—(10), koTopele Terneps OyAyT 3aUCHIBATHCS AJIS
MHOXECTBa BpeMEHHBIX OTpe3koB CII oT 0omHOW KOHTPOJBLHON TOYKH 10 APYrou ATJ- ={T H,Tj},
j =1n, T, =0. MatemaTtnueckoe oxunanue CII OyneT ompenensarTbcs ypaBHEHHEM, 3aBUCALIEM OT
dynkumii ynpasnenus {v;} mna Bpemennbix otpeskax {T,,T;}: dMy/dt=—a(M,—V,), rae
M, (t=T;)=m_,, j=1n.

VYcnoBusg M XapakTepUCTHKH TOYHOCTH JOCTHXKeHHd ycioBuil (3) u (4), B 5TOM ciydae,

aHAJIOTMYHBI NPUBEACHHBIM paHee BbIpaxeHusIM (5)—(6). Ilpu nHammuumm nHa Tpaextopun CII
HECKOJIbKMX KOHTPOJBHBIX TOYEK JUIsl BHIYMCICHHS OLEHKU CpeAHeN IIIMHBI TpaekTopuH (8) ciemyer

o - 1 . * *
MPOCYMMHPOBATh BCE JUTMHBI YaCTHYHBIX TpaekTopuii mo j=1n: S; = ZSQ- .
i

B kauectBe mpumepa Ha puc.2 mnpuseneH CII ¢ a(X)=wp(E —V,) u npoxoxneHHEM
TpaekTopuelt kKonTposbHbix Touek: T =[30;60;90] ¢, v; =[15;3;12]. ®ynkumsa Vv, Ha yuactkax AT,
umeeT pasHble kodhduiments Hakiona V, ={V;t,t T;; v;;,t €T;}, cornacopannbie ¢ KOHTPOILHLIMU
Toukamu. DyHkims U, umeer mepuonuueckuit xapakrep U ={u, =1te¢T;; u =U,teT;}. B atom
npumepe craruonapHas miotaocts CIT f (£) = (2n6?) ™2 exp [—iz / 262:| .

Ha puc. 3 npuBesen ananornussiii puc. 2 (kpusas 2) CII ¢ mapamerpamu @, (X ) =&, —Vv,) u
HPOXOJKIeHHEM TpaekTopueil kKoHTpoisHbix Touek: 1 =[30;60;90]c, v; =[15;3;12] . Oxnako B 3TOM

ciydae Ttpaektopusi CIT mmeer KOHTposibHBIE OTpe3kd, Ha kotopbix CII dukcupyer 3HaueHHs
V; =[15;3,12] . JlnuTensHOCTh KOHTPONBbHBIX YYACTKOB Ay ONPENENseTCs JUTENbHOCTHIO UMITYJIhCa

bynkuun U ={u, =Lt g Ay u =UteA;} n dynxumeit v, ={v;t,tgA;; U,teA;} (kpusas 1,

puc. 3). CiaenyeT OTMETHTh, MpeiaraeMblii MOAXOMA, coriacHo ¢opmyiie (9), MO3BONSIET HE TOJILKO
¢dopmupoBate CII ¢ 3amaHHON OJHOMEPHOWM CTAIlMOHAPHOW IUIOTHOCTBIO HAa BCEM HHTEpBAle
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Bpemenu T, Ho u, wucronssys dymkumio  a;(§)=—(b/2)dInf; (€)/dE, dopmuposars

xom6unuposanubiit CIT ¢ pasnnunbIMu oHOMepHbIME TIoTHOCTAMU f; () Ha yuacTkax AT,.

Puc. 2. CroxacTHdeckuii mporecc ¢ MpoX0oKICHAEM 3aJaHHBIX KOHTPOJIBHBIX TOUCK:

U, =U =1000; u=1, b=2

20 T : : : : : : :
15

10

Puc. 3. Croxactuueckuii MpouecC € BbIXOAOM B 3aJaHHBIC KOHTPOJIbHBIC TOYKU:

U =U =400; n=0,4, b=2
JAByMepHBIii CTOXaCTHYECKHI MPoLece ¢ 32JAHHBIMH CBOMCTBAMM TPACKTOPUM
Paccmorpum CII, o6pasyromuiicst 1ByMst KOMIIOHEHTaMH [X,, Y, ], cieayromero Bujia
X+ Uy (% =V ) = Gy, X(t) =%,
{yt +Uy 3y (Y —Vy ) =9yNy, V(L) = Yo,

rAC BXOJAAINHC B YPABHCHUS (I)YHKI_II/II/I at, MEPEMCHHBIC nt M MOCTOSIHHBIC J MMCIOT TOT K€ CMBICII,

(11)

uto u B (1). Kpome TOro, kak ykasplBaloCh paHee, (QYHKIMH &, ONPEACISIOTCS 3aJaHHBIMH
oxsomepHbiMu twiotHocTsiMu T (X), f(y). Ynopasnstonme ¢dyHkimu U, V, peanusyioT 3aJaHHBIH

npoduis Tpaektopun CII ¢ mpoxoxoM 3aaHHBIX KOHTPOJIBHBIX ToOUeK. TouHocTh npubmmkenns CII
K KOHTPOJIBHO# TOYKe ompezenseTcs ypaBHeHUusIMU (5), (6).
Onenka amunbl Tpaektopun CII ¢ yueTom ycpenHeHus KBapaToB IPOU3BOJIHBIX UMEET BUJT

T T
s :J\/Exf +Ey?dt = J‘\/ufanfX +UugEag dt . (12)
0 0

HpI/I HaJIMYUM HaAa  TPAaCKTOpUU CII HECKOJIbKHX KOHTPOJIBHBIX  TOYCK  CJICAYCT

IPOCYMMHPOBATH BCE JAJMHbBI TPACKTOPHIA 110 | =1n: S, = ZST .

Ha puc. 4 npusenen npumep CII 3amanHOrO ypa];HeHI/ISIMI/I (11). CII nmeer cienyrouue
napaMeTphl KOMIOHEHT a, =L, (X =V, ), &, =K, (¥, V), K, =H,. KonTponbHbie TOUKH, uepe3
KoTOphIe No/KkHa Tpoxomuth Tpaektopus CIT T; ={40;80;120;160;200}c, AT, =40c. ®ynxuuu
ynpasieHus Vy, V, , onpenenstoume npoduis tpaekropun asymepHoro CII, 3ajmarorest yuactkamu
JIOMaHBIX  KPUBBIX V| ={Vjt,t T, vyt eTj}, C  COOTBETCTBYIOIIUMH  KO3(QQHIUEHTAMH

Vy ={0;3/8;0;3/8;0}, Vy; ={3/8,-3/8;3/8;0,-3/8}. Moaymupyromue ¢yHKuun U,, U, TaKxke
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3a[Q10TCA  JUIA  K&KJOTO BPEMEHHOTO HMHTepBana U, ={0,t e[AT,,AT,,AT,,AT,J;U,t AT, },

Uy
npumepe ogunakossl T (X) = f(y) = f (&) = (2nc?) ' exp [—&2 / 202] :

25 : : . ‘ ;
W

={0,t €[AT,,AT,,AT,];U,t €[AT,,AT,]}. OnnoMepHble IUIOTHOCTH BEPOSTHOCTH B JaHHOM

- il ,
20 \,ﬂ'!‘ '_‘J.'n.'-J\ fu‘ “\‘“Jl"—"l\"'vw“"'\',"t‘j{‘?

W

15

10

5

0 \ | 1 \ l I

Puc. 4. JIByMepHBIN CTOXaCTHUECKHUH MPOIIece C 3aJaHHBIM MPO(UIEM TPAaeKTOPHU:

Uy =U=500; u, =p, =0,4, b, =h =2

3aka0ueHnne

PaccmoTpena metoamka ¢GopMHpoBaHUST OZHOMEpHBIX M AByMepHbIX CII ¢ 3agaHHBIMH

CBONCTBaMHU TPACKTOPHA. DTH CBOMCTBA BKIIIOYAIOT: TMPOXOXKIACHUE TPACKTOPHUH depe3 3aJaHHbIC
KOHTPOJIbHBIE TOYKH (y4acTKH), (OPMHpPOBAHHE TPOIECca MO 3aJaHHON CTAIlMOHAPHOW TUIOTHOCTH,
onpenenenre napamerpoB CII wucxonsd W3 3alaHHON IUIMHBI TPACKTOPUU M UIMTEIBHOCTH €€
MPOXOXAeHUs. Pe3ynbTaTel MOJETUPOBAHUS MOATBEPKAAIOT MPUMEHUMOCTh MPEI0KEHHOM
METOAMKH TpU pa3paboTke alroputMoB (yHKIHOHMpOBaHus TeHepaTopoB CII, dhopmupoBaHuu
3aKOHOB YITPaBIIEHUS MOABIKHBIMHA 00BEKTAMH C 33JaHHBIMU CBOMCTBAMH TPACKTOPHH.
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FORMING AND SIMULATION OF STOCHASTIC PROCESSES WITH DESIRED

PROPERTIES OF TRAJECTORIES

A.V. AUSIANNIKAU, V.M. KOZEL

Abstract

The necessary theoretical knowledge for the creation and simulation of stochastic processes with
desired properties of trajectories is shown. These properties include: passage of the trajectory
through a set process milestones (areas), the formation of the dynamics of the process in view of a
given stationary probability density, determination of process parameters on the basis of a
predetermined length and duration of the trajectory.
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