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nocTaHoBKa aaaaqH 

flpH o6pa6oTKe CHHMKOB C IIY3blpbKOBbiX KaMep IIpHXOBHTCSI OUeHHB8Tb 

IIO 9JleMeHT8M eBHHCTBeHHO~ cnyqaiiHO~ Bbi60pKH - MHO)KeCTBy H3 n Heaa-

BHCHMO H3MepeHHbiX KOOpBHHaT TO<JeK Ha TpeKe OIITHM8JlbHbie 3HaqeHHSI KHHe­

MaTHqecKHX rrapaMeTpOB ( H HX OUIH60K) qaCTHUbi, OCTaBHBIIIe~ CJleg B a!jxpeK­

THBHO~ qacTH pa6oqero d5'beMa KaMepbi, 

EyaeM paccMaTpHBaTb scesoaMo)KHhie Ha6opbi KHHeMaTHqecKHX rrapa-

MeTpoB 18! ,8~, 83
1 

, ••• , 8 ~ 
KaK MfD)KeCTBa YIIOpSIBOqeHHbiX CHCTeM 

Ha m semecTBeHHbiX <JHcen. Ka)KBbi~ Ha yKaaaHHbiX Ha6opos orrpeaenHeT 

TOqKy B IIapaMeTpHqeCKOM IIpOCTp8HCTBe 8 
x/ 

HeTpyaHo rroKaaaTb , qTo 8 HBJJHeTcSI MeTpHqecKHM rrpocTpaHCTBoM, 

H30MeTpHqHbiM 06bJqHoMy m -MepHoMy EBKJlHBOBy IIpOCTpaHCTBy R m 

flo9TOMY B B8JlbHe~IIIeM 6yaeM f'OBOpHTb 0 BeiUeCTBeHHOM IIapaMeTpHqec-

KOM rrpocTpaHcTse R m 

x/0rrpepeJ1HM IIOHSITHe "6JJH30CTH' (MeTpHKy) B IIpOCTp8HCTBe @ 
p ( 8 

1 
, 8 l ) =v ( 8 1-8 l , 8 t:::er X*) H sse a eM rroiiSITHe HeorpaHHqeH~or~ 

"c6JJH)KeHHH" ( T,e. rrpeaena rrocneaosaTenhHOCTH a 9 ) KaK p ( 8 , 8 ) .... 0 (**). 
.... 00 KaK CJlegyeT H3 ( **) , CXOBHMOCTb B 8 SIBJlS!eTCSI CXOBHMOCTbiO IIO 

8~ KOOpBHHaTaM, KOTOpaSI IIOJlHOCTbiO OIIpeaenSieTCSI BBeaeHHO~ MeTpHKO~ (*). 
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j j j j j 
El = ( 0 1 , 0 2 , 08 , ... , 0 m ) ~ Rm Ha30BeM j -rHnOTesoft 0 qacTHUe1 rae 

j ~ J - cq~THoe MHo»<:ecTBO a:eoTpHuaTenbHhiX uenhiX q~rceno DycTb 

L - ecTh HH<iJopMaUHH o aBH»<:eHHH qacTHUbi1 a Y = ( y , y , y , ... , y ) -
0 1 2 n-1 

- cnyqaftHbift BeKTOp HesaBHCHMbiX H3MepeHHft y -HbiX KOOpaHHaT ToqeK Ha 

TpeKeo 

Tenepb MO»<:eM c<iJopMynllpOBaTb onHCaHHYIO Bbiiiie CTaTHCTHqecKyiO 

saaaqy: 
k 

!:ll!..l1:!:!! TaKoft aneMeHT El I; R m• qTo6bi ycnoBHaH BepOSITHOCTb 

P(EliY,L) npHHHMana B R m MaKCHManhHOe 3HaqeHHe1 Toeo 

k k~ J j 
P ( El I Y , L ) = max P ( El I Y , L ) • 

j~ J 
( 1.0) 

3aech BocnonhSOBanHCb TeM o6cTOHTenbCTBOM1 qTo aneMeHThi R m 

MO»<:HO paccMaTpHBaTb KaK HenepeCeKai01llHeCH (oaHOBpeMeHHO no BCeft 

COBOKynHOCTH napaMeTpOB 0 e ) C06biTHH, 

OnpeaenHM ocHoBHoA nonxoa K perueHHIO nocTaBnea:a:oA saaaqH, DycTb 

1'1 Y = Y- < Y >, rae <Y> - BeKTOp cpeaHHX 3HaqeHHA anH Y o 0TMe-

THM1 qTO <Y>=<Y(El,L)> o Dpeanono»<:HM1 qTo L'iY pacnpeaenea: no 

saKcay F ( 71 , I ) , rae 71 - BeKTop cpeaa:Hx sa:aqeHHA MH 1'1 Y 1 a I-

-KOB8pHaUHOHHaH MaTpHUa pacnpeaeneHHSI, 

EcnH HSBecTa:o co6biTHe Elk , Toe. sanaa:a ToqHaH rHnoTesa 

( k k k ) 01 '02 .... ' om I; Rm anH aaa:a:oro co6hiTHSI y • TO MO»<:HO Bbl-
k k 

q~rcnHTb < Y > H , cneaoBaTenoa:o, 1'1 Y • Toraa BepoHTHOCTb nonyqHTb 

i'1 Y , "'6nH3KHe" K i'1 Y k , 3anHIIIeTCH: 

k k 
P( 1'1 Y <1'1 Y <1'1 Y + 8 ) = f( 1'1 Y I 11, I ) o 1'1, 

rne f ( 1'1 Y I 11• I ) - sa:aqea:He nnoTHOCTH pacnpeaeneHHH BepoHTa:ocTeA 

. ~.~0· I ~ 

~>?:?,/ .-

4 

I ---- , 

,;~r,; 

II 't~ 

.~," I 

':i 
~J 

~;•JII,'kr 

.' 
·~.'.~ •. ·~.: 
!\ '-

,·; ,1: 

. ' 
:- ~-l 

v~!; . 

MHoroMepa:oro cnyqafta:oro BeKTopa 1'1 Y k, 8 - BeKTop Ml 

TenbHhiX cMemea:HA. Oaa:aKo co6brTHe 8k t; R m HBnHeTCSI 

Haiiieft saaaqe, DoaTOMy OCTaeTCH TOnbKO Bbi6HpaTb pasnH• 
e e 

8 t; R m' e t; J; nonyqaTb anH HHX 1'1 y rrpH saaaHHO~ 

H1 BblqHcnHB BepOHTHOCTH anH i'1 Y I • '6nH3KHX"' K !1 Y f 

e 1 e e e e P[(L'iY <L'iY <L'iY +8)1(0
1

,0
2 

, ... ,Om)], 

cpaBHHBaTb 9TH BepOHTHOCTHo 

0TMeTHM1 qTo ycnOBHbie BepOHTHOCTH ( 1,1) MO»<:HO C'l 

H BepOHTHOCTSIMH nonyqHTb 

e 
Bbrpa»<:aeTCH qepes 1'1 Y 

BeKTOp Y 
H < y ..J 

npH H3MepeHHHX1 n 

CneaoBaTenoHo, 

Hb!X rHnOTe3 El e t; R m npHBOaHT K CpaBHeHHIO ycnOBHbiX 

anH aaa:a:oro cnyqafta:oro BeKTopa HsMepeHHA Y 

qT06bi OTaaTb npeanoqTeHHe KaKoft-nH60 H3 rHnOTeS, 
Ill 

CH TeopeMoA BeAeca 1 cornaca:o KoTopoA anocTepHopnaH 

C06biTHSI El paBHa anpHOpHOA BepOHTHOCTll1 yMHO»<:eHHOA HB 

9KCrrepHMeHTanbHbiX aaHHhiX KaK <iJyHKUHIO 8 , T.e. 

P(8IY,L)= P(8IL)P(YIE>,L) 

anH n106oro co6hiTHH 8 t; R m • T aKHM o6pasoM1 peiiieHHe 

CBenocb K noHCKY a6coniOTHoro 9KCTpeMyMa <iJyHKUHH anoCT€ 

pOHTHOCTH ( 1.2). nocKonbKY P(EliL) - anpHOpHbie BepOHTH 
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... ,e 1
)r;R m m 

Ha3oBeM j -rHnoTe3oR o qacTHUe, rae 

HOe MHO)I{ecTBO HeoTpHuaTenbHhiX uenhiX •mcen. DycTb 

pMaUHSI 0 aBH)I{eHHH qaCTHUb1 0 a Y = ( y , y , y , ... , y ) -
0 1 2 n-1 

Top He38BHCHMbiX H3MepeHHH y -Hb!X KOOpaHHBT TOqeK Ha 

)!{eM c!flopMynllpOB8Tb onHC8HHYIO Bbiiiie CTBTHCTHqecKylO 

k 

oa aneMeHT El I; R m• qTOObl ycnoBHaSI BepOSITHOCTb 

pHHHMana B R m MaKCHManbHOe 3Haqe}IHe, T,e, 

ki;; J j 
L ) = max P ( El I Y , L ) • 

j I; J 
( 1,0) 

onb30BanHcb TeM o5cToSITenbCTBOM 1 qTo aneMeHTbi R m 

HB8Tb KBK HenepeceKBIOIIIHeCSI (oaHOBpeMeHHO no BCeH 

paMeTpOB () e ) COObiTHSI, 

ocHoBHOH noaxoa K pemeHHIO nocTaBneHHOH 3aaaqH, ITycTb 

rae <Y> - BeKTOp CpeaHHX 3HaqeHHtl: anSI Y , 0TMe-

< Y ( El, L) > • Dpeanono)I{HM, qTo ~ Y pacnpeaeneH no 

) , rae 1J - BeKTop cpeaHHX 3HaqeHHH MSI ~ Y , a I-

MaTpHua pacnpeaeneHHSI, 

coobiTHe Elk , T,e, 3aaaHa TOqHaSI rHnoTe3a 

) r; Rm anSI aaHHoro coobiTHSI Y , To MO)I{HO Bhi-

k 
H , cneaoBaTenbHD, ~ Y • Toraa BepoSITHOCTb nonyqHTb 

" K ~ y k , 3anHIIIeTCSI: 

k 
<~Y +8 )=f(~Y ITJ,I ).~. 

I)- 3HaqeaHe nnoTHOCTH pacnpeaeneHHSI BepoSITHOCTetl: 

~ 

~ 
.;tl/ll 

4 
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11:;'.·. 

···~l' 
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MHoroMepaoro cnyqati:Horo BeKTopa ~ Y k, 8 - BeKTop ManhiX nono)I{H-

TenbHhiX cMemeHHR, OaHaxo coobiTHe 8k ~ R m SIBJISI9TCSI HCKOMbiM B 

H81II9H 3aaaqe, D09TOMy OCT89TCSI TOnbKO Bbl0Hp8Tb pa3nHqHb19 aneMeHTbi 

e e 
8 ~ Rm' e ~ J; nonyqaTb anSI HHX ~ y npH 3aaaHHOM COObiTHH y 

1 e 
H 1 BbiqHcnHB BepOSITHOCTH anSI ~ Y , "'onH3KHX"' K ~ Y , B BHae: 

e 1 e e e e P[(~Y <~Y <~Y +8)1(()
1

,()
2 

, ... ,em)], { 1,1) 

Cp8BHHB8Tb 9TH BepOSITHOCTH, 

0TMeTHM 0 qTo ycnOBHbie BepOSITHOCTH { 1,1) MO>KHO cqHT8Tb T8K>Ke 

H BepoSITHOCTSIMH nonyqHTb 

e 
Bbtpa>KaeTCSI qepe3 ~ Y 

BeKTOp Y 
H < y ..J 

npH H3MepeHHaX, noCKOnbKy Y 

CneaoBaTenbHo, nepeoop pa3nHq-

HbiX rHnoTe3 El e ~ R m npHBOaHT K cpaBHeHHIO YCJIOBHbiX BepoSITHOCTetl: 

ana aaHHoro cnyqati:Horo BeKTopa H3MepeHHtl: Y 

qTOObi oTaaTb npeanoqTeHHe KaKotl:-nHoo H3 rHnoTe3, Bocnonb3yeM­
/1/ 

ca TeopeMOH Betl:eca , cor.naCHO KOTOpotl: anocTepHOpHaa BepoaTHOCTb 

COObiTHSI El paBHa anpHOpHOH BepoaTHOCTH, yMHO>KeHHOH Ha BepoaTHOCTb 

9KCnepHMeHT8JibHbiX aaHHbiX KaK <fJyHKUHIO 9 , T.e. 

P{8IY,L)= P{81L)P{YIEI,L) { 1,2) 

ana nroooro COObiTHa 8 ~ R m • TaKHM o5pa3oM, pellleHHe 3aaaqH { 1,0) 

CBenOCb K noHCKy 80COnlOTHOro 3KCTpeMyMa <fJyHKUHH anocTepHOpHOH Be­

pOSITHOCTH { 1, 2). IToCKOnbKY p ( e I L) - anpHopHbie BepoaTHOCTH, KaK 

6 
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Ill 
npaBHno, He HaaecTHhi, To, nocTynaH B cornacHH c nocTynaToM BeAeca , 

nonaraeM ace rHnoTe3bi 8 ~ R m paBHOBepoHTHhiMH B HeKoTopoA o6nacTH, 

KOTopaSI MO~eT Ob!Tb caeJiaHa aocTaTO~HO ManoA B OKpeCTHOCTH HeH3BeCT­

HOi!: TO~Koi!: rHnoTe3bi 0 T.e. nonaraeM P ( 8 I L) =I. CneaoaaTeJihHo, Bhi-

6op onTHMaJibHOtl: rHnoTe3bi HaKnaabiBaeT Tpe6oBaHH9 MaKCHMaJibHOCTH Ha 

!jlyHKUHIO npaaaonoao6HSI p ( Y I® ,L). 0oCKOJihKy OUeHKH napaMeTpOB H HX 

OIIIHOOK, nony~eHHhie H3 YCJIOBHtl: MaKCHMH3aUHH !jlyHKUHH p (Y I e . L) • 
/2/ 

o6naaaiOT a!jJ!jleKTHBHb!MH CBOtl:CTBaMH 0 TO pell!eHHe aaaa~H CBeJIOCb 

x/ 
K nocTpoeHHIO !jlyHKUHH npaaaonoao6HH • HaeH nocTpoeHHH Taxotl: !jlyHKUHH 

6bma Hano~eHa Bbiii!e. 

/4 5 6 7 8/ 
Cnoco6 onpeaeneHHH napaMeTpoa ~aCTHU, paaBHThiA B 

1 1 
' 

1 
, 

H9CMOTpH Ha CBOIO npOCTOTY H npHBJieKaTeJibHOCTb OOJiaaaeT cymeCTBeHHhlM 

HeaocTaTKOM - OH He n03BOJIHeT a!jJ!jleKTHBHh!M o6pa30M Y~HTb!BaTb Haep­

HOe pacceHHHe HapHay C y~~TOM MHO~eCTBeHHb!X CJiy~atl:HblX !jlaKTOpOB 

( MHOrOKpaTHOe KyJIOiiOBCKOe pacceHHHe 0 H3M9pHTeJibHbie OIIIHOKH) H "He­

npepb!BHb!X" ( HOHH3aUHOiilib!e noTepH, HeOaHopoaHOCTb ITOJISI 0 ypaBHeHHe 

/9 10/ aBH~eHHSI) • DOITb!TKa y~eCTb 9TOT HeaocTaTOK 0 npeanpHHHTaH B 0 
, 

/3/ 
npHBOnHT0 KaK HeTpy.llHO noKa3aTb 0 K MHO~eCTBeHHOA KOppeJIHUHH OUeHOK 

BeKTOpa H3MepHTeJibHhiX OIIIHOOK H BeKTOpa KYJIOiiOBCKHX yrJIOB paCCeHHHSI 0 

~To cymecTBeHHhiM o6paaoM aaTpyaHHeT y~~T HaepHoro pacceHHHH Ha cneae 

~acTHUhi. 

Bee cxaaaHHoe npHaoaHT K Heo6xoaHMOCTH Bbioopa Taxoro npeacTaB­

neHHH !jlyHKUHH npaBaonoaooHH 0 KOTOpoe n03BOJIHT0 COXpaliHH CHJibHhle CTO­

pOHbl OOOHX ynOMHHYTbiX MeToaoB, B 3Ha~HTeJib!iOtl: Mepe HCKJIIO~HTb HX 

HeaocTaTKH. 

x/ 
HeTpyaHo aoraaaTbCH 0 ~TO COCTOHT9JibHOCTb OUeHOK 0 nony~eHHhiX 

no M M n, paBHOCHJihHa cxoaHMOCTH B R m nocneaoBaTenhHOCTH ( HH) 
B CMb!CJie MeTpHKH (H) • 
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11(1 
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i
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: 
·. 
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I 

1
·~. 

'. 

\ 
i;: 

~·.1 
;i' 
·~r~) 
.H~::, .. 
;.1) 

···:i 

·? 

Bbi6op npegcTaaneHHH 

Opeanono~HM, ~To Ha Tpexe HaMepeHo n - To~ex, K 

eHbl liOMepa Ha~HHaH C 0, H CHCTeMa KOOpaHHaT Bb!OHpaeTCSI 

30M0 ~TOObl OCb OX COBnana C BeKTOpOM CKOpOCTH ~aCTHUbl 

Ha TpeKe ( CMo pHCo 1) • 

06oaHa~HM ~epea ~ 1 CMemeHHe B i TO~Ke no OTJ 

K -1 To~xe, a ~epea 8 1 - cny~aAHoe yrnoaoe OTKJioHeJ 

Ke no OTHOIIleHHIO K HanpaBneHH!O KaCaTeJibHOA B ( i -1) TO 

M ( ~I' ~ ) = M ( 8 I • 8 j ) = M ( ~ j. 8 I ) = 0, eCJIH ~ j. 

0yCTb f I = X -X I • Toraa, BOCITOJib30BaBII!HCb pacnpea• I 1-
"' Ill/ 
'0'9pMH 

W(~ , 8 , e ) = 2y3 • I 
k k k 1T ()2f2-

,. k 

exp [- .!_ ( 8k2 
2-

8 e ,. k 

3~k8k 
--+ e 2 

k 

aei.2 

ea 
k 

B Ka~OM H3 CJIOeB f k MO~eM 3aiTHCaTb B CHJIY YCJIOBHA 

x/ M (a ) = M( m = 0111/ • rae a H f3 npHHHMa!OT CJI) 

3Ha~eHHSI ~ HJIH 8 o 3aecb H aanee TaKaH aarrHCb OYJJ 

MaTeMaTH~9CK09 O~HaaHHe cny~atl:Hb!X B9JIH~HH. 

7 



Ill 
HaB9CTHbi0 TO, IIOCTyrraH B cornacHH C IIOCTynaTOM Befteca 0 

e rHrroTe3bi 8 c; R m paBHoBepoHTHhiMH B HeKoTopoA o6nacTH, 

eT 6biTb caenaHa aocTaTOT:fHO ManoA B OKpeCTHOCTH H9H3B9CT-

rHrroTe3hi, T,e, rronaraeM P (8/L)=l. CneaoBaTenbHo, Bhi-

bHOH rHIIOT93bi HaKnaabiBaeT Tpe6oBaHH9 MaKCHManbHOCTH Ha 

Baorroao6HH P ( Y /8 ,L). nocKonbKY oueHKH rrapaMeTpoB H HX 

ycnoBHH MaKCHMHaauHH <jlyHKUHH P (Y I 8 , L) , 
/2/ 

eKTHBHbiMH CBOHCTB8MH , TO p9III9HH9 aaaa'<IH CBenOCb 

x/ 
rrpaBaorroao6HH • HaeH rrocTpoeHHH TaKoA <jlyHKUHH 

/4,5,6,7,8/ 
orrpeaeneHHH rrapaMeTpoB qacTHU, paaBHThiA B , 

CBOID rrpoCTOTY H IIpHBneKaTenbHOCTb o6naaaeT cymeCTB9HHhlM 

- OH He II03BOnHeT a<jl<!JeKTHBHhiM o6pa30M YT:fHTbiB8Tb Haep­

He Hapgay C Y'<~~TOM MH0)1{9CTB9HHbiX cnyqaftHbiX <jlaKTOpOB 

oe KynOHOBCKOe paCC9HHHe 0 H3M9pHTenbHbl9 OIIIH6KH) H "'He-

( HOHH38UHOHHbi9 IIOTepH, HeOaHopo.QHOCTb ITOnH, ypaBH9HHe 

/9 10/ 
0oiibiTK8 yqeCTb 9TOT H9.QOCT8TOK 0 IIp9.!liipHHHT8H B 0 

' 

/3/ 
K HeTpy~HO IIOK838Tb t K MHO)K9CTB9HHOft KoppenHUHH Oll9HOK 

epHTenhHblX OIIIH60K H BeKTopa KynoHOBCKHX yrnoB paCC9HHHH 0 

eHHhiM o6paaoM aaTpy.!lHHeT Y'<~~T H.Qepaoro pacceHHHH Ha cneae 

838HH09 IIpHBO.QHT K Heo6XO.QHMOCTH Bbi6opa TaKoro rrpe.QCTaB­

HH IIp8B.QOIIO.Q06HH 0 KOTopoe II03BOnHT0 COXp8HHH CHnbHbl9 CTO­

YIIOMHHYTb!X M9TO.QOB 0 B 3H8T:fHT9nbHOft Mepe HCKniDT:fHTb HX 

Y.!lHO noranaTbCH0 'iTO COCTOHT9nbHOCTb OU9HOK 0 rrony'i9HHhiX 

BHocHnbaa cxo.QHMOCTH B R rrocnenoBaTenbHOCTH ( :1ud 
leTpHKH ( *), m 

6 

.-

i* ,j, 

Y,~ 
'f; 

'1 

: ~ ,\,' 

iii: 
¥i 

Bb16op rrpencTaBneHHH 

Ope.QIIOnO)KHM, 'iTO Ha TpeKe H3MepeHO D - TOT:f9K 0 KOTOpb!M IIpHCB0-

9Hbl HOMepa H8'<1HH8H C 0, H CHCT9Ma KOOp.!lHHaT Bbi6HpaeTCH TaKHM o6pa-

30M, '<IT06bi OCb OX COBrrana C B9KTOpOM CKOpOCTH 'i8CTHllbl B rrepBoft TO'<IK9 

Ha TpeKe ( CM, pHC, 1), 

06oaHa'<fHM qepea e I CM9Ili9HHe B i TO'<IK9 ITO OTHOIII9HHID 

K 1 -1 ToT:fKe, a qepea 8 1 - cnyqaftaoe yrnosoe OTKnoaeHHe B i -Toq-

x/ 
K9 ITO OTHOIII9HHID K HarrpaBn9HHID KaCaTenbHOft B ( i -1) TO'<IK9 , 

M(e 1, ~ )=M(8 1 ,8l)=M(ei'8
1
)=0, ecnH ~ j • ( 1,3) 

0yCTb f I= 

"' Ill! 
x 1 - x 1_ 1 • Toraa, BocrronbaoBaBIIIHCb pacrrpeaeneaHeM 

'+'9pMH 

w<e ,8 .e >=2..;a. 1 
k k k Tl {J2f2-

'" k 

exp [-~ ( 8k

2 

2 -

()" e k 

aek8k 
---+ e 2 

k 

2 3' -)], e a 
k 

( 1,4) 

B KB)K.QOM H3 cnoeB f k M0)1{9M 38IIHC8Tb B CHny ycnOBHft H938BHCHMOCTH 

x/ M (a ) = M( m = 0/ 11/ ' rae a H {3 npHHHMaiDT cnyqaftHbl9 

3H8'<19HHH e HnH 8 , 3.Q9Cb H .Qanee TaKaH 38IIHCb 6y.Q9T 03H8'<18Tb 

M8T9M8THT:f9CK09 0)KH.Q8HH9 cnyqaftHbiX B9nHT:fHH, 

7 
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i, 
. I; 

'I 
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J 
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f 

x/ 
( 1.3) MHOrOM8pHyiO HOpManbHYIO IInOTHOCTb paCIIJ 

CM81II8HHlt H yrnOBhiX KynOHOBCKHX OTKnOH8HHlt 0/lHC 

COBOKYIIHOCTH cnoeB 

cl> (~I' [jl' f I, ... , ~-1' [jn-l'f n-l= 2 (n: I?jn-1)/2 •11 -(n-1). ( 
n-1 __...-

X exp[- _4_ n~\~.L 3~181 3~12 1~1 f 12 
(J2 I=I 0 --0- 2- + -- )] 

11 L I L f 3 

I I 

0yCTb (J 1 - cny~alta:oe yrnoeoe oTKnoa:ea:He B 

lli8HHIO K H8IIpaBneHHIO KaCaTenbHOlt B rrepBOlt TO~KE 

Bb!p83HM CM81II8HH8 OTHOCHTenbHO OX BllOnb 

H838BllCHMhiX cny~altHbiX BenH~HH(~l, ~2 , ... ,~_ 1 ) 

C H3B8CTHbiMH /lHCIIepCHHMH, llnH 9TOrO BOCIIOnb3YE 

B KalKJlOM cnoe f 1 IIpH Manb!X yrnax (JI COOTHO 

x/ 
HeTpyaao rroKasaTb, qTo B Ka~llOM cnoe 

MH HBnHeTCH llBYM8pHb!M raycCOBCKHM pacrrpeaeneHH 

B8HHbl8 HHTerpanbi: 

00 

l l 8 2 

f W(~,8, f)d~=- • -- exp[- --] 
-oo F 8 e t/2 82 e 

" " 

00 

JW( ~ ,8, 
-oo 

nepBbilt H3 HHX osa:a~aeT, qTo aa n106oM cnoe f k 

yrna pacceHHHH 6esoia:ocHTenbHO K rrono~eHHIO ~ 
c aHcrrepcHelt c? (8) = 2 (J :e. BTopolt HHTerpan os 

III8HH8 6e30THOCHT8nbHO K yrnoBOMY OTKnOH8HHIO Tl 
().2 8 

BHil C /lHCIIepcHelt a 2 ( ~) =~- f k , 0oCKOnbKY ~a 
C YK838HHb!MH rrapaMeTp8MH HOpManbHbl H COBM8CT 

ByeT1 TO ( 1.4) HBnHeTCH llBYM8J!!ib!M rayCCOBCKHM 

alP<!JHUH8HTOM KOppenHUHH p =v3/2 ( CM, T, 2.3.1/ 

xx/ CneayeT OTMeTHTb 1 qTo saecb H aanee 6y 

H8~8HHHMH1 IlpHHHTb!MH B/ 12/ • flaTHHCKHMH ~HpHbl~ 
H8~8Tb B8KT0pblo 
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x/ 
( 1.3) MHOI"OMepHylO HOpManbHYlO rrnOTHOCTb pacrrpeaeneHIH! OOKOBbiX 

CM9W9HHtl: H yrnOBbiX KynOHOBCKHX OTKnOH9HHtl: OJlHOBp9M9HHO Jlm! BCetl: 

COBOKYIIHOCTH cnoea 

11>(~1'81, e , ... ,J: 8 f ' 2 (n:l?fn-1)/2.11 -(n-1) e-2(n-1) 

I '>n-1• n-1' n-'1.= ' " n-1- -"----- X 

4 n-1 82 3 ~ 8 2 II f 
2 

X exp (- -- '5'. ( I I I 3~1 I= I I 
e2 1=,. -e-- _e_2_ + -- )1 

" I I £13 

( 1.5) 

0yCTb ()
1

- cnyqatl:Hoe yrnoaoe oTKnoHeHHe B i -otl: ToqKe no OTHO-

weHHlO K HarrpaaneHHlO KacaTenbHOtl: B rrepaotl: ToqKe Ha TpeKe (ocH ox ). 

Bbipa3lfM cMeweHHe OTHOCHTenbHO ox aaonb ocH OY qepe3 aa6opbi 

ae3aBnCHMhiX cnyqatl:HbiX aenHqHH(~1 , ~2 , .... ~_ 1 ) (8 1 , 82 • ... , 8 0 _ 1 ) 

xx/ 
C H3B9CTHbiMH JlHCIIepCHSIMH • .llnSI 9TOI"O BOCIIOnb3yeMCSI crrpaBeJlnHBbiMH 

/5/ 
a K8)K)lOM cnoe f 1 ()I COOTHOW9HliSIMH rrpH ManhiX yrnax 

x/ o 
HeTpYJlHO rroKa3aTb, qTo a K8)KJlOM cnoe L k pacrrpeaeneHHe <l>ep-

MH SIBnHeTcSI aayMepHbiM rayccoBcKHM pacrrpeaeneHHeM. PaccMoTpHM aecoocT­

aeHHbie HHTerpanhr: 

00 

1 1 8 2 
f W ( ~ ,8, f) d~ = - • -- exp [- -- ] 

-oo y;;- e e 112 e2 e 
" " 

00 - 2 

JW(~,8, e)dB= ~- ·-1-exp[-.2£"-]. 
-oo y.;;- e .. e 8/2 e :e s 

OepBbltl: H3 HHX 03HaqaeT, qTo Ha nlOOOM cnoe f k pacrrpeaeneHHe rrpoeKUHH 

yrna p8CC9SIHHSI 0930lHOCHTenbHO K IIOn0)1{9HHlO ~ HMeeT rayCCOBCKHtl: BHJl 

c aucrrepcuetl: c? (8)-= 2 ():e. BTopotl: HHTerpan 03Haqae'I', qTo 6oKoaoe cMe-

weHue 0930THOCHT9nbHO K Y.I"nOBOMy OTKnOH9HHlO TO)I{e HMeeT rayCCOBCKHtl: 
().2 8 

BHJl C JlHCIIepcHetl: u 2 ( ~) =r f k , 0oCKOnbKY qaCTHbie pacrrpeaeneHHSI 

c yKa3aHHhiMH rrapaMeTpaMH HopManbHhi H coaMeCTHoe pacnpeaeneHHe cywecT­

ayeT, TO ( 1.4) SIBnSieTCSI JlByMel.!JhiM rayccOBCKHM pacrrpeaeneHH9M C KO-

a4JijlHUH9HTOM KOppemiUHH p =v 3/2 ( CM. To 2.3.1/12/) • 

xx/ CneayeT oTMeTHTb, qTo 3JleCb H aanee 6yaeM rronb30B8TbCSI o6o3-

HaqeHHSIMH, IIpHHSITbiMH a/ 12/ • flaTHHCKHMH )I{HpHbiMH 6yKB8MH oy.[leM 0003-

HaqaTb BeKTOpblo 
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~I Y1 -yl-1 - e 1°1-1 • 

81 0 I ol-1. 
(1 ~ i :S n- 1 ) ( 1.6) 

11a COOTHOilleHHA ( 1.6) HeTpy.QHO IlOJIY'IHTb Bbip8:>K9HHe .QJIH KYJIOHOBCKHX 

cMemenHA B o6meM cny'lae 

I 1-1 J 
y=I~+IIe 8. 

I j,,..1 j J=1 k=1 l+1 k ( 1. 7) 

Ey.neM paccMaTpHB8Tb Terrepb MHo:>KeCTBa neaaBHCHMbiX cny'laAHbiX aenH'IHH 

Z ( 1) (2) K8K .QBa CJiy'laAHbiX B9KTOpa H Z 

(I) T (2) T 

Z =[~1'~2 '''''~n-1] ,Z =[81,82'"''8n-1], 

r.ne T - oaHa'iaeT TpancrronHpoBaHHe. EcnH BBeCTH aexTop 

Z = [ Z (1) Z (2) ] T 
' ' ( 1.8) 

TO, K8K HeTpy.QHO YBH.Q9Tb, pacrrpe.neneHHe ( I.5) HBJIH9TCH COBM9CTHbiM 

HOpM8JibHb!M pacrrpe.neneHHeM 2 ( n -1) CJiy'laAHbiX B9JIH'iHH CO cpe.nHHMH 

3H8'19!IHHMH 

M ( Z 0 > ) = M ( Z <2> ) = 0 

10 

~ r- --------

H KOB8pH8UHHMH 

M ( z (1) zTo~ = I 11 M ( z (1) z T (2 '> ! 12 • 

M ( Z <2 > Z ~ 1) - I - 21 M(Z<2>zT<2 >)=I • 
22 

Bb!IIHUieM HBHbiA BH.Q KOB8pH8UHOHHOA M8TpHUbl pacrrpe.neneHHl 

I= 

I 
I 
I 

Iu I I12 ---r--­
I21 

1 
I22 

l 

2 
a~ t, 

' " ' 

0 Ia 
1 ~181.P 

I ' ' " ' 
' I ' ' ' 0 '-a~ I 0 ' 

~n-1 J -------------------------
a •p 
~-l1 

" " ' 0 

0 2 
a81 

" 

I 0 
""pa & I 

8n-1"'n-11 

' ' ' ' ' 

Toeo 9TO TpeX.QH8l"'OH8Jlb!I8H 6JIO'iH8H M8TpHU8, 9JI9M9HTb! KOTO. 

Hal!:.neM Terrepb coaMecTHoe pacrrpe.neneHHe aeKTopa cny• 

menHA a.non~:> OY H BeKTopa yrnOBbiX oTKnoaeaHA. PaccMoTpl 

nHaeAaoe rrpeo6paaoBaHHe aexTopa Z 
I 1-1 j 

<1>= I ~ + I I e 8 
yl J=1 j J=1 k=1 J+1 k 

Y (2)= 8 
I I 

(1 < i < n -1) 

II 



Y - f (J 
1-1 I 1-1 ' 

(1 :5 i ~ n - 1 ) ( 1.6) 
- (J 1-1 • 

Hft ( 1.6) HeTpyJlHO nony'IHTh Bbipa>KeHHe Jln.ll KynOHOBCKHX 

o6meM cny'lae 

t-1 J 
+ 2 I.e 8 . 

I 1"" 1 k""l l+l k 
( 1. 7) 

TpHB8Th Tenepb MHO>KeCTB8 He38BHCHMbiX cny'I8HllbiX BenH'IHH 
(I) (2) 

Hllb!X BeKTOpa Z H Z 

T ~) T 
1'~2 •••••~n-1] ,Z ""[ 8 1,82'"""'8n-1]' 

aqaeT TpaacnoHHpoBaHHe. EcnH BBecTH BeKTOp 

. z (2) ] ~ 
( 1.8) 

liD YBHJleTh, pacnpeaeneHHe ( 1.5) 51Bn.lleTC51 COBMeCT!IbiM 

acnpeaeneaHeM 2 ( n -I) cnyqati:HbiX BenH'IHH co cpeJlHHMH 

) ""M ( Z <
2
> ) ""0 

10 

~ 

H KOB8pH8UH51MH 

M (Z <o zTo~"" ~ 
11 

T . M(Z o>z <2>)"" ! 12 ' 

M(Z<2>Z~ 1 ~"" I. 
21 • 

M<z (2)z T(2)>"" I. • 
22 

BbmHmeM HBHbiA BHJl KoBapHauHoaaoa MaTpHUbi pacnpeaeneHHH ( 1.5) 

I."" 

I 
I 
I 

211 1212 ---r--­
!.21 I I.22 

t 

2 
a~ 

1" 
" " ...... 

" 

0 lat'
8

•p 
1 'o 1 I 

" I ' 
' I ' 

I ' 

0 

' ' l I ' o 'a 0 pa 
n-1 1 '-P'Il-1 ----------------------------

a •P 
Bt,~1 

' " 
" 0 

I 
0 2 

a81 

" 

I 0 
'-pa t' I 

8n-l'on-IJ 

' ' ' ' " 

0 

' 2 '-08 
n-1 

T.e. aTo TpexaHaroaanhHaH 6no'IH851 MaTpHua, aneMeHTbi KoTopot!: HaBeCTHbi. 

HattaeM Tenepb coBMecTaoe pacnpeaeneaHe BeKTopa cnyqatl:ahlx cMe­

meaHA BJlOnh OY H BeKTopa yrnoBbiX oTKnoaeHHA. PaccMoTpHM anH aToro 

nHHet!:aoe npeo6paaoBaHHe BeKTopa Z 
I 

y<l)"" I. ~ 
I j""l l 

Y (2)"" 8 
I I 

1-1 j 

+ 2 2 e 8 
j""1 k""1 HI k 

(1 < i < n -1) 
( 2.0) 
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HnH B BeKTOpHoA 38flHCH 

y (I) 

(2 } 
y 

rae 
I 

I 

I I 

E = 
L\ I . . 

I I 

I 

E =I I 

. 
I 

. . 

I'R 1 L L\ 
1 

----t----
0 ~ E 

0 

' LL\ = 

. 

. I 

0 

0 I 

Z (I) 

z (2) 

0 

e 2 0 
8 
Ie 
k=2 k ea . . 
n-1 n-1 
I e k Ie k ••.• e I k=2 k=8 n-

T.e. 9TO MaTpHilbi pasMepHOCTe:ll: [ n -I , n -I] . 

( 2.0). 

0 

0 

Mcnom:.sy.~~: .IIBHbr:ll: BHa 6no-qao:ll: MaTpHIIbi 
npeo6pasoBaHH.11, HeTpyaao 

.IIBn.lleTC.II HeBbipO)f(JleHHbiM nHHe:II:HbiM npeo6pa30B8HH-
noxasaTb, 'ITo (2.o) 

eM C .IIK06HaHOM 

12 

~----------- -------· 

Y1•Y.2 , ... ,y 1; 81• 82'"'• 8 1 D [ n- n-:_] =I. 
~I '~2 , ... , ~n-1; 8 1 ' 82 , ... , 8n-1 

/12/ 
TioaToMy MO)!{eM npHMeHHTb TeopeMy ( T 2.4.1) H aa:II:TH 

- (I) (2) 
aopManbHOe pacnpeaeneaHe an.~~: BeKTopa Y = [ Y , Y ] 

= 
xy BeKTop Z pacnpeaenea N ( 0, I ) , To Y pacnpeaem 

saecb C - eCTb KpaTKOe 0603Ha'l:eHHe HeBbipO)f(JleHHO:II: MBTp 

pB30BaHH.II ( 2.0) • 
T 

t{To6br aa:II:TH KOBapHaUHOHHYIO MaTpHIIY C"IC , Bocno 
113/ 

npaBHnaMH yMHO)!{eHH.II xneTO'IHbiX MaTpHu • B pesynbTaTE 

I 

c IC T 

T T T T · 
E L\ I 11 EL\ +EL\I 12 LL\ +LL\I 21 EL\+L,:\~:f.L\1EL\I 1 
----------------------------~---

' T T 
I21EL\ +I22LL\ 

rae MaTpHilbi-MHO)!{HTenH onpeaeneHbi Bbiiiie. 

TipoaenaB aOBOnbHO rpOM03aKyiO pa6oTy no Bbl'IHCneHH: 

KneTOK 1 nony'IHM B HTore cneayiOIIIH:II: BHa KOBapHaUHOHHO:II: Me 
= 

BeKTOpa Y 

' 
II = c I c T "',_1::~1-~1::~2--

I I I 
1 2 1 I 1 22 

13 
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B BeKTOpHon 38ITHCH 

y (I) 

(2 ) 
y 

I 

I I 

I 

I I . . 

I 

I 

0 

I~ 1 L ~ 
I 

----t----
0 ! E 

0 I 
L~ = 

I 
. 
. I 

0 

1 

Z (I) 

Z (II) 

0 

e ~~ 0 
8 
Ie 

k=2 k es . 
: 

n-1 n-1 
I e k 
k=2 

Ie k •••• e 
1 k=8 n-

o MaTpHUbi paaMepaocTet!: [ n -I, n -I] . 

( 2.0). 

0 

0 

Crrom,ayg SIBHb!tl: BH.ll 6nO'IHOt!: MBTpHUbl rrpeo6p830B8HHS1
1 

HeTpy.llHO 

Tb, 'ITO ( 2.0) RBnReTCSI HeBb!pO}I()leHHbiM nHHet!:HbiM rrpeo6p830B8HH-

K06HBHOM 

12 

..-

yl,y.2 , ... ,y 1; 81· 82····· 8 1 D [ n- n-_] = I • 
~ '~ , ... , ~ ; 8 ' 8 , •.. , 8 

1 2 n-1 I 2 n -I 

112/ 
IToaToMy Mo>KeM rrpHMeHHTb TeopeMy ( T 2.4.1) H Hat!:TH coBMeCTHoe 

- (I) (2) 

HOpManbHOe pacrrpeJleneaHe .llnR BeKTopa Y = [ Y , Y 1 • ITocKonb-

KY BeKTOP Z pacrrpeJleneH N ( 0, I ) , TO Y pacrrpeJleneH N ( 0, C I C \ 

3]leCb C - eCTb KpaTKOe o603HB'IeHHe HeBb!pO}I()leHHOt!: MBTpRUbl npeo6-

pH30B8HHSI ( 2.0) • 
T 

lJTo6bi aat!:TH KoBapHaUHOHHYlO MaTpHuy C"IC , BocnonhayeMcSI 

/13/ 
npaBHnaMH yMao>KeHHR KneTO'IHhiX MaTpHu • B peaynbTaTe nony'IHM 

I 

c IC T 

T T T T 
E ~ I 11 E ~ + E ~I 12 L ~ +L~I 21 E ~ + L~~ J.. ~lEi\ I 12+ L~~2 ____________________________ _. ____ ..., -- .. ·: 

T T 
I21 E~ + I22 L~ I22 

rile MaTpHUbi-MHO>KHTenH onpe]leneHbl BbJIIIe. 

ITpoJlenaB llOBonbao rpoM031lKYlO pa6oTy no Bbi'IHcneaHJO OTJlenbHbiX 

KneTOK, rrony'IHM B HTore cneJlylOIIIHt!: BHil KOBBpHBUHOHHOt!: MaTpHUbl ]lnSI 

"' BeKTOpa Y 

II = c I c T =I-III! : II12 ---r----
I I I 

1 21 I I 22 

13 
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rae 

III1 
T 82 

M [ y<O Y 0
'] = ~ x 2 (3x -x 

12 I l I 

I I22 = M [ y (2)y T(2)] 
82 
f<xl-xl-1 

0, j > j 
I 

I = I T 
I 12 I 21 

1 
e 2 

-'" [(x -x )(2x -x 
4 j l-1 I j 

B aTHX BbtpaJKe.HHsrx 

82 .. const 
2 2 

m+p 
p 4 

( j ~ i) 

( 2.2) 

-x 1-1 )], j ~j. 

rae m H p I Ill 
- Macca ,H HMrrynbc '18CTHU • 0TMeTHM

1 
'ITO KOB8pH8UHO-

.Hasr MaTpHua sexTopa Y o6oaHa'leHa 
1 
I 

MaTpHUbi I sexTopa Z 
B OTnH'I:He OT KOBapHaUHOHHoA 

HTaK, nony'l:eHo cosMeCT.Hoe HOpManbHoe pacnpeaeneHHe ansr sexTopa 

cnyqaftHbiX CMeiUeHHft TO'IeK TpeKa OT npsrMoft nHHHH H BeKTOpa cnyqaftHb!X 

yrnOBbiX OTKnoHeHHA 
H3-3a MHOrOKpaTHoro KynOHOBCKOrO paccesrHHR 

"' -(n-1) ~ "' T I"' 
n (y /0, 1I )= (277) I 

1
II- exp [- ~ Y 

1
I- Y], 

( 2.3) 

14 

[
' ,_. 

---------·-- ' 

rae aneMeHTbi KosapHauHOHHott MnTpHUbi ti 

MH ( 2.2) o 

onpeaensrJOTC5 

PaccMaTpHsasr ( 1.4) xax rrnoTHOCTb ycnoBHbiX seposrTHoc 

HeHHH '18CTHUbl Ha yron 8 l H CMemeHHH Ha senH'IHHy ~ j 
151 

TOK BpeMeHH t j- t -I ~ 0, rrpHXOaHM K BbiBOay 1 'iTO npor 
1 I 141 

Kp8THOrO KynOHOBCKOI'O pacceHHHH HBnHeTCH MapKOBCKHM 

npoueccoM, ansr KoToporo cosMecTHasr rrnoTHOCTb pacrrpeaeneH 

HOCTeA opaHHaT onpeaensreTCH BbipaJKeHHeM ( 1.5) • 

OaHaxo, xax cneayeT H3 ( 1.3), xoppensruHoHHasr $yHKUHH 

npouecca K ( t , t ) oTnH'fHa oT Hynsr TonbKO npH t = t 
I l I j 

CTaBneHHe ( 1.5) <lJyHKUHH rrpasaorroao6HH "nHmaeT' peanbHblft 

rrpouecc H3BeCTHOft "nnaBHOCTH". 

floaToMy nepexoa ( 2.0) K HOBbiM OpLlHH8T8M1 npHBoasrmH 

cnoJKHott ( 2.3) MoaenH peanhHoro rrpouecca, qeM ( 1.5), noaso. 

TOnbKO ~sepHyTb nnasHoCTb", T.e. paccMoTpeTb npouecc s ea 

KOOpaHH8T 1 HO H HCCneaOB8Tb HBneHHH 1 B03HHK810IUHe BCneaCT' 

<lJyHKUHOHanbHOA 38BHCHMOCTH MeJKay pa3HOHMeHHbiMH opaHHaT, 

B pa3nH'fHbie MOMeHTbl speMeHH. 

Y'IHTbiBasr BbtmecxaaaHHoe, aanee npH nocTpoeHHH nonHo 

npas.aono.ao6HH p ( y I e 'L ) 6yaeM paccMaTpHB8Tb BMeCTO Kyn 
/~ 151 

MaTpHUbl 1 ._II , nony'feHHOA B 1 MaTpHUY flOIIHOro Kyn< 

npouecca pacceSIHHSI 1I H HOpMarrbHYIO nnoTHOCTb n ( Y I I 
38flHC8HHYIO B BHae ( 2. 3) • 

xl 
Taxoe npeanonoJKeHHe cnpaseanHso, ecnH Ha'l:ano cHC1 

aHHaT npH asHJKeHHH 'fBCTHUbi B cnoe f k cosnaaaeT c nonoJK 

B MOMeHT t k-1 

15 



2 

e.. 2 (3x -x, -xi l 12 

T 
M [ y<O y <OJ rirr ( j .:: i ) 

I = M [ y (2) y T (2)] 
I 22 

82 
~ (x -x 
2 I 1-1 

0, j > i ( 2.2) 

12 
IT= 
I 21 J 

e 2 

-'" [(x 
1 

-x )(2x -x -x l-1 )], i ;::, j . 4 l-1 I j 

x Bbrpa>KeHimx 

" 
const 

2 2 
~ 

p4 

H p 111/ 
- Macca ,H HMrrynbC '18CTHU o 0TMeTHM

1 
'ITO KOBapHaUHO-

aTpHua BeKTopa Y o6osHa'leHa II B OTnH'IHe OT KOB8pH8UHOHHOA 
Ubi I BeKTopa Z 

TaK, rronyqeao COBMecTHoe HOpManl>Hoe pacnpeJleneaue ansr BeKTopa 

.!lb!X CMeUie.!IHft TO'IeK TpeKa OT DpsrMoft nHHHH H BeKTOpa cnyqaftHbiX 

u OTKnoHeHuft Hs-aa MHoroKpaTHoro Kyno.aoBcKoro paccesrHHsr 

,., -(n-1) ~ 1 ,., T I ,., 
(y /0, 1I )= (217) I

1
II- exp [- 2 Y 

1
I- Y], 

( 2.3) 

14 

.,._ 

rJle aneMeHTbi KOBapuauHoHHoA MnTpHUbi ri 

MH (2.2). 

orrpeJlemuoTcsr Bbrpa>KeHusr-

x/ 
PaccMaTpHBasr ( 1.4) KaK rrnoTHOCTh ycnoBHbiX BeposrTHocTeA oTKno-

HeHHH '18CTHUbl Ha yron 8 l H cMeUieHHH Ha BenH'IHHy ~ j 38 npoMe>Ky-

/5/ 
TOK BpeMeHH l -l ~ 0, npHXOJlHM K Bb!BOJlY 1 'ITO rrpouecc MHOro-

j j-1 /14/ 
Kp8THOrO KynoHOBCKOro pacceHHHH HBnHeTCH MapKOBCKHM cnyqaAHhlM 

rrpoueccoM, Jlnsr KoToporo coBMecTHasr rrnoTHOCTb pacrrpeJleneHHH seposrT­

HOCTeft OpJlHHaT orrpeJlensreTCH Bbipa>KeHHeM ( 1.5) • 

0)lH8K0 1 K8K cne)lyeT H3 (1.3), KoppensrUHOHH8H ¢yHKUHH TaKoro 

rrpouecca K ( t
1 ' l j ) OTnH'IH8 OT Hynsr TOnbKO IIpH l =l 

j ' 
T.e. npeJl-

I 

CTaBneHHe ( 1.5) ¢yHKUHH 1Ip8BJlOIIOJl06HSI "'nHwaeT"' peanbHblft KynOHOBCKHft 

rrpouecc H3BeCTHOft "rrnaBHOCTH"o 

noaToMy rrepeXOJl ( 2.0) K HOBb!M OpJlHH8T8M1 DpHBOJlH!IIHft K 6onee 

cno>KHoft ( 2.3) MOJlenu peanbHOro rrpouecca, 'leM ( 1.5), nossonsreT He 

TOnbKO ~BepHyTb rrnaBHOCTb 6
1 T.e. paCCMOTpeTb rrpouecc B e)lHHOft CHCTeMe 

KOOp)lHHaT 1 HO H HCCne)lOB8Tb S!BneHHS!1 B03HHK8IDUIHe BCne)lCTBHe HanH'IHH 

¢yHKUHOHanhHOft 38BHCHMOCTH Me>K)ly p83HOHMeHHhlMH OpJlHH8T8MH rrpouecca 

B pa3nH'IHbie MOMeHTbi BpeMeHHo 

Y'IHTbiBasr BbrwecKasaaHoe, aanee npu nocTpoeHHH nonHoft ¢yHKUHH 

rrpas.oorro.oo6Hsr P ( Y I 8 , L ) 6yJleM paccMaTpHBaTb BMecTo KynoHoBcKoft 

/5/ 
MaTpHUbl l~ll, rrony'leHHOft B 1 MaTpHUY IIOnHoro KynOHOBCKOrO 

npouecca paccesrHHsr ri H HopManbHYID rrnoTHOCTb n (y /0, ri ), 

381IHC8HHYID B BH)le ( 2.3) • 

x/ 
T aKoe npeanono>KeHue cnpaseanHBo, ecnu Ha'lano cHcTeMbr Koop-

JlHHaT rrpH JlBH>KeHHH '18CTHUbi B cnoe f k COBrraaaeT C rrono>KeHHeM ee 

B MOMeHT lk-1 
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B 3aKmO'I9HHe aBTop onarollapHT H.H. foBopyHa H 11.H. CHnHHa 

3a IIOCTOSIHHOe BHHMaHHe K paooTe H rrone3Hb!9 OOCY>Kil9HHSI
0 

a TaK>Ke 

B.M. Mopoaa, r.A. OcocKoBa, B.n. )f(HryHoBa aa U9HHbl9 COB9Tbl. 
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