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FrOCYBAPCTBEHHBHM CTAHALAPT COK3IA CCP

CAYYAHHBIE NPOUECCH U GUHAMMYECKUE CUCTEMbD!

Tepmutsi M onpegenenns FOCT

Random processes and dynamical Svstems. 21878—76
Terms and definitions

MocraHosnennem TocypapcTReHHOTO KOMMTera CTaHfapros Comera Munuctpos CCCP
otr 24 man 1976 r. Ne 1268 cpox BeicTBna ycraHoBneH

c 01.07. 1977 r.
Ao 01.07. 1982 r.

Hacrosmuil ctangapT ycTaHaB/HBaer IpHMeHsieMbie B HaykKe, Tex-
HHKe H NPOH3BOACTBE TEPMHHbl M OlpeAejgeHHs OCHOBHBIX NOHSATHH
CJAY4alHBIX OPOLECCOB W JHHAMHYECKHX CHCTEM.

TepMHHB, YCTAHOBJEHHBlE HACTOAMIMM CTAHJApTOM, PEKOMeHAYIOT-
csl AJs NpHMeHeHHsl B OOKYMEHTAllWH BceX BHIOB, yueOHHKAX, yueb-
HBIX NOCOGH$IX, TEXHHUECKOH M crpaBouHoH jautepartype. lIpuBenenHbie
onpefedaesHs MOXKHO, NPH HeOOXOAHMOCTH, M3MeHATb O (QOopMe H3-
JIOXKEHHs, He [ONYyCKas HApPYUIeHHs TpaHHIL NOHATHS.

JIJ1s1 KaxXKAO0ro MOHSATHS YCTAHOBJIEH OJHMH CTaHAapPTH30BAHHBIM Tep-
mul. [IpuMeHeHHe TepMHMHOB-CHHOHHMOB CTaHAapPTH30BAHHOIO TEpMH-
Ha He pekoMmenayercd. HepekoMmeHayemble K NPHMEHEHHIO TEPMH-
Hbl-CHHOHMMBI TIPHBEIEHBLl B CTAHZApTe B KayecTBe CIPaBOUHBbIX U 060-
3Hauenbt «Hpk».

Jas oTpeabHbIX CTAaHAAPTH30BAHHBIX TE€PMHHOB B CTaHjapTe IpHU-
BeJEHbl UX KpaTkKue (OPMBI, KOTOpble paspeliaercs MPHMEHATb B CJIy-
yasiX, HCKJIOUAIOLUIHX BO3MOXKHOCTD HX PA3JHYHOIO TOJKOBAHHUSA.

B cayuaax, Korjga Bce HEOOXOAMMbBbIE H JOCTATOYHBIE MPH3HAKH {10-
HATHS cojepxkarcad B OyKBaJlbHOM 3HA4Y€HHH TEePMHHA, ONpele/eHHe
He MPHBEIEHO M, COOTBETCTBEHHO, B Tpade «OnpeneneHue» 10OCTaB-
JIEH HpPOYepK.

B cranmapre B KayecTBe CIPABOYHBIX NpHUBEIEeHLH HHOCTpAHHBIE 3IK-
BHBAJEHTH HA aHIVIHACKOM s3blKe [AJis CTAHAaPTH30BAHHBIX TEPMHHOB H
MaTeMaTHYecKHe (POpMYJbl H Q6O3HAUEeHHA XaPaKTepHCTHK CAyyalHbIX
NPOLEeCCOB ¥ JUHAMHUYECKHX CHCTEM.

M3paune opuumansHoe MNepeneuarka pocnpellieHa

*



D Liranddpic HpHBCACHDBL aJlppaBHIHDIC ynhdodloddn

COAC) malllnACn

TepMHHOB HAa PYCCKOM $3LIKE M HX HHOCTPAHHBIX 3KBHMBAJIEHTOB,
CraHnapTH30BaHHBIEe TepMHHB HaOpaHbl NMOJYXHPHBIM LIPpHPTOM,
HX KpaTkue QOpPMBI — CBeTJ/BIM, 8 HepEeKOMeHAyeMble CHHOHHMbl — Kyp-

CHBOM.

K cranpapry gaHo cnpaBOuYHOE NPHJIOXKEHHE, colepiKallee TepMH-
Hbl, ONIpeaeieHHusd, MaTeMaTHyeckne GopMysinl ¥ 0003HAUeHHusl Xxapakre-
PHCTHK CJYYaHHBIX BeJHUHH,

Tepmuu

Onpenenesue

Maremartuueckas dopMyna
H 0603HaYeHHC XapPaKTepHCTUKH

1. Cayyaiiunii npo-
uece
Hpk. Croxactu-

wecKkutl npoyece
Beposarnocruuui npo-
uecc
Cayuadnan
WU 8pemenu
Random process

PpyHK-

2. AuHamuyeckas
CHCTeMa

- Cucrena

Dynamical system

OCHOBHbDIE MOHATHA

CeMelCTBO  CKAJMAPHEIX
HJAH BeKTOPHBIX cJayuai-
HbIX BeJAHUMH, 3aBHCALLHX
OT CKaJsIpHOTQ I1apaMert-
p4, HMelollero CMhICA Bpe-
MEeHH, C 3a/laHHBIMH KO-
HeUHOMEpPHBIMH  (PYHKUHS-
MU pacupeies]eHHA CHCTeM
CAyuakiHblX BeJHUIH

[Tpumeuanue Co-

BOKYIIHOCTH  YHCJIOBDBIX

sHaueHuit  x(1)={x,

tET}, NpUHEMAEMBIX

CAYUaHHBLIM  [IPOLIECCOM

Z(f) B ZaHHOM 3KCIEpH-

MeHTe, HA3LIBaeTcd pea-

JAuzaiHeil HJH BHOOPOUY-

Holi dynkuuefi caydai-

HOTO npouecca, a

(xl, A'Q,...,.’Cng

BLIGOPKOH  CAY4aHHOTO

npoiecca

CoBoKynHOCTL  o0bek-
TOB NpPOH3BOJBHOH HPHPO-
ae, 0OheANHCHHBIX OTlpe-
HeJJEHHBIM Y IPHIUHHO-
CAEeACTBEHHBIMHA CBA3AMH.

[Tpumeuanue Mo-

Jenh CHCTEMbl 3aJai0T B

BHIE yIopsi104eHHON

napul {5g,Mm) ABYX CaAy-|

yalfiHBIX IPOleccOR (rae
2, =(5,t€T; )— Bxon-
HOH  CHTHAl  CHCTEMbI,
aNp=(1, t€T,) —

BBIXOJHOH CHTHaJa
CTEMBbI), OMUCBIBACN DK

CH-|

(=1 tET xEX,
Ve, Vi tn€T,
VX150 Xn€ X,
HTtlti,‘__,fn (%1, X0, X0} )

rie CHMBOXBI \ M 7 O3HA-
yawT Aas nwoforo u ,cyne-
CTBYeT® CcOOTHE TCTBEIIHO;
T—-objacTh ornpeneienus cC.Iy-
yalHOTO Ipolecca;

X— o6nacth 3HaueHHl
JAHHOTO NpOHecca

cay-



I podoamenue

MaremaTHuecKasd ¢opMyia

TepmHn Onpeaenenne
¥ 0B03HAYEHHE XapaKTePHCTHKH
COBMECTHO IJOTHOCTBIC {(n+m)
Py (x1,---,xm}’1,---.}’m)=

XAPAKTEPUCTUKM CRAYHAHHDIX

3. n-mMepHas QYHKUHA
pacnpeaesrcHHS
BEPOATHOCTCH CJIYy-
4aiiHoro RnpoHecca
dyukuusg pacnpe-
NeJIeHHs  cayuai-
HOTO Tpolecca.
Hpx. n-MepHas
UHTE2PaAbHAA
¢pynxkyus pacnpe-
deaenus.

HurezparoHbil 3aK0H
pacnpedeacuus  G2-
pPOATHOCTEH
n-dimensional
probability distri-
bution function

4. n-MepHad  pAOT-
HOCTH  pacnpepe-
JEHHS  BeposATHO-
CTeil CJAy4aiHOro
npoiecca
[lnoTHOCTE BEPO-
SITHOCTEH cayuai-
HOTQ Tpolecca

Hpx. n-MepHoe
pacnpedeserue
n-mepHas Judhgpe-

PEHUUAAHAS (DYHK~

BepOﬂTHOCTEIul 3THN CHTrHa-
J0OB

@ yHKIHA BEKTOPHOTO
aprymenta x={x, Xz, . . .
Xy )y, MMEWUIasg ¢MBICH Be-
POSITHOCTH  BRINOJHEHHS
CHCTeMB! HepaBeHCTB

E(tl) <x1v;:(t2) < Xg.s
...,E(in) <,Yn

DyHKEUA  BeKTOPHOIO
apryMeHTa, paBHaf cMe-
DIZHHO¥ YacTHOH IpPOH3-
BOJHOA OT (PYHKIHH pac-
npenejeHHA MO COBOKYN-
HOCTH N apryMeHTOB H
uMelollag CMbICA OTHOLIe-
HMSl BepPOSITHOCTH I[ionajna-
HHS BeKTOPHOH BeJHUHHD
B BeKTOPHBIH 3JeMeHTap-
HBIM MHTEPBAJ K 3HAUEHHIO
3TOrO0 HHTepBaJa

:pén)('xll"':xﬂ) ps-;fg )(yl,---g.‘r’mx'
E].:xl:-"sEHv:xﬁ‘.)a
rae pg")(xl,...,x,,) ~— NJ0THOCTb

BePOATHOCTeH BXOAHOIO mpolec-
ca (cMm. 1. 4), a

pg’]?;)(ylv"3ym/:§1=xl,..,,sn=xn)__

YCJOBHAS INOTHOCTh BEPOATHO-
cTell BHIXOAHOTO IIpoliecca [pH
(PUKCHPOBAHHOH BXOJHOHR peal-
3arum

NPOLECCOB

Fts,t-“. N 4 n (x1,x2,...,xn) —

ZP{E(tl) <xl,5(t2) <XQ,...
,E(tn) <Xn}

pt),tg,...tn (xl!x2:-- -,xn> ==

aFtl’tm---,tn(xl!st-' -,xn)

0xy..0%y ’
rie n — NOPAAOK ILJOTHOCTH
pacmpefenenus



ITpodormenue

Tepatur

Omnpeiacaenns

MaremaTiueckaa dropMyna
H o6Go3HaYeHlie XapakTepHCTHKH

yus pacnpedeerus.

Hugpepernyuarvro
3akor  pacnpedeie-
HUA

n-dimensional

probability density

function

J. n-MepHas Xapax-
TePUCTHUECKas
(GyHKnHa cayuaii-
HOro npouecca
Xapaxrepucri-
yeckas (PyHKIUS
CAVUAHHOIO [po-
Lecca

Characteristical

function

6. Maremartnueckoe
OXMHUAZHHE Chy-
4aHHOro npouecca
Hpk. Cpednee

gHaueHue cayuai-
HO20 npouyecca

[lepsotii momenrt.

Crarucrudeckoe

cpeduee

Mathematical

expectation oi a

random process

7. n-MepHoe  MarTe-

MAaTHYECKOE OXKH-
AaHue  (yHKuMH
CNY4anHOTO  TpO-
necca
Maremarnue-
cKoe OXKiAaHne
(VHKIHT  cavyai-
JOr0 mpolecea
n-dimensional
mathematicai

expectation of a

random process

function

8. Hucnepcus  cay-

yaiHOro npoiecca
Random process
variance

QyHKLHA KOMILIEKCHO-
IO BEKTOPHOrO apryMeHTa,
lpeacTaBasIOAs  coOOH
n-KkpatHoe npeoGpasoBa-
Hie Pypbe OT n-MepHOM
IAOTHOCTH pacrnpenede-
HIIA  BEPOATHOCTeH  CJy-
4yaliHOro 1npolecca

DyHKUIA BpeMetH, [Jls
Ka»@a0T0 3HAYEHUS apry-
MeHTa paBHAs MaTeMaTH-
YeCKOMY OXHAAHHIO CJay-
qafiHOf BeJHYLIB

DYHKUHA A5 KaxKI0TO
Habopa 3Hauenuil f), fz...,
!y, paBHas MareMaruie-
CKOMY OXHAAHHIO cayuafi-
HOH BeJHYHHbL

flz(t),...5(10)]

DyHKiHS BPEMEHH, AJs
KaxJI0r0o 3HaUeHHH apry-
MeHTa paBHasi JHCHOepPCHH
CJAVYANHOH BEeJUYHUHBL

B (ivy,iv,,...,iv,) =

fea] [y
=3 8 Py, (KX,
— T —_— D 1
i(v.xr-f—...-}-vn %)
.-.,x”) 4 d.\‘l-.-

n
dxp=M{exp (i = vypx, )},
k=1

rae M (-) — cuUMBOJ MaTeMarw-
yeckoro oxuaanus (cm. nm. 6, 7)

m; (t)y=M[z(%)]=
— § xdF,(X) VIET:

€C/IH CYLLeCTBYET MJIOTHGCTH Pag-
npefiesIeHus], TO

m: () = § ap(x)ds

Mf:Mf[E( tl)....,‘z(fn) =
= § o [ Foxn)dFy,

(xlx---,xrz)~
Ecau cywectByer niotHocTs
pacnpejeseHus

pt,,fg,_,_,tn(x;,’c?,...,xn) ,

TO

M= § oo § Far i) X

'n

>< pthfi,_,_)fn(xlv'wxn)dX1... dxn

Dy (Hy=M{[:(#)~m; ()]*)



TepntitH

OnpegedncHHe

Martematnueckas dopmyaa
il 0003HAUEHIIC XAPDAKTCPUCTHKI

9. Cpexpsee KBajpa-
THYECKOE  OTKJO-
HeHHe CAYYalHo-
ro npouecca

Standard devitation

of a random

process

i0. n-mepHaa Ha-

yaJbHas MOMEHT-
Has hyHKLHA
v-F0 nOpAaIKa cay-
YaHHOre npouec-

ca

Hauaapuas MO-
MeIITHag  (PyHK-
LHA

Hpx. i1-uepHoti
HAUUAbHOUL — MO-
MENT V=20 no-
padska  cayuad-
HOCO npoyecea
Y-ll HOUAALHBLE MO-
MEMT pacnpedene-
MU CAYHALHOZ0
npoyecca
v-th order
n-dimensional
distribution moment
'i. n-MepHas LEHT-
pajibHas MO-
MeHTHas  ¢YyHK-
LHA V-ro nopan-
Ka CJAy4ai{Horo
npouecca
IienrpanabHas
MOMeHTHAs
(O YHKILHA
Hpx. n-meprsiil
HEeHTPANAbHBLL MO-
MEHT V-20 no-
padka  cayuad-
HO20 npoyecca
vefl YeHTPAAbHBIL
Mmomenr  pacnpede-
APHUA CAYRALHO2O
npoyecca
v-th order
n-dimensional
distribution
central moment

PDyHKIHA BpeMeHH, s
KA:KIOr0 3HAYeHHd apry-
MeHTA pasHast  CpelHeMy
KBaJpaTHUeCKOMY OTKJO-
Nenio  CAydadHoll Bedn-
Y1 HbI

dyukimis, pazHas MaTe-
MATHYeCKOMY  OXHIAHUIO
pou3BedcHus 1 3yaueHuil
cayuafinoro 1poiecca B
MOMEHTH BpeMenu I,
B3ATBLIX B CTEIICHH
wqli=1,2,...,n)

dyHKLHs, PaBHas Mare-
MATHYECKOMY  OXHIAHHIO
POH3BeAEHHsT 7 3Hauenii
HCHTPUPOBAHHOTO Cayuall-
noro mpouecca (cM. 45) B
MOMEeHTLI BDeMeHH {;, B3d-
tex B cremern v (i=1,
2, .. ..,1)

o ()= M{HD)—m; (OP} I
) D: ()

YisVas e,

m 3 (tlszﬂl"" tn)'_—-—
R

=M{E"(#) (1) . & ()

m(\},]-;g,,_u,. (‘tl- tr__,,_”’tn):‘:
i
=M ()5 (t) - B (60)
Vi; €T,i==1,2,..n



TepMHAR

Onpedenenre

Maremartuueckas dopmyaa
H o03HaYeHHE XaPaKTCPHCTHKH

12. n-mepHass  abco-
JHOTHag Hayandb-
Has MOMEHTHan
OyHKUMa Vv -T0
nopaaxa cayyai-
HOro npouecca
Abcomortras ia-

yaabHas MO-
MeHTHaa (ByHX-
IHA

Hpk. n-mepnotil
abcoaothbil Ha-
HQAbHBIL MOMENT
v-20  nopadka
cayuatinozo npo-
yecca
v-th order
n-dimensional
tribution
moment
13. n-mepras abco-
JIOTHaA UEeHT-
panbHas MOMEHT-
Hast pyHKnRA
¥-ro nopsajgka
CAYy4aHHOrO npo-
necca
A6coarotnas
IEeHTpaJNbHasT MO-
MEHTHAs  (Pyux-
uus
Hpx. n-mepreui
abcoaroTHbill
YeHTParbHbLl
MOMEHT V-20 no-
padka  cay4ati-
HO20 npoyecca
v-th order
n-dimensional
distribution absolule
central moment
14. n-4-m-mepHasg
B3aUMHas mMo-
MeHTHass (QyHK-
UM V-TO NOPsj-
Ka ABYX Cayuaii-
HBIX NPOUNEccoB

dis-
absolute

Baanmnas MO-
MegTHAA  byHK-
Hug

®yuKUKs, paBHAg Mare-
MATHYECKOMY  OXHIAHHIO
npousBeleHns # abcomoT-
HbIX 3HAUeHHH cJayuaiiHo-
TO T[ipoilecca B MOMEHTHI
BpeMeHH f;, B3ATHIX B CTe-
neHn vq (i=1, 2,..., n)

P yHKUUs, PABHAT MaTe-
MAaTHYECKOMY  OXHIAHHIO
Ipou3BeeHHs 12 abCOMOT-
HBIX 3HAvYeHUH UEHTPHUPO-
BAHHOTO CJAY4aHHOTO MpO-
mecca {cM. m. 45) B MO-
MEHTBH! BpeMeHH f;, B3d-
ThIX B CTelEeHH
v, (i=1,2,...,n)

@yuKKA, paBHAA MaTe-
MaTHUECKOMY  OXKHIAHHIO
1IpOH3BeACHHSA v (i=1,
9...., 1) cTeleHeH 3Haue-
HHI CJy4afHOTO Mpouecca
:(t) wa q; (j=12,...,
m) cTemeHd  3HAYEHHH
cayuafinoro npouecca 1(?¢)
ansg  Jobblx MOMEHTOB
speMeHd u3 ofizacreit ou-

M”l:"m-..,vn( tl, tg,.,,’ tﬂ) —
=M{E(1)/" (1)) ...
“Ji(tn)/ n}

p'o“g,"z-..vn( t1, fg,..., fn) =
=M{{%(t)/"*/%({a)/ ...

et ] )

m“x\’a---\*nqlqg...qm( tls t2$ e

eeny tn, t;,t;,"'s t;n)z
=M{E1(t3)..5 (1) X
ro . - q ’
XnP1(d)n ()



411 PJOUGUAJCEREE

Maremartnueckan dopMyna

TepMHH Onpeacaene
n ofo3HavenHe XapaKTepHCTHKH

Hpx. Cosmecr- |peieneHHsi 3THX caydai-|

HbLIL MOMEHT |HBIX MPOLECCOB.

CAYHAlHbIX  nPO- [Ipumeuanue. Pas-

yeccos MepPHOCTh MOMEHTHBIX
CMemcimubui MOMERT | (yHKUHE OnpeaeaseTcs
cayuatinetx  npoyec- | uncsaom HecOBNagao-
co8 HIIX APTYMEHTOB, a Ho-
Joint v-th order PAXOK -—  BeJHYHHOH,
n+m-dimensional paBHOIl CyMMe cTelneH:is
distribution moment | pLiGopounnx  3HayeHmil

for two random
processes
15. KoBapuauuon-
Has hvakuua
cay4aHHoro npo-
necca
Hpk. Asroxosa-
PUGUUOHHAA
PyHKUUA cAYy-
qanO20 npoyec-
ca
Koppeaaguonrnas
pyuryua  cAYyHalinHO-
20 npouecea
Autocovariation
function
16, Koppeasuuon-
Has dyBRuHA
cAyuaiHoro npo-
necca
Hpr. Asrokop-
pPeAAYUOHHAA
pymryua caYy-
HQAUHO20 NPOYSC-
ca
Kosapuayuonuas
PUHKYUA CAYLAUNO20
npoyecca
Autocorrelation
function
17. HopMuposaHHa9
KOpPpeNsuUnoH-
Has dyHKIHA
cayuaiiHoro apo-
uecca
Hpk. Koagepu-
HUeHT Koppeas-
qu
Correlation
coefficient

CJAYUAHOTrO npouecca

DyHKuus JABYyX mepe-
MeHHBIX ! U u H3 obnacTi
onpeaetedHHs cayuafHOro
npolecca, paBHas  Mare-
MATHUECKOMY  OMKHUIAHHIO
NPOH3BEAEHHA  3HAUeHHN
cayualigoro npomecca B
MOMEHTH BpeMeHH ! ¥ u

DyHKLHA J1BYX epeMen-
HEIX ! U 4, paBHas KOBa-
NHATIOHHON (PYHKIUH 1leH-
TPUPOBAHHOTO CAYYaRHOrO
npoiecca

@yuKIHA ABYX IepeMen-
Hpix ! M d4, PaBHAA OTHO-
HICHHIO  KOPPeasmHOHIIOH
hyHKIL#HE cavyaitHoro npo-
Hecca K NPON3BelleHHIO
CPeNHHX KBaNPATHUECKHX
OTKJOHEHHIT  CJAyYalHOro
fipollecca B MOMEHTHl Rpe-
MeHH ! 1 u

K: (ta)=M{E(2):(u)},
v {u€T

R; (fu)=M{[:(¢) - m X
X[ (u)y—my]}, v ELU€T,
rre my=M{[:({}],
my=M[(x)}

R(tu)

=0l
v Lu€T



B A

Tepaun

Oupenenenste

MaTtevaTndecKkas opMy.a
H o003HAaYEHIIC XapPaKTEePHCTHIH

18. B3anmHan KoBa-
PHALHOHHAR
DyHKUMHA cay-
4YaHHBIX npouec-
coB
Hpk. Kpoccko-. -
8apUaYLORHAA
pyrKyua

Kpocckoppeanyu-

OKHAR hyHnKyua cay-

HAHLLX NPOUECCos

Cross-covariation

function

19. BsanmHas
peasiHouHas
hyHKHHA cay-
yafiHLIX Rnpouec-
COB
Hpk. Kpocckop-
PeASYUOHHRAA
PYHKYUA

Kpoccrosapuayuon-

nas GpyHkyua  cay-

LAHHOLE RPOYEeCccos

Cross-correlation

func:ion

Kop-

20. Hopmuposan-
Has B3aMMHas
KOPpE/aAUHOH-
Has fyHKkyug
CAY4YaHHBIX Npo-
HECCoB
Hpx. Bzausnoni
KO3 HiiteHT
KoppeAasyuu
CAYHaLinbLY  1Lpo-
eccos

21, CKanspHbid cay-
yaiiHblit npouecc
Hpx. Oduosep-
HbLE CAyUaLinbil
npoyece

First-order random

nrocess

GyHKIHA ABYX MepeMen-
HBlX { ¥ u, paBHag MarTe-
MaTHYECKOMY OXHAaHHIO
MpoOH3BeJeHHS CJaydaHiiblxX
NPOLECCOB, B3ATLIX B JI0-
Oble MOMEHTHl BPeMeHH
t v uuaz obnacrteil omnpe-
JeJeHHs 3THX CJAVYaHHBIX
Mpoueccon

QyHKIHA ABYX NepeMeH-
HeiX { W 4, paBsag marte-
MAaTiYeCKOMY  OXIIAHUIO
IIPOH3Be/eHHA  3HAYeHHI
HeHTPHPOBAHHEIX CJAYdail-
HBIX [POLECCOB, B3ATHIX B
Jobblc MOMEHTBl BpeMeHII
t vt u u3 obaacTen onpe-
AeJeHls 3THX CAVUANHBIX
rpoieccos

dyukups  ABYX [nepe-
MeHHBIX [ U 4, paBHasg OT1-
HOWEHHI0 B3aHMHOH KOP-
PEAALHOHHON b yHRIHE
cayyailiLiX TNpOeccoB K
NpoOu3neAeHHID  CPegHNX
KBaApaTHieCcKHx  OTKJIO-
HeHMIT  3THX CJAVHAHHbIX
IIPOLLECCoB

Ke, (1) =M{i(1)7(x)]

qu(t,u):M{[E(t) —m; |X
X [m(u) —m, |, viueT,
rae m: —=M[:(¢)],
m, =M[%(x)]

R, (tu)
a: (f) Sy (u)

r’__-‘r‘(t,u) =

BHOL CNYYAMHbIX NPOLECCOB

Cayuailgplil npoilece,
06/1aCcTh 3HAUCHHIT KOTODRO-
FO ecTh MHOXKECTBO B NpO-
cTpancTBe  AeficTBHTENID-
Gy vucen Ry

(3(8) : tEX TRy}



MaTtematuuecxkan dopmyaa

Tepunn Oppejeacaue
i 0603HAUCHII® XaPIKTeMICTHRH

22. n-mepHbil BeKk- | Cayuafiublil npouece, )y EXCR,)

TOpHBIT cayyai- |06J4CTb 3HAYEHHH KOTOPO- L T !

HbIA npouecc ro ecTb MHOXKECTBO B fi-

BextopHmii c¢ay- | MepHOM KOOPJIHHATHOM

JaifHbli Tpoulecc |npoctpaHcTBe R

Hpx, Mnozomep- i

Hotll  caydavinbil

npoyecc

ni-dimensional

random process
23. HenpepsiBHo- Cayyainptl npolecce,

3HAYHBIK Cayyaii-
HElH npouecc
Hpx. Cayuainsid
npoyece ¢ Henpe-
puisubiY  8peMe-
HEM

Continuous

random process

24. Cayuvaiinan no-
ChenoBaTedb-
HOCTb
Hpk. Bpesennod
pac

Cayuaiinoti npoyecc

c OuckpeTruixm 8pe-

MeHeM

Random secquences

25, Jnckpersnii
caydaliiplit  npo-
necc
Hpk. Cka«roo6-
pasHoll npoyecc

25, Jinckpernas cay-
4alKHas nocAexo-
BATEALHOCTH

Discrefe random

sequences

27, JleTepMHHHpO-
BaWHbBII nponecc
Hpx.  Peeyaap-
HbLL npoyece

AbcoarmtHo  Hecay-

qyaunoll npoyecce

ITnoyecc wipesoe0

nopsadka

Determinate process

06JacTh 3HAuYeHHA H 06-
JAaCTh OfipefefeHiid KOTO-
poro —  HeTpepbIiBHbIE
MHOXKecTBa

Cayyaiigelii - nponece, y
KOTOpOro ofJacTh 3Haye-
HIH -— HeNnpepbiBHOE MHO-
xecTtBo, a ofJjactb ofipe-
neJeHHs — THCKPeTHOe

Cayuailhblit Tpouece, Vv
KOoTOporo obGjactb 3Hade-
HHH — nHcKpeTHOe, a 00-
JacTb onpeieaerns — He-
NpepsIBHOE MHOXKECTBO

Cayuaitunii npoilece, v
KOTOpOTO 00AacTh 3Haue-
HHI 11 00jactn onpesene-
HHA — QICKPETHble MHO-
AecTBa

[lpouece, 3HaueHusa Ko-
TOPOTO B JI0001 MOMEHT
BPEMEHH H3BECTHH C Be-
POSTHOCTBIO EAHHHILbE

s(t) s vEET plx,)==0(x—x.)]



Tepmuu

Onpenenenne

MarematHyeckas qropMyna
H 0003HaYCHHE XAPAKTEPHCTHKH

28. HepnopuyeckuH
npouecc
Periodic process

29. HenepHoguue-
CKHil npouecc
Nonperiodic process

30, Kpasujerepmu-
HHPOBAHHBY
npoiecc

Quasi-determinate

process

3il. He3zaBucumsie
ciyualituie npo-
neccol

Mutually indepen-

dant random proces-

es

e

32. Cayuyafinblii npo-

Lecc nopaaka n
n-order random
process

IIpouecc, 3HaueHus Ko-
TOPOro {OBTOPSIIOTCS Ye-
pe3 onpeleqeHHbie HHTEP-
BaJIbl BpeMeHU

Ilpomecc,  peanusapin
KOTOPOTQ  OINHCBIBAIOTCH
GyHRUHIMH BpeMeHH 3a-
Jangoro Bujpa s(f, a;, as,

. @y ), coiaepxKamn-
MH OAHH HJH HEeCKOJbKO
CJAYYAHHEIX napameTpos
a=(a, a ..., Qy), HE

3aBUCAHINX OT BPEMEHH

CayyaliHble npolleccsl, y
KOTOPBIX cOBMecTHasA QPyHu-
KUHS pacnpejeseHds Jio-
foro nopAaKa npepcTasBast-
eT cofoil npoM3BeNeHHe
hyHKIKIE  pacnpedenenuit
Kaxjoro mpoltecca B OT-
AeNBbHOCTH

Cuyuaiigbiit npoiece,
BHOJHE oTIpesienaeMblit
CBONMM (YHKIHAMH pac-
TIpeACaeHHs NopaxKa
7, HO He OnpeleaseMbii
dbyHkuHaMH  pacnpepesie-
HUA HH2IIEro Nopsiika

{s(t) s v t€(—oe,0),yn=0,
+1,4£2,..97*>0,[s(t)=s({+
+nT*)],
rae T% — mepuon NepHOAHYECKS-
ro npolecca
{§(2): ytE(—o0,0),yn=
=0,+1,42,..

X 74>0,[s(f)=s(t+nT*)]},

Y, — 3HaK OTPULAHHA BBHICKA3bI-

BaHug 5 (u¥TaerCd «He CVilecT-
ByeT»)
{3(t) s vIET[x (1) =s(t,),

n ®
Pn(ﬂ)%ﬁ_ﬂ1 ¥a;—a; ) 1)
{=

{E( t)!'q( t)?Vﬂ,m

F ' ' (xl_,...,x;z, Vi
t;,...,tn ,fl,...,tm

"'tym)thh_“,tn (xl:---yxn)

XF yp Otem)
ot

X

F

' (xls--wxnaYL---
m

wa¥m)—n4m — Mepuas

t,,...,fn,fl,...,t
coBMe-

CTHAs (PYUKLHS paciupeaesieHus
BeposiTHocTell npoueccos < (f) H
n(f)



F

Tepmuu

Onpenesenie

Marematudeckas popMyaa
1 0003HAYEHHC XAPAKTEPHCTHRH

33. Beablii mym B y3-
KOM CMblCae
bensilt myMm
Hpx. Ab6coarworuo
cayuadnbill
npoyecc

Yucro caywainoul

npoyecc

Cayuaidnsid npoyecc

I-20 nopadka

‘White noise in a

narrow sense

34, Beawiii wWym B
WHPOKOM CMbICHe

White noise in

a wide sense

35, CayuaiHpl npo-
uece ¢ Koppeau-
POBaHHBIMK 3Ha-
YEHHAMH
Hpx. Hebeabid
Uty M

Koppeauposarnoiil

wym

Okpauterinotil utym

Correlated noise

36. MapkoBcKHil
npouecc
Hpx. [Tpoyecc
2-20 nopadka
Marcovian process

15<u

CayuaiiHpliit  nponecc ¢
He3aBUCHUMBIMK  3HAUEHHH-
MH, BIOJHE OApeAendeMbli

OAHOMEPHOH NJAOTHOCTBIO
pacnpeneneHus
Cayyalinpii aponece

¢ HEKOppeJqupOBaHHBIMI
3HAUSHUSIMYU

CayualiHpift P OLECE,
JJIsT KOTOPOro [pH (HKCH-
poBaHHOM <(u)=x cay-
yaifHble BeaH4HHH 3 (1),
t>>u ne sapucsat ot :(s),

fipumeyanusn:
1. Venosuyio  maoT-
HOCTh BePOSTHOCTH

Ptn'tn_l(xn.fxn__l)x

- i

= th-tndl(x”‘f Xn_1)s
tnﬁl < tn

Ha3ulBAwT IJIOTHOCTBLIO

BEPOSTHOCTH Tepexona
H3  COCTOSHHA X, 1B

MOMEHT BpeMeHH f, ;B

COCTOSIHHE X B MOMEHT
rpeMeHd £,. Hepes Hee
BHIDAXKAIOTCH  TJIOTHO-
CTH BepPOATHOCTEH mpo-
H3BOJBHOTO IIOPSIAKA.

n
=p,(50) W, _

rie

{2(8) s yE YT, E#T,
R( Z‘,T):O}

{g(Hy:gtarv,t+r,
R(t,v)+0}

Pty....t, (Xgye¥p) =

(x__.”x 3
ot Fr- k)

to< t1< -u< tﬂ,

py, (x0) — onuomephas
MLIOTHOCTH BEPOATHOCTEI!



TeDMHH

MaremaTiueckan dopMyna
i 000311a9eHHE XaPAKTEPHCTHKH

37. TayccoBckui
npouecc
Hpx. Hopmaao-
Holll cayuainbLl
npoyecc
(Gaussian process

38. CayuaitHplii npo-
uecc Co CrauHo-
HapHLIMH B y3-
KOM CMBICJE MPH-
palmeHHAMH

Random process

with stationary in a

Narrow sense

increments

39. Cayuaiinbiii Bpo-
Necec Co  CTauMo-
HAPDHBIMH B 1UH-
PCKOM  cMBICaE
APHpAMICHHAMH

Random process

with stationary in 2

wide sense

increments

40, CnyuauHblit 0po-
feee ¢ OpTOvO-
HaAbHBMMH  [pK-
paBleHHAMH

Random process

with orthogonal

increments

OnpelencHue
2. Mapxosckuit  aHC-
KpeTHbii cayuannoi#

fpoliecc HasbiBaeTca Map-
KOBCKOH IeNk!o.

Cayuaitibpli npotecc,
BCe n-MepHbie (YHKIHH
pacrnpenejeHia  (IIOTHO-

CTH pachpeaenelins) ge-
POATHOCTEN KQTOPOro HOP-
MAJLIH

Cayuaiubil npouecc,
Yy KOTOPOTO npupamemm,
T. €. pa3HocTbh = ({471 )—

-

-3 (1) gasa haxmoro dn-

KCHPOBAHHOTO T, ecTh

CTALHOHAPHLIL B Yy3KOM

cMbicHe ppouece
Cayuaiinpiit npouecc,

y KOTOpPOro TPHPAaleHHd
AAA KaxXaoro (QUKCHPO-
paHaoro T eCcTh CcTalHo-
HapHBII B ILIPOKOM CMBbiC-
Je mpoilece

Cayyafinbtii npouecc,
abCoIOTHLIE  HavaJbHbIe
MOMeHnTHble QPyHKUAH BTO-
poro nopsiika npHpaume-
HHA KOTOPOro OrpaHHdeHsl,
a npHpalleus, oTBeyalo-
ulHe JIBYM lienepecekaio-
UIHMCA HHTEepBa/jaaM, OpTo-

roHaJAbHbL

[2(8) : v ,€T,i=1,2,..n,yn,
pt“._,,t (11,...,,1”)__.
=(2=) "?[detR] "X
I 1
XEXP[ - 2 lvlf["’:#mi] x
i ==
X xj—mjl},
rae m‘:m’:(fi)’
V=t Vil — MaTpHua,
0OpaTHas KOpPeJsiIOHHON MaT-
pite  R= VR(#;,t) ),

T. €. NOAUHHAWILAACH YPABHEHIO
n

Z VipRpj=0j
k=1

i 1 gpni=
1 0 opn i=
Kpouekepa

G, vt +TET,

i=1,2,..nyn,
? (th __'xuty 'sxtn_—xun)=

rue 6;j= =I; j —cumMBOn

:ptli-"It’l(xtl+: -——_'xul_‘i’-: L

-0'1xf 'Pz_x{l +1)}
n n

(2(0) v 0,7, 141 ET,
M(ile""xuﬂ) <00,
M(jx =Xy ) == M(Jxy—

— 3,112

{;(t) V t u€T My < tl t2 g,
M[/ t""‘xufg}'(m,
Ml (xp — % Yxpy, —2y, }]=0)



TepMun

Onpeaenenne

MaremaTtyueckas dqopmyna
H o003HauUeHNEe XapaKTepHCTHKU

41, Cayuaiinolii npo-
ecc ¢ He3ABHCH-
MBIMH [puHpatie-
HHAMH

Additive process

42. TyaccoHOBCKHit
npouecc
Poisson process

43, BHHEDOBCKHK
npouecc
Wiener process

44, Cayuafisbiyy spo-
ecc ¢ Hexoppe-
JIHPOB AHHGIM H
NPHpPALEHUSAMH

Random process

with uncorrelated

increments

43. Uentpuposannnii
cayyaiunii npo-
ece
Hpk. [y vcayuu
CAYHALHO20
npoyecca

D okTyay UL

CAYHAURO20

npoyeccy

CnyyafiHblil npouecc,
npipanesig KoToporo, oT-
BeqawilHe ABYM Henepe-
CEKaUNMCST HHTepBasan,
He3aBHCHMBL.

MMpumeuanne. Ec-

JH MOMEHTHasi PYHKUHS
2-r0 nopsaka npolecca
C HC3ABHUCHMBIMH NPHpA-
HIeHHSIMH KOHEYHa, TO
UeHTPHPOBAHHBH  CaY-
yaHHbBIE TIpolece ecTh
npounecc ¢ OpTOroHaMb-
HBIMH ~ TIPHPALIEBHAMH
CayuafiHblif npotece
¢ He3anWCHMBIMII CTALHO-
HAPHBIMH TIPHpallleRHIMI,

pacnpefesIeHHBIMI 1O 3a-
kony Ilyaccona
CayyafiHbiil npouecc

¢ 11e3aBHCIMBIMH raycco-
BuIMI{ CTaUNOHAPHBIMH
nplpaeHIIaMi

Cayyaiihnil npouyecc.
NPHPALICHUS KOTOPOTo, OT-
pedaowne JIBYM  Henepe-
CeKAUHMEs HHTepBaLdM,
iekoppennposatbl 1 abco-
TOTHBRIE  Hadadblble  Mo-
MeHTHoie  ByHKUHH 2-r0
NOPAAKA NPHUPAILCHIM Of-
paHHdeHbl

Cav4aitapil nponece,
npeacranadonitii - cofol
pPasHoOCTL MeX1y Cayuad-
HbIM TPOUECCOM 1 ero Ma-
TeMAaTHYECKHM OMKHIAHIICM

") vtueT,u<t,
(1) = i(u)=ki=
[.(f~u)|k —H{t-u)
:__-__—T e le
rie - napaMerp I1VACCOHOB-
CKOTO Ipoiecca
'{E(t) pi{x)—=
AP —=iu) x|
= . .
1

Ty z=(i—u)o
1 A
K‘-:)—"Gz(t__u) J’

veLu€lu -t

CxXp L

{E( t] A f,ueT,’11<f1 Sy t2
M/ xp—x, 2] <0,
Mi(xp, — x4 Y(X7, =%, ) =
::nd('x{z —xua )M(xh "'—xh'g )jL

So()y=3(8) —m: ({)



TepMHH

OnpenencHue

Maremaruyeckas ¢opMmyna
H 0002HaYeHHe XapaKTCPHCTHKH

BUAbI CTALHOHAPHbDIX NPOLLECCOB M UX XAPAKTEPMCTUKMH

46. CrauuvoHapHbIN
B Y3KOM CMbiche
cayvaiinstii  npo-
necc
Cranmnonaphblii
npouece
Hpxk. A6Gcoaroro
CTAYUOHQAPHOBLI
npoyecc

Crpoeo crayuonap-

Kbl npoyecc

Stationary in a

narrow sernse

random process

47, CrauuoHapHBH
B LIHPOKOM CMBI-
cle cayvaiHbli
ApoLecc
Hpk. Crayuonap-
Hbll npoyecc 8
cubicne XUHUURA

Caabo  cTayuoHap-

HbLL npoyecc

Crayuonapoiil

npoyecc

Stationary in a

wide sense

random process

48. CrauuoHapHo
CBA3aHHbBIE B Y3-
KOM CMbicJie CJay-
YaHHBlE npolec-
ChI
Hpk. A6coatorHo
CTAUUOHAPHO
C8A3AHHbLE  CAY-
yauole npoyec-
chl

CosmecTHO  cTAUUO-

HapHbie 8  Y3KOM

CMbICAE  Cayualinbie

npoyeccot

Stationary

dependent in a

narrow sense

random process

Cayualinpit npolecc,
Y KOTOPOro BCe KOHEUHO-
MepHble (PyHKUHH pacnpe-
AeJeRHS BEPOATHOCTEN
A1000ro nopsiika HHBapH-
AHTHBI OTHOCUTEJBHO CBH-
ra no BpeMeHH

CayyaliiHui npotuecc
C KOHEGYHOH aHCnepcHel, v
KOTOPOTO MaTeMaTHUeCKoe
OXHIAHHE H KOoBapHaluH-
ouHas (YHKUHUSE HHBapH-
AHTHBI OTHOCHUTENBHO
CABMra 10 BpeMeHH

Cayualinble  mpoteccol,
Y KOTOPHIX COBMECTHHIE
QYHKLHH  pacupefeneHus
BepoaTHOCTell M0GOT0 no-
paAKa MHBApHAHTHH  OT-
HOCHTEeJBHO CIBHra  mo
BpeMeHH

{E(t) : Vrsvtt:t;—l_TeTa
i=1,2,..,n,vn,

Ftptg,-..,tn (xlaxgp...,xn):

=F{1+:!'-'rt +,: (XI,...,xn)}
n

(8(t) : yv.b,t ;1€ T i=1,2,
K(t+vut1)=K(tu)=K(v)
MI:(2) [==m,
M{[2(t)—m2}< o)

(2(8){ £) s v, t ;T €T, yn,m,
/ (X 10X Verem

ca¥m)==Fy L '
' m) tl—}—.,...,fn_l_,:,tl_{_a;,___

ok FTE e X Y1 Y im) )



MaremaTuyeckan dopMyia

Tepmun Onpepenenne
P P u ofiozHavenue XapaKTePHCTHKH
49, CraunoHapHo Caydalinple  Npolleccsl, (), m(8) : v has tFT,ut
CBH3aHHble B WIH- | Y KOTOPHIX B3auMHas ko-| 7771 7 ’
POKOM  CMbICJIE | BADHALKOHHAS  (YHKIHS +1€T, yr,
cayuaiiible npo- | HHBApPHAHTHA OTHOCHTEJb- KEn(t,u):KEn(t+~;,u_|_r) =
neccnl HO CJBITa No BPeMeHH — K. (7))
Hpk. CosmecTHO — Ry

cTayuoHapHsie 8
WU POKOM  CMbIC-
ae caydainble
npoyeccot
Stationary
dependent in a
wide sense
random processes
50. ¥Y3xonoaocHbii
CTAUHOHAPHBIH
cayyaiHblil
npouecc
Narrow-band
stationary random
process
51. IHupokonoaoc-
HBIH CcTalHoHap-
Hblii CAyYalHbINA
npouecc
Wide-band
stationary random
pProcess
52. CrauxoHapHbIH
chy4aiHbiH 1po-
necc ¢ orpaHu-
YEHHbBIM  CNeKT-
pom
Random stationary
process with
boundet spectrum
53. dproaudeckHii
npoiece
Ergodic process

CralHoHapHBEIA cayuah-
HBlIT [polece, COEKTPaJb-
Hasi TWIOTHOCTL KOTOPOIro
cocpelOTOo4YeHa B Y3KOH
NOJ0Ce YacTOT OKOJO He-
KOTOPOH  (PHKCHPOBAHHOK
4acTOThI

CraunoHapHBIH CcJayyal-
HBIl TpOHece, CHOeKTP KO-
TOPOTO paBen HYJIO BHe
KOHEUHOro HHTepBana ua-
CTOT

Cayuaiinpii npaouece,
AJd KOTOPOro cpejHee IO
BpeMeHH, M[OJYYeHHOe YC-
peiHeHHeM HA JOCTATOUHO
GoanmoM, B npegeae Gec-
KOHEUHOM, HHTepBaJe [0
e1HHCTBEHHOA peanusa-
HHHE CAYYAHHOTO IIpouecca,
CXOIHTCH C BePOSTHOCTLIO
eAHHHII2 K COOTBETCTBYIO-
1led BEPOSTHOCTHOH Xa-
paxkTep!CTHKE, NOJAYUSHHOMN
ycpelnHeHHeM 110 MHOXKeCT-
BY peaJan3alni

AF << (1)0
AF X wy

S{»)=0 npu [of>2x B,
rae B -— WIHPHHA CHCKTPa CJIYy-
yaiHOro mpoiecca

(2(8) : VIET, P <F>=Mf] =1},
rjpe
<I>=<fli(t) ). 5L > =

R S A
:fllr?o 5?‘_'_7‘5 flE(H+1),...
was( g 1) 1di



R A

TepMuu

Onpenenedlie

MareMaTnueckas dopMyaa
H 0fo3HAUYEHHE XAPAKTCPUCTHKH

54, CoBmecTHo  3p-
roAHYeCKHe npo-
1eccsl
Hpk.  Bsaumno
apeoduuecKue
npoyeccot

Mutually ergodic

processes

55. HutepBaa xop-
pejsiiHu  CTAON-

OHapHOTO  CJy-
4YaHHOTO npoiec-
ca
Hpxk. Bpess kop-
peasyuu

56. CnekTpanbian
WIOTHOCTL  CTa-

HROHAPDHOIO Cay-

HaHHOrO mnpouec-
ca
CnekTp CTallHo-

HapHOro cay4afi-
HOro Ipolecca
Hpk. 3Ixepzeru-
YeCKULL  CRekTp
CTAUUOHAPHOZO
cAYHauno20
npoyecca
Hurencusnocro cay-
HQILHO20 npoyecca
Cnekrpaarbras naor-
HOCTb CAYHAUHO2O
npouecca
Cnekrpasvriad Qynk-
yus  pacnpeGeneHus
cayqalino2o npotec-
ca
Power spectral
density function
57. Spdextunnas
WIMPHHAZ CneKkTpa
Hpk. 3uepeeru-
YecKkas  UPUHA
£nekTpa

HBa cayuaiinelx npo-
Hecca, AJs KOTOPHIX Xa-
PAKTePHCTHKA, NOJy4YeH-
Hasg ycpeJHeHHeM IO Bpe-
MeHH, HPOU3BeAeHHBIM HaJ
ONHOH eJHMHCTBEHHOH Ia-
poit peasHsauud caydai-
HEIX TIPOLEeCCOB, CXOAUTCA
C BepPOATHOCTbIO eXMHHLA
K COOTBeTCTBYMIOWEH xa-
PaKTepHUCTHKeE, N0JYUeHHOI
yCpeHEeHHeM 110 MHOXeCT-
BY l1dp peanH3audH 3THX
TIpOLeccoB

Hanua HauGoABILEero
HHTEpPBaJa BpPeMeHH, Ha
KOTOPOM KOPpeJslHOKHAN
CBfI3b MeXy 3Ha4YeHHAMH
CAY4aHHOro mpouecca cy-
HUlecTBeHHA AN peulaeMon
3ajauil

P yHKUHA UTACTOTH, PaB-
nas npeo6pasoBanHio Py-
Dbe KOBAaPHALHOHHOI}
$YHKUHI  CTAUHOHAPHOTO
cJAVYaitHOTO Hpotlecca

Hanuwa gauboapiiere or-
pe3ka Ha OCH 4acToT, Ha
KOTOPOM CIEKTp cayyaii-
HOrO rnpollecca IiMeeT Cy-
ecTBeHHOe AJd pelliae-
MOIil 3agaui 3Hayenie

) v e,
P <f>=Mf]=1},
rae
<f>,=<fli(t%),..-,%(tn),
n(tl)! cem Tl(tm)]>=

m = 1§
=tim g7 § HE(h+0),.-

i )t 1),
(- t) ]dt

oo —f{w=

)= § K (e dr



TepMHH

Ouapenenciie

MaTemarHueckasa dopMyJa
H obo3Hauenle XapaKTepHCTHKH

58. BsaumMHas Cnek-
TpajabHas IJAOT-
HOCTb  CTALMO-
HapHO  CBA3aH-
HbIX CcAyY9afHBIX
NpoHEeCccoB

Cross-power

spectral density

function of stationa-

ry dependent ran-
dom processes
59. du3KuecKH BO3-

MOMHas CHCTeMA
Hpx. Huuamuue-
cKad CUcTeMa

Dusunecku  peasu-

3yemMasn cucrTema

dususeckuy  ocyuie-

ETBUMA CUCTEMA

Nonanticipative

dynamical system

60. PH3IHYECKH
HeBO3MOXHad
cHCTEMA

61. JerepMHHHpO-
BaHHAfl CHCTEMA

Hpk. Pezyaap-

HaA CucTeMa

Determinate system

62. BepostnocrHas
CHCTEMA
Hpk. Hederep-
MUHLPOBAHAHAR
cucrema
Hepeeyaaprnas
cucTema
Pandomusuposarinas
cucrema

D yHKILHsA 4acTOTHI,
npefcrasafiowas . coGol
npeobpasopanue  @ypbe
B3aHMHOII KOBApHAIHOH-
HOW (YHKLHH CTalHOHEp-
HO CBA3aHHBIX CJAYYAHHBIX
npoLecCcoB

SE’I( m) = Xoo

o Rttt

—i
KET. (T)(f dl‘

BMAbl AMHAMHHECKHMX CUCTEM

CucteMa, npeabpasy-
joulas JWIIL [PCAIIecTBY-
I0lHe H TEKYillxde, HO He
fyayinHe 3nadeHdHsl BXOA-
HBIX CHFHAJO0B

CHCTeMa, XapakTepH-
3ylollafcs  OAHO3HAYHBIM
{111 B3aHMHO-OJHO3HAau-
ULIM  COQTBETCTBHEM pea-
Ji3audil BXOAHOTO H BH-
XONHOTO CHIHAJOB; IIpH
3TOM VCJIOBHAf HJAOTHOCTD
pacnpeaeleHHs BePOSTHO-
cTefl BBHIXOOHOrO CHrHaJa
npu GHKCHPOBAHION BXOL-
HOW  peaJgusallu x; co-
cpeloTOYeHa Ha peajHsa-
I Yy

rie

VAN bV ET
p'(f:ﬁ)(yl’"-vym/xl,...,xn):
:6()’1—3’,1) ...a(}'n-—-—yfn ),

Aty a€T
P%:E.)'(}!l,...,ymlfxl,_,,,xn) -7
+=8(y1— Vi, )...5(}.-,“_}.’"1)

ys =Ax, , A — oneparop
ciucTeMsl  {(cM. 0. 73)



TepmuH

Onpeacilesue

MartemaTtiueckas dopMyia
H o0o3HadeHHe XapaKTepPHCTHKH

Croxacrudeckas
CUCTEMA
Random system

63. OaHomepHan
cHCTEMA
First-order system

64. MHotromepHas
cHUcTemMa
Multivariable system

55, Jlnneinan
CHCTEMA
Linear system

66, Heauneiinag
cHCcTeMa
Nonlinear system

67. HuepunoHHas
cucTema
Hpx. Cucremg
¢ NAMATHIO
Hunanuueckan
cucrema
Huepyuaaonas
cucrema

‘68. BeablHepUHOHHAA
cCHCTeMa
Hpk. Cucrena
6e3 namaru
Heunepyuonnas
CUETEMA

| poft aABAfOTCA CKAJNSIPHLL-

{ e MOMEHT BpeMeHH ! H

CucrteMa, BXOAHOH H
BBIXOAHOH CHTHAJBI KOTO-

MH npolueccami
CucreMa, BXOZHOH ¥
(M) BRIXOAHOH CHTHAJLI
KOTOPOil fIBJISIOTCA BEKTOP-
HBIMH  Npolleccamu

CucreMma,
asics  NPHHUHIY
HO3HILIH

NOAYHHSIIO-
cynep-

CucreMa, 3HadeHdue BBIXOA-
HOTO CHTHAla KOTOPOH B
HeKOTOPHII MOMeHT Bpe-
MEHH 3aBUCHT OT 3HAueHad
BXOJHOI'O CHIHAaJa B TOT

OT ero 3HadeHHil B Ipen-

IIECTBYIOLIIE MOMEHTEL
BPeMeHH
CucteMa, B  KOTOpOH

3HaYeHHEe BBIXOHHOTO CHI-
Hajga B Jw0b0A  MOMeEHT
BpeMeHH 3aBHCHT TOJABKO
OT 3HAYeHHH BXOAHOI'O CH-
rHaja B 3TOT JKe MOMEHT

c, A5, (1),

rie ¢, — HOCTOsHHBIE KO3hPH-

LHEHTHI;
A — onepaTop CHCTEMBi

k
A:A{Z ¢, & (D)}

vee=1

-]
*# 2 o, A%, (§)



I podoascenue

Tapatui

Onpenecnenye

MartemarTuveckas (popMysa
H 0003HaUCHHE XapaKTepHCTHEH

69, CraunosapHas
CHCTEMA
Hpx. Husapuan-
THASA 80 8peMeru
cucTeMs
Cucrema ¢ nocrofx-
HbIMU RAPAMET PAMU
Stationary system

70. HecraunonapHas
cucreMa
Hpx. Heunsapu-
QHTHAA B0 8pe-
MeHU CucTema

Hapamerpuueckas

cucTema

Cucrema ¢ nepemex-

HbIMU napamerpasu

Nonstationarv

system

71. Cucrema c¢ co-
CpenoTOUeHHbI-
MH MapameTtpa-
MH
Hpk. Henpepos-
Haf CUCTeMa

Hupdhepenyuarvnaa

cucTemMa

Lumped parameter

system

72, Cucrema c pac-
npejeieHHbIMK
napaMeTpamH
Hpx. Jaunnasn
AUHUS

Long line

CucteMa, B KOTOpOH
CIBUr BXOAHOTO CHrHAaja
BO BpeMeHWU [IPHBOAUT K
TaKOMY e CABHIY BBIXOO-
HOTO CHrHaJja

Cuerema, onepaTop Xo-
TOPOH MOXeT OnLITh npef-
CTaBJeH B BHAE OXHOTQ
WIH cHCTeMbl OGHIKHOBEH-
HEIX Al PepeHUHaIbHEIX
ypaBHeHHH

Cucrema, onepaTop Ko-
TOPOH MOXeT ObLIThb npel-
CTdBJEH B BHAE OJHOIO
HIH CcHCTeMBl Jaudpodepen-
ilHaJbHHX YPaBHEeHHH B
YACTHBEIX TMPOU3BOAHKIX

Az, (f)=n; (1),
rae 35 (£)=&(1—8),
g (1) =mn({—0)

53 (#)7éﬂa ()

XAPAKTEPUCTUKHN AMHAMMUECKMX CHCTEM

73. Onepatop perep-
MUHHPOBAHHON
CHCTEMbI

IIpaBuao, no KoropoMmy
KaxK A0k peasin3anyiu
BXOJHOTO CHI'HaJja CTaBUT-
ci B OJHO3HAYHOE WAl
B3aHMHO-OAHO3HAYHOE CO-
OTBETCTBHE peanu3auusd
BBIXOJIHOrO CHIHAajaa

Vi==Ax



I podorsxenue

MareyaTtiueckan dopmysa

TepMHH O ejeHle

D fipeaeacH H 0003HAYEHHE NAPAKTCPHCTHNRH

74, UmnyabcHas Xa- | XapakTepHCTHKA JH- R(t)y=y(2) x(t)=0(1),
PaKTEPUCTHKA CH- | HCITHOM  CHCTEMBbl, TIPed-j rpe
CTEMBI crasjasgmoumas coboil  BH- (s upn =0
Hpk. Hunyasc- |[XOoAHOH  CHFHEJ CHCTEMBI a(r):.l 6 npn t;O'
HO-nepexodHas MPH  BXOJHOM CHTHaJEe, " P ’
gynxyua HMelmeM BHI  /JelbTa- P (g di=t

Becosaa gynxkyus (b YHKILHH _-30

Weight function

75. Tlepexonnas xa-
paxkTepHCTHKA
CHCTEMBI

Unit pulse

response

76, Mepenparounas
dyHKHUA
CHCTEMbI

Trasler function

77. KomniaekcHas 4a-
CTOTHadg Xapak-

TEPHCTHKA CH-

CTeMbl

YactorHag  xa-

paKTEpHCTIKA
Generalized

frequency function

78. AMOARTYAKO-
YaCcTOTHAR
paKTEPHCTHKA
CHCTEMBE

Gain-frequency

characteristic

Xa-

XapaKTepHCTHKA JHHEH-
HOH CHCTEMBI, npen-
crapdadwolnlag codoi  BhHI-
XOIHOH CHrCHAJaA CHCTEMBI
IPH  BXOAHOM CHTHaJe,
HMeUleM BHA eAHHHYHOMI
$HVHKILHII

XapakTepHCTHKA JIH-
HeHHOH cHCTeMbl, nOpel-
cTapadwias cofoil  mpe-
oOpa3oBaniie Jlannata
HMIYJAbCHOIl  XapakTepll-
CTHKIH CliCTeMbl

XapakTeplicTHKaA Jl-
HeltHOIl  CHCTeMBl, TIpe-

crasasgwoulas coboll npeod-
pazoBaHie Pypbe HMOYAb-
CHOIl XapakTepHCTHKH oH-
CTeMbl

XapakTepHcTHEA -
Heilnoil  cHcreMel, INpel
crasasiioulasi cobod  Mo-
Iydb KOMILIEKCHON  vac-

TOTHOIl XapaxTepHCTHKH

(1% CTAUHOHAPHBIN CHCTEM).
JAas HU3HYECKH BO3IMOMKHBIX CH-

cTeM h(t)=0,
npH
t<0,
AJH YCTOWUHBLIX CHCTEM

2ol

PHA() e o

g( y=y() x()=1(1),
rae

_ {0 npn t<0
l(t)""'[ 1 npu £>0
(a1 CTAUMOHADHBIX  CHCTeM),
npiyeM
L4
g(t)zdfh(t’)dt’
ag(1)
Mty =4
& —st
H(s)= thine dt, .
0
rage

S“::ju)—L“I
(1151 CTAUNOHAPHBIX CHCTEM)

K(jo)= Sh(1)s

= /K (o) PREALINYES

IK(jo) /=) [ReK () [+
FIImK (o) ]2




{{ podoamncenue

Tepmuy

OrnpeaeneHie

MaTemaruueckas QopMyaa
i 0003HAYCHHE XADaKTEePHCTUKH

79, da3zo-uacToTHan
XapaKTepHCTHKA
CHCTEMb!

Phase-frequency

characteristic

80. JDeicrauteapHas
YACTh KOMILIEKC-
HO  4acTOTHOH
XapaKTePUCTHKH
CHCTEMDb!

Real frequency

response

81, MuuMar  vacth
KOMMJICKCHOH 4a-
CTOTHOH Xapak-
TEPHUCTHUKYN CHCTE-
Mbl

imaginary frequency

response

R2. AmnauryjaHas
XapaKTepuCcTHKA
cHCTeMb

XapakTepucTiKa JIH-
HeHHOH cHuCTeMbl, TIpea-
craBjsomias cofofl apry-
MEHT KOMILIeKCHOH uac-
TOTHON XapaKkTepHuCTHKH

XapakTepHcTugka Gelbl-

HEpUHOHHOI CHCTEMUI,
npeacrasaswomas  coboi
3aBHCHMOCTb MeXJAY MIHO-
BeHHBIMY 3HaYeHHAMH
BXOAHOING ¥  BHXOIHOO
CI[HAJ03

ImK (/¢
argK(jtu):arctgﬁj(—((j{%-

ReK (jo)

ImK(jo)

y(t*)=fle(t*)},
rae t* € T—moGoit QHKCHPOBAH-
Hblll MOMeHT BpeMeHH



ANMDABUTHBLIA YKA3ATERbL TEPMUHOB HA PYCCKOM A3LIKE

Bpemna kopperayuu

Hucnepcus cayuaiiHoro npoiecca

Sakon pachpedesenus 8ePOATHOCTEN UHTe2paAbHbLi

3akon pacnpedesenus dupdepenyuarbtoil

3Hauenue caywaiinozo npoyecca cpedHee

Hurencusrocts cayuatino2o npoyecca

Hurteppaj KOppessilliil CTAIlHOHAPHOTO CJAYYAaHHOro npouecea
Kosgppuyuecnr xoppeasyuu

Koapputuent Koppeasyuu CAY4QIHbIX NPOUECCO8 B3AUMHBLE
Junua daurnas

MarteMaTHueCKoe OXKHIaHHe CJAy4aiHOro npotecca
MareMaThueckoe OXHIanve QYHKUHH CAYy4aWHOrO mpolecca
MaremaTHuecKoe OXKHJlanHe (PYHKUHH CAyu4aldHOro mpouecca r-mepHoe
Mosent v -20 nopadka CAYy4alinoeo npoyecca HawarsHoll abcoMOTHbL
n-MEepHoLil

Momenr v-20 nopadka cAy4atino20 NPOYLCCa HaarbHbLl
n-mepHblil

Momenr v-20 nopadka cAy4alino2o nPOYECca YenTpasbHoll abcoaoTHbLl
n-mepHbuiLil

MomeHt v-20 nopadka cAyuaino20 nPoYecca YyeHT parbrblil
n-mMepHutd

Moment nepsotil

Monent pacnpedeienus caytaidnoeo npoyecca v-ii HA4AAbHOLL
Monment pacnpedererus cayuaiHozo npoyecca YenTpasbHbil v -i
Mosenr caydaiinbix RPOUECco8 CMEUAHHbLE

Mosenr cayuadnsly npoyeccos co8MeCTHbL

Oneparop 1eTePMUHUPOBAHHOH CHCTEMM

OTKI0HeHHe CaAy4afiHOro mpoiecca cpeaHee KBaJpaTHYECKOE
[Tn0THOCTL BepOATHOCTEH CAY4anHoro ipoiecca

Ma0oTHOCTE pacnpe/iefleHHs] BePOSTHOCTEH CAy4aWHOroO npouecca r-MepHas
flaoTrocTe cayqatinozo npoyecca CNeKTpaibHa s

MaoTHOCTL CTALHHOHAPHO CBSA3AHHBIX CJAYYAHHBLIX MPOLECCOB CNEKTpajbHas
B3aHMHaH

MNOTHOCTS CTALMOHAPHOrO CJAYYaRHOro nmpouecca CNeKTpadbHas
MocaenoBaTesbHOCTh CAYHAHHASA

[MocaemosaTensbHOCThL CAyyYaiiHag AHCKPeTHasd

Il poyecc a6coAOTHO necAy4alnbil

ITpoyecc abcoarwdTHO CAYUAURbLIL

ITpoyecc abcoroTHO CTAUUORAPHBLL

Ipoyecc sepoarHocTHbill

Mpouecc BureposcKHii

[Tpoyecc 2-20 nopadka

[pouecc Iayccoscknuit

Mpoitecc geTepMHHHPOBAHHBIN

fpouecc KBaszupeTepMHUHHPOBAHHBIN

NMpouecc MapxoscKkui

[ponecc HenepyoanuecKnii

[Ipouecc Hytes8020 nOpadka

Hpouecc nepuoinyeCKHH

Mpouecc nopsiaka 1 CayvaiHbid

Ipouecc Iyacconorckui

Il poyecc peeyarapHoid

I poyecc cxauxoobpasneid

flpoyecc caabo crayuoHapheti

(55}
8

(3)
(4)
(6)
(56)
Sh)
(17)
(20}
(72)

-1 ~1 33

(12)
(10)
(13)
(11}

(27)
(33)
(46)
(1)
43
(36)
37
27
30
36

(27
28
32
42

(27)

(25)

(47}



Npouecc
Tlpouece
Hpouecc
Tlpouecc
flpouecc
Npouecc
Hpoyece
{1 poyece
Hpoyece
Hpoyece
Tlponecc
Npouecc
Mpouecc
Tipouece
fpouecc
Apouecc
Tlpcuecc
TlIpouecc
Tpouecc
Tpouecc
Tponecc
[Ipouece
Tponecc
fIpouecc
IMpouece
dIpoyecc
Hpoyece
I poyecc
1l poyece
Tpoyece
Tiponecc

CAYMaHbIR

cay4aiHslll BEKTOPHbiH

CAY4YaHHbIH BEKTOPHBIH 71-MepHbIH

ciayualubil JUMCKpeTHLIH

CAYHALHBbLE MHO20MEPHBLU

ClY4aHHblii HCPEPLIBHO-3HAYBBIA

cAyuaiHbld HOPMAALHBIU

CAYHALRBIL OOHOMEPHOLL

caydaineti 1-e0 nopadxa

CAYUQURDLT ¢ OUCKPETHbIM BpEMEHeM
CAy4alinblii CKaaspHbIR

CAYYAAHbIE ¢ KOPPEIHPOBAHHBIMA 3HAYCHHAMH
CAYYaiHbIH ¢ HE3ABMCHMLIMH NPHPALIEHHAMHU
CAYYaHHbIl ¢ HEKOPPENHPOBAHHBIMHM NPHPAIMEHUAMH
CAYHQUHBLL ¢ HENPepbiBHOIM BPEMEHEM
CAYYHaHHBbIH C OPTOTOHAJILHBIMH NPHPALEHHUAMH

CAYHRHHBIR CO CTARHOHAPHBIMH B Y3KOM CMbICAE NPHPALIEHHAMH
CAYYafHblfi CO CTALHOHAPHBLIMM B IUHPOKOM CMBICJE NPHPAIIECHHSMH

cJydailHblii CTALHOHAPHBIH B Y3KOM CMbiCae
clyYyaiHbtfi cTauKoHaPHLIH B IMHPOKOM CMbicae
CAyYaHHbIH CTALHOHAPHDBIA ¢ OTPAHHYEHHBIM CHNEKTPOM
CAydaliHblii CTAUHOHAPHBIH Y3KONOMOCHBIH
CAYHaHHBIA UEHTPHPOBAHHBIN

CAYYAHHBIH CTALMOHAPHLIN LIUPOKOMOMOCHDI
CTaUHOHADHDBIA

CTAUUOROPHBLL

cTayuonaptotil 8 cmbicae XuH4una
CTOXACTUMECKUL

CTPOen CTAUUORADHOLY

YUCTO CAYHALLHbUIT

3ProHYecKuii

Ilpoyeccer 83aumno spoduneckue

dlpayeccsr cayuatinste aGcOMOTHO CTAUUOHAPHO CEBA3AHHbIE
Ilponeccw caydaiinble HE3aBHCHMbBlE

I poyeccot cayuaiinbie COBHECTHO CTAYUOHAPHDIE 8 YIKOM CMBICAE
fIpoueccer cayuailibie cOBMECTHO CTAYUOHAPHbIE 8 WUPORKOM CMbiCAE
Hpouecchl cayyalinbie CTAUMOHAPHO CBA3AHHbLIE B Y3KOM CMblcie
TIpoueccr cayuaiiible cTaUMOHAPHO CBA3AHHblE B IUHPOKOM CMbicae
Hlpoueccs! COBMECTHO 3prounueckue

fTyavcayuu cayvarinozo npouecca

Pacnpedesenue n-meproe

Pao spemennod

‘CucreMa
Cucrema
Cucrema
Cucrema
Cucrema
Curcrema
Cucrema
LCucrema
Cucrema
Cucrema
Cucrema
CHcrema
‘Crcrema
Cucrema
Cucrema

bes namaru
0e3LIHepIIHOHHAA
BepOATHOCTHASN
AECTEPMHHHPOBAHHAR
AHHAMHYECKAs
OUHAMUELECKAA
OuMaMUiecKan
duidheperyuaroHan
UHBAPUQHTHAA B0 8pEMEHU
UHepUUOAbHASA
HHEPUHOHHASA
JHHEelnas
MHoroMepHasn

HEJeTe PMUHUPOBARKAS

22
25
(22)

23
(37)
(21)
(33)
(24)

2

(45)

(24)
9

(68)
63

62
€1

(59)
(67}
(71)
(69)
(67)

65
64
(62)



Cucrema
Cucrema
Cucrema
Cucrenma
Cucrtemg
CHucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema
Cucrema

HEUHBAPUAHTHAR 80 BPEMEHU
HeUHePUUOHHAA

HeJMHeHHan

HenpepoieHas

HepezyaapHas

HeCTaLHOHAPHANA

oJHOMEpHas

napamerpuiecKas
PAHOOMUSUPOBANHAS

pecyaapHas

¢ NaAMATHIO

C NEePEMEHHbIMU NAPAMETPAMU

C NOCTOAHHBIMU NAPAMETPAMU

¢ pacnpefefeHHbBIMH napaMeTpaMu
¢ COCPelOTOYEHHBIMM NapaMeTrpamu
CTalHOHapHasn

CTOXACTUHECKAR

(PH3HYECKH BO3IMOXHaA

CucreMa (PH3IHYECKH HEBO3MOXHag

Cucrema
Cucrema
CrnexTtp ¢
Cnexrp ¢
C pednee

PusunecKku ocywecTeuman

pusudecky peaiusyemas

TALHOHAPHOTO CJy4aliHOro Impouecca

TQUUOHAPHOZO CAYUQUHO20 NPOLEcca IHepPeeTudecKull
CTATUCTUYECKOE

DarokTyayuL CAYLaiino2o npoyecca

Dynkuus
PyrKyua
Dynkyu
DPyukyua
O yHKIuA
O yHKUUA
@ yHKUHS
DyHxius
D yHKiHs
byHKuHA
PYHKUHS

gecogas

spemenu Cayualinasn

UMILYABCHO-NEPEXOOHAR

KPOCCKOBAPUAYUOHHAA

MOMelTHasi B3auMHas

MOMEHTHasi Haya/bHasl

MOMeHTHAas HavyaJabHas abCcoMOTHAsA

MOMEHTHas LeHTpaabHag

MOMeHTHast eHTpanbHas abcosoTHaAs

CAYYAHHBIX NPOLECCOB KOBAPHAUHOHHAA B3aHMHas
¥-r0 NOPAAKA IBYX CAYYaiHbIX NPOUECCOB MOMEHTHasd B3aHMHAA

n-+m-mepHas

Pyuxnna

Y -TQ nopajKa cnyqai’moro npouecca MOMEHTH2R8 HadadbHas

abcomoTHas /-MepHan

DyHKuHA
n-MepHas
Dyukuns

Y-TOo nopankKa c.uytlaiinoro npouecca MOMEHTHads HaudajabHas

V-TO NOpAAKa CAYy4aiHOTO Npouecca MOMEHTHAA LEHTPaibHaS

abconoTHan r1-mMepHas '

PyHKUHA
n-mepHas
DyHKUHS
ri-MepHas
Dynkyus
DynKyLa
D yHKUHA
Dynkyusn
b yHKuHS
PyHKyua
Dynkyus
PYyHKUHA
Dynkyus
byRKI KA

V-ro NOpAAKa CNy4ailHOro npolecca MOMEHTHAsl NeHTPaabHasn
pacnpejeieHus BePOATHOCTEH cayuyaifHOro mpouecca

pacnpedenenusn dudpepenyuaronan n-mepras
pacnpedeserisl UHTE2PAAbHAS N-MepHas
pacnpeesaeHdss cay4yaifHOToO mpoiecca
pacnpedesenusn cayalnozo npoyecca CNEKTPaAbHAS
CHCTEMBl NepenaTovHas

CAYHALHO20 npoUecca a8TOKO8APUAUOHHAA
CAYHALRO20 npoyecca a8TOKOPPEASYIUORHASA
C/yu4aiHOTrO TPOLECca KOBAPHALMOHHAS

CAYHALHO20 npoyecca KO8apuUayuoHHAs

CAy4YaitHOro npouecca KoppeasnHOHHAA

3
(4)
(3)
(56}
76
(15)
(16}
13
(16)
16



DYHKLUA CAYHAHO20 NPOYEcca KOPPersiyuORHA S (157

PyHKUHA CAYYAHHOTO NPOLEcCA KOPPEeASUHOHHAR HOPMHPOBAHHASR 17
DyHKUMA CNY4aNHOrO MApPoUECcca XAPAKTEPHCTHUECKAR 3
PyHKuNa cayyaliHOro npounecca xapaKTepHCTHYECKas n-MepHad D
DynKyua cayqalnbly npoyeccos8 KpoccKoppesiyuoHHas (18)
GyHKuMa CAY4aiiHBIX NPOUECCOB KOPPEAsiiHOHHAS HOPMHpPOBaHHas B3aumuag 20
XapaKTepucTHKka CHCTeMbl aMILIHTYRHAsA 82
XapakTepucTHKA CHCTEMB aMIIKTYXIHO-YRCTOTHAS 78
XapakTepKCTHKA CHCTEMBbl HMNYJAbCHas 4
XapakTepHCTHKA CHCTeMBbl nmepexojHas i
XapaxtepHCTHKa cHcTeMbl (a30-4acToTHan 9
XapaxkTepHCTHKA CHCTEMBl YACTOTHAS 77
XapaxTepHCTHKA CHCTEMBbl YaCTOTHAS KOMILIeKcHas 77
YacTh KOMNAEKCHOH YaCTOTHOH XaPAKTEPHCTHKH CHCTEMbl ACHCTBHTEALHAR 80
YacTs KOMNAEKCHO HACTOTHOH XaPaKTEPHCTHKH CHCTEMbI MHHMAA 81
upuna cnekTpa 3HepzeTudecKkas (57)
Winpuna cnekrpa sddekTHBHAA 57
ym Genslit 33
Wym Geaslit B yaxom cmbicae 33
Wlym Genbiit B LINPOKOM CMBICHAE 34
il ym KoppesuposannbLl (35
lym nebesui (353)

lym oxpawenniii (39)




AJIDABHTHLIA YKASATENb TEPMUMHOB HA AHIIIKMCKOM R3bIKE

Additive process
Autocorreiation function
Autocovariation function
Characteristical function
Continvous random process
Correlation coefficient
Correlation noise
Cross—correlation function
Cross—-covariation function

Cross spectral density function of stationary dependent random processes

Determinate process
Determinate system

Discrete random sequences
Dynamical system

Ergodic process

First—order random process
First—order system
Gain—irecuency characteristic
Gaussian process

Generalized frecuency function
Imaginary irecuency response

Joint v-—th order n4+m dimensional distribution moment for two random

processes
Linear system

Long line

Lumped paramecter system

Marcovian process

Mathematical expectation of a random process
Multivariable system

Mutually ergodic processes

Mutually independent random processes

n-dimensional mathematical expectation of a random process function

n-dimensional probability density function
n-dimensional probability distribution function
n-dimensional random process

n-order random process

Narrow-band stationary random process
Nonanticipative dynamical system

Nonlinear system

Nonpericdic process

Nonstationary system

Periodic process

Phase-frecuecy characieristic

Poisson process

Power spectral density function

Quasi-determinate process

Random process

Random process variance

Random process with orthogonal increments
Random process with stationary in a narrow sense increments
Random process with stationary in a wide sense increments
Random process with uncorrelated increments
Random sequences

Random stationary process with boundet spectrum



Random system

Real frecuency response

Standard deviation of a random process

Stationary dependent in a narrow sense random process
Stationary dependent in a wide sense random process
Stationary in a narrow sense random process
Stationary in a wide sense random process
Stationary system

Trasier function

Unit pulse response

Weight function

While nois in a narrow sense

White noise in a wide sense

Wide-band stationary random process

Wiener process

v-th order n-dimensional distribution absolute central moment

v-th order n-dimensional distribution absolute moment
v-th order n-dimensional distribution central moment
v-th order n-dimensional distribution moment
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IIPHJTOXKEHHE

Cnpaso4noe

XAPAKTEPHUCTMHKM CRYYAWHHDIX BEJIMYMH

Tepmud

Onpenenedne

1. Cayuaiinan Bean-
YHHa
Random variable

2. ®ynkuus pacnpe-
AeNEeHHS BepoAT-
HOCTEH cayvyaiHoH
BEJNMYMHBI
MOyykUHA pacrnpe-
neneHns  CAy4ya#-
HOH BEJHYHHHE
Hpg. Hwureepaso-
Has pynkyua pac-
npedesenua.
Hrreepaabubtil
3aKoH pacnpe-
Oeaerua

Distribution function

of a random

variable

3. MaoTHoCcTL  pac-
npeneneHHa Bepo-
ATHOCTEH cayyai-
HOH BEJHUHHDI
[LaoTHOCTE Bepo-
ATHOCTEHl Ccayuaii-
HOH BeJAHYHHDI
Hpx. Hudpgepen-
yuaronan  PYHk-
uus pacnpedeane-
HUA.
Hupdepenyuans-
HbLll 3aKOH pac-
npedesenun

Probability density

function of a

random variable

Hucnorasn BeJHYHHEA,
3HaueHHe KOTOPOH 3aBH-
CHT OT CJiyuasl, XapakTepH-
3yeMas MHOXKeCTBOM BO3-
MO HBIX 3HaueHHH
X={x} u pacnpesaesenueM
BEepOSITHOCTell Ha HeM, 3a-
aaBaeMbIM (QyHEUHeH pac-
npeeseHns

OyHKUHSA, PaBHAS Bepo-
ATHOCTH TOrO, YTO Caydan-
HAs BeJWYHHA < NpuMeT
3HaueHHe, MeHblllee ueM
X {mas BCeX X HA YHCJIO-
BOI1 ocH)

dyukuus,  onpegense-
Masg Kaxk  [POH3BOAHAYL
(byHKIMH pacnpene/ienus

Marematiueckada ¢opMmyna
# of03HaYeHHEe XapaKTEePHCTHKH

F: (x) =P{i<x},

(—oo<x< )
dF
p(x)=‘"“3(j'f—)



Hpodoaxmenue

MaremaTtHueckan hopMyna

TepMuu OupelenexHe . )
1 0603HaYeHAC NAP2KTCPHCTHKH
4. XapakrepucTuue- DYHKIUS KOMILIEKCHO- w0 {ox
ckas  Qynkuus [FO Napamerpa, paBHas e: ((,0)= § p(x)e dx
¢ayuaitHoii  Beau- | IpeobpasoBannio  Pypsne —%
YHHBE OT MJIOTHOCTH pacnpenese-
Characteristical HHS BePOATHOCTEH caydaii-
iunction HOH BeJHYHHH
5. Martemaru4yeckoe Yucaosas XapaKkTepH- o)
OXHAGHHE  cly- | CTHKA Cay4yaiHOH Besuyu- m: = § xp(x)dx
YauHOM BeJHYHHHB | HH, onpeneasieMass Kax N —w

Main value of a
random variable

6. HeHTprpoBakHan
cryyaiiHas BeJH-
YyHHA

Variable of a

random variable

7. Nucnepcua  cay-
YaHHOH BeJHYHHBI

8. Cpennee xsappa-
THYECKOE  OTKJO-
HeHMe cayuaiHol
BeJHYHHBI
Hpx. Crandapr
cayuatnold 8eau-
HUMbL.
Crandaprroe
OTKAQHEHUE  CAY-
HaiHotl seaudurbl
DrrokTyayus
caydatnol  eeal-
HUHbL

Standart deriation

9. HauaapHbiH
MOMEHT
V -ro nopsaKa cay-
YakHOR BENHIURDI

Moment of the

distribution

10. HeHTpanbHbIf

MOMERT V-F0 TO-
pafKa  cJayyan-
HOI BEJHYHHB

HHTerpajl B OeCKOHEYHBIX
npejejax OT NOPOH3Bejc-
HHA CAy4aHHOH BeJHYMHBI
Ha NJAOTHOCThL paclnpexede-
HHA  BEPOATHOCTEH 3TOH
CAYy4aiHOK Be/iYHHLL

Cayqailnas  BeJH4HIIA,
ApeacTaBidwniags  coboi
Pa3HOCTb MeXaYy caydyai-
HOH BeJNHYWHOH U ee Mare-
MaTHYECKHM OXKHIaHHEM

UncaoBass  xapakTepH-
CTHKa CJYYalHOH BeJHYH-
Hbl, paBHas MaTeMaTHiec-
KOMY OXHAAHHIO KBajipa-
TAa 1eHTPUPOBAHHOH CJaYy-
YAUHON BeJHYHHbI

Besyununa, paBuas mo-
JOKHTEJIbHOMY 3HaUeHHIO
KBAJpPaTHOr0O  KOpPHA W3
JAUCTIEpCHY  CaIyualiHoR Be-
JHYHHBI

BeanunHa, paBHas Marte-

MaTHUEeCKOMY  OXHIAHHIO
v -l CTeneHHn CJHy4YaHHOil
BEMAHIHHEL

Benxuuua, pasyas Mare-
MATHUYECKOMY  OXKHUJAAHHIO
V- CTeNeHH LEeHTPHpPO-
BAHHOW CJAyvalHO# BeaH-
YHHHI

m, = M(:)

K}

ml=M (%))



[Tpodonascenue

TepMuH

OmnpedencHue

Martesartnuecxas GopMyna
1 oOo3HAYeHHEe XaDAKTCPHCTHKH

11. n-mepobiii  cay-
YaHHBIH BEKTOP

CayualHbli
BEKTOP

Hpk. n-mepras
caynoinaa  seal-
YUHA

Cayuaiinaa  8ek-

TOPHAA 8EAULUHA

n-dimensional

random variable

12. dyuxuua  pac-
npeneneHnsl Be-

posiTHOCTEH cChy-
4yaiiHOT0 BeEKTOpa

VIIKILHS pac-
npeleseHus  Cay-
YAHHOro BeKTONA

Distribution

function of a

multidimensional

random variable

13. MaoTHocrs pac-
npenencHns

aoTHOCTD

yaliHOTO BEKTCPA
Probability density
function of a
multidimensional
random variable

Be-
posITHOCTEH CHY-
yalHoOTO BEKTOPA
BE-
DOSATHOCTEH CJY-

\
Koneunoe CeMeHCTBO
CJAVUAIHBIX BeJNHUYHH

O vuxuig BEKTOPHOTO
apryMenra x={x], Xz ...,
Xn), BMewomasg  CMBICI
BePOSITHOCTH  COBMECTHO-

ro BLITIOJHCHHA '_VCJIOBHI‘:I
- -
1< X170 < Xn

QvHRLHS
ApPryMeHTa,

BEKTOPHOUI'O
paBHafg cMe-
MAHHOK YacTHOH IPOU3-
BOJAHOH OT PYHKLUHR pac-
fpejeseHHs 110 COBOKYO-
HOCTH 71 APTVMEHTOB I
UMeIOLLasi CMEICH OTHOIIe-
HIIST BEPOSTHOCTH HONana-
HHA BEKTOPHON BeJHUHHDB
2=(Z1,20,..1%n)
B BEKTOPHBIH 2JAeMCHTED-
Hblli HHTEpBaJa
dx—=1(0x4,0X9,....0Xn)

K 3HAYeHHIo ITOTC  HHTEP-
paja

E-n:(zlszz,---,zn)

F(xy,%g.Xn)=P{Z1<
<XI,52 < xzv-'!En <xn}

0F(x1,..., -xn)
p(xl,xg,...,xn): GX1,()X.)'()xn
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