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(57) Abstract: The invention relates to a prognostics and remote monitoring system (here-
inafter P&RMS) and a method used therein for determining deviations and anomalies in the
behaviour of a monitored object. The technical result is the increased precision in forecast-
ing deviations in the operating parameters of the monitored object by employing a plurality
of prognostic models of the operation of the monitored object and by rapid determination
of deviations in each model representing the operation of the monitored object in a pre-set
operation mode. The claimed method of prognostics and remote monitoring of the status of
objects comprises performing steps wherein data processing is performed, the data retrieved
from the monitored (controlled) object characterizing the indicators of the technical status
of the monitored object; on the basis of that, a master sample of the object's operation para-
meters is formed; a state matrix is generated using components of the master sample points,
wherein the components represent values of the aforementioned operation parameters of the
monitored object; the resulting state matrix is analysed by the MSET method and empirical
prognostic models of the monitored status of the object are constructed; said models are used
to determine the probability of occurrence of critical statuses during the operation of the ob-
ject; and the occurrence of the critical statuses is signalled in order to avoid failure of the
object as a whole or parts thereof.

(57) Pedepar: Nz00peTeHne OTHOCHUTCS K CHCTEME MPOTHOCTUKH W YIAAJICHHOTO MOHHUTO-
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purra (ganee CllnYM) u npuMeHSIFOIIETocs B Hel criocoba sl OIpe/ICICHus ICBHAITAA U
OTKIIOHCHUH B MOBeAeHUH 00heKTa KOHTPOI. TeXHUIECKUM Pe3yIbTATOM SBISETCS OBEI-
MICHHE TOYHOCTH POTHO3UPOBAHUS OTKIOHESHHS TAPaMeTPOB paboTh 00BEKTa KOHTPOJIS, 38
CUET UCIIONL30BaHUS MHOKECTBA IPOTHOCTHUECKAX MOJeIel paboTh 00BeKTa KOHTPOIS U
OTEPAaTHBHOTO OOHAPYKEHHUS OTKIOHCHHUS B KOKIAOH MOJICIH, 0TOOpakaromed paboty 00b-
€KTa KOHTPOJIA B 338JTAHHOM PEKUME. 3asBICHHBIA cI0C00a TPOTHOCTHKY U YAAIEHHOTO MO-
HUATOPUHTA COCTOSHASA 0OBEKTOR 3aKIOYaSTCA B BEIIOIHCHHAH 3TAlOB, Ha KOTOPHIX BRITION-

HSIOT 00paboTKY AaHHEIX, HOCTYNIAIONHX 0T 00heKTa KOHTPOIs (MOHUTOPHHTA), XapaKTepH-
3YIOMIKE TOKa3aTeI! ero TEXHUIECKOTO COCTOSIHUS, GOPMHUPOBAHUY Ha X OCHOBAHKH JTa-
JIOHHOU BEIOOPKH IOKazaTerel paboTh 00BbeKTa, MOCTPOSHHUIO MaTPHUITEl COCTOSHHAS U3 KOM-
MIOHEHTOB TOUEK 3TAJIOHHOH BEIOOPKH, B KOTOPOU KOMITIOHCHTaMH

[npodondicenue na cnedyoujeni cmpanuye]
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Ony0auKkoBaHa:
— ¢ omuémom 0 MeNCOYHAPOOHOM noucke (cmamops 21.3)

ABJEIFOTCA 3HAUCHUA YIOMAHYTBIX oKazarenei pa6OTLI 00BeKTa KOHTPOJIA, ¢ MOMOIIEBE) MSET MCTOAA BBIINOJHAKT aHalu3
HOJIy‘IeHHOfI MaTpunel COCTOAHUA U BBINIOJIHAKOT [IOCTPOCHUC IMIINPUICCKUX MO,I[GJ'IGI\/’I MIPOTHOCTUKHU COCTOAHUA o0beKTa KOHTPOJA,
¢ TIOMOMIBEED KOTOPBIX BBINIOIHAKT OOPCACICHUC BEPOATHOCTU Ha,CTyHJIeHHfI KPUTHYCCKUX COCTOSTHUH pa6OTLI 0OBEKTHl H
CUTHATIU3UPOBAHUEC 00 ux HaCcTYILIICHUH BO n3beKaHue BBIXOJA U3 CTPOA 0o0BeKTa B OEIOM, JI0O0 €ro 4acTy.
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CITOCOBb 1 CUCTEMA YAAJIEHHOI'O MOHHUTOPHUHI'A OBBEKTOB

OBJIACTb TEXHUKH

HN3o0peTeHne OTHOCHUTCSA K CHUCTEME MPOTHOCTHKH M yIAJCHHOTO MOHHUTOPHHTA
(mamee CIInYM) u npuMEHSIOMETOCA B HEH crioco0a i onpeneeHus AeBHaIit
1 OTKJIOHEHHWH B MOBEJACHUH 00BEKTA KOHTPOJIA. 3asBJICHHOE N300PETEHHE MOYKET
OBITh MCTIOJIH30BAHO B PA3IUYHBIX cepax MPOMBIIUICHHOCTH, 3IPaBOOXPaHCHHSI,
AKOHOMHKH, COIMAIBHOW cdepe, CEIbCKOM XO3SMCTBE M APYyrux cdepax, B
KOTOPBIX MOKET HCITOJIb30BAThCSA MPOTHOCTHYECKOES MOJICITHPOBAHUE TIOBEICHUS

00BEKTA U €r0 YJIAJICHHbIA aBTOMATU3UPOBAHHBI MOHUTOPUHT.
YPOBEHb TEXHUKHU

Ha ceropnsiiHuii AeHb MPAKTUYECKH BCE OOBEKTHI TeHEepaluuu 0O0O0PYTOBAHbI
passuteimu  ACY  TII  (ABTOoMarW3upoOBaHHAs  CHUCTEMa  YIPaBJICHUSA
TexHoyiorrnueckum mporeccom). [Ipumensemsie ACY TII mo cBoeli mpupone He
ABJIAOTCS MHCTPYMEHTAMM AHAJIN3Aa U3MEHEHHI B TEXHUYECKOM COCTOSIHUHU, XOTA
BO MHOTOM CJY’KaT Jijii NPEAOTBPAIICHUS HACTYIJICHUS aBAPUHHOTO COOBITHS.
CratucTtuka MHIMACHTOB W aBapuil CBUAECTEIBCTBYET O TOM, UTO aBTOHOMHBIE H
BcTpoeHHble B ACY TII cucreMbl MOHUTOPUHTA U IUATHOCTUKU SHEPreTUUECKOTO

obopynoBaHus HEAOCTaTOUHO dhPexTuBHBI [1].

KOHTpOMp TEXHUYECKOTO COCTOSIHUA OCHOBAH HA CPABHEHWHM COOTBETCTBHMU
3HAUCHHWI MapaMeTpOB M KPUTEPUEB WX NPEACIaM W HOPMaM, U MapaMeTpoB ¢
STAJIOHHBIMU ~ JHEPreTHYECKUMM  XapaKTEPUCTHUKAMU.  TakWe  CUCTEMBI
(yHKIIMOHWPYIOT Kak HAOO0p MOMyJieh, aHaJU3UPYIOMMX padoTy pa3IHdHbIX
MOJICUCTEM OOBEKTa MOHUTOPHUHTA. /(151 onpeiesieHuss U3MEHEHHU I B TEXHUUECKOM
COCTOAHMM W TIOMCKA WX TPUYAH TMPEANOJAraercs  TPyA03aTpaTHBIN
ABTOMATU3WPOBAHHBIA  aHAIM3 pabOThl CUCTEM MOHHMTOPUHra  OOJIBIIUM
KOJIMYECTBOM 3KCEPTOB. [[puMeHsseMble METO/IbI OSCCUIIbHBI TTPU HEIOCTOBEPHOM
WU HETIOJTHOW WH(OPMAITHKA O TPeeaX U HOPMax KITFOUEBBIX TEXHOJIOTHUECCKUX

MapamMeTpoB, KPUTEPHEB, B3aUMOCBS3SIX MEXAy NapaMmeTpamu. B OoJbIIMHCTBE
1
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CIy4aeB A5TO ABJIAETCS MNPUYMHOM HECBOEBPEMEHHOTO BBIABJICHHUS 3apPOKIACHUA
nedexToB, mX OCECKOHTPOJIBHOTO PA3BUTHA, KOTJA TEXHHYECKOE COCTOSHHEM
ABJIACTCA «PpabOTOCIMOCOOHBIM» M, KaK CIIEACTBHUE, TMPUBOAUT OOBEKT B
«HEPAbOTOCMIOCOOHOE» WM  «MPEACAbHOE» COCTOsHUE. Meponpuarus 1o
TEXHUYECKOMY  OOCIY)XHBAHHIO  OCYIIECTBJISAIOTCA, KaK MPaBHJIO, TOCHE
cpabaThIBaHUA NPEAYNPSIUTSILHON WM aBapuiiHOW curHammsarui. JledexTs
000pyZIOBaHUA OMPEACIAIOTCS TIOCNIE €ro  BCKPBITHA, 4YTO TMPUBOAUT K
«HEIOPEMOHTAM» BCJICACTBHE OTCYTCTBHS HEOOXOAMMBIX 3aMacHbIX dYacTed u

TEXHUYECKUX PEIICHUN IJI9 YCTPaHEHUs TTPOOJIEM.

B HacTosiiee Bpemst BaXKHO HE TOJIBKO ONPEACIIATh BHI TEXHUUYSCKOT'O COCTOSHUSA,
B YaCTHOCTH: «pabOTOCMOCOOHOE», K4ACTUUHO PabOTOCIOCOOHOEY, «IIPEACIIBHOEY,
HO W OTCIICKUBATh W3MCHCHHA B YK€ OIPEACIICHHOM (TIEPBOM W BTOPOM)
cocroanuu [2]. Haumbonee ocTpo cTOMT 3adaya KOHTPOJSIT H3MEHEHHH B
«paboTOCIOCOOHOM» TEXHHYECKOM COCTOSHHH OOOPYJOBaHHS, BBI3BIBAEMBIX
3apoXKJIeHHEeM J0O0ro aedekra aerajei, y3JIOB M CHCTEM H3 CYIISCTBYIOIIETO
MHOJKECTBA, IJI1 OOHAPYKEHHS HE)KENIaTeIIbHBIX TCHACHIIMM W IPOTHO3HPOBAHHS

HX pa3BUTHA C OCJIBIO IPCAOTBPAIICHUA HHIUACHTOB U aBapHﬁ.

Ha nanHBI MOMEHT H3BECTHO MHOXKECTBO PEIICHUH, PEaTU3YIOIIUX IPOIECCHI
MPOTHOCTHYECKOT'0 MOJCIIMPOBAHUs TMOBEJACHUS OObEKTa MOHMTOPHUHTA, A
BBISBJICHHS OTKJIOHEHHS TIOKazaTejed ero TEXHHYECKOTO0 COCTOSHHMS U

IMPOrdHO3upoOBaHUA BbIX0OJ4d U3 CTPOA TCX MJIM MHBIX €TI0 Y3JIOB.

HN3BecTHO yCTpPOMCTBO M €MOCO0 [Afid KOHTPOJISi TEXHUUECKON YCTAaHOBKH,
COJEpKAIUEH MHOMECTBO CHUCTEM, B YaCTHOCTH YCTAHOBKH JJIEKTPOCTAHLIUU
(marear RU2313815, CUMEHC AKIUEHI'E3EJUIBHIA®T, 27.12.2007). B
JAHHOM TIaTCHTE TMPUMEHSETCA JUMHAMHuUecKas oOydaeMmas MoAelb A
MPOTHO3UPOBAHUA BBIXOJA K3 CTPOSI AJIEMEHTOB KOHTPOJUPYEMOTO OOBEKTA, B
YACTHOCTH, SHEPreTUYECKON YCTaHOBKM. MoOJenb OCHOBAaHA HA NPUMECHEHWUH
HECWPOHHBIX CETeH W/WIM TEHETHUYECKWX aJTOPUTMOB W PEAM3yeTcs 3a CYET

MCIMOJIb30BAHUA MOJYJIA aHAjIu3a, KOTOPbIA WIIET B pabouMx mapamerpax Wiu
2
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pabounxX U CTPYKTYPHBIX MapamMeTpax CHUCTEMbl 3aBUCHUMOCTH MEXIy padounuMu
napaMeTpaMu WM padOYMMHU M CTPYKTYPHBIMU TapaMeTpaMud TOCPEACTBOM
METO0B MCKYCCTBEHHOTO MHTEUICKTA U HHTETPUPYET WACHTU(DUIIMPOBAHHBIC TIPH
3TOM 3aBUCUMOCTH B TMHAMHYECKYIO MOJIETTb B KQUECTBE HOBBIX 3aBUCHUMOCTEH H
TEM CaMbIM YJIYYIIAET €€ B OTHOLICHUH MOBBIIIEHHAS] TOYHOCTH MPOTHO3UPOBAHUA
MOBEACHUS CUCTEMBI, W TOCPEACTBOM 3TOr0 IWHAMHYECKAS MOJEIb CHUCTEMBI
ABJIACTCS YJYUYIIAEMOW B OTHOLICHWW MOBBIIICHHWS TOYHOCTH NPOTHO3WPOBAHUA
MOBEACHUS CHUCTEMBI BO BPEMA DKCIUTyaTalldd CUCTEMBI, MPUYEM TMOCPEACTBOM
MOJYJSl AHAIN3A SABJSAIOTCA ONPEACIAEMBIMA BBIXOAHBIC JAHHBIC, KOTOPBIC
XapaKkTEepPU3yIOT MTHOBEHHOEC W/WiW Oyayliee TOBEICHWE B OSKCIUTyaTalluu

CHUCTCMUEI.

HenocrarkoM JaHHOTO peIICHHS SBJISCTCA MCIOJMb30BAHHE OJHOM MOJCIH, a
TaK)Ke TPHHIMIIA HEHPOCETH, I KOTOPOH HEOOXOAMMBI, KaK CJIOKHBIC
BBIUMCJIMTEIbHBIE MOIITHOCTH, TaK M TMOCTOSIHHOE OOydeHHe, OOYCIOBJICHHOE
CJII0’KHOM MOJEITBIO MPOTHOCTHKH, YTO HE MO3BOJISAET OBICTPO M TOYHO ONPEACITHTH

BO3MOXHOE Oyylliee HapyleHne padoThl 0OBEKTA KOHTPOJIS.

H3BecTHa cuctema u croco0 Il MPOTHO3UPOBAHUS KU3HEHHOTO IMUKIIA PAabOTHI
ra3oTypOunHoi yctanosku (3asiBka  US20160160762, General Electric Company,
09.06.2016), conepxaimnass OJOK aHAIM3a COCTOAHMS TYPOWHBI, OMNPEACTIAIONINI
€r0 Ha OCHOBAHWW TAPAMETPOB €€ COCTOSHHUSA, B YAaCTHOCTH, TEMIICPaTypHI,
BUOPAIMOHHBIX TIOKa3aTeled W T.0., KOTOpble 00padaThiBAIOTCS C TMOMOIIBIO
¢dmznueckoit Mogenu TypOuHbI. KakaoMy M3 MOMydYeHHBIX TapaMeTpoB 00BEKTa
KOHTPOJIA TPUCBAWBACTCS BECOBOM KOA(DPUITMEHT, HA OCHOBAaHWH KOTOPOTO
OCYIIIECTBIISETCA KOHTPOJIb PaboOThl 00BEKTa I MOCIEAYIONMEr0 CPAaBHEHHS C
nmapamerpaMu padoThl TypOMHBI W TOJACTPOHMKH €€ padoThl i yBEIHUCHHS

ZKHU3HCHHOI'O NUKJIA.

JlaHHOE peEllleHUE HE COASPKUT MOJCIUPOBAHUE Mpolecca padoThl TYpOUHBI C
MOMOIIBI0 METOAA 00yYaeMbIX MOJENeH Ha 0a3e ATAOHHBIX BHIOOPOK MapaMeTpoOB

KOHTPOJSl, B YAaCTHOCTH, TEXHUKH OLIEHKA MHOTOMEpHBIX coctosuuii MSET
3
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(Multivariate State Estimation Technique) [3]-[4], uTo He MO3BOJsAET OBICTPO H

TOYHO OMPEACINTH BO3MOXXHOE Oyayliiee HapylieHrue padoThl 00bEeKTa KOHTPOJIS ¢
IIOMOIIBIO  ONEPATUBHOTO OOyUYCHUS MPOTHOCTHUECCKOM MOACHH  PabOTHI

000opyI0BaHuA.

H3BecTHa cucTteMa OHJAWH KOHTPOJSA 3a TEXHOJIOTMYECKMM IMPOLIECCOM Ha
ocHoBanuM MHoroMmepHoro aHaimmsa (mateHt US8014880, Fisher-Rosemount
Systems Inc., 06.09.2011), koTopasi BBHINOJHAET aHAIM3 COCTOSHUA OOBEKTa Ha
OCHOBaHMM MHOTOBAPUAHTHON MOJENH, MOCTPOCHHOW Ha 0a3e TPEHHPOBOYHOIO
Ha0opa AaHHBIX, MOJYy4aeMOro oT Habopa JaTUMKOB, U PEAM3YyeT MOCTPOEHHE
pAoa MoJened TEeKyWero cocTosHus paboTel OOOpYAOBaHWS W MOJENEH

HOPMAaJIbHOT'O COCTOSHUS 000PYIOBAHUS AJIA UX JAJbHEHIIETO CPABHEHUS.

Henocrarkom naHHOTO pEIICHUs SBISETCA OTCYTCTBHUE OOHOBJIEHUA MOJACIH B
3aBUCHUMOCTH OT pexuMa paboTbl 0OBEKTa KOHTPOJISI U OOHOBJICHUS MOJEjeH
MPOTHO3WPOBaHUS padoThl 00BEKTa KOHTPOJIA HA OCHOBAaHWHM (HIIBTPAIIAN
ATAJOHHON BBIOOPKH, CTPOSIIEHCA Ha MOKa3aTeNsAx, MOCTYMAIMX OT 00beKTa

KOHTPOJIA.
PACKPBLITUE U30EPETEHU A

3agadeit H300pETCHHS SIBISETCA CO3/JaHME HOBOM CHCTEMBI M PEajiu3yeMoro B Heit
criocoba JuIs yIaJeHHOI0 MOHHTOPHHTA M JUATHOCTHKH TEXHUYECKOTO COCTOSHHS
YAQJICHHOTO KOHTPOJIs, KoTopas Oyaer oOecrmeunBaTh MPOTHO3HPOBAHUE
OTKJIIOHEHUH B Oyaymiedi padote o0O0beKTa KOHTPOJS M CBOEBPEMEHHO

NpeaynPEXAaTh O BPEMEHU HACTYIUICHHS TaKOT'0 pOoAa OTKJIOHEHHA.

TexHHYeCKHUM PEe3yJIbTaTOM SBIIACTCA MOBBIIIEHHE TOYHOCTU TMPOTHO3UPOBAHUA
OTKJIOHEHHs TNapamMeTpoB pabOThl OOBEKTA KOHTPOJA, 3a CYET HCIOJIb30BAHUA
MHOKECTBA MPOTHOCTUYECKUX MOJAENCH paboThl 00BEKTA KOHTPOJS U
OTIEPAaTUBHOTO OOHAPY>KCHHSI OTKJIOHCHUS B KAXKJI0HW MOJAENIH, OTOOpa)xarollieH

padoTy 00BbEKTa KOHTPOJIA B 33IaHHOM PEXKHME.



10

15

20

25

WO 2018/106150 PCT/RU2017/050073

[Tpumenenue npuHuuna MSET moaenupoBaHus UMeEET IUPOKUN CIEKTP U MOKET
UCIMOJIBb30BAThCA B PA3IMYHBIX OTPACIAX MPOMBIILICHHOCTH. JI1000H OOBEKT,
KOTOPBIA MOJKET TE€pPEeNaBaTh MAPAMETPBl CBOEr0 TEXHUYECKOTO COCTOSHHS C
MOMOIIBIO PA3JIUYHBIX JIATUMKOB, CEHCOPOB U T.MI. MOXKET SBIATHCS OOBEKTOM

MPOTrHOCTUYECKOTO MOHUTOPHUHTA [5].

3asABIEHHBIA pe3yJbTaT JOCTUTAEeTCs C TOMOIIBID pealn3auuu  cnocoda
MPOTHOCTUKKA M YJAJEHHOTO MOHUTOPHHIA COCTOSIHUA OOBEKTOB, KOTOPbIH

3aK/IIIOYAacCTCA B BBIIIOJIHCHHUHA 3TAIIOB, HA KOTOPBIX!

- HOJIY4arOT OdaHHBIC OT 00BeKTa KOHTPOJIA, XapaKTCPU3YIOINUC II0KAa3aTCIn

MapaMeTpoB pabOThl YIOMAHYTOTO 00BEKTA;

- (dopMHpPYIOT HA OCHOBAHWH TIOJYYCHHBIX TapaMeTPOB OOBEKTA HSTAJOHHYIO
BBIOOPKY MoOKa3zaTeselt paboThl 0OBEKTA, COCTOSIIYIO M3 3HAYECHHUH YIOMSHYTHIX
MOKa3aresyich, MPEACTaBIAIOIUX COOOW TOYKM BBIOOPKH, MPUUEM YHOMSHYTas
BBIOOPKA COOTBETCTBYET BPEMEHHOMY TMPOMEXYTKY HETPEPHIBHON paboTHI

00BEKTA KOHTPOJIS,

- OCYHICCTBILAIOT ITOCTPOCHHUC MATpHUObl COCTOAHHA HW3 KOMIIOHCHTOB TOUYCK
STAJIOHHOH BI)I60pKI/I, B KOTOpOfI KOMIIOHCHTAMH ABJIAIOTCA 3HAUCHUA YIIOMSAHYTBIX

nokasaresyieid paboTsl 00BEKTA KOHTPOJIA,

- Ha ocHoBaHuu MSET MeTona ¢ MOMONIBIO YHOMSHYTOM MAaTpHUIlbl COCTOSHHS
OCYILECTBJISIOT MOCTPOECHUE SMIHUPUUECCKUX MOJCNICH MPOTHOCTUKH COCTOSHHS
00BEKTAa KOHTPOJIA, Kaxaas K3 KOTOPBIX OTOOpakaeT HAOMIOJAaeMyI0 TOUKY
COCTOAHHS OOBEKTAa KOHTPOJS B MHOTOMEPHOM MPOCTPAHCTBE MOKa3arenei

paboThl O0BEKTA B TOUKY, MOJCTUPYIOILYIO COCTOSTHUE O0BEKTA,

- OMNPENEA0T MO PA3HOCTH KOMMOHEHTOB HAOMIOJAEMOW TOUKM U TOUKH,

MOJICTUPYIOIIEH COCTOSIHUE OOBEKTa, KOMIIOHEHTHl HEBSI30K, HA OCHOBAHUM
o 2 o

KOTOPBIX PAaCCUMUTHIBAIOT Kputepuil T, KOTOpPbIA XapakTEpU3yeT OTKIOHEHUE

MoKa3aresiei mapaMeTpoB 00BEKTa KOHTPOJII OT MOJCITH B HAaOMIOMaeMOM TOUKE
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2 . .
MPOCTPAHCTBA, TMpudeM 1~ sABIAETCA KBAAPaTUUHOW (hOPMOH HOPMATM30BAHHBIX
HEBSI30K, KOY(PUIMEHTaMU KOTOPOM SBJIAIOTCS DIIEMEHTHI  TICEBA00OpATHOM
MaTPHIBl KOPPETSIIMOHHON MATPHITBI JJ11 HOPMAJTM30BAHHBIX HEBSI30K TAJIOHHOMN

BbIOOPKH,

- OMPENETAIT pa3jagkd, OTOOPAKAIOIINE CTEMCHb BIUSHUSA MOKa3aTesie paboThl
00BbEKTa HAa YHNOMAHYTOE OTKJIIOHEHHWE TMOKAa3aTesieH MmapaMeTpoB OObEKTa
KOHTPOJISL, KaK Pa3HOCTh KpuTepreB T~ 1 KBagpaTHUHBIX (POPM HOPMATH30BAHHBIX
HEBSI30K, ¢ KOdpUIMEHTaMH TICEBAOOOPATHOW MATPHUIBI i1 MaTpPHIIHI,
MOJIYYEHHOW K3 YIIOMSAHYTOU KOPPEISIUMOHHOW MATpHULbl, B KOTOPOW CTpPOKa WU
CTOI0EII, COOTBETCTBYIOIINE JAHHOMY MOKAa3aTeNo padoThl 00BEKTa, 3aMEHEHBI Ha

HYJICBOC 3HAUYCHHUC,

- OCYNIECTBIJISIFOT aHAM3 TOCTYMaoNiel WH(pOpMAIui OT OOBEKTa KOHTPOJS C
MOMOIIBIO TIOJIYYEHHOTO HAO0Opa SMMOUPUYECKUX MOJECNEH MNyTeM CpaBHEHUS
MOJIYUYEHHBIX MTOKa3aTeaeh 00beKTa KOHTPOJIA ¢ MapaMeTpaMu MOJIENH B 3aJaHHbII

MPOMEXKYTOK BPEMEHHU,

2
- OMPEACTAIOT C TMOMOIIBI0 YMOMSAHYTOTO KpuTepusa T° CTerneHb OTKIOHEHHUA
MOCTYNAOIIMX TMOKa3aTelie mapamMeTpoB OObEKTAa KOHTPOJIS 3a 3aJaHHbIN
MPOMEXYTOK BPEMEHH OT IIOKa3zaTelaed SMIUPUUYSCKUX MOACICH W BBIABISIOT

pa3iladKu A1 TaKHUX HOKa3aTeHeﬁ;

-  BBIIIOJHAKOT PAHKHUPOBAHUC  BBIYHMCIICHHBIX Pas3jiadOoK JId  BbIABJICHHA
HOKaSaTeHeﬁ, BHOCAIIIUX HanOOJIb I BKJIaad B H3MCHCHHC COCTOAHHUA 00BeKTa

KOHTPOJIS;

- MOTAMDUITUPYIOT STAJTOHHYIO BHIOOPKY C TIOMOIIBIO €€ TOTMOTHEHUS TOUKaMH 32
HOBBIH MMPOMEXKYTOK BPEMEHHU B (PrITbTpaIeii TOUeK, COOTBETCTBYIONTUX PEKUMY
(hyHKIIMOHUPOBAHUS, OMUCHIBAEMOMY MOJEIBIO, W COOTBETCTBYIOMHMX HOBOMY

(hyHKIIMOHATLHOMY COCTOSIHUIO 00bEKTa KOHTPOJIA,

- OOHOBJISIFOT HA OCHOBAHUH OT(HUILTPOBAHHON BEIOOPKH SMITUPHUCCKHAC MOJICITH,
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u

- (hopmupytoT curHAN, COOOIIAIONTHI 00 OTKIIOHEHUH, TT0 MEHBIIICH MEpe, OJHOTO

nmapameTrpa o0beKkTa KOHTPOJIS HA OCHOBAHWUH OOHOBJICHHON MO/IETIH.

B uactHOM BaApHaHTC OCYHICCTBJIICHHUA OMIIMPUYCCKHUC MOJIACIIM IPCACTABIIAIOT

co0oi CTaTUCTUYECKUE B JUHAMHYCCKHUC MOACIIN.

B ngpyromM 4acTHOM BapWaHTE OCYILIECTBJICHUS I KaXKJIOrO THUIA MOJEIICH

YCTAHABIUBACTCS IIar JUCKPCTU3alUH.

B APYIOM 4aCTHOM BAPHAHTC OCYIICCTBIICHHA KaKAasd MOACIIb 3a1aCTCA Ha60pOM

paccuuTbiBaeMbix 1o meroay MSET marpui.

B napyrom uwacTHOM BapWaHTE OCYIIECTBJICHUS MOpU pacuere kpurepus 12
KOMITOHEHTBl HEBS30K HOPMAJIM3YKOTCA N0 CPEAHAM 3HAYEHUSIM HEBI30K U HX

CPCAHCKBAAPATHYHBIM OTKIOHCHHUAM AJIA STAJIOHHOM BI)I60pKI/I.

B apyrom yacTHOM BapuaHTE OCYIIECTBJICHHS SMIOUPUUYECKUE MOJACIH CO3MA0TCA

JUISl MHOYECTBA PA3JIMUHBIX PEXKUMOB pabOThl 00BEKTA KOHTPOJIS.

B apyrom yacTHOM BapuaHTE OCYIIECTBJICHUS MPU U3MEHEHUU PEeXUMa pabOThI
00BbeKTa KOHTPOJIA BBIMOJIHAETCS aBTOMATHYECKOE MEPEKITIOUEHNE

COOTBETCTBYIOIIECH JAHHOMY PEKUMY SMIAPHICCKONR MOJCIIH.

B npyrom dacTHOM BapWaHTE OCYIICCTBICHHS HAa OCHOBAaHHUM JAHHBIX,
XapaKTepU3yIOIMX OTKJIOHEHHA TMoKazaTejaed padoTel 00beKTa KOHTPOJIS,

dhopmupytoT MaTpuity neexTos.

B APYIOM YdCTHOM BAdPHAHTC OCYIOCCTBIICHUA 1A KaXXAOI0 BLIABJICHHOIO
I[ereKTa Ha OCHOBAHHMH MAaTpHUILI I[ereKTOB onpecAC/IsOT CTCIICHL BJIMAHHWA HaA

HCT'O pa3jiaaoK.

B APYIrOM 4YaCTHOM BApPHAHTC OCVIICCTBJICHHUA CTCIICHL BJIMAHWUA HPCACTABIIACT

coboii BecoBOM KO3 (HUIMEHT, O0TOOpAKAIOITUN CTCHEHb BIMSHHUSA pa3iaiKd Ha

nedexr.
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B npyrom 4acTHOM BapHaHTE OCYIECTBJCHUS NPU PAHXUPOBAHWUU Pa3JIaJIOK

BBITTOJIHAKOT CYMMHPOBAHHUC BCCOBBIX KOC—)CI)CI)I/IL[I/IGHTOB.

B napyrom wacTHOM BapwaHTe OCYIIECTBIICHHS MaTpHIla 1ePeKTOB OOHOBIISETCS 11O

MCPC MOCTYIICHUA JaHHBIX TCXHOJIOTHYCCKHUX ITApaMCTPOB 00BeKTa KOHTPOJIA.

3asBJICHHBIH TEXHUUECKUW pe3yJbTaT AOCTUTACTCS TaKXKE 3a CYET CHUCTEMBbI
nporHOCTUKA W yaaneHHoro wmouutopurara (CIImYM) cocrosHus 0OBEKTOB
KOHTPOJIS,, OTHOCSIIMXCS K PA3IUYHBbIM TEXHOJIOTMUECKUM CPEACTBAaM, KOTOpasd
COJICPKUT TPYNMy JATUMKOB, CBA3AHHBIX C OOBEKTOM KOHTPOJIA U MEPEAAOIINX
uH(popMaIMioo, ©0 TapaMeTpax yNOMSHYTOTO 00BeKTa, HAa  TECPBHUHBIC
KOHTPOJIJIEPHI, KOTOpPhI€ CBsA3aHbl C OCHOBHBIM cepBepoM ACY TII oObekta
KOHTPOJIS, NMPEAHA3HAYCHHBIM [JI1 HAKOIUICHHUS TMOJy4aeMbIX € KOHTPOJUIEPOB
JAHHBIX ¥ TOCJEAYIOIIECH nepeaaun YIOMSHYThIX JAHHbBIX B 30HY HUKHETO YPOBHS
CIInYM, coaepskarreii, mo MeHbIleH Mepe, ceppep HUxKHero ypoHsa ClIuYM, u3
KOTOPOU MOCPEJACTBOM CETH MEpeNaud JAHHBIX, JAHHBbIC MapaMeTpoB OOBEKTa
KOHTPOJIS TMepenarTcss B 30HY BepxHero ypoBHsi CIIuYM, koTopas COACPKUT
CEPBEP BEPXHETO YPOBHS, BBIMOJIHEHHBIN C BO3MOKHOCTBIO BBITIOJIHEHUA CIIOCOOA
JUIS YAQJIEHHOTO MOHUTOPUHIA W TMPOTHOCTHKU COCTOSIHUSI TEXHOJOTHUECKUX,

OIIMCAHHOMY BBIIIC.

B wactHOM BapHaHTC OCYIICCTBJICHHUA 3asBJICHHOM CHUCTEMBI nepcaadya JaHHBIX OT

KOHTPOJUIEPOB B 30HY HUxHero ypoHsA CIImYM ocyiecTBisieTca nocpeacTBOM

JIBC.

B npyrom 4acTHOM BapuaHTE OCYIIECTBJIECHHS 3asBJICHHOW CHCTEMBbI 30HA
HwkHero  ypoBHs  CIIuYM  sBhgercs  JEMUJIMTAPU30BAHHON  30HOM,

OpFaHHBOBaHHOﬁ C IOMOIIBIO CCTCBBIX 3KPAHOB.

B nmpyrom wacTHOM BapuaHTE OCYWIECTBIICHUA 3ASBJICHHON CHCTEMBI MPUEM H
nepenada napopmalmu yepe3 300y HikHero ypoHs ClInY M BrimonHseTcs uepes

YIIOMAHYTBIC CCTCBBIC JKPAHLI.
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B npyrom uyacTHOM BapuaHTE OCYIIECTBJICHHS 3asABJICHHOW CHCTEMBI Iiepeaada
JaHHBIX OT ocHoBHOro ceppepa ACY TII B 3oHy HmxkHero ypoBHsA ClIuYM

ocymectsisieTcs ¢ momoinsio OPC mporokomna (OLE for Process Control).

B napyrom d4acTHOM BapuWaHTE OCYIIECTBIICHUA 3asBJICHHOM CUCTEMBI CETh

nepeaauu AaHHBIX TPEACTaBIsAseT co00M ceTh MIHTepHET.

B nmpyrom 4acTHOM BapuaHTE OCYLIECTBJICHUS 3asABJIICHHOW CHCTEMBI Iepenada
uHpOpMaIuu MocpeacTBOM ceTh VHTEpHET OCYIECTBISAETCS Yepe3 3alrIIeHHbIT

KaHaJl Iepcaain JaHHbIX.

B ngpyroM bacTHOM BapHWaHTE OCYIIECTBIICHUS 3aABJICHHOW CHCTEMBI CEPBEP
BEPXHETO YPOBHA BBIMOJHEH C BO3MOXKHOCTHKD ABTOMATHUECKOTO OOHOBJICHUS

SMIIMPHUICCKUX MOI[GJ'IGfI, IIpH NOCTYIUICHHUHN JAaHHBIX OT 00BeKTa KOHTPOJIA.

B ngpyroM 4acTHOM BapHWaHTE OCYIIECCTBICHUA 3asBJICHHOW CHCTEMBI CEPBEP
BEPXHETO YPOBHS BBIMOJTHEH C BO3MOXXHOCTBIO Tiepefaun HWHdopMammu o

COCTOSHHH 00BEKTA KOHTPOJIS HAa YAAJICHHbIE YCTPOHCTBA MOJIb30BATENIEH.

B npyrom yacTHOM BapuaHTE OCYILISCTBJICHHS 3asBJICHHOW CHUCTEMBI Iepenaua
JAHHBIX HA yJAJIEHHBIE YCTPOMCTBA MOJB30BATENIEH OCYILECTBIIAECTCS C MOMOIIBIO

MPOBOJHOTO W/WJIH OECTIPOBOIHOTO THTIA CBSA3H.

B apyrom wacTHOM BapWaHTE OCYIIECTBJICHUA 3aABJICHHOW CUCTEMBI MPOBOJIHOU

Trm cBsa3u npeactasisaet coboii JIBC Ethernet Tumna.

B apyrom uwacTHOM BapuaHTe OCYIICCTBJICHHUS  3asBJICHHOW  CHCTEMBI
O6ecripoBOAHON THUT CBA3W BhiOWpaercs w3 rpymmbel: Wi-Fi, GSM, WiMax wnm

MMDS (Multichannel Multipoint Distribution System).

B napyrom uyacTHOM BapuaHTE OCYIIECTBJICHHS 3aABJCHHONW CHCTEMBI JaHHBIE O
COCTOSIHUM OOBEKTA KOHTPOJIS MEPEAAIOTCA C MOMOIIBI0 COOOIIEHUH 3IEKTPOHHOMN
mouTel W/uau SMS-coobmennit w/mimm PUSH-yBemomieHuii Ha ymalicHHBIC

YCTPOMCTBA MOJIb30BATEIIEN.
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KPATKOE OITUCAHUE YEPTEXEH

@ur. 1 unmoctpupyet apxutektypy ClInYM.
®dwur. 2 WITIOCTPUPYET OCHOBHBIC ITAIBI BBHITIOIHCHHSI 3aBJICHHOTO CIIOco0a.
®wur. 3 wrmoctpupyet rpaduueckuit uatepdeiic monpzosarens ClIlnYM.

dur. 4 WUIIOCTPUPYET MOCIEAOBATEILHOCTh  BBIMOJHEHHUS 3TANoB  MpPH

BBINTOJITHEHUH MPOTHOCTUYECKOT0 MOJIETTUPOBAHMS.
OCYIIECTBJIEHHME U3OBPETEHMA

Ha ®wur.1 npeacrapiieHa o0mias apXuTekTypa 3adBJIE€HHOTIO PEIIEHUA, B YaCTHOCTH,
ClluYM (100). CITuYM (100) coctout u3 cucrem Huxuero (15) u Bepxuero (18)
ypoBue#t. O6a ypoBHsa peanuszoBanbl Ha cepsepax (150, 180), BemomHsIOMMX
cnenuanbubie QyHkmmu. 3amaueii ceppepa HUKHETO yposHs (150) sBsieTcs coop,
nepBuYHas 00padoTka, Oydepuzaiusa u odecIeucHUE Nepeaur JaHHBIX Ha CEPBEP
BepxHero yposHsa (180), 3amaga KOTOpPOTO - pPEIICHHE AHATMTHYCCKUX 3a/ad,
CBA3aHHBIX C OCYIIECTBJICHUEM KOHTPOJISI U MPOTHOCTUKH COCTOSHHUS OOBEKTOB

koHTpoJis (10).

[Ton 06beKTOM KOHTPOJIS CIEAyeT OHUMATh PA3TUUYHBIC TEXHUICCKUE CPECTBRA,
HaMpuMep, SHEpreTrdeckoe obopyaosaHue (TypOoarperaThl, Pa3IMUYHOTO POJA
YCTAaHOBKH, PEaKTOpbl W T.I.), 0OOpyJaoBaHWE Uil KOHTPOJA Ipoliecca
MPOU3BOACTBA (KOHBEHWEPHI, POOOTU3MPOBAHHOE OOOPYIOBAHWE), OTOMHUTEIHHOE

obopynoBaHue (KOTIIBI, HACOCH  T.I1.).

B kauectBe 00bEKTa MOHUTOPUHIAa MOTYT TAaKXKE BBICTYNATh TPAHCHOPTHbHIC

CpEACTBa, HAPUMEP, aBTOMOOWIIM, >KENE3HOAOPOKHBIA TPAaHCIOPT, CaMOJIETHI U

T.H.

[Tpouecc cObopa W mepenauv JAHHBIX PEATM30BAH HA OCHOBE JIBYX CEPBEpPHOM
cxeMbl. IIporiecc mojiydeHHMs AAHHBIX HAUMHAETCSA HA HM)KHEM YpPOBHE, YPOBHE

o6bekTa MorutopuHra (koHTposisA) (10), Tme ocymecTBiseTcs 3amvuch 3HAUCHHMA

10
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AKCIUTyaTAIMOHHBIX TApaMETPOB, HAPUMEDP, TEMIEPATYPhl, BUOpPAIMH, CTETICHB
W3HOCA, CKOPOCTH BpAIIEHUSA, CHJIBI TOKA, HAMPSHKCHHS, YacTOThl W T.I., C
nomotbio aTaukoB (11), koTopeimu ocHamieH 00bekT KoHTpoJIs (10). [Tokazanus
¢ rpynmbl garuukoB (11) HampassstoTest B mepBUUHBIC KOHTpOsuieps (12), oTkyaa

3areM nepenatorcs Ha ocHoBHOHU cepep ACY TII (130).

Cepsep cucremsl HuxHEro ypoBHA (150) CIInYM (100) mosxeT ObITh yCTaHOBIIEHA
B coOCTBeHHOM ImKady B CHEIUAIA3HMPOBAHHOM IIOMEIIEHUH CEPBEPHOU, B
HenocpeACTBeHHOH Onm3octu oT umMerommxcsi cepepoB ACY TII obwekra (13).
[lepenaua maHHbBIX ¢ TexHomoruueckoi ceru (14), oOpa3oBaHHOW € MOMOIIBIO
omHorO MM HeckombkuxX cepepoB ACY TII (130), ocymecTBaseTcst Ha cepBep
HwkHero ypoBas CIImYM (150). Tlepenaua naHHBIX HA CepBEP HUKHETO YPOBHA
(150) moxer ocymecTBaAThCA ¢ ucnonb3oBanuem npoTtokoida OPC (OLE for

Process Control) u rexnonorun OPC TyHHENTMpOBaHNA.

3ona HwkHero ypoBHa CIImYM (15) wmoker ObITh BBHINIOJHEHA B BHUJE
JEeMUINTAPU30BAHHON 30HBI, OPraHM30BAHHOW C TMOMOIIBIO CETEBBIX 3KPAHOB
(151), xoTopeie ocymecTRISIFOT TipreM maHHbiX OT cepepa ACY TII (130) m
nepeaady JaHHBIX B 30HY BepxHero ypoBHs (18). Takas cxema uzonmpyeT paboTy
ACY TII obwexra (130) 1 cuctemsl HIKHET0 ypoBH: (15), a Takke obecreynBaet

COXPAaHHOCTL ITOJIYYaCMBbIX JAHHBIX IIPH BOZHUKHOBCHHH BHCINTATHBIX CHTyaHHﬁ.

JlaHHbIe TOKa3aTeNnell TEXHOJIOTHYECKOTO COCTOSHUS, MOIydaeMble OT JAaTYAKOB
(11) obwvekra konTpona (10) mepemaroTca B €AWHBIA apXWB CEpBEPA BEPXHETO
ypoBas CIImYM (180). Ilepenaua manubix Ha cepBep BepxHero yposHs (180)
ocyiecTsiserca ¢ nomouisto JIBC, Hanpumep, rmodanbHoM cetn Uutepuer. [ns
nepeaaun JaHHOW WHGOPMAIMA MOXKET HMCMOJIb30BAThCSA 3alMINCHHBIA KaHAI
nepenaun Aanabx JIBC, xotopsiii obecrieumBaeT mepenady JaHHBIX B PEKAME
pEaIbHOTO BpeMeHH 0€3 MOTEPH KAaueCTBA, UCIOJIB3Y S MPOLEAYPY CHHXPOHU3ALUN
cepepoB (150, 180) mmxknero (15) m BepxHero ypoHeir (18). Kpome Toro,
MOJYUYCHUE JAHHBIX B TMOJHOM 00BbeMe Ha cepBepe BepxHero ypoBHs (180)

oOecrieuuBaecT BO3MOKHOCTH HOI[pO6HOFO dHalIn3a TCXHHUYCCKOI'O COCTOAHHA
11
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00BEKTA CHEHHUATUCTAMHU, PAOOTAIOIIUMHU C CUCTEMOM BepxHero ypoBHa (18), uro
JTA€T BO3MOKHOCTh KOHTPOJIAPOBATh TEXHWUYECKOE COCTOSHHE BCEX OOBEKTOB

MoHuTopuHra (10) cunamu 3THX CHEIUATMCTOB.

Cepsep BepxHero ypoBHa (180) HacTpoeH Ha aHATUTHYECKYIO 0OpPabOTKYy JaHHBIX
B peXWUME  OHJIalH, aBTOMATHYECKH  OCYIIECTBISIEMYID  CPEACTBAMH
AMIIAPHUYECKOTO  MOJCIHUPOBAHUSA.  OMIHPUYECKAC  MOJECIH  CTPOSITCH
CTaTUCTHYCCKUMHA METOJaMU Ha 0aze BBIOOPKH 3HAUYCHWH TEXHOJIOTHYCCKUX

MapaMeTpoB 00BEKTA 3a EPUOA PAbOThI, MPUHUMAEMbIH B KQUECTBE ATAJIOHHOTO.

Cormacao @wur. 2 mokazat cmoco6 (200), KOTOphIH BHITIOTHAETCSA HA YITOMSHYTOM
cepsepe BepxHero ypoBHs (180), ¢ MOMOIIBIO KOTOPOTO Pea3yeTcss MOHUTOPHHT

¥ aHAJIN3 TEXHUYECKOTO COCTOSHUA 00bekTa KoHTpostst (10).

Ha o»srane (201) cepsep Bepxmero ypoBHs (180) momywaer maHHBIC,
XApaKTepU3YIOMIME  TOKa3aTelidi  TEXHOJOTMYECKOTO  COCTOSHUSA  OOBeKTa

mouuTopuHra (10) coriacHO moka3aHUAM, MOTYYSHHBIME C 1aTIAKOB (11).

OMIUAPUYECKUE MOJENH sl MPOTHOCTUKK COCTOAHUA oObekTa KoHTposia (10)
CTPOATCS ~ CTAaTUCTHYECKMMM  METoJaMM Ha 0a3e  BBHIOOpPKM  3HauYeHUU
TEXHOJOTHUUECKUX mapaMeTpoB o0bekta (10) 3a meproa paboThl, NPUHUMAEMbINA B
kadecTBe 3TajionHoro. Ha stane (202) ¢hopMHUPYIOT HA OCHOBAHWW TOTYYCHHBIX
napamMeTpoB o0bekTa koHTpoJiA (10) sTanmoHHyr0 BBEIOOPKY TOKazaTenei padoThI
obvekta (10), cocrosmyr0 W3 3HAUCHWH  YMOMSAHYTHIX  MOKa3areseu
TexHoJIoTHueckoro coctosaus obObekta (10). Kaxnmeii w3  moxazarenei
NpEeACTAaBISIET COOOM TOYKY BBIOOPKH, KOTOpas COOTBETCTBYET BPEMEHHOMY

MPOMEKYTKY HEMPEPHIBHOM pabOThl 00BEKTA KOHTPOJIS.

Jlanmee wa »stame (203) BBIMONHAETCS TOCTPOSHWE MATPHIBI COCTOSAHUS W3
KOMITOHEHTOB TOYEK STAJOHHON BBIOOPKH, B KOTOPOH KOMIOHEHTAMH SBJISIOTCS
3HAUCHHS YIMOMSHYTHIX TOKasareied padoTel oObekTa xoHTposs (10). [lamee Ha
srane (204) ma ocroBanmm MSET meToma ¢ mOMOMIBIO yMOMSHYTOH MaTPHITHI

COCTOSHMSA, TmonydeHHoH Ha mare (203) OCYyIEeCTBIsIOT MOCTPOSHHUE
12
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AMITAPUUECKUAX MOJIEICH MPOTHOCTUKH COCTOSHHS 00BEKTa KOHTPOJIS, KKIas W3
KOTOPBIX OTOOpakaeT HaOMOJAEMYI0 TOUKY COCTOSAHHA OOBEKTa KOHTPOJA B
MHOTOMEPHOM TIPOCTPAHCTBE ToKasarened pabotel oObekTa (10) B TOUKY,
MOJCTAPYIONTYy0 cocTosiHue 00bekTa (10). C moMOIbI0 MaTpHIBl COCTOSHUI
BBITIOJTHSICTCST  pacueT i KaXJAOH TOYKHM OSTAJJOHHOW BBIOOPKH TOYKA

COOTBETCTBYIOIIECH SMIUPUUECKON MOJIEITH.

B mopensx, moctpoeHHbiX ¢ mnomoinbio Metoga MSET, mepa OTKJIOHEHHS B
MOBEJICHUH 3aJIa€TCSA C TIOMOIIBIO TMOA00NSA — (DYHKITMH, OIICHUBAIOMIEH CTETICHb
noao6us touek BbIOOpKH. B MeTtone MSET mo BrIOOpKE 3TalOHHOTO IMEpHoaa
CTPOMTCS MATpPUIAa U3 KOMIIOHEHTOB HAMOOJIee XapaKTEPHbIX TOYEK ATAJTOHHOM
BBIOOPKH, T.€. TOUEK, XaPAKTEPU3YIOIINX MapaMeTPhbl, KOTOPhIE MPU OTKIOHCHUHN

MOTYT TIPUBECTH K BBIXOY U3 CTPOS Beero 00bekTa KoHTposs (10).

Ha »tane (205) ompenensiroTcss KOMIIOHEHTH HEBA30K HA OCHOBAHWH Pa3HOCTH
KOMMOHEHTOB HAOJII0/1aéMON TOYKHU U TOUKH, MOJCIIUPYIOIIECH COCTOAHNE O0BEKTA.
Ha ocHOBaHHHM OTPeIeICHHBIX KOMIIOHEHTAX HEBS30K PACCUUTHIBAIOT KpUTEpHil T°
(aram 206), KOTOPHIH XapaKTepU3yeT OTKIOHCHHUE MOKA3aTeIeH TEXHOIOTHUECKAX
MapaMeTpoOB 0OBEKTA KOHTPOJIS OT MOJEIN B HAOIIOJaeMOM TOUKE MPOCTPAHCTBA.
Cratuctuueckuit KpUTEpUH T> SBIIAETCA KBaJAPaTUYHOU dhopmoit
HOPMAJIM30BAHHBIX HEBA30K, KOA(UIMEHTaAMH KOTOPOW SBIISIFOTCA DJIEMCHTHI
MCceBA0OOPATHON MAaTpHIIbl KOPPEIALIMOHHON MAaTpUllbl A1 HOPMaju30BaHHBIX
HEBA30OK HSTAJOHHON BBIOOPKH. OTKJIOHEHWS MOJACIEH OT TOUEK >TaJIOHHOM
BBIOOPKY (HEBsI3KH) 00pabaThiBaeTCA CTAaTUCTUUECKA IS TTOCTPOSHUS OOpPaTHBIX
KOBAapUAILlMOHHBIX ~ MaTpHIl,  MCHOJIb3YyEMbIX  JJid  pacuera  3HAUYCHUs
CTAaTUCTHUYECKOTO KPUTEPUA T (aram 206) COOTBETCTBHS TPOU3BOJIBLHON TOUKE
MPOCTPAHCTBA TEXHOJOTHUECKUX MAPAMETPOB €€ MOJENH, a TaKXkKe JUis pacyera
pa3yiaiok KOMIIOHCHTOB — UHKCJIOBBIX XAPAKTEPUCTUK CTEMCHHU BJIMSHUS HEBA3OK

2
Ka)KJIOr0 KOMITOHEHTA HA BEJIMYMHY Kputepusa 1°.

Ha »rtane (207) ompenensioT pasiagkd, OTOOPaKAIOMKAE CTENEHb BIUSHUSA

nokasaresneii padotel oObekTa KOHTponsa (10) Ha yMOMSHYTOE OTKJIOHEHHE
13
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MOoKa3aTesied TEXHOJIOTMYECKUX MMapaMeTpoB OOBEKTa KOHTPOJA, KaK Pa3HOCTb
kputepues T° W KBagpaTWUHBIX (OPM HOPMATH30BAHHBIX HEBA30K, C
kod(purmmenTaMu 1ceBA00OPATHON MATPHUIBl TS MATPHIGI, TIOJYUYCHHOH W3
YIOOMAHYTOH KOPPEJALIMOHHOW MAaTpullbl, B KOTOpPOW CTpoka Hu CcToJi0el,
COOTBETCTBYIOIME JAHHOMY MMOKA3aTeN0 padoThl 0OBEKTA, 3aMEHEHBI HA HYJIEBOE

3HAQUYCHHC.

Ha »tane (208) ocymecTBisaioT aHaau3 mocTymnaroniel nHdopMamuu oT 00beKTa
kKoHTpoJiA (10) ¢ MOMOTIBIO MOJYIEHHOTO HabOpa AYMIUPHUCCKIX MOJCICH MyTeM
CpaBHEHUA TOJYYSHHBIX TOKazaTeneh oOwekra koHTposia (10) ¢ mapamerpamm

MOJICJIA B 3aIaHHBIN TPOMEKYTOK BPEMEHH.

Jlatee na ostame (209) ONPEREAOT C MOMOLIBIO YIOMSAHYTOro Kputepust T°
CTEIMEHb OTKJIOHCHHS MOCTYIMAIONIMX MOKA3aTeNel mapaMeTpoB 00bEKTa KOHTPOJISA
3a 33JJaHHBIA MPOMEKYTOK BPEMEHM OT MOKA3ATEICH SMITUPUUYECCKUX MOJICIIEH U
BBIABJISIIOT PAa3fiafikk JUIsl TaKWX [okKasareniei. PeiieHne 00 OTKIOHEHUH B
MOBEJACHUM JUIsl TOJIYYEHHBIX TOKA3aTejaed TEXHOJIOTUUYECKUX MapamMeTpoB
MPUHUMAETCA 1O eIMHCTBEHHOMY PpACUueTHOMY Kpurepuio T°, a MpPUUYMHbL
M3MEHCHUIN XapaKTEepU3YIOTCsl HA0OPOM pacCUMTAHHBIX pa3naAok. Mojenb umeer
CTAaTUCTHUECKUNA XapaKTep, MOATOMY Ui BbIBOJAA 00 M3MEHEHHHM TEXHUYECKOTO
COCTOSIHHA 00BbEKTa HEOOXOAMMO OOHApYXHTh SIBHBINH BHIXOH KpuTepus T~ 3a
MpeAeIbHOE 3HAUCHUE JUUIi HEKOTOPOTO WHTEpBaja BPEMEHU (HE B OTACIbHBIC

MOMEHTBI 3TOTO UHTEPBAJIA).

CIIuYM, aBTOMAaTHUYECKH BBISBJISCT HAa paHHEH CTaAuuM B peKUME on-line
U3MEHECHUS B «PpabOTOCHOCOOHOM» TEXHUYECKOM COCTOSIHUU MO OTKJIOHEHUIO OT
HOPMbI OJHOTO MHTETPAJIBHOTO MoKa3arend — kputepus T2 W JIOKATIM30BAHHbBIN
MEPEUYCHDh TJIABHBIX aPTyMEHTOB (TEXHOJOTHUYECKHX TApPaMETPOB), BHOCSAIINAX
OCHOBHOM BKJaJ B OTKJIOHCHHE TEXHUYECKOTO COCTOSHHS OT STaJOHHOM
CTaTUCTUYECKON MOJENH, YTO 3HAYUTENIbHO 00JerdyaeT uACHTU(PHUKALUIO JTHO00T0
3aposkaarorierocs aed)ekra u3 CyIIeCTBYIOIIETO MHOXECTBA, COCTaB apTyMEHTOB

noa0upaeTcss TakhuM 00pa3oM, YTOObl OHU COOTBETCTBOBAJIM TJIABHBIM yIpo3am
14



10

15

20

WO 2018/106150 PCT/RU2017/050073

TCXHUYCCKOI'O YCTpOﬁCTBa N HC MACKHUPOBAIM 3apOKACHHUC 3THX YIPO3 MCHCC

CYIICCTBCHHBIMHA HpO6J'IeMaMI/I.

[Tyctp

x(t) = () %2(t) x3(t) - 20 8)]
3JIEMEHTHI BBIOOPKH 1A MOMEHTOB BPEMEHH ;.
CoOTBETCTBEHHO, MAaTPHIIA COCTOSIHUM D ompeaensercs COOTHOMEHHUEM:
D = [x(ty) x(t2) x(t3) ... x(ty)].
OHa cocTtaBiieHa U3 Han0O0JIeE XapaKTEPHbIX TOYEK BHIOOPKH.

I[lycte x @ y obo3nauaer omeparnuio momodus ((PYHKIUIO JBYX BEKTOPOB

TEXHOJIOTUYECKHX MapaMeTPOB X U V).
Torpa “npousseneuue”
w=(D"®D)"" (D"®x;,) ,

rae 3Hauok @ oO0o3HauaeT orepanuio momodus, MOXKHO paccMaTpuBaTh Kak
pa3oKeHHE BEKTOpa HW3MEPEHMA Xj, MO BeKTopam oOydJaromiero Habopa,
COCTaBIIAIOIIETO MaTPHIly COCTOSHHIN. BekTtop pasnokeHuss W HOPMHUPYIOT B

cootBeTcTBHH ¢ hopmyroit Hamapas-Barcona:

— w
_ij.

C moMoIIpI0 BEKTOPAa W MOKHO MOJIYYUTh OLICHKY «HOPMAJIBHOTO» 3HAUEHUSA Xogt

BEKTOPA U3MEPEHUM:
Xest = D-w,

KOTOPBIN SABJIAETCA TPOECKIHUEA BEKTOPA H3MEPEHUM Xj, HA MPOCTPAHCTBO
«HOPMAaJILHBIX» COCTOSIHUM CHCTEMBI, 3a1aBacMoe marpuleit D. [losTomy pazHuma

ATUX BEKTOPOB (HEBA3KA)
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r = Xgst — Xin

SIBJISICTCSL OLICHKOM pa3idagKu CUCTCMBI, €C 0TXO04d OT HOPMAJIBHOI'O COCTOAHUA.

JIns Bcelt BBIOOPKH MPOU3BOANTCS HOPpMAaIU3aIis HEBSI3KH

€=Mm—n)/oy= [(xini - xesti) - (xlnl - xestl)] /0,

rac 6y — CTaHAAPTHBIC OTKJIIOHCHUSA HCBA3KU JIA 1-TO HU3MCPCHHA OT €ro CpCaAHCroO

3HAUYUCHHUS.

[TycTp X — KOBapualnMoHHAA MaTPHUIlA JJ14 BEKTOPOB €:
2
/01 012 . Oqp
2

o o5 . O _ —

= 2t 2 2L , Oix = cov(€;, €x) = €;€E.
2
01 Oy ... Of

Torma
T2 =Ty e,

JIns pacdeTa pasflaikk j UCHOJbB3YETCS TCEeBAOOOpaTHAsh Marpuila K MaTpHIIE,
MOJy4YeHHOH H3 X OOHYJEHHMEM j-bIX CTPOKM M cTonbma. PaccumTeiBaeTcA
aHaJIOTMYHAs KBajapaTHuHas ¢opma Ui 3TOH IceBaooOpaTHON MAaTpHIBI H

2 .
BhIUMTacTCS U3 T°. PesynpTar — j-as paznaaka.

Metoa MSET Taxke naet BO3MOKHOCTh PacCUUTaTh MPEACIbHOE 3HAUCHHE T ms
3a[aHHOrO YPOBHS J0CTOBepPHOCTH. Ecim 3Hauenne T° He HPEBOCXOAUT 3TO
MPEACIIBHOE 3HAYCHUE, NMPUHUMAECTCS PEIICHUE O COOTBETCTBHM TMOJYYEHHBIX
MapaMeTPOB TMOBEACHUIO OOBEKTAa B ATAJOHHBIM mepuoa. Ecnm ke mpeaenbHoe
3HAYEHUE TMPEBBIIIECHO, CUYUTACTCS, YTO TMOJYyUYCHHBIM HAO0Op MapaMeTpoB HE
COOTBETCTBYET TMOBEACHUID OOBEKTa B HTAJOHHBIA mnepuoa. B 3ToM ciyudae
PAHXKUPOBAHKUE PA3JIAIOK YKA3BIBACT HA MApaMeTPhl, MTOBEAECHUE KOTOPBIX BHOCHUT
HauOOJIBIINN BKJIAJ B OOHAPYKCHHbIE H3MEHEHUA TEXHUUYECKOTO COCTOSIHUSA
o0bekra koHTposiA (3tam 210).

16
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JHlamee wa »rtame (211) BBIMOMHAIOT MOAU(MUKAIMIO STAJIOHHOW BBHIOOPKH C
MOMOINBIO €€ TIOMOJIHCHUS TOYKAMH 3a HOBBIM MPOMEXYTOK BPEMEHH W
(¢unmpTparmeit TOYEK, COOTBETCTBYIOIIMX PEXKUMY pabOTHI, OMUCHIBAEMOMY
MOJICITBIO, W COOTBETCTBYIOIIMX HOBOMY TEXHWYECKOMY COCTOSTHHUIO OOBEKTa

KOHTPOJIA.

M3 Bcex SKCIUTyaTallMOHHBIX MAPaMETPOB, CHUTHAJIB KOTOPHIX TMOCTYHAalOT ¢
cepsepa HuxHero ypoHs CIImYM (150), orObuparoTcss TONBKO T€ MOKa3aTeNH,
U3MEHEHUSI KOTOPBIX CIOCOOHBI TPWUBECTH K W3MEHEHUIO B TEXHUYECCKOM
COCTOSHMHM BCeTro KoHTposupyemoro oOwekrta (10). Ilpm mocTtpoenmm mosmenei
OCYIIIECTBIISETCSA TTOCTPOCHUE CTATHCTHUSCKUX W JUHAMHUYECKUX MOJenei. Takum
00pa3oM, U3 MHOKECTBA pa3uuHbIX napamerpoB Tosibko 100-130 mapamerpon

YYACTBYIOT B CO3JaHUH MOJIEIH.

Takke K MaccuBaM JaHHbIX, TpeOyemMbiM [Jid TOCTPOCHUA MOJIEIEH,

NPpCABABIIIOTCA JOIIOTHUTCIIBHBIC Tpe6OBaHI/I$E

¢ JJ1A CTAaTUCTUUYCCKOMU MOACIHW MPCAIIOYTHUTCIIBHBIM M JOCTATOYHBIM HIAromM
JUCKPCTHU3aluKu ABJIACTCA 3allUChb HU3MCHCHUA 3HAUCHUN pa3 B 10 MHUHYT, B TO

BpeMs Kak sl AUHAMHUYECKON MOJIEH — pa3 B 1 CekyHAy;

. 00BbEM apXWMBHBIX JAHHBIX, MPUHMUMACMBII B KAueCTBE 3TAJOHHOTO, MEpPe
MOCTPOCHUEM MOJEIN JOJDKEH ObITh HAKOIJIEH B TEUCHUE OMPEACTICHHOTO
Meproia BPEMEHH, HANpUMEP, B TEUCHHE OJHOr0 Troja HENMPEPhIBHONW pPadOThHI

SHEPrETUUECKON YCTAHOBKH.

Ha »srame (212) oOHOBAsIOT Ha OCHOBAaHWM OT(HUIBTPOBAHHOW BBIOOPKH
AMIAPHUUCCKUAE MOJICTH U (OPMHUPYIOT CUTHAII, COOOMIAOITHI 00 OTKIIOHEHUH, TI0
MEHBIIIEH Mepe, omHoro mapamerpa oObekra koHTposs (10) Ha ocHOBaHWH

oOHOBJIEHHO# Moaenu (3Tam 213).

Takum oOpa3oM, OHJAWH MOJEIb XapPAKTEPU3YeT CTEMECHb U3MEHCHHS

2
TCXHHYCCKOIO COCTOAHHA CAMHCTBCHHBIM IIAPaAMCTPOM - KPHTCPUCM T n
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onpCACACT CTCIICHDb BJIIMAHWA U3MCHCHHA 110 KAXKAOMY CHI'HAlly, IIOJIYYCHHOMY C

natunkoB (11), Ha 3admKcpOBaHHOE OTKIIOHEHHE.

[IpuBeneHHas mpouenypa 0OOpaOOTKM CHTHAJOB JATYUMKOB OOBeKTa oOianaer
BBICOKOW UYBCTBUTEJIIBHOCTHIO K MU3MEHEHUAM B MOBEJACHUU JUATHOCTHUPYEMOTO
TexHU4IeCKOTO 00BbekTa (10), UTO MO3BOJIACT BHISBIIATH 3TH M3MEHEHHUA HA paHHEH

craavn 1 ONpCaAcIATh CbaKTOpBI, KOTOPLBIC BBI3BIBAKOT 53TH H3MCHCHM L.

HaubGonee BaxkupiM acnektom CIIuYM (100) apnsercs mosnHas aBTOMaTu3alus
OnpelereHns] W3MEHEHU B TEXHUYECKOM COCTOSHHUM W TMEPEYHs TJIaBHBIX
rmapamMeTpoOB, BHOCSIIMX HAWOONBIMHNA BKJIAM B paboTy obbekra xoHTposs (10),
PAaH)XMPOBAHHBIX TIO BECAM, YTO MO3BOJISET MCKIIOUUTh CYOBEKTHBHBINA (haKkTOp
KaK B PeKUME OHJIAlH, TaK U B pexkuMe odiaiiH npu paccie10BaHUN UHIUACHTOB

u aBapI/Iﬁ Ha OCHOBC MPCAOCTAB/IIACMEBIX apPXHWBHBIX JaHHBIX.

Pa6ota o6bpekra MmonuTopunra (10) cBsA3aHa ¢ MPOUCXOAAIMMH B HEM TIPOIIECCAMHA
B PA3JIMUHbBIX MAacIiTabdax BPEMEHH U C PA3JIMUHBIM YPOBHEM 3HAUUMOCTH VISl €T0

6e3omacHoro (GyHKIHOHHPOBAHHS.

B kauecTBe mpuMeEpOB MOXKHO pacCMOTpeTh cieayromee. [lepenanapl napiaeHust Ha
dumprpax KBOVY typbOoarperata wW3MEHSIOTCS OBICTpEE MHOTHX IIPOUYHX
MPOIIECCOB, HaMpUMEpP, IPOIECCOB, OKA3bIBAIOIMX OOJBIIOE BIMAHUE Ha
BuOpaIrio. B 1o ke BpeMs pa3puTHe BUOpanmu o0ObekTa MoHUTOpUHTA (10) MOXKeT
MPUBECTH K 0o0Jiee CEepPbe3HBIM TMOCIEACTBUAM, OJHAKO H3-3a 0Oojee OBICTPBIX
m3MeHeHnit Ha ¢mibTpax KBOY curHambl, cBsA3aHHBIC ¢ STUMH HW3MCHCHHSIMHU,
BHOCSIT OONBLIMI BKIAg B KpUTEpHil T2, MACKHDPYS TE€M CAMBIM MOTCHIMATBHO
OoJiee omacHble IO CBOUM TMOCIEACTBHAM siBjeHMA. I[lo »ToM mnpuumHe
W3JI0KEHHBIMM  BBIIIIE CPEACTBAMHU MOJICIIUPOBAHUS OMNPEACNAIOTCss Haubosee
BIMSIOIIAE HA KpUTepuil T~ pasiafKd, OMPEIe/IOTCS MACKHUPYIOIME HAHOOIee

BA)KHBIC CUTHAJIBI U YAAISFOTCS U3 OCHOBHOW OHJIAWMH MOJICIIH.

I[J'Iﬂ yucTa BJIMAHHNA HCKITIOUYCHHBIX IapaMCTPOB UCIIOJIB3YIOTCA BCIIOMOIaTCIIBHEBIC

MOACIN U MOAYJINA CI)I/I?)I/I"IGCKOFO MOACIIUPOBAHHA.
18
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[ToBenenue oOBbekTa TypOOarperarta NpW PA3JIMUHBIX HArpy3kax MOJKET
CYIIECTBEHHO PA3IMuaThCsi, TMOATOMY I MOJCITUPOBAHUS €r0 TIOBEJACHUS
CTPOMTCS HE CIAWHCTBEHHAasd MOJENb, a Halop MoAelnel, COOTBETCTBYIOIINX
pasmuYHBIM pekuMaM  paboTel. [lepexmodenre MexAy MOJEIAMH PEKUMOB
MPOU3BOAUTCS TPH OHJIAWH MOJCITUPOBAHWHM ABTOMATHYECKA B COOTBETCTBHH C
YCIOBHSIMH CMEHBI pexknma (PYHKITHOHUpPOBaHHUS 00BekTa kKoHTposs (10). B
CllmuYM (100) cozmatorcst OHJAliH MOAETH JUIsl PA3JMUHBIX PEKAMOB PaOOTHI
obbekta mMonmTopmara (10), Hampumep, B  Cllydae SHEPrETHUECKOTO

000pyI0BAHUA:
e PexxrM HOMHHAIBHOW HArPYy3KH;
e Pexxnm cpeaHel HarpysKy;
e PexnM HHU3KOW Harpy3Kw;
e PexkuM MOBBIIIEHUA HArpy3KHu;
e PexuM CHUKEHUS HArpy3KH;
e Pexnm nycka;
e PexuM BbIOETA;
e XOJIOCTOH XOn;
e PekrM BAJIONOBOPOTA M T.1I.

JIns kaXaoro U3 3TUX PEKUMOB Ha 0a3e BHIOOPOK 3TAJOHHOTO MEPHOIa CTPOATCS

MOACIIN, UCIIOJIB3YCMBIC IIPH OHJIANH MOACIIMPOBAHHH.

AHaNU3 W3MEHEHHS TEXHUUYECKOTO COCTOSIHUA W BbI3BABIIMX €ro MPUYUH
MPOU3BOAUTCS HA 0a3e 3HAYECHUHA HAMOONBIINX Pa3nafoK. s cOOTBETCTBYOIIMX
CUTHAJIOB H3Y4YalOTCAd MX 3aBUCUMOCTA OT BPEMEHHM M OT JIPYTUX CHUTHAJIOB C

HauOOJIBIITMMH 3HAUCHUAMH Pa3NiafioK.
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JInsa aBTOMaTH3aIMK aHajIN3a BO3HHUKAIOIMX TPOOIEM TPOU3BOAUTCS (PUKCAAS
OOHApYXEHHbIX OTKJIOHCHWH, TPUHATBIX MEpP W Ppe3yjbTaroB. Takoro poja
CTAaTHCTUKA MO3BOJIAECT CO3AaBaTh MPABWIA JIS BBIABJICHHUS Y3JIOB W JIETAJICH, C

KOTOPBIMH OKHAAIOTCS B I[EU'II)HGﬁH.IGM HpO6J’IeMH.

[Tpocreliimii BapuaHT TaKWX MPAaBWI PEAU3YETCA C TIOMOIIBIO MAaTPHUIIbI
nedexroB. Jlma kaxaoro aedekra OTMEYAIOTCA BBI3BIBAEMBIC WM pasNiafgkd (B
Marpuile AePeKToB I CTPOKM pa3inaikk W CToNOma nedekTa CTaBUTCS BEC —
HeHyJsieBoe unciio). Jlamee ama Hanbosiee 3HAUMMBIX Pa3NIaflok CYMMHUPYIOTCS Beca
c ko3dpdunueHTaMi 3HAYMMOCTH paHra pasznankd. Hawmbosbpime 3HaUCHUS
MOJYUYCHHBIX OajyIOB  XapakTepU3yIOT CTENEHb BO3MOXKHOCTH 3apOXKACHUSA

nedexra. Ha 6aze HakarmmBaeMoi CTaTHCTAKH YTOUHSIETCS MaTpUIia 1e(eKToB.

Hampumep, B ciayuae ecim o0bekT Monutopmara (10) mpeacrasmsier coOoi
NOABWKHOW OOBEKT (aBTOMOOWIIB), TO ero OJOKH, TNpeAHA3HAUCHHBbIC IS
HAKOIJICHUSI WH(POPMAIIMA O TEXHUUYECKOM CcocTOssHMM aBTomMoOwis (10) wmm ero
OTHEIBHBIX Yy3710B, OyAayT BBICTYmarh B BuUae gatamkoB (11), ¢ KoTOphIX
uHpopmarus Oynmer majgee miepemaBaThcsi Ha KoHTpoiwiepol (12) mns ee
nanpHele oopadoTku. MHGopMams MOXKET nepenaBaTbes Kak MO MPOBOIHBIM,

TaK ¥ OSCIIPOBOJAHBIM KaHAJIaM Iepeauyn nHpOopMarum.

JIOTIOMHUTENNEHO MOTYT HMCHOJIB30BAThCS SKCIEPTHBIE MOAYJIH, TTOCTPOSHHBIC Ha
6a3e SMIUPHUUCCKUX U (PH3UUECKAX MOJCIICH, KOTOPhIE TaKXKe BAYKHBI JJI aHAIIA3A
coctosiHuA o0bekTa (10). B wacTHOCTH, 3TO MOJYJIM PErPECCUOHHOrO aHaju3a, u
MOJIYJTH, TIPeTHAa3HAUYCHHBIE /TSl aHAJIN3a KOHKPETHBIX mapameTpoB oonekra (10),
Hanpumep, otenka K.I1. /1. kommpeccopa, NOMOXKEHNUS SNULEHTPA TEMIOBOrO MOJIA

Ha BBIXO/JE U3 ra30BOM TypOUHbBI, U3HOCA AJICMEHTA U T.I1.

Jlisa mapaMeTpoB, MMEIOIINX TpeiebHbIe 3HaueHu, Hanpumep, st CK3 (cpemne
KBaJpaTHYHOE 3HAUCHUE) BUOpANANA, PETPECCUOHHBINM aHAJIN3 MTO3BOJIACT OIICHUTH
CPOKH JOCTHIKECHHS TMPENCIIbHBIX 3HAUeHUW. Perpeccuss paccuuThIBaeTCs ¢

¢dunpTparmeit mo pexxumy padboTel 0ObekTa KOHTPOJIs (10).
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ITanenne K.II.JI. komnpeccopa Ha 1,5..3% o3HadaeT 3arpsA3HEHHE KOMIMpPECCopa.

DKCrepTHBIA MOAYJTh pacuera o ¢usmueckon moaeny K.I1.J[. u omenku cpoka ero

maacHuA A0 3aJaHHOI0 3HAYCHHA OIPCACIIACT CPOKH ITPOMBIBKH KOMIIPCCCOpPA.

Monynb KOHTPOJIA NOJIOKEHUS SMULEHTPA TEIJIOBOTO MOJIA HA BBIXOJIE U3 Ta30BOU
TypOWHBI TO3BOJIAET CPABHHUBATh COCTOAHUE TYPOWHBI B PA3IUUYHBIE MOMEHTHI

BPEMCHH IO HCOAHOPOAHOCTH PACIPCACICHUA TCMIICPATYP Ha BBIXJIOIIC.

Kpome ocHOBHO#I oHmaliH Mojaenu oOObEKTa, CO3JAI0TCA TaKXKE 4YacTHBIC
SMIUPHUUYECKHE MOJICIH, OTBEYAIOIIME 3a OTACIbHbIC ITOJACHCTEMBI OOBEKTa
MoHUTOpUHTA. OHU HCHONB3YIOTCA KaK B PEXKHMME OHJIAMH, TaK M B PEXKHUME

odphaiiH.

Hanpumep, a1 KOHTpojs pabOThl CHCTEMBI OTOMJICHHA B  TMOMEIICHUH
hopmMupyeTcss MOJENb, KOTOpasi aHAJM3UPYET MOKA3aHWA HArpeBaTeIbHOTO KOTJa
W KOJMYECTBO €OWHMIL TEIUIa, KOTOPOE MEPEAACTCS OT HErO0 Ha OTOMUTEIbHBIC
3JIEMEHTHI C MOCICAYIOIIMM CUMTBIBAHUEM TTOKA3aTeNICH Harpy3KH KOTJIa U U3HOCA

TETUTOHOCUTEJIEH.

[Tpumep CIIuYM (100) Takke MOKET NPUMEHATHCS B CHCTEMaX YIPaBICHUS
ymubiME qomamu. CIImuYM (100) B sToM ciydae yepe3 MeHTPATbHBIA KOHTPOJUIED
MOJy4YaeT JaHHbIC PabOThl 3JICMEHTOB YMPABICHUA YMHBIM JOMOM U C MOMOIIBIO
00pabOTKM W MOHUTOPUHIAa 3a YINOMSHYTHIMH 3JICMEHTAMH OIPEACIAET €€
TEXHUUECKOE cOCTOsiHUE. C MOMOIIBIO BBIUYMCIICHUS BBIICYTTOMAHYTHIM CIIOCOOOM
paznafok B paboTe OTACNbHBIX Y3JIOB WJIM YCTPOWCTB CHUCTEMBI YIPaBJICHUA
YMHBIM JOMOM OMPEACNISIETCS UX TEXHUYECKOE COCTOAHUE B HACTOALIMNA MOMEHT
BPEMEHHU, a TaKXe MPOrHO3UPOBAHME BO3MOXHOTO HACTYIUICHUS OTKa3a B HX
paboTe, U ONpeNeCHUE KPUTUUECKUX MAPAaMETPOB, KOTOPHIE MOTYT MPUBECTH K

BBIXOJIy U3 CTPOS BCEM LEHTPAIBHON CUCTEMBI YIIPABJICHUS.

Kak Obuio ykazano swime, B ciydae eciu ClluYM (100) mpumensiercs s
KOHTPOJISI TIOJIBIKHBIX OOBEKTOB, HAPUMEP, TPAHCIOPTA, MOAETH MOTYT OBITh

CO3J4aHbI IMOJ KOHTPOJIb KOHKPCTHOI'O Yy3Jid, HAIIpUMCP, ABUTATCIIA, UJIK B LCJIOM
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AJI1 aHaJIM3a TCXHHYCCKOIro COCTOSAHHA TPAHCIIOPTA M IIPOTHO3HPOBAHHA BBIXOAA

H3 CTPOA TCX UJIM HHBIX 3JICMCHTOB.

Ha ®wur. 3 npeacrasnen npumep uatepdeiica ClIuYM (100), kotopas mo3sosisiet
B peXXUME OHJIAlH 00HAPYXKUBATh MaJICHITFEe OTKIIOHEHHU B paboTe Typboarperara

3a0JIarOBPEMEHHO JI0 HACTYTUICHUS KPUTHUECKUX CUTYaIUH.

[To monydeHHBIM pe3yJibTaTaM CO3JAKOTCS YBECAOMIIEHHS Ui SKCILUTYaTHPYIOIIUX
Typboarperar CHEHUAJIUCTOB M Ui CIyx0 CcepBHCA, a TaKXKe PEryaspHO
(hOpMHUPYIOTCSI OTYETHI O TEXHHUYCCKOM COCTOSHHH 3a TpeOyeMbIe TICPHOIBI

AKCILTyaTaliH.

Ha ®wur. 4 npeacrabineH oOOOIIEHHBIM BapuaHT padoThl  ajdropuTrMa
MPOTHO3WPOBAHUS TPU aHANIA3E NajbHEHTIeH padoTel 06bekTa MoHuTOpHHTA (10).
[ukn aHamuTHuecko 0OpabOTKM HAUMHAETCA C MOJYUYCHUS TEKYIIUX 3HAYEHUH
napametpos coctosaus (301) o6vexta monuTopunra (10). Ilo mepBoHauanbHO
norydeHHbIM HaHHbIM (301), XapakTepu3yonmM TEXHIYECKOE COCTOTHIE 00BEKTa
mouuTopurra (10), BBHYMCHASETCS ¢ TIOMOIIBIO aAJITOPHUTMAa MOACIAPOBAHUS

2
PACCUUTHIBAIOTCA 3HAUEHUA HEBA30K, Kputepusa T~ u paznaaku (302).

Jlaee BBIMONHSETCA TIPOBEPKA MpPEBBIIICHHE KpUTepreM T~ MpeaebHBIX
3HaueHuit (303). Ecnu mpeBblllieHs] HE BBIABICHO, TO OCYIIECTBIISIETCA TEPEXO]
Ha CICOyIONMH BpPEeMEHHOW Tar (Ha CHACAYIOMWA UK aHATATAYECKON
00paboTKM), KOTOPHIH UTEpaTHBHO HauuHaeTcs ¢ srana (301) u aHanm3a HOBBIX
JAHHBIX, TOMYYEHHBIX OT 00bekTa MoHuTopuHra (10). Ecmm xe Ha mare (303)
BBISBIIACTCA TpPEBBIIICHAE KpuTepueM T° MpeleibHO 3aJaHHOTO YPOBHS, TO
BBITIOJTHACTCS TEPEX0J Ha JTal, Ha KOTOPOM BBHIMOJHAETCS PAHKUPOBAHWE

pasnaznok (304).

Jlarmee TPOBOIUTCA PETPECCUBHBIN aHANKM3 TETOB cTapmmx pasianok (305), mocmie
Yero OIEHUBACTCS KPUTHUYHOCTH MO CPOKaM COOBITHH JOCTHIKCHUS TMPEISITbHBIX
snaueHnit (306). Jlamee cuctemMa OIEHWBAET CPOKH HACTYIICHUS KPUTHUECKHX

coOniTuii (307), U €ciau BEPOATHOCTh HACTYTUICHUS TAaKOTO COOBITHS BBICOKAsS, TO
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BBIJIACTCS MPEAYNPEXACHUE O BEPOATHOCTH HACTYIJICHUS KPUTHYECKOTO COOBITHS

(308), B OPOTHMBHOM Ciydae HAUYMHACTCS CICAYIOMMN MK aHAIUTHYECKOH

o6padotku (301).

[lepenaua HeoOxoauMol MHGOPMAIMKU, B YACTHOCTH, MPH MOTYYCHUH CUTHAJIOB
Opu OTKIOHEHWH paboTel oO0bekTa KOHTPoJds (10) MOKeT BBIMOMHATHCA IO
OOI1IeU3BECTHBIM MPOBOJHBIM M OECIPOBOJHBIM THNAM CBA3u, Hampumep: JIBC
Ethernet Tuma (LAN cets), Wi-Fi, GSM, WiMax wim MMDS (Multichannel
Multipoint Distribution System) u T.11.

Nuadopmamms ot cucremsl BepxHero ypoBHs (18) CIlmYM (100) wmoxer
nepeaaBaTh HA PA3IMYHbBIE YAAICHHBIE KOMIBIOTEPHBIC YCTPONCTBA, HAMpPUMED,
APM, BbinosiHeHHbIe HA 0Oa3e komnbioTepoB Tuma IBM PC, unu moOuiibHbIC
yCTPOHCTBA TOJB30BATENIEH CHCTEMBI, HApUMeEp, CMapTQOHBI, THIAHIICTHI WA
HOYTOYKH, TIOJTydarolue JaHHBIE OT cepBepa BepxHero yposHs (180) ¢ momormbio
COOOIIEHNI AIIGKTPOHHOM mouthl wWwim SMS-coobmennii w/umm  PUSH-

YBEAOMIIEHUMN.

ClluYM (100) Taixxe obOecreuynMBacT BBITIOJIHEHUE AaHAM3a TEXHUYECKOTO
coctosanus oObekta (10) mo 3ampocy moab30BaTENs € IMOMOIIBIO OTIPABKH
COOOIICHN Ha CepBEp, KOTOPHIH HHUIMHPYETCS TOCPEICTBOM AIIEKTPOHHOTO
ycTporictBa (cmaptdoHa, HOyTOyKa) WM C TOMOIIBIO HACTPOHKH TONYUCHUS
PETYJIAPHBIX YBEAOMJICHHM 3a 3aJaHHBIN TPOMEXKYTOK BPEMEHH (€)KETHEBHO,
€KE€YacHO, pa3 B HENEIIO W T.J.) OTUETa O TEXHHYECKOM COCTOSIHUM OOBEKTAa U
MPEAYNPEKACHAN O BBIXOJE M3 CTPOS TeX HIIM MHBIX €ro 3JICMCHTOB WM 00BEKTa

(10) B memom.

Kontpons o6bekTa MoruToprHTa (10) MOXKET BBIMOTHATHCA YEpPE3 CTAHAAPTHHIN
BeO-Opay3ep m mopTan B cetu MHTepHeT, mpeaHa3HAueHHBIM I OTOOpaKeHUA
nmapamMeTpoB cOCTOsTHUA 00BekTa KOHTPOs (10). Takke, BO3MOXKHO OIEPaTHBHOE
KOHTpoJiipoBaHue oObekTa MoHuTOpuHTa (10) ¢ TOMOIIBIO CHEenUaIbHOTO

MPOTrPAMMHOTO NMPUII0KEHUS, YCTAHABIMBAEMOI'0 HA YCTPOUCTBA TOJIb30BATEIIEH.

23



10

15

20

25

WO 2018/106150 PCT/RU2017/050073

YBeAOMJICHHE O HACTYIUICHUM KPUTHUECKOTO COCTOSIHUA WM HE0O0XOJUMOCTH
IPOBEPKUA KaKUX-THOO 3yeMeHTOoB 00bekra Monutopunra (10), xoTopwie B
OyaymeM MOTYT TPWUBECTH K TMAJACHHUIO MOIMHOCTH padboTel oObekra (10) wmm
BBIXOJA €ro U3 CTPOsi, MOXKET HAMpaBJATHCS HA YCTPOWCTBA 0 TE€X MOp, MOKa
cepsep (180) B oTBeT Ha pacchiIaeMbie YBEAOMIICHUSA HE TOJYYHT COOOIICHUE O
TOM, YTO YBEJAOMJICHHE OBIJIO MPOCMOTPEHO MOjb30BareiaeM. JlaHHas (PyHKIUA
MOKET OBITh pEaIM30BaHA C TMOMOIIBIO MOCHUJIKM 3JEKTPOHHBIX COOOIIEHUH C
3a/IaHHBIM TMPOMEKYTKOM BPEMEHHM WM C TMOMOINBID CHEUATU3UPOBAHHOTO
NPWIOXKEHUs WM Beb-moprajga, KOTOPO€ B OTBET HA HWACHTH(HKAIHIO
MOJIb30BATENS, CBA3AHHOTO C CUCTEMOW YBEJOMJICHUS CEPBEpPA BEPXHETO YPOBHSA
(180), anamm3upyeT cTaTyCc TMOJIYYEHUA  YINOMSHYTHIM  TOJIb30BATEIEM
YIOOMAHYTOro yBenomieHus. Craryc MOXET OblThb MPUBA3aH K W3MEHCHHIO
COCTOSIHUA NapamMeTpa YBEJAOMJICHHS HA CEPBEpPE, KOTOPbIA MOXET MPEICTABIIAThH
co0oii 3anuchk B 0a3e JAHHBIX OTMETKU O MOJYYCHUH OTBETHOT'O COOOIICHUS OT

YCTPOMCTBA MOJIb30BATEIA.

[IpencraBiennoe OMMCAHUE 3as1BJICHHOTO U300peTEHUA PACKPBIBAET
MPEANOUYTUTENIbHBIC BAPUAHTHI UCIIOJTHEHUA 3asBJICHHOTO PEUICHUS U HE JIOJIKHO
TPAKTOBAThCS KAaK OrPAHUYMBAIOIICE WHBIE, YACTHBIC BAPUAHTHI pEaM3alliu, HE
BBIXOJAIIME 32 PAMKK HUCIPAIIMBAEMOTO OObE€Ma MPABOBOW OXpPaHbI, KOTOPHIE

JOJKHBI OBITH TIOHATHBI JJTs CIICTAAINCTA B JAHHOW 00JTACTH TEXHHUKH.
Cnucok auTepaTyphl:

1. Kynmpsserii B.B. Cucremuoe paspymenue cuctembl // [lepBoe otpaciesoe

anektponHoe CMMU RusCable.Ru, sa. NedC77-28662. 08.03.2016.

2. Apakensa O.K., Kpoxun I'.JI., Myxun B.C. Konumenmusa «MAarkoro»
pPEryJIMPOBAHHUS M TEXHUYECKOro OOCHyKuBaHUs »sHeproycraHoBok TOC Ha
OCHOBE  WHTEIUIEKTyalbHOW  amarHocTWkA //  BectHHk ~ MOCKOBCKOTO

sHepreTudeckoro uHctutyta. 2008. No 1. C. 14-20.

24



WO 2018/106150 PCT/RU2017/050073
3. Zavaljevski N., Gross K.C. Sensor fault detection in nuclear power plants using

multivariate state estimation technique and support vector machines // Thirn Intern.
Conf. of the Yugoslav nuclear society. Belgrade, Yugoslavia: Printed in USA by
Argonne laboratory. 2000.

4. Gross. K.C. MSET. Advanced pattern recognition system for ultra-reliable

online instrument surveillance // Argonne national laboratory. 2000.

5. MSET: An Early Warning System with Broad Industrial Application // Argonne

national library.

25



10

15

20

25

WO 2018/106150 PCT/RU2017/050073
POPMYJIA U3OBPETEHUA

1. Cnoco0 a4 yAaJeHHOTO MOHUTOPUHIA W MPOTHOCTUKH COCTOSHHS

TCXHUYCCKHUX O6’beKTOB, SaKHIO‘{aIOIl[HfICH B BLIIIOJTHCHHWH 3TAllOB, HA KOTOPBIX:

- TOJIY4arOT JaHHbIE OT OOBEKTAa KOHTPOJIS, XApPaKTEPU3YIOIIME TOKa3aTean

MapaMeTpoOB padOThl YHOMSHYTOTO 00BEKTA,

- (dopMHpPYIOT HA OCHOBAHWHM TOJIYUCHHBIX TApaMeTpPOB OOBEKTA HSTAJOHHYIO
BBIOOPKY MoOKa3zaTeselt paboThl 0OBEKTA, COCTOSIIYIO M3 3HAYECHHUH YIOMSHYTHIX
MOKa3aTesieh, MPEACTaBISAIOMMX COOOW TOUYKM BBIOOPKH, MPUYEM YHOMSHYTas
BBIOOPKA COOTBETCTBYET BPEMEHHOMY TMPOMEXYTKY HETPEPHIBHON paboTHI

00BbEKTa KOHTPOJIA,

- OCYHICCTBILAIOT ITOCTPOCHHUC MATpHUObl COCTOAHHA HW3 KOMIIOHCHTOB TOUYCK
STAJIOHHOH BI)I60pKI/I, B KOTOpOfI KOMIIOHCHTAMH ABJIAIOTCA 3HAUCHUA YIIOMSAHYTBIX

nokasaresieid paboTbl 00bEKTa KOHTPOJIS,

- Ha ocHoBanmn MSET (Multivariate State Estimation Technique) meroma c
MOMOIIBIO  YIOMSHYTOH MATPHUITBI COCTOSIHHSI  OCYIINECTBJISIOT TIOCTPOCHHE
AMITAPUUECKUAX MOJIEICH MPOTHOCTUKH COCTOSHHS 00BEKTa KOHTPOJIS, KKIas W3
KOTOPBIX OTOOpaXXaeT HAOMI0JaeMYyI0 TOYKY COCTOSIHHUS OOBEKTAa KOHTPOJA B
MHOTOMEPHOM  TIPOCTPAHCTBE TMoOKazaTejaed padoThl 00BbeKTa B TOUKY,

MOJISJTUPYIOUIYIO COCTOSIHAE OOBEKTa;

- ONPEACIAIOT TIO PA3HOCTH KOMIIOHEHTOB HAOMIOJAEMOM TOUKH W TOYKH,
MOJICIAPYIOIIECH COCTOSTHUE OO0BEKTa, KOMIOHCHTHI HEBA30K, HAa OCHOBAHHH
KOTOPBIX PACCUMTHIBAIOT KpuTepuid T2, KOTOPHIM XapaKTepU3yeT OTKIOHCHHE
noKa3areje TEXHOJOTMUECKHX IMapaMeTpoB OOBEKTa KOHTPOJIA OT MOJAETH B
HaOII0JaeMOM TOUKE MTPOCTPAHCTBA, mpudeM T2 siBisieTcst KBaapaTHaHOH (hopmoid
HOPMAJIM30BAHHBIX HEBA30K, KOA(UIMEHTaAMH KOTOPOW SBIISIFOTCA DJIEMCHTHI
MCeBI00OPATHOM MATPHIIHl KOPPEISIITMOHHONW MATPHUIBl TSI HOPMAaJTM30BAHHBIX

HEBA30K TAJIOHHON BHIOOPKH;
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- OMPENETAIT pa3jagkd, OTOOPAKAIOIINE CTEMCHb BIUSHUSA MOKa3aTesie paboThl
00BEKTA HA YIOMAHYTOE OTKJIOHCHHE MOKa3aTeield TEXHOJOTMUECKUX MapaMeTPOB
00bEKTa KOHTPOJS, KaK pPa3HOCTh KpuUTepweB 12 W KBaApPaTHUHBIX (opM
HOPMAJIM30BAHHBIX HEBA30K, ¢ KOdhduimenTamu mceBaooO0paTHOM MaTPHITBI IS
MaTpPULbI, MOJIYYEHHOW U3 YIIOMAHYTOM KOPPEIAUMOHHOW MATPHULBI, B KOTOPOHU
CTpOKa M CTOJOEI, COOTBETCTBYIOIIHME AAHHOMY IIOKazaTello paboThl OOBEKTa,

3aMCHCHBI Ha HYJICBOC 3HAYCHHC,

- OCYNIECTBJISIIOT aHAIM3 TocTynaromeld uHdopMarmum oT 00beKTa KOHTPOJIS C
MOMOIIBIO TIOJIYYEHHOTO HAO0Opa SMMOUPUYECKUX MOJECNEH MNyTeM CpaBHEHUS
MOJIYUYEHHBIX MTOKa3aTeaeh 00beKTa KOHTPOJIA ¢ MapaMeTpaMu MOJIENH B 3aJaHHbII

MPOMEXKYTOK BPEMEHHU,

- OMNpPEAEAOT C TMOMOIIBI0 YIOMAHYTOro Kputepus T2 CTEneHb OTKJIOHCHHS
MOCTYNAOIIMX TMOKAa3aTeliei mnapamMeTpoB OOBEKTA KOHTPOJSA 3a 3aJlaHHbIA
MPOMEXKYTOK BPEMEHHM OT TMOKAa3aTejaed 3MIUPUUYECKUX MOJEIEH W BBISABIISIOT

pa3iladKu A1 TaKHUX HOKa3aTeHeﬁ;

-  BBIIIOJHAKOT PAHKHUPOBAHUC  BBIYHMCIICHHBIX Pas3jiadOoK JId  BbIABJICHHA
HOKa3aTeHeﬁ, BHOCAIINX HanOOJIbIIHI BKJIaA, B H3MCHCHHC TCXHHUYCCKOI'O

COCTOSIHUA O0BEKTA KOHTPOJIA,

- MOTAMDUITUPYIOT STAJTOHHYIO BHIOOPKY C TIOMOIIBIO €€ TOTMOTHEHUS TOUKaMH 32
HOBBIH MMPOMEXKYTOK BPEMEHHU B (PrITbTpaIeii TOUeK, COOTBETCTBYIONTUX PEKUMY
paboThl, OMUCHIBAEMOMY MOJIEIbIO, U COOTBETCTBYIOIIMX HOBOMY TEXHUYECKOMY

COCTOSIHUIO OOBEKTA KOHTPOJIS,
- OOHOBJISIFOT HA OCHOBAHUH OT(HUILTPOBAHHON BEIOOPKH SMITUPHUCCKHAC MOJICITH,
17}

- (hopmupytoT curHAN, COOOIIAIONTHI 00 OTKIIOHEHUH, TT0 MEHBIIICH MEpe, OJHOTO

nmapameTrpa o0beKkTa KOHTPOJIS HA OCHOBAHWUH OOHOBJICHHON MO/IETIH.
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2. Cnoco®6 mo m.l, XapakTepu3yIOIIUWCS TEeM, YTO SMIHUPUYECKHE MOJCIH

NpCACTaBIIAAIOT coOOM CTaTUCTUYECKHE U JUHAMHYCCKUC MOACIIN.

3. Cnoco6 1o m.2, XapakTepU3yIOIMMHCsI TEM, 4TO Ui KaKIO0T0 THIA MOJEeH

YCTAHABIUBACTCS IIar JUCKPCTU3alUH.

4. Cnoco0 mo m.3, XapaKTepHU3YIOIIMUCSA TEM, YTO KaKaasd MOJEIb 3aJacTcs

Ha0OpOM paccuuThiBaeMbIX 1Mo Metoay MSET marpui.

5. Cnoco6 mo mn.l, xapakTepusyroluiics TeM, 4TO MpU pacuere kpurepus T2
KOMITOHEHTHl HEBS30K HOPMAJIU3YIOTCA IO CPEIHUM 3HAUYCHHSAM HEBSI30K W WX

CPCAHCKBAAPATHYHBIM OTKIOHCHHUAM AJIA STAJIOHHOM BI)I60pKI/I.

6. Cmoco0 mo m.l, XapakTepu3yIOIIUHCA TEM, 4YTO SMIUPHUYECKHE MOJCIH

CO34a0TCA AJIs1 MHOKCCTBA PA3JIMYHBIX PCKUMOB pa6OTI>I 00BeKTa KOHTPOJIA.

7. Cnoocod mo 1.6, XapaKTepU3YIOIIUKCA TEM, YTO MPH HU3MECHEHUHM PEeKHMa
paboTel O00BEKTa KOHTPOJIA BBIIOJHICTCS aBTOMATHUYCCKOS IEPCKIFOUCHUC

COOTBETCTBYIOIIECH JAHHOMY PEKUMY SMIAPUIESCKONA MOJEIH.

8. Cmoco0 mo 1.1, XapakTepusyloluics TeM, YTO Ha OCHOBAaHHUM JAHHBIX,
XapaKTepU3yIOIMX OTKJIOHEHHA TMoKazaTejaed padoTel 00beKTa KOHTPOJIS,

dhopmupytoT MaTpuity neexTos.

9. Cnocob mo m.8, XapakTepu3yIOIMHCsa TeM, YTO IS KaXKAOTO BBISBICHHOTO
nedexra Ha OCHOBAHMHM MATPHIBI AS(HEKTOB ONPEIACISIOT CTCICHb BIMSHHUS Ha

HCT'O pa3jiaaoK.

10. Cnoocob6 mo n.9, xapakrepu3yloluics TeM, 4YTO CTENeHb BIUSIHUA
mpeacTaBisgeT coboii BecoBor K03 (HITMEHT, 0TOOpaKAIOIMNKH CTENICHb BIIHSHHS

paziagky Ha JeeKT.

I1. Cnoco6 no n.10, xapakTepu3yrolMiCAd TeM, 4YTO MNPU PaHKUPOBAHUHU

Pa3IaIoK BRIIOJHAIOT CyMMHUPOBAHHUE BECOBBIX KOA(PPHITUECHTOB.
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12. Cnoco6 mo 1.8, XapakTepu3yloImuica TeM, 4YTO Marpuna JaedeKTosn

OOHOBJISIETCA TIO MCPC TMOCTYIUICHHUA HOAHHBIX TCXHOJIOTHYCCKHX IIapaMCTpPOB

00BEKTa KOHTPOJIA.

13. Cucrema mporHocTuku u yaajneHHoro mMoHutopunra (CIImYM) cocrosHus
TEXHUUYECKUX OOBEKTOB, COJACPIKAILAs TPYIIY JATUUKOB, CBA3AHHBIX C OOBEKTOM
KOHTPOJIA M TepeAalomux WHGOPMAIHMIO, O TEXHOJOTHUECKHX TMapaMeTpax
YIOOMAHYTOI0 OOBEKTa, HA TEPBUYHBIE KOHTPOJUIEPHI, KOTOPHIE CBS3aHBI C
ocHOBHbIM cepsepoM ACY TII oObekTa KOHTPOJIA, NPEAHA3HAUCHHBIM IS
HAKOIUIEHUA MOJy4aeMbIX C KOHTPOJUIEPOB JAHHBIX W MOCIEAYIOIIEH Iepenayn
YIOOMAHYTBIX JaHHBIX B 30HY HuxHero ypoBHs CIIuYM, coxaepixkaiiei, no
MEHbIIIEN Mepe, cepBep HHkHero ypoHA CIInY M, u3 KoTOpol MOoCpeaCTBOM CETH
nepeladyd JaHHBIX, JAHHBIE TEXHOJOTHUECKUX MapaMeTpPOB OOBEKTa KOHTPOJIsA
nepeaaroTcss B 30HY BepxHero ypoBHs CIImYM, koTopas COASPKHT CepBEp
BEPXHETO0 YPOBHS, BBIMOJHEHHBIH C BO3MOKHOCTBIO BBIMOJHEHUS criocoba s
YIAAJE€HHOTO MOHUTOPUHIA U MPOTHOCTUKU COCTOAHUS TEXHOJIOTHYECKUX O0OBEKTOB

o jJrodomy u3 m.m.1-12.

14. Cucrema mo mn.l13, xapakrepusyromiascs TE€M, UTO TNepeaada AaHHBIX OT
KOHTPOJIJIEPOB B 30HY HHXKHeEro ypoBHA CIImYM ocyiiecTBIsieTcs MocpeacTBOM

JIBC.

15. Cucrema mo m.13, xapakTepusyroliasca TE€M, YTO 30HA HWXXHETO YPOBHA
CIInYM saBnsiercd NeMWIMTAPU30BAHHON 30HOM, OPraHU30BAHHOW € MOMOIIBIO

CCTCBLIX JKPAHOB.

16. Cucrema mo n.15, xapakrtepusyroiiasci TeM, 4YTO MpPUEM U TMepeaaya
uHpopmaruu depe3 30HY HWxkHero ypoHsA CIlmYM BeImomHAETCS depes

YIIOMAHYTBIC CCTCBBIC JKPAHLI.

17. Cucrema mo mn.l13, xapakrepusyromiascsi T€M, UYTO TMepeaada AAaHHBIX OT
ocHoBHOro cepeepa ACY TII B 30Hy HuxHero ypoBHs CIIuYM ocymiecTeaaercs

¢ momoisio OPC mporokona (OLE for Process Control).
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18. Cucrema nmo mn.13, xapakrepusyromasca TeM, YTO CETh MEpeayu JaHHbBIX

npeacTapiaeT codoit cetb MHTEpHET.

19. Cucrema mo m.18, xapakrepusyromiascsa TeM, 4TO mepenada uHdopmarmn
MOCPEACTBOM C€TU HMHTEpHET OCYIIECTBISIETCA Yepe3 3allUIIECHHbIA KaHaj

nepcaayu JaHHbIX.

20. Cucrema no n.13, xapakTepu3yrOlasacs TeM, YTO CEPBEP BEPXHETO YPOBHSA
BBIMIOJIHEH C BO3MOJKHOCTBIO aBTOMATHUUECKOTO OOHOBJICHHS SMIUPUUYECKHUX

MOI[GJ'IGfI, IIpyu NOCTYILNICHUH JaHHBIX OT 00BeKTa KOHTPOJIA.

21. Cucrema no n.13, xapakTepu3yrOlasacs TeM, YTO CEPBEP BEPXHETO YPOBHSA
BBITIOJTHCH C BO3MOKHOCTBIO Tepefaun WH(POPMAMH O COCTOSHHHA OOBEKTa

KOHTPOJIA HA YIAJIEHHBIE YCTPOMCTBA MOJIb30BATEIIEH.

22. Cucrema no mn.21, xapaktepu3yromascs TeM, 4TO TepeAadya JaHHbIX Ha
yAAJICHHbIE YCTPONCTBA MOIB30BATENEH OCYLIECTBIISIETCS € MOMOILBIO TPOBOJHOTO

u/uau O6ECIPOBOAHOTO THITA CBSI3H.

23. Cucrema no 1m.22, XapakTepu3ywlasics TeM, 4TO MPOBOJHON THIN CBS3U

npeactasisier coboit JIBC Ethernet Tuna.

24. Cucrema 10 M.22, XapakTepHU3YIOIIAiACsA TeM, YTO OECNPOBOJHOM THII CBA3H
BeiOMpaercss w3 rpymmel: Wi-Fi, GSM, WiMax wim MMDS (Multichannel
Multipoint Distribution System).

25. Cucrema mo m.22, XapakTepH3yIOIIascsi TeM, YTO AAHHBIE O COCTOSHUH
00BbeKTa KOHTPOJIS TEPEHAIOTCSA C TMOMOIIBIO COOOIIEHHUN 3JEKTPOHHON MOUTHI
u/umu SMS-coobmennii w/wmm PUSH-yBemomiiennii Ha ynajaeHHBIE yCTPOMCTBA

NOJIL30BaTENIEH.
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OTYET O MEXKAYHAPOAHOM ITIOUCKE

Howmep MexnyHapoaHO 3a1BKU

PCT/RU 2017/050073

A.

KITACCHUOUKALMA ITPEAMETA M30BPETEHUA

GO05B 17/02 (2006.01)
GO6F 17/16 (2006.01)
GO5B 19/048 (2006.01)

Cormacuo MexayHapoaHoii mareHTHOI Kiaccuduramuu MITK

B.

OBJIACTbB TTOMCKA

IIpoBepeHHEIH MHHAIMYM JOKYMCHTAUMHA (CHCTEMA KIACCH(HKAIUH C HHACKCAMH KIaCCH(DHKAIINH)

GO6N 7/00-7/08, GO6F 3/00-3/18, 17/16, GO5B 23/00-23/02, 19/00-19/048, 17/00-17/02, 13/00-13/04, 1/00-1/04

Jpyras mpoBepeHHAsA JOKyMEHTAIHA B TOI Mepe, B KAKOH OHA BKIFOUCHA B IIOMCKOBBIC MTOA0OPKH

DrexTpoHHas 6a3a JAHHBIX, HCTIOIb30BABIIANCS PH MOUCKE (HA3BAHHE OA3HI H, CC/TH, BO3MOIKHO, HCIIOIE3YEMBIC IIOHCKOBEIC TCPMUHBI)

PatSearch (RUPTO internal), Esp@cenet

C. JOKYMEHTEHI, CHUTAIOIIMECSA PEJTJEBAHTHBIMU:
Kareropus* Llutupyembie TOKyMEHTBI C YKA3aHHEM, TJE 3TO BO3MOXKHO, PEJIEBAHTHBIX YacTel OTHOCHTCS K MyHKTY Ne
P.X RU 2626780 C1 (AKUMOHEPHOE OBILIECTBO "POTEK") (01.08.2017, popmyna 1-25
US 8014880 B2 (FISHER-ROSEMOUNT SUSTEMS, INC.) 06.09.2011, ¢opmyna 1-25
US 2016/0160762 Al (GENERAL ELECTRIC COMPANY) 09.06.2016, popmyna 1-25
RU 2568291 C1 (POCCHFICKAH OEJIEPAILIMA, OT HN[EHI{I KO”l:OPOFI 1-25
BBICTYITAET MUHUCTEPCTBO OFOPOHLI POCCHUHCKOM
OEJIEPALINU u ap.) 20.11.2015, ¢popmyna

MOCJICAYIOIINS JOKYMCHTHI YKA3aHbI B IPORo/nKkeHUH rpader C.

D JAHHBIC 0 MATCHTAX-AHAJIOTaX YKA3daHbl B MPUIOXKCHUN

“Aas

R

“L

“O,s

“p”

Oco0ke KATETOPHH CCHLIOYHBIX JOKYMEHTOB:

TOKYMEHT, OIPeAe/LEOmHi 00 muil yPOBSHb TEXHHKH H HE CUHTAFOMHUIICS
0c000 PeCBAHTHEIM

Oosee paHHAA 3a4BKA HIH IATEHT, HO OIy0/IMKOBAHHAL HA JATY
MEXIyHAPOIHOH MOJA'MH HIIM MOCTIEe Hee

JAOKYMEHT, IOABEPTAONIHI COMHEHHIO IIPHTA3AHAE(A) HA IPHOPHTET, HIH
KOTOPHI IPHBOJHTCA C IEIBI0 YCTAHOBJICHUA AATH yOIHKAIHH JPYTOTO
CCHIJIOUHOTO JOKYMEHTA, 4 TAIOKE B APYTHX NEeIIX (KaK YKA3aHO)
JIOKYMEHT, OTHOCAIIHIICSA K YCTHOMY PACKPHITHIO, HCIIOIB30BAHUIO,
JKCIMOHHPOBAHUEO H T. /.

IOKYMEHT, OIyOIHKOBAHHBIH A0 JATH ME)KIyHAPOJHOI II0AAYH, HO IOCIIe

JIATH HCIPAMIHBAGMOTO MPHOPUTETA

w1

e

oy

“ &

Oosee MO3AHHIT JOKYMEHT, Oy O/IMKOBAHHEII MOCTE JATH MEXKIyHAPOTHOI
MOJAYH WIH IPHOPHTETA, HO rrpmaeaem{mf[ A MOHHMAHHA NPUHIUIIA HIH
TEOPHH, HA KOTOPHIX OCHOBEIBASTCA H300PETCHHE

JIOKYMEHT, HMEIOIIHiT HAnO0/Iee O/IH3K0e OTHOMEHHE K NPEAMETY MOHCKA;
3a4BICHHOE H300pETEHNE HEe 001a0aeT HOBU3HOIH HIH H300peTaTebCKuM
YPOBHEM, B CPDABHCHUH C JOKYMEHTOM, B3ATHIM B OTAC/IBHOCTH

JIOKYMEHT, HMEIOIIHiT HAnO0/Iee O/IH3K0e OTHOMEHHE K NPEAMETY MOHCKA;
3adBICHHOE H300pPETEHNE He 001a1aeT H300PETATeIbCKHM YPOBHEM, KOTAA
JAOKYMEHT B3AT B COYCTAHHH C OJJTHUM HW/IH HECKOJBKHMH JOKYMEHTAMH TOH ke
KATETOPHH, TAKAA KOMOHHAINA JOKYMEHTOB OUCBHIHA U CHCIHAIHCTA

JAOKYMEHT, ﬂBHﬂIOHII/[ﬁCSI MATCHTOM-AQHATIOTOM

Jlara neHCTBHTEILHOTO 3aBEPIICHHUS MEKIYHAPOIHOTO IIOUCKA

11 okra0ps 2017 (11.10.2017)

Z[aTa OTIPABKU HACTOALICTO OTUCTA O MCKIYHAPOIHOM ITOUCKE

16 HOs1Ops 2017 (16.11.2017)

Haumenosanue u agpec ISA/RU:

DeaepanbHBIf HHCTHTYT MPOMEIIUICHHOH COOCTBEHHOCTH,
Bepexxosckas Hao., 30-1, Mocksa, I-59,

T'CII-3, Poccus, 125993

Daxkc: (8-495) 531-63-18, (8-499) 243-33-37

VIO THOMOYCHHOC JTHIIO:

. Coxomnos

Tenedon Ne (495)531-64-81

®opma PCT/ISA/210 (BTopoii muct) (Ausaps 2015)
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