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A. AGhukasyan, A.G. Matevosyan
Stochastic game problem of control by 2 movement of the double link manipulator

Faccua‘r‘p}‘raﬂmﬂ Hrposas 3ahd4d VIOpABASHHA CTOXaCTHMECKHM  ABMFROGHMEM ABRYNIBEHITOND
MAHHITYARTORAE MeToaoM  SECTPeMAALIOIG MPHUCAHBAHHE HWOCABADRAHEL 33484 COAHMBHHEE
CXBATE MAHHITYARTOPD € oAlol 1 ¢ ALYME LCACEREME MHOMELTEAMH, l-l'BETFIGEHhi FHIIOTeTHHeC AR
PACCOTAACOBAHME M CTOXACTHYUCKHE DITTHMAALTIWE CTPAaTETHH,

1. PacueTHaa MOAEAE ABYXIBEHHOTO MaHMUYARTOPA M YpaBHeHHd
ABHHeHHA. PaccMaTpHBASTCH ARYASREHHEN AHTPONMOMODPOHET MAHHITYARTOD
TMIMMHOH  KOHCTPpYRUME [1], cocrommmi #3 nopmckuol maardgopMel o
MEXdHHYECHOR pPyRM co cxsatom (dur. 1), Tlpeanoaaraercs, 4o pyra
npeacTaganeT coboll ARa afcOAKOTHO TBEpARX TeAd [3BEHA), COEAHHEHHBIX
wapHupom (). Tlepsoe 3seno NOCPEACTEOM INADHHPA O ceasano ¢
nhaThopMol, & Ha KOHUE BTORPOrD 3BCHA PACTOAGKEH CXBAT € IPysoM.

; Wapaupar (,0),  uaearsnsie, uu-
A%, {13} AHMHAPHMYECKME, YIpaBASHME MBMMEe-
HHEM MEI{HH}I‘M'!'ﬂpd OC}'LL[ECT-
BAACTCH [TPH NOMOINH 3IASETPOMEXa-
HHYSCKHX NPHBOACE, KamXABIH 3
KOTOPEX COARDMHT AMHERHRIR 3AGK-
TROABHTETEAR NOCTOAHHOTO TOKa C
HEJABMCHMEIM  BO3DVAAEHHMEM H
peavkrop [2]. B pannoi pabore am-
HAMHKA MEPHBOACE HE YVIHTRIBACTCH.

FukY:s COHCaHHA ABHAEHHA
MAHHIOYAATOPE BEEAEM ABE OpPAMO-
YTOABHEIS CHOTEME KOODAMHAET

P U o
Oxx,%, v Oxx3x, c obwMM Hava-

AOM D H OCBHY BOISHHE I[IAAT-
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dopvar Ox, . Cucrema KoOpAHET Ox;x.x, HeTOABHXXHAS, Ux;x'tx; FEeCcTKO
gBf3aHa ¢ (AanhopMON, KOOPAMHATHAS MAOCKOCTH Ox,x; cosnapaer c
1 OCTHID PYKH MBHKITYAATODA, ;
" Beeaesm oGoanauenus: (L, —yroA NOBOpoTa cHcTesst koopaunar OXX,x,
me:m.lu;l-m Ox X, E;  (yTea nompopoTa naathopMut), O, —yTOA  MENAY
gepsuM  3exom # ockio OX, [(yroa nosopota Tepeoro IBCHA  pYKM
OTHOCHTEABHO OCHOBAHMA), (1, —YTOA MEMAY IBCHLAMH DYKH MAHWOYARTOpA,
L, =00, —pauna tepsoro 3sems, L, =00, —asuna sroporo asena, [ —
-‘]ﬁccmnnue oT ocH wapuupa () A0 uewTpa macc nepsoro ssena, [, —

pncc-mmmn ot ocn waphiupa ) AD HEHTPa Macc BTOPOIO 3BCHA.

KuHeMaTHRy ABMASHHUE MAHKITYAATOPA N0 BLRIUCYKAIAHHLIM CTENCHAM
TOARMOKHOCTH, MPHIEMAA CXBAT € PY3IOM KK MATEPHAABHYIO TONKY, MOXHO
nnpe,a,emn meg}mrmm olpazon:

R'=f'l@) R'=F'(@ja (i=123) (11)
The R' — paauyc-pekTop LeHTpa Mace neproro 3mena orHocuteanto touxn O
E!_ pMH‘J’C BEETOD LenTpa MaCC BETOpPOro 3BeHa OTHOCHTEABHO TOUMKH G

'R? — paanyc-sexTop cxpaTa (MaTepHaALHONR TOYKM Ha KOHLE BTOPOrO 3Bena)
orHocHTeABHO ToYkH ().

ofy

@ =(a, Ja,a, Vi F(@)=q—+ —axobuaH,  KOTOPHIA  HMMeer

do,
it f=1 L

MAKCHMAARHKIF PaHT.
Kuuersueckasn sHeDrHA ABPRCHES MEHETYASTODE HMEET BHA,

: 1.3 ¢ o o
K -%”E':ﬁ +%ZM‘(R'] = %[In +M L cos" o, +M,L cos" a+ -
+M,1Z cos*(a, + o, )+ 2M,L 1, cosa, cos(a, + ., )+ (1.2)
+ M2 cos® e, + M L% cos* (o, + ;)= 2M, L L, coser,cos(a, +a, )jits +

+%[M,f|:+ﬂf:f.f +M 2 2M L1 cosa,+M (L] + 13 R 2M L Ly cosa, Jal +

+%[sz§ oMLK+ ML cosa, + ML + ML+ ML L, cosa, @,

rae f”—h{ur-ie:-rl MHEPLHH BPaEIIeHHA NAAT(OPMB OTHOCHTEABHO OOH ﬂx};

:"H| .M: = M4aCCH NepBorm | HTL?PUH! ABEHBEEH DYKH MaHHNYARTORA.
nﬂTEHHHMhIiﬂH IHCPrHA CHAR TAMBCTH MﬂHHII}"AﬂTGpﬂ Gyaer
M= [M1+L (M, +M)esina, + (M1, + ML gsinla, +a,) (1.3

AI.IIIIJKEIIHE MAHHIIYAATORDA B pPAME4AX I[pllllﬂ'lﬂﬁ MOACAH  OIHCLIBARTCH
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CHCTEMOH YpaBHCHMA AaTpanma BTOporo poad

d oK dK oIl
e T | Y1 5 (1.4
dt dc, da, dor, o | ) |

Obodwennse cuast (J, (f - {11,2] COCTOAT M3 ABYX CAGTAgMHIX, TEpBOE H3

KOTOPRIX ABASETCA ABHAYLIEA CHAQN, 4 BTOpODE — YyaepRMBaiowen. OH
MOryT OuLITE BRIPaboTane! 8 CHOTCME YTIPABASHHR MAHUIYARTODOM € GOpPaTHO
CEA3EI © [OMOWLI OAHOR HMAM HECKOARKMX [IPHBOAHMX CHCTEM H B
COYETAHHYE 0DBCNeyNBaIOT MAABHOS (MAM MArKoe) ABMJKeHHE 3BeHLER M CXBATA
ManunyaaTopa [34]. An ONpeAeAseHHOCTH NPEANIGAATACM, HTO ABMIRYLIHe
CHABI MO KaMAOH CTENEHH NOABMMHOCTH COBEDIUEKT NOACKHTEARHYRD, a
VARDMHBAIOHIHE — OTPHLUATEALHYID PaboTy.

Mz [1.2)-{1.4) caeayer, 9To ypaBHeHHA ABMMOHWD MEHHOYAATODE UMeIOT
BIA

I, + flet, ) =nmu, — myv,
Ay + A6+ fle i) = - my, (1.5)
Ap @y + Al + f, {.ﬂ:dr &)= Moty — My,
C upeaslo paseHeiluers YUIDOLISHHA ABIDKeHHS MaHunyistopa (1.5)
MPCATIOAATEEM, HTO BRALLEHHE MAHHIYASTORA B LEAOM OTHOCHTeARHO ocn (X,

MROMCXCANT HEIARMCHMO OT DCTAAMRHEIX AsMaenuid, [Ipn atoM ypasinenwss (1.5)
MRHHEHMAIOT BIA,

Agy Gy = Mgty = vy
Ay + A, + f (o6, 6 )= nu - my, (1.6]
Ayl + A0, + fz(a.d,ﬁ)= Mol — ML,
e A, (f, jm= U,I,E)—nucmmmme koadhpriMenTH, O = {ﬂmﬂl,{lz}r .
O =nu —my,, n.m (i= ﬂ,l,ﬂ—macpqmunemm YCHARHHA HAH

NEPEARTONHME CHABL TPHEOAHLIX CHCTeM, [, (u,d,d] [1' = ],2) — HEAMHEHHEG
YARHBI COOTHETCTRYIONIMY VPAEHEHUH U HMEIOT BHA

Ay =1y + (ML (M, + M) )cus? o, + {le‘; + MaLi)Cﬁsz{a, +at, )+
+ (ML + ML L, Rcosa, cosfet, +a, ) = const
Ay =M+ ME+ LM, +M,)+ LIM, (1.7)
Ay =Ay =A, =M+ ML
fiulo @)=L, (M 1, +M 1., (2@, cos e, +éi, cosar, ~26,G, sino, ~ésina, ]+
w (M 1+ {M!_ - M3)L1 ]g CoSeL, + [Mzi: +M,L, }g cos({:i + uz}

Fologe,d)= 1, (M1, +M L, Né, cosa, +6] sin uz}-L{MEII +M L, Jg cosla, +a, )
lMocse nepexoaa k Ge3pasMepisM NepeMEHHEIM

o
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et . (i=0.2) (1.8)
} I ! Aﬂ ii
7} OpHHUMANT BHA
T T i [o s s i
d, +—=a, +"ILL-(HHQL—OL]=uI -V (1.9)

(1.8) T,—npundAroe 3a EAMHHHY H3MEpeHMd

pafioueil TPAHCNOPTHOM ONEPalHy, OCYIEcTBAREMOR
Yram TOBOpOTOR AT(IOPMEL, CXBATA # 3BEHLER DYKH

D — CYTH BEAHYWHE! NOPAAKA SAHHHIE O, ~ b {f = U',l,Z}. Torpa
LIX NEPeMEHHEX 1 NapaMelpos CUCTEMBL (1.9) BRINOAHAIOTCH
BINEHHA NopaAkoE [3])

~1 @, ~1, 8, ~1, (i=012)
ABTCH  CAYMAW,  KOTAA  0APaMeTRR  CHOTEME! {1.14)
I COOTHOLIEHHAM:

fulsend) o |falend)

Ay A
[H (1.10] wumewT MeCcTo AAA DAAR NPOMBINABHHEIX M
MAaHHTYASUMCHHEX PoDOTOB, AHHAMHKY ABHKEHHS KOTOPLIX
BACTABHTE CHCTEMOR  KBa3HAMHeAHEX  AanddiepeHIiHarbHEIX
BTOpOro HopsKa

+ef (0,6, 6) =B +C' (1.11]
00 1 0 0 -1 0 0

=0 1 =-b| C=|0 -1 b

0 -1 1 0 1 -1

@), a S . tf, =0, ¢f, _Anhi—dafn g
A Ay

3 ] ] r s i ¢ i IRYE
W ={“wu1'u;) ¥ ‘[FI.I‘U!'VZ] (1.12]
1
3ajpavud YIIPpABACHHA ABMAEHEEeM ABYXRBEH'I[U‘I‘G

<=1 (1.10)

MM 3aAdvy YIPaRACHHA  ABIPKEHUEM  ABYXIBEHHOID
onMchBaemoro ypasHeruany (1.10),
NPHBECTH CXBAT MAHMIYAATOpA M3 3AAAHHOTO HAYAABHOTO

] B neaepoe muoxectso M .

M==ﬁ7u,qﬁ+u3qf+a5a§£d1} (2.1)
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rae @, (i =133), d — nocrosunme seamsnn,

Tax Kax Bpaulenye MaHHNYASTODS B LEAOM OTHOCHTeAsHO ocu OX, nesa-
BACHMO OT CCTBABHBIX ABIZKEHHHA, TO eaesoe MHOXKecTso (2.1) AAM CXBATA B
cHcTeMe KooparHat (JX,X,X,. B wacTHoCTH, HMeeT caepyIOwit By (dur. 2):

AL
X= [L, cosa, + L, cosla, +a, }]sin ty, L, =100,L, =350

y=|L cosa, + L, cosla, +a,)|cosa,, O<a, <x/2, O<a, <m/6

z=L;sina+L,sinfa, +a,), 0 =R =]
AAS HCCABAOBAHMS [IOCTABAEHHON 33A3YH HCHOAL3IYEM AMHEAHYIO MOAEAL
YPEBHEHHA ABHIKEHHA MaHHITYANTOpA, T.e. [E = l.}},

[lpepnorcmum Takme, STO EO BDEMN YODABASHHA ABHAMEHHEM B
NEPeAATOMHLIX CHCTEMAX MAHMOVASTOPa BOSHHKAKT CAYYAHHEIE 3INeMEHTEH.
ABHXKEHEE TaKOTO MAHMOYANTODA MOMKHG ONHCaTs CABAVIOLIERA CHCTeMOd
CTOXaCTHYECKHY ArtbiepeHINAALHY ypasHeHHA [6]:

dﬂ - “rr‘f’ ru;ﬁg{r {J}}

6. = u, VTd:g_("-'_P!bﬁ,(i‘,W) (2.2)
1- h 1-b
Uy - ( vi)
da, =1 - =——d“ [
T S )
TAR E-E{I.m) —  CAYMARMEA  TPOUECC, YAOBASTBOPRIOWMA  YCAOBMAM

TEOPEMBl  CYIIECTBOBAHHMA M EAMHCTBEHHOCTH pelleHHs CTOXaCTHYECKOTD
anthihepennMarsnoro ypanenus [7].
Breaem casayiowme oboisadenus:

K=y, Xy =@, Xy =0, X, =@, Xy o= @y, X, =, (2.3)

o
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L} | #

G G B e % .
=, 4, = -5’ I, = 15’ V, =V, = m,vg = 1—_3
Cucrema [2.2) npw [2.3) IpHBOAHTCH K BHAY
dx = Axdt + Buds + Cvds (2.4)
rag
M1 0 0 0 0 00 {4 0 0 03
00 00 00 1 0 i -1 0 0
000100 0 0 0 . 0o 0 0
A= , B= C= (2.5)
00 00 00 0 1 -=b 0 =1 b
o0 o 01 0o o 0 o o 0
LD 00 0 0 0 l.ﬁ -1 0 1 '_1#
x={xi, x x 0 %) = (u,],uf,u;,)r. V= (v;,vl',v.z,)[.
Lleaesoe smHosectso (2.1) B HOBRIX TNePCMEHHLIX OPHMET CACAYHHILHA
BMA

it 2 2 2
M ={x.a]x] +a.x, vax; =d }
[MycTs Ha yIPaBAMIONIME CHAB HAAOMKEHE CABAYIOIHE OTDAHNYeHH!
& s w1 3 F 4
Uy u iy N WwEEv vtz [2.6)
Paccmorpum  pudshepeHIHaArHYI0 Hrpy cBamxeHus cucTeMmml (2.4) c

muoxecteom M B Moment Bpemenst iF. AAA HCCAeAOBaMME [IOCTABAEHHON
33AAYM  COCTABMM  THIOTETHYECKOE  paccoTAacoBanue, KoTopoe  Gyaer
croxacrudeckns [8,9]

it
et 1, w) = nl}agc[ff{ﬁ,r]x(rﬁ @&I'Péf‘]" . min gﬁ[ﬂ.'l:]ﬂ(’[}l('f,m}fg{f,m)d-
[ - P R

i+
+ J' ~min X [ 2le (ol whiE(s, w)] [2.7)
| v en viemt

Tag A {ﬁ;'r] —hyHAAMEHTAARHEA MATPHUA pPelleHHH  OAHOPOAHOH  MacTH
cHeTeMEl  [2.4].  TIDEATIOACHMM, YO CTOXACTHYECKHA OPOLECT  MOMHO
NPEACTIEHTE B CAEBAVIOIIEM BHAES!

gl w) =mlwk() (2.8)

rae T]{{J.}) — C.ﬁ.}'ua}"{naﬂ BOAHYHMHA, & “r'{IJ HMEET OIPAHHYeHHY) BapHalHio

dE{I, m} = _n[m)dy (z‘) = ﬂ(mI’;(! }d£ (2.9

MNycre umeet secto peryaspHuil caydail [10]. Torpa crparerds nepsoro
HTpoKa, oBeCneuHAaInLian BCTPEYY NOYTH HABEPHO BCeX TPaeRTOPHH CHCTEME
[2.4) c MuomecTBOM M onpepesdeTcs M3 YCAOBHE

I'x [ﬂ,!lﬁuun[m}}[\r]- , min J'X[ﬁ,r]Bm][m}i{!) (2.10)
W s U] RS e
Mo MeTeay HeolpeAeAeHHEIX MHOMHTEASN AarpaHia MOMHO BRYHCAHTE
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MEHEMYM B npasod dactd (2.10). ONTHMAALHEI® CTOXACTHYECKHE CTRaTerHH
OepBOTG Mrpoka BYAyT

Uy ==h, (D, u; = "}‘-(‘rg. _l'vrf.)f'ID. i, = “?‘u{fj —bf3)r"D (2:11)
d CTRATEIHH BETOPOro HIrpoRa SBARIOTCE
vo=uh /D, v=ull,~)/D. v,=p(l;-bL)/D (2.12)

e D=yl +(l,—LF + (I, -bL) .
[Mpeanoaoxms, wro [:5(1‘} —AMAeRHaA  QYHEUMA, TO ecrh B[IJ'— me+n.
Toraa THICTETHYBCKOE PACCOTAACOBAHMUE NpUMET mep,ymmnﬁ BHA

[u,ﬂmllnrﬁax[ b 4 (0=t )l + bl 4y (81, 1l + a1 (0=, 1 +

+{p—-?..}ﬂn{m)[&%_—ﬂ(ﬂ: —Elf}— m +ﬂrﬂ (- rn} g?- ]

Ans yaoDCTBE HCCABAOBAHMH 338 HAYAABHOE COCTOSHHE BO3BMEM HAYAAD

- - 0 grp H - - oy
Koopaunar hazosoro npectpanersa X =0 (i=12,...6) v g, =a,=a, =1,
[Mpr 3TOM IMOOTETHYECKOE PACCOrAACOBaHue BYALT

elt by, )= I]I}Iafc[r';ff, -Jl—— 21+ bUL + b + 12 —d] (2:14)

2

[Mocae sToro mo METOAY HEOTDEABAEHHRIX MHOMHTEASH AarpaHska

e M, =(u- h}q{m{M(ﬂl —zj)r-mg + (-1, ]J .

BRIYHCAMM MaKCHMyM [0 ! B (2.14), Coraacuo (1.8) » (1.13) Bceraa Hmeer

MecTo caeayiomes Hepasedcrso (<b<l. Toraa OEeIIeHHE  JanaHEH
YCAOBHOTD 3KCTPEMYMa UMCCT CARAVIOUIHI BHA!

1 (b 1) 1 (b-1)
L=filz )= S =t mpu-M (u}}-r-:ﬂ
R JZ 2aroo1) JZ 2fa+(b-1)7 l
(2.15)
L=01= L 'E{L g == l‘*& [rpH Ma({”):‘ﬂ

2 2fas(b-1)} 2 2fa+(p-1)

Budop soMnodenTos eexropa | 3anMcHT oT zHadvenms M ,{m}. T.&,
ABAAETCH CAYHAHHOH BeAwdudOH. [locae 3TtoTo, nopcTapass (2.15) B (2.12) u
(2.12) = (24) u HHTETPHDYH, OOAYYMM COOTBETCTBYHOLWIME (DaizoRke
TRAeKTOPHY, oDecneYHBaoliie MY BCTREYY © sMHoMectnom M mowrw
HABEDHO,

3, Hrpopas 3apaua ynpasAeHHS [PH ABYX [EAGBRIX MHOMECTBEX.
PaccMOTPHM 3aA89Y  VIPABASHHE ABHACHHEM ABYX3BEHHOID MaHHIYARTOPRE,
ONMCEBARMDTO ypam%mmmn (2.2] B cAYYAS ABYX LIEASBRIX MHOMECTS.
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TpebyeTcs TpHBECTH  CXBAT MaHMOYAATODa H3  33AaHHOTO
00
OCTOAHMA (Iu,ﬂrﬂ,.] B Leienor MHoxecTRo M, 8 MoMent

B yesesce muomectso M, B moment i (8, <1,), rae

M, = {Ei: a,a) +a,ity < c:ff] (3.1)
M, -'l(_}'.‘bl:lz-i-bn(ﬁﬁdz} (3.2)

L d TEABRRIE MHOMCCTEA {3 13,{3.2) B thasoBux nepeMeHHBIX

LT BHA

M, = {ﬁ: ax’ +a;x; sdf} (3.3)
- 2 1 2

M, = {U,: bxy +bx; =d } (3.4]

EAOBAHMH NOCTABAEHHOM 38A84YHM HCOOOABIYEM  [HOOTETHYECKOE

8, MOCTPORHHOS AAsl CTOXECTHHECKHK CMCTEM TIPH M UereBEX

)

ﬁ_l,{‘ﬁ; [ﬂ)=IﬂdX{2f ¥ +2 min I,;pk ZI X0, ]+

=2

.g;;x[m lBlehdz(, G J'max zz Flo, v ds(n.o)+

; :I;:Pa] (3.5)

(3.6}

‘X[s;:], =1, E[L_EF{X[.*,-E], t>1,
F. e o, F=T,

— diyHAGMeHTAARHAN METPHUA pEUIeHHHA OAHOPOAHOH HacTH

 dE(t, w) = nfwhdyle) = nlwpldr (28). 2.9

i TEepEOrG WIPOKA B PETYAAPHOM CAyHae, obecneddHsarulas
i HABEPHO BCox TpaextopHil cHcTeMbl [2.4] cO BCEMH HEARRBHIME
DINPEASARSTCN W3 CABAVIONIETO YCADBHA!

X[, Bhen(op()= , min 2:;‘*}? [8,, B[ ken(w)ple)  3:7)

HYeCKOE paccoraacoBaHie aaf cucreMel  (24) MO PR ABYX
omecTBax (3.3), (3.4} npumer CASAYIOUIHMA BHA!
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£o(t..x.. {8, 9, },0) =
..;max{fl”x. +( W =1+ 10 + 100 + 1000, — 1, b + 180 + 190, —2 ) +

i
¢ min li[f[(sf”ml 0 ) PR I Co R (R C S

e
o [ )0, o+ -0 Nl
+ , max. |ﬂ(!m —a)+ 1, + (12 - 12Y®, — o, + (1P - 6P )8, -,

[

x'r]{mki'r)dr+f[(1“ ‘-’”]Iﬁz -, + ("{13 M{Z]Iﬁz T)”]ﬂ”ﬁ(ﬂi’t]
J[ELET. BT ET

a, a, b,

]‘,L;E {I,,x.) — HAYRABHOS NOAQMEHHE CHCTEeME (2.4) u £, E[In,ﬂJ.
OOTHMAABHEIMH CTPATErHAMM [IEPBOrC HrpoKa OyAYT

5 M@, - 1)+ 1))

'J(Il['-lr, - i) * féi,} T ((IE:I - IE}IﬂI - ID] ((IEE} B bf:{';}xﬁz - I))z

npu f, st <tk
t, =0 npu &, =t <1,

" (Im fmlﬁ 1) i

0@, =)+ 1] + (=120, - )f + (12 120, —)f

mpu ¢, st <

(3 _ j
U, =- }h(f:m = ) npu U, st <,

-1 + (- Y
(1,: )bl X, ~1) B
Y00+ 197 + (5 -k, ~o)F + (1 - b1 X, - of

npu 1, st <,
M - b1 N, —1)

W -2 + (-0t

upH 'ﬂ'.l =1 -l‘:'ﬁ‘z

&0




g CTRATErHAMH BTODOrO MIPOKa SBAHIOTCH

ull(9, =)+ 1)

Y@, =)+ 0F + (12 1Yo, —0)f + (2 - 6120, - o)

mpu I, st <,
V=0 npu 9 st <,

Vi, =

(f{?—]' J{I}Iﬁ.

006, )+ 1Y + (12 -8 Yo, -1) r+ (1 —pi) Yo, - )f

npu f, =! < 'ﬂ']
u(l - 12)

VU - 12 + (- 0i)Y
(;m b2, -t

" G, -0+ Y + (2 —2Ys, o)) +(,f§§]-bf§§’lﬂz—tl)2

opr f, =t <O,
u(t —pi?)

‘j(;rnﬂfm (12 - i@

rae [, = (I'l[é},fﬂ;" ,I.E“],IE,; ) MaKCHMH3MDYIOMKA BexTop u3 [3.8],

Vo= npu th=st<, {3.10)

Y, =

mpu U=t <,

[MpH KOHEDeTHHIX 3HAYEHUAX HapPaMeTDOR MAaHHOVAATOPA M NDH 3aAaHHOH
DYHEIMH DACOPEASARHHA CTOXECTHYECKOrD MNPOUSCed  MOMHO BREIMHMCAHTE

SKCTREeMAALHEIA BEKTOD [OPHIEAEBSHMT Fﬂ ua (3.8). KoMmMoowesrw

OnpeAeASeMOrs BEKTOpa npHUeAnBaHWa [, npr  swBope CTOXECTHYECKOTO
npotecca n BHAe [2.8) OyayT 3asmcers oT (0 HesBHmM obpasom. OTciopa W H3I
BHAZ THIIOTETHYECKOTD PaccoraacoBaHud (3.8] sakaouacM, 4TO NPH Pa3HbLX
snadeHmax WEL | ofiactH ADCTHRMMOCTH OyAYT noaoBHmMu, TToche wero,
moacrasaan (3.9) m (3.10) B (2.4) u swTerpupyA, NOAVYHM COOTEETCTBYIOUIHE

a30BMe TPACKTOPHH, ODECHEYHBAIOIIHE HX BcTpedy ¢ MiomectsamMu M | H
M ;- TlpH 382aHHOR DYHKUMN PaCTpPeASASHHA AAS CTOXECTHYECKOTO Npollecca

E,{f,m) MOMHO BEIMHCAMTE TAKXKE MaTeMaTHUYECKOe OKMAAHHE, AMCOSDPCHID
THIIOTETHYECKOro paccoraacosanusa  (3.8), Onramaseume crparerus (2.11),
(2.12), {3.9]), (3.10), KoTophe ORAM ONPEABASHR AAA VODABAGHHS AHMHETHOH
MOAEALIO MAGHHIOYAATOPA, MOMHO HCIOABIOBATE TIPH YHDABACHHM HeAWHelHON
MOABALED, NDHMEHAR METDA KOMOEHCALMM © MOOMOLIEID  AOOOAHMTEARMOTO
DErYAHTODE,
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