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Lens gunaomHon paboTsol

e B aunnomuoii paboTe kak 4aCTHbINA CyYail CETEBLIX CUCTEM C
o4epeasaMmn pacCMaTPMBAIOTCA MOZENN C CUHXPOHM3ALNEN.
DBOIOUNS BO BPEMEHU TaKO CUCTEMbI OMUCHIBAETCS YPaBHEHUEM
BMAA

2(k) = A(k) ® 2(k — 1)

e DTO fMHaMn4YecKoe ypasHeHue ans BekTopa z(k) 3aBepLueHus
obcnyxuneavus k-bix TpeboBaHuii B y3nax cetu. JICHO,4YTO OLEHKa
CpefHero BpeMeHn paboyero unKna MOXKET MMETb BaXKHOE
NpUKNagHoOe 3HaYeHue,

o Llenbio HacTosWwel paBoThbl ABASETCA BblYUCAEHNE TOYHOFO
3HAYEHNsI 1 OLEHKA CpefHel ckopocTu pocTa Bektopa z(k)
ANHAMUNYECKOW CUCTEMbl BTOPOrO MOpsifka C MaTpULIE, dJ1IeMEHThI
KOTOPOI HE3ABMCUMbI 1 SKCMOHEHLMAJIBHO PaCnpefeseHbl.



NMocTaHoBka 3apa4nm B obOLem Buae

PaccmoTpum nnHeiiHyto cuctemy, AnHamMmnka KOTOPOA OMMCbIBAETCS

ypaBHEHMEM
2(k) = A(k) ® 2(k — 1),

roe matpuua A(k) nmeert Bug:
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3peck {ai}, {8k}, {7k} v {0r} - nocnepgoBaTenbHOCTU HE3aBUCUMbIX
OMHAKOBO PaCNpefeneHHbIX CIyHaliHbIX BENHUH.
CocTosiHne cnctembl Ha k-oM Luare onpepensieTcs BEKTOPOM
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NMocTaHoBka 3apa4nm B obOLem Buae

CpepHss CkOpOCTb POCTa A BEKTOpA COCTOSIHUIA 3TOW CUCTEMbI
onpegenseTcs cneaytowmm obpasom:

.1 1
A= Jim 2 2(k)] = lim B|l=(k)]
rne HopmMa NOHUMAETCA B CMbICne MAEMHOTGHTHOIZ anre6pb|, a MMEHHO!:

[2(k)[| = (k) © y(k) = max(z(k), y(k)).



PaccmaTtpuBaemsbiii cny4yai

B naHHoii paboTte paccMaTpuBaeTcs HacTHbIN cayyai ¢ matpuueinn A(k)

crepyroLiero suaa:
0 B

A(k) = ,

(k) (W« 0 )

rae AnaroHasbHble 3nemeHTbl B u Y matpuusl A(k) umetor
9KCMOHEHUMaNbHOE pacnpefeneHne BeposiTHOCTEN € napamMeTpamy (i 1 v
COOTBETCTBEHHO.



MeTtop, pewieHus
Beegem cnyqaiiHble BeNYMHBbI

Z(k) = 2B = ll=(k = DI, Y (k) = y(k) — x(k)

1 nx PyHKUMN pacnpeneneHns

Dp(t) =P{Z(k) <t}, Wi(t)=P{Y(k) <t}
3ametum, uto ||z(k)|| = Z(1) + ...+ Z(k).
Pelsas uHTerpanbHoe ypaBHeHune, Haxoaum (byHKLWM pacnpeneneHms
U, (t) ¢ 0bocHOBaHMEM UX PABHOMEPHON CXOAUMOCTM K MpeAenbHO
byHkyun V().
C nomoLybto popMysibl NOSHOI BEPOSITHOCTN BBIBOAUTCS CBSA3b MEXAY
Dy (t) n Ui(t). 3aTem gokasbiBaeTcs paBHOMEpHas cxoaumocTb Py (t) n
HaxopuMTCs npepenbHas cdbyHkums pacnpegenerus O(t).
/I npuxogum K BbIpaXkeHWO ANist BbIYNCAEHUS A B BUAE

o0

A= / to(t)dt

0



PesynbTaTt

Takum obpa3om Obin Noay4eHo cnefytolee 3HaYeHNE CKOPOCTM PoOCTa
BEKTOpPA COCTOSIHUIA
A+ T+ Ap?

6vp(p+v)
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BbiuncnunrenbHbin SKCNEPUUMEHT

B uensix nposepkm nonyueHHoro pesynbtata Gbu1 npoBeaeH cnegytowuii
BbIY. SKCMEPUMEHT:
e npn = v = 1 6bina NpoMOAENMpOBaHa C.B.
2(k) = max(z(k),y(k)) n sbiuncnena senuunna A\, = +Ez(k)
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BbiuncnunrenbHbin SKCNEPUUMEHT

e npu 4 = v = 1 oueHeHa pa3HOCTb TOYHOrO N MPOMOAENNPOBAHHOIO
3HAYeHUI

lambda, -lamda
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BbiuncnunrenbHbin SKCNEPUUMEHT

e npu pu,v =1[0.5:0.5: 10] Obina nonyyeHa Tabnuua pasHocreii
MeXJy NpOMOAENVPOBAHHON BEANYNHOA N NONYYEHHON
aHanuTu4eckn(Hmke npuseaeH parmMeHT)

-0.0004 0.0008 0.0082 0.0052
-0.0053 -0.0024 0.0013 0.0006
-0.0057 -0.0006 -0.0018 0.0002
-0.0009 0.0020 -0.0002 0.0016
0.0089 -0.0005 0.0009 -0.0009
-0.0017 -0.0010 -0.0005 0.0001
-0.0050 0.0031 0.0018 -0.0002
0.0126 0.0003 -0.0006 0.0002



3aknr4yeHue

B panHoii pabote bbina npoaHanM3npoBaHa AMHAMUYeCKasi CUCTeMa,
3BOJIOLMSA BO BPEMEHU KOTOPOI OMMCbIBAETCA YpaBHEHNEM BUAA

z(k) = A(k) ® z(k —1). (1)
Paccmatpueancs wacTHbin cnyyain Takoii cuctemsl ¢ matpuuein A(k)

CneayoLLero Bnaa:
0 Bk
v 0

C 9KCMOHEHLMANBHO pacnpegeneHHbiMi (C napameTpamu [ 1 v
COOTBETCTBEHHO) CJyHaiiHbIMu BenuduHamm Gy 1 Y.



3aknr4yeHue

Bbino BbIYMCIEHO TOYHOE 3HaYeHNe CPeAHeli CKOPOCTN POCTa COCTOSHNIA
BekTopa z(k) maHHoOl cucTembl:

B 42 + Tuy + 442
6vp(p+v)

[ns nposepkn n aHanmsa pesynbrata Oblna HanucaHa NporpaMma Ha
Matlab. C ee nomoLLb0 MOXKHO HE TONLKO MPOBEPUTL MOSYHEHHOE
3HAYEHME, HO U MOJYYUTb ero NPUBIMKEHHOE 3HAYEHME B TEX CAy4asix,
KOrfa aHa/IMTUYECKN NONYHUTb PELIeHNe He NPeACTaBIAeTcs
BO3MOXXHbIM.



