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AHHOTaLMA. Ha coBpeMeHHOM 3Tane MHTerpauus AOCTYMHbIX JaHHbIX O COCTOAHUM 060pYyA0BaHMA Yepes
NH(OPMaLMOHHO-BbIYUCIUTESIbHBIE MPOLesypPbl MOHUTOPUHIA U YNPaBeHNsa 418 peLleHns pasHoo6pasHbIX
3afa4y aKcnayataumyM UM TeXHWUYECKOro 06CNnyXuBaHWs MpeAcTaBnseT 0Co6yt 3HauMMoCTb. B cBAsn ¢
He[OCTaTKOM WCCMefOBaHWn aBTOPOM pacCcMaTpuBatOTCA MOAXOAbl K aHanm3y 60/bwmx 06bemMoB
Pa3HOPOLHbLIX AaHHbIX O COCTOSiHUM 060PYL0BaHMS MPWU MOHUTOPWHIE 3HEPreTUyecknx 06bekToB B EQC
Poccun  nyTem  NpUMEHEHWUS  MH(OPMALMOHHO-BbIYUCIUTENbHBIX — TEXHOMOMMIA 019 peLUeHuns
YMNpaB/ieHYeCKMX 3afay Ha pPasNyHbIX YPOBHAX MepapXuu 3HepPreTUHecKUX CUCTeM, BK/IHOHaloWMX Cetu
WHTENNEKTYanbHbIX (Smart) nameputenbHbIX AaTunkoB. O60CHOBaHa HEOGXOAUMOCTb 00beMHeHMst B ESC
Poccun  pa3HOPOLHbLIX WMH(OPMALMOHHO-BbIYMCNTENIbHBIX PECYpPCOB O COCTOAHWM 060pyAoBaHUA B
WHTErpa/ibHYt0  MEXKOPMNopaTMBHYIO  NnatyopMy € Lenbio  peweHns  npobnem  ynpaeneHus
TexobCcny>xmBaHmem 1 pemMoHTamu o06opyfosaHus. CdopMynMpoBaHbl KHOUYeBble 3Tanbl U 334aun
(hOpMMPOBaHWS NHTErPasIbHOW NMPOrpamMMHO NNaThHoPMbI.
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Application of information and computing technologies
for solving problems of monitoring and managing the state of power
equipment in the UES of Russia
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Abstract. At the present stage, the integration of available data on the state of equipment through
information and computational monitoring and control procedures for solving various problems of operation
and maintenance is of particular importance. Due to the lack of research, the author considers approaches to
the analysis of large volumes of heterogeneous data on the state of equipment when monitoring energy
facilities in the UES of Russia by using information and computing technologies to solve management
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problems at various levels of the hierarchy of energy systems, including networks of smart (smart)
measuring sensors. The necessity of combining in the UES of Russia heterogeneous information and
computing resources on the state of equipment into an integrated intercorporate platform is substantiated in
order to solve the problems of equipment maintenance and repair management. The key stages and tasks of
the formation of an integrated software platform have been formulated.
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BBegeHune

Co3faHne aBTOMaTU3MPOBAHHbLIX CUCTEM MOHUTOPUHIa paboTbl 3HEPreTUYeCKMX 0O6BLEKTOB,
MO3BONAKOWNX BbISBNATL HEKOPPEKTHYH paboTy o6opyaoBaHusi, TpebyeT cO3AaHMA TEXHONOrUi
pacno3HaBaHUs M CMHTE3a AaHHbIX O COCTOAHUM 060pYyLOBaHMA, a TakKXKe MeXaHU3MOB OYUCTKMN OT
MCKaXKEHHbIX [aHHbIX COOpPaHHOW NpyM MOMOLLM Pa3/IMYHbIX TEXHUYECKUX CPeAcTB LUGpPOBOi
MHhopMauMmn O npoueccax 3KcnayaTauum M TeXHUYeckoro o6cnyxueaHus [MeaHos, 2009;
pabuak, JSlornHos, 2019].

HakonseHne OrpoMHOro Ko/nmM4yecTBa PasHOPOAHbIX AAHHBIX O COCTOSHWW 060pYAO0BaHMUSA
npyu MOHWUTOPWHIE 3HEPreTUYeckMx o06bekToB B ESC Poccum M WINPOKOE MPUMEHEHUE
NH(OPMALMOHHO-BbIYNC/IUTENIbHBIX ~ TEXHOMOTWMA  ANA  peleHus  pa3Hoob6pasHbIX  3afad
aKcnayatauum n TeXHUYECKOro 06CNyXMBaHUSA 3HepreTMyeckoro obopypoBaHusa obycnasnmsatoT
HE06X0ANMOCTb pa3paboTKM WMHTENNEKTYyanbHOlW WMHMOPMAaLMOHHON (NnporpamMmmHOi) nnaThopMbl
[MornHos, 2012; pabuyak, 2018]. 3Tta nnaTdhopma AonKHa 0b6ecnevnTb sPHEKTUBHOCTb XPAHEHUS
1N 06paboTKM AaHHbIX O COCTOAHMM 060PYA0BaAHMSA, UX UHTErpaunmn, N3BnevYeHns U3 HUX Noe3Hol
NHopMaL MK 1 FeHepaL My Ha 3TOM OCHOBE HOBbIX AaHHbIX [[(pabuyak, 2020].

CoBpeMeHHble TeHAeHUMN cbopa U 06paboTKN JaHHbIX B 3HepreTuke

Mo gaHHbIM MWH3Hepro Poccum, 4ncno aBapuil Ha 06beKTax TOMMNBHO-3HEPTeTUYECKOro
KOMMneKca B 0CeHHe-3uMHNI nepuog 2020-2021 rogos Bbipocnio Ao 3925, To ecTb Ha 2,3 %.

OCHOBHbIMW NPUYMHAMMN YBEIMYEHUA KONMYECTBA aBapuil SBMAKOTCA CNOXKHbIE MOrofHbIe
YC/I0BUS, a TaKXXe U3HOC 060pYyL0BaHUS.

B oceHHe-3umHuiA nepuon 2020-2021 rogos Ha 13 % BbIpoCNo 06LlLee  KOMUYECTBO
MacCOBbIX HapyLleHUn 3nekTpocHabXeHus notpebutenein. CpeAnM OCHOBHbIX MNPUYMH pocTa
NOCNeACTBUI  MACCOBbIX HapyLWeHUn 31eKTPOCHabXeHUs noTpebuTeneid MOXHO BblAeNUTb
BbICOKWUI M3HOC 0060pY0BaHMS 00BEKTOB 3/IEKTPOCETEBOr0 X035ACTBA, a TAKXE UX HEHad/exallee
TEXHMUYECKOe 06C/yXunBaHue.

Takum o6pa3om, TpebyeTca BbipaboTKa HOBbIX OpPraHM3aLMOHHO-UHPOPMALUOHHBIX
MeXaHU3MOB MOHWUTOPUHIA W YMpaB/ieHUs COCTOSAHMEM 3HEpPreTMYeckoro o6o0pyaoBaHua NS
obecneyeHns  HafgeXHOCTW  (YHKUMOHMPOBAHUSA  3HEProCUCTEMbl  MYTEM  MOBbILIEHUS
3 (PEKTUBHOCTM NPOLLECCOB 3KCMyaTaunum 1 TEXHNYECKOro 06CnyXnBaHuA.

BaxHoi 3ajayveil 34ecb fABMAeTCA MHTerpauus LOCTYMHbIX [aHHbIX O COCTOSHUM
obopyfoBaHUS Yepe3 MHPOPMaLMOHHO-BbIYNCINTE/bHBIE NPOLEAYpbl, 06ecrneymBaroLme peweHme
O6WNPHOro Kpyra npo6/seM Ha pasNIUYHbIX YPOBHAX MWEpPapXuMnm 3IHEPreTUYeCcKUX CUCTEM.
AKTYanbHOCTb 3TOW 3ajayn B HacTosuiee BpeMs 00yCNoBieHa MMEKLWMM MEeCTO HaKOMeHWeMm
OrPOMHOr0 KO/MIMYECTBA AaHHbIX O COCTOAHUM 060pyA0BaHUSA U BCe 6osiee WUPOKUM NPUMEHEHEM
NH(OPMALMOHHO-BbIYNC/IUTENIbHLIX  TEXHOMOMMIA  ANA  pelleHMs  pasHoobpasHbIX  3afad
aKcnayaTauum n TeXHUYECKOro 06CNYyXXMBaHWA ¥ BO3pacTaloLLeil moTpeOGHOCTU B MHTEpnpeTaymm
nonyvyaemblX pe3ynbTaToB, B OCOGEHHOCTW, MNpU (OPMUPOBAHUM «UUGPPOBbLIX [BOMHUKOB»
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3HEpPreTMYeCKNX O06BLEKTOB M WX MOACUCTEM, BK/IHOYAKOLWMX CETU WHTENNEKTyanbHbIX (Smart)
N3MepuTeIbHbIX LATUYNKOB.

B nocnegHue rogbl HaMeTuMaCb TEHAEHUMSA K UHTErpauum MHPOPMaLMOHHO-BbIYNCIUTENbHbBIX
PecypcoB, npefHasHayeHHbIX A5 PelleHns 3a4ay 3KCryaTauum U TEXHUYECKOro 06CNyXuBaHus, B
eAnHble Komnnekcobl [ABaraH, 2020; Stennikov et al, 2020]. Takne KOMNNEKCbl UMEOT MOAY/bHYHO
CTPYKTYpYy, Mpu 3TOM BbI6OP OTAENbHbIX NPOrpamMMHbIX MOZY/e OCYLLeCTBAETCA NONb30BaTe/IEM
[Hagrepunesa, A3roes, 2020]. 370 no3BonseT pellaTb KOMMMEKCHbIe MPOO6MEMbl B paMKax o06Liei
MEeTOA0/10rMKN, HO C NMPUMEHEHMNEM CaMbIX COBPEMEHHbIX (Ha TeKyLUMiA MOMEHT) UH(POPMALMOHHBIX 1
BbIYMC/IUTENIbHBIX PECYPCOB, C BO3MOXHOCTbIO IMOKOro 3aMelLeHns nx 6osiee HOBbIMK 6a3aMm aHHbIX
0 COCTOSIHUM 060pYyAOBaHMA M nporpaMMaMu no mepe ux nossneHus [Voropai N.I. et al, 2020;
Voropai, Stennikov, 2020].

Takoro pofa WHTerpauusa OCYLLeCTBAAETCA C WCMOJib30BaHWEM Creunanm3npoBaHHbIX
NPUKNagHbIX NporpamMm, Kotopble o06ecneynBaloT 00befUHEHNE «MOAYNEN» B €4UHbIA KOMMNEKC
ynpaB/iieHNs TexXob6Cny>XMBaHUEM W peMoHTamMu o06opyfLoBaHMA. OTU MPOrpaMMbl-MHTErpaTopsl
obecneunBalT NocnefoBaTe/lbHOE «BK/OUYEHUE» N «OTKNHOUYEHUe» OTAeNbHbIX MOAynei, o6meH
BXOLHbIMW W BbIXOLHBIMW AAHHLIMWU MEXAY OTAENbHbIMW MOAYNSMMU, Npeobpa3oBaHUe AaHHbIX K
HeobXoAUMbIM (hopmaTam, «MOHUMAEMbIM» KOHKPETHbIMW BbIYUCAUTENbHBIMA MOAYNSAMU, U T. .
OCHOBHbIM >Xe HefOCTAaTKOM MX MOXHO cuuMTaTb cfiabble BO3MOXHOCTM MO MOAEMPOBAHUIO
C/MIOXXHOI0 TEXHWYecKoro npouecca OT Hayana A0 KoHua. MHorme nporpamMmbl MO CYyTU CBOEM
NpejocTaBNAT «UHCTPYMEHT» ANA WHTerpaunm BbIYUCAUTENIbHBIX BO3MOXHOCTENW OTAENbHbIX
MoAynein B AeTepPMUHWPOBAHHYH  MOCNeAO0BaTeNIbHOCTb  BbIYMC/EHWA,  NpuYém  Takas
nocnefoBaTe/lbHOCTb MOXeT UMeTb CYLLeCTBEHHOe BETB/IEHME U Lienu 06paTHOMN CBA3W.

CnekTp pellaemMbiX 3ajad, Kak npasuio, CBOAUTCH K pelleHUt0 MHMOpPMaLMOHHbIX 3ajad,
3afja4aM CUCTEMHOro MOZLENNPOBaHUA U MOAENIMPOBAHUSA OTAeNIbHbIX TEXHUYECKUX peakuuid, B TO
BpemMsi KakK 3ajayn MoBblWEHNA HaLeXXHOCTU (PYHKLUMOHMPOBAHMSA 3HEProcUCTeMbl Ha OCHOBE
MOZEeNMpPoBaHNA  (PYHKLUMOHMPOBAHWUA 3HEpreTM4yecKMx CUCTeM B LEIOM M MpPOLLeccoB
(hYHKLMOHMPOBAHNA CUCTEMHOM COBOKYMHOCTU OOBLEKTOB OHW He 3aTparuBatoT, M60 UCNOMb3YHOT
MeTOAMKN, 6asupyrolinecd Ha CTaTUCTUYECKMX HabMoAeHMAX U YUCTO  3MMUPUYECKUX
3aBMCMMOCTAX, HE YUYUTbIBAKOLWMX HANPAMYI CUCTEMHbIE MPOLecChl.

OTclofa BblTeKaeT  He06XoAMMOCTb  pa3paboTKM  NPUKIALHOrO0  OTEYECTBEHHOrO
nporpaMmMHOro o6ecneyeHns, UHTErPUPYHOLLEr0 LOCTYMHbIe faHHbIE O COCTOAHUN 060pYyL0BaHNA B
NH(OPMaLMOHHO-BbIYMUC/INTENIbHBIE MpOLeAypbl, 06ecneynBaloLLero peweHve O6BLWIMPHOrO Kpyra
3afla4 Ha pasINYHbIX YPOBHAX MEpapXuMy 3HEPreTUYeCcKMX CUCTeM, B OCOOGEHHOCTM Mpu
(hopMMpoBaHUN  «UUGPOBbIX [ABONHMKOB» OOBLEKTOB U MOACUCTEM, BKAKOYAKOWMX CeTU
NHTeNNeKTYyanbHbIX (Smart) U3MepuTenbHbIX AaTYMKOB.

MoaxoAbl K CO34aHNI0 CUCTEMbI BbICOKONPOU3BOANTEIbHOM 06paboTKM
N MHTENNEKTYaNbHOro aHann3a faHHbIX

®YHKLMOHNPOBaHNE 3HEPreTUKM B KOHEYHOM UTOre 06YCMOBIEHO C/OXHOW CUCTEMONA
B3aMMOJEeNCTBUA OTAENbHbIX 3/1EMEHTOB ((PYHKLMOHANbHbLIX Y3108 060pyaoBaHns) [CTeHHUKOB,
Monoswmkos, 2019]. Heob6xoanMmMa MOHUTOPUHIOBAA TEXHONOrMA, HanpaBfieHHas Ha BbIIBEHUE
MaKC/MasibHO LUMPOKOro CMeKTpa JaHHbIX O COCTOAHUM (DYHKLMOHA/bHbLIX Y3/10B 060pyL0BaHuA
BOCNPOM3BOAMMBIX MPU POPMUPOBAHUMN «LUPPOBLIX ABOWHUKOB» [MurpaHos, MensbHukos, 2017;
Sysak, 2018]. B pesynbTaTe LM{OPOBOro MOHUTOPUHTA, KaK Npasuio, NAEHTUPULUPYOTCA COTHU U
TbICAYN Pa3INYHBLIX PYHKLMOHaNbHbLIX Y3/10B 060pyA0BaHMA (M 3TO elé He npepen, METOAUKA U
MeTOAbl KOMMbIOTEPHON 006paboTKM pe3ynbTaToOB pasBMBalOTCA CTpemuTenbHo) [Aizenberg,
Voropai, 2019]. Bo3HuKaeT 3ajaya - LOCTOBEPHO OMpefe/InTb COCTOAHWUE 3TUX (PYHKLUOHANbHbIX
y3/10B  0060pYyAOBaHMA B  W3BECTHbIX T[EHEPUPYIOLWMX WU 3HEPTrOTPAHCMOPTHBIX  CXeMax,
CTPYKTYPHbIX CUCTEMAaX, & BO3MOXHO 1 B eLLé He onmncaHHbIX nogcuctemax [Mankos, 2021].

B page cnydvaeB [faHHas 3ajava MOXET OblTb pelleHa MyTem CMNOWHOr0 npocMoTpa
cneuuannsMpoBaHHbiX 6a3 [aHHbIX O AWHAMWKE COCTOAHMA  (PYHKUMOHANIbHbIX  Y3/10B
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060pyAOBaHNA UM MyTemM aHann3a napameTpoB pPaboTbl, 3aPUKCUPOBAHHbIX UMEHHO MpU CH0SX B
paboTe PYHKLMOHaNbHBLIX Y3108 060pyf0BaHuA. OfHaKO 03HAKOMJ/IeHMEe CO BCeMM HaKOMIeHHbIMM
AaHHLIMW ANS NECATKOB W COTEH ThbiCAY (PYHKLMOHaNbHbLIX Y310B 060pyA0BaHNA He3((PEKTMBHO,
T. K. 3aHMMaeT ANNTeNbHOEe BPEMSA U He BCerga NpPMBOAMT K OOBEKTMBHLIM pe3ynbTaTaM. Takum
o6pa3oM, cyuwiecTByeT Heo6X04MMOCTb CO3JaHMs CPeACTB aHanu3a, npefHasHavyeHHbIX Ans
aBTOMAaTU4eCcKoi 00pabOTKM MnonyvyaeMblX B XOAe MOHWUTOPUHIa [aHHbIX O COCTOSHUK
o6opypoBaHusa. Co3gaHMe NOLOOGHOrO MPOrpamMHOrO MNPOAYKTa Kak 3feMeHTa AeKnapupyemo
nnaTopmbl, TaKk U B BUAE CaMOCTOATE/IbHOIO MPUIOXEHUS NO3BOAUT aBTOMATU3MPOBaTb MOUCK
JAaHHbIX, B SBHOW WM HEABHOW (hopMe CBUAETENbCTBYHOWMX 06 YrpoXxaruwmnx napameTpax
COCTOAHUSA 060pyfoBaHWs B pPETPOCNEKTMBE U NOMyyYuTb 0606WEHHOe npeacTaBneHne 06
3((HEeKTUBHOCTM TEXOOCNYXMBAHWA W PeMOHTA O060pPYyAOBaHMA, a TakKXe MOXEeT BbIBUTb
B3aMMOCBA3aHHbIE TPynnbl  (DYHKLUMOHaNbHbIX Y3710B 060pyAOBaHMA [ANA KOTOPbIX CBA3b
[JOCTOBEPHO MOKa He ycTaHoB/eHa. [na ypno6cTea, B3avMOCBA3aHHble (DYHKLWOHaNbHbIE Y3/bl
obopyAoBaHNA Nyuylle MpeacTaBnAaTb B BUAE CeMaHTUYECKOW CeTw, T. e. rpaga, y3namy KoToporo
ABNAOTCSH CUTHANbI O KOPPEKTHOCTM paboTbl PYHKLMOHaNbHBIX Y310B 060pyAOBaHMA, a pebpamu -
HalleHHble B3aMMOCBSI3W  MeXay napametpamum paboTbl  3TUX  (PYHKLMOHANbHLIX Y3108
060pyA0BaHMA.

MoBbilleHNe  YpOBHA  aBTOMaTu3aumm  TpyAa  WHXEHEPOB  Mpu  ynpaBieHUm
TexobCcny)>XMBaHMEM W pPeMOHTaMW 0060pyaoBaHMA OyaeT AOCTUIHYTO 6narofapsi MHTerpauuun
pas/IMYHbIX MakeToB 06paboTKM Ha OCHOBe 6asbl JaHHbIX, MO3BOMSAKOLWENA HAWTW HEOO6XOAUMbIN
MeTO4 MO CBOWCTBaM BXOAHbIX [aHHbIX O COCTOSHMM 060pyAOBaHMA B 3aBUCUMOCTW OT LENu
nccnefoBaHnsa, WHTYUTUBHOMY UWHTepdeincy co3fgaHUMs U MHOTOKPATHOro  MCMNOJib30BaHUA
MHOrOCTyneH4aTbIX  CueHapueB. Pa3paboTka Mpo6MEMHO-OPUEHTUPOBAHHLIX  METOAOB U
peanusayma BCeX MeTO4OB 06pabOTKM fJaHHbIX, HEOOXOAMMBIX ANA W3BMEYEHUA KONUYECTBEHHOW
MH(OPMaLUKN, B paMKax OTKPbITOM apXUTEKTYpbl MO3BOMMT MaKCUManbHO WMCMNONb30BaTb /iO6bIE
BbIYNCANTENIbHbIE MOLWLHOCTA, B TOM 4YWUC/IE BbICOKOMPOM3BOAMTE/bHbIE, BbICOKOAOCTYMHbIE
KnacTepbl.

KntoueBble aTanbl 1 3a4a4n opmMmmpoBaHnsa nporpammMmHoli nnatgopmbl B ESC Poccun

I. B xofe noAroTtoBUTeNIbHOrO 3aTanma peanusayuMy NpPorpamMMHON NNaTgopmMbl OCHOBHOE
BHUMaHWe cneayeTt yAeNUTb PELUEHUIO CNeayroLLmx 3ajay:

- cucTemaTM3auumn 3agay ynpasneHuUs TexXob6CnyXuBaHUEM W PeEMOHTaMu 060pyAOBaHUS,
N5 peLleHns KOTOPbIX UCMONb3YTCA UHHOPMaLMOHHO-BbIYUCUTENIbHbIE METO/AbI;

- WHBeHTapus3auuMy [LOCTYMHbIX B HacTosAlee BpemMd 06a3 faHHbIX O COCTOAHUU
000pyf0BaHUS U KOMMbIOTEPHbIX MNPOrpaMMm, WCNOMb3yeMbIX A5 peleHus 3afad ynpaBieHus
TexXo6CnyXnBaHMEM N peMOHTaMu 060pyA0BaHUS;

- WAEHTU(MKALMM  KOMMMEKCHbIX Mpo6/ieM W  OnpeAeneHUto  ONTUMaNbHbIX NyTel
o6veguHeHns B ESC Poccun pasHOPOLHLIX MHPOPMALUOHHO-BbIYMCAUTENbHBIX PECYpPCOB O
COCTOAHUM 060pYA0BaHUA B MHTErpasibHyl0 MEXKOPMOpPaTUBHYIO NAaT@opMy C LeSblo pelleHns
npo6siemM ynpas/ieHUs TeX06CNy>KMBaHNEM U PEMOHTaMKN 060pyL0BaHNS;

- Bbl6OpY M aganTaymy anropuTMOoB pacyeTos.

Il. Ha ocHOBHOM 3Tane peanun3aluy NporpaMMHoON NNaT@opmbi:

- CO3[aHMI0 MPOTOTUNA MHTErpanbHOlW NporpaMmMHON nnatopmMbl, cnocobHol paboTaTh B
cucTemMax pacnpefienéHHblX BbIYMCNEHWWA, B TOM YMC/e Ha CcUCTeMax C HeTpajuLMOHHOW
apXuUTEKTYpoir;

- paspaboTke NHTepgelica NPUKNagHOro nporpammmpoBaHus, MO3BONSIOLLENO
WHTEerpupoBaTb B COCTaB NAaTopMbl CTOPOHHME MNPUNOXKEHMUA, a TakxXe Apyrve nporpamMmHble
pa3paboTku;

- [JeMoHcTpauum BO3MOXHOCTEM MpOrpaMMHON nAat@opmMbl Ha NpuUMepe peLleHuns
HECKO/IbKMX KOHKPETHbIX 3aday, Hanpumep, Ka4eCcTBEHHOI0 M KOJIMYECTBEHHOIO aHain3a AaHHbIX 0
COCTOAHUM 000py[0BaHMA, NOMYyYaeMbIX OT aBTOMATMYECKUX CUCTEM WU3MepPeHWs MpoTeKarowmx
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NMpoLEeccoB C BO3MOXHOCTbK — aHanu3a  MNOCNeACTBUIA  MHTerpauMm  MHMOPMaUMOHHBLIX,
TENEeKOMMYHUKALMOHHBIX 1 TeIeMETPUYECKNX CEPBMUCOB;

- pas3paboTKe TeXHWYEeCKOM [OKYMEHTauuuM Ha eAMHYH YHUBEPCAbHYK MPUKNALHYH0
NPOrpaMMHYI0  MEXKOPNopaTUBHYH NAaT@opMy, WHTErpUPYIOLWY UKMelWwmecs [aHHble W
NH(OPMaLMOHHO-BbIYNCINTE/IbHBIE NPOLEAYPbI.

I[1l.  TMpu co3gaHUM  3KCMEPTHOW  cCUCTeMbl  pacrno3HaBaHUs  B3aMMOCBA3aHHbIX
(hYHKLMOHaNbHbIX Y3/10B 060py0BaHMUA:

- c03[aTb aBTOMaTWM3MPOBAHHYK CUCTEMY aHa/iu3a faHHbIX O COCTOAHWUWU 060pYyAOBaHMS,
nonyvyaemblX OT  aBTOMATMYECKMX CUCTEM  M3MEPEHMA  MNpOTeKalwwmx MpoueccoB w
KOMM/IEMEHTAPHYI0 K HEelW CUCTEMY XpaHeHUs MOJYYEeHHOW WHGMOopMaLMM C WUCMO/b30BAHUEM
BblbpaHHOl CYB/;

- aflanTMpoBaTb CMCTeMY aHanu3a Ans paboTbl B CMCTeMe pacnpefeniéHHbIX BblUUCNEHNIA;

- c03faTb WMHTEePaKTUBHYK CUCTEMY MpefCTaB/leHUA pe3ynbTaToB B BU3yann3MpPOBaHHOM
BUAe, A/ aHanm3a nosib30BaTeNeM-3KCnepToM;

- MHTEerpupoBaTtb paspaboTaHHble MOAYNN B CTPYKTYPY 00LLei nporpaMmHoli nnaThopmbl;

- MpOBecTM ajanTauuio CUCTEeMbl AN aHanmsa NHO6bIX TEXHUYECKMX 00beKTOB (MOMUMO
(hYHKLMNOHaNbHbIX Y3M10B 060pyA0BaHUS);

- BbINOMHUTbL CPeACTBaMM CO3[4aHHOr0 MNPOrpaMMHOro MpPoAYyKTa peasnbHYK 3agadvy
aBTOMaTNYeCcKOro NOCTPOEHUA aHa/IMTUYECKON MaTpuLbl A1 HECKOIbKMX TPYNM (PYHKLUUOHAbHbIX
y3/10B 060py0BaHNS.

IV. Tpun co3gaHuMM 6asbl 3TanOHHbLIX CWUrHANOB O COCTOSHUM 060pyAOBaHUS ANs
ncecnefoBaHNs CTPYKTYPHO-(DYHKLMOHANbHbIX B3aVMOOTHOLLEHWIA:

- NPOBECTU aHa/n3 CYLLeCTBYOWMX 6a3 AaHHbIX U XPaHWUULL, NHpOpMaLUK;

- paspaboTtaTb anropuTmbl BanMpauuMm 1 Qopmanusalyuy  pacno3HaHHbIX CUIHANO0B O
COCTOSIHUM 060pYAOBaHNS ANS AaNbHENLLEro BKAKYEHUS B 6a3y JaHHbIX;

- paspaboTtaTb TpeboBaHMSA K 6a3e 3TaNOHHbLIX CUTHAN0B O COCTOSAHUW 060pPYA0BaHNUS;

- pa3paboTaTb MeTOoAbl, MOAENN XN MPOrpaMMHbIe CpPeACcTBa aBTOMATUYECKOW 06paboTKnN ”
NAEHTUMUKALUN DYHKLMOHANbHBIX Y3/10B 060pyL0BaHMS;

- paspaboTaTb NONb30BaTeNbCKUI MHTepdeic ana gocTyna K 6a3e 3TaNlOHHbIX CUTHANOB O
COCTOAHUMN 060pYyA0BaHNS;

- MHTErpuMpoBaTb CO3[aHHbIA NPOAYKT B €4MHYIO MNPOrpaMMHYI0 MeXKOPNOpaTUBHYIO
nnarqopmy.

V. Mpun co3gaHnUn CUCTEMbl BbICOKOMPOU3BOAMTENIbHOW 06paboTKM U UHTENNEKTYa/IbHOro
aHanmnsa 60nbWNX N CBEPXOONbLIMX 00bEMOB AaHHbIX, MOCTYNalLWMX OT TEXHUYECKUX 00bEKTOB
0N NOBbIWEHUS YPOBHA aBToOMatm3auuMm 06paboTKM M aHanms3a [aHHbIX O COCTOSHUK
060pyi0BaHMA, NOMTyYaeMblX OT aBTOMaTUYECKUX CUCTEM U3MEPEHUS NPOTEKAKLLUX NPOLLECCOB:

- pas3paboTaTb MeTOAbl U3B/eYEeHUA TpPebyemblX XapakTepUCTUK W3 [AaHHbIX, MOy4YaeMblX C
NMOMOLLbD MOHUTOPMHIa paboTbl 060pyfOBaHMA. B 4MCNO TaKMX XapaKTepUCTUK LO/MKHbI BXOAUTb
NAEHTU(MKaLMA U NPOCTPAHCTBEHHAA loKanmsaumns PyHKUMOHaAbHBIX Y3108 000pYyL0BaHNSA, OLeHKa
YCTOMUYMBOCTY PEXXMMOB U NEPEMELLEHUNS 3/1EMEHTOB BHYTPY 06bEKTa U T. A,

- paspaboTaTb creuunanbHble METOAbl KOPPEKUMU [aHHbIX AN CHUXeHUsA 3¢ (eKToB,
CBA3AHHbIX C HA/IMYMEM UCKXKEHWNI 1N apTe(akToB;

- pas3paboTaTb cuctemy 06pabOTKM M XpaHeHUs OOMbLIOr0 4ucna OTAEeNbHbIX [AaHHbIX
60/bLLOro pasMepa (B BbICOKOM pa3peLleHunm);

- co3faTb CUCTeMY BbICOKOMPOWU3BOAUTENIbHOW 06pabOTKM M UHTENNEeKTYaNlbHOr0 aHanmsa
60MbLINX N CBEPX60MbLWIMX 00BEMOB AaHHbIX O COCTOSIHUM 060pyAOBaHWMS, MOCTyMNalLWMUX OT
TEXHNYECKMX O0OBLEKTOB, BKMKOYAKOLULYH MOMHbIA HAabop METOAOB MO W3BMEYEHUHD BbICOKOTOUHOI
KONIMYeCTBEHHOW UH(opMaLuu;

- €034aTb OHTONOIMW METOA0B 06PabOTKMN AaHHbLIX U MOCTPOUTL Ha ee OCHOBE 6a3sbl AaHHbIX
MeTOLOB U UX peann3auunii B pa3/iMyHbiX NakeTax, YTo npuBedeT K MOBbILWEHWNIO CKOPOCTM paboThl
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CUCTEMbI 3a CYET BO3MOXHOCTU MOMCKa Heob6xogMMmMoro metoga M peanusayuum Mno CBOWCTBAM
BXOAHbIX AaHHbIX 0 COCTOAHUN 060PYAOBaHNS B 3aBUCUMOCTHW OT LieNI UCCNEeL0BaHNS;

- paspaboTaTb METOAbl YNyULWEHWA KayecTBa [aHHbIX, peanu3ylolme OUeHUBaHME 1
KOPPEKLUIO OWNBOK B pacno3HaHHbIX AaHHbIX;

- MOArOTOBUTb M MPOTeCTUpOBaTb OMOBGNMOTEKY TUMOBLIX CLEHapuWeB Ans obecneyvyeHns
HafeXHocTn paboTbl cynepcuctembl (EQC Poccum) wcxoas W3 pas/IMUHbIX  BapuaHTOB
aKcnAyaTauum n TEXHUYECKOro 06CnyXXmMBaHUa 060py[0BaHUS.

HeobxoanumocTb Nogo6HON paboTbl 06yCnOBAEHA KaK AUHAMWYHOCTbIO pa3BUTUS METOL0B
W NPOrpamMMHOro ob6ecneyeHns, KOMMYecTBa [AOCTYMHbIX [AaHHbIX, TaK W B HEMaNoi CTEMeHu
HeonpeAeneHHOCTbI0, Kakue M3 CYLLeCTBYHLUIMX Ha HacToswee Bpems (C y4eTOM MNPUOPUTETOB
MMMNOPTO3aMEeLLeHNs) afifOPUTMOB U FTOTOBOrO MPOrpaMMHOro obecneyeHns afekBaTHO pellatT
NnocTaBfleHHble 3afja4ynm M MOryT OblTb WCNOMb30BaHbl CcaMW MO cebe, a Kakue TpebyloT
JOMNoNHNTENbHOW pa3paboTkn [Conosbes, 2018; ABoliHMWHKMKOB, 2019; HukaHapos, 2019]. Kpome
TOr0, HECMOTPS Ha MHOFOYMCNEHHble Ny6AMKauMM N0  COMOCTaBNEHWKO MPOrPaMMHOr0
obecneyeHuns, peanbHble BbIBOAblI MOXHO AenaTb TO/IbKO Ha KOHKPETHbIX 3ajayvax, Ha pelleHue
KOTOpbIX 6YyfeT OpMeHTMpOBaHa co3faBaemas MporpaMmHas MeXXKoprnopaTuBHas nnatgopma.

3aK/1l04YeHne

VHTerpauus nporpaMmmHoro obecnevyeHns ¢ MHMOPaCTPYKTYPOIR LEHTPOB ynpaBneHUs CeTAMU B
E3SC Poccumn, 06beauHAOWMX 060py0BaHNE W 3HAYMTENbHbIE BbIUUCINTENIbHbIE MOLLLHOCTM, NO3BOAUT
MOBbICUTb KayecTBO 06pabOTKM AaHHbIX O COCTOSAHMM 060PYAOBaHUS U COKPaTUTb BPeMs MOSyYeHus
Heo6X04UMbIX Pe3y/bTaToB NpwW ynpasneHUy TeX06CNY>KMBaHMEM Y PEMOHTaMMN 060pyAoBaHMA. Takum
06pa3oM, CO3JaHMe CUCTEMbl BbICOKOMPOM3BOAUTE/IbHOW 06paboTKM N WHTENNEKTYalbHOro aHanmsa
AaHHbIX B EQC Poccum uenecoobpasHo He TOIbKO B CUTY 3HAYMTE/IbHOW 9KOHOMUU (DMHAHCOBbLIX 3aTpaT
Ha MOKYMKY MpOrpaMmMHbIX MNAakeToB W  MEePCneKTUBHOCTM  pa3paboTKM € TOUKM  3peHus
KOMMepLManum3aumm, Ho 1 13-3a NPeBOCXOACTBA Mpea/iaraeMoil CUCTEMbI M0 BaXHbIM MOKa3aTeNsam Haj
CYLLECTBYHOLLUM MPOrpaMMHbIM 06ecreyeHeM.

Mpegnaraemble pelleHMd MOryT WCNONb30BaTbCA A9 aBTOMATMYECKOro KOHTpONs 3a
paboToil 3aHepreTuyeckoro obopyposaHus B E3C Poccum [Monmkapnos, 2020; KpacHoB u Ap.
2021].

B KOHEYHOM uTore MOXHO 6yAeT AOOUTHLCSH CEPLE3HOr0 UMMOPTO3aMeLeHNs 3apyB6eXxKHOM
NPOAYKLMUW Ha OTeYeCTBEHHOM pbIHKE B 3HEPreTWKe, He TroBOpsA YXe 06 YA0BMeTBOPEeHUN
roCcyAapCTBEHHbIX MOTPEO6HOCTEN B NPOrpaMmMHbIX NPOAYKTax Takoro Knacca.
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NMH®POPMALUWMA OB ABTOPAX

Mpabyak EBreHnin  lMeTpoBuY,  KaHgmgat
3KOHOMMYecKMX Hayk, 3amectutens MwuHuMCTpa
3HepreTukn Poccuiickon deaepaumn, 1. Mocksa,
Poccus

NornHoB  EBreHwnin  J1eOHMAOBWY,  AOKTOP
9KOHOMMYECKUX Hayk, npodeccop PAH, neaxzipl
naypeaT npemuun [NpaBuTenbctBa PP B 06nacTu
HaykKu W  TeXHWKW, Haya/lbHUK 3KCNepTHO-
aHaNMTMYECKOA CNY>XObI CuTyaumoHHo-
aHaMTNYECKOro LeHTpa MuH3Hepro Poccuu,
r. Mocksa, Poccus
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