
|~|a||pyr, s||<i o|||/|cy|oTB ncpexi|1|m|7| npouec y |<o||-
Ta|crHi|7| |v|cpc>|<i nocTi|7|||oro cTpy|v|y npn ||e||yI||,oBv|x
||o=|aT|<oBv|x y|v|oBax.

l'Io|<a3a||o, u|,o npn ||epexi1|||oMy npoueci B Me-
pe>|<i ||oc'rii/i||o|‘o c1'py|v|y, y Bv|na1||<y Mepo|v|opcp||ocTi
<1>yH|<u,i|7| 3o6pa>|<e|||» cTpy|v|y F1 Hanpym npn ||yJ||>oB|¢|x
IIO‘~l3TKOBlr1X y|v|oBax,~Bi|1r|oBiJu|i TM qJy|||<u,ii ||p|»| He-
||yf||,oBv|x y|v|oBax 1~a|<o>|< 6y|1yT|> Mepomopqmi.

Po3po6J|e||o nporpa|v||~|y pea.||i3au,i|o 3ar|por|o||o-
BHHOFO Merony aHaJ|i3y r|epexi1u||r|x r|po||eciB y |<o||-
T3K'I`Hll`d |v|epe>|<i nocTi|7||-|oro cTpyMy, Tec1°yBa|||~|s| mcoi
||o|<a3a.||o y3ro1|>|<e|~||~m o1|ep>|<yBa||v|x op|/||‘i||aJ|iB poa-
no||i.||iB ||a||pyr|/| |7| c'rpyMy B |v|epe>|<i 3 Bi|1noBi|1||v||vm
rpa||w|||||M|¢| y|v|oBaM|/| |`f| po3no|1iJ|aM|/| B CTHJIMX

pe>|<|/||v|ax.
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.Il.l.MELl1EP$ll(OB. |<a||L|.'rex||.||ay|< (Hauiouruibuni rip||||\|||i y||iBepc||'re'r, ,[l||inpone'rpoBc|>|<)

y1l0CKOHa.ll€Hl~l$l i|~|||JopMa||i|T|Horo 336¢3[l¢'~l€l'll-UI e.||e|<'rpo1‘ex||oJ|ori\mux
KOMIlJIeKCiB T3 cr|c'reM

[43/l0.'MC€Hbll1[JllHl{l(l1bl ])(l(`llllIp¢’HlUl llH¢0])M(ll{ll0HHOZ0 06€ClI€'(€HlUl8/l€Kl11p0l11€.\'Hll'l€CKlL\'KOMIZIIBKCDB ll CUCIUCM HG OCH068 UCILMCHIPUIHHX

rpynxzquzi.

BHK/l(10£’HD npumgzinupo3|||||peH|u| iH¢op/wauiziuozo 3a6e3||eueH|~u| eflexlnponiexuo/|o2iwHu.v xomulcxcis ma cucmeau Hd ocuosi acu/uempi|7Hu.\'

f])yHx|¢i|7.

I_|OCTll7IHO ic|1y|o'~|i B|f||v|or|/| no l'lilIBlfiIU,€HHil 'toq-
Hoc'ri T3 Hani|7||~|ocTi npouecin |<epyBaH||s| B cy=|ac|||»|x
HBTOMEITMBOBHHMX c||c'reMax |<epyBa|||1s| (ACK) rip-
|||»|\||ax eJ|e|<'rpo'rex||oJ|ori\||||r|x KOMI`lJ1€KClB'ra c|ac'reM
(I`ETK) HC 3a6e3ne~|y|oT|»cs| y lIOBHOMy o6cs13i Heo6-
xi||||o|o OHCIJBTMBHOIO i||cbopMa||,ic|o, mo 06yMOBJI€H0
s||< c|<J|aJ|||o|o CTpyK'l`y]J0l0 'ra yMOBaMl/I po6o\1oro
|pyH|<|1io|~|yBaHHs| o6J|a11||aHHs| B |‘ip||w|i|7'| npoMv|cJ|0-
Bocri, Ta|< i ||e|1oc'raT||iMv| ||ay|<oB|aM|f| J.l0CJ'li).I)K€HH$l-

Mu. Ha |||>oMy i rpy|~|'|'ye'r|>cs| d>y|||<u_i0|-|aJ||>|~|e npom-
pi»|\m Mi>|< B|/|Moro|o 3a6e3||e=|e||||s| on'rv||v|aJ||>||oi`
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f||<oc'ri cyqacuoro |<epyBaH||s| rex||oJ|ori=||~|r|M|/| npoue-
caMu (TH) B I`ETK i o6|v|e>|<eHHs|M HC06Xi}1H0l 'ra |10-
crymioi mm 336C3HC‘ICHH$I uiei Bumom i||dJopMa|J,ii.
Ta|<|aM ‘Hdl-IOM, cbopmyerbcsi Ba>|<J|v|Ba ||ay|<oBa 3a|1a'|a
no|uy|<y s||<ic|||f|x YMOBHI/IX oui|~|o|< i||¢opMa|J,iP‘||mx xa-
pa|<'rcp||cT|a|< |1iar||ocTw||||»|x cv|rHaJ|iB, |110 Bi|1noBi1|a-
|oT|> P06091/IM pe>|<|/|MaM FETK. AHaJ|i3 cTpy|<'ryp 'ra
i||d>opMa|1i|`&|~|v|x BHHCTHBOCTEH |1v|cnepci|`iuux d)y|||<-
uiii uae ||i1|cTaBy aa a|~|aJ|orie|o 3 Hmvm c<pop|v|yBaT|a| i

BHIIDOIIOHYBRTVI no 3ac1~ocyBa|||~|s| npn 11ocJ|iJ1>|<e||||i

||v|||a|v|i\||~||/|x 'ra i||<popMaui|`/1|-||/|x xapa|<'rep|/|cT|||< Beni-
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HWIHMX 06’€K'l`iBKBDYBZHHH B ACK TIT l`ETK HOBMX

cpymcuiil - acvlmerpiifmvlx [1-4].
l`Ipv| <bopMaJ|i3au,i`i aanau Kepyuam-m CKIIEUIHHMM

I`ETK OIIHOMi[JH3 ZICIAMCTPWIHH cbyukuifl (qmyuxuin

acMMe1‘pii') BMl'l2lfIKOBOI`0 cnrHaJ1y U(t) BM3HH‘{3€TbC$l

HK H681/IIIHIIKOBH dnynkuin nnox apryMeH'riB yMuu(t, v),

m<a mm K0)KHOY napu 3Ha=IeH1> t i vnopinmoe HCMMCTPH.

ymonuoro Maremarnlmoro cnoninanlm Binnonimmx
nepemuis cnmany U(t) 38 Bupaaorvl

(tv) M[M<U,IU\) MUII3/U3 (1)
yMuu ’ _ 1 uu ’

ne M < U’ I Uv) - YMOBHC Maremarwme cnonisanxm

3Ha=leHHn Ut Bnnamconof ¢>ym<uiY Bn6ip|<n curuany
Bxony U(t) npn uoBim>HoMy 3H3‘l€HHi apr'yMeH'ra t

ninuocno 3Ha‘~ICHHH uv nie? >K qmyuxuil' npu imuolvly

11oBim»HoMy 3Ha\|eHHi aprymema v; MU! - MaTeMa-

'rwme cnoninaunn renepanbuoi BM6ipKPl cnmany Bxo-

ny U(t); ou" - cepeuue Knanparwme Binxnneuxm Bn-

6ip|<M Bvmallxonoro cvlruany Bxony U(t).
Hopmosaue aualiemm onuomipnoi acnmerpiix-

HO; ¢y1u<uiY ansnaqaerbcsi qaopmynolo

1:41411 Q’ V) = yMuu Q’ V) /A U1 ’ (2)

J1eAMW (I, v) - omaomipua aBToacnMeTpi|`&Ha qaymcuisl

mananxonoro cnruany nxony U(t); AU' - acuMeTpiY
reuepanbnoi BM6ip1<u BMIIHJIKOBOFO cnruany Bxony
UU). f

Ibm po3u1v|pex~um iHdJopMau,i|7|Horo 3a6e3ne\ieH-
Ha ACK TIT l"ETK uepcnelcrnnuo Bnxopvlcram B

c'rpyK'rypi 3CHMCTIJil`fiHMX d>ym<u,i|7| imui CTaTPlCTPI‘~lHi

xapalcrepncruxu eHeproiHqJopMau,i|7||mx curuanin.
Tak, Moxomni Bapiauii omiomipmax HBTOHCHMCTDWI-

Hnx c1JyH|<11i|7| Bmnankoaoro cnrnany Bxony U(t) 3 aa-
Minoxo CKJIUIOBOT ymonnoro M3TCM3TH‘~IHOI`0 cnoni-
Bamm Ha Bnuli yM0BHi ouimcu, mo Bnsnallarb Tx Te>|<

l{CBl/IIIHIIKOBVIMVI qoyuxuixmu nnox aprymemin, md

yum |<o>|<Hoi' napvl 3Ha\|eH1» t, v 6ylIYl`b nopismonaru
ninnosimxo acuMe1°pislM ymommx nucnepcili, acv|MeT-
pimvl YMOBHMX acl/IMe'rpi|`é Ta acnMe'rpis1M YMOBHI/IX

elccuecin Binnosimmx nepemnis curnany BXOJIY U(t)

vnu" (1, V) =M[D ( U, I Uv) -Dui] 3/cfm , (3)

I/Auu It’ v> :M IA ( Ut I Uv) _AUIZI 3/oiuu ’

yliuu (t’ V) :M IiE( Ut I Uv) _EUIZI 3/Uguu ’

ne D ( UI I U2 - yMoBHa nncnepcia analieulm U,

Bunamconoi' ym<uiY Bn6ipx<u curuany Bxony U(t) rlpn
;1oBim»HoMy 3H8‘~l€HHiaprymerrryt Binuocuo auaqemm
uv nie? >|< cbyukuii cnrnany npu iHLuoMy 11oBiJu>HoMy

analiermi apryMeH1'y v; DU, - 11|/lcnepcia FGHCPHJILHOT

Bv|6ip1<v| Bnnanxosoro cnmany Bxony U(t);
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A ( U, I Uv) - yMoBHa HCI/IMCTpi5{ auaqemm Ut Hunan-

|<oBoT <1>y1~n<u,iY Bu6ip|<u curnany Bxony U(t) npn 110-

BUIBHOMY zmaqeuui aprymemyt Binnocuo 3Ha\1eHHs1 uv

1Lie`|`>|< clvymcuji npn imuomy ;1onim»HoMy anaqeuni ap-
ryMem‘y v; AU! - acumerpin reuepanbnoi anéipxu
nvmamconoro cumany Bxony U(t); E ( Ut I Uv) - ymog-
:mi/i excuec 3Ha'~l€HH}`lU! Bnna11|<oBo1`qJyH|<11ii`nv|6ip|<M

cvrmany Bxony U(t) npvl 11oai.m»HoMy 3Ha\1eHHi apry-
Merrry t Binuocno suawemm uv nie? >|< <1>yH|<u,i]` npu
iHl.l.l0My J10BiJIbHOMy 3Ha\xeHHi aprylvlemy v; EU, -
CKCLLCC reHepam>Hoi` xm6ipl<M nunankonoro cvlruany
Bxony U(t); au" - cepenuc 1<Ba11pa"rwu~1e Binxnnellua

BI/l6ipKM aunanxosoro cnruany Bxony U(t).
3a npencranneuumn c1'pyx<Typa1vm xmpaais (3)

<bopMy1o'r|>cs1 Hoplvlonaui suaueuxm MOHUIMBMX Bapia-
uii onuomipunx aB1'oacuMeTpii&m/lx <1>ym<u,i|i Hunan-
xonoro cnmany Bxony U(t) Binnoninno 33 qnopmynamn

Agua ( t’ v> :I/Duu ( I’ V) /A Ut ’

3 (4)

A/luu < t’ V) =yAuu ( t’ v> /A U! ’

Agua ( t’ V) :I/Euu ( t’ V) /A U1 ’

ne ypuu < I, v) - onnomipua HBTOHCMMCTDH/YHH <1>ym<u,i;|

ymommx nncnepciil Bxony U(t); 7/Alm(t,v> - OIIHO-

Mipua aBToacMMeTpi17ma <bym<u,i51 ymonrmx ZICMMCT-

pii Bxony U(t); 3/EW < t, v) - 0l1HOMipH3 HBTOZICMMCT-

piima cbyuxuisl ymommx excuecin nxouy U(t).
Bi.m,u| ujuuolo iucbopmarnnuoxo 0U,iHl(0l0 e onuo-

Mipua B3aeMoacuMe'rpi|`i|Ha <1JyH|<uis|, ulo Bvlzmalia-

€'rLcs1ill( Hennnamcona dnyuxuisi neldnbxox aprymerrrin
yym (5, v, t) , i mca mm |<o>KHo'\` napn suaqeub t, v i s

nopismoe acuMe'rpiT ymonuoro Maremarwmoro cno-
ninamm nepemuy onuoro Bnnanxosoro cnruany mo-
no nepermaia iuumx cumanin. Hanpmolan, mm Bek-
Topin cl/lrHa.niB Bnxony Y(s) i Bxony U(t) qvyuxllia
Bi1I06pa3VlTbCH Tax

ymu (S, r) =M [M I YS I UI) -Mys] 3/aj, (5)

ne M (YsIUt> - yMoBHe MaTeMaT|/Hue cnoninauxm

3H8‘l€HHiI Q Bvma11|<oBoT qmyukuii Bv|6ip|<v| cnrnany
Buxony Y(s) npn noninbuomy 3Ha\|e1~mi aprymerrry s
ninuocuo 3H2i“l€Hl-lilul Bunankosoi q>ym<uiT m/|6ipl<M

cm‘Ha.ny Bxony U(t) npn l71oro noninbuomy :maqenui
aananoro apryMeHTy t; MY; - MaTeMaTwme cnoni-
Bamm reuepansnoi' Bn6ip|<M curuany Bnxony Y(s).

Imui Bapiauii o11HoMip1~mx B3aeMoacv|MeTpi171Hux

qnyulcllii/i snnankoanx ClHlI`ll8JliB uxony U(t) i Buxony
YS? , md maanalleni wepes Buuli ymonui ouimm, mo
rx nouyxorbca no aacrocysamm, BM3ll3‘~i3lOTl> re>1<

Hesunanxoni <1>ym<uiT nnox apryMem‘iB, sn<i Lum |<o>|<-

HOY napn anaqenb t, v 6yny'rb nopinmosam ninnoninuo
acl/1MeTpi>1M ymommx nucnepcivi, ymonunx acmvler-
pin T3 ymommx elccuecin Binnoninnnx neperuuin cur-
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uany i ni;106pa>|<a Tucn Bnpaaamn

Y»,»»f<S">=[”<YsI”f>"’¥]3”‘%~

w-<~>=[f‘<YsI”»>'”"f]3”°i’=»»’ <6>

Y <f1'>=[E<Y»|“f>'EYs]3”°2»y»lzfyu

ne D < YS] U() - yMoBHa uncnepcia sualxemm I; Bvl-

na1u<oBo] qJym<uiT Bv|6ip|<n curuany Buxony Y(s) npn
nonimmomy sualienui aprymemys Binuocno suaqennsl
ul Bnrxanxonoi ¢>ym<u,ii` un6ipx<v| cnruany Bxony U(t)
npu ;1oBiJ1BnoMy 3H3‘l€H}IiapryMem'y t; DYS - nuc-
nepcin renepammoi BI/l6ipK|/I BMIIHIIKOBOFO cnruany
Bnxony Y(s); A ( };| U 1) - yMoBHa acnMe'rpi5l auaqeu-
HH YS BMlI2lllKOB0.l‘ qnynkuii Bv|6ip|<M cnruany Buxony
Y(s) npn ;1oBim,HoMy analxeuui aprymexrry s Binnocuo
anaqemm ut BHHZUIKOBOY cpyH|<u_iT Bn6ip1<u cumany
Bxony U(t) npu noninbnomy aualiermi apryMeH'ry t;AYs- acvmcrpisl FCHCPHJILHOT Bu6ip|<u Bnnanxonoro cur-
uany Bnxony Y(s); E < ); \ UI) - YMOBHI/H71 excuec aua-
‘ICHHH i§ BnnaJ1|<oBoi'¢>ym<uiT Bv|6ipl<v| cnrnany Bnxo-
ny Y(s) npn ndnimnmmy 3Ha=1eHHi apryMeHTy s
Bi}llI()CHO 3Ha‘|cmm ut BVIHHIIKOBOT q>ym<|1i`|` Bn6ip1<v|
cvlmany Bxouy U(t) npvl 11oBiJ1BHoMy suaqeuui apry-
Merrry I; EXY - cxcuec FCHCDBJILHOT Bn6ip|<n Bvlnanuo-
Boro Cl/Il`H21)ly Bvlxony Y(s); Gy - cepenne KBHIIIJHTPI'-IHC

BiJ],XPUl€Hl>l$l BM6ip|<n BMYIHIIKOBOFO cv|rHaJ1y Buxony
Y(s). _

l'lpe11c1‘aBJ1em~m Mnoxnuuoro acv|Me'rpu7|Horo
Binuomemm H3 Bunanox onniei' a6o neldnbkox rene-
panbuux Bl/|6ipo\< 3HH‘i€Hb eneproiuqnopmamsnux
cnrnanin Bv|3Ha=1ac'rBcs1 mc onuomipua MHo>x<uHHa

3CMMCTpiI7I!lZ‘l qvyuxuin

A4 3
yu In 1;v1, v2,_.., vu) =; [M( U, I Uvl  Urn) -MU, .

ll

(7)

Ile M (ulluv ,...,Uv - YMOBHC Ml-IO)KMHHC Mare-
1 ll

Marwme noninauu 3H8‘<I€HH${U! Bl/IITHIIKOBOT ¢>ym<-
u,i°|' BVl6ipKl/1 cnmany Bnxouy U(t) npn ;1oBiJIBHoMy 3Ha-
llenni apryMeH1‘yt Binuocuo 3H3‘l€HHfIul Bvma;11<oBoi`

cbyH|<u,ii` Bv|6ip|<u cvu‘Ha.ny Bxony U(t) npu ioro no-
Binbnomy snaueuni sananoro apryMeH'ry t.

Toni oJ1HoMipHa MHO)KHHH8 Baaemoacumerpiiina
qnyukuia BI/l3H3‘IMTbC5l Binnoaixu-lo m<

r

M 3
yu 'H t;v1, v2,..., vu) =;[M< EQ P [QI ,..., Uvn) -MIQ .

>

(8)
OI1H()MipHiH0pMOB3Hi0l[iHKPl suaxonsrrbcn Lumi-

xoM noniny |<o>|<no3' 3 acnMeTpii'nmx <_byH|<11i|7| ua Bin-
noninuy Yii acl/|MeTpi|o BldIla)1KOBOI`0 cumany B Mo-
MeH'r qacy t
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3 . _ . .law t,v1,v2,...,v" -yuw t,v1,v2,...,v"> /A U(t),

3 (9)
Aylu t;v1,v2,...,v" =yy|U t;v1,v2,...,vn) /A Y(t).

(10)
O'~lCBlrl)1H0, mo B |<o>|<Hii'| Touui t , vl, v2,..., vn :soma

Bmvlipy HopMoBaHioJ1HoMipHiMHo>|<|4HHiacv|Me'rpii/'||1i
<by1~u<u,ii` IIPCJICTBBJISIIOTL co6o|o MHo>|<uHHi acnMe'r-
piimi BiI1H0lLl€HH$l Bunankosoro auallemm BH6ipK|fl
iucbopmauiimoro curnany B MOMCHT ‘-l3Cy t i mman-
KOBHX BCJIPUIHH LQ , Uv ,  , Uv . LIMM Bnauaqaerbca

1 2 n

cryniub cylcynnoro BIUIHBY MHo>|<1/:Hn aualleub Banan-
Konoro cnmany H8 aauaue 3Ha\1eHHs1 Toro >|< caMoro
cnruany mm o11HoMipHol` aB'roacuMeTpiiiHoY q>yH|<u,iY

a6o iuuxoro cnruany mm o11HoMipHoI B3aeMoacnMe'r-
piimoi qaymcuii. B aB1'oacuMe'rpiiiHoMy Bnnamcy
cpym<u,iT yMoBHoro Ma'reMa'm=m6ro CI`I0lliB8Hl-lil
M ( U' I uv ,..., uv ) =¢>M uv , ..., uv ,yMoBHol`11ucnep-

1 n 1 n

cil` D U, uvl ,...,uv ) =¢pD uvl ,..., uv , YMOBHOY acn-
fl n

Me'rpi1`A UJ uv ,..., uv ) =<pA uv ,...,uv iyMoBHoro
1 n 1 n

e|<cu.ecyE ( ‘luv ,...,uv =<pE(uv ,..., uv c Mouena-
l n 1 n

Mn Buy'rpiu1HBoT CTPY M iucbopmauii/iuoro curna-
ny U(t), i cmla 3B’s|3|<y no unx Monemlx Bnauaqaerbca
onuomipunmu MHo>|<mnmMu acuMeTpil7|HuMu ¢>yH|<-
ummm yMu|U t;v1,...,v" , yDu|U t;v1,...,vn ,

;/AUIU t,v1,...,v">,yEu|U t;v1,...,v" _ Mo11em> >|<e cy-
Kynnoro BIUII/IBy U(v) mm 3H3‘-[CHL apryMeH'riB
vl, v,,,..., vn H3 3Ha‘{CHH5l Bl/|na,u|<oBoro curHa.nyY(t)11J1a

l<o>|<Horo I33}13€TbC$lqvyukuislmn MHo>Kv|l-moro YMOB-

Horo Maremarwmoro cnoninamm
M Y’ uv ,...,uv)=<pM uv ,...,uv ,yMoBHoi`11ncnep-

1 n 1 n

cn D IQ uvl ,...,z1v")=<pD(z1v1 ,...,uv" , yMoBuo| acu-

MeTpnA iQl11v1,...,z1vn) =<pA uv1,...,uv" , yMoBHoro

excuecy E u ,...,z =<p u ,..., u i ¢>ym<-
I v1 v" E v1 vn

ummm yM IU t;v1,...,v" , yDy|U t;v1,...,v" ,

7/ANU t;v1,...,vn , Q/EMU t;v1,...,vn _

Ibm Bupiulemm npalcrwmnx 3a11a\i ixlenmqai-
Kauii B ACK TI`l l"ETK Mo>|<y'rB 6y'ru Bm<opuc'raHiTa|<i
0CHOBHi BMJIH HCMMCTPWIHMX ¢yH|<LLi|7|. Ho-neplue,
y3araJ1BHeHa B38€MH8acumerpiima qaymcuia, mo 3a-
6e3nc\|ye 0l1Cp>K&HH$I XHDHKTCDHCTI/IK!/I YMOBHOT acu-
MCTPH mono npouecy U(t) CTEITI/ICTPI'~lHOl`0 3B’n3|<y
llBOX Bnnanxonnx cnrnanin X(t) i Y(t). Ilpn u,BoMy
B3a€MO}Ii5l nnox BHl'I3Jll(0Bl/IX cnruanin cTaHy X(t) i
Bnxony Y(t) Bumipxoenca npu q)iKCOB3HPlX y piani Mo-
Mewm liacy3H8‘l€HH$lXcuruany Bxony U(t). Lln ouimca
yMoBHoro cramcrwlnoro 3B’s|3|<y npn HBTOMHTIASHILH

FETK BPI3H3‘-l3€TbCHcpyuxuielo Tpbox apryMeH'riB y
BMI`Jl5l1Ii

yyx|U(t,v;w> =

2 (11)

=M{ [”’(”|”~""‘¢)] ["’(X~|”~"'”‘v)]}-
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311aqeHHs1 Baronoro CTYIICHSI 33 CTpyK'I'y|Jl-[MMM

CHiBMHO)KHMKaMH 3aJlC)KHOCTi cnrnanin Bnxony Y(t)
Bin Bxouy U(t) a6o CTZHY X(r) Bin Bxony U(t) BPIBHH-

=1aeT1>cs1 Il0BHiCTl0 yMOBaMPI po3n’s13yBa11oY 3a11a\1i

i11e11'r1/1rbi1<a11,i1`. TVIHOBMM l`lpMKJI&)10M IIpaKTM‘~lHOI`0

BMKODHCTHHHH nano? i11e111‘Mq9i1<au,i1?111o¥ Ollil-lKM e B38-

€M0l1i9l BI/IIIHIIKOBMX c1»11‘11aJ1iB Buxony Y(t) i Bxony
U(t) III/IH8Mi'~{HOI`0 l`ETK npr/1 qnixconaunx 3H3‘{€HH$IX

nnnanxonnx cnruanin T€XHOJIOI`i'~IHOI`O'ra T€XHi‘lHOI`O

c1'a11iB X(t). BHy'rpi111Hi1`F1 <:bi31/111111/1171 3MiCT y33l`8Jl|>H€-
H01 B33€MH01' acv1Me'rpi17moY qJyH1<u,i1' yyu|X(t ,v;w)
noJ1s1rae B Ollil-lLLi cmm 3B’s131<y Mbx cnr11a,11aM11 Bnxo-
ny Y(t) i Bxouy U(t) npn 3aIl3HOMy cTaHi X(t), 1<o.r1v1

Ticuora Tx 3B’s131<y ai CTHHOM X(t) BM3H3‘{8€TI>CHninno-
Binxmmn om~1oMip1mM14 B33€MHl4MMacuMe1‘pi171H11M11

CDYHKLHHMM y,,<f. => iy,L,<v, <11-

Hopmosaua y3ara.111>11e11a B3a€MHaacv1Me'rpi1`/ina

¢>y111<11is1 BHIIHIIKOBI/IX c1»1r11a.11i1s nnxony Y(t) i Bxony
U(t) ULOIIO cv1r11aJ1y c'raHy X(t) BH3H3‘l3€TI>C5l'ra1<

3 _ _` ,_ 0.5 0,5
/lyuix t,v,w> -(WM t,L ,w) /(Ay (t)Au (v) .

(1 )

Y BM[Ja3i (12) BMTIQJIKOBPIP1 cv1rHa.11 CT8Hy X(t) 3

Il03lr1U,il7l 3H11a‘l i11eHTv1<bi1<a11i1' Mo>1<Ha uv11<opv1cTo1=1y1sa-

TM s11< q1i1<cy1o\1y ylvlosy 1‘ex11oJ1ori'1H0ro a6o 'rex-
Hi‘lHOI`0 c1‘a11y, npu pi3111/1x HOTOHHVIX 3H3‘~l€HH${Xaxo-
1‘o po3rJ1s111ae1'1>cf1 B33€M0)1i5lc1/1r11a.r1i1s anxony Y(t) i

Bxony U(t). y33l`3JIbHCHi anroacl/1MeTpiii1~1i ¢1>y1~11<uiY

aHaJ1ori\111i <by111<11i1' (12), 'roMy Luo BiJ1o6pa>1<a1oT1>

ac1a1v1e'rpi1o J1i11i17|1~1om 3n’s131<y Mi)K q>y111<11is1Mn aaro-
perpeciT no 'rpaelcropislx Bl/IIl3}1KOBHX c11r11aJ1iB. Hpn-
‘1oMy cami CIJYHKILH aBToperpeciY
M (U, | uw) =1p“1 (uw) iM (Uv I uw) =¢'u2 (uw) 3Bl/l‘I3f7I-

110 e HCIIIHIMHMMH.

AcMMe1'pii'1Hi <byH1<11,iY (12) y3ara.m»11e11o ripen-
CTHBJIFIIOTL co6o1o Konapiauii' ymosrmx MOMEHTHVIX

cbyH1<11,i1`71 BHHKIIKOBMX CPlI`H3JliB. ToMy M0)KHa p03-
LUVIPMTM Tx mac 33 p&XyHOK BB€1I€HH$l0l.liHKVI yMoB-
Horo 3B’s131<y mxox Bnnauxonux CMl`H8JliB Y(t) iU(t) npu
q)iKCOB2lHMX y pi311i MOMCHTI/l ‘-l8Cy w i q 3H3‘l€HH9lX
Bunanxosux i1-1cpop1v1a11i17111v1x Cl4l`H8JIiB pi311Mx crauis
X1(1) iX2(t)

yyu|x1.\'2 t’v;w’q =

=cov|iM(Y’\X1w>2, M(Uv|X2q>:|. (13)

,HHHMIZ Bnpaa 110313011516 Bv1311a=11aT1a 1~1enps11v1v1171

ac1aMe1‘piF111v1i/'1 3B’iI3OK napl/1 BMHHIIKOBPIX iHq>opMa-

U,il7ll'WlX cnruanis Y(t) i U(t) =1epe3 B3a€M03B’$l30Kmsox

inumx Bunamcosux CPlI`H3J'liB CTaHiB X1(t) iX2(t).
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OCKDIBKM 1<o>1<1~1ii‘1 o6Mip1oBa11i171 11api 311a\1e111» cur-
1-1aJ1iB nnxony Y(t) i Bxony U(v) Binnoainae lI€$IKPIf1BCK-

'rop THM‘-IHCOBMX nepemnin qoonoaoro curuany crauy
X(t), TO Mo>|<Ha 1w11<op1¢1c'roByBa'rv1 iacv1Me'rpi1`A11y onin-
1<y YMOBHOFO 3B’f|31<y, 06yMOBJl€Hy mc y3aI`3Jl|>H€Hy
M11o>1<n11Hy acnmerpiimy cbyH1<11,i1o Binnoninuo no B11-

D33Y

yy"|X t,v;w1,...,w" =

=¢0v[M(Y,|Xw1,...,Xw" 2, M<Uv|Xw1,...,xwn>].

<14>

Y OCTRHHLOMY 111apa3i yMo111~1i Ma'reMaT1f1=1Hi cno-
ninamm M(1Q IXWI,  ,Xw ), M( UVIXWI,  ,Xw

7| 1|

BHHBIIKOBMX 3H3‘{€Hbinqaopmauiiunx cl/1rHa.11iB Y(t) i

U(v) 1s1»1311a~1a1oT1>cs1 mono dmouonoro 11e1<'ropa 3|-l8'~l€Hb
111/1na111<oBoro c14r1~1aJ1yX(t) B KiHlJ,€Bil7lMHo>1<1»1Hi T0'-[OK

wl ,  , wn 3 11iar1a3o11y 1mMipy. I1o11iJ1 qJy111<u,i171

yyulvw t,v;w , q iyyulx r,v ; wi,  ,wn H3 sinnoninui

3H3‘“l€HHiIacmv1eTpii'1Ay t) iAx(v) 11038011516 011ep>1<aTv1

Yx HopMoBa11i311a\1eH11f1.

Ta1<1/1M ‘{MHOM, po3po6I1eHo MaTeMaTw11m171 ana-
par i1~1q1opMau,ii»iH1/1x XHDHKTCPI/lC'l`MK acl/1MeTpi1711~111x

dJyH1<u,i171, U10 B cvmy cBo1`x HH8JIiTI4‘lHPI)( 'ra cTpy1<Typ-
111/1x 0C06JlHBOCT€l7lMa1o'r1> \1y1'J11/micT1> no rpaniema
HC.RiHif{HOI`0 3B’s131<y no rop143oH'raJ1i IlliJ'lbHOCTi p03-
noniny 171MoBip11ocTeF1 3Ha\1e111, CYH`H2UliB 3 11a'r\11¢11<i1;

KOHTDOJIIO orlepamnnoro T€XHOJl0I`i‘-IH0l`0Ta Texuiq-
Horo CT8HiB I`ETK i 06yMOBJIl0l0Tl> IlilIBMI11CHHil Tow-
Hocri Ta I1OC'l`OBipHOC'l`i BMBHHHCH 1-111 0CT2lHHi.X, 1110 Mo-
>1<e 6y'm BHKOPHCTHHO 11.1151 36i.IIblll€HH5l iHq1opMa-
U,il`iHOI`0 3a6e3ne=1e1~111s1 KCPYBHHHH y BiI1I1OBi}IHOCTilI0

CYHHCHMX mamor iH1‘erpoBa111/1x 38I13‘i ACK Tl'I.
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