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(57) Pedepar: HM300peTeHne OTHOCHTCA K CIIOCO0AM OPTraHU3ALHH MOHHTOPHHTA M KOHTPOJI B AWHAMHYECCKHAX CHCTEMAX HaJ CTO-
XACTHUCCKOH CHCTEMOIT IPH HECMEINCHHOH HECHMMETPIIHON LEICBOH IIOTHOCTH PACHPEACICHAI BEIXOAHOTO MapaMeTpa. Ha ocHo-
BE PETHCTPALMH COCTOSHHA 00BEKTA W (DOPMHUPOBAHHA 3HAUCHHII BHIOOPOUYHOTO MAPAMETPA OMPEICIIAIOTCA KOOPAUHATEL SHTPOMHII-
HO-IAPAMETPHUECKOTO MPOCTPAHCTBA IPU3HAKOB (HOPMBI 11 HECHMMETPUYHOH HECMEINCHHOMN IIOTHOCTH PACTIPEACICHHS BBIXO/THO-
ro mapamerpa. 11 obecneueHus eJHHCTBA ONTHMAIBHOCTH YIIPABICHHSA B PA3THYHBIX TOUKAX IHTPOMHAHO-NIAPAMETPHYECKOTO TIPO-
CTPAHCTBA TPOBOAUTCS (DOPMHPOBAHHE MPOCTPAHCTBA ONTHMATEHOTO COCTOSHHS CHCTEMEL, Y HU(DHKAUNS JAHHBIX BOTH3H PA3THIHBIX
ONTUMABHBIX COCTOAHHI CHCTEMBI PH BIGOpE (DOPMBI MOJETH JOCTHTACTCSA 3aJAHHEM TPAHHIBI 30HBI KOHTPOJIA, ONPEICICHUEM
HOPMHPOBAHHBIX KOOPIHHAT IOTOXKCHHA 1T PACIIPEACICHIA BEIXOTHOTO IAPAMETPA B MPOCTPAHCTBE IIPH3HAKOB ONTHMAIBHOTO CO-
CTOAHUA CUCTEMBI, OMMPCACICHUCM KPUTCPUA AT COCTOAHUA CHCTEMBI X ONIPCACTICHUEM KOOPAUHAT MOJIOKCHUA BOZMOYKHEIX MOHGJ’IGf{
B IPOCTPAHCTBO MPH3HAKOB ONTHMAIFHOTO COCTOAHHA. MHHIMH3ALMA PACCOTIACOBAHMSA YHTPOMHITHO-TAPAMETPIIECKOTO MOTEHIINA-
Ja HECHMMETPHYHOTO PACTIPEACICHIA BBIXOJHOTO MAPAMETPA CTOXACTHUECCKOH CHCTEMBI 00CCIIEUHBACT KOHTPOIb MacIuTada MOJCTH
pacmpeaeICHHH CHCTEMBIL.
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CIIOCOB MOHUTOPHHI' A B KOHTPOJISA CTOXACTHYECKOU CUCTEMBI

M3obperenne OTHOCHTCS K cliocoGam opraHM3alMy MOHHTOPHHTA U KOHTPOJIS HAall CTO-
XaCTUYECKOH CHCTEMOH NMPH HECMEIIEHHOH HECHMMETPHYHOH 1eNeBO# IOTHOCTH pacripeaene-
HUA BBLIXOAHOTO IapaMeTpa U MOXKET OBITh MCIIOIb30BAHO B CHCTEMax KOHTPOJISA U YIPABICHHS
PasIMYHBLIX THHAMHYCCKHX CHCTEM, OOJIaIalOLIHMX XaOTHYECKHUMH CBOHCTBAMM,

H3BecTeH cnocob KOHTPONA CTOXACTHYECKHM MPOLIECCOM, 3aKTIOUAIOIINICS B BblETe-
HUM 71-MCPHOTO BEKTOpPA BBIXOAHOTO napamerpa !, ONpeAeNeHHH U MHHHUMH3ALHUH BETHYHHDI
CpeAnekBanpaTHieckoro otkinonenns (CKO) Beixoanoro mapamerpa. THIHYHBIM MPUMEPOM
peal3aliii H3BECTHOTO Crocoba ABIAETCA 3a/a4a ONpelesIeHHs ONTHMANBLHON MepeaaTouHOl
GyHKUME cHCTeMBI, 06ECEUHBAIOIIEH MUHUMU3ALMIO JHUCIEPCHH WIIM CPENHEKBAAPATHYECKON
OWMOKK BBIXOJHOTO napamerpa. Crioco6bl ONTHMATBHOM (GUILTPALIUK BEKTOPHBIX CITy4aHHBIX
CHTHAJIOB PCATM3YIOTCS MPH PELICHUH 3a/1a4 OCTPOSHHs ONTUMaTbHOro GuiabTpa Bunepa u 3a-
Aa4 noctpoeHus cucreM ¢puiabrpa Kanmana [1, 2].

M3BecTHO yeTPOHCTBO TS M3MEpPEHHs XapaKTEPUCTHK CIydaitHOro npouecca, B KOTOpoM
TIOBBILICHUE NOCTOBEPHOCTH ONPEACNICHHs BHAA CHMMETPHYHOTO 3aKOHA PACIIPENENEHH BEPO-
ATHOCTH CITy4aHHBIX 11aPaMeTPOB OOECTIEUHBAETCA 3d CYET ONpe/eIeHHs SHTPONUIHOTO K02 -
(uimenTa 1 3HaueHns KOHTP sKcuecca [3]. HecMoTpst Ha TO, 4TO AaHHOE YCTPOMCTBO 3a CHET
NpoLelyp CPaBHCHNsA KOIQHULHMEHTE SHTPOTIHM M KOHTPIKCLECCA MO3BOAET YCTAHOBHTE HOp-
MaJIBHOC, TPCYTONBHOC, aAPKCHHYCOHAANBHOE, TPANCUCHAAIBHOE, aHTUMOAAIBHOE H PaBHOMED-
HBIC pacrpeNe/ICHHs, /UL BCCX OCTANBHBIX (POPM yCTPOHCTBO BBIIAET COOGLIEHHE «pacIIpeere-
HHUC HC ONpe/e/IcHoY. B ycTpolicTBe 3a cuér BKIIOYECHHs NpoUeayphl CPaBHEHHSA XapaKTepUCTH-
KM aCUMMCTPUH pEaIn30BAHO BBIICICHHEC HE CHMMETPHYHOrO DAclpeie/ieHHus €3 yCTAHOBIIC-
HHS €T0 BU/JIA.

M3Becren croco6 KOHTPOJb YCIOBHOW MIOTHOCTH PACIIPEICICHHS BbIXOIHOTO CHIHAJA
A7t 0600IEHHBIX HENHHEHHBIX M HETaYCOBBIX CTOXACTHUECKUX CHCTEM [4], npu KoTOpOM ONTH-
MaJIbHOC YIIPABJICHNC NOCTHIACTCA MYTEM BCTPAUBAHHS B AMHAMHYECKYIO CHCTEMY PEKYPCHB-
HOW (POPMyJIBI U MHHHMH3ALMH PAa3HOCTH MEX/y YCIOBHON BBIXOJHON H LIEGNCBOH [LIOTHOCTH
BCPOATHOCTH. B 9TOM ciyuae 0COOGCHHOCTh KOHTPOJIA COCTOMT B HCIONb3OBAHUH YAaCTHYHOMN
AlNMpOKCUMALMY  TPACKTOPHH B Ka4yeCTBE LENIEBOH TUIOTHOCTH pacrpeaesieHns. OCHOBHOM
HEIOCTATOK KOHTPOJIS COCTOMT B 3aMEHE peabHOH MIOTHOCTH BEPOATHOCTH €& NHHEHHON WU
napabonuyeckoll annpokcumaimenn. IIpu >TOM 3akOH pacrpeneseHus napameTpa ocCTaéTcs

HCH3BECTCH.
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HanGosnee 6imskuM K npeanonaracMoMy M306pETEHHIO SBJISETCA CIOCO6 KOHTPOISL M
YNpaBJICHUA IMHAMHYECKOH CHCTEMBI [S], 3aK/IF0YaOMHICS B TOM, YTO OCYILECTBJIAETCA PErt-
CTpalys COCTOAHUA 00beKTa, GOPMHUPOBaHUE BEIGOPKH y; 3HAUEHUH BHIXOIHOTO Mapamerpa y(r),
ONpPEICTICHNC MAaTEMaTH4YECKOTO OXMIAHMUS M, CpellHero KBagpaTHUYECKOrO OTKJIOHEHHS O M
HETBEPTOrO LEHTPAILHOIO MOMEHTA Ly PACTIPEACNICHHs BHIXOAHOTO NAPaMETPa, SHTPOIMHIHOro
NOTEHUHANA BRIXOAHOTO napaMeTpa Ayy; GOpMHpOBaHHe 6a3bl JIAHHBIX ITAIOHHBIX NAPaMETPOB
3aKOHa PACTIPEACIICHHS BHIXOJHOTO NapamMeTpa, NPOBEPKY COCTOSHUS 00BEKTA PHHALIEKHOCTH
001aCTH ONTUMANLHOTO COCTOAHHSA; TPaHCOPMALUA 3aKOHA PACIPENC/ICHHUS YHpPaBIAEMOro
napamerpa 3a CYCT H3MEHCHHs HAaCTPOCK MapameTpa peryisTopa, KOPPEKTHPOBKY 3aKOHa
pacnipefieiieHus u GOpMHUPOBAHHE YIIPABJIAIOLIErO BO3ACHCTBHS.

Kak cnenyer u3 opmynsr n3o6peTenns, B M3BECTHOM cl10coGe KOHTPOJIS M YTIPaBIeHAS
AMHAMHYECKOH CHCTEMOH OCYLIECTBIAETCA ONpeAeeHne Ko3pOUIMERTa YHTPONHH CHMMeT-
PUYHOrO pacnpeAe/eHU H KOHTPIKCLECCA; ONpPENENEeHHE JHTPONHIHO—MAapaMeTpUUECKOro
KPUTEpHS  00NaCTH  ONTHMANILHOTO  yMPABNEHHA; OMNPEAENEeHHE BENMUHHBI SHTPOMHITHO-
NapaMETPHYCCKOTO MOTEHUHANd CUMMETPHUYHBIX pacrlpeae/IeHHH; MHHMMH3ALHUSA BeJIHYHHbBI
YHTPONMHHO—{TAPAMETPUYECKOrO FIOTEHIIHANA AHHAMHYECKOH CHCTEMBI H  KOPPEKTHPOBKY
peanpHOro napamMeTpa 3aKoHa pacnpeaeneHts BbIXOAHOro napamerpa [5).

B xauecTBe HEHOCTATKOB MAHHOro cnocoGa KOHTPONIA H YMpPABIACHHA IMHAMUYECKOI
CUCTEMOM ClIeAyeT OTMETHTD!

— OrpaHMYCHHE MOJE/EH NOBEACHHS CHCTEMbI TOJILKO HAOOPOM CHMMETPHYHBIX GOpPM pac-

NPEACIICHHH BbIXOJHOIO MapaMerpa;

~ OTCYTCTBHE crocoba BeiGOpa GOPMbl HECHMMETPUYHOIO paclpee/eHus, BAMSIOLEH Ha
CTCITICHDb HEONPEAENEHHOCTH COCTOAHHS CHCTEMBI,

— OTCYTCTBHE OLUEHKH FPaHHUIbI ONTHMAJILHOM 30HBbI;

— OTCYTCTBUE IrOpHTMa BBIOOpA MapamMeTpOB MOMEIN TAKUX, KaK [apameTpbl (OPMbI

M MapaMeTpbl MaciITaba pacnpeaeneH!i BBIXOAHOTO MapaMeTpa.

Kpartkoe onncanue yeprexei

Ha d¢urype 1 npusenén npumep KOHTpONS YCIOBHON [IUIOTHOCTH pacnpenaeneHus
BBIXOJHOTO 11apameTpa s 0000IEHHON HeNIMHERHOM 1 HEerayCccoBOH CTOXaCTHYCCKOM
CHUCTEMBEI.

Ha ¢urype 2 npusesena cxema npouecca, peamu3yloLIero H3BECTHBIH coco6

KOHTPOJIS ¥ yNPaBJICHUS THHAMHUYECKON CHCTEMOIH,
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Ha ¢urype 3 npusenena tonorpaduyeckas auarpamma, HUTKOCTPHPYIOLIAs COCTOSTHUE
AMHAMHYCCKOH CHCTEMbl BBIXOJHOIO MapameTpa NMPH PEealH3alldid H3BECTHOTO CIOCOO
KOHTPOJIS U YNPaBIEHHUS,

Ha dmrype 4 npuseens! ueprexxu Moneneit 3aganus OHTPONHMHEIX U [MapaMETPUYECKUX
HCONPEAENEHHOCTEH IPH CHMMETPHYHOM H HECHMMETPHYHOM pacrpe/leIeHHH:

a) MOJIeNTb HEOTIPENIENIEHHOCTEN A CHMMETPHIHOTO pacnpenencHus;

0) MOzENb HEOTIPENETEHHOCTEN JUIS HECHMMETPHYHOTO pacrnpeneneHus;

Ha ¢urype 5 npusenena smopa koopauHaTHOro MPOCTPAHCTBA MPU3HAKOB, WITKOCTPH-
pywoluas COCTOAHUE CHCTEMBI ITPH HECMELUEHHOH HECUMMETPHUYHON LENEBOH MIOTHOCTH
pacnpenesieHuH BbIXOJHOro fnapamerpa.

Ha ¢urype 6 npusenena cxema mpouecca, peanusyrowero npenjaraemslii coco6
MOHHTOPHHIA U KOHTDOJISt HaJl CTOXaCTHYECKOH CHCTEMO# IMPpH HECMELIEHHONH HEeCHM-
METPUYHOH UENCBOM IIOTHOCTH PACIIPee/ICHUs! BBIXOAHOTO NapaMeTpa.

Ha ¢urype 7 npusenena cxema npouecca popmuposanus [IPOCTPAHCTBA ONTUMAIBLHOTO
COCTOSIHHSI CTOXACTHYECKOH CHCTEMBI.

Ha durype 8 npusenena cxema npouecca onpeaenenue Mactaba Mojeau pacnpenerne-
HHUS BBIXOJHOTO MapaMeTrpa A CTOXaCTHYECKOH CHCTEMBI

Ha ¢urype 9 npusenena npoexums 30HbI KOHTpOIS Ha HOPMHPOBAaHHBIE KOOPIHHATBI
aCHMMMETPHH U KO3(Q(QULMEHTA SHTPOMHH B HOPMHPOBAHHOM MPOCTPAHCTBE NPH3HAKOB
ONTHUMAJILHOIO COCTOSIHHS CHCTEMBI.

Ha ¢mrype 10 npusenena mpoekuust 30Hb! KOHTPOJIS Ha HOPMHPOBAHHBIE KOOPAHHATEI
sKcuecca M Ko GHUUCHTa JHTPONHM B HOPMHPOBAHHOM MPOCTPAHCTBE IIPU3HAKOB
ONTUMAJILHOTO COCTOHHUS CHUCTEMBI.

Ha ¢urype 11 npuseacHa npoekius 30Hbl KOHTPOJIA Ha HOPMHPOBAHHBIC KOOPAHHATBI
ACUMMCTPHH M 9KCLECCa B HOPMHPOBAHHOM IIPOCTPAHCTBE MPH3HAKOB ONTHMATBLHOIO
COCTOSIHUS CHCTEMBI.

Ha ¢urype 12 npusenena npoekuuns npocrpancrsa SHTPOMUHHON U MapaMeTpPUUECKOH
HEOIPEACAEHHOCTEH HECHMMETPHUYHBIX pacrpeaelIeHuil.

Ha ¢urype 13 npusenena pynkumonansHas cxema YCTPOWCTBA MOHWUTOPHHTA M KOH-
TPOJIA HAL CTOXACTHYECKOH CHCTEMOH MPH HECMELUEHHOH HECHMMETPMYHON LeseBoi

[JIOTHOCTU pacOpeac/iCHUs.
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[ToapoGroe onucanue n300peTeHus

Martepuan nmoapofHOro OnUCaHMs COACPHKUT MOACHEHHS BAPHAHTOB OCYILLECTBIICHUS
M300PETEHNS CO CCHUIKAMH HA YEPTEXKM, I AHATOTMUUHbIE CChLTOYHbIE MO3HIIMHU NpEACTaB/SIOT
OJIMHAKOBBIE UITH MOJOOHBIE 3JIEMEHTBI.

Ha coBpemenHoM aTame pasBHTHA TEXHHUKH CPaBHHTEIBHO HOBBIM HarnpaBJIEHUEM KOH-
TPOJISL IJIsl KTacCa HEMMHEHHDBIX CTOXACTHYECKHX CHCTEM IPEACTABISIET OO0 3a]a4a OTCIEK H-
BaHM TPEKa IIOTHOCTH PACNPEAC/IEHHUA 110 OTHOLICHHIO K 1ie1eBOl QyHKUMN MIOTHOCTH pac-
TIpEAC/ICHNS BBIXOAHOTO napaMeTpa [6]. i Takux CHCTEM Liellb KOHTPOJIA COCTOMT B MHHMMH-
3ALUMH PA3HOCTH MEXAY YaCTHYHOW ANNpOKCHMALUEH IOTHOCTH pacIIpeleeHus KOHTPOJIHPY-
CMOTO IapaMeTpa Ha BBIXOJE CHCTEMbl W aNNmpOKCHMMauueH, 3alaHHOH B Ka4yecTBe UelICBOi
MJIOTHOCTH pacnpeaencHus. Cpean ocobGeHHOCTeH KOHTPOJIA OTMEYaeTcs HeOOXOAHMMOCTh Bbi-
Gopa TeKylEro 3HAYCHUA KOHTPOIMPYEMOro napameTpa TakuM oOpa3oM, YTOGBI KyCO4Has arl-
[POKCHMALNA TNIOTHOCTH PacNpeaeCHUs BBIXOJHOrO MTapaMeTpa MOTJIa CIIEA0BAThH 3a LIEICBOM
IUIOTHOCTBIO pacnpeaenenus [7].

Ha ¢urype 1 nan npumep KOHTposis ycIOBHOMNM MIOTHOCTH pacrpeencHus BBIXOIHOTO
napameTpa Muist 0600IIEHHON HEMHHEHHONW W HeraycoBOM CTOXACTHUYECKOH CHCTEMBbL. Ipu xoH-
TpOJIC HErayCOBOH yCIOBHOH IUIOTHOCTH paclpelesicHHs MCIOIb3yeTcs 3ameHa peabHOH
(GYHKIMM MIOTHOCTH pacnpefe/icHUs BBIXOHOIO napameTpa ¢€ HEIIMHEHHON MOJEeNnbo B BUAC
CICTICHHOTO psilia Ha OTPaHMYEHHOM WHTepBalC 3HAaueHW# HabmomaeMoro mapamerpa y. Ipwu
OTOM anmnpoKCHMALHA LENICBOH IIOTHOCTH PAcTIpeieNiecH sl 3a4aéTCsl 10 YETBEPTOrO nopsiaka u3
YCJIO0BHS, HTO pacnpefenenue 'aycca NpuuATO B KawyecTBe XKeNaTeNbHOrO PacnpeneieH s Bbl-
XOAHOTO MapaMeTpa.

Cpenut HEIOCTATKOB H3BECTHOTO CIOCOOA KOHTPOJISt CIEAYET OTMETHTb YYBCTBHTEIb-
HOCTL TpeKa pacnpeneNieHns K TeKYLIMM 3HAYeHHAM BBIXOJHOTO NapaMeTpa, 06YCIOBIEHHOTO
3aMEHOH pealibHOM IIOTHOCTH pacripefeNleHts napamMeTpa ¢ JTHHHBIMH XBOCTAMH o8 MOJEJIbIO,
KOTOpast annpOKCHMUPYET Paclpe/ie/IeHHe Ha KOHEYHOM HHTEPBA/E ¢ IOMOLLbIO CHMMETPHUHO-
F'O CTCHEHHOro psja 4eTBéproro nopsaxa. Ilpu takoM noaxone nosiBieHue HeCTAGUIBLHOCTH
TpeKa IUIOTHOCTH paclpencNeHUs BLIXOAHOIO napamerpa O0YCNOBIEHO KOHEYHONH BEPOSTHO-
CTbIO [105BJICHHUA 3HAYCHUH Ha XBOCTAX PEalbHOrO PaclpeaeaeHus, SHAYUTENLHO YAaNEHHbIX OT
ICHTpA PaCHpe/CIICHUH CITydallHBIX 3HAYEHHH BBIXOIHOTO napamerpa. Ilo 310l nmpuuuHe s
obecrieueHus cTabHIBHOCTH B OAOGHBIX CHCTEMAX HCNOJIB3YIOTCS CXEMBI KOHTPOJIS, KOTOPbIE
PEAHIYIOT PCKYPCHBHBIC METO/IbI BBIOOPA TEKYILETO 3HAYCHHS BBIXOJHOTO MAPAMETPA, T.€. 3a-
MCHY pCalbHOIO 3HAYCHWUs PE3yAbTATOM PEKYPCHBHOIO allrOpHTMA JUIA obecriedenus IeseBoi

CI/[MMeTpI/ILIHOFI MOICIH pacipCac/ICHU.
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B kayecTBe HEOCTATKA KOHTPOJIA CIIENYET TAKKE OTMETHTB OTCYTCTBHE HHPOPMALMH 06
H3MEHEHHH (HOPMBI [IPHHATON MOJIEH CTOXACTHYECKON CHCTEMbI, TaK Kak IPUHSTAs aIrnpoKcH-
Maums 1eneBoH GYHKUMM CrpaBeiBa I GONBUIOTO MHOT0OOpasus Mojesell HerayCoBBIX
CTOXACTHUYECKHX CUCTEM.

IIpumeteHre MOMEHTOB BBICOKOTO TOPAAKA € LIELIO MOMyUeHNs GOPMbI pacnpeneneHus
TaK Xe NPHBONT K HEYCTOHIHBOMY pe3ynbTaTy [6]. OCHOBHOI HeJOCTATOK NPHMEHEHHS BEpo-
ATHOCTHEIC NMPH3HAKOB IUI aHalM3a PAcTpele/ICHHH COCTOHT B TEHICHLUMH pacnpeneeHHuit
KJIaCTEPH30BATLCS MPUMEPHO HA OJHY JTHHHIO B GOMbLIEH CTENeHH, 4eM JOMYCTHMO TS Peab-
HOTO OOHAPYXKEHMS H3MEHYHBOCTH BbIGOPOMHBIX HAGMIOACHHH, NPHHALIEKALUM pa3auyHbIM
Tunam pacupenenenni [8]. ITo oToH npuvune B U3BECTHBIX CHCTEMax aHaM3a PACIPeAeICHHUI
110C/1e NPUOMIKERHON uAeHTHUKALMK PaCIpe/eeHNI IPOBOANTCS BBIGOD pacnpeesIeHus my-
TEM YCTAHOBIICHHUS CIIPABEUIMBOCTH PACTIPEAETCHHH ¢ TOMOLIBIO CHELMATH3NPOBAHHBIX KpHTE-
pues [9, 10].

HsBecren ¢nocol KOHTPOJIA M ynpasieHHs JMHAMMYECKOH CHCTEMOI, OCHOBAHHBIH HA
AHAIM3C U UCNCBOM H3MEHEHHH BEIMYNHbBI SHTPOMMHAHOTO MOTEHIHaNa Ay BBIXOJHOTO MapamMeT-
Pa, paBHOTO NPOU3BCACHUE BETHUMHBI CPE/IHETO KBAJPATHYECKOr0 OTKIOHEHHS G Ha SHTPOIMHH-
HbIH KO3 duument Ky [11]:

A, =0k, (1

OT/IMYAIOLMHCS TEM, YTO MMHUMH3ALIHs BEJIMUYMHbI SHTPOMHIHOIO MOTEHIMANA BBIXOJAHOTO Ma-
PaMeTpa CHCTEMBI JOCTUIAETCA MYTEM mpancopmayuu 3aKona pacnpedenenus yupasiseMoro
napaMerpa 3a CYET H3MEHEHHs [1apaMeTpoB peryisrtopa. Ilpu stom cremens Tpanchopmanmu
3aKOHa PaclpCeACICHHUA YNPABJIAEMOrO [apaMeTpa OLEHHMBACTCS M0 BEJIMYHHE SHTPOIHIHOrO
Koa¢duunenTta. BeanurnHa SHTPONHUIHOTO MOTeHUMANA Ay OMpeAEIAETCS KakK [10J0BHHA Auana-
30Ha paBHOMEPHOT'O PaClpEE/IEHHs B HHTepBae OT (~Ay) 10 Ay, HMEIOLIETO TaKYI0 XKe HTPO-
MU0, KaK U Y KOHKPETHOTO IapameTpa.

Henocratkom croco6a KOHTPOSIS M yNpaBIeHHs Ha OCHOBE aHAJIN3a M 1[CIEBOTO M3MEHe-
HUS OHTPONMHHOrO MOTCHUMANA SBJACTCHA HCIONb30BaHUE KOXQQHIHEHTA 3HTponuu Ky ans
KOHTPOJIA Cmenenu mpancghopmayuu 3aKona pacnpederenus. B 3ToMm ciaydae cuctema NpH MU-
HUMH3ALNA SHTPONMHHOTO MOTEHIKATIA MOKET MEPEXOANTD 3a CUET U3MEHEHHs KodddHIMeHTa
SHTPOMHH B HH3KO SHTPOMUHHOE COCTOSHHE, B KOTOPOM MAapaMeTphbl CHTHANA OCTAIOTCS HEM3-
MEHHBbIMH [12].

Paszsutnem cnoco6a KOHTPOIsS SHTPONMUIHOTO MOTEHIMANa ABISETCH COCO6 KOHTPOJIS ¢
YNpABJIEHHsA COCTOSHUEM HEONPEASIEHHOCTH CHCTEMbI, OCHOBAHHBIH HA AHAIN3E U 11EEeHONPAB-

JIEHOM H3MEHCHHH BEJIHWUYHHBI KOMIUIEKCHOTO 3HTpOHI/IﬁHOFO MOTCHLIMaIa LA[-/ napamerpa CH-
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CTCMBI, PABHOTO OTHOILICHHIO NPOM3BEACHHUS Ko3dpHumeHTa sHTporuu Ky v cpeaHero kpaipa-
THYECKOTO OTK/IOHEHHUS K 0a30BOMY 3HAUEHHIO X, OTHOCHTEIBHO KOTOPOTO paccMaTpHBAIOTCS
COCTOSIHHE HEONPeAeNEHHOCTH CUcTeMBI [13]:

K, o

L AH )(5

()

B kauecTBe 6a30BOM BETHUHHBI HCITONB3YETCS MAaTEMAaTHIECKOE OKHIAHHUE NTapaMeTpa, ero ana-
Ma3oH, HOMHHALHOE 3HAYeHHEe WM 0a30Bas BEJMHYMHA YHTPOMHUITHOrO MOTeHUHana. Ynpasie-
HHUEC TOCTUTAETCA MYTEM ONPEACICHHS KOMITJIEKCHOIO SHTPOITMIHHOIO MOTEHIMANA 1TOCIe KaXK 10~
IO 3Tara SBOIIOUNH CHCTEMBI M YIIPABICHHE CHCTEMOH IO BENHYHHE NMPUpALIEHUs WK audde-
peHLMaIa KOMILIEKCHOrO SHTPONMAHOrO MOTEHIUHNANa IOCPEACTBOM H3MEHEHHUs HACTPoeK 6a30-
BOTO 3HAYCHHS, 3a]a10ILKX JUANa30H U3MEHEHHS TapaMeTPOB, NPeAeIbHOrO MM HOMUHAIBHOIO
3HaYCHMH, Wiin 6a30BYI0 BENHUYHHY SHTPOMMIHOTO MOTEHIMANA.

OcHOBHOJ HEOCTATOK crocoGa KOHTPOJIS U YNPaBIEHHS COCTOAHUEM HEOMPEAeIEHOCTH
CHCTECMbI, OCHOBAHOM Ha aHAJIM3€ W LE/ICHONPABICHOM H3MEHEHWH BEJIMYMHBI KOMIUIEKCHOTO
SHTPONUHHOrO MOTeHUHMANa L MapamMeTpa, COCTONT B ONpPENENEHHH YHTPOIHHHOTO NOTEHLKANA
MPONOPUHOHAIBHOTO SHTPOIMHHHOMY K03 dHUHEHTY Ky, BeMYMHA KOTOPOro OMpeseNeHa 3a-
KOHOM pacnpe/ienicHus napameTpa. Jlejo B ToM, 9To Mpu GHKCHPOBAHHOM 3HAYE€HHH DHTPOIMH-
HOro KO3(QQHULMEHTA BOSMOXKHO MHOXECTBO KAK CHMMETPHUHBIX, TAK H HECHMMETPHYHBIX pac-
NPECIEHNH ¢ pa3THIHbIMU popmamu M cBofictBamu [14, 15). TTo 3ToH mpuuMHE MpUMEHEHHE
6a30Boro 3HaYeHNs X5 IPH KOHTPOJIE KOMIUIEKCHOTO YHTPOMHUHHOTO MoTeHImana Ly He rapaH-
THUPYeT COXpaHeHne GOpMbI pacpeac/ICHHs BLIXOAHOH BEJIHYHHBI.

M3Becten cocol KOHTPOJIS M yNpaBieHUs IMHAMHUYECKOH CHCTEMOil, OCHOBAHHBIA Ha
MHHHMH3ALUHHA SHTPOMMHHO-NIAPAMETPHUIECKOTO TOTEHIHAd CUMMETPHYHOTO paclpeaeIeH s
BBIXOJTHOTO ITApaMeTpa B IPOCTPAHCTBE MPH3HAKOB KO3Q(MHUIIHCHTA SHTPOIIUH H KOHTPIKCIIECCA.
Cxema mpoliecca 3Tanos i U3BECTHOTO crocoba KOHTPOJIA W YIIPABICHHS JAHHAMHUCCKOH CU-
CTEMOH naHa Ha ¢urype 2, riae naHsl creayromye o6o3Hadenus: sran 205 — sran perucrpanus
cocToAHus o0bekTa; dTan 210 — popmMupoBaHHe BBHIGOPKH 3HAYCHHH BBLIXOAHOIO rnapaMeTpa,
’Tan 215 - onpeneneHre MaTECMAaTHYECKOTO OKH/IAHUS, CPEHErO KBAJAPAaTHYECKOTO OTKJIOHEHUS
W 4€TBEPTOTO LUCHTPASIBHOIO MOMEHTa; 3Tan 220 — GopMHpoBaHue 6a3bl JaHHBIX ITATOHHBIX
ITapaMeTpOB PaCNpeAC/ICHHA BLIXOJHOIO napameTpa; sTan 225 — onpeaeneHne 3HTPONUHO—
NapaMETPUYECKOT0 KpUTEPUs 00JIaCTH ONTUMAIBLHOIO KOHTpPOs; dtan 230 — MpoBepKa coCTos-
HUSL CHCTEMbI HA NPUHAMNEKHOCTb 001ACTH ONTHMANBHOIO KOHTPOs; 9Tan 235 — Tpancdopma-
L 3aKOHA pacnpenenenns; sTan 240 - onpeieneHHe YHTPONMAHO-IAPAMETPUUECKHI 10TEH-
Unal CHMMETPUYHOTO pacnpefeneHus; stan 245 — MHHHUMH3ALUs BeJHYMHbl SHTPONHHHO—

[1apaMETPHYCCKOro NOTEHUMAIA CHMMETPUYHOrO pacnpeaeneHus; tan 250 — KOppeKTHPOBKH
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3aKOHa pacTpe/eneHus; sran 255 — GpopMHpOBaHHE YNPABIAKOLIETO BO3ACHCTBHSA, tan 260 —
COCTOSTHHE ONTHUMAJIBHO.

CornacHo cxeme npolecca Ha starne 205 MPOMCXOAUT PErHCTPALHS COCTONHUS 00DBEKT,
BKJTIOHaloLIas MPEABAPHTENLHOE YCHIICHHE, U3MEHEHHE M OLM(POBKY BBIXOAHOIO MapameTpa
CHCTeMBI J({), IOCPEIICTBOM PETHCTPALINH Yepe3 H3BECTHbIE INCKPETHBIE TIPOMEXYTKH BPEMEHH
At 3nauenus y;. Ha cnemyromem srane 210 npoucxomu dbopmHpoBaHue BHIGOPKH 3HAUEHHI BbI-
XOHOTO MapaMeTpa y(f) I MOCTPOEHHS THCTOTPAMMBI U JUISl OLIEHKH BEPOSTHOCTH HabIIofe-
HHS p; pETHCTPUPYEMBIX 3HAUCHHS y; HA UHTepBae [y, y,+Ay).

[Ipy MOHHTOpPHMHIE H KOHTPOJIE CTOXACTHYECKOH CHCTEMbl HEOOXOAUM HENpepbIBHbIA
npouece pOpMUPOBaHHMS BbIGOPKH 3HAYEHHI BLIXOLHOIO Napamerpa, COXPaHAIOLLEH SHTPOIH it~
HbIC 1 [1apAMETPUYECKUE CBOHCTBA B 11060H MOMEHT BpeMenn. COXPaHHOCTL CBOHCTB BLIGOPKH
B /11000 MOMEHT QYHKIHOHHPOBAHHS CHCTEMBI JOCTUTAETCA 33 CUET [POBEACHNS HAGTIONEH I
B TEYCHHC XapAKTEPHOI'0 I CHCTEMbl BDEMEHHOIO LUKJIA 71y, KOTOPBIH 001a1a€T Xa0THIECKH-
MH CBOHCTBAMH, K IPHMEPY, IMKN PabOThI ABUIaTEls, LMK COKPAIIEHHA cepaua u apyrue. Ko-
JIAYECTBO 3HAYCHHUH 1 POPMHUPYEMOH BRIGOPKH PaBHO OTHOIIEHHEM TEPHOIA LHKIA CHCTEMBI K
NIPOMEXKYTKY BPEMEHH OJHOI0 U3MEPEHHUS Aly,.

[TapameTpsl pacnipesenenns oaHOTO LMKIIA, COAEPX)AT HHPOPMALIHIO, KaK O BHYTpPEHHEM
COCTOSIHWM CHCTEMBI, TaK ¥ BHELIHUX BO3ACHCTBHAX. [ToaToMy Ha crepyrouwem stane 215 qns
¢(pOpMHPOBaHHOH BBLIGOPKH 3HAYCHHA MPOBOJANTCA ONPEICNCHHE MAaTEMATHYECKOTO OKHIAHHS
M, cpeiHero kBagpatuueckoro orkiaoHenus (CKO) ¢ u 4eTBEPTOrO LEHTPAIBHOIO MOMEHTA

Hy 1o popmyiiam:

M = ijy]w 3)

m
. 2
o = > pi(y - M), @)

5= ) iy - m)" 5)

Jnst npoBeieHns mpoecca CTaTHCTHYECKOTO H3MEPEHHS H KOHTPOIIS HeOGXOMMMa OLeH-
Ka paccornacoBaHts BBIOOPOYHBIX MapaMEeTPOB PACIPEACTICHHS C ITATOHHBIMH MapameTpamu
BBIXOZHOTO MapameTpa. ITo 9Toil mpuuune Ha stane 220 cxembl Ha Gurype 2 npoBoaHTCS Bop-

MHUPOBaHHE 0asbl AAHHBIX JSTAJIOHHBIX TApPaMETPOB pacrpeACICeHNU BBIXOLHOTIO [1apameTpa.
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Ha stom srane u3 6a3el Mojenelt pacrpeneeHHs BEIOUpaeTCs STAIOHHAS MOJEb, napaMeTpsl
KOTOPOH NPHHHMAIOTCS B KAa4eCTBE ITAIOHHBIX [ApaMETPOB A OHTHMAIBHOLO COCTOSHHSA
CHCTEMBI.

Tak kak ycToW4MBOE COCTOSIHHE CHCTEMbI BO3MOXHO B OrPaHHUYEHHON 0GNacTH BOIH3H
e€ ONTHMANbHOTO COCTOSHHSA, TO JUIS KOHTPOJIS YCTOWYHBOTO COCTOSIHHS CHCTEMBI Ha aTare 225
MPOBOIAT ONpPEAETECHHE SHTPONMHUHHO-TIADAMETPHUECKOTO KDHUTEPHS O0AacTH ONTUMATLHOTO

KOHTpons 1Mo Gopmyie:

KHS - KHS())Z (K - Ko)z
y ( KHS() + Ko — YMaX'

rac K u Kys — KOHTPIKCUECC H KOXQQHUMEHT SHTPONMH A1 CUMMETPUYHOTO pacripencsicHus

BBIXOJHOTO NMapaMeTpbl, ONPEACIsIEMBIE 10 BBIDAXKCHHUAM:

Kas = =22, )
(o)
TR @

31ech Ay ~ OHTPONUIAHBIH NOTCHIIMAT CHMMETPHYHOTO PACIIPEICIICHHA:

m

1 1

Dys= EAy N -exp —NZ n; - In(n;) ). )
j=1

Ha srane 230 cxemsl npouecca Ha (urype 2 npoBoanTcs NPOBEPKA COCTOSIHUSA CHCTEMBI
Ha NPUHAMNEKHOCTb OONACTH ONTHMANBLHOIO KOHTPOJA. ECAM KpuTepuil y mpeBslmiaer cBoé
MAKCUMJIbHOC 3HAYCHHUC Ymax, TO AMHAMHYECKAsl CUCTEMa BBIILIA W3 OOJIACTH ONTUMAIBHOTO
YTIPABJICHUA U JUIS JA/bHEHALICTO YIIPABICHUS HEOOX0MMO MPHHATH KECTKUE MEpBI, 00ecedy-
BAIOIINC BO3BPAT CHCTEMBI B 00/IACTH ONITHMAJILHOTO COCTOSHHUS. J{1Isl 3TOr0 HEO6XOAMMO Ompe-
ACIHTb BO3MOXHYIO TPAHC(HOPMALIMIO 38KOHA PACTIPEICICHHS BBIXOAHOTO MapaMeTpa M chop-
MHpOBATL YNPABJIAIONIEE BO3ACHCTBUE A1 OPraHoB ynpaBieHHs oObekToM. Tpanchopmaliiio
3aKOHa paclpele/ICHHs YNPaBIAEMOro napamerpa npoBoAAT Ha dTane 235 urypsl 2 cxemsl
Tpoleccea 3a CUYCT U3MEHEHNS HAaCTPOCUHBIX MapaMeTpoB perynsaropa. Ecnu gunamuueckas cu-
CTEMa HAXOANTCS B 30HE ONTHMAIBHOTO KOHTPOJIA U YNIPABJIEHHUS, TO IIPOBOAUTCSA MMOCAEAYIOILAN
ONTHMH3aLMS COCTOSIHMA CHCTEMBI NYTEM MMHUMM3ALUHMH DHTPONMHHO-NAPAMETPHUYECKOTO MMO-
TeHUHMANA CUMMETPHYHOIO pactipeleieHus Ayp;. s 3Toro Ha sTane 240 cxemsl Ha ¢urype 2
ONMPEALACTCA  IHTPONMHHO-TIAPAMETPUIECKHH MOTCHIMAT CHUMMETPHYHOTO pacHpEIeNCHHUs

no Gopmyie

Apps= \/(AHS)Z + (kp,n—mo " 0")?; (10)
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rae Ky noco — KOXQQUIHEHT HOPMATBLHOTO CTAHAAPTHOTO PACIIPEACICHHUS.

IIponecc MMHMMU3ALMK BEMUYUHBI SHTPONUMHO-TIAPAMETPUUCCKOTO [TOTEHLHANA CHM-
MCETPUYHOTO PaclpeAC/ICHHs: IHHAMHYECKOH CHCTEMbI MILTIOCTPHPYET 3Tan 245 cxeMbl Ipolecca
Ha (urype 2 B COOTBETCTBHH C YCIIOBHEM;

Ayps— min (1)

Eciyn sHTponuiHO-TapaMeTpuyecKuit MOTEHIMAT CHMMETPHYHOTO pacnipeneneHus Ayps,
HC JIOCTUTACT CBOCIO MUHHMAIIBHOTO 3HAYCHMUSI, TO BBIIOJIHACTCA aHATN3 TpeOyeMOi KOPPEKTH-
POBKH 3aKOHA pacTipe/ie/ieHns Ha 3Tane 250, 110 pesypTatam KOTOporo Ha aramne 255 Gpopmupy-
CTCs YNPaBJIAIOIICE BO3ACHCTBHE HA OpPraHbl YIpaBiieHHs 00beKTOM. IIpH AOCTHXXCHHH MHHH-
MyMa SHTPONUHHO—IAPaMETPUYECKOTO MOTCHIHANA CHCTEMA KOHTPOJIS M YNPaBIICHHS TIPUHH-
MAET COCTOSHHE 00BEKTA B KAYECTBE ONTHMAILHOTO COCTOSHHSA M COXPAHACT HACTPOHKH pebl-
AYWIETO UUKIIa ynpasieHus. [lepexony IMHAMHYECKON CHCTEMBI B ONTHMAIBbHOE COCTOSHHUE Ha
durype 2 cxembl npolecca crocofa KOHTPOSIA M YIIPaBICHHS IHHAMHUYECKOI CHCTEMB! COOTBET-
crByeT sTan 260 “CocTosHUe ONTUMaNbLHO™

Oco6eHHOCTD peanu3alny H3BECTHOTO CII0co6a KOHTPOIS M YIIPABIECHHs Hajl AHHAMHUYe-
CKOH CHCTEMO# HILTIOCTPHPYET Tonorpadudeckas AnarpaMma Ha GUrype 3, e MOKa3aHsl:

310 — TouKa NONOKEHHS ONTHMANBHOIO COCTOSHHUS CHCTEMBI;

315 — kpwuBas, orpaHHuMBaroLas 06IacTh MPOCTPAHCTBA, KOTOpPO€ COOTBETCTBYET IMOJIO-
KEHHIO CUCTEMBI MPH €€ ONMTHMAJIbHOM (QYHKUHOHHPOBAHUH;

320 ~ kpuBas (MyHKTHPHas KpWBas), OrpaHHYHMBAIOILAS YACTh NpOCTpaHCTBa Hanbolee
BCPOATHbIX MOIOKCHUA 115 ONITUMAJIbHbIX COCTOSIHUI AMHAMHUYECKOH CHCTEMDbI,

325 — KpuBAas NONOKEHUS CUCTEMbI IIPH IKCTIOHEHLMANBHBIX PACTIPEACIIEHHAX BHIXOIHO-
ro napameTpa ¢ rnokasatensMu Gopmer ot 0 1 10 o;

330 —~ KpuBas TONOKCHHS CHCTEMBI NPH ABYXMOIAILHOM pacnpeaesneHuid BBIXOIHOTO
flapamMeTpa, BOSHUKHOBCHHE KOTOPBIX O0YCIIOBJICHO MOABICHHEM Pa3inYHBIX HOPM THCTEpe3H-
ca;

335 — kpuBas MOIOKEHHS CHCTEMBI [PH PACTIPEICTCHHH BBIXOAHOIO rnapaMeTpa THIa
LHano ¢ nokasarenem Gopmel, paBHoi#i 0,5;

340 — kpuBast MONOKEHUSA CHCTEMBI [IPH IKCTIOHEHLMANLHOM Pacrpese e N ¢ napamer-
poM ¢opmbl paBHbiM 0,33;

345, 350 — KpHBbIE MOJIOKEHUA CUCTEMbI C KOMIO3UIIUSAMHU AUCKPETHOTO H DKCIIOHEHL K-
abHOTO pacnpe/ie/ieHHi BEIXOJHOIO apameTpa;

355, 360 —~ kpuBbIE NONOXEHUS CHCTEMBl ¢ KOMIIO3HLMAMH IKCIIOHEHIHATLHOIO M JIHC-

KPETHOr0 ABYX3HAYHOIO pacrnpeneseHuil;
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365 — ToUKa NOTOKEHHsS CHCTEMbI TIPH HOPMAJIbHOM pacnpeNie/IiCHUH BBIXOAHOTO Mapa-
MeTpa (MPHHAUICKHT KpUBOH 325);

370 — TOUKa MOMOKEHHS CHCTEMBI TIPH ABYXCTOPOHHEM ITOKA3aTEIbHOM pacrpeae/leHHH
Jlannaca (mpuHamnexut kpusoit 325).

375 — TOuUKa MONOXKEHNs CHCTEMBI TIPH PaBHOMEPHOM DACIpe/ICICHHH BRIXOAHOTO Mapa-
MeTpa (MPUHAUIEXUT KPHBOH 325);

380, 385 — ToYKa NONOKECHHSA CHCTEMBI TIPH JABYXCTOPOHHEM JKCITOHEHLIHAIBHOM pac-
TIPEACICHHN BBIXOAHOTO MapaMeTpa ¢ mokaszareasaMu ¢opmel 1/2 1 1/3, cOOTBETCTBEHHO (npu-
Hajnexar KpuBo# 325);

390, 395 ~ TouKHM, OrpaHHYHMBAIOILUE yYACTOK KPHBOH /IS MOJIOXKEHHH CHCTEMBI ¢ apK-
KOCUHYCOHJa/IbHbIMH pacIpeae/IeHUAMU

Bce KkpuBbIe M TOYKH MOJIOKEHMS CHCTEMBI, HIIJIFOCTPHPYEMbIE Ha TOomorpadudeckoi
AnarpamMmme W3BECTHOIO CMocoda KOHTPOJIS U YNPABICHUA AUHAMHYCCKONW CHCTEMOH, COOTBET-
CTBYIOT CHMMCETPHYHBIM pacnipenesnicHusm. Jloboe orobpaxenue pacnpenencHuii Ha MIOCKOCTh
KOHTpOKCLECCa H KO3 GUIMEHTa SHTPOINH CHMMETPUYHBIX pacnpeaeseHn: MOXKHO 3aMEHUTD
MONCJIBIO CHMMETPHYHOTO pacnipejienenns. 1o aToit npuunte cnoco6 KOHTpons M ynpasieHus
AMHAMUYECKOH CHCTEMOH B COOTBETCTBHH CO CXEMOH Ha (Gurype 2 bopMaIbHO CBOJUTCS K KOH-
TPOJIIO M YNPABICHHIO HAl CHCTEMOH ¢ CHMMETPHYHOMH MJIOTHOCTBIO PACIIPEACICHHS BHIXOIHONO
napamerpa. IIpu yrpaBneHus M KOHTpPOJIE Haa CHCTEMOH ¢ HECUMMETPHYHBIM pacrpeaeieHueM
IPOMCXO/IMT HEABHAS 3aMEHA C MMOMOLIBIO COOTBETCTBYIOIIEr0 CHMMETPHYHOIO aHaNIora.

Jnsi KOHTpons (opMbl CUMMETPHYHBIX pacnpesiesieHui NpH peau3allii HW3BECTHOTO
crnocoba KOHTPONIS M yNPAaBNEHHs JHHAMHUYECKOH CHCTEMOR ONPEAENACTCA SHTPONMUHHO- napa-
MCTPHYCCKOTO KPUTEPHH 00/1aCTH ONITHMANIBHOTO YIIPABJICHHUS Ha dTare 225 cXeMbl burype 2 B
NIPOCTPAHCTBE NPU3HAKOB CUMMCTPHYHBIX paclpeaeiaeHuii. Takoil moaxon oOecreduBaeT 3¢-
(EKTHBHEIA KOHTPOIL COCTOSHUS 0GBEKTA [IpH CUMMETPHYHON IIOTHOCTH PACIpeaeseHUs! Bbl-
XOHOro mapamerpa.

[Ipn koHTpoONe HecuMMETpHIHOTO pacnpeaeeHus IIPOUCXOAUT OTOOPAKEHHUE COCTOSHHA
BBIXOIHOTO MMapaMeTpa Ha MIOCKOCTh CHMMETPHYHBIX pachpeesieHHH BBIXOAHOTO napamerpa,
4TO 00YCABIMBAET NMOABNEHHE MHOTO3HAYHOCTH MOBEICHUS 0ODbEeKTa. Heno B ToM, uTO K03(h-
(GMUNEHT YHTPONUKM CHUMMETPHUHOTO pacnpeneneHuns, paBHbIA OTHOLIEHHIO IHTPONMUIUHOIO NO-
TEHIHana, pacCHMTAHHOIO 110 GOPMyie CHMMETPHYHOIO PAaCNpencIeH s, K CpeaHeMy KBajipa-
THHECKOMY OTK/IOHCHHIO HECUMMMETPHYHOIO pacHpeieNeHHs, IPH €ro NPUMEHEHUH K CHMMeT-
PHHHOMY pacrpeleaCHUIO BhIPXKACT OTHOLIEHHE HEONpPeAeNEHHOCTEH pasIMuHbIX HMHTEpBAJIOB
W CTAHOBUTCA CHILHO 3aBUCHUMbIM OT IapamMeTpoB Maciutaba pacmpeaeneHus. Takol crnocod

PEATM3aLMN YNIPABACHUA W KOHTPONIA CO3MAET YCNOBHUS, NPH KOTOPHIX KOIDOULHEHTY 3HTPO-
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MK, PACCYUTAHHOMY 110 (OpMyJle CHMMETPHYHOTO PAClpeeNeHHs, COOTBETCTBYET MHOKECTBO
(hopM HECHMMCTPHYHOTO PAaclpENeNeHus, YTO AeNaeT MHOTO3HAYHBIM BHIGOP (QOPMBI HECHM-
METPHYHOH MJIOTHOCTH pacrpeeNieHHs BEIXOAHOTO apaMeTpa.

Takum 06pa3oM, U3BECTHBIH CTIOCOG KOHTPOIIS PACTIPENETEHHS OTPAHHYEH H CBOANTCA K
KOHTPOIIO (HOPMBI aNNPOKCHMHUPYIOLIEH MOAENH CHMMETPHYHOTO pacripeneneHus. IIpu koH-
TPOJIC CHCTEMBI ¢ HECHMMETPUYHBIM DACTIPENENEHUSAM BBIXOMHOTO Mapamerpa MyTéM 3aMeHbl
peaqbHOr0 HECUMMETPHYHOTO PAcNpeaeseHns ero NpuUOIWKEHHON CHMMETPHUUHON MOIENBIO
MPOUCXOANT NMEPEXOA CHCTEMBI B Hepaboure COCTOAHUS. JIesio B TOM, UTO NMPH OJMHAKOBOH MO-
ACIIA CUMMETPUYHOTO PACNPENEICHUs COXPAHSETCA MHOTO3HAYHOCTh BbIGOPA HECHMMETPHUYHbIX

MoOJeeH.

3nauenue KOHMPONA HECUMMEMPULHBIX HECMEWENHBIX PACHDEeNeH U

Bo MHOrHX 06nacTAX TEXHMKH KOHTPOIb (OPMBI HECHMMETPHYHON HECMELEHHOM MI0T-
HOCTH PAaCNpeAEIeHUs BBIXOJHOTO MapameTpa ABIAETCS 3(QQPEKTHBHBIM METOAOM aHAIH3a H
MOHHTOPHHTA CTOXaCTHYECKOH CHCTeMbI. [l npuMepa MOXKHO NPHUBECTH CIIEAYIOIIHE 00IacTH
FICIIO/Ib30BaHMs [IPEJIAraeMoro u3o0pereHmus.

. AHamu3s pesynbTaToB H3MepeHUs 00BbEMHON akTMBHOCTH paaoHa [ 16, 17].

2. Moneau MOHMTOPHHTA DAacpefeNeHHs BpEIHbIX BEIIECTB B OKPYXKAKOWIEH cpene
[18, 19, 20].
3. MOHHTOPHHI HAA&XHOCTH TEXHHIECKUX CHCTEM, IPHGOPOB U ycTpoHcTs [21, 22, 23].

4. MOHHTOPHHT H KOHTPOJIb XaPaKTEPHCTUK MATEPHAIOB: MOI3YYECTh, YCHIINE Pa3pbIBa
WJTH U3JI0Ma, YCTaIoCTh MaTepuana [24].

5. Amnamms pecypcos [24].

6.  Mogenu pacnpesieieHHs BepPOSTHOCTeH BbIKUBaHHUA [25, 26, 27].

7. MOHHTOPMHT pacnpesieieHHst I0X0A0B QHPM H OTAEIBHBIX JIHI[ B CTATHCTHUECKHX MO-
ACAX SKOHOMHKH, MojeneH (JOHAOBOTO pbiHKa [28].

8. Cratucruyeckuit anamms npu 06paboTke MATHHTHO-PE30HAHCHBIX N300pakeHUH B KOM-
MbIOTCPHOM TOMOTpaduu [29, 30].

9. PaguMOHYKIMIHBIC  HCCIEOBAHHS M JHACHOCTHYECKHH  aHAJIH3 ANEPHON
mMeauuunsl 31, 32].

10. Monenmposannyn KHHETHKH HapMaKOJIOrHYECKHX MPEMapaToB MPH ByHKLUHOHATBHBIX
uccnenoBanusx [32, 33, 34].

I'l.  Moaenuposanue GHOKHHETHUYECKHX MPOLIEccOB [35]

12, Vnpasnenue necKkpHUNTOPHbIMU CHCTEMaMH [36].
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[To 9To# MpUYMHE U3 MHOTOOOPA3Hs CTOXACTHUECKUX CHCTEM CIIEIYET BBIACIUTh CHUCTE-
MBI, B KOTOpBIX 3ajia4a KOHTPONSA COCTOMT B MHHHMMM3ALMH OTKIOHCHHS NApaMETPOB JuIA
HECHMMETPHYIHOH HECMEIEHHON MIIOTHOCTH pacnipeie/ieH!s BBIXOAHOTO TapaMeTpa

ABTOp MPEAINONATaeMOr0 M300PETEHHs CUMTAeT, YTO KOHTPOb dopmMbl ¥ MmaciTaba
MOJIENeH pacnpe/ieieHHit B SHTPONUHHO-TapaMeTPHIECKOM TPOCTPAHCTBE NIPU3HAKOB HECHM-
METPHYHOTO PACNpPCACICHHS BLIXOAHOTO MapameTpa OGeCHeYHT CTaOHIBHOCTH MOHMTOPHHTA
H KOHTPOJIS CTOXAaCTHYECKOH CHCTEMBI W HCKITIOYHT BO3MOXKHOCTH €& nepexona B HepaGoume
COCTOAHMS 32 CYET LEIECBOH KOPPEKTHPOBKH 3aKOHA PacrpeieNeHus W pOPMUPOBAHMS YIIpaB-
NAIOWHNX BO3ACHCTBHH A1 KOPPEKUMH CBA3EH CTOXACTHUECKUX CHCTEM.,

OueBuana HeoOX0AMMOCTL OTOOPaXKEHH MOJIEIIEH COCTOAHMI CTOXACTHYECKON CHCTEMbI
B OSHTPONMHHO-IAPAMETPHUYECKOM MPOCTPAHCTBE MPU3HAKOB HECMMMETPHUHBIX pacnpeneneHuii
BBIXOJHOTO NapameTpa JUld 00ECIEeYeHNA OJHO3HAYHOTO pasjieNeHne YCTOMUMBBIX paGoToCIO-
COOHBIX U HEpPaboTOCNOCOOHBIX COCTOSHU CHCTEMBI.

[Ipennaraemoe n3obpereHre HanpaBIeHO HA ONTHMH3ALMIO MOHHTOPHUHTA W KOHTPOJIs
CTOXACTHYECKON CHCTEMOH MPH HECMELIEHHON HECHMMETPHYHOM LEIEBOH MIOTHOCTH pacripe-
ACTIEHUN MYTEM OOECIIEUEHHs COOTBETCTBUA (GOPMBI M MacIuTaba MOAEIM CTOXACTHYCCKON CH-
CTEMBI €€ peajlbHOMY COCTOSIHUIO B SHTPONHHHO—NIapaMETPHYECKOM HPOCTPAHCTBE ITPU3HAKOB
HECHMMETPUYHOTO pacIpe/Ie/ICHNs BHIXOTHOTO NapameTpa.

Hist 3T0ro B croco6e MOHHTOPHHTA W KOHTPOJIS CTOXACTHYECKOH CHCTEMO IIPU HECMe-
WIEHHOH HECHMMETPHUHON LENEBOM MIOTHOCTH PACIIPe/IeeHHH BBIXOIHOTO rapameTrpa 3aKJio-
HAIOMIMHACA B TOM, YTO OCYWIECTBISIOT PErHCTPALMI0 COCTOSHHS CTOXACTHUYCCKON CUCTEMBI,
¢dbopmMupoBaHHe BBHIGOPKH y; 3HAYCHHUH BBHIXOMHOTO napaMeTpa y(f) CTOXacTUYECKOH CHCTEMBI,
onpejie/ieHHe MaTeMaTHYECKOTO OXUaaHus M, CPEIHEro KBaJApPaTHYECKOro OTKJIOHEHHS 6* U
LCHTPaILHOr0 YCTBEPTOr0 MOMEHTA |y PACHPENIETIEHHs BBIXOXHOIO IapamMeTpa; (GopMHpoOBaHHe
0a3kl JIAHHBIX STATOHHbLIX MAPAMETPOB 3aKOHA PACTIPEAETEHHS BBIXOIHOIO napameTpa CcToxa-
CTHYECKOH CHUCTEMBI, MPOBEPKY COCTOAHUS CTOXACTHUECKOH CHCTEMBI NPUHAUIEXKHOCTH 30HE
KOHTPOJIL ONTHMAIEHOTO COCTOAHHSA; TPAHCHOPMALIMIO 3aKOHA PACTIPE/C/IEHHS YIPABIAEMOro
TapaMeTpa 3a CHeT M3MEHEHUsl HaCTPOCUHbIX [1aPAMETPOB PETYIIATOPA, KOPPEKTHPOBKY 33KO0-
Ha pacnpeaeeHus i OPMHUPOBAHKE YIIPABIAIOLIEr0 BO3AEHCTBHSA, OMANYAIOWUIICA TEM, UTO
AOTIOIHUTEILHO OCYIIECTBIAIOT ONpe/le/ieHrHe KOOPAMHAT MPOCTPAHCTBA IPU3HAKOB (OPMBI —
aCHMMETPHH, JKCLECCA U KOd(QHUUHEHTA SHTPOITHH HECHMMETPHYHOTO PACTIPEACHEHHS — JIA
HECUMMETPUYHOH HECMEWIEHHOH TUIOTHOCTH paclpeIesIeHHs BBIXOLHOTO napaMeTrpa CToXacTH-

YECKOH CHCTEMBI 110 POPMYyIIe MATPHYHOTO BEKTOPA:
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H My A

* * * _ 4 n

[Sk™ Ex" Kinl = |—%5, —%. —=, (12)
(%) (6%) m,

rae m;, g3 M Ay, — BTOPOH HaYaIbHBLIA MOMEHT, TpPETHil UEHTPAJIBHBIA MOMEHT

M JHTPONMHHBIA [OTCHUMAI HECUMMETPHYHOH HECMELIEHHON IUIOTHOCTH pacrpeaesIeHHs!

BBIXO/IHOTO NapaMeTpa, onpeneiieMble o GopMyiam:

m
my = zpjyjz, (13)
=1
m .
* * 3
%=me—M% (14)
j=1
m
Ayn= Ay - exp —ij-lnpj , (15)
j=1

FAC m — YUCJI0O HHTEPBAJIOB IPYTINUPOBAHUS, Ay — HHTEPBaJ TPYNIHUPOBAHHUA BLIXOJHOIO Ma-
paMcCTpa; p; — CTaTUCTHYECKAA 9aCTOTa IoMNaJaHusl OTCUETOB Bj-ﬁ HHTCPBAJ IPYNIIHPOBAHUS,
¢dopMHpOBaHHE MPOCTPAHCTBA ONTUMAIBHOIO COCTOSHHSA CTOXaCTHYECKOH CHCTEMBI BKJIFOUA-
roiee B cebs cieayroumue JNEeHCTBUA:
— 3aJJaHHe I'PaHHLb] 30HbI KOHTPOJISI B IPOCTPAHCTBE NPA3HAKOB ONTHMAJIBHOIO COCTOSIHUA TTPH
HCCUMMCTPHYIHOM PACTIPEACIICHNUH BIXOAHOIO MapaMeTpa CTOXACTHUYECKON CHCTEMEI;
2

z (é‘iy) = Ymax ’ (16)

i
FAC Ymax — PaAUyYC 30HbI KOHTPOJI; &iy —KOOPpAHHATBI TPAHULBI KOHTPOJIA,
ONnpeaAeacHue HOPMHUPOBAHHbIX KOOPAWHAT TOJIOXKCHHUA Il COCTOAHHS pacnpcacieHus Bbl-
XOJHOro napamMeTrpa B NpPOCTPAHCTBE IIPU3HAKOB ONTHMAIBLHOIO COCTOSHUA CTOXACTHYECKOI

CHCTEMBI 110 POPMYIe MATPUUHOIO BEKTOPA:

Sk* — Sky Ex* —Exy Kjy — KHnO]T

a'Sko ! b'ExO ’ C.KHTIO

[E]=1[& & &I'= (17

rae Sko, Exo. Kyno — acuMmerpus, skcuecc u KOO()(GHULUHUEHT YHTPONUH HECHMMETPUUYHOM
VIOTHOCTH PacTpeleeHNA AT ONTUMANIBHOTO COCTOSHUA CHCTEMBL; d, b, ¢ — KO3(GOULMEHTDI
MHTCPBAJIOB NPU3HAKOB A7 30HBI KOHTPOJIS;

— onpeaeJieHHe KPUTEPUA JUIS COCTOSHMA CTOXACTHHYECKOH CHCTEMBI B TPOCTPAHCTBE MPH3HAKOB

ONTUMANBHOTO COCTOSIHUA TIO (bopMyne:

f=Z@W: (18)

13
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— Ompeae/IeHHe HOPMHPOBAHHBIX KOoOpaAuHAaT ITOJIOKECHHUH BO3MOXHBIX MOJENICH CcToXacTHyYe-
CKOU CHCTEMBI B [IPOCTPAHCTBE IIPU3HAKOB ONTUMAJIBHOTO COCTOSHUSA I10 q)opMyne MAaTpH4-

HOT'O BEKTOpa;!

[é]:' E—’15 éZs g35 = , ’ , (19)

rae Sky, Exy, Kpps — acUMMeETpHs, 3KCLECC H KO3)(MHUHEHT SHTPONUU HECHMMETPHYHOIO
[JIOTHOCTH PACNpPEACNEHUS Ul ONTHMANIBLHOTO COCTOSHUS CHCTEMbI; S — HOMEP MOAEINH
CTOXaCTHYECKON CHCTEMBI;

<= { {1,2,3,..} [A/18 BO3MOXHBIX COCTOSHHIA,
0 AJIsS1 ONTUMaJIbHOTO COCTOSIHHS;

onpeaeIeHne JAWCTaHIUHN MEXAY NMOJIOKCHUAMH BO3MOMXHBIX MOJACIIEH U pEaIbHOIO COCTOSTHUH
B HOPMHPOBAHHOM UECHTPHPOBAHHOM NPOCTPAHCTBE MNPH3HAKOB ONTUMAJBHOIO COCTOAHUS

CTOXaCTHYECKOH CHCTEMbI 10 GopMmyJie

(20)

BLIOOP (POPMEI MOJIENM CTOXACTHYECKON CHUCTEMBI M3 YCJIOBHA MHHHMYyMa JMCTAHLHH MEXTY

MOJIOKCHUAMH MOJIE/IU U PCATIbLHOTO COCTOSITHHH

ALg - min; : 21
ompeneseHHe Maciitaba MOJENM PaclpeeNeHus BBIXOJHOTO [apaMeTpa CTOXACTHYECKON CH-
CTEeMBI BKJIIOYaoLee B cebs Clenytoiune 1edcTBUS:

— OIpe/ieJIeHHe SHTPONHAHO-TIAPAMETPHUIECKOTO MOTEHIHANA Af;p HECHMMETPHYHOH IIOTHO-
CTH pacnpeacCjCcHUs BBIXOJIHOIo fnapamMcTpa CTOXACTHYECKON CHCTEMBI
= A i ¥ 5 @)
— popMupOBaHHe FHTPOLHIHO-TIAPAMETPUUYECKOTO IOTEHIINAA HECHMMETPUYHOMA MOAEH

[UJIOTHOCTH paclpeacaCcHUsA BBIXOAHOIO flapamMeTpa CTOXaCTUYECKOH CUCTEMBI

Aﬁpz \/(Kﬁmx +1) my,, (23)

A€ M. ¥ Ky, — BTOPOH HavalbHBIA MOMCHT M KO3((ULUMEHT SHTPONHH HECUMMETPUYHOH MO-

ACJIN pacrpeieNieHus BRIXOJHOTO MapaMeTpa;

— OmpejejieHHe rnapameTpa Macuitaba K3 YCIOBHA MHHHUMYMY pasHMUbl SHTPOTIHMIHO—
TApaMETPHYCCKUX MOTCHUHANOB /sl HECHMMETPUYHOM MOJENH W PEajbHOr0 COCTOSHMS

IJIOTHOCTH pacnpeacaeHust BBIXOHOTO rnapameTpa CTOXACTUUYECKOH CHCTEMBI

14
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A o
Alp — AYp| = min; (24)
COXPAHEHHeE [1APAMCTPOB MOJIENH CTOXACTHUYCCKOH CHCTEMB! B 6a3e HAHHBIX;
OMpe/e/IeHHe PaccOraCoBaHHs SHTPOIHIAHO—IAPAMETPHYCCKHX MOTEHUHANOB MOACIH Peallb-

HOT'0 ¥ OIITHMAJILHOTO COCTOSTHHH CTOXACTHYCCKOM CHCTEMBI

8A,, =|A%, — Al — min (25)

;

MHHUMH3ANUIO PACCOTIIACOBAHUH YHTPONHHHO-TIAPAMETPHYECKHX MMOTEHI[HAIOB MOAEIH OTHO-
CHUTEJIEHO ONTHMAIBHOTO COCTOSHUA TIOCPEACTBOM LEJIEBOM KOPPEKTHPOBKH 3aKOHa paclipese-
NEHHs ¥ HOPMHUPOBAHMSA YIPABIISAIONIET0 BO3ACHCTBUS NI KOPPEKIMH CBS3EH CTOXACTHUECKO
CHUCTEMBl W KAPTHPOBAHHE COCTOSIHMA  CTOXACTHYECKOH CHCTEMBI B 3HTPOMHHHO—
[1apaMeTPHUYCCKOM NPOCTPAHCTBE [IPU3HAKOB BHIXOIHOIO I1apaMeTpa.

BeenéuHble neicTBua 06ecneynBalOT MOHUTOPUHT H KOHTPOJIb Haj CTOXACTUYECKON CH-
CTEMbI IIPH HECMEILEHHOH HECHMMMETPHYHON LeJICBOH MUIOTHOCTH pacripeleleHns BbIXOAHOrO
napamMeTrpa nyrém

~ ONPEAC/ICHNA MONOKCHUA CUCTEMBI B SQHTPONMMMHO — NAPaMETPHUYECKOM MPOCTPAHCTBE
NPH3HAKOB YOPMbI HECHMMETPHYHO! [UIOTHOCTH PACIPEE/ICHHS BbIXOAHOTO rnapamerpa;

— (opMHpOBaHHE NPOCTPAHCTBA ONTHMAILHOTO COCTOSIHHS CHCTEMBI IS 06CCHeUeHHs
CAMHCTBA ONTHMANbHOCTH YNPABACHHA B PA3IMYHBIX TOYKAX SHTPONHHHO-N1aPaMETPHUYECKOro
MPOCTPAHCTBA;

— Bb1OOpa HOPMBI MOJIEIHN pacTIpeeTeHHs BBIXOAHOTO napaMeTpa U3 ycJloBHa MUHAMYyMa
AUCTAHIAN MEXAY MOJI0KCHUEM BO3MOXKHBIX MO/IENICH W PEalbHOTO COCTOSHUH B HOPMHPOBaH-
HOM LICHTPUPOBAHHOM IPOCTPAHCTBE I[IPHU3HAKOB I[POCTPAHCTBE ONTHMAILHOTO COCTOSIHHS
CHCTEMBI;

— MHHUMH3ALMH Pa3HULBI JHTPOIIMHHO — NapaMeTPHYECKUX MOTCHLUHMAIOB HECMEIEHHOM
HECHMMETPHYHOH MOJENH M PEaJbHOTO COCTOSHUA TUIOTHOCTH pacnpeaeaeHus BbIXOJHOTO
napameTrpa /11 OTNpe/e/ICHHsA napaMeTpa Maciurada Moaeu;

— MHHHMH3ALUWN paccorinacoBaHus fapaMeTpoB MOZEIM U NapaMeTpPOB ONTUMAJIbLHOTO
COCTOAHMA PACNpeAC/ICHUs BBIXOJHOIO MapameTpa MOCPCACTBOM LEAEBON KOPPEKLUHH CBA3CH
CTOXACTUYECKOH CUCTEMEL,

B npennonaraemoii 3asBke aBTOp MCMONB3YET KOOP/AHHATHOE MPOCTPAHCTBO, MOCTPOEH-
HOC OJHOBPEMCHHO Ha BCPOATHOCTHBIX W MH()OPMAUMOHHBIX NPH3HAKAX paclpeeneHuit, ams
oTobpaxkeHHs H BbIGOpa Gopmbl Mozesneit HECUMMETPHYHBIX paclpe/ie/IeHHH BBIXOMAHOTO MNapa-
meTpa. [IpH 5TOM B KauecTBe BEPOATHOCTHBIX KOOPAHHAT NMPUHUMAIOTCS MEPBBIA W BTOPOH MpH-

3HaKH q)OpMI:I paclupeAesIiCHNA: aCUMMCTPHSA U IKCLIECC, KOTOPBIE XapaKTCPU3YIOT CKOIUCHHOCTD
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H OCTpOBCPLIMHHOCTL pacHpeeneHus. ns GopMHUpoBaHUs HHDOPMALMOHHBIX KOOPAMHAT aB-
TOPOM MNPETIONIaraeMoro H300pETeHHA NMPeIoKeH KOIQYHLUHCHT IHTPOIUH HECHMMETPUUHBIX
pacnpeeNiennH, XapakTepH3yIOLKH CBOHCTBO HEYMOPSI0YEHHOCTH MPH HECHMMETPHYHOM Pac-
MPEASJICHUH BLIXOAHOTO mapameTpa. [15]. OcobeHHOCTh nocTpoeHHs Ko duLenTa SHTPONHH
HECHMMETPHYHOTO paCTIpe/ieIeHNs MITIOCTPUPYET Gurypa 4, riae JaHel 4epTexU MOAeNeii 3aia-
HWS SHTPONMHHBIX M MapaMETPHUECKHX HEOTPEeAeIEHHOCTEN IPH CHMMETPHYHOM M HECHMMET-
PHYHOM pacrpee/IeHHH.

Onrponns nupopmanuu ucronszosana K. LLleHHOHOM B KauecTBe Mepbl HU3MEpPEHUs KO-
nyecTBa MHGOpMaLMU B aHcaMmOlle ANCKPETHBIX cooOlueHui. ECin HCTOYHHK nHpOopMaUKru
BbIIAET CIy4aiHYI0 NOCAEN0BATENBHOCTL HE3ABUCHMBIX COOBILEHHI X, C BEPOATHOCTLIO P(X;), TO
SHTPOMKS HCTOYHMKA COOOLICHHH X ONpeneneHa MaTeMaTHYECKMM OKHIaHHEM norapudma
BEPOATHOCTH COOOIIEHHH ¢ TOMOIIBIO BbIpaxeHus [37]:

H(X)=M(-In p(x)). (26)

A1t HeNPEepPBIBHOTOM MIOTHOCTH paclpeieeHns NapaMeTpa y BhIpaKeHHe Juls pacuéra

SHTPOIHH UCTOYHHKA COOOLICHHH X UMeeT B

HOO == £(9In f(x)ds @)

Mogaee Heonpenenénnoctu LLICHOHHA 1715 CHMMETPHYHBIX pacrnpeeneHun npeanoxeHa
B paborax Hosuikoro I1.B. [14, 38] kak Moze/nb HE3aBUCHMOTO ONTHCAHHS poLecca H3MEpEeHH.
CoruacHo monenu Houukoro I1.B. ycnosnas suTponus M3MEPCHHS IIPH YCIIOBHHU TOTYYEHHS
TIOKa3aHHNA X, C pPaBHOMCPHBIM Paclpe/Ie/ICHEM HEOTPEACIEHHOCTH Ha HHTEpBaie 2A paBHa JIo-

rapupMuIEcKoi Mepe SHTPONHIHOTO HHTEPBAIA HEOMPEeACIEHHOCTH 2A:

X o+A
e 1
H(X/x)=— 1 —In—dx =1In(2A). (28)
(¥l =— j a5 (24)
Torma surponuiiHas norpemwHocTs M3MEpeHHs A, paBHas M0JOBHHE MHTEPBAIa HEOMpe-

ACTIEHHOCTH 2A W BBIPAKEHHAS HEPE3 YCIOBHYKO SHTPOIHIO M3MEHEHHS [PH YCIOBUHU nojyye-

HHA IIOKa3aHNUA xp 3a1aHa BbIpa>XCHHUEM BH A

A — eH(.\' .rp)‘ (29)

1
2

B cucremax KOHTposs M ympaBsieHus 00BEKTOM MHHUMH3ALMA pa3HULA paccornacosa-
HHs BBIXOJHOIO MapameTpa H Mepbl 00ecreunBaeTes 3a CYéT MOCTPOEHUA OTPHLATEIbHON 06-
paTHOH CBsA3U. B kayecTBe Mepbl HEONpPENENEHHOCTH COCTOSHHS OOBEKTA Jlazapes B.JI. npea-
JIOKKUJT UCTIONBL30BATE /UIA TIOCTPOCHHSL KOHTPOJIA HaJ OOBEKTOM I10JOBUHY SHTPOMHHHOTO HH-

TepBaia HEONpPEACACHHOCTH U PACCMATPHBATH €10 KaK YHTPOIHMAHLIHA NoTeHMan obbekra [9].
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Hepréx mMoaeny HEONpPENENEHHOCTER Ui CHMMETPHYHOTO Paclpee/IicHHsl paccoriaco-
BAHHS BBIXOLHOTO TapameTpa JaHa Ha ¢urype 4, a, rJie HCMOIB30BAHbI CIICAYIONIHE 0603HAYC-
HUA.

410 — cuMMeTpHYHAs MOJEINb PABHOMEPHOTO PacTIpeResIeHNs;

415 u 420 - napameTpudeckuit W IHTPONUIHBIN MHTEpBATBI HEOTIPEAEAEHHOCTH ISt
CUMMETPHYHON MOJEITH pachpeae/ieHus

Koa¢pdhrumnent sHTpomy CHMMETPHUHOTO pacipeeNeHHs BBOAMTCS KaK OTHOIICHHE SH-
TPOTIUHHOTO HHTepBana 420 HeoNpeaeTEHHOCTH PaccOTTaCOBAHHS BBIXOIHOTO napaMeTpa K ero
NapamMeTpuIeckOMy UHTEpBasly 415, paBHBIX yABOSHHBIM 3HAYEHHAM SHTPOMMIHOIO MOTEHI[HA~
Jla CUMMCTPHYHOTO pacnpejieNienns 2Ay; ¥ CpeIHEro KBajJpaTHYecKoro oTkiIoHeHHs 26. Dop-

MYyJa U1s onpeaescHs Koo GpuumenTa SHTPONNH CHMMETPUYHOTO PACTIPEACICHHS HMEET B

K, = % . 30)

Koapduuuent surponnu cummerpuunoro pacnpenenenus Ky, PaBHBIH OTHOLIEHHIO JH-
TPOTMHHOTO MOTEHLMANA CHMMETPHYHOTO PACIPE/Ie/ICHHs BBIXOAHOTO MapaMeTpa K CpeaHeMy
KBAIpaTHYCCKOMY OTKJIOHEHHIO BBIXOJHOTO MApaMETPa OTHOCHTENBbHO CPEAHEro 3HAUYCHUS,
NPeACTaBAAET c000# Ge3pasmMepHbIi HOPMUPOBAHHbBINA NPU3HAK CHMMETPHYHON MOJETH pacrpe-
AC/ICHHU, HCITOIB3YEMOTO Il OLEHKH I10JI0XKEHHUS MaTEMaTHYeCKoro oxuaanua. Kospduument
SHTPOTMHH CHMMCTPHYHOIO PaCpeaeeH s TaK XK€, KAK SHTPONMHHBIN [IOTCHIMANI CUMMETPUY-
HOTO pacrpesie/ieHns 6a3UpYIOTCA Ha YCIOBHOM HTPOIMHA PACpPEeeHHs NPH YCI0BHH noJay-
HCHHA OLUCHKH CPEIHETO 3HAYEHHUS, PABHOIO MATEMATHYECKOMY OXH/IAHHIO, HEOTPEAESIEHHOCTh
KOTOPOro MOJCIHPYETCA PABHOMEPHBIM CHMMETPUYHBIM PacIpe/ie/IcHHEM.

OtnuuTenbHas 0COGEHHOCTE pacnpenencHuil ¢ HECUMMETPHYHONH HECMEIIEHHONH TUIOT-
HOCTBIO PaCNpCACICHUS COCTOUT B TOM, YTO MIOTHOCTb BEPOATHOCTH PACIIPEENCHUs PaBHA HY-
JII0 TIpH OTPHLIATC/IBHBIX 3HAYCHHUAX BBIXOAHOrO mapameTpa. Tax Kak npelesibHOE BhIpaKeHHE
no/ uHrerpaiom llennona (20) pasHo Hyino,

lim(zlnz) =lim(nz?) = In0°=In1=0
z-0 z-0
TO JAJ1s ONMPEACTCHHUS SHTPONUH HECHMMETPHYHO paclpee/ieHHOTO HECMELIEHHOrO BbIXOIHOTO

rnapamMeTpa UCIoJIb3yeTCs BBIpaKCHHE BHa

H,(»)==[ £,()In £,()dy. (31)

Ipy nenonb30BaHMN MIOTHOCTH PABHOMEPHOrO PACHPECICHHS B KAUCCTBE MOJIETH He-
CMEIIEHHOH HECUMMETPHYHON IJIOTHOCTH PACHPENEIICHHs BBIXOIHOTO napamMeTpa MHTEpBaJ 3a-
naéres 0T 0 10 ero MaKCHMAIbHOIO 3HAYEHHS Ay, NPHHMMACMOTO B KAUeCTBE SHTPONMUIHOTO
HOTCHIMAIA HECUMMETPUMHOTO HECMELUEHHOrO pacnpeneneHns. Yepréx Moaenn Heonpeaenéu-

17
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HOCTCH JUIsl HECHMMETPHYHOTO paclpeAcsieHUs MMOKasaHo Ha durype 4, 6, rae HCIONb30BaHbI
creayomue 0603HaYCHH S

425 — HeCHMMETpPHYHAsA MOZEIb PABHOMEPHOTO pachpe/IeNIeHHUs;

430 u 435 —uMHTepBaNBl MapameTpUYECKOd M IHTPONMUHHOMN HEOIpeenEHHOCTH 1Jis
HECHUMMETPHYHOH MOJENH pacTipesieNieHHs, paBHble KOPHIO KBAJPATHOMY BTOPOTO HAYaIbHOTO
MOMEHTA /1M, U IHTONUIHOMY OTEHIHANY Ay, HECUMMETPUYHON MOJIENIH paclpeaeiiCHNUS

440 — nucTaHUMA MOJNOXKEHHS LEHTpa paclpeneeHus OTHOCUTENbHA Hayala OTCYETa,
paBHas MaTeMaTHYECKOMY OXHAAHUIO M,

W3 pacemorpenns urypet 4, a v duryper 4, 6 ciieftyer, 9TO HHTEPBasIbl MapaMeTpHUe-
CKOH HeonpeeE¢HHOCTH 415 1 430 3a1a10T pasHble CYLIHOCTH PACTIPEACICHHUI.

W3 pacemotpennust ¢urypsl 4, a ciepyer, uto uuTepsan 415 pasHblil 20 onpenessier
CPEIHEKBAAPATHYCCKHH pasOpOC pacTpeieIeHUs OTHOCHTENBHO LIEHTPa PacpeaeseHUs, 3a1aH-
HOTO NOIOXKCHUEM MATEMAaTHYECKUM OxuAandeM M. U3 paccmorpenus durype 4, 6 cnemyer,
4TO MHTepBan 430 3a1aéT paccTosHUE OT Havana OTCUETA 10 CPEIHETO KBAAPAaTHIECKOrO 3HAUe-
uusd. MHTepBan 430 paBeH KOpPHIO KBaAPAaTHOMY M3 BTOPOrO HaYajibHOIO MOMEHTA HECHMMET-
PUYHOrO pacnpeneieHus. s HeCMEEHHOr0 HECHMMETPUYHOTO Paclpeae/IeH!st HaYauo OT-
cuCTa COBNANACT C HA4YaI0M KOOpAMHAT. il HECHMMETPHYHOTO paclipe/ic/eHHs HHTEePBa Na-
PaMETPUIECKON HEONpeAeEHHOCTH 415, paBHbI YABOCHHOMY CpPEJHEMY KBAAPAaTHYECKOMY
pasbpocy 26 BBIXOJHOTO MAPaMeTPa, OTKIAAbIBAETCA CHMMETPHYHO OTHOCHTENLHO LeHTpa pac-
NpeneseHus, KOTOPLIM 3aiaH AucTanuuei 440, 0TI0keHHONH OT Hayasa OTCU&Ta paBHOIt maTe-
MaTHIeCKOMY oxuaanuo M. Kak caegyer u3 moaenu ¢urypel 4, 6, auctanunu 415 u 430 nme-
I0T Pa3/INHbIE CYLHOCTH /I PAClpeaeNeHns BBIXOAHOTO NapaMeTpa.

AHANOrHYHO PACCMATPHBAIOTCA MHTepBanbl 420 u 430 ans SHTHPONHITHOM Heolmpele-
néHHoCTH. MHTepBan sHTponuitol Heonpenenéuuoctu 420 Ha durype 4, a OTKIaAbIBAETCSA
CHMMETPHUYHO, OTHOCHTEJIBHO IOJIOKEHUSA LIEHTPa pachpeaeieHus], 3a8JaHHOr0 €ro MaTreMaThye-
CKHUM OxHAaHneM. MnTepsan sHTponuiiHoit HeompenenéunocTn 435 Ha durype 4, 6 oTKIaAbIBa-
€TCA OT HavaJla OTCYETa HECHMMETPHUYHOTO PaCipeIeeHus.

Auddepenumanbuas SHTPONNs ANsl ONpeeneHus HEONpeaeNEHHOCTH MOMOKEHUs LeH-
Tpa HECHMMETPHYHOTO PACHPENE/ICHNSA, PACCUUTBIBACTCA KaK YCJOBHAA SHTPOIMHA H3MEPEHHMA

IIpHU YCJIOBUH NOJYYCHHS [TOKA3aHUA Xp, PABHOrO MAaTEMATHYCCKOMY OXKHIAAHHUIO M.

H(YIM)==[ f,(y=M)In f,(y~ M)dy . (32)

Tak kak ycnosnas sutponus (32) 4ns onpe/ieneHns HHTEpBAIa SHTPONUHHON Heonpee-
NICHHOCTH OTHOCHTEJILHO LEHTPa Pacrpeie/ieHnii He PABHA JHTPONTMH HECHMETPHUHOTO pacnpe-

AeneHus (31), TO MHTEPBAbI SHTONMIAHON HEONPeneNEHHOCTH 15 CHUMMETPHYHON Mojaean 420
18
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U JUI HECUMCTPHYHON MOJIENH 435 Tak ke MMEIOT pa3iiHvHble 3HayeHHs. MHTepBan 420 oTkia-
ABIBACTCA OTHOCUTENIBHO LICHTPA Paclpele/ICHUs W CMEIEH MO OTHOLICHHIO K HAavyaly KOOPAH-
Har.

TakuMm 00pa3oM, HHTEpPBAIBl IHTPONMIAHO HeonpeaenéHHocTH 420 u 435 1 cUMMeT-
PUYHOM W HECUMMETPHYHO MOJIENTH PacTpee/ieHUsi HMEKOT pasHbIE CYIIHOCTH MO OTHOLICHHIO K
pacnpeneneH o BEIXOAHOTO apameTpa.

Koa¢pduunent surponun Ky, 1718 HECHMMETPHYHOTO Pacrpe/iesIeHusT TapaMeTpa X PaBeH
OTHOIUCHHIO WHTEPBANla SHTPONMHWHON HeonpeaenéHHocTH 435 K MHTEpBaNy MapaMeTpUIeCKol
HEONpeeNEHHOCTH 430 BbLIXOAHOrO NapameTpa, KOTOPbie PaBHbI SHTPOMHAHOMY HOTEHLHANY
HCCHMMETPUYHOTO PaclpeAcNeHUs] Ay, U KOPHIO KBaJPaTHOMY BTOPOTO HAYaJlbHOI'O MOMEHTA
VM5 , COOTBETCTBEHHO.

®opmyna st onpenencHus kKodGQUIMEHTa SHTPOIIMH HECUMMETPUYHOIO pacripenesie-

HHST UMECT BUA:

K, =—F=. (33)

Hn
m,

Kosdduunent snrponun Heccumerpuunoro pacnpenenenus (33), paBHblil OTHOLLEHHIO
SHTPONMHHOrO OTEHUKAIA HECHMMETPUYHOIO PACNPEALICHUs BbIXOAHOTO 1apaMeTPa K KOPHIO
KBaJpaTHOMY, B34TOMY OT BTOPOr0O Ha4ajlbHOI'O MOMEHTA PACIpPEeAe/ICHNS BLIXOJHOIO NapamMeT-
pa, mpeacrapiser cobor Ge3pasmMepHblii HOPMUPOBAHHBIN NPHU3HAK GOPMBI HECHMMETPHUUHOIO
pacnpeaenenus [15].

JHTPONNSA HECUMMETPHYHOIO HECMEIEHHOTO pachpeiaeieHus obJiagaeT CBOHCTBOM
NPONOPLUMOHATIBHOCTH [0 OTHOIIEGHUIO K SHTPOIIHH CUMMETPHPOBAHHOTO PACHpee/IeHHs, OTY-
YCHHOTO INOCPEACTBOM OTPAKECHHSA HECHMMETPUYHOTO pacrpeielieHusl OTHOCHTEJIbHO Hayaa
xoopauHar. Ecau f(X,0,1,A) ~ MIOTHOCTb HECHMMETPHUYHOIO pacnpeieseHHs, TO MIOTHOCTb
COOTBETCTBYIOIIETO CHMMETPHPOBAHHOT'O PACTIPECIIEHUS HMEET BHI;

0.5 - /(Y. o.B.A) npu y=20,
0.5-/,(-Y

Tak xak AJA CHMMCTPHUPOBAHHOTO pacnpeac/ICHUs MPOUCXOANUT YBCIUYECHHUE JUana3zoHa

J(x.ouB.h) = (34)

JoLBA) nmpu ¥y <0

BBIXOJHOIO ApaMeTpa B [Ba pasa, TO CMPaBEAINBA JHHEHHAs IPONOPLUHOHATILHOCTD /IS 3H-
TPOIHII CHMMETPUPOBAHHOI'O H HECHMMETPHYHOTO paclipe/IeNeH il BHAA:
H(x,0.B2)=H (y.o.p.X)+In2 (35)
Tax kax /I CHMMETPPUPOBAHHOTO paclpee/ieHus CIIPaBe/UTBO BRIpaXeHHe (28) ws
YCJIOBHOH SHTPONHAN U3MEPEHNS NPU yYCTOBUH TOJTy4CHHs NIOKA3aHUS X, PABHOTO HYIIO, TO 3a-
NMUCaB NOrapuM NPOM3BEEHHS KaK CyMMY JIOTapU(MOB, MOJTYUHM ISl SHTPONIHH CUMMETpPH-
POBAHHOIO pacrpee/IeHHs BblpaXKeHUE BHIA:
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Hi(y,a,B,A)=In2+1In4,, . (36)

Conocrapnss Beipaxenue (35) u BeipaxkeHue (36) MONYYHM, 9TO IS MOJIETH HECHMMET-
PUYHOTO pacnpeieneHns BBIXOAHOTO NapaMeTpa CjeAyeT 00ecrneddTb PaBeHCTBO JHTPOIHH
pacrpeseneHus | lorapuma SHTPONUHHOTO MOTEHIMaa He CHMMETPHYHOTO PaclipeaeeHHs

H,(y,0,B,A)=InA,, . 37
dopmyna Ans pacyéTa SHTPONUHHOTO MOTEHIIHAIA HECHMMETPUYHOTO pacTipeIe/eHHs
App , IPH U3BECTHOH SHTPOIHK H,(X, 0, 3,A) IPUMET BU:
Ay, =exp(H, (y,0,B,1)). (38)

Taxum obpasom, u3 seipaxenus (38) cieyer, 4To IHTPONMIAHBI MOTEHLUHAT HECHMMET-
PHUYHOTO HECMEIIEHHOTO PACTIpe/Ie/ICHHs PaBEeH SKCIOHEHTE C IOKa3aTeseM, PABHBIM SHTPOIHH
HECHMMETPUYHOT0 HECMENIEHHOIO paclpeie/IeHHs BEIXOHOIO [1apaMeTpa.

Tak kak cpenmnee kBaapaTHueckoe OTKJIOHCHHE Gg JUIS CHMMETPUPOBAHHOIO OTHOCH-
TCIBHO Hayaja OTCYETa PacIpe/ie/IeHHs apaMeTpa X, PaBHO KOPHIO KBaJpaTHOMY OT BTOPOTO
Ha4ajJbHOrO MOMEHTA M), PACCYUTAHHOMY JJI MCXOJHOIO HECHMMETPHYHOIO HECMELEHHOIO
pacrpeieneHus BLIXOIHOrO NapaMeTpa y

o, = . (39)
TO KO3(QQHUUHEHT SHTPOIHH HECUMMETPHYHOIO PACIIPE/IEIEHAsS MOXKHO MONTYYHTh KaK Ko3hH-
LUHUCHT SHTPONHMH CHMMETPHPOBAHHOIO PACHPE/IE/ICHHs!, IHTPOMHUsI KOTOPOro OIpeaesieHa CBO¥i-
CTBAMH HECHMMETPHYHOIO paclpeaeieHus.

[lockonbKy MHTEpBaNbI JHTPOIIMIHON M MAPAMETPUYECKOH HEONMpPeaeIEHHOCTH Ipomnop-
LMOHAIBHBI MaciuTabaM pacnpeieneHnsa, TO OTHOIIEHHE HHTEPBAIOB A1 HECMEIIEHHBIX
HECHMMETPHYHBIX PACTIPCACICHHH BBIXOJJHOTO NapaMeTpa He 3aBHCHT OT MacluTaba pacrnpese-
JICHUS U TIOIHOCTBIO ONpEae/seTcs napamMmeTpaMu GopMei.

Takum obGpasom, xoaghuyuenm sumponuu necummempuunvix pacnpedenenuti npeo-
cmaensem cobotl He3a8UCUMbLE NPUSHAK DOPMbL HECMEUWEHHBIX HECUMMEMPUUHBIX PACRpedee-
nui [15]. O6beannenne HEPOPMALMOHHOTO IPH3HAKA POPMBI, B KAYECTBE KOTOPOTO HCIIOIB30-
BaH KOO(QQPHUUHEHT DHTPOMUM HECHMMCTPHYHBIX PACTIpe/le/IeHHH, ¢ BEPOATHOCTHBLIMH MIPH3HAKA-
MK (hOPMBI aCHMMETPHH U JKCIIECCa MO3BOIHIO NOMYYHTh SHTPOITMHHO—TIAPAMETPHYECKOE TTPO-
CTPaHCTBO MPU3HAKOB I 0TOOPaXKEHHA KOOPAHHAT TPACKTOPHUI BO3MOKHOTO MOJNOKCHHS 00b-
CKTa IPH HECHMMETPHYHOM HECMEIIIEHHOM Paclipe/IelIeHHH BBIXOIHOTO [TapaMeTpa.

Bo3moskHbIE 1ONIOXEHHS 06BEKTa B KOOPHHHATHOM JHTPONMUHHO-TIAPAMETPHUYECKOM
NPOCTPaHCTBE NPH3HAKOB HECHMMETPHUYHBIX HECMEIUEHHBIX pachpeleseHHi BbIXOAHOIO napa-
MeTpa AaHbl Ha GUTYpe 5 B BUJlE MTIOPbI IIPOEKUMI TPAEKTOPHIT pacrpe/lenieHHil BLIXOAHOTO Ma-

paMeTpa:
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— (urypa 5, a — IpoeKLMs TPACKTOPHH Ha IIIOCKOCTD, 3aJaHHYI0 IPU3HAKAMH aCHMMET-
pun U K03 dHUIHEHTa SHTPOITHH HECHMMETPHYHOTO PacTpeAcIeHNUS;

— ¢urypa 5, 6 — npoeKuus TPaeKTOPHIl Ha MIIOCKOCTb, 3a/IaHHYI0 MPU3HAKAMH SKcLecca
¥ KO3 PULHEHTA IHTPOIHH HECHMMETPHYHOTO pacipeieeHu.

— ¢urypa 5, B — NpoeKLHs TPACKTOPHIT Ha MIOCKOCTD, 3aIaHHYIO [IPU3HAKAMH aCHMMET-
pYH H 3KCIECCa HECHMMETPHYHOTO pacTipeieicHus.

Ha npoekuusax amopsl HCIIONB30BaHbI CIEAYIOUINE 0003HAYCHHUS:

505 — TouKka MNONOXKEHHA ONTHMANBLHOTO COCTOAHMS CHCTEMBI MPH HECHMMETPHUIHOM
pacipeae/ieHH BIXOAHOIO NapaMeTpa;

510 - TouKa 11010XKEHUS PEAILHOTO COCTOSHMS CHCTEMbI IPH HECHMMETPHYHOM pacpe-
AC/IEHUH BBIXOJHOIO NapameTpa;

515 — rpanuua 30Hbl KOHTPOJIA B MPOCTPAHCTBE SHTPOIHIHO — MAPAMETPHUESCKUX pu-
3HAKOB HECUMMETPHYHOTO PACIPEAEIEHH BBIXO/IHOTO MTapaMeTpa;

520 — KpHBBIC OIOKEHHS CUCTEMBI HIPH HCIIOIB30BAHMH JUIA BBIXOAHOTO [1apamMeTpa Le-
1eBOro pacnpese/cHus us Gopm ceMeiictsa Beitbyana—I HeaeHko;

525 — KPHBBIC [IOJIOXKEHHA CHCTEMbI IPH HCITONb30BAHUH [/ BLIXOAHOTO [apameTpa Lie-
JIEBOTO pactpeieicHus u3 GOpM ceMeHcTBa raMma pacipeaeIeHuit;

530 — KpUBbIE ONOXKEHHUS CHCTEMBI IIPH MCIIONB30BAHUH /I BEIXOAHOTO [1apamerpa Le-
JIEBOTO pacnpeieneHust U3 Gopm JIorapu(pMHIECKOr0 HOPMAIBLHOTO PaclpeIeieHN;

535 — TOYKa NONOKEHUS CHCTEMBI IIPH HCIIO/B30BAHUM (OPMBI HECHMMETPHIHOTO KC-
TIOHCHLIMAJIBHOTO pACNIPE/CNICHUs BBIXOJHOTO TMapaMeTpa, COBMANAIOLICIO C paclpeaesieHHeM
IMupcona x2 ¢ TpeMs CTENECHSIMU CBOOOIbI;

540 — ToYKa MONOXKEHHA CHCTEMBI MPH MCMONB30BAHHH [ BRIXOAHOrO [apaMerpa oT-
PaXX€HHOTO OTHOCUTENBHO LIEHTPA HOPMATILHOTO PACHpEAEIeH s,

545, 550 ~ TOUKH MOJIOKEHHMs CUCTEMBI MPH HCIIOIB30BAHUH [UIA BBHIXOJHOIO napaMmerpa
CHMMETPHYHBIX (OPM TOrHCTUYECKOI0 H HOPMAJILHOTO PACIIpe/IeIeHHI;

555, 560, 565 — KpuBbIE I1070XKEHHS CHCTEMBI IIPH HCIIOb30BAHHH IS BBIXOAHOIO Ma-
paMeTpa UEICBOro pacipeneneHus u3 ¢opm pacnpenencHuii [Tapero npu pasmuyYHBIX CMEIICHHU-
AX X0 JIGBOH IPaHHUBI BOSMOKHBIX 3HAYCHUI KOTOPOH COOTBETCTBYIOT 3Hauenus 0,9, 1,1 u 1,3.

B npocrpanctee 3HTponuitHO-MapaMeTpUUeCcKOro NOTEHIHAMA TOYKA [TOJIOKEHNS ONTH-
MaJbHOrO COCTOAHMA cHCTeMbl 505 ompeacsnseTcs LENCBOH MUIOTHOCTHIO HECUMMETPHYHOTO
pactipeie/ICHUs BRIXOAHOrO MapameTpa M COBIALAET € MOJIOKCHHEM almpHOPHO H3BECTHOI
HCCHMMETPUYHON MOJIENN pacnpenencHus. Ha ¢urype 5 Touka onTHMaibHOTO COCTOSHHS CH-
cTeMbl 505 NpH HECMMMETPUYHOM PACTIPCACICHUHN HAXOMMTCA Ha KPUBOH 520 BO3MOXKHBIX MO-

JIOKEHUH CHCTEMBI [IPHU UCTIOJB30BAHUH JUJIA BBIXOJIHOIO napamMeTpa LeJICBOro pacrnpeacieHHus
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13 Gopm cemelicTBa ramMMa pacrpesiesicHHi. PeansHoe cocTosHHE cucTeMbl 510 OTIHYAeTCs OT
€T0 ONTHMANBHOTO MOJIOKEHHS 505 BCae/ACTBHE ACHCTBUA BHEIIHUX BIMSIOLIUX ASCTAOHIU3H-
pyromHx ($akTOpOB M MOCTOSHHO MEHSAIOMMXCS BHYTDEHHHX CBOWCTB CHCTEGMBI: BHYTPCHHHX
CBS3CH, 1APAMETPOB 3JIEMEHTOB U CPEJIbI, COCTABIAIOLIMX CHCTEMY.

Touka nonoxeHns peanrbHOro COCTOAHUS cUCTeMbl 510 HaXOAUTCS BOIH3H ONMTHMATBHO-
ro cocTosHMs. Tak Kak peanbHOE COCTOSHHS He COBMAAAET ¢ BO3MOKHBIMH MOJACIAMH €€ COCTO-
AHUA, TO TOYKA TOJIOXKEHHS PEATBHOTO COCTOAHUS 510 pacnonaratbcst BONH3H KPHUBBIX BO3MOX-
HBIX TOJIOXKEHHH CHCTeMBI. [l peasbHOTO COCTOSIHUA 510 BO3MOMXKHO W3MEHEHHe CBOKCTB CH-
CTEMbI, KOTOPbIC 0TOOPAXKAKTCA B U3MEHEHHH POPMbI U MacwiTaba MOJAENH paclpeleeHns Bbl-
XOJHOro napamerpa.

o >70#i nprynHe NpU NPOBEASHHH MOHUTOPUHIA U KOHTPOJIS BAXKHO ONPENEIHTH [Iepe-
X0/l CHCTEMBI B HOBO€ COCTOSIHME H3-3a U3MEHEHHUS CBOHMCTB Mojeld. Tak Kak BO3MOXHBIE CO-
CTOSAHMA MOJENHM HAXOUATCA BONM3M ONTHUMAIBHOTO COCTOSIHHMA, TO B OHTPONHIHO—
NapaMeTpUIeCKOM NMPOCTPAHCTBE MPU3HAKOB BLIAC/IACTCA MPaHALIA 00JIaCTH KOHTPOId 515 ¢ u3-
BECTHBIMH JIOIIYCTUMbIMK (OpPMaMM MojeNed HeCHMMETPUUHBIX pPaclpeseNCHHH BBIXOLHOTO
MapameTpa, KOTOpble XPaHATCs B 6a3e JaHHBIX STaTOHHBIX NAPaAMETPOB PACTIPEAENEHNS BbIXO/I-
HOro napametpa. [Ipu BbIX0Je CUCTEMBI 3a Mpe/enbl 061aCTH KOHTPOJIS MPOHCXOIUT Tpancop-
Malus 3aKOHA PAaclpEIesICHNs yNPaBsgeMOro napamMeTpa 3a CH&T H3MEHEHHsI HACTPOEYHBIX M1a-
PameTpoB perynaTopa. s peaibHOTO COCTOAHMS CHCTeMBbl BbIGHpaeTca Hanbomee GIH3KO pac-
IOJIOKEHHASA MOJEIb, [IOCIIE YET0 ONPEAETIAIOTCA ¢& MapaMeTphl.

ABTOp MpEMTAraemMoro H3odpereHust yOCKAEH B TOM, YTO OTOGPAXCHHE [OJIOKCHHSA
00BCKTa B KOOPJMHATHOM 3HTPOMHAHO—1aPAMETPHYECKOM IIPOCTPAHCTBE [PHU3HAKOB HECHM-
MCTPUYHBIX HCCMELIEHHBIX PACIPEAC/ICHHH BBIXOMHOIO MapaMeTpa Mo3BOJIAET PeaM30BaTh HO-

BbIC BO3MOXXHOCTH MPH MOHHUTOPHUHTE U KOHTPOJIE Hax CTOXAaCTHYECKON CHCTEMOH,

Onucanne aJIropuTMa MOHHTOPHHIA H KOHTPOJISI HAajl CTOXACTHYECKOH CHCTEMO
NPH HECMEIUEHHOH HECHMMETPUYHOI Lie/IeBOI NIOTHOCTH pacnpe/eeHus
BBIXOJHOI'0 MapaMeTpa

Cxema mnpouecca Ha (GUrype 6 MIUTIOCTPUPYET HOBBIE BO3MOXKHOCTH H OCOGEHHOCTH
MPEANAaraeMoro crocoba MOHHTOPUHIA H KOHTPOJIA HaJl CTOXACTHYECKOH CHCTEMOH ITPH HECHM-
MCTPHYHON HECMELIEHHON LENICBOH MIOTHOCTH PacTpe/ielCHHsS BIXOJHOTO napamerpa. s pe-
almu3alny HOBBIX BO3SMOXHOCTEH B IMpPEINONAaracMoM H300PETeHHH MpPOBOAATCS CHEAYIONINE
JCHCTBHSA, HNMOCTPUPYEMBIE B BUAE ITArNOB NPOLIECca MOHUTOPHHTA B KOHTPOIIs Ha durype 6:

— sTana 605 onpeaeneHns KOOPAMHAT NPOCTPAHCTBA IPU3HAKOB GOPMBI 715 HECHMMET-
PHYHOW NJIOTHOCTH pacripe/leieHus;

—orana 610 popMHPOBAHKS MPOCTPAHCTBA ONTHMATLHOTO COCTOSHHS CHCTEMBI;
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—9Tana 615 onpeneneHns IMCTaHIIMH MEK/Ty MOTOKCHHSAMH BO3MOXKHBIX MOfeNel u pe-
QJIBHOTO COCTOSIHHH;

- 9Tana 620 Bebopa GopMbI MOENH U3 YCIOBHS MHHHMYMa AHCTaHLMM MEXKIYy Moje-
JILKO U PEATBHBIM COCTOSHHEM;

— oTana 625 onpeneneHus Maciutaba MOJENH paclpeieieHHs BbIXOXHOrO napameTtpa
CTOXACTUYECKOU CHCTEMEI;

— oramna 630 coXpaHeHHs MapaMeTPOB MOJENH paclpeAcieHus B 6a3e JaHHBIX,

— 9Tana 635 ONpeeNeHns PacCOracOBaHMs MApPaMeTPOB MOJETH PealbHOro M OINTH-
MaJIbHOI'0 COCTOSIHUA CTOXaCTHUYECKOH CHCTEMBI;

—orana 640 ONTUMU3ALKMK PACCOIIACOBAHMA [1APAMETPOB MOACIIH;

— JTana 645 KapTUPOBAHUA MOJIOKEHHs CHCTEMbI B IPOCTPAHCTBE MPH3HAKOB PaCIIpese-

JICHHJ BBIXOZAHOT'O NapameTpa.

Onpedenenue koopounam npocmpancmea RpusHaxos Gopmsl Oas HECUMMEMPUYHOU
HeCMeWEHHOU NTOMHOCIMU PACHPEOeNeHUs BbIXOOH020 NAPAMEMPA CMOXACMUYECKOT CUCTeMbl

[lepBoe nefictBue, umocTpupyemoe stanom 605 cXxeMsl mporecca Ha durype 6 3akio-
4acTCAd B ONPE/CACHUM KOOPJHMHAT IMPOCTPAHCTBA IIPH3HAKOB (OPMBI Ul HECHMMETPHYHOMH
IMIIOTHOCTH pachpeienenus. KoopanHatel npocTpaHcTBa 3a/aHbl Ge3pasMepHBIMU MPH3HAKAMH
(OpMBI pacrpesieNeHns i PACCUHTBIBAIOTCA MO HopMyITe MaTtpu4Horo Bexropa (12). B kauectse
NapamMeTPHYECKHX NPU3HAKOB (HOPMbI pacipeaeneH sl HCIONIb30BaHbl aCHMMETPHS H 9KCLECC,
XapaKTepU3YIOIIKE CKOIUCHHOCTb W OCTPOBEPUIMHHOCTDL pacrpenesieHns. TpeTbs KoopauHaTta
3a/laHa HE3aBUCUMBIM HH(OPMALMOHHBIM NPH3HAKOM (QOPMBI pacnpesieieHus — kodhdHLHeH-
TOM SHTPOIHH HECHMMETPHYHOTO pacrpeacierusa. OTobpaxeHue pacnupeacieHusi BRIXOJHOTO
llapamMeTpa CHCTEMBI B TPEXMEPHOM MPOCTPAHCTBE NMPH3HAKOB HOPM pacrpenesieHus obecrneyn-
BACT KOHTPOIIb IOJIOKCHUS CHCTEMBI 10 OTHOLIEHHIO K BO3MOXKHBIM (DYHKUHOHAJILHBIM COCTOS-
HuaM. Takue napameTpel kKak BTOPOH HAaYasibHbi MOMEHT, TPETHl LEHTPaIbHBIH MOMCHT M JH-
TPOMUAHO-TIAPAMETPHUECKHIT IOTCHIMATT HECHMMETPHUYHON TJIOTHOCTH PacrIPEC/ICHHS BHIXOA-

HOr'O [apamMeTpa CHCTEMBbI ONpeAenstoTes 1o Gopmynam (13), (14) u (15), cOOTBETCTBEHHO

DopMUpOSAHUU NPOCMPAHCIMNBA ONMUMANBLHOL0 COCMOAHUA CMOXACIMUYECKOL CUCMEMb

OcHoBHasl Lenb AeHCTBHA, HIUTIOCTPUPYEMOTo 3TanoM 610 cxembl npouecca Ha ¢durype
0, COCTOMT B TOM, YTOOBI MONYYHTH TONOKEHHS MOAENTEH W MONOKEHHE COCTOSHHS HECHMMET-
PUYHOTO pacnpeieNeHUst BEIXOAHOIO NapamMeTpa CHCTEMbl B HOPMHPOBAHHOM MPOCTPAHCTBE KO-
OpAMHAT ONTUMATIBHOTO COCTOSHUS 505 ¢ HECHMMETPHYHBIM pAaclpe/eIeHHEM BbIXOIHOTO Ma-
pamerpa. Cxema npouecca GOpPMHPOBaHMSA NPOCTPAHCTBA ONTHMAIBHOIO COCTOSHHS CTOXACTH-

HECKOH CHCTEMBI 1aHa Ha Gurype 7 8 Buje stanoB 715, 720, 725 u 730.
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U3 duryper 7 cnenyet, 4To nepBoe OTIHYHTENBHOE AeiCTBYE IPENOIaraeMoro crocoba
MOHHTOPHHIA H KOHTPOJIA HaJl CTOXaCTHYECKOM CHCTEMON NIPH HECMELIEHHOH HECHMMETPUYHOIM
LeNCBOH TIOTHOCTH PacnpeeIeH s BBIXOHOTO [TAPAMETPA CONEPHKHT

— 9Tan 715 3aJaHus TPAHHIl 30HBI KOHTPOJA B [POCTPAHCTBE NMPH3HAKOB ONTHMAIBHOTO
COCTOSIHUS IIPH HECHMMETPHYHOM PacIipelIe/ICHUH BBIXOJHOTO I1apaMeTpa CTOXAaCTHYE-
CKOW CHCTEMBI,

— otan 720 onpeleneHns HOPMHUPOBAHHBIX KOOPAHHAT MOJOKEHHS A1 COCTOSHUS pac-
NIPEIICJICHUA BBIXOAHOTO [1apaMeTpa B IPOCTPAHCTBE MPU3HAKOB ONTUMAIbHOIO COCTO-
STHUs CTOXaCTUYECKOH CHCTEMBI;

— oTam 725 ONpEeAe/eHHs KPUTEPHsS AN COCTOAHHMS CTOXACTHYECKOH CHCTEMBI B IpO-
CTPAHCTBE MPH3HAKOB ONTUMAILHOTO COCTOSHHSAS

— oran 730 onpeneneHus HOPMHPOBAHHBIX KOOPAHMHAT MOJIOKEHHI BO3MOKHBIX MOAENEH
B [IPOCTPAHCTBE [IPU3HAKOB ONTUMAJILHOIO COCTOSTHUSI;

Cyrb cxembl nponecca GOpMHUPOBaHHS MPOCTPAHCTBA ONTHMAIBHOIO COCTOSIHUS CHCTE-
Mbl COCTOUT B OIPEAEICHUHN KOOPAUHAT BO3MOXKHBIX MOJIENEeH BOIH3H ONTHMAIbHOIO COCTOSHHS
B MPeJe/1ax IPAHULIbI KOHTPOJIS.

Oran 715 cxembl npouiecca Ha GHUIrype 7 COCTOHT B 3ajaHHU IpaHHULl 30Hbl KOHTPOJIA B
IIPOCTPAHCTBC NMPHU3HAKOB ONTHUMAIBHOIO COCTOSAHHUS C MOMOIUBIO Boipaxkenus (16). Jna ontu-
MaJIbHOTO COCTOAHMA CYUIECTBYET 30HA PabOTOCMOCOOHBIX COCTOSIHUH, KOTOPBIE OTCIEKHBAKOT-
¢sl Mo (opMe BBIXOJHOTO MapameTpa. VIHTepBabl H3MEHEHHS NPH3HAKOB JUIS 30HEI KOHTPOJIs
3alaHbl C MOMOLIBIO NMPOM3BEACHHUA 3HAYCHHA NPHU3HAKA ONTHMAIBLHOTO COCTOAHMA (Sko, Exo,
Kiimo) Ha K03 dUUMEHTE HHTEPBATIOB MPU3HAKOB a, b, ¢. TOraa MoI0KEHHE BO3MOKHBIX 3HAYC-

HWH B SHTPONMUHAHO-NAPAMETPHIECKOM MPOCTPAHCTBE COCTOSHUN BBIXOIHOMO MApaMeTpa orpa-

HHUEHO 3HaueHnsMH npusHakos Sk, (1t a), Fx,(1+b), K, (1+c) no npusHakam acHmmer-

PHH, dKCLECCa U KOIQPHUNEHTA SHTPOIIUH HECHMMETPHIHBIX pacnpeieeHuH.

['paHuLbl HHTEPBAIOB MPU3HAKOB BO3MOKHBIX MO/IeJIe MOI'YT OBITh ONPEJCIEHB] IBYMs
cnnocobamu. [lepBoIii crioco6 cocTOUT B MOJEIMPOBaHUH O0BEKTA M IIOJYYEHUH IpaHHll Napa-
METpOB Ha OCHOBE MOJE/IH C HCNOJIb30BaHHEM MeTona MouTte-Kapiio HajoxeHHeM Ha Mojeiu
BBIXOAHOTO MapameTpa ¥ Mojestel Jectabunusupyromux ¢akropos. B aTom cnyuae mpusHaku
ONTHMANBLHOIO COCTOAHUA Sko, EXg, Ky OnpeneneHsl CBOWCTBAMU MOJENH CHCTEMEL. Hpyroi
TIOIXOZ CBSA3aH C HAKOIICHUEM CTATUCTHYECKHMX JAHHBIX O CTOXACTHYCCKON CHCTEME U OLICHKE
HHTEPBAIIOB MIPH3HAKOB 30HBI KOHTPOJIS [IPH YCJIOBUM, YTO CHCTEMa (HJIH MOAOOHBIE CHCTEMbI)
HaxoaUTCA B pabOTOCHOCOGHOM COCTOSHHH [J11 KOHTPOMHPYEMOTO pexuma pabotel. B sTom

CJIydae B Ka4e€CTBE OINTUMAJILHBIX 3HTponm7mo—napameTqueCKnx ITPU3HAKOB CHUCTECMBI Sk(), EXQ
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151 KHnO INIPHHUMAKTCA OUCHKH CPCAHETO 3HAYCHHA IIPU3HAKOB, IMOJIYYCHHBIX H3 MIPOBOJHMBIX
paHee HabmoaeHuld. B kadectBe HHTCPBAJIOB IMPU3HAKOB B CTATUCTUKE HMCITOJIBL3YIOT CpeAHHC
KBaJApPaTHUYCCKHUEC OLCHKH pa36poca. Tak kak B cnocofax aHa/M3a U CTATHCTHYECKOTO HaKoIuIg-

HHA UCITONB3YIOTCA PA3JIHYHBLIC METOABI OLICHKH UHTCPBAJIOB IMPU3HAKOB, TO AJIs 3a/1aHUS TpaHU-

Ubl 30HBl KOHTPONS YAOOHO MCIONB30BATh OIPAHMYEHHS] WHTEPBAIOB [PH3HAKOB Sko(lia),

Ex,(1£b), K, (1£c) ¢ ykasaHuem BekTOpa MPU3HAKOB ONTHMAILHOTO COCTOAHMS [Sko, EXo,

Kol 1 BeKTOpa Koa(¢uumenTos pasbpoca [a,b,¢]". T PaHHIa 30HBI KOHTPOJIS YCTaHABIHBAETCS
13 yCIIOBHsI, YTO BHYTPH IPaHULbI HAXOQUTCS HE MeHee 95 % pabounx cocTosHMi npu Bo3aei-
CTBHHM Pa3/IM4HEIX ACCTAOMIM3UPYIOMHX GaKTOpoB. BbIX0/ 3a IpaHHIy KOHTPONS paccMaTpHBa-
€TC KaKk Mepexofl B HepaboToCnocoOHoe cocTOosHHUE, Tpebyroliee KOPPEKLIHH MapaMeTpoB U
MaTpPHLL BEPOATHOCTEH B3aHMOCBA3EH CTOXacTHYECKOH cucTeMbl. [IpH 3anaHuy rpaHHLbl KOH-
TpoJIst B BHAC CQepbl, IAPAMETP Ymax PAAMyca 'PaHULBI B Anana3zoHe oT | a0 3. Eciu koddduim-
€HTBl pa3dpoca ONpencieHsl AT 3HAYCHHH CPEAHErO KBAApaTHYECKOro pa3bpoca, TO st
Hax0XeHNs 95 % paboTOCOCOOHBIX COCTOSAHMIT MapaMeTp pajnyca IPAHMIBL Ymax HMEET 3HA-
denue, papHoe 2,8. TIpH M3BECTHBIX IPaHMLIAX JOMYCTHMBIX COCTOSHHI CHCTEMbI B NPOCTPAH-
CTBE SHTPONMMHHO-TIAPAMETPUUECKUX MPU3HAKOB B KAauyeCTBE paGOYEro MpOCTPaHCTBA yA06HO
MCTI0JIB30BATh NPOCTPAHCTBO, UEHTPUPOBAHHOE OTHOCHTEIBHO 3a1aHHOTO ONTHMAaIbHOTO COCTO-
AHUSL 1 HOPMMPOBAHHOE K pa3dpOCy MPU3HAKOB ACHMMETPHH, JKcuecca H KodpPHLMeHTa dH-
TPONMH HECHMMETPHUYHBIX PACNPEAENEHHH BLIXOAHOTO NapaMeTpa.

[Iprmepe! ipoexuni 30HBI KOHTPOJISE HA HOPMHPOBAHHOM MPOCTPAHCTBE MPHU3HAKOB OI-
THMANBHOTO COCTOAHMS TOKa3aHbl Ha (urypax 9, 10 u 11, rae ucnonb3osanel ciaeayomme 060-
3HA4YCHUs 00BEKTOB: 505 —~ TOYKA NOJTOXKEHHA ONTHMAILHOTO COCTOAHHS MPH HECHMMETPHYHOM
pacnpeaCICHHH BEIXOAHOr0 napameTpa; 510 — Toyka MosI0XKEeHHUs pealbHOE COCTOSHHUE CHCTEMBI
pH HECUMMCTPHYHOM Paclpeae/ICHHN BBIXOJAHOIO napamerpa; 515 — rpaHyua 30Hbl KOHTPOJIA;
520, 525 1 530 — kpHBbI€ [OTOXEHUA CHCTEMbI IPH HCIIOIb30BAHHH JUTA BBIXOAHOIO napamMerpa
LEEBBIX pacnpeiencHuii 13 Gopm cemelictsa Beibynna—THeaeHko, cemeiicTBa raMma pacrpe-
ACNECHUst © (POPM JIOTapHPMHIECKOr0 HOPMAIBHOIO PaclpefeleHHs, COOTBETCTBCHHO, 535 —
TOYKaA ITOJIOKCHUA MOJIENN CHCTEMBI MPU HCTIOIB30BaHHH (OPMBI HECUMMETPHYHOTO 3KCIIOHEH-
LHAJILHOTO PAaclpeae/eHHs BLIXOIHOTO ITapaMeTpa, COBIANAIOIIEro B napameTpoM [Tupcona x* ¢
Tpems cTeneHamu coboarl; 910, 920 M 930 — WUIIOCTPUPYIOT TOUKH MOIOKEHHS BO3MOKHBIX
MOJICNIEH COCTOSHMI CHCTEMBI ITPH MCTIONBL30BaHHH GopM ceMeiicta Beitbyna—THeaeHko, ce-
MEHCTBA raMMa PacIpe/eieHus U JIOrapnpMHIECKOTO HOPMAIBLHOTO PACIPEAEICHHS, COOTBET-
CTBCHHO; 915, 925 11 935— TOUKH 10I0KEHUS MOMENEH COCTOAHHI CHCTEMBI [IPY UCMONB30BAHUH

KPHUBBIX NOJIOXKEHHH cuctemsl 520, 525 1 530 B kauecTBe pacnpe/eeHnii BEIXOAHOTO NapameT-
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pa dhopm cemeiicTa BeiiGymia-'Henenko, cemelicTBa ramma pacnipenenenus u norapudmuye-
CKOro HOpPMAJIbHOTO pacnpele/ieHns, COOTBETCTBEHHO. Ha smrope 9 1aHo JOMOJIHUTENBHO T10-
JTOKCHHC MO/ COCTOSHHMA CHCTeMBI 940 TIpH HCTIONB30BAaHMM KPHBOH (opM cemeiictpa [lape-
T0 555. Tak kak ¢popMsI pacripenesnenns [TapeTo HaXOATCS BHE 30HBI KOHTPOIS, TO KpHBas Mo-
NoXKeHud 555 orcyTeTByeT Ha Qurype 10 m Qurype 11 Apyrux HpoeKUMAX SHTPONHAHO-
apaMeTpHIECKOro MpOCTPAHCTBA, HILTIOCTPUPYS BO3MOKHOE MOJIONKEHHE MOJIETH NpH Hepabo-
TOCITOCOOHOM COCTOSTHHH CHCTEMBI.

Creayrommit stan 720 cxeMsl pouecca Ha GUrype 7 COCTOHT B onpeaeieHHH HOPMHpPO-
BAHHBIX KOOPIMHAT [0JIOXKCHHSA AN COCTOSHMS PACHpe/IeNeHUs BBIXOAHOIO [apamMeTpa B Mpo-
CTPaHCTBE NPU3HAKOB ONTHMAaNbHOTO COCTOSHMS CTOXACTHYECKOH CHCTeMbl 10 (popmyne MaT-
puunoro sexropa (17).

A1 0TOOpaxeHHs COCTOANUS CHCTEMbl B [IPOCTPAHCTBE NPHU3HAKOB ONTUMANBEHOTO CO-
CTOAHMA Ha dTane 720 npouecca Ha Gurype 7 OnpeaenstoTcss HOPMHPOBAHHBIE KOOPANHATHI I10-
JIOKEHUSA COCTOAHMS NO Popmylie MaTpuuHOro Bekropa (17). COCTOAHME CHCTEMBI BBIXOIHOTO
11apaMeTpa Ha NPOCKUMH ONTHMAILHOTO COCTOSHUA CHCTEMBI NIPH HECHMMETPUYHOM pacripe/ie-
JICHUH BBIXOJHOTO MapaMeTpa MOKa3aHO Ha NMPOEKUHUAX 30HbI KOHTPOJs (burypa 9, gurypa 10 u
¢urypa 11) B Bije Toukn nonoxenns 510. s WJUTIOCTPALIMH HCTIOIb30BaHa TOYKA COCTOSIHUS C
TIpU3HAKaMH aCHMMETPHH, KCnecca U KO3 PUUMEHTa 3HTPOITHH HECHMMETPHUYHOTO pacrpe/e-
JICHHSA BRIXOJHOTO MapameTpa, paBHbIMH 2,1, 9 u 1,53, coorsercreenHo. [pu noctpoenun npo-
CKIHH 10I0XEHHE ONTUMAIBLHOIO COCTOSHHA CHCTEMBI B IHTPONMUAHO-TIAPAMETPUYECKOM IIPO-
CTPAHCTBE 3a[laHO TNapaMeTpoM (OPMBI O PACTIPEACTICHHs. W3 MHOroobpasus (opM ramma ce-
mercTsa, pasHoro 0,692. I[IpoeKurH MPOCTPaHCTBA ONTHMAIBLHOIO COCTOSHMS MOCTPOEHDLI 114
[PH3HAKOB aCHMMETPUH, DKCLECCA M KOIYPHLUMEHTA SHTPOITHH HECHMMETPHYHOTO pachpe/ese-
HHUA ONTHMAJIBHOTO COCTOAHHSA, paBHBIX 2,405, 8,674 u 1,65, coorBercrBenHo. dopma Moxenu
ONTHMAJIBHOTO COCTOSIHHUA MNPUHATA B KaueCTBE (OPMbI LENEBOrO PAacHpeaeNeHUst BBIXOJIHOIO
MapaMeTpa CTOXACTHIECKOH CHCTeMbl. VIHTepBaibl PU3HAKOB aCHMMETPHH, JKCLECCa H KO3 (-
(DMIHCHTA SHTPOITHH, PACCHUTAHHBIE 151 30HbI KOHTPOJIA, pastbl 0,58, 3,5 u 0,225. Kosdpduuu-
CHTbl MHTCPBAJIOB MPH3HAKOB a, b M ¢ U1 30HbI KOHTPOA paBHbl 0,241, 0,404 u 0,136, cooTser-
cTBeHHO. K03 PUUMEHTB 1 MPU3HAKKM TOYKM MONOKeHMs 510 PeanbHOrO COCTOSIHHS CHCTEMbI
1TpA HCCHMMCTPHYHOM DACIPEACICHHH BBIXOJHOIO MapaMeTpa M3MEHSIOTCA [PH MPOBEACHHH
MOHHTOPHHTA K KOHTPOJIA.

Ha srane 725 cxempl npouecca na Qurype 7 onpeaeisor KpHUTEpPHH y* Il COCTOSIHUS

CTOXACTHUYECKOH CHCTEMBI B [IPOCTPAHCTBE [PU3HAKOB ONTHUMAJIBHOIO COCTOSHUS MO (bopMyne
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(18). Kputepn#i mo3BoJisieT OCYIECTBUTE POBEPKY COCTOSHMA 00BEKTA MPUHAMICKHOCTH 30HE
KOHTPOJISI.

Oran 730 COCTOMT B ONPENeNIeHHH HOPMHPOBAHHBIX KOOPAHHAT MONOKEHHS BO3MOKHBIX
MOACJICH B IPOCTPAHCTBE TPHU3HAKOB ONTHMAIBHOTO COCTOSIHESA 1o Gopmyie (19).

®opMupOBaHUEe MPOCTPAHCTBA ONTHMATBHOIO COCTOSHHSA HEOOXOAMMO AN obecrnedeHus
CIMHCTBA ONTHMABHOCTH YNPABICHHS B Pa3IHYHBIX TOYKaX YHTPONUHHO-TApaMeTPUYECKOTO
NPOCTpaHCTBa. JIe10 B TOM, 4TO B SHTPOMMAHO—TIAPaMETPUYECKOM MPOCTPAHCTBE MUHUMATTbHOE
PacCTOAHHE 3aBHCUT OT 3HAYCHHH MPHU3HAKOB PACNpeleieHHs U He YYUTBIBAET HHTEPBAJbl J10-
NYCTHMbIX H3MEHEHHH OTHOCHTE/IbHO ONTHMANBHOTO COCTOSHHS, YTO CHHMKAET KAYECTBO KOH-
TPOJis NIpU BbIOOpE napameTpoB MOJENH. B uensx yHubHKauuu AaHHBIX [IPU PA3THYHBIX COCTO-
AHUAX CJICAYET YUHUTHIBATH HHTEPBAIbI KOHTPOJIA BOJIM3H ONTHMAbHOIO COCTOSIHUS.

B 30He KOHTPOJIA ONTHMANBHOIO COCTOSIHHS KOJIMYECTBO PasIHYUMBIX (HOPM Moeneil
OrpaHMY€HO pa3iMiMeM rapamerpa GOpMbI BO3ZMOXHBIX Mojenei. [Ipu koHTpose Gopmel 10
TpETbeH 3HaYaIIEH LMPPBI B 30HE KOHTPOIIS BO3MOXKHO 300 Mojenel u3 cemeiicTsa GopM ramma
pacripeniesieHus ¢ napamerpamMu Gopmsl B uHTepBaie ot 0.55 1o 0,85, u 150 moneneit u3 cemeii-
cTBa Beiibyina-I'Henenko ¢ napamerpamn dopmsr ot 0,8 1o 0,95. OnpeseneHne KOOpaMHAT
BO3MOXHBIX Mozelneh no gopmyse (19) B 1pocTpaHCTBE ONTHMAIBHOTO COCTOAHUS OTHOCHTCS K

(OPMHPOBAHUIO MPOCTPAHCTBA.

Onpedenerue oucmanyuii mexcoy RONONCCHUIMU OIMONCHBIX MOONel U peansHo20
COCMOSIHUU 6 HOPMUPOBAHHOM YEHMPUPOBAHHOM MPOCIPAHCMEE RPUIHAKOE ONMUMALLHOSO
COCMOSIHUSL CMOXACMUYECKOU CUCTEMbl

Tperbe oranuuTensHOe JACHCTBHE cXxeMmbl mpouecca Ha Gurype 6, WILTIOCTPHPYEMOe
3TanoM 615, cOCTOUT B ONpPEENeHHN AMCTAHUMH MEXIY MOJ0KEHHEM BO3MOXKHBIX MOJCICH
M PEAJIbHOTrO COCTOSHUH IS HECMMMCETPHUHBIX PACHPEICICHUH BBIXOJHOrO MapamMeTpa cToXa-
CTHYECKOH CHCTEMbl B HODMHPOBAaHHOM IIPOCTPAHCTBE KOOPAMHAT ONTHMAJIBHOTO COCTOSHHUA.
[TormoxeHHsAM BO3SMOXHBIX MOAENCH M3 OTHCIBHBIX CEMEHCTB COOTBETCTBYIOT MOJEIH Ha Mepe-
CCUCHUM KPHBBIX CEMEHCTBA pacrlpeleNeHHH M NepreHIMKy/Iapa W3 TOYKH MonoxeHHs 510
PCAILHOTO COCTOAHUSA CUCTEMBI IIPH HECHMMETPHYHOM PACIIPEeJeTICHHH BBIXOAHOIO NapamMeTpa K

Kpl/IBOﬁ MOJIOKEHHH CHCTEMBI ITPH UCITONB30BAHHH CeMEHCTBA BO3BMOMXKHBIX MO/IC/ICH.

Buibop gpopmer moderu cmoxacmuueckon cucmemol u3 YCA06US MUHUMYMA OUCIAHYUU
MeXHCOY NONONCEHUAMU MOOCTU U PEANbHO2O COCIMOAHUI.
YetBEpTOE OTIMUNTENLHOE AEHCTBHE, OCYILECTBIsEMOE dTanom 620 cxeMbl TpoLecca Ha

(bl/Ipre 6, COCTOHUT B Bbl60p€ (1)0pr[ MOACIN U3 YCJIIOBUSI MUHUMYMA JUCTAHUHH MEXAY MOJe-
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JbI0 M pCalbHBIM COCTOAHMEM. Monenn BoIOMparoTcs M3 cemelcTBa GopM pacrpeeicHUs U
OLICHKH MapameTpa GOpMBI MOJEIH U3 6asbl JaHHBIX MOJEIIEH.

ITpn noCTpOEHNH MOBUTOPHHTA M KOHTPOJIS CTOXaCTHYECKOH CHCTEMOH MpPU HECMEEH-
HOW I1IEJIEBON TUIOTHOCTH pacrpeeseHHs BIXOJHOTO MapameTpa B KayecTBE OCHOBHBLIX Mapa-
METPOB KOHTPOJIA NPHHUMAIOTCA GopMa pacripeaeneHus U e¢ pazmax. ObecrniedeHue KOHTPOIS
JAOCTHUTALTCs 3a CUET MCMONL30BAHUS CEMENCTB pacrlpeesIeHtl, coaepkaliux nmapamMeTpol Gop-
MBI 1 pa3maxa.

CymiecTByronye aaropuTMbl MO3BOJSIIOT OUEHHTb (OPMY pacrpefeNieHHs BBIXOAHOTO
napameTpa TolbKO npuOimkéHHO. [leso B TOM, YTO IapaMeTpuyecKue Npu3Hakd GOpMbI aCUM-
METPHH M 3KCLECCa HE MO3BONAIOT NMOAYYHTb (GOPMY P HCHOJb30BaHHH HECKOJIbKUX [10ICE-
MEHCTB 0000WENHBIX pacnpedeneHuil. banskoe pacnonoxeHue TPAeKTOPHH KPUBLIX B HPO-
CTPAHCTBE TOBLKO [TapaMETPHIECKUX NPH3HAKOB aCUMMETPHH U 3KCllecca He 00eCreynBaloT o-
HO3HAYHBINA BBIOOP OpMBI MOJETH.

B npennaraemoM u300peTeHHH KauecTBO BbIOOpa (HOPMBI OCYUIECTBIAETCS U3 YCJIOBHUSA
MHUHMMYMa (21) MeXay NMOJ0KEHHEM MOJAEIN U COCTOSIHHA CHCTeMbI. KauecTBo BrIGOpa HOopMbI
obecrieueHo 3a  CYET PA3IMYUMOCTH HECHMMETPHUYHBIX  pACIpeNesIEHHi  IHTPOMUIHO—
NnapamMeTpUIECKOro NMPOCTPAaHCTBE MPHU3HAKOB M TIEpPeXoJa B MPOCTPAHCTBO ONTHMAILHOIO CO-
CTostHUA cucTeMbl. [Ipu BeIbope Mopenu pacmpeaesieHus napamerpam (pOpMbl [IPUCBAUBAIOTCA

ux CHGL[I/ICbI/I‘ICCKI/IC 3HA4YCHHUA.

Onpedenenue  macumaba — modeiu  pacnpedeienus — 8biXOOHO20 — hapamempa
CHOXACMUYECKOU CUCEMbL.

Crepyrouiee OTIMYUTENBHOE JEHCTBUE NIPE/AIIONAraeMOro H306peTeHHs COCTOHT B Olpe-
AeNieHHH Macmrada pacrpe/ielieHHs BBIXOJHOTO rapaMeTpa CTOXaCTHYECKOW CHCTEMBI Ha dTarne
625 cxempl npomnecca Gurypsr 6. Cxema npoiiecca onpeje/ieHus napameTpa macmraba pacnpe-
ACJICHUs BBIXOIHOTO NapaMeTpa AaHa Ha gurype 8 B Buze stanos 805, 810 u 815, U3 purypsr 8
CNEAYET, YTO YETBEPTOC OTIHYUTEIbHOC ACHCTBUC NPEAITOIIaraeMoro crrocoba MOHHTOPUHTA H
KOHTPOJISL CTOXaCTHYCCKON CHCTEMBI NPH HECMEUIEHHOH HECHMMETPUYHOM LEICBOH TUIOTHOCTH
pacipeneaeHus COACPKUT

— onpeneseHue Ha srane 805 HTPONUHHO-TIAPaMETPUYCCKOrO MOTCHLUHMANA HECHMMET-
PUYHOM NIOTHOCTH pacnpeereHHs BBIXOJHOTO MapaMeTpa;

— ¢opmuposanue Ha dTane 810 IHTPONUIHO-TIAPAMETPUYECKOrO MOTEHLIMANA HECHM-

Meprmoﬁ MOZACIN [VIOTHOCTH pacnpeae/ICHHUA BbIXOAHOIO apaMeTpa;
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— ompezenenue Ha 3rane 815 napamerpa maciitaba A U3 yc/aoBUS MHHHMYMa (24) pas-
HHULBI SHTPOMMHHO—TIaPAMETPUUECKUX NOTEHIUAIOB 11 HECHMMETPUYHOH MOJEIIH U PEAIBHO-
IO COCTOAHHMS INIOTHOCTH paclpelesIeHUs] BBIXOJHOIO MapaMeTpa.

Jnst nosicHenns A€HCTBHH, OCYINECTBAAEMBIX IIPH OIPEACICHHH Maciitada MoAeIH pac-
NpEJENIeHNsT BBIXOJHOIO MapamMeTpa CTOXaCTHYECKOH cUCTeMbl Ha ¢urype 12 naHa npoekuus
NPOCTPAHCTBA JHTPOINMHHOA M MAapaMETPHUECKOH HEONPENeIEHHOCTEH HECHMMETPHUYHBIX pac-
npeJeeHUH BEIXOJHOrO NlapaMeTpa, TAe JaHbl ciaeayoume 0003Ha4eHUs

505 1 510 — TOUYKHM OJIOKEHHUSA ONTUMAJIBHOIO U PEaJbHOr0 COCTOSIHHS CHCTEMBI MPH
HECHMMETPHYHOM pacIpelelieHUeM BBIXOJHOTO [fapaMeTpa;

— 1205 — Havano koopAMHAT NPOCTPAHCTBA JHTPONUHHON M MapaMeTpHYeckol Heomnpe-

JIEIEHHOCTEH;

*

yp BBIXOOHOIO Ma-

— 1210 — nucTaHIMA SHTPONUHHO—TIAPaMETPHUYECKOro MOTEHUMAIA A
pameTpa;

— 1215 - Touka MoyoXkeHHs MOJeNH ¢ BbIOpaHHOH (HOopMOH pactipeieNieHuss 1 YHTPOITHH-
HO—-TIapaMETPUYECKUM ITOTEHIIMAJIOM BBIXOAHOTO [apaMeTpa;

— 1220 — nunns macitaboB Mozenu ¢ BIOpaHHOH GopMoii pacripeesieHus;

— 1225 — 3KBHUIIOTEHUH AL SHTPONMHHO—TIAPAMETPHYECKOr0 MOTEHLIHANA A

np BBIXOIHO-

ro napameTpa;

o

yp ONTAMAJIBHOTO

1230 — aMcTaHLMs SHTPONMHIHO-MAPAMETPUUECKOrO MOTEHIHaIa A

COCTOSIHMS,

o

yp ONTHMAJIb~

— 1235 — 3xBUNIOTEHLHATbL YHTPONTMHHO-TIAPAMETPUYECKOr0 MOTEHIHala A

HOT'O COCTOSIHUS CHCTEMBI;
~ 1240 — To4Ka MOJ0XKEHHS MOJENH C BHIOpaHHON GOPMON pacripe/ie/ICHUs] U SHTPOITH H-
HO—TIapaMeTPHYECKHM [TOTEHIIMAIOM ONTHMAIBHOIO COCTOSIHHUSA CUCTEMBI;
— 1245 — nuHna macwtaboB Moaenu ¢ GopMol ONTUMAILHOIO COCTOSHHS.
IIpocTpancTBo DHTPONUIHON M nMapaMeTpUYecKOil HeonpeaenEHHOCTeH HECUMMETPHY-
HBIX pacnpeie/ieHuil BBIXOAHOrO napamMeTpa Ha gurype 12 3aaaHo npoekuueld KOOPAHHATbI H-
TPONMHHOTO MOTEHUHWANA HECHMMETPUYHOTO paclipesieIeHUs Ayp U KOOPIMHATBI HHTEpBaJIa na-
PaMETPUYECKON HEOMNPENENEHHOCTH, PABHOH KOPHIO KBaJIPaTHOMY BTOPOT0 Ha4aJIbHOIO MOMEH-
Ta /M, pacnpeesenus BBIXOAHOTO MapaMeTpa.
B npoctpancTBe SHTPONMHHON U NMapaMeTPHUYECKON HEONPEAETEHHOCTEH HECHMMETPH Y-
HBIX pacnpeneneHui BBIOPAaHHON MOJACIM paclpe/ieIeHHs COOTBETCTBYET JIMHUS MaclTaboB

mozaenu 1220 ¢ BriOpanHOH (hopMoll pacripeaenicHUs, Ha KOTOPOH Pa3siMYHBIM JUCTAHIUAM OT
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Havanga KoopanHat 1205 1o Touek npsamoi 1220 cOOTBETCTBYIOT pasiMuHble MaciuTalbl A pac-
NPEaCICHNs BbIXOJHOrO mapameTpa. Hakiion nuHus 1220 nogHOCTLIO OnpeaesieH OTHOILEHHEM
KO3 ULHMEHTOM IHTPOIMH HECHMMETPHYHOrO PaclpeaesicHUsl, ONPENENEHHOTO U3 BhIPAKEHHS
(33).

Touka mono)eHHA ONTHMATBHOIO COCTOSHHA CHCTeMBI 505 HAXOMHTCS HA JUHHM Mac-
wTaboB Mozxenn 1245 ¢ popmMol ONTHMAIEHOrO COCTOSHUS PacHIpeie/IeH)s, KOTOpast ONpeieic-
Ha KO>G(HIHMEHTOM SHTPONHU HECHMMETPHYHOIO PACHPEACNICHHS ONTHMAIBHOTO COCTOSAHHUS
Hast GopMBI MOZENH ONTHMATBHOTO COCTOAHHS BO3MOXKHO MHOXECTBO MOJeNel ¢ pasinuHbIMHU
macmrabamu.  Eciu kosduUMenT SHTpONHN BbIGPAHHON MOJENH HECHMMETPHYHOTO pacrpe-
ACNCHHA OTIMYACTCS OT KOd()(PUUMEHTA DHTPOITMH HECHMMETPHYHOTO paclpejelieHHs OITH-
MaJIBHOIO COCTOSIHMSA, TO JUHUH MaciITaboB BeIOpaHHOH Moaenu 1220 u Mogeau oNTHMAaIBHOTO
COCTOSAHUSA 1245 CymecTBYIOT Kak pa3ae/bHbIE OObEKTBI.

Ecnu koo duimenT SHTpONUN HECHMMETPHUIHOrO pacripe/ieieHHs BBIXOJHOIO MapaMer-
pa Ky, oTnuyaetcs oT ko3hPHUHEHTa YHTPONMK BHIOPAHHON MOAEIH HECHMMETPUYHOI'O pac-
NPCACNCHNs, TO TOYKH MoJokeHHus 510 peanbHOro COCTOSHUS CHCTEMBI IIPH HECHMMETPUIHOM
PaclpelIeNeHUN BbIXOAHOTO NapaMeTpa HaXOAUTCS BHE JIMHMM MacwTabos 1220 BeiGpaHHOM
mozaenn. Ha ¢urype 12 npoekunu npocTpaHCTBa SHTPONUHHON U MapaMeTpUUecKo Heornpee-
NIEHHOCTEH HECUMMETPHYHBIX paclpele/leHnii CXeMaTHYHO MOKa3aHa CXeMa OTpeesieHHs Mac-
mrada NS MOJEIN paclpeneieHus ¢ BhIOpaHHOH QOpMOH, MOACHAIOWAs ACHCTBHS CXEMbI Ha
¢urype 8 npouecca onpeneneHns MacluTaba MOIEIH PacTIpeAeNIeHNs BBIXOHOTO napameTtpa.

Ha srane 805 cxemsl npouecca 8 omnpenensierca sHTPONUIHO-TTAPAMETPHUCCKHI TOTCH-
LMaN HECMELUEHHOH IUIOTHOCTH pacrpeiesieHls BbIXOAHOro napamerpa 1o gopmyie (14).

Coraacno dopmyne (33), KOIPOHUUHEHT IHTPONMM HECUMMETPHUUHOIO PACIIPENE/ICHHUS
BbIXOAHOIO MapameTpa NpONOPLHOHALEH OTHOLUEHHIO YHTPOIMMHHOIO MOTEHLHANA HECMELIEH-
HOIO pacnpeacicHus K KOPHIO KBaApaTHOMY BTOPOrO Ha4ajdbHOI0 MOMEHTa pacrpeaeeHus
Mnmocrpauns otHowenns (33) B npocTpaHCTBE SHTPONMHHHO!M napaMeTpHYeCKOH Heolnpeae-
JIEHHOCTEH HECHMMETPHYHBIX PaclpeeeHni BLIXOAHOIO mapamerpa AaHa Ha durype 12, rae
10/10/KEHHA 06BbEKTOB MOKA3aHbl CXEMaTHYHO JUIS M/UIIOCTPALIMH TPOLECCOB ONpEaeICHUs U
MUHHMMH3ALMH [1apaMeTpa MaciTabda pacrnpeaeaeHus.

Aucranins ot Touku 1205 Havana KOOPAWHAT MPOCTPAHCTBA PHTPONMHHON M napamer-
pHYECKOH Heompeaen€nHocTel Ha Gurype 12 10 nonoxkeHus Touku S10 peasbHOro COCTOAHHA
CHCTEMBI paBHA SHTPOMMHHO—TIAPAMETPUYECKOMY MOTCHUHMANTY CTOXAaCTHYECKOH crcreMbl. Jlis
OTPCACICHNA SHTPOITHIHO-TIAPAMETPUUECKOr0 MOTEHUHANA HECHMMETPHUYHOTO pacipeaecHust
BBIXOJTHOTO Napamerpa 4epe3 KOOPAMHATHl NMPOCTPAHCTBA HEOMNPEACIEHHOCTEH HMCIONb30BaHa

dbopmyna (22).
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Ha ¢urype 12 sHTponmiHo-IapaMeTpHuYecKOMy MOTEHLMANy BBIXOAHOIO Mapamerpa

A}, COOTBETCTBYeT MMCTaHIHA 1210 oT Havana koopaunar 1205 10 TOUKHM HOMOKEHHS peaslb-

HOro coctosHusa cucremsl 510. [lyHkTupnas muausa 1225 gBiseTcs SKBUIOTEHLMAIBIO JHTPO-
MHAHO—TIAPaAMETPHUIECKOTO NOTEHIIHANA BBIXOZHOTO NapaMeTpa. DKBHIIOTEHIIHAL COOTBETCTBY-
€T TOYKaM IIOJI0KEHHS MOJCIICH, /U1 KOTOPBIX MOJYJIb YHTPONHUITHO-T1apaMETPHUECKOTO MOTEH-
lnaja paBeH MOJYJII0 SHTPOITHHHO—T1apaMETPHIECKOT0 NOTEHILHalIa BHIXOJHOTO TapaMeTpa.

Hist peanbHOTO cocTosHuA 510 HaMnydIIee COOTBETCTBHE MapamMeTpa Maciutaba i Mo-
aemu 1215, pacrionoxennoit na nuHun 1220 maciitaGoB Mozienel ¢ BeIGpaHHOH GOPMOii TaKHM
00pa3oM, 4TO AHCTAHIHUA MEXAY ToYKaMH 510 MoJsioxkeHHs peanbHOro coctosHus u 1215 nomno-
KEHHS MOJE/H C BBIODAHHOH (OPMBI B MPOCTPAHCTBE SHTPONMNHON M NapaMeTpHuECcKOl He-
ONpPEIeNIEHHOCTH MUHHManbHO. [lpn ManbIx yriax paccornacoBaHus Touka 1215 nomoxkenus
MOJenH ¢ BbIOpaHHOM QOpMOH HAXOAUTCs Kak nepeceueHre JHHUM 1220 MaciiTaGoB mMoaenu u
SKBUIIOTEHUMAIH SHTPONHHHO-TIAPAMETPUYECKOIO MOTEHIMAAa BBIXOAHOrO mnapamerpa. Jlis
OnpenelicHHs napaMerpa maciutaba A MOJesTH ¢ BbIOpaHHOM HOpMOH HEOOXO0HMMa B3aHMOCBS3b
napaMerpa macwirtaba A MOJEIM M FHTPONHHHO— NapaMeTPUUECKOro MOTEHIHAIAa BBIXOAHOTO
napamMerpa.

ITo sToi npnumne Ha srane 810 cxems! mpouecca Ha $urype 8 npooauTca HOPMUPOBA-
HHE SHTPONHMAHO-NAPAMETPHIECKOTO MOTEHINANIA HECHMMETPHYHON MOJENH FUIOTHOCTH pac-
OPE/ICIIEHHs BEIXOIHOTO NapameTpa.

DHTONMUAHO-NIAPAMETPHUCCKHH NOTEHUNAT U1 MOAENIH PaclpeaeeHIs BBIXOAHOIO Ma-
pameTpa paBeH IUCTAaHLUMH MCXIY HavajloM koopauHat 1205 u nonoxeHuem moneau 1215 B
MPOCTPAHCTBE SHTPOTIMHHOM H MapaMeTpUUIECKOH HeonpeaeaénHocTH. Dopmyna s onpeaese-

HUS SHTONMAHO-TApaMeTPUIECKHH MOTEHIMAN MOEIH A’ 4epe3s KOOPAMHATBI MPOCTPAHCTBA

HEONPENENEHHOCTEH HMEET BUL:

2
A}ﬂ’ = (A;/n) + mZ}» (40)

Ecmu popma Mopenu BriGpaHa, To 0HO3HAYHO H3BeCTeH KOIDMOULHEHT SHTPONHH Ky,
AJIst MOACIH HECHMMETPHYHOIO pacripenesicHus. KBagpaT MoTeHIHana SHTPONHY HECHMETPHY-
HOTO pacnpele]eHus paBeH MPOU3BEAECHHIO KOX(DOULUHEHT SHTPONHH HA BTOPOM HAuyallbHbIA
MOMCHT /73) HECHMEECTPUYHOIO Paclpe/IC/ICHUs MOAENH PACMPE/ICTICHHS BLIXOIHOTO MapameTpa.
/11t SHTPONHIHO-TIAPaMETPHUECKOrO MOTCHLHANA HECHMMETPHUHON MOJEIH pacHpeae/IcHUs
BBIXOJI'HOIO apamarpa cripaBe/uinBa (opmyna (23), coriiacHo KOTOPO# UIs MIIOTHOCTH BBIXOJ-
HOT'O TapameTpa BO3MOXXHO MHOXECTBO MOJI€/IEH, OTIMYAOUIMXCA Pa3AMYHBIMU NapaMeTpamu
macmraba pacripenenenus. Jiis 60JbIIMACTBA HECHMMETPHYHBIX PAaCTIPEAEIICHHH IHTPONHIAHO~

MapaMETPUIECKHA OTCHUNAT NPONOPLUHOHANEH rnapamerpy Maciuraba monenu A. Toraa onpe-
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ACIHB IUCTAHLHIO OT Havana koopauHar 1205 g0 Touku mosoxeHus Moaenu 1215 npu ussect-
HOM (hOpMe MOJIENH NOJTYYNM 3HAYEHHE MacIITada A paclpeaeeHHs BBIXOHOTO NapaMeTpa.

Orane 815 cxembl npouecca Ha GUIype 8 COCTOUT B ONpPEAEIEHHH NTapaMeTpa MaciiTaba
A u3 ycnoBus (24) MHHMMYyMa DasHHLBI OHTPOMHHHO—TIAPAMETPHUYECKOrO MOTEHLHANa It
HECUMMETPUYHOH MOJEIM H PEAJbHOIO COCTOSHHSI [UIOTHOCTH pacrpeneaeHus BbIXOAHOrO Ma-
pamerpa.

Ipouecc BbiGOpa napamerpa dopmsl uamocTpupyer ¢urypa 12. OyeBHAHO, 4YTO
HauJIyllee COBMAJCHHE MEXAY MOJEIbIK) H PEabHbIM COCTOSHUEM pacrpeieieHUs CUCTEMbI
MOXHO A0CTHYb IIPH COBIAACHUM TOYEK NOJOXKEHUsA Moaenn 1215 ¢ BbiOpanHol ¢opmoii u pe-
anpHOro cocrosiHus 510 cuctembl. Tak kak H3-3a A€HCTBUS AECTAOMIM3MPYIOLIMX BHEILIHHX
dbakTopos nonoxenne ToukH 510 peasbHOrO COCTOSAHHMSA CHCTEMbI HAXOMUTCS BHE JNHHHM 1220
MoJenel BEIOpaHHOH GOpMOH, TO TOUKH MON0KeHHs Mojienn 1215 coOTBETCTBYeT MHHUMAIIbHAS
AHCTAHUUA MEXAY TOYKAMH MMOJOKEHUA PEATbHOIO COCTOSHHA chcTeMbl 510 u nuameir 1220
BbIOpaHHOH Qopmbl Monenw. TIpn Manom pasmuaun Ko3hdHUIHEHTa SHTPOUM MOJICNH H Pealb-
HOTO COCTOSIHHS, YTOJ MEXAY NHHUEH (POPMBI MOAETH M JTMHHH (POPMBI PEAIbHOTO COCTOSIHUA
He npesbiaer 1 ... 5°. B oToM ciydae Macitad Moaend Beibupaerca u3 ycnoBus (24) MHHU-
MyMa pasHMLbl SHTPONHHHO-TIAPAMETPUYECKUX TOTEHLHANOB HECHMMETPHUYHON MOIEIH U pe-

AJIbHOI'0 COCTOAHMA paCnpeaAcCHUsI BbIXOAHOIO napamerpa

Coxpanenusa napamempos Modeiu Cmoxacmu4eckol cucmemvl 8 6aze OdHHbIX.

Llenb MOHMTOPHHIA COCTOMT B COXPAHEHHH BOCCTAHABIMBAEMON MHPOPMALUM O COCTOS-
HUH 00BEKTa IPH MUHHMATLHOM 00BEME IepeanHbIX aHHbX. [1o 3Toi NpuuMHe Ha stamne 630
CXeMbl Ipouecca Ha ¢purype 6 obecrnednBaeTcst COXpaHEHHE MApaMeTpoB MoJeH B 6a3e AaH-
HpiX. CoOXpaHeHHe IPU3HAKOB M PACIpPEAe/IeHHs M03BOJIAET 0OECEeUHTh BOCCTAHOBICHUE HH-

(hOpMaLIMK O COCTOSIHHU CHCTEMBI.

Onpedenenue paccoanacosanus SHMpPORURHO-NAPAMEMPULECKUX NOMEHYUAN08 MOOelu
peanvHo2o U ONMUMANLHO20 COCMOAHUUE CIMOXACMUYECKOLU CUCMEMDbI.

Crenyrowee nelicTeue, HITIOCTPUpYeMoe JTanoM 635 cxeMbl PoLeccoB Ha (urype 6,
COCTOMT B OIPE/CTICHHUH pPacCOrIaCOBAaHUA MOJIENIU PEAIbHOIO0 M ONTUMAJIBLHOIO COCTOSHHS
CTOXACTHYECKOH CHCTEMBI,

J1i1st ONTHMANIBHOTO COCTOSHHUS BTOPOH HAYaJLHBIAH MOMEHT M) M SHTPONHHHBIH MOTCH-

auan Ay, HECHMMETPHYHOTO pacnpeae/eHUs BBIXOJAHOTO IapaMeTpa, XapakTepH3yIolHe HH-

TEPBAIbI SHTPONUHHON M [1ApAMETPHUECKOH HEONPEACIEHHOCTH, HMEIOT CBOH WHWBUIYAIbLHEIE
3HAYCHMA. B npoCTpaHcTBe SHTPONHITHON M MApaMETPHYECKOH HEONPEdENEHHOCTH Ha BUType

12 OIITHMQJIBHOMY COCTOSHHUIO CUCTEMEIL IpH HECUMMETPHUYHOM pacupeACICHUH BBIXOJAHOTO Ia-
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paMeTpa COOTBETCTBYCT To4Ka MojoxeHus 505. Juctanuus 1230 ot Hayana xoopaunar 1205 go
TOYKH 505 T0NOXKEHHA ONTHMAIBHOTO COCTOSIHHS —CHCTEMBI  PAaBHO  JHTPONNUHHO—

NapaMETPUICCKOMY MOTCHUIHAIY ONTHMAJIBHOTO COCTOAHUS CUCTEMBI A;)ﬁ, . HHH Mozefneit ¢ Bbl-

OpanHOH (OpMOI pacmpeleIeHus COOTBETCTBYET MHOXKECTBO TOUEK HA JIMHUH MacuitaGoB Mo-
Aeny 1220, otimaarommxcs MacitaboM pacnpegeneHus. Moaens naunbosee npHOIHKeHa K Of-
THUMAJIbHOMY COCTOSTHHIO, €CJIM JIHCTAHUMS MEXIy TOUKo#M S05 MOJ0KEeHUs ONTHMalbHOTO CO-
CTOSIHHUS CUCTEMBI M TOYKOH 1240 nonokeHus Moaein ONTHMAIbHOIO COCTOSHUS Ha IMHUHU 1220
MaciTaboB MOAENN ¢ BLIOpaHHOH GopMoi MUHHMabHA. Touka 1240 MoI0KeHHS MOJIENH Orl-
THMAaJIBHOTO COCTOSTHHS OTPEJCIAETCA MepeceHeHneM HHHHK MaciuTadboB Moaenu 1220 u 3kBH-
noTeHunany 1235 sHTponuitHO mapameTpuyeckoro MoTeHUHana ONTUMAILHOTO COCTOSHHUS CH-
CTEMBI.

Ecnu 3HTpOHﬁHHO—HapaMeTpH‘{CCKI/IC MOTCHUOHAJBI ONTHMAJIBHOTO A‘;”, U pCaJILHOTO

A:ﬂ, COCTOSIHUM CTOXAaCTHUYECKOH CHCTEMBI Pa3JINYHBI, TO MOACIIM PCATTBHOIO U ONTHMAJIBHOIO

COCTOSHHMH, 3aianHble Toukamu 1215 u 1240 , pacnionoxenHsle Ha ¢urype 12 Ha TUHUM Mac-
wTabos Mogenu 1220, UMEIOT pasIHYHBIA MacTab NpH OAHON Toi ke gopme. [lo 3ol npu-
YMHE Ha 3Tare 635 CXeMbl IpOLeccoB Ha (UType 6 NPOBOAUTCS ONPENIENICHHE PACCOTIIACOBAHUA
MOJEJIM pealbHOrO M ONTHMAILHOrO COCTOSIHUS CHCTeMBbl. [I7Isl orpeesieH|st paccoriacoBaHus
paccunThIBaeTCA pasHula auctaHuui 1210 u 1230 sHTponuitHO—apaMeTpHYECKUX MOTEHIIHa-
JIOB BBIXOJHOI'O [TapaMeTpa U ONTHMAaIbHOIO COCTOAHHUSA 110 dopmyiie (25).

Jnst OLCHKH NHCTAaHUMK MEXAY TOYKaMH IMONOXEHHs Momenu 1215 ¢ sHTponmitHO—
NapamMeTpUYECKUM OTEHUHAIOM PeallbHOI0 COCTOSAHUA M TOUKOM nosoxenus 505 ontuManbHO-
FO COCTOAHMA CHCTEMbl PACCUMTBLIBAETCA PACCOINIaCOBAHMS KBAaJApPaTOB WUHTEPBAJIOB IHTPOIHU-

HOW U apaMeTPUYECKOH HEONMpPeAEeIEHHOCTH 110 GOPMYJIE:

87 = (A%, =y, )+t =y ) 1)
BosBens B kBajpar crnaraemble BeIpaxkeHHs (41) W [eperpynnupoBas ciaraeMble, Momy-
UM, YTO pacCorIacOBaHUE KBaJpaToOB SHTPOMHHHON W MapaMeTpHUeCKON HeolpeAcIEHHOCTEH
ONpeaeNAeTCs pasHULEH MeXy CyMMOH KBaApaTOB SHTPONMHIHO-IapaMETPUIECKHX MOTEHIHA-
JI0OB M YIBOCHHOH CYMMO¥ NPOU3BEIEHHI SHTPONUITHBIX M MapaMeTPHYeCKHX HEOTIPEAeNIEHHO-

CTEH:

6Aill’ = ((Af‘\v’n )- + m; ) + ((A;‘/ﬂ )_ + m:’_) ) - Z(A;MAHn + \] m; ’ m; ) : (42)
B Bolpakenun (42) nepmele ABa craraeMble NPEACTABIAIOT COGOH IHTPONMITHO—

napaMeTpu4€CKHe NoTeHUHaNbl I MOAEIH pP€anbHOr0 U ONTHMAJILHOI'O COCTOSIHUH. 3aMeHuB

DHTPONNHHBIC HEONPEAENEHHOCTH ¢ MOMOLLbIO BbipaxeHus (40) yepes MHTEPBAJIbl MApaMETPH-
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YCCKHUX HEOIPEAECIEHHOCTEN, NONYyYHM GOpMYIy /s pacdéra paccoriacoBaHMs KBaJpaToB HH-
TEPBAJIOB DHTPOIIUHHON U MapaMeTPHUECKOH HEeOopeAeIEHHOCTCH!
8AL, = (ALP )2 +(A;~IP )2 - 2(KHn Ko + ])\/m; m; 43)
MuHHMH3aLHs BBIpaKECHHS (43) MO3BOISCT MHUHHMH3HPOBATh PAacCOriiacOBaHUE MEKIY
MO/JIEJIBIO PEaIbHOTO COCTOSHUS U ONTUMATBHBIM COCTOSAHHUEM.
KosuuueHT sHTponuu HECUMMETPHUYHOTO PacIpeACICHUS MOACIIH PaBeH CYMME KO-
>QOULIHEHTA SHTPONUH ONTUMATIBHOTO COCTOSHHUS W PAacCOrIacoBaHHUs KO3)(HUIMEHTOB SHTPO-

man: K, =K, +AK, . Broporo HayaJlbHOr0O MOMEHTa MOJEIH paBeH BTOPOMY HayalbHOMY

MOMCEHTY ONTHMAJIBHOI'O COCTOSIHHUA H €r0 paccorijiacoBaHus C y‘léTOM l'IpI/I6J'II/I)KCHI/IH 4JIs1 KOpHA

KBaPaTHOTO:
N s [ . . 1 Am o1

Jmams = \m;\Jms + Am, = m; N+ =—=|=m,+—Am,.
m, 2

KBazgpar 3HTpONMHHO-TIapaMEeTPHUECKOTro MOTEHIIMaNa CBA3aH NPOINOPHHOHATIEH BTOPO-
MY HadaJlbHOMY MOMEHTY:
(85, ) =(K2y0+1)m; (44)
Torna mnocne npeobpasoBaHus BelpakeHuss (44) ¢ yuérom paseHcTBa (44)
noxy4uM (GopMyiy Ul paccoracoBaHHs KBaJApaTOB MHTEPBAIOB YHTPOMHAHONW M MapameTpH-
YECKON HEONPEeACIEHHOCTH BU/IA:
SAiII’ = (A};il’ )2 _(AOHP )2 - 2K}In0m; 'AKHn _(K/szo + ])Amz : (43)
M3  nonydyeHHOro  BBIp@XEHHMA  CICAYET, HYTO T[PU  PAaBEHCTBE  DHTPOMHHAHO—
NapaMeTPUYCCKUX MOTCHLNAIOB MOJEIM U ONTHMAIbHOTO COCTOSIHUS PacCOIIacCOBaHMS KBaJpa-
Ta WHTEPBAJIOB JHTPONHMHHON M MapaMeTpU4ecKOH HeornpenenéHHOCTEH OmpeaenseTcs pacco-
rJIaCOBAHUEM BTOPBIX HAYAJIBHBIX MOMEHTOB M KO03((HUHEHTOB DHTPONMUH HECHMMETPHUYHBIX
pacnipeneneHuit. Takum obpaszom, BeipaxeHHe (45) Ooee KECTKOE YCIOBHE I ONMPEAC/ICHHUS U

MHHHMHM3AIIMH pacCcoriacoBaHus, 4yeM gopmyna (25).

Munumuzayus paccoenaco8anus IHMPONULHO—NAPAMEMPULECKUX NOMEHYUAN08 MOOeaU
OMHOCUMENLHO ONMUMATLHOZO COCMOSHUS

Cnenyromee geficTBHe, HUTIOCTpUpYyeMoe 3TarmoM 640 cXeMbl IIpOieccoB Ha Gurype 6,
COCTOMT B MHUHHUMM3ALMMU PACCOTIACOBAHHS YHTPONHUIHO—NTapaMeTPUUYECKHX MOTEHLHAIOB MO-
JIeJTH ¥ OTITUMAITBHOTO COCTOAHHS CHCTEMbI, OCYIECTBIIIEMOE B COOTBETCTBUH ¢ YCIIOBUSM

0A,,, —>min.
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MunymMu3zanns paccornacoanus (11) SHTPOMMIHO—APaMETPUUECKUX TOTEHLIHAIOB [O-
CTUTACTCA MOCPEACTBOM LENCBOH KOPPEKTHPOBKH 3aKOHa paclpelelieHus W (GopMHUpoBaHUSA
YNPaBJISAIOUICTO BO3ACHCTBUA A KOPPEKLMH CBSI3CH CTOXACTHYECKOHW CHCTEMBI,

[Tonoxenns o6bEKTOR B MPOCTPAHCTBE IHTPOMUITHO-TIAPAMETPHIECKOH HEONpeaenéHHO-
cTH Ha Qurype 12 naHbl CXeMaTHYHO [UTS HIUIFOCTPALHH IPOLECCOB ONpeieNeHHst U MHHIMU3a-

1M MapameTpa MaciuTada pacnpeeeHus.

Kapmuposanue  cocmosinus ~ cmoxacmuyeckot — cucmemsl 8 IHMPONUUHO—
napamempuyecKkom RPOCMpancmee NPU3HAKOE 6bIX00H020 napamempa

Jinst BH3yanusaumy COCTOSHMSA CHCTEMbl Ha sTamne 645 cxeMsl mpoluecca Ha Qurype 6
MPOUCXOANT KapTHPOBAHUE MMOJIOKEHUS CTOXACTHYCCKOH CHCTEMBI B MPOCTPAHCTBA MPHU3IHAKOB
pacnupeneacHUs BbIXOAHOrO nNapaMeTpa v B BU/IC MPOEKLUXH 30Hbl KOHTPOJISI HA HOPMHUPOBAHHbIE
KOOp/JIMHATBI [TPOCTPAHCTBA IPU3HAKOB ONTHMAJILHOIO cocTossuusa. Ha stane 260 ¢opmupyercs
COO0LIEHHE OTHOCUTEIBHO ONITHMANBHOCTH COCTOSIHUS OOBEKTA.

B03MOXHY10 peainsaluio MaTepUanibHOrO CPEeACTBa, C MTOMOIIBIO KOTOPOTO BbIMOIHSET-
sl JCHCTBHE 3asBJIEHHOTO CN0CO0A, MILTIOCTPHPYET CXeMa TEXHHYECKOTO yCTPOMCTBA, IPUBEASHHAN
Ha ¢urype 13,

Onucanue cxembl yCTPOHCTBA MOHUTOPHHIA H KOHTPO,I5 HA1 CTOXAaCTHYECKO#

CHCTEMOH NpH HeCMELEHHOH HECUMMETPHYHOM Le/1eBOl MII0THOCTH
pacnpene/ieHus

HAns nosicHenns npeanonaraemoro n3obpeteHus Ha ¢urype 13 maHa QpyHKUHOHANTbHAs
CXeMa yCTPOHCTBAa MOHMTOPHMHIA M KOHTPOJISL HaJl CTOXACTHYECKOM CHCTEMOMN NMPU HECMELIEHHOM
HECUMMETPHYHOH LIENCBON IUIOTHOCTH PaclpeleNeHns, [e HCIOAb30BaHbl Clleaylomue 060-
3HAYCHUSI:

1310 — moacucTEMa HEKOHTPOIMPYEMBbIX [IPOLECCOB CTOXACTHYECKOH CHCTEMBI;

I315 — cBA3K HEKOHTPOIMPYEMBIX MPOLECCOB CTOXACTHUECKOM CHCTEMBI ¢ KOHTPOTHPY-
€MBIM [IPOLECCOM BBIXOJHOTO I1apaMeTpa CTOXACTHUECKOH CHCTEMBI.

1317 — cBasu BIuAOWKX GAKTOPOB C KOHTPOIMPYEMBIM MPOLECCOM BBIXOAHOTO fapa-
METPa CTOXACTUYECKOH CUCTEMBI,

1320 — KOHTPOIMPYEMBIH MPOLECC CTOXACTHYECKOH CHCTEMBL.

1325 — mstomue GakTOphl HCKYCCTBCHHOIO M €CTECTBEHHOTO MPOMCXOXKICHHS.

1330 — perucTpupyolLee YCTPORCTRO,

1335 — yCTpOHCTBO (OPMHPOBAHMS PACIIPE/ICICHHUS BEIXOAHOTO NapaMeTpa;

1340 — 610k onpenenenns npu3HakoB GOPMbI pacIIpeieIeHHs BBIXOAHOTO MapaMeTpa;

1345 — 650K onpeaeneHns HTPOMUHHO—TIAPAMETPHYECKOTO TOTESHIIHAIA BbIXOXHOTO 13-
pamerpa;
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1350 — ycTpolicTBo (hopMHpOBaHHs IPOCTPAHCTBA ONTHMANBLHOIO COCTOSHHUS,

1355 — yerpoiicTBo BEIOOpa (hOPMBI MOJEIIH;

1360 — 6710k onpenenenus napamerpa Macinraba MoOJAENH;

1365 — ycTpoHCcTBO KAPTHPOBAHHS COCTOSHHS CTOXACTUIECKON CHCTEMBI;

1370 — Oa3a qaHHbBIX;

1375 — yCTpPOHCTBO MPOBEPKH NPHHAUICKHOCTH COCTOSHHUS CTOXACTHYECKOH CHCTEMBI
30HE KOHTPOJISt ONTHMAJIBHOTO COCTOSIHUSA,

1380 — 6ok TpaHchopManuu pacnpeneneHus;

1385 — ycrpolicTso BocnipousseneHus mepa 111 uenesoro pacnpeneneHus;

1390 — 6110k LeneBO KOPPEKTUPOBKU (OPMbI pacnpencieHus;

1395 — 6ok popMupoBaHUs YPaBIAIOLIEro BO3ACHCTBHUA A/ PETYIMPOBKHU CBA3EH CTO-
XACTHUYECKOH CUCTEM;

B croxactuyeckoit cucteme Ha ¢urype 13 BbigeseHbI 10CHCTEMA HEKOHTPOIMPYEMBIX
npoueccoB 1310 cToXxacTH4eCKOH CHCTEMBI, KOHTpoaUpyeMblil npouecc 1320, ceasu 1315 He-
KOHTPOIHPYEMBIX NPOLECCOB CTOXACTHYECKON CHCTEMBI ¢ KOHTPOJIUPYEMbIM IIPOLIECCOM CTOXA-
CTHYCCKON CHCTEMBI U CBA3M 1317 Bausomux $HakTopoB ¢ KOHTPOJMPYEMBIM ITPOLIECCOM CTOX a-
CTUYECKOH CUCTeMBl. BosmelcTBie Ha KOHTpoOaupyeMblil mpouecc 1320 BO3MOMXKHO 3a CHET H3-
MEHEHHs CBsi3eH 1315 HEKOHTPOIHMPYEMBIX ITPOLIECCOB CTOXACTHUECKON CHCTEMbI M 33 CUET M3-
MEeHEHHs cBsaseid 1317 Bnusrommx (GakTOpOB HCKYCCTBEHHOTO M €CTECTBEHHOTO IMPOMCXOXK/E-
HHS.

Perucrpupyrowero ycrpodictsa 1330 mpoBOAUT PErHCTPALMIO BBIXOAHOTO MapameTpa
KOHTPOJIMPYEMOT0 NPONecca CTOXAaCTHUECKOH CHCTEMBL. Y cTPOHCTBO (hOPMHUPOBAHHS pacrpe/e-
JIeHHs BBIXOJHOrO nmapamerpa 1335 ocymecTsnseT npouecce hopmupoBanus BeiGopkH [ Y] 3Haue-
HUH BBIXOJHOI'O MapameTpa CTOXACTHYECKOH CHCTEMBI, MOJYYEHHBIX C PEFMCTPHPYIOLIETrO
ycrpoiictsa 1330. brok onpenenenus npusHakoB Gpopmbl 1340 npeaHasHayeH IS BBIYHCIICHUS
NPHU3HAKOB (POPMBI BBIXOJHOTO PACIPEICICHUS CTOXACTHYECKOW CHCTEMBI: aCHMMETPHH, KC-
Lecca U KO3 QUINEHTA SHTPOIIMH HECUMMETPHYHBIX HeCMewénnblx pacTipeaciieHuit. 3HaueHus
NPU3HAKOB (HOPMBI MEPENAIOTCS B YCTPOHCTBO (POPMHUPOBAHMS MPOCTPAHCTBA ONTHUMATBHOTO
coctosHus 1350, Ha BbIXOJE KOTOPOTO HOPMUPYIOTCS MATPHYHBIH BEKTOD [é*] HOPMHPOBAHHBIX
KOOPZIMHAT TOJIOKCHHUS Ul COCTOSIHHSL PACTIPEAEIEHUs] BBIXOJHOIO napameTpa U marpuua [&]
HOPMHMPOBAHHBIX KOOPJAUHAT MOJOXKEHUH BO3MOXKHBIX MOJENEH A COCTOSIHUH pacipeae/ieHHus
BbIXOAQHOrO NnapaMeTpa B NPOCTPAHCTBE HOPMUPOBAHHBIX IPHU3HAKOB (OPMbI ONTHMAILHOIO CO-
CTOSIHHA CTOXaCTHYeCKOH cucTeMbl. Homep cTpoku MaTpuusl [€] HOPMHUPOBAHHBIX KOOPAMHAT
COOTBETCTBYET HOMEPY § BOSMOXHOH MOJEIM CTOXAacTH4Yeckod cuctembl. Homepa cronbuos

MAaTpuLbl [§] ONPenensoT HOPMUPOBAHHBIE KOOPAMHATbI MOJIOKEHUH BO3BMOXKHBIX MOJENIEH Co-
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CTOSHUA CTOXaCTHUYCCKOH CHCTEMBbl. MATpHUYHBIH BEKTOp [i*] 1 maTpuua [£] HOPMHPOBAHHBIX
KOOpJIMHAT IMOJI0XKEHHH BO3SMOKHBIX MOJCIIEH MepelaloTes Ha yCTPOHCTBO BhIGOpa GOPMBI MO-
Aenu 1355, Ha BBIXOJIe KOTOPOTO YCTaHABIMBAETCSA HOMEDP S (DOPMBI BO3MOKHON MOJENH COCTO-
SIHHSL CTOXACTHYECKOH cHcTeMbl. Tak kak HoMepa Mojenelt HMeroT CBOM crieumduyeckuil HoMmep
$, TO 71 MOZEJIeH M3BECTHBI MapaMeTPhl U IPU3HAKH GOPMBI pacnipeieieHus.

briok 1345 cxembl Ha ¢urype 13 HITIOCTPHPYET MPOLECC ONMpeAeieHNs SHTPONMUHHO—
NapaMeTpHUCCKOro MOTEHIMANa BEIXOAHOTO MapaMeTpa CTOXAaCTHYECKOH cHCTeMBI 1o (opMyie
(22). OHTponuiHHO-TIapaMeTPHUYECKOTo MoTeHummana Ajp HECUMMETPHYHOFO HECMEUIEHHOTO
pacnpelie/IeHHs BbIXOAHOTO I1apaMeTpa CTOXaCTHYECKOH CHCTEMBI XapaKTepH3yeT I0JIOKEHHE
CPEAHETO 3HAYCHHSA. Y CTPOHCTBO 1385 npeHasHaueHo U1 BOCIPOU3BENCHHS MEphl YHTPOMHIi-
HO-TIapaMETPHUIECKOro MOTEHIMAJIa UEeIeBOr0 pacnpenesieHus. PaccornacoBanye cocTOAHUS CH-
CTeMBI 8A/p OUEHHBAETCA TI0 Pa3HHIIE SHTPONUIHO-TIAPAMETPHYECKOTO MOTEHINANA BEIXOAHOTO
napametpa Ayp U SHTPOMHIAHO—NIAPAMETPHUECKOTO OTEHIIHANA LEJIEBOTO pacnpenencHus Ayp.
Paccornacosanue sHTpONHMAHO-1APaMETPHYECKOTO MOTEHLHMANA PEATBHOTO H OITHMAIBHOTO CO-
CTOSHHH CHCTEMBI, COOTBETCTBYIOLLEE PA3HULIE OLEHOK CPEHHMX 3HAYCHHI BBIXOIHOTO H LEfe-
BOTO pacCHpefesIeH!H, U UCHomb3yeTcs 6nokoM 1395 GpopMUpOBaHHs YIIPaBIIAIOIIEro BO3ACH-
CTBHSA ) AN PETYNHMPOBKH CBsized 1315 croxactuueckoi cucrem. Ipu GopmupoBanuu ynpas-
JIAIOUICTO BO3/ICHCTBHSA ¥ Tak € YYHTBIBACTCA MOIOKECHHE MOJETH S PEabHOTO COCTOSHHUS CH-
crembl. CornacHo Homepy Moaenu s 610k 1390 obecneunBaer LEJIEBYIO KOPPEKTUPOBKY (hopmbl
pacipeNeiCHAsA, KOTOpas yuuThIBacTCs 610koM 1395 mpu GOpMHPOBAHMH YIIPAB/SIOIErO BO3-
ACHCTBUSA ISl PETYIMPOBKH CBSA3CH CTOXaCTHYECKOH cucteM. Takum obpazom, Np1 MUHUMH3a-
MK paccoriacoBaHUs YHTPOITMHHO—IAPAMETPHUCCKOTO MOTEHIMANA MOJEIH OTHOCHTEIBHO OIl-
THMAJIbHOTO COCTOSIHHMSA IOCPCACTBOM LEJICBOH KOPPEKIHH CBA3EH CTOXACTHYECKOH CHCTEMBI
YYHTBIBACTCS OTKIIOHEHHE (POPMBI MOJICITH OT ONTHUMaNbHOIO COCTOSHHUS.

ITo 3HaueHHAM FHTPONMAHO-TIAPAMETPHUECKOTO NOTEHUHANA A}yp BRIXOJHOrO Mapamer-
pa 1 M3BECTHOMY HOMEDY $ (POPMBI MOJIENH PEANbHOTO COCTOAHMA C MOMOIIbIO yCTpoiicTBa 1360
TIPOBOUTCS OMPECICHNE NapaMeTpa MacuITaba MOAEAN A H3 YCIOBHUS MHHUMHU3ALMH Pa3HULIbI
PHTPOIIHHHO—TAPAMETPHYECKHX MOTEHLHAIOB MOJENH ¢ HOMEPOM S M COCTOSIHMS IJIOTHOCTH
pacnpe/ie/ICHUs BbIXOAHOTO NapaMeTpa.

YerpoicTBo 1365 Henonb3yroTes A KapTHPOBAHHA COCTOSHHS CTOXACTHYECKOH CHCTe-
MBI B SHTPONWHHO-TIAPAMETPHYECKOM MPOCTPAHCTBE HPH3HAKOB BLIXOHOTO Napamerpa. Kapru-
pOBaHMC MPOBOAMTCS O U3BECTHBIM MapameTpaM (opmsl (o, ) MOAENN s W mapameTpy mac-

wraba L. Jlns obecneyenus npouecca MOHUTOPHHIA [IPOBOAHTCS 3AITHCh B 6a3y naHHbIX 1370
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HOMED s, mapaMeTpsl popmel (a, B) 1 MacmTaba A MOZE/H pacTpe/ie/ieHHs BRIXOAHOTO NapaMeT-
pa U1s peaIbHOTO COCTOSHHA CTOXACTHYECKON CHCTEMBI.

YerpoiictBo 1375 npoBepkH NPHHAUIEKHOCTH COCTOSHHS CTOXACTHYECKOH CHCTEMBI
30HE KOHTPOJIA OLTHMAIBHOTO COCTOSHUA MO3BOJISAET KOHTPOIUPOBAThH BBIXOA CHCTEMbI K3 30HBI
KOHTpPOJISL 110 M3MEHEHHIO NPU3HAKOB (OPMbI BBIXOJAHOro pacnpexeneHus. bnok 1380 Tpanc-
(bopmaunu pacnpenenenus npeaHasHaded s GOPMHPOBAHUS COOOILEHHUS N O HEOOXOAUMOCTH
TpaHCOpMaUMy paclpeneneHns Ml BO3BPATA CUCTEMbI B 30HY KOHTDOJIS. Tpanchopmauuio
PaclpeeneHust MOXHO IOCTHYb H3MCHEHHUEM CBOWCTB CUCTEMBI 32 CYET H3MEHEHHS HACTPOEY-
HBIX I1apaMETPOB PEryJIATopa, pacloNoKCHHOIO B MOACHCTEME HEKOHTPOJIUPYEMbIX MPOLECCOB
1310 croxacTnyeckoit CHCTeMbl, M3MEHEHHEM COCTABA BAMAIOLIMX ¢daxTopoB 1325 unu usmene-
HUEM BbIOOPA ONTHUMAILHOTO COCTOAHMS, OTHOCHTELHO KOTOPOLO YCTAHABIMBAETCA MOHHTO-
PHHI U KOHTPOJIb HaJl CTOXaCTHUECKOH CHCTEMOIA.

W3 paccmoTpenus cxembl Ha ¢urype 13 ciexyer, uto anst obecrneveHus YCTOWYHBOCTH
cuctemsl 6110k 1395 Gopmupyer ynpassiowee BO3NEHCTBUA 1A peryTHpOBKH cBszeil 1315 He-
KOHTPOJIHPYEMBIX MPOUECCOB CTOXACTHYCCKOH CHCTEMBI M cBsseH 1317 Bausitommx GakTopoBs ¢
KOHTPOJIMPYEMBIM MPOLECCCOB BEIXOAHOTO MapaMeTpa CTOXaCTHIECKOH CUCTEMBI.

®opMupoBanue yNpaBisionee Bo3AeHcTBUS OiaokoM 1395 s PETYJIIMPOBKH CBsi3eH
1315 1 1317 npoBoauTcs npy yCIOBHH OTIIHYHOIO OT HYJIS1 HOMEPA MOJEIHU § U/HAH OTIHYHOTO
OT HyJIA pacCorjacoBaHUs 3HTPOITMHHO-TIAPAMETPHYCCKOro MoTeHnuana. biok 1390 uenesoit
KOPPEKTHPOBKH (POPMBI 3aKOHA paClpeleseHHs [IPEAHA3HAYEH A1A (BOPMHPOBAHHA KOAa S
YNPaBJIAIOILCTIO BO3/ACHCTBHS, 3aBUCAILETO OT MOJOKCHHA MOJEIN PEATTLHOTO COCTOSIHHS CHCTe-
Mbl B DHTPONHUHHO-NIAPAMETPHUECKOM IPOCTPAHCTBE M 3a/JaHHOTO HOMEPOM S. 3asBHTENb obpa-
I{acT BHUMAHHUEC, YTO ONPEACIICHHE HOMEPA $ MOAENIH PEalbHOTO COCTOSHUS MO3BOJISET Ie/IeHa-
MPaBJICHHO W3MEHATh (POPMY pacrpeleneHns K ero uenesod Gopme mytém AnddepeHIupoBaH-
HOro perynmposanus ceased 1315 u 1317 cornacno xoay S. TIpu 3TOM NpONOpUHOHANEHOE pe-
yIMpOBaHKe CBA3eH ¢ yuéToM Koda S obecreduBaeT MHHUMH3ALMKD PAacCONTaCOBAHHS FHTPO-
IMUHHO-TIAPaMETPHUECKOTO MOTeHIHaNa A1 00ecreyeHns MacTaba MOJENH CTOXACTHUECKON
cHcTeMbl MaciiTaly e€ esIeBoro pacrpeaesneHus.

OnTHMankHOE COCTOSHHE CTOXACTHYECKOM CHCTEMBI — 3TO COCTOSHHE, OTCIEKHBAEMOE
CHCTEMOH M 33/IaHHOE LEJIEBOH MIOTHOCTBIO PACTIPEICICHHUS C H3BECTHBIMH napamerpamu ¢op-
MbI M MaciTaba. DHTPONHIHO-NApaMETPHYECKUI MOTEHLNAN ONTHMAILHOIO COCTOSHUE CTOXA-
CTHYECKOH CHCTEMBbI TaK K€ 3a]aH LIEJIEBbIM PACTIPEAEICHHEM BbIXOHOIO napamerpa.

PeasibHOE COCTOAHHME CTOXACTHYECKOH CHCTEMBI — COCTOSHHE CHCTEMBI B TEKYIIMH MO-

MCHT BPCME€HH, XapaKTCPHUCTUKU KOTOPOro OonpeacisiroTes 1o BbI60pK€ 3HAUYEHUH BBIXOJHOIO
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napamerpa. [lapameTpsl pacrpeleNeHHs 3HAYCHUH BBIXOJHOTO IIapaMeTpPa yCTAaHABIMBAKOTCA
AT MOZIeNH peanbHoro coctosHus. I1o sTomy, BeIGop dopmbl M MacuTaba MOJENH, OCYIIECTB-
JIETCA 10 OTHOLUCHHIO K PEANTbHOMY COCTOSIHUIO CTOXACTHUUYECKOW CHCTEMBI.

Kontposnb nampasien Ha oGecrieueHHe MHHMMANBLHOTO PaccOracoBaHHS OMEHKH 3H-
TPOMHHUHO—NIaPaMETPHUYECKOTO TOTEHLMANIA KOHTPOIMPYEMOTO Pacrpee/eHHs BBIXOAHOTO Ma-
pameTpa I MOAEH peaJIbHOTO U ONTHMAJIbHOT'O COCTOSHHM CTOXaCTHUYECKON CHCTEMBI.

OnTUMH3aLKs CHCTEMBI MPOMCXOAMT MyTEM MHHMMM3ALNH PacCOrIacoBaHus SHTPONH -
HO-TIapaMETPUYECKOT0 MOTEHUMATAa MEKIY ONTUMATLHBIM H PEajbHLIM COCTOSHHEM 3a CU&T
M3MEHEHNA NapaMETPOB MOAEIU PEAILHOTO COCTOAHMA M (OPMUPOBAHUS YNPABIAIOLIEIO BO3-
ACHCTBHA M1 PErynupoBanus cBsseit 1315 u 1317, uzo6paxsHHoii Ha ¢urype 13.

[pennonaraemoe n3o6pereHne MOMKET OBITh TaK Ke HCIIOAb30BAHO [UIA MOHHUTOPHHIA H
KOHTPOJI NPH 3BOJIOUUH CUCTEMBI MM €€ UMKIMYECKOM M3MEHEHMH. TaK Kak AjIsl TAaKMX CH-
CTCM IIPOUCXOJNT NCPEXOM U3 OJHOTO ONTHMAILHOIO COCTOAHHS B IPYrO€ ONTHMAIbHOE COCTO-
AHAC, TO OYEBMIHO, YTO HA PA3JIMYHBIX STAllax BOJIOUMHM CHCTEMbI KOHTPOJIb MPOM3BOAUTCH
OTHOCHTEIILHO PA3IMYHBbIX ONTHMANIBHBIX COCTOSHUH, 118 KOTOPBIX AIIPHOPHO MPOBOMUTCA 3a-
JlaHHE TPAHHMLBI 30H KOHTPOJIA.

Taxnum o6pasom, npeaaraemMsiil crioco6 MOHHTOPHHTA H KOHTPOJIA HaJl CTOXaCTHYECKOH
CHCTEMOH HPH HECMELUEHHOH HECHMMETPHYHOM LeNeBOl TIOTHOCTH paclpee/eHus yCTpaHseT
NEPEXO/ CUCTEMBI B Hepabo4ee COCTOAHHE H3-3a MHOTO3HAYHOCTH BBIGOpPA (hopMm HECUMMeETpHY-
HBIX MOJIENeli H 00eCeuMBaeT YCTOHUHBOCTE CHCTEMB] IOCPEICTBOM KOHTPOJIs: COOTBETCTBHS
¢opmbI 1 MaciTaba MonEIN €€ PeaTbHOMY COCTOSHHIO B IHTPOITHHHO—TIAPaMETPHUCCKOM MPO-

CTPaHCTBE NPHU3HAKOB HCCHMMCTPHUYHOTO pacnpeacIeHHA BbIXOIHOTO rnapameTpa.
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Crocob MOHHTOPHHTIA  KOHTPOJISI HAJl CTOXaCTHYECKOH CHCTeMOM NpPH HECMEUIEHHOM
HeCHMMETPHYHOH e/1eBO IVIOTHOCTH pacnpe/e/ieHHs BLIXOHOI0 IapaMeTpa

®opmy.a u3odpeTeHusn

Cnoco6 MOHHTOPHMHIAa M KOHTPOJIS HaJ CTOXAaCTHYECKOH CHCTEMOH MPH HECMEILEHHOM
HECHMMETPHYHON LEIE€BOH INIOTHOCTH PACTIPE/IEICHH s BBIXOAHOTO 1apaMeTpa 3aK/II0UuaoLHiics
B TOM, YTO OCYUICCTBIIAIOT PErHCTPALHIO COCTOSHUA CTOXAaCTHYECKOH CHCTEeMbI, popmMupoBa-
HHe BbIOOPKH y; 3HAYEHUH BBIXOIHOIO MapaMeTpa )(f) CTOXaCTHYECKOH CHCTEMBI, ONpeae/IeHHe
MATeMaTH4YeCKOro  oxuganus M, CpPENHEro  KBaApaTHYECKOro  OTKJIOHEHHs  oF
W LCHTPAJILHOTO YETBEPTOrO MOMEHTA [y PACTIPENCTEHHS BBIXOJHOTO MapaMeTpa; GpopMupoBa-
HHe 06asbl AaHHBIX ITAIOHHBIX TAPAMETPOB 3aKOHA PACIIPEIEIEHHS BRIXOAHOTO apaMeTpa CTO-
XaCTHYECKOH CHCTEMBI, IPOBEPKY COCTOSHHA CTOXaCTHYECKOH CHCTEMBI MPHHAUIEKHOCTH 30HE
KOHTPOIs ONTUMANILHOIO COCTOSHUS, TPAHCHOPMAIIHIO 3aKOHA PACIIPEAC/ICHUs YIIPABISAEMOro
lapameTpa 3a CHET M3MEHEHHS HACTPOEUHbIX NAapaMETPOB PEryiaTOpa, KOPPEKTHPOBKY 3aKO0-
Ha pacrpeaesieHus 1 GOpMHPOBaHHe YIIPABISIOILErO BO3ACHCTBHS,

OMAUYAIOUUICA TEM, YTO JOINOJHUTEIbHO OCYILECTBIIAIOT
omnpeae/ieHne KOOPAMHAT NMPOCTPAHCTBA MPHU3HAKOB (OPMbI — ACHMMETPHH, IKCLECCa H KO (-
(prLeHTa SHTPONIMH HECHMMETPHYHOIO PACTIPE/IENEHHs — I HECHMMETPHUHOM HECMEILEHHOM
TVIOTHOCTH paclpeAeNCHHUs BBIXOAHOIO MapamMeTpa CTOXaCTHYECKOH CUCTeMBI 10 (Gopmysie MaT-

PHYHOrO BEKTOpA:

* * *
[Sk* Ex" K] = |ta, Hs o Bum
O @) my
2
rRe Mz, p3 WAy, — BTOPOH HAYaNbHBIH MOMEHT, TPETHH LEHTPATbHBIE MOMEHT

W SHTPONUHHBLIA MOTEHUMA] HECUMMETPUYHOH HECMELEHHON IUIOTHOCTH pacnpeacieHus

BLIXOHOrO fapamerpa, onpeaeseMsle 1o Gopmyiam:

m
m; = zpjy,-z.
Jj=1
m
* * 3
K= ) pi(y = M)
j=1

m
Ayn= Ay - exp —Zp,--lnp,- ,
j=1

TAC m — YACI0 HHTEPBAJIOB IPYNITHPOBAHUSA; Ay — UHTEPBaJ TPYIIITMPOBAHUA BBIXOJHOTO Ma-
paMeTpa; p; — CTATUCTHYECKAs YacTOTa [ONAJaHus OTCYETOB B j-i HHTCPBa IPYNIHPOBAHHS;
¢opMHpOBaHHE NPOCTPAHCTBA ONTHMAILHOTO COCTOSHHS CTOXACTHYECKOH CHCTEMBI BKJIIOUA-

roulee B cebs cieayrouue aeicTBUA:
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— 3alaHWe I'PAHHULIbI 30HbI KOHTPOJIS B IIPOCTPAHCTBC MPHU3HAKOB ONTHMAJIBHOTO COCTOSIHUSA IpHu
HCCHMMCTPHYHOM DACIIPEACICHHH BBIXOIHOI O napamMeTpa CTOXaCTHYECKOH CHCTEMBI:

Z (&iv)z = Tmax

i
TA€ Ymax — PAOMYC 30HBI KOHTPOJA; &; ~KOOPANHATHI FPAHKULBI KOHTPOIS;
— ONpejaeieHHe HOPMUPOBAHHBIX KOOPJAUHAT IMOJIOKEHHUS IS COCTOSIHHUS PacTpeie/IeHHs Bbl-
XOAHOTO MapameTpa B MPOCTPAHCTBE MPH3HAKOB ONTHMAJIBHOTO COCTOSHUS CTOXAaCTHYECKO

CHCTeMBI 110 OpMyTie MATPUYHOTO BEKTOpa:

Sk* — Sk Ex* — Exy Kjy — KHnO]T

a'Sko ’ b'ExO ’ C'KH‘rlO

*1 * * *1T
E1=6 & §'=|
rae Sko, Exo, Kpno — acHUMMeTpHs, skcuece M Kod(GQHIHEHT SHTPOMHHU HECUMMETPUYHOM
ITIOTHOCTH PACTIPECIIEHUS JUIS ONITHMAIILHOTO COCTOSHHSA CUCTEMBI; d, b, ¢ ~ KO3 PUUHEHTHI
MHTEPBAJIOB NPH3HAKOB AJIS 30HbI KOHTPOJIS,

— OnpeeJIeHHe KPpUTCPHUA JJIA COCTOSIHUS CTOXACTHUYECKOHN CUCTEMBI B MPOCTPAHCTBE ITPU3HAKOB

ONTHMAJILHOTO COCTOSTHUS N0 pOpMyJIe:

Y= Z(é:)z;

— onpelejieHHe HOPMHPOBAHHBIX KOOPAMHAT TMOJOXKEHHH BO3MOKHBIX MOJACICH CTOXacTHYe-
CKOH CHCTEMbI B IPOCTPAHCTBE MPH3HAKOB ONTHMAIBHOTO COCTOAHHA 110 GOPMyIe MaTpuy-

HOTI'0 BEKTOpa:

[&]: <:13 §2$ {335 = ’ ; ’ ’

rae Sks, Ex;, Kuns — acuMMeTpus, skcuece u KOd(QOULMEHT IHTPOIMHHU HECMMMETPHUYHOTO
[VIOTHOCTH PaclpeAeNeHHs Aj1d ONTHMAJbHOIO COCTOSIHMA CHCTEMbI, § — HOMEpP MOAEIH
CTOXACTHYECKOH CHCTEMBI:

= { {1,2,3,...} A/1A BO3SMOXHbBIX COCTOSIHUIA,
0 JJ151 OTITUMA/JbHOTO COCTOSIHUS;

onpeaesieHMe IUCTaHIHH MEXAY MOJIOKCHHUAMH BO3MOXHBIX MOJACIHEH U PCAJIBHOIO COCTOSIHUM
B HOPMHPOBaHHOM LICHTPHPOBAaHHOM [IPOCTPAHCTBE IMPHU3HAKOB OINTUMAIBHOTO COCTOSHHS

CTOXACTHYECKOH CUCTEMBI O hopMyie

Bb160p (t)OprI MOAEAN CTOXACTHUYECKOH CHUCTEMbI H3 YCJ10BHs1 MHHUMYyMa AUCTAaHUHH MEXAY

MOJIOXKCHHUAMH MOJIEINU H pE€ajlbHOro COCTOSIHU M
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AL; - min;

ompegesieHHe MaclTaba MOJENH paclpeleneHus] BBIXOJAHOTO napaMerpa CTOXacTHYECKOH CH-
CTEMbI BKJIIOYAKOLIEE B Ce0s CleayrouHe 1eHCTBUSA:
— OMpeAesIeHHe SHTPONHHHO—TIAPAMETPUUECKOr0 MoTeHLMana Ajp HECHMMETPHYHOH IMJIOTHO-
CTH PacTIpEAC/ICHUs] BEIXOHOTO NapaMeTpa CTOXaCTHUECKOH CHCTEMBI
Ahp= v (Bjp)* +m;
— opMHpOBaHKe SHTPONUITHO-TIAPAMETPHUECKOTO [TOTCHIHANIA HECHUMMETPUYHON MOJIEH

IJIOTHOCTH PaCTpCICII€HNUS BBIXOJHOTQ rnmapamMeTpa CTOXACTHUYECKON CHCTEMBI

A[A_”JZ \/(Kl-zlnk + 1) " mz}\',

rae m ¥ Ky, — BTOPO# HauasbHbIi MOMEHT 1 KO3 DHUHEHT SHTPOMIH HECHMMETPHUHOH MO-

JIeJTH PACpeaeenHs BBIXOTHOTO apamMeTpa;

— OmpejeeHne napameTpa MacmTaba M3 YCIOBHS MHHHMYMY pasHMUbl JHTDOMHAHO—
MAPaMETPHYCCKHX MOTEHIHMANIOB A1 HECHMMETPHYHON MOJEIH H DPEalbHOrO COCTOSHHS
IUIOTHOCTH Paclpe/IeseHus BBIXOIHOTO MapaMeTpa CTOXACTHUECKOMN CHCTeMbI

Ayp — Ayp| = min;
COXpaHeHHe MapaMETPOB MOJEIH CTOXACTHYECKOH CHCTCMBI B 6a3¢ TaHHBIX;
ONpe/eJIeHHe PACCOTIIAaCOBAHHS YHTPONMHHO-TIApAMETPHYECKHX TOTEHIHANOB MOJETH PEalib-

HOT'O ¥ OITUMAJIBHOI'O COCTOSIHUH CTOXACTHYECKONH CUCTEMBI

— AR ° L
84y = |A}yy = Ajyp| — miin ;

MHHHMH3AUNIO DACCOTNIACOBAHUK IHTPOITUHHO—TIAPAMETPHUUECKHX MMOTEHIIHANIOB MOIEIH OTHO-
CHTEJILHO ONTHUMAJILHOTO COCTOAHHS MOCPEACTBOM LENEBOH KOPPEKTHPOBKH 3aKOHA pacripese-
NeHAs ¥ pOPMUPOBAHNSA YNPABNAIOLIEro BO3AECHCTBHS 1/ KOPPEKLHH CBA3EH CTOXACTHYECKON
CHCTEMBL M KapTHPOBAHME COCTOAHHS  CTOXACTHYECKOH CHCTEMBI B JHTPOITHHHO-

MapaMeTpH4YECKOM MPOCTPAHCTBE NPU3HAKOB BhIXOIHOTO ImapamMeTpa.
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D MOCTCAYIOMAE TOKYMEHTH YKa3aHHl B MPoAo/pkeHUH rpads C.

D JAHHBIC O IMATCHTAX-aHAJI0raX YKAa3aHbl B IIPUJIOXKCHUN

* Oco6BIE KATErOPUH COBLIOUHEIX JIOKYyMEHTOB:

“A” JIOKYMEHT, OIIPE/IC/ITIONTHE 00T YPOBSHE TEXHUKA M HE CHUTAFOIITHHCS
0C000 PEICBAHTHEIM

“D” JIOKYMEHT, IATAPYEMBIii 3aIBUTEIEM B MEK/yHaPOTHOM 3asBKE

“E” 6oree paHHss 3aSBKa WM TIATCHT, HO OO/ IMKOBAHHAS HA JATy
ME3K/TyHAPO/MHON IO JAUH MM II0CIIC HES

“L” JIOKYMEHT, TIO/IBEPrafOIIHit COMHCHHIO TIPHTA3AHAC(S) HA IPUOPHTET, HWIH
KOTOPHIi IPABOIATCS C TIETHI0 YCTAHOBICHMS JIATHI Ty OITAKAIIAN PYTOTO
CCBUIOYHOTO JJOKYMEHTA, a TAakOKe B IPYTHX NEJDIX (KaK yKa3aHo)

“Q JIOKYMEHT, OTHOCATITMACA K yCTHOMY PACKPBITHIO, HCTIONB30BAHUIO,
SKCIIOHUPOBAHHIO H T.JI.

“p» JIOKYMEHT, OIYO/IMKOBAHHbIH /0 JATHI MEK/TyHAPOIHOMN MOauH, HO TOCIE

JIATHI HCTIPAIMHBACMOTO IPHOPUTETA

“T 6oTee MO3HMIA JOKYMEHT, OITyOIMKOBAHHEIH MOCIIE JATH ME/TyHAPOIHOM
o Ja9H WA HpI/IOpI/ITeTa, HO HpHBe}:[eH:HHﬁ JUIA IOHAMAaHWA lTpI/H'H_u/]IIa HIA

TCOpHHM, Ha KOTOPHEIX OCHOBBIBACTCS H300PCTCHIE

X JIOKYMEHT, MMEIOTTHI HAUG0JIEE OIM3KOE OTHOIIEHUE K ITPEMETY TIOMCKA;
32IBJICHHOE H300pPETECHIE HE 00IaacT HOBU3HOH MWIN H300PETaTeIbCKUM
YPOBHEM, B CPABHCHHH C JIOKYMCHTOM, B3ATHIM B OTACIBHOCTH

“Y” JIOKyMEHT, MMEIONTHi Haubosice G/IM3KOE OTHOIMICHHE K TIPS/ IMETY TIOMCKA;
3BJICHHOE H300pPETEHNE HE 00IaAacT H300PETATSIECKIUM YPOBHEM, KOT/IA
JIOKYMCHT B3AT B COUCTAHWE C O/HHM MM HECKOJIBKUMM JOKYMCHTAMHE TOM K&
KaTeroOpyHM, Takas KOMOHHAINMA JJOKyMCHTOB OMCBHIHA LT CLCIHATACTA

“&”  JOKyMEHT, SBJITIOUTHHACS TATCHTOM-aHaIOTOM

Jlata eHCTBUTEILHOTO 3aBSPIICHIS MEXIYHAPOIHOTO OUCKA

03 mos6pst 2021 (03.11.2021)

llaTa OTIPABKHA HACTOAIICTO OTUCTA O MCKIYHAPOIHOM ITOUCKE

11 mosi6pst 2021 (11.11.2021)
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