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(ITpeacTaBaena HAYUHLIM CEMHHADOM KadeApbl 3JEKTPUYECKHX CTAHIHMI)

[Ipu ouenke paboTBl CJOMKHBIX CHCTEM, B UYAaCTHOCTH 3HEPreTHYeCKHX,
IPH IIOCTPOEGHHH H aHaJiu3e (YHKUHOHHPOBAHHA aBTOMAaTHYECKHX YCTPOHCTB
VIipaBJleHHs, NPH HCCAeJOBAHHH MAaTeMAaTHUYeCKUX MoJeJsell peasbHBIX gH3n-
UCCKHX TIPOLLeCCOB TpebyeTcsa HCIOJb30BATb XapaKTEPUCTHKH CJyualHbIX
IIPOLeCCOB.

B Takux cJaydasx BepOSITHOCTHBIH IOJAX0J K [OCTAaBJEHHBIM 3ajJayaM
JOTIOJHSIeT HJIM 3aMeHsieT JAeTePMHHHDOBAHHBIH MOAXOJ, CBA3aHHLIA € Ipe-
0Jl0JIeHHeM Cepbe3HbIX MaTeMaThdeckux TpyaHocTed. [loatomy paspaborka
H HCCJIe0BAHHE MEeTOJIOB YCTPONCTB H3MEpeHHS IlapaMeTpOB CJyYyalHBIX
IIPOLLeCCOB fABJAETCA AKTyaJdbHOM 3ajxaveil, KOTOPOH B NOCJeAHHe ,FOALI
nocesimleHo Muoro pabor [1+9].

Hau6omaee yacto HCnoJuab3yeMoH A/ NPAKTHUYECKHX LeJed BepOosATHOCT-
HOM XapaKTepHUCTHKOH CJYIKHT MaTeMaTHuyeckoe OXkKujaHue. MatemaTuuec-
Koe OKHJaHHe HCTOJb3yeTC H KaK CaMOCTOSITe/]bHBbIH IapaMerp cJayyaiiHo-
To npollecca, U Kak HeoOXoAMMas MaTeMaTHUeCcKas Olepauus IIPH onpeje-
JeHHH CpelHel MOLIHOCTH, AMCIIEPCHH, KOPpPesHOHHOH (QYHKUHH, KOTOpHIE
B OCHOBHOM HCIOJb3YIOTCA [J AHAJM34 HeJeTePMHHHPOBAHHDLIX BEJHUHH.

[Ipu oLeHKe MaTeMaTHUECKOIO OXKHAAHHSA CTAUHOHADHHIX IPTOAHMYECKHX
IIPOIIECCOB HCIIOJB3YIOTCA ABa Metola. JIu6o oaHH M TOT XKe mpolecc pac-
CMAaTPHUBAETCsl B pPas3/HuyHble MOMEHTHl BPEMEHH C LeJablo HaKOIJeHHs
COBOKYIHOCTH HabjiofaeMblX BeJUYUH, JUO0O B OXMH H TOT XK€ MOMEHT Bpe-
MEeHH HaObJI0aeTcsl COBOKYNHOCTb CJAYyUYaWHBIX BEeJHYHH. Iprojuueckas
TeopeMa MaTeMaTHUeCKOH CTATHUCTHKH YTBEPXKAAeT, UTO JJs CTallHOHAPHBIX
npoieccoB 06a MeToAa paBHOLeHHBL. To eCTb AJs CTAllHOHAPHOIO 3Profu-
YeCKOro Tpollecca BepOSATHOCTHble XaPAKTEPHCTHKH MOTYT OBITb IOJYUYEHLI
C BEpPOSITHOCTBIO, O/IM3KOH K eJHHHIlEe, B pe3yJbTaTe HEKOTOPOro OCPeJHeHHs
no BpeMeHH OJHOH peasu3dauuu x(f) HocTaTouHo GOJLINOH (TeopeTHYecKH
GeckoHeuHOH) AanTeabHOCTH [6]. :

Marematuueckoe OXHAaHHE xapaKTepusyeT cpelHHe 3HAUEHHS CJy-
yaliHoro mnpoiecca. TakuM o0pasoM, IJsd CTAaLHOHAaPHOrO 3Pro/H4yecKoro
cayuaiinoro mpouecca X (f) maremartnueckoe oxuiaanue M[X ({)] onpege-
Jsercs Kak

M[X(1)] —fX(t)dt (1)

rae ,
T — nepuon ocpeaHeHus, x ({) — peaausauus npouecca.
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Anroputm (1) MOXHO peaJsH30BaTh amnnapaTypHo YCTPOMCTBAMM aHa-
JIOTOBOTO HJIM AHCKpeTHOro THma [l1-+3]. Ilpu mHCKpeTHOM aHain3e 4acTb
HHQopMauuH Tepsercsd. Kpome TOro, 3TO NPUBOAHT K TPYAHOOIUEHHMBIM
craTucTHueckuM omub6kam [2]. B 3ToH CBfi3H aHa/OTOBBIA CHOCOG H3Mepe-
HHUSl HanboJsee NPEeAIIOUTHTENEH.

Crpyxrypa amaJjioroBoro yctpoicrBa (puc. 1), onpenpensioniero cpej-
Hee 3HayeHHe CJAy4alWHOro IPOIEeCCa, BbITEKaeT HEeINOCPEICTBEHHO H3 BhIpa-
xenus (1). Lna storo Heo6XoAHMO cayualiHblil npouecc X (f) B onpeneneH-
HoM Maclurabe noxaTh Ha HHTErpaTop, NPOUHTErpPUPOBATh, TOAEJNHThL Ha
RNEeMsI OCpeJHEHUS U 3a(PUKCHPOBAThH Pe3yJbTaT.

Bxod y
= 2] 3 1+

Puc. 1. Brnok-cxema yctpoificTBa ocpenHenusi: 1 — BxoaHoil
6J0K; 2 — MHTerpatop; 3 — YCTPOACTBO AeJieHusi; 4 — ycr-
POHCTBO HHAHKALHU

Criennduka aHann3a CTATHCTHYECKHX TAHHBIX IJIS 3a1a4 3JIEKTPO3HEp-
reTHks TpebyeT OCpelHeHHs Ha [JJHTe/bHBIX MePHOAAaX BPEMEHH, a 3TO IHpPH-
BOJHUT K IpoGJeMe NMOCTPOCHHS KayeCTBEHHOIO MHTErpaTopa Ha IJMTeNbHBIX
BPEMEHHBIX HHTepBanax. MHTerpatopwl, BeiOMHEeHHble HAa Gase olepalHoOH-
HBIX YCHJIHTeJeH COBPEMEHHBbIX AHAJOTOBLIX BLIYHCJAHTEJbHBIX MALIHH, He
yJIOBJIETBOPAIOT 3THM TpeGoBaHHAM. [lpocrasi ammapaTypHas peaJusanus
ONepalMH JeJIeHHs TaKkKe CBSI3aHa C TeXHHYECKUMH TPYIHOCTAMH.

YuuThIBasi CKa3aHHOe, HAMH TIpeJJaraercs CJAedyIOLIHE aJrOPHTM BhI-
UHCJIEHHSI MaTEeMaTHUECKOTO OKHUJAAHHS:

MIX(t+5 1) = M[ Xo(t)] - XA =MIX(O]

(2)

rae
M[Xo(t+At)] — MaTemaTHuecKOe OXHJaHHE CTALHOHAPHOIO 3PTOINH-
YECKOro CAy4alHoro mpouecca 3a NepHoj OCpeiHeHHs, paBHBIE [ -+ A f;
M[Xo(1)] — 1o Ke camoe 3a NMepHOL oCpeIHEHHS, PABHBIH f;
M[X,(Af)] —maTeMaTHueCKOe OKHAaHHe 3a TepHON ocpefHeHus Af,
HayvHasg ¢ MOMEHTA f;
t-At

ﬂ,:T— KOJIHYeCTBO HHTEPBAJIOB.

Anroputm (2) B peanHsaluM NO3BOJsIET J#60 NPHUMEHSTH CYLIECTBYIO-
L{He HHTErpaTopel, JHOO CyIWECTBEHHLIM 00Pa30M YBEJHYHTb BPEMS HH-
TerpupoBanus. [Henenwe npu uamepennu M[X,(Af)] samensercs nHa mac-
wrabHeli  KoapHIHEHT, onpegesieHHbH BeJHYHHOH Af. JleneHwe Ha n B
CDaBHEHMH C JeJeHHeM Ha T B anaropurMme (1) ocylleCcTBJsierca HOBOJBHO
NPOCTO.

C mnpumenenneM [0AHHOrO aJropHTMa HaMH B HACTOsIlee BpeMS OTpa-
GaTpiBaeTCs CTPYKTypa M OTAeJbHBIE 3JeMeHTH NpubGopa. B uacTHOCTH,
pazpaboTana cxeMa KaueCTBEHHOTO HHTErDHPOBAHHS B TeueHHe IoJydaca,
YCTPOHCTBO CYHTBIBAHHUS pe3y/bTaTa H3MepeHHH.

BoiBoabi

1. IIpo6Gnempr ananusa paboOTHl CJAOKHBIX 3HEPrOCHCTEM BBIBHIAIOT
3ajla4yd TOCTPOEeHHs NPUOOPOB CTATHCTHYECKOrO AHAJHU3A.

2. TlpeanaraeTcss ONMH MeTOJ NOCTPOEHHS TMpuGOpa AJS ONpejeJeHHs
CPeJHero CayyanHOro mpoiiecca.
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