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CBOVICTBA BHYTPEHHE CTAITMOHAPHBIX
CAYYHAUHBIX TTPOLECCOB

T. B. IEXOBAS"

YBenopycckuii 2ocyoapcmeennviii yuusepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Pecnybnuxa Benapyce

HccnenoBanbl BHYTPEHHE CTAIIMOHAPHBIE CITyYaiHbIe MPOIIECCHI C HEMTPEPHIBHBIM BpeMeHeM. V3yueHa ux cBs3b co cTa-
LHOHAPHBIMU B IIMPOKOM CMBICIIE MPOLIECCAMHU U MIPOLIECCAMU CO CTAIMOHAPHBIMU B IIMPOKOM CMBICIIE IPUPAILCHUAMH.
PaccMmoTpeHbI CBOMCTBA CEMHBAapHOT PaMM CTAIMOHAPHBIX CITy4YaiHBIX MporeccoB. HalijieHbl He0OXOMMMBIE U I0CTaTOYHbIE
YCIIOBHSI HETIPEPBIBHOCTH, AN(PPEPEHINPYEMOCTH U UHTETPUPYEMOCTH B CPEIHEM KBaJpaTHUCCKOM CMbICIIE BHYTpPEHHE
CTAIIOHAPHBIX CIYYaiHBIX IIPOLIECCOB B TEPMUHAX NX ceMuBapuorpamm. I1pu 3ToM nokasaHo, 4To MPOU3BOAHASI B CPETHEM
KBaJIPaTUUECKOM CMBICIIE BHYTPEHHE CTAlIMOHAPHOTO CIIyYaifHOTO MpOoLecca ¢ KOHEYHBIM MOMEHTOM BTOPOTO MOPSIKA SIB-
JIIETCS CTAIIMOHAPHBIM B IMIMPOKOM CMBICTIE CITyJaiHBIM ITPOIIECCOM.

Knwuesvie cnosa: CJ'Iy‘IafIHbeI npoueccC; BHYTPCHHAA CTAIIMOHAPHOCTL, BApUOrpaMmma, CTOXACTUYCCKHUM aHaJIu3.

PROPERTIES OF THE INTRINSICALLY
STATIONARY STOCHASTIC PROCESSES
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Intrinsically stationary random processes with continuous time are investigated. Their connections with second-order
stationary processes and processes with the second-order stationary increments are studied. The properties of semivariogram
of the stationary random processes are investigated. Necessary and sufficient conditions for continuity, differentiability and
integrability in the mean square sense of the intrinsically stationary stochastic processes in terms of their semivariogram
are found. It is shown that the derivative in the mean square sense of the intrinsically stationary random process, for which
the second-order moment is exists, is a second-order stationary random process.
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st COBpEeMEHHON TEOPHUHU CIIyYalHBIX MPOLECCOB XapaKTEPHO, YTO €€ MOJENIH, METOIAbl U PE3YJbTaThl
MIPEACTABIISIOT HE TOIBKO CAMOCTOSITEIbHBIA MaTeMaTH4eCKUN HHTEPEC, HO U HAXOST MHOTOUYHCIICHHBIC MTPHU-
noxeHust. [Ipy aToM, Kak mpaBuiio, 0co00e BHUMaHHME YIAENSeTCS CTAllMOHApHBIM CIIydallHBIM Hpoleccam
U CIy4aliHBIM IPOLIECCaM CO CTallMOHAPHBIMU NPUPAILCHUSIMU.

OnpeneneHust CTAMOHAPHOTO B Y3KOM CMBICJIE CIIy4alfHOTO MpoIiecca, CIy4ailHOro mporecca co cTa-
LUOHAPHBIMHU B Y3KOM CMBICJIC MPUPALICHUSIMH MOXXHO HaWTH, Harpumep, B padorax [1-3]. Otmerum, 4to
YCIJIOBHE CTAlIMOHAPHOCTH B Y3KOM CMBICIIC SIBJISIETCSI OYEHb CTPOTUM, MOSTOMY Ha MPAKTUKE UCIIOIB3YIOTCS
Oosiee MATKUE YCIIOBHS WHBIX THUIIOB CTAllMOHAPHOCTHU: CTALIMOHAPHOCTU B HIMPOKOM CMBICJIE, BHYTPEHHEH
CTallMOHAPHOCTH.
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Ilenb HacTosLIEN CTAThU — UCCIIEI0BAHUE CBS3M BHYTPEHHE CTAIlMOHAPHBIX CIIyYalHbBIX MPOILECCOB CO CTa-
[IMOHAPHBIMHU B HIMPOKOM CMBICIIE CIyYalHBIMU MTPOLIECCAMU U MIPOIIECCAMH CO CTAIMOHAPHBIMU B ITUPOKOM
CMBICJIC TIPUPAILICHUSIMH, a TAK)Ke ONPEACICHHE HEOOXOIUMBIX U JIOCTATOYHBIX YCIOBHH HEIPEPHIBHOCTH,
TG GEepeHIIUPYEMOCTH U HHTETPUPYEMOCTH B CPEIHEM KBaJpaTHUECKOM BHYTPEHHE CTAIHOHAPHBIX CIIydaii-
HBIX MPOLIECCOB.

Hexoropble BUABI CTAIMOHAPHOCTH
CJIy4YaiiHbIX MIPOLECCOB U CBSA3b MEXKAY HUMU
PaccmoTpum nelicTBUTENBHBIN cilydaiiHbli npouecc Y (t), teR = (—oo, +oo).

Onpenenenne 1[1;4]. Cryuaitusiii npouecc Y (¢), ¢ € R, c marematnueckum oxnnannem m(t) = E {Y (t)},
KOBapUaIMOHHOM (yHKIIUEH

R(t, s) = COV{Y(Z), Y(S)} = E{(Y(t) — m(t))(Y(s) — m(s))}

2
HA3bIBAETCS CTAIMOHAPHBIM B IIMPOKOM CMBICIIE, €CITH MOMEHT BTOPOTO MOpsaka £ {Y (t)} < oo TIPH IFOOOM
t € R ¥ BBIMOJTHSIOTCS CIACAYIONTUE YCIOBUS:

m(t) = m = const, R(t, S) = R(l —s), t,seR.

Onpenenenne 2 [4]. Bapuorpammoii ciyuaiinoro npouecca Y (¢), ¢ €R, HasbiBaercs QyHkuus Buaa

2y(t, ) =D{Y () - Y(s)}, (1)

rae ¢, s € R; D — cumBon nucnepcnu. OyHKIA y(t, s) Ha3bIBAETCSI CEMHUBAPUOTPAMMOH.

OCHOBOITOJIO)KHUKOM BapHOTPaMMHOTO aHalii3a BpPeMEeHHBIX psinoB sBiusercs K. Marepon (G. Mathe-
ron) [5]. Onnako ¢yHkm0 Buja (1) MOXKHO HAlTH B HAy4YHOU JuTeparype Oosiee paHHero nepuoaa [2; 6].

W3 onpenenenus BapuorpamMmsl ciaydaiiHOro nporecca Y (t) HETPYAHO 3aMETHUTh, YTO
v(t,5)20, y(1,7)=0,
2y(#, s) =D(1) = 2R(z, s) + D(s), (2)

rue R(t, s) — KOBapHalUOHHast (DyHKLHS; D(t) — JUCIEPCHUs CIIy4alHOro npouecca Y (t), t,seR.

Hepenxo Ha mpakTuke oka3blBaeTCs, YTO MPOLIECC HE 001aJaeT KOHEUHOH qucIepcrel, HO KOHEUHYIO JHc-
NIEPCUI0 UMEIOT €ro MpHpalieHus. B Takux cuTyauusx 4acTo JenaeTcs MPeaIoIOKeHne 0 BHYTPEHHEH cTa-
LIMOHAPHOCTH HCCIIELyEMOTO MpoLecca U MPUMEHSIOTCS METOABI BAPUOTPAMMHOIO aHAIN3a, YTO MO3BOJISET
CYIIECTBEHHO PACIIMPHUTDH KPYT PELIaeMbIX IpoOIeM.

Omnpenenenue 3 [4]. Cinyuaitasiit mporece Y (t), t € R, Ha3bIBAaETCS BHYTPEHHE CTAIIMOHAPHBIM, €CITH
E{r(r)-Y(s)} =0, 3)
Diy(e)=¥(s)} =2v(r-s). (4)

rae QyHKIUsS 27(1) — Bapuorpamma ciiydaifHoro npouecca Y (t), t,seR.

Ecnu cnywaiinelii mporiece sIBISIeTCsl CTAIIMOHAPHBIM B IIMPOKOM CMBICTIE, TO OH Oy/lIeT U BHYTpPEHHE CTa-
uuoHapHbIM. 13 (4) 1erko noiny4nTh, 4TO KOBapHAMOHHAS (PYyHKIMS R(t) 1 ceMUBapHorpamma y(t) CTaIuo-
HApHOTO B IIUPOKOM CMBICIIE€ CITy4aiiHOTO mpoliecca Y (t) CBSI3aHbl COOTHOIIIEHUEM

Y(r)=R(0) -R(?), teR.

BuyTpenHe cranmoHapHbIM ciydailHbIM TPOIIECC HE SIBNSETCS CTAIlMOHAPHBIM B IIMPOKOM CMBICIE, TMO-
CKOJIBKY /ISl HETO MOTYT HE CyIIeCTBOBATH MOMEHTHI BTOPOTO Topsinka. OHaKO BHYTPEHHE CTAIlMOHAPHBIN
ciyqaitaslii npouecc Y (7), £ €R, 1t KOTOPOro NMeEET MECTO yCIoBHe

E{Yz(t)} = const < +eo Tipu Bcex ¢ € R,

SABJIACTCA TAKIKE U CTAIITMOHAPHBIM B IIMPOKOM CMBICJIC.

29



Kypnaa Benopycckoro rocyiapcrBennoro ynupepcurera. Maremarnka. Undopmarnka
Journal of the Belarusian State University. Mathematics and Informatics

Jia meficTBUTENHHOTO TayCCOBCKOTO CIY4aiHOTO Mpollecca CTAllMOHAPHOCTh B Y3KOM CMBICTIE, CTAIlHO-
HapHOCTH B MTUPOKOM CMBICJIC M BHYTPECHHSISI CTAIIMOHAPHOCTH DKBUBAJICHTHEI, TaK KaK TayCCOBCKUE pacmpe-
JIEJICHUS OTHO3HAYHO OTPEEIISIFOTCSI CBOMMHE TIEPBBIMU U BTOPBIMA MOMEHTaMH.

Onpenenenne 4 [4; 5]. lefictBurenbHast QyHKIHS y(t, s), t, s € R, Ha3pIBaeTcs yCIOBHO OTPUIATEIHHO
OIpeIEeNIEHHOM, €CIIU JUIs TI00O0T0 72 > 1, MPOU3BOIBHBIX MOMEHTOB BPEMEHH 1, ..., t, € R 11106010 HEHYIIEBOTO

n n
JeHCTBUTENBHOIO BEKTOPA (zl, oo zn) TaKoIo, 4TO Zzi = 0, cpaBeUIMBO HEPABEHCTBO Z z,z, y(tl., tj) <0.

1
i=1 i j=1

Teopema 1. [Tycmsb umeromes npoussonshas Oeticmeumenvias gyuxyus m(t) = m u CUMMEmpUuHas ycros-
HO OMPUYamenbHo onpeoeieHnds 0euCmeumenbias QYHKYus y(t, s), 2o0e t, s € R. Toeoa naiioymes éeposim-

HOCmHOe NPOCMPAHCMEO (Q, F, P) U 3a0aHHbLIL HA HeM OelUCMBUMETbHBLI 2a)CCOBCKULL CLYUAHBLI NPOYece

Y(t), te R, maxkue, umo E{Y(t)} =mu D{Y(t) — Y(s)} = ZY(t, s) npu ecex t, s € R.

Joka3arenbcTBo. Mcnonas3yem cBOKHCTBA CEMUBAPUOTPAMMBI BHYTPEHHE CTALIUOHAPHOTO CIIy4alHOTO
npotiecca [7] u paccyxaaem aHamoruyso [1, c. 52].

CaencrBue. Knacc cummempuyHulX YCI08HO OMPUYAMENbHO ONPeOeieHHbIX 0elUCMEUMEeNbHbIX (DYHKYULL
cosnadaem ¢ Kidaccom cemMugapuoepamm 0eluCmeumenbHulxX 2ayCccoO8CKUX CLVHAUHbIX NPOYECccos.

Omnpenenenne S [2; 3]. HenmpepbIBHBII B cpeiHEM KBaAPaTUUECKOM ClIy4alHbIi pouece Y (t), teR, Ha-
3BIBAETCS MPOLECCOM CO CTAIIMOHAPHBIMHU B IIMPOKOM CMBICIIE TPUPALLICHUSMHE, €CIIN QYHKIHN

E{Y(t+h)-Y(t)} =ch, (5)
cov{Y(t+ ) =Y(t), Y(t+s+h) =Y (t+5)} =K(s, b, hy), (6)

rae ¢ = const, onpeeseHsl NpH J00bIX £, A, S, i, h, € R 1 He 3aBUCHT OT .
Teopema 2. Henpepoignoiii 6 cpednem K6a0pamuieckom 6HYmMpeHHe CIMayuOHAPHbIL CIVHAUHbII RPOYecc

Y(l), te R, ABIAENICA NPOYECCOM CO CMAYUOHAPHBIMU 6 UUPOKOM CMbLCIE NPUPAUEHUAMU.

HoxaszarenbcTBo. [IpoBepuM BhimonHeHue ycinoBuit (5), (6) onpeseneHus mpoiecca co cTalroHap-
HBIMH B IIUPOKOM CMBICIIE pUpalieHussMU. PaBeHcTBO (5) moirydaercst oueBUIHBIM 00pazom u3 (3) mpu ¢ = 0.
Ucnonb3ys npeacTaBieHue KOBapUaldy NPUPALICHUH BHYTPEHHE CTAIMOHAPHOTO CIy4YaliHOTro mpolecca

Y (¢) [8] u cBoiicTa cemuBapnorpamMmst Y (f), 3amuIueM paBeHCTBO
COV{Y(I+ h)=Y(t), Y(t+s+h,) —Y(t+s)} =y(s+m)+y(s—h)=v(s)—y(s+h-h).

Ortcrona BUHO, UTO IIpaBasl 4acTh [IOCIIEIHET0 PABEHCTBA CYILECTBYET U HE 3aBUCUT OT £. Teopema Joka3aHa.
Teopema 3. Henpepuigusiii 6 cpednem Kadpamuueckom caydaiinwviil npoyecc Y (t) teR, ¢ nocmosanHbiu

MAMeMamudeckum OHCUOaHuem u CMAYyUOHAPHBIMU 6 WUUPOKOM CMbLCIE NPUPAWEHUAMU ABTACMCA 6HYMPERRE
CMmayuoOHapHbIM.

Jloka3zaTenbCcTBO. YUUThIBas, 94To Y (t) — CJIy4aiHbI{ MPOIIECC C HOCTOSHHBIM MaTEMaTHYECKUM OXKH-
naHueM, umeeM (3).
Jarnee, mokaxem, 4To AWCIIEPCHS TIPUPAIICHAN (l + h) -Y (t), t, he R, nponecca Y (t) SABISIETCS (PYHK-

nyel OT OAHOW MepeMeHHOU /. BrlpaskeHue miis MUCTIEPCUU MPUPAIICHUN HETPYIHO MOTYYUTh U3 PABCH-
ctBa (6), eciu nonoxuts s =0, h, = h, = h. Torna

cov{Y(t+h)=Y(t), Y(t+h) =Y ()} =D{Y(r+ h) =Y ()} =K (0, b, h),
qTo U Tpe60BaJ'lOCI> J0Ka3aThb.

JIeMEeHTBhI CTOXACTHYECKOI0 aHAJIM3a
PaccMOTpUM 1€HCTBUTENBHBIN BHYTPEHHE CTALIMOHAPHBIN Cy4dalHbli pouecc ¥ (t), teR, c KOHEUHBIM
MOMEHTOM BTOPOTO MOPSAJIKA M CEMUBAaPHOTpaMMON y(t), teR.
W3 (3) Bhitexaert, uto E{Y (¢)} = const < co. TlosToMy B nabHeiimenm Gynem cunrars, uto m(t) = E{Y (t)} =

=0, € R. B mpoTnBHOM citydae MOXKHO paccMoTpets mpouece Y (¢) — m(1).
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Teopema 4. Buympenne cmayuonapuulii ciyyaiinsii npoyecc Y (t) t e R, nenpepwigen 6 cpeonem keaopa-

muueckom Ha R mozoa u monvko moeoa, k020a e2o cemusapuocpamma y(l), t e R, yoosnemesopsiem ycioguio
limy(¢)=0. 7
tﬁo’y( ) ( )

JlokasaTenbcTso. Heooxooumocms. Ilycts ciyyaiinsiii mporece Y (f) HelpepbiBeH B CpeaHEM KBaJ-

parndyeckoM Ha R. Toraa u3 onpeneneHust HENPEPHIBHOCTH B CPEAHEM KBaJPAaTHIECKOM B IIPOU3BOJIBHOIN TOUKE
s € R, yuursiBas npeacrasiaenue (4) BApuorpaMMbl JEHCTBUTEIBHOIO BHYTPEHHE CTALIMOHAPHOTO CIIyYaifHOTO
nporecca, 3auuieM

tim E{(¥(s-+1) = (5))'} = lim2y (1) =,

t—0 t—0
OTKyza BbITEKaeT (7).
Hocmamounocmy. IlycTb cemuBaprorpaMma y(t) JIEHCTBUTEIBHOTO BHYTPEHHE CTALIMOHAPHOTO CITyvaii-

HOTO TIporiecca Y (t) yaosuetrBopsiet ycnosuio (7). C yaetom (4) momydum

timy(r) = lim0,5D{¥ (s +1) ¥ (s)} = im0, 5E{(¥ (s+ 1) =Y (5))'} =0.

t—0 t—0

B cuity onpenenenns HEMPEPHIBHOCTH B CPEIHEM KBaJAPAaTUYESCKOM 3aKJII0YacM, YTO CIy4aiHBIN IpoLecc
Y (¢) HempepbIBEH B CpeHEM KBAJAPAaTHIECKOM B Touke s € R. CllenoBaTenbHO, 3T0 YTBEPIKACHNE CIIPABE/-
JIMBO U JIJIs1 JItoOoi Touku MHOKecTBa R. Teopema joka3aHa.

Teopema 5. /[11 mozo umobbl 6HympeHHe CMayuoHapHblil CryyatiHblil npoyecc Y (t) teR, b1 Oughghe-
penyupyem 6 cpeonem keaopamuyveckom na R, neobxooumo u oocmamouno, umobvl e2o cemusapuozspamma
y(t), t e R, yoosremeopsna yciosuro

7”(0) < +eo, ®)
20e y"(0) — emopas npouseoonas cemusapuozpammol 6 mouxe t = 0.
HJokazarenbscTBO. Heobxooumocmos. IlycTh BHyTpEeHHE CTAllMOHAPHBIA CIy4YalHBIM mporecc Y (t)

C KOHEYHbIM MOMEHTOM BTOPOTO TOpsIJIKa siBIsieTcs: AudHepeHIMpyeMbIM B CpETHEM KBaipaTuueckoMm Ha R.
Torna u3 xpurepus nuddepeHnmpyeMocTr B cpegHeM KBapaTrndeckoM u [9, c. 493, cinencraue 1] 3aximodaem,

uT0 KoBapuanuoHHas (yHkums R(Z, s) mpouecca Y (f) MMeeT KOHEUHYHO IPOM3BOAHYIO BTOPOTO MOPSIKA
9’R (1, 5)
Jtds

B TOYKax f = 5. Takum 00pa3oM, yUUTHIBas COOTHOIIEHHE (2), 3amuiiemM
2v(#, s) =R(1, t) = 2R(1, s) + R(s, 5),
*y(1, s) _ d’R(t, 5)
otds  Atds

T. €. QyHKIHSA —y(t, s) TaK)Ke€ UMEET KOHEUHYIO IIPOU3BO/IHYIO BTOPOT'O MOPSJAKA B TOUKAX = §.

©)

I[anee, B CUJTY OIIPCACIICHUA CCMHUBAPUOTIPAMMBI BHYTPEHHC CTAITUOHAPHOT'O cnyqaﬁﬁoro rmporecca nojiay4acm

*y(, s *y(t-s .
) at(as) - agas> =V (0) <, 1o

YTO U TPeOOBAIOCH MOKA3aTh.
Hocmamounocmo. IlycTh ceMuBapuorpamma JCHCTBUTENIFHOTO BHYTPEHHE CTAIMOHAPHOIO CIIy4aifHOTO

npouecca Y (7) ¢ KOHEIHBIM MOMEHTOM BTOPOTO TOPS/KA YOBIETBOPSET yc1oBuio (8). [IpunnMas Bo BHMMA-
uue (9), (10) u (2), umeem

9’R (t, s)

— N oo R.
R Y7(0) <+eo, 1, 5€
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3TO ¥ ecTh JocTaTOuHOE yclioBHE AU (EpEeHIIUPYEMOCTH B CpEIHEM KBaJpaTHIeCcKOM CITy4aiHOTO mpolecca
Y (t) Ha MmHOkecTBe R [1; 9; 10]. Teopema nokasana.

Teopema 6. Ilycmos Y (t) teR, — dugpghepenyupyemviil 6 cpeonem K8AOPAMULECKOM 6HYMPEHHE CIAYUO-
HAPHBIUL CIYYALHBIL NPOYECC ¢ KOHEUHbIM 8Mopbim momenmom. Toeoa e2o npou3eooHas 8 cpeoHem Keaopamu-
ueckom cmvicne Y’ (1), t € R, anaemcs cmayuonapHvim 6 WiupoKom cMbiCie CIyuaiiHbIM RPOYECCOM.

HoxkazartenbcTBo. [IpoBepum ycnoBust onpenenenus 1. M3 [10] u onpenenenns BHyTpEeHHE CTalUO-
HapHOTO CIy4aiHOro npouecca 3anmuiemM

E{r(n}=(£{r(}) =o.
Brrurcinum koBapuaIioHHy0 QyHKIHO mpoiecca Y ’(t). st aToro Bocmonb3yemcst [ 10], paBerctBoM (2)
W OTpeie/ICHHeM BHYTPEHHE CTAIlMOHAPHOTO CiTydyaifHoro mporecca. Toraa

Ryt ) ’R(¢, 5) *y(r,s) 9*y(r—s) Ry (1=s)
’ ) S = Pl = = ’ — S .
Y 0tods 0tods 0t9s !

O‘{CBI/I,Z[HO, YTO MOMCHT BTOPOTI'O MOpsAAKa Imponecca Y’(f) KOHCYCH, T. €.
D{Y'(t)} =Ry (t, t) = y"(0) < +eo,

Takum 00pa3oM, BCe YCIOBHS ONPEACICHHS CTAIMOHAPHOTO B IIUPOKOM CMBICIIE CIIy4allHOTO IMpoIecca
BBINOJIHEHBI. Teopema qoka3aHa.

IlepeiinemM K MHTETPUPOBAHUIO B CPEJHEM KBAJPaTHUUECKOM CMBICIIE BHYTPEHHE CTALMOHAPHBIX CIydail-
HBIX IIPOUECCOB C KOHECYHBIM MOMEHTOM BTOPOTO ITOPsSIKa.

Teopema 7. Unmeepan 6 cpeonem xeadpamuyeckom I = J‘Y t)dt cywecmeyem mozoa u moavko moeoa,
Ko20a

b—a

(b—a)fD(t)dt—2 _[ (b—a—t)y(t)dt <es,

20e —o < g < b <oo; D(t) — oucnepcus; y(t) — cemMuBapuoepamMma 6HympeHHe CmayuoHapHo2o0 CIyYyaiHo2o

npoyecca Y(t), teR. -

HokazartenbcTBO. U3 [1] cnenyer, 4yTo cyliecTBOBaHHE MHTErpajia Pumana '”R (t, S)dtds SIBIISICTCSI
HEOOXOIMMBIM M JIOCTaTOYHBIM YCJIOBHEM CYILECTBOBAHMS HHTETpala B CPEAHEM KBaAPATHUECKOM CMBICIIE
1= JY (t)dt. W3 cootHomenus (2), onpeaeeHns] CEMHUBApHOTPAMMbI BHYTPEHHE CTAIIMOHAPHOTO Tporiecca (4)

3almuIIeM
b b

ij(t, s)dtds = %_”D(t)dtds + %ij(S)dtds —jjy(t, s)dtds =

aa

Q'—ov

jzy t—s)dtds.

(b a)J.

a

Bo BTOpOM HHTErpase cuenaeM 3aMeHy IIEPEMEHHBIX WHTEIPUPOBAHUS: ¢ = £, t — s = u. Toraa, yunThiBast
CBOMCTBa CEMUBAapUOTpaMMBbl [ 7], umeem

u+b

JZZJZZR(I,S)dtds:(b—a)fD(t)dt— f u)du jd;_ Iy du J'd,_

aa a —(b-a) u+a

b—a

=(b—a)jD(t)dt— I(b a—|u|) (u)du = (b- a)JZZ (t)dt—ZbIa(b—a—u)y(u)du,

~(b-a)
9TO U TpeOOBAJIOCH A0KA3aTh.
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Hccnenoanne HempepbIBHOCTH, MM (HEPEHIINPYEMOCTH U HHTETPUPYEMOCTH CITy9aiHBIX MTPOIIECCOB B CPE/I-
HEM KBaJ[paTUYECKOM CMBICJIE CBOJIUTCA, KaK MPABUJIO, K U3YYEHUIO COOTBETCTBYIOIIMX CBOMCTB UX MaTeMarh-
YECKUX OKHJIAHMW M KOBapHAIMOHHBIX (pyHKIMH. B Hacrosiiiel crarbe chOpMyIMpPOBaHbI KPUTEPUU HETpe-
peiBHOCTH, T HEPEHIMPYEMOCTH M HHTETPUPYEMOCTH B CPEIHEM KBaIPAaTHUSCKOM BHYTPEHHE CTAI[HOHAPHOTO
CJIy4aliHOTO Ipoliecca B TEPMUHAX €0 CeMHUBApHOrpaMMbl. [loyydeHHbIC pe3yibTarhl OYIyT HCIOJb30BaHbI
B JIAJIbHEUIIIEM JIJISl IOMCKA CIIEKTPAJIbHBIX MPEJICTABIEHUH BHYTPEHHE CTAIIMOHAPHBIX CIy4YalHbIX MPOLECCOB
1 UX CEMHUBApUOTPaAMM.
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