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B cratbe paccmaTpuBaloTCs BOMPOCHI MPUMEHEHUS LGPOBOI NNaTgiopMbl ANs UHTEN-
NeKTyanbHoi pacnpeaeneHHoi 3HepreTUkA B pamKax MPeanpuUsTii rOpHOA NPOMbILLEH-
HocTW. lprBeaeHbl HanpaBneHs PasBUTUS YroNbHOA NPOMbILLIAEHHOCTI, A8 KOTOPbIX
Lienecoo6pa3Ho MCnonb30BaHKe NNaTthopMeHHoro nopxoaa. C y4eToM BHEAPEHVS NnaT-
(hopMbl B CTaTbe PaccMOTPeHa CTPYKTypa yrieaobbiBatoLLero NpeanpusTiis ¢ UHTerpa-
Lmelt pacnpeneneHHbix aHepropecypco (P3P) 1 Bo3MOXHbIE CLiEHapIN CNOMb30BaHNS
nNnaTthopmbl Ha NPEANPUSTIN MIHEPaIbHO-CbIPHEBOr0 KOMMEeKca. PaccMOTpEeHbI 0CHOB-
Hble HanpaBMeHVs 1CMOMb30BaHNS LMKPOBLIX ABOMHKOB ANS NOBbILLEHNS SHEPro3d-
(hexTvBHOCTY yrneao6bbiBatoLLero npeanpuaTis. NokasaHbl CTOPOHbI, 3alHTEPECOBAHHbIE
B 1CMOMb30BaHIN LPOBOIA NNaTopMbI 419 aBTOMAaTM3aLmy NPOLEeCcCoB ropHOro npo-
113B0ACTBA. B 3aKnioyeHe caenaHbl BbIBOALI O LIENECO06pa3HOCTY UCNONb30BaHMS Ld-
POBOV NNaThopMbl NS peann3auun koHuenumn “Vinayctpus 4.0”.
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KnioueBsie cnoBa: ropHas npoMbILLIIEHHOCTb, PACTIDEENIEHHAs 3HEPreTyKa; LghpoBov ABoviHuK, Vngyctpus 4.0;

Energy 4.0; ungpposas nnatghopma.
BBEOEHVIE

HecMmoTpst Ha MUPOBYIO TCHICHIINIO K OTKa3y

OT YIJICBOOOPOMHOTO TOILUIMBA B IIOJIb3Y BO300-

HOBJISIEMOM 3HEPTeTUKU, CIIPOC Ha Yrojb U pas-

BUTHE YTOJBHON ITPOMBIIIJICHHOCTH COXPAHUTCST

B Ommkaumme mecsaTuineTus. [IporpaMma pa3Bu-

THSI YTOJIBHOI MMPOMBINIIEHHOCTH Poccnm Ha 1ie-

puon o 2035 . (manee — [Iporpamma) [1] mpen-

ToJjlaracT M3MEHEHHEe CIpoca Ha yroib K 2035

or —1,16% (KOHCepBaTUBHBIA CLEHAPUii) 10

+13,95% (onTumucTuyeckuii cueHapuii). Ilpu

3TOM JIOJIKHBI ObITh 00ECIIeUEHBI:

* OCBOCHHE TEXHOJOTUM JOOBIIM YITIST Oe3 IT0-
CTOSTHHOTO TIPUCYTCTBUS JIIOACH B OYMCTHBIX
¥ TIOATOTOBUTEIHHEIX 3a00sIX Ha 0a3e coBpe-
MEHHOI KOMIUIEKCHOI MeXaHU3aIINN;

* pa3paboTka MW BHEOpPEHWE WHHOBAIIMOHHBIX
TEXHOJIOTHI C 3JIEMEHTAMH IIPOMBIIIIICHHOMN
crpaterun “Wumyctpus 4.0” Ha 6a3e 1mndpo-
BBIX IUTAT(POPM M TEXHOJIOTHIA;

* OpraHM3alys B3aNMOICUCTBUS HAyKN U TIPOU3-
BOJICTBA IIJIST YKPETUICHNST HAYIHO-TEXHIICCKOM
0a3bl YTOIBHBIX KOMIIAHWI W OTPacjIeBBIX Ha-
YYHBIX IIEHTPOB, 00CCIICUYNBAIOIINX HETIpe-
PBIBHOCTB TIPOIIECCOB TEXHOJIOTMICCKON MO-
IepHU3ALMH TIPOU3BOACTBA B COOTBETCTBUM
C TIepeIOBBIMU MUPOBBIMHU TIPAaKTUKAMU;

* pa3BUTHE MaJoil TeHepallluy, padoTaroIIcii Ha
WM3BIICYUCHHOM W3 YTOJIBHBIX TIACTOB METaHE;

m ABTOMaTV3aLVAa 1 1T B sHepreTuvke

° pasBUTHE MPOMBIIIJIEHHOIO MHTEPHETA BE-
LIeil Ipy MOA3EMHOM CIIOCOOEe HOOBIUM YIS
(dbopmupoBaHue eanHON MHOOPMALULOHHO-
yhapasiisiionieii MHGPACTPYKTYPhl [JisI MOHU-
TOpMHIA U YIIPaBJICHUS TEXHOJOTMYECKUM
000pyIOBaHUEM B LIAXTE, 00ECIICUEHUS CBSI3U
¥ CUTHAJIM3aLN1, HAOTIOACHMSI, OITOBEIICHUS
U ITOMCKA JIIOJIeli, 3aCTUTHYThIX aBapHeii).
IIpy aHanM3e MMUPOBOrO OIbITa HU(POBU3a-

LI TOPHBIX TIPEANPUSTUIA CTAHOBUTCS SICHO,

YTO HAMOOJIBILIMX YCIIEXOB B TOM 00JACTU [10-

CTUIIN KuTaiickue yuyeHble. OHU pacCMaTpUBaIOT

3 cTamuy pa3BUTUS YTOJIbHOM MPOMBILIJIEHHOCTU

3.0, 4.0,5.0 [2]. Ha craguu 3.0 (ropu3onT g0 2025

roja) IJIAHUPYETCS CHU3UTH KOJIMYECTBO IIEPCO-

HaJla ¥ HEraTUBHOE BJIIMSTHUE TTPOMBIIIEHHOCTH

Ha OKpyxaioiyilo cpeny. Ha mepcrektuBy 10

2035 roma TUTAaHUPYETCS MOCTUTHYTH COCTOSTHUS

MPaKTUYECKU OE3/II0HOM YTOJbHOM IIAXThI C MU-

HUMM3aleil BBIOPOCOB BPEIHBIX BEIIECTB B aT-

Mocdepy. 3a ropusoHToM 2035 roma IIaHUPYETCS

TOCTUTHYTH IIe/IM “HET YIJIsSI Ha TIOBEPXHOCTH, HET

repcoHaja IO 3eMJIeil, OTCYTCTBUE BbIOPOCOB

¥ Bpela OKpyKaloleii cpene”.

J1s1 TOCTMKEHUSI TTOCTABJIEHHON LN Ud-
poBasi 5KOHOMHUKA TIPEAIIOIaraeT NCIOJIb30BaHNE
uudpoBbIX MWIATGHOPM, IIPU3BAHHBIX YCKOPUTH
TeMITbl HU(PPOBU3ALINU U TOBLICUTE 3(DHEKTUB-
HOCTh TIPOM3BOACTBA. Bompocamu pa3paboTKu
TaKMX MIaTGOPM [IJIsT TOPHBIX TIPEAITPUATHIA 111 -
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poxko 3aaumMatotcsa B KHP. Tak, B myoamkammu [ 3]
paccMaTpuBaeTCsI HEOOXOMMMOCTH CO3IMaHUS
nudpoBoil TIATOOPMBI I ITPOSKTUPOBAHUS
OU@POBBIX YTOJNBHBEIX IIaxT. OTMeYaeTcsl, UTO
TIPOIIeCC IMPOSKTUPOBAHUS COIIPOBOXKIACTCS 00-
MEHOM OOJIBPIIMM KOJIMYECTBOM TOKYMEHTAIIUM,
B pe3yJIbraTe BO3HHUKAIOT IIPOOJIEMBI C BEPCUOH-
HOCTBIO TOKYMCHTAIIUM, BO3MOXHBIMU OIINO-
KaMH. DTO CYIIECTBEHHO BIMSET Ha OBICTPOTY
peaymzanuy Konnenunu “Uuamyctpusa 4.0”. B pa-
6ote [4] TIpenoxkeHa muHaMHU4YecKas IMdpoBas
wiatopma, peannsyiolias MPUHIUITEL Hepa3py-
IIAFOIIETO KOHTPOJIST KaueCcTBAa aHKEPOBKM MeXa-
HU3UPOBAHHBIX Kpereit. CTpyKTypa Inu@poBoi
w1aTGOpMBbI, HEOOXOTMMOM [IJIsI OpraHU3aIlN’
cbopa, aHanMM3a U Tepegadr JaHHBIX, a TaKXKe
OpTaHM3allUM MPUKIATHBIX CHCTEM YIIpaBJICHUS,
npemioxeHa B [5]. [lpukinanHbie CUCTEMbI aBTO-
MaTHU3alliN, UCITOIb3yeMbIe TIPU YIIPaBJICHUH BbI-
€MOYHBIM Y4aCTKOM, PaCCMOTpPEHbBI B padore [6].
IIpenckazano mupokoe pacrpoctpaHeHue loT-
YCTPOMCTB Ha YroJjibHOW Iaxte Oymyiiero. Tem
HE MeHee, OTMETHM, YTO KOJIMICCTBO MCCIICIOBA-
HUIA B 00JIaCT MHTEPHETA BEIei YTOJBHBIX IIAXT
BeChMa OTPaHUICHHO.

B pa6ote [7] o0o3HaYeHBI OCHOBHBIC 3aJauu
noBbIIeHUS 3(MEKTUBHOCTA 3JIEKTPOCHAOXKE-
HUS YTOJBHBIX IaxT. OTMEUYeHO, YTO TIPU pellre-
HUM 3TUX 3a1a4 JOJDKHBI OBITH 3aIeCTBOBAHBI
COBpPEMEHHbIE TeXHOJIOTUM, Takue Kak loT (uH-
tepHeT Bemeil) 1 BIG DATA (6ombInme TaHHEIE).
Kpowme Toro, Bce Oobllice mpuMeHEHNE Ha TIPE/I-
MIPUSTUSIX MHWHEPATbHO-CHIPhEBOTO KOMITIEKCA
HaXOIWT pacIpeae/icHHAs dHepreTHKa, B 4acT-
HOCTH HM3BECTHHI CJICAYIOIINE IPOCKTH: 1) BHeE-
IPCHNEC MOOWIBHBIX COJTHEYHBIX 3JICKTPOCTAH-
muii (COC) xommaauu SunShift (ABcTpanms) Ha
YTOJBHBIX pa3pesax [8]; 2) BHempeHne KapbepHBIX
CaMOCBAJIOB C D3JICKTPOIBUTATCIISIMU U TIOCIIC-
OVIOIIUM pa3BUTHEM WH(OPACTPYKTYPHI 3apsima
3JIEKTPOTPAHCITOPTAa B KAYECTBE OMHOTO U3 Bapy-
aHTOB AMBepcHdUKaLNM OM3Heca; 3) BHEAPECHNE
TMOPUIHOM COJIHEYHOW dJeKTpocTaHmu 36 MBT
Ha 30JI0TOHOOKBIBAIOINICH IITaXTe Ha FOro-3aliajie
Manu ¢ ucmnonb3oBanneM all-sky-kamep [9] mis
TOBBIIIICHNUST KadecTBa IIPOTHO3a COJHCYHOM
TeHepaluu W CHIDKCHHUS pacxoda TOIUTMBA Ha
I3eTb-TeHePAaTOPHBIX YCTAHOBKAX.

C y4eToM BBINIECKA3aHHOTO MOXKHO 3aKIIIO-
YUTh, YTO 3HAYMMOU COCTABJISIONICH B CO3MaHNU
OudpPOBOro TOPHOTO IIPECAIIPUSITHUS SIBISICTCS
OuhpoBU3alS SHEPTOCHAOXKCHUSI TIPU BHE-
IpEeHWU pacIIpeleIcHHON TeHepallnyd, HaKo-
IUTENIel SHePTUN W COOTBETCTBYIOIIUX CHUCTEM
yrmpaBieHUsI. B TakoM ciydae I pOBH3ALMIIO

MHTEHJ—IEKT\/BJ—II:H aHepreTumKka

SHEPrOCHAOXEHUS] MOXKHO BBIICIUTH B OTHCITh-
HBIN Kimactep “Uumyctpum 4.0”, MMeHYyeMBIH
Energy 4.0 [10]. Cytb Energy 4.0 coctout B 3¢-
(GEeKTUBHOM WCITOJIb30BAaHUU pacIIpeneIeHHBIX
SHEPropecypcoB ¢ MPUMEHEHNEM COBPEMEHHBIX
METOIIOB ONTUMM3ALINKM W TIPOTHO3UPOBAHUS TIPU
WCTIOJIb30BAaHUM TEXHOJIOTUM MCKYCCTBEHHOTO
WHTEJUIEKTa W OOJIBIINX JAaHHBIX. MIMITIIeMeHTa-
st Energy 4.0 Ha mpakTrKe TTpyU3BaHa IIPUHECTH
MOTIOTHUTEJIFHOE CHIDKCHME YIEIbHBIX 3aTpaTr
2JIeKTpOsHepruy Ha BennuuHy 10 30%. B cBs3u
C 3TUM CTAHOBUTCS aKTyaJbHOI pa3padoTKa mud-
POBBIX TIIATGOPM IS JICKTPOSHEPIeTUKU, 00e-
CTICYMBAIOIINX CHIDKEHHE 3aTpaT Ha MppOBU3a-
IUIO0 CUCTEM SHEPrOCHAOXKECHUS TTPOMBIIIICHHBIX
npeanpusiTuii. M3BecTHRI IM(MPOBLIC TIAT(OPMBI
Powerpeers (Netherlands), Sonnen Community
(Germany) u mp. [11], To3BOIAIOMINE OITUMMU-
3UPOBATh TIPOIECC MHTETPAIIUA U IKCIUIyaTallun
00BbeKTOB Majioii sHepretuku. B Poccun taxcke
BeIeTcs pa3paboTKa HMppoBOil TUIAT(MOPMBI IS
VIpaBJIeHUST MHTEJUICKTYyaTbHOM pacIIpeleIeHHOM
sHepreTrkoi “VIlmardpopma” (“A-IlnaTdopma”).
“A-TInardopma” npegHa3HadyeHa IS pa3pabOTKH,
BHEAPECHUSI U WMCITOJTHCHUS CUCTEM YIIPaBICHMS
00BEKTaMI WHTEJUICKTYaJIBHOM pacIipeneIeHHOM
srepretuku (MPD) [12, 13].

B cBs131 ¢ BBIIIeCKa3aHHBIM BOIIPOCHI IIPHME-
HeHusT “A-ITnardopmbr” SIBISIOTCS aKTyaJIbHBIMU
IJIsT COBPEMCHHBIX TOPHOMOOBIBAIOIINX TIPEHI-
npusITHii. B HacTosIIIe cTraThbe pacCMOTPEHEI BO-
TIPOCH! YCTOMUMBOTO Pa3BUTUS MH(PPACTPYKTYPHI
TOPHOIOOBIBAIOIINX IIPEATIPUATHI, BO3MOXKHBIC
CIICHapWH MCIIOJIb30BaHUA IIGPOBOM TIaThOp-
MBI, BOIIPOCHI CO3MaHUS IM(MPOBBIX IBOMHUKOB
W OIIpelesiecH COCTaB YYaCTHUKOB SKOCHCTEMBI
T1aTOPMBI VTSI TOPHOM TTPOMBITIIIICHHOCTH.

HAMPABJIEH/A YCTON4YBOroO
PA3BNTU/A VIHDODPACTPYKTYPbI
rMoPHOOOBbLIBAHOLLEIO
MNPEOMPNATUA

Ilpu peanuzaumu koHuenuuu “HUumy-
ctpus 4.0” HeOOXOIMMO YUYWUTHIBATH CJICIYIOIINE
HATpaBJIEHUSI YCTOWYMBOTO pa3BUTHUSI WH(pa-
CTPYKTYPBI TOPHOIOOBIBAIOIIIETO TIPEATIPUSTHS:

* TloBblmenne ynpapisieMOCTH M HAOJIIOAEMOCTH
MPOIIECCOB C MOCJIEeAYIOIM NMOCTpoeHneM mud-
POBBIX JIBOIHMKOB M 3PrOHOMHYHBIX Y€JIOBEKO-
MalIMHHBIX HHTepdelcoB. DTO HaMpaBIeHUE
nMeeT ocoboe 3HaYeHUe JUIST co3MaHus 0e3-
JIIOMHOM YTOJMBbHOW IIAXTHI U COBEPIIEHCTBO-
BaHUSI TIOJXOJ0B K MPOSKTUPOBAHUIO IHEPTO-
9 (HEeKTUBHBIX TOPHBIX TPEATIPUSITHA.

van 2021 Ne5(1 42) ENEN
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Puc. 1. CTpyKTypHas cxema yrie[o6bIBaloLLero npeanpusTvs ¢ MHTErpaLves pacripegernieHHbIX SHepropecypcos

* VYyer B3aMMOCBSI3M TEXHOJOIHYECKMX MpoLec-
COB, MPOLIECCOB Mepeayn U pacnpeneeHus
3JIEKTPOIHEPIHU NPH MOCTPOEHUM CUCTEM ONTH-
MAaJIbHOTO YNpaBJeHUs MPOM3BOICTBEHHbIMU
MpoIeccamMm, BKJII0YAS YNPaBJIeHHE JIEKTPO-
TeXHUYeCKUM KOMILIeKCOM. [ToCKOIbKY moTpe-
OJIeHMEe TOPHOMOOBIBAIOIICTO MPEATIPUSITHS
OIIpEIEeIISICTCSI TEXHOJIOTMUECKIM TIPOILIECCOM,
IpW YOpaBJICHUMW CHUCTEMOM 3HEpPTOCcHab-
KCHUSI CTAHOBUTCS 1I€JICCOOOPAa3HBIM YU~
THIBAaTh OCOOCHHOCTH TEXHOJIOTUYCCKOTO .
TpoI1iecca IJIsT TIOBBIIIICHNST KaueCcTBa M SHEPTo-
3((HEeKTUBHOCTH dHEprocHadxkeHus. MHTEpec
TIpPEICTaBIISICT pealn3allis MHTEIUICKTyalb-
HBIX aJITOPUTMOB YIIPABIICHUS YCTPOMCTBA-
MM KOMIIEHCAIINU PEaKTUBHOM MOIIHOCTH
n ycrpoiictBamn FACTS (D-STATCOM,
OKHWH, ®KY).

* BHempeHne 00bEKTOB MaJioii reHepamuM Ha
IAXTHOM MeTaHe HA Pa3HbIX CTAAUAX OTpa-
OOTKH YTOJIbHBIX IUIACTOB. B X0me TexHoI0-
TMYECKOTro Tpoliecca BbIIESIETCS 00JbIIOe
KOJMYECTBO IIIAXTHOTO MeTaHa, KOTOPBIi .
B OOJBINIMHCTBE CJIy4YaeB BBEIOpachIBACTCS
B aTMocdepy. YUUTBIBasl, YTO IIaXTHBIN Me-
TaH omnpenessiet 17 % BKjaaa B BBIOPOCHI IIap-
HUKOBBIX Ta30B, €T0 YTIJIM3AIMS ITyTeM IIpe-
00pa30BaHUS B BJICKTPUUCCKYIO U TCIUIOBYIO
SHEpru (KOTeHepalms) MMEEeT KII0UeBOe
3HAYCHNE HE TOJBKO IS TOBBIIMICHUS 3(-
(beKTUBHOCTU TIPEATIPUSATHSI, HO W IUIST TJIO-
0aJbHOM 2KOJIOTUU.

SIX, pa3MCIIeHHBIX Ha TEPPUTOPUSIX C BBI-
COKHMM TIOTEHIIMAJIOM BO300OHOBJISIEMBbIX
NCTOYHUKOB SHEPTUH, IIeJIeCO00pa3HO MpH-
MCcHeHMe TeHepanun Ha BUD miss MuHuMu-
3allMU BBIOPOCOB B aTMocdepy. Takoit momaxon
TO3BOJISIET TIPUOIIKATHCSI K OCHOBHOM IICIN
“UMumyctpum 5.0”, a IMEHHO NCKIIIOYCHUIO
BBEIOPOCOB B aTMocdepy, B TOM YHCIIC IIpU
TIPOM3BOACTBE BJICKTPUUECKON SHEPTUH, I10-
TpeOJIsIeMOii YyTOJIbHOM 1IaXTOM.
JuBepcuukanus 0u3Heca yrieno0bIBAIOIUX
npeanpuaTuii. buszHec yriaenoObIBalOLINX
IPEOIIPUITAN MOXKET OBITh TUBEPCUDUIIN-
pPOBaH MPHU Pa3BePTHIBAHUM Ha TIPEATIPUSITAN
LEHTPOB 00pabOTKM maHHBIX [14], a TakxXKe
MIPY CO3TaHUK COOCTBEHHON MHMPACTPYKTY-
PBI 3JIEKTPO3aPaBOIHBIX CTAHIINIA, YTO OCO-
OCHHO aKTyaJbHO, YYWTBIBAsI, YTO KPYITHBIC
TOPHOTOOBIBAIOIINE TIPSATIPUATHUSI pa3Mela-
FOTCST BOJIM3YW HEOOJBIINX TOPOIOB, PACIIONO-
JKEHHBIX Ha TpaccaX peTHOHAJIBHOTO U deme-
paTbHOTO 3HAYCHUS.

Co3nanne cUCTeM YNpaBJeHUs /i1 MUHUMH3A-

IINH IUIATHI 32 SHEPrOCHAOKEHHE:

— TIpUMEHEHME COBPEMEHHBIX TEXHOJIOT I Ha-
KOITICHUS 3JICKTPUUECKON SHEepruu (B T.4.
IUTSI aBApUITHOTO 3JIEKTPOCHAOXKEHMST);

— ONTUMAJbHOE YIIPaBJICHHUE TTOTPEOUTEIIIMU-
PETYIISITOpaMMU;

— ydJacTHe B OKa3aHUHU YCIIYT IO YIIPABICHUIO
CITIPOCOM.

BrrmeykazaHHbIe HapaBIICHHUST ITO3BOJISIIOT

» IIpumeneHune BO300OHOBJISIEMBIX MCTOYHUKOB  C(HOPMUPOBATH CTPYKTYPHYIO CXEMY yTJIETOOBI-
JHEPTUH, B TOM YHCJE HA PeKYIbTHBHPYEMbIX  BAIOIIETO MPEANPUSTUS C WHTETpallneil pacrpe-
3emisx. Ha yrimemoObIBaommx TMpennpusiTu-  JeJIEHHBIX dHepropecypcos (puc. 1).

‘ ABTOMaTV3aLVAa 1 1T B sHepreTuvke
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CTpyKTypHas cxeMa yIiieJ0OBIBAOIICTO IPEe/I-
TIPUSITHS C pacIpeie/IecHHBEIMUA SHepropecypcamu
BKJTIOUACT CJICAYIOIINE IEMCHTHI:

OBITh MCITOJIb30BaHa npu peajam3allmnmn CJIC-
NyolInx O3HeC-ClieHapUEB:
1. Ynpasjenue CpocoM Ha JJIEKTPOIHEPIHIO.

1. INuraomas cerb, obecrieynBalolias HeoOX0- VrpasieHue cripocoM Ha 3JIEKTPOIHEPTUIO
TAMYIO HaJIeXKHOCTD 3JIEKTPOCHAOKCHMS. COCTOUT B CHIKCHUU TOTPEOJICHUS 3JICKTPO-

2. Bo300HOB/IsIeMble HCTOYHUKH dHepruu. B 3aBu- SHEPTUM KOHEUHBIM MMOTPEOUTEIEM OTHO-
CHMOCTH OT PeTHOHA MOTYT OBITh IIpeICTaBIIe- CUTEJIFHO HOPMAaJbHOTO IIPOMUIIs Harpy3KHU
HBl COJTHEUHBIMU 3JICKTpOCTaHIMAME (SKy- IIPHA OIpPEACTCHHBIX SKOHOMMYCCKIX CHUTHAJIaX
THST), BETPOSJICKTPOreHEpaTOPaAMM. pPBIHKA BJIEKTPOSHEPTUH C ITOJyYeHUEM BHI-

3. Hakommremm 3Heprui. MoryT paccMaTpuBaTh- PYYKH 3a OCYIIECTBJICHNE TaKOTO CHIDKCHUS
cs B Ka4eCTBE aIbTePHATUBEI TH3EJIbHBIM Te- MOTpeOIeHUS. YIIpaBJIeHNE CIIPOCOM IMPOKO
HepaTopaM, KOTOpBIe IMPUMEHSIOTCS B Kaue- pacIpoCTpaHEeHO B MHpPE, TaK KaK ITO3BOJISICT
CTBE aBTOHOMHOTO HE3aBHCHMOTO MUCTOYHMKA 00eCcTIeYnTh HAICXKHOCTD DJIEKTPOCHAOXKCHHS,
nutanusg. OgHAKO HAKOIMTENIH, B OTIMUME ITOBBICUTH 3((EKTUBHOCTh MHTETPAIIN BO300-
OT IM3EJbHBIX TEHEPaTOPOB, MOTYT OBITh HC- HOBJISIEMBIX ICTOYHUKOB SHEPTUU U TTOBBICUTH
TTOJTE30BaHbBI U CHIDKCHMS TIIATHI 33 3JICKTPO- KOHKYPEHIINIO Ha PBIHKE 3JIeKTpoaHepruu. Ha
SHEPTUIO M TTOIYICHUSI TOIIOTHUTEIIFHOTO J10- TOPHOTOOBIBAIOIINX TMPEOIIPUSATASIX IIPUCYT-
X0JIa TIPY YIACTUU B YIIPABJICHUHU CIIPOCOM. CTBYIOT ITIOTPEOMTEIIN-PETYISITOPEI, KOTOPBIC

4. Harpy3ka yrojsHoii maxTel. Harpyska yromib- MOTYT OBITh 3aIeMCTBOBAHBI IJISI CHIDKCHUS
HOM IIaXTHl TPEACTaBICHA TEXHOJIOTUICCKIM MOTPeOJICHUSI TIP BOZHUKHOBCHUU COOBITHS
000OpyIOBaHMEM, Pa3MEIICHHBIM B TTOI3EMHOM yIIpaBJICHUS CIIPOCOM. TaKMMM TTOTPEeOUTEIISI-
¥ HAI3¢MHOM JacTsIX YTOJIBHOM IIMaxThl. B Ham- MM SIBJISIIOTCSI BOMOOT/IMBHBIC HACOCHI (€MKOCTh
3¢MHOI YaCTH CHUCTEMBI 3JICKTPOCHAOXKCHUS BOIOCOOpPHMKA pacCUMTaHa Ha MaKCUMAaJIbHBII
pa3MerniaeTcsa oOOpymoBaHME BEHTUIISIIIAM, MIPUTOK BOIBI HA BpeMs IO 4 YacoB, ITO3TOMY
KJIETEBEIX ITOTBEMOB, 00OpPYIOBaHNEC ATMUHU- OTKJTIOUCHNE BOMOOTIMBOB Ha 3TOT IIpOMeE-
CTPaTUBHOTO KOMIUIeKca. [log3eMHBIC 3IeKTpO- JKYTOK BpeMEHU HE MPUBEACT K HAPYIICHUIO
TIPUEMHUKM YTOJBHBIX IAXT IIPeICcTaBICHBI TEXHOJIOTMIECKOTO TIPOIIECCa), BEHTIISITOPHI
000pyIOBaHNEM BEICMOYHOTO YJIaCTKa YIOJIb- IJIABHOTO TIPOBETPUBAHUS (C YACTOTHBIM TIPH-
HOM IIaXTHl (OYMCTHBIE KOMOAItHBI, KOHBEiie- BOIOM), KJICTEBEIC TTOMBEMEL. B cpemHeM Takast
PBI, MACJIOHACOCHI, TIepETPY>KATeIIN 1 TIP. ). Harpyska coctapysiet 1-2 MBT.

5. KoreHepanus Ha IIAXTHOM MeTaHe, o0ecreyn- [Mnatdopma obecieunBaeT aBTOMaTH3a-
BaloIas IpeoOpa3oBaHUE IIAXTHOTO METaHa LINIO TIPOLIECCOB YIPABIICHUS CIIPOCOM: OOMEH
B TEIUIOBYIO M 3JICKTPUUYCCKYIO SHEPTUIO TIPHU wH(opMaImeit, ITaHNPOBaHNE U PCaTN3aLINIo
MUHUMM3AIUNA BEIOPOCOB TTAPHUKOBEIX Ta30B COOBITUI YIIpaBICHUS CIIPOCOM, BHIOOD OITH-
B atMocdepy. MaJIBHOTO aJITOPUTMAa YIIPABICHUS C yIETOM

6. SCADA-cucrema, obecrieunBaloiast coop u re- 0COOEHHOCTEH TEXHOJIOTMYECKOTo TIpoliecca.
penauy IaHHbIX, a TakXke (POpMHUPOBAHKE YIpaB- ITpu ynpasnsemoit Harpy3ke B 1,5 MBT
JITFIOIINX BO3ICHCTBIIT Ha 000pyI0OBaHNE. 9KOHOMMYCCKUNA 3((HEKT MOXKET COCTABUTH

7. AstromatusupoBanHoe padouee mecto (APM) mep- 10 475 ThIC. pyOeit B MecsIl (IpU CTOUMOCTH
COHAJIA, TTO3BOJISIONICE TIEPCOHATY CIICANTh 3a okazaHus yciayru 350 TeIC. py0./MBT-Mec
TEXHOJIOTMYECKIM TIPOIIECCOM M OCYIIECTBIISITh ¥ TIpY HCOOXOINMMOCTHU CHUKCHUST HAaTPy3KHU
€Tr0 KOPPEKTUPOBKY ITPH HEOOXOIMMOCTH. He 0oJice 9YeM 5 pa3 B MecCsII).

8. O0aauHbIii yPOBEHb, BKIIIOYAIOIINI KOMIIO- Kommepueckasi aucneryepusanusi moTpedou-

HEHTHI IM(PPOBOU TLTAT(MOPMEI, Pean3yio-
1y GyHKUMU paboThl ¢ OOJBIIMMU JaH-
HBIMU, TIPOTHO3UPOBAHUS U (DOPMUPOBAHUS
OIITUMAJTBHBIX YITPABJISIONINX BO3ICIICTBUIA.

CLUEHAPVIV VICMNOJ1Ib30BAHVA
MIATDOOPVIbI HA TOPHOOOBbIBAKO-
LLUEM NPEAMNMPUVATIIV

B pamkax 1mpencTaBIeHHOUM CTPYKTYPHI

yrﬂe,[[O6LIBaIOH.[CI‘O nopeanpuiaTud ¢ MHMHTC-

rpauueit POP nndposasa mimatrdopma MOKET

Teneid (EMS). BonbIIMHCTBO MpenmpusiTuii
MUWHEPAJTbHO-CHIPhEBOTO KOMILIEKCA TIpU-
00peTaloT JIEKTPOIHEPTUIO TT0 IBYXCTABOYU-
HOMY Tapudy. B cBsSI3U ¢ 3TUM MIPUCYTCTBYIOT
CIeAYIONINE 3a1a9l KOMMEPUECKOU NUCIIeT-
Jyepu3alum:

*  CHuKenue miatsl 32 MOIHOCTb. OOBEM T10-
KYITHO# (TTOTpeOJICHHOIT) MOIITHOCTH OITpe-
JIeJISIeTCST KaK CpelHee 3a MecsIl U3 3Haue-
HUU MOTPEOJICHUs TPEINPUSITUASI B 4aChI
MMUKOBOM HATPy3KW ¢ MAaKCUMAJIbHBIM COBO-
KyIHBIM MOTpeOIeHUeM 110 cyobekTy Poc-

van 2021 Ne5(1 42) ENIIEN
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Hasnaath cobbiive ynpaansia ka 3asmpa

cuiickoit denepamni, B KOTOPOM HaXOIUT-
ca npeanpusatre. [loaToMmy merecoodpa3HO
YIPaBISITh TOTPEOUTEIIMM-PETYIITOPAMM
W paclipeleIcHHBIMH 3HepropecypcaMu
TaK, YTOObI CHU3UTh O0OBEMBI MTOTPEOJICHUSI
B Yac IMMMKOBOI HATPy3KH.

* CHUKeHME TUIAThI 32 CETEeBYI) MOIIHOCTD.
O0BEM CeTeBOM MOIITHOCTU OITPEHCIISICTCS
KaK cpemHee 3a MecCsIl U3 MaKCHUMATbHBIX
3HAYCHUI ITOTPEOJCHUS TIPCATPUSITUS
B Yachl IIMKOBOI HArpy3KM, KOTOPHIC €XKe-
ToIHO ompenestroTcss CUCTEMHBIM oIlepa-
TopoM. Hampumep, Iy mepBoil LIeHOBOM
30HBl B MapT¢ TaKMMH YacaMW SIBIISIIOT-
cs 9achel ¢ 8-To 110 21-i1 T0 MOCKOBCKOMY
BpeMeHH. B ¢BsI31 ¢ 3TUM Iieslecoo0pa3Ho
MaKCHUMaJIbHO BBIpAaBHUBAThb MOTPEOICHUE
B Yachl MMKOBOM HATPYy3KMU.

* CHiKeHHe 00bEMOB NMOKYNKH M NPOIAXKH
OTKJIOHEHHii HAa 0aJaHCHPYIOIIEM PbIHKE 32
cueT (OpPMUPOBAHUS ONTHUMAIBHBIX 3a-
SIBOK Ha “pBIHOK Ha CYTKM BIlepen”’ IIpH
WCITOTb30BAaHUM COBPEMEHHBIX METOIIOB
TIPOTHO3MPOBAHUS HATPY3KM M aHaJIM3a
IEHOBBIX CUTHAJIOB Ha OTITOBOM PBIHKE.
Pemenne BBIIEyKAa3aHHBIX 3amgad  BO3-

MOXHO C MCITOJIb30BaHMEM TUIAT(GOPMEI, KO-

TOpasi UMEET B CBOEM COCTaBE MOMYJIM IUIS

TIPOTHO3UPOBAHUSA TOTPEOJICHMS/TeHEpalli

3JIEKTPOSHEPIUN, HACTYIUICHHMSI dYaca ITMKO-

m ABTOMaTV3aLVAa 1 1T B sHepreTuvke
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Puc. 2. VvmTaumoHHas Mogess NenonHeHns CLieHapns KOMMEDPHECKOW [nCTIeTYepn3aLm noTpebuTened

BOI1 HATPY3KH, IICHBI 2JIEKTposHeprun. Kpome

TOTO, TIPUCYTCTBYIOT MOJIYJIH, TTO3BOJISTIOIIIC

GopMUpOBaTh CTPATETHIO VIIPABJICHUS pac-

TIpeaeIeHHON TeHepalneil M TToTpeOnTeIIMU-

PETYIISITOpAMU C IEeJIbI0 ONITUMU3ALNHT Tpadu-

Ka MoTpebJIeHUS 2JIeKTPUUECKO SHEPTUU.

3. CnenuajbHble CIIEHAPHH YNIPABJIEHHS TEXHOJIO-
rMYeCKMMH NMPoLeCCaMM.

HOIOTHUTEIBFHO B COCTaBe TIaT(OPMBI MOTYT
OBITH MIPETYCMOTPEHBI KOMITOHEHTHI, TTO3BOJISIIO-
II1e aBTOMaTU3UPOBATh pealn3auio CIeHapu-
€B, CBI3aHHBIX C TEXHOJOTUYECKUM ITPOIIECCOM.
B yacTHOCTM, BO3MOXHO IIpUMEHEHMWE IIaT-
GOpPMBI I ONTUMU3ALUMN TEXHOJIOTUYECKOTO
poliecca, KOOpINHAINN PEXXUMOB pabOThl 000-
PYIOBaHUS, BBIIIOJHCHMS IIPESIUKTUBHONW IUa-
THOCTUKH 000pYIOBaHUS.

DPhHEeKTUBHOCTD peann3alny CIeHApUS YIIpaB-
JIEHUS CIIPOCOM Ha 3JIEKTPOIHEPTUIO M KOMMEpPUE-
CKOI1 TACITeTYEePU3ALINN TIOTPEOUTENIEH MOXET OBITh
OlIeHEeHa TIpeIBApUTETHLHO Ha 0a3e MMUTAIIMOHHBIX
Momerneit B cpene Anylogic. Ha puc. 2 mipeacrasieH
(dparMeHT UMUTALIMOHHOM MOJETN MCIIOTHEHUS
CIieHapHsI KOMMEpPUYECKON MHUCITeTYEPU3aliy 10~
TpeduTeel, MO3BOJISIONIEH MOAEIUPOBATh PEKUM
padOTHI TIPOMBIIIUIEHHOTO TPEAIIPUITUS U 3a/1eii-
CTBOBaTh YIIPABIISICMYIO HArpy3Ky M HAaKOIUTEIb
SJIEKTPUYECKON SHEPTUM JUI CHIKEHMS TIIaThl 3a
5JICKTPOHEPTUIO W TTOyICHUST JOX0Ma OT YIaCTHS
B YIIpaBJICHUM CIIPOCOM Ha 3JICKTPOIHEPTHUIO.


Nepsh
Маркер


COBPEMEHHbBIE METOAObl 1 AFTTOPUTMbI CVYICTEM ABTOMAT|ZEZ\NIZ R (7NN =Fc oS o g =] 4=

Q99
9,839
Q01O

BupTyansHas anpoBaums v oueHka
MPOEKTHbIX PELUEHIN
(nopaepxKa NPUHSTUS PeLUerirn)

fdee

Kann6poska 1 BepudukaLys
MOLENEN 1 ynpaBnatoLLmx
anropuTMoB

=

MnaHnpoBaHue ropHo-
MOArOTOBUTENbHbIX 1 O4NCTHBIX
pa6ot (BIM-TexHonorus)

06yy4eHve u BUPTYanbHas
TPEHPOBKA NEPCoHana

LinchpoBoi fBOMHMK
(Digital Twin)

COCTOSIHUA 060pyA0BaHNS
11 ONpegdenexue NoTpesHoCcTn

B TEXHWNYECKOM 06CIY>XMBaHN

[TonoOHbIE MOIEN MOTYT ObITH pa3paboTaHbl
Ha 3Tane NpeaBapUTeIbHON OIEHKM TEeXHUKO-
SKOHOMMYECKON 3P(PEeKTUBHOCTU LTU(PPOBOIt
1aToOpMBI Ha TOPHOIOOBIBAIOIIEM IIped-
TPUSITAN.

CO30AHVIE ULNDPOBbIX
OBOVHVIKOB HA BA3E
MMATDOOPVIbI

st 3¢PeKTUBHON UMILIEMEHTALMKU OU3HEC-

CLIEHAapUeB 11eJIeCO00Pa3HO TPUMEHEHUE ITUDPO-

BBIX JIBOMHUKOB, KOTOPbIE MOTYT OBITh MCITOJTb-

30BaHbl Ha TOPHOIOOBIBAIOIIEM MPEATIPUITUN

CIIeIyIoIIM 0opa3oM (puc. 3):

1. BupryaisHasi anpoOanus v OUEHKAa MPOEKTHBIX
pelneHuii (MOAAepPKKA MPUHATHS PelIeHUit).
[MpoekTHast opraHu3aIs UCIIOIb3YeT KOMIIO-
HEHTHI IU(POBBIX TBOMHUKOB — IU(PPOBHIE
MOJIEJIN /IS OLIEHKM TTPOEKTHBIX PEIIeHUN
Ha 9Tare MOACTUPOBAHUS C YUETOM TPOHOII-
KUTETLHOCTH XXKU3HEHHOTO IIUKJIA YTOJTHLHOMN
IIAXThI, KOTOPBIE HA 3Tarie BHEAPEHUS TIPUME-
HSTIOTCS TSI CO3MaHUsI TU(POBBIX TBONHUKOB.
[Tpu 3TOM Ha 3Tare MPOEKTUPOBAHUS MOTYT
OBITh CMOJIEIMPOBAHBI BHEIITATHBIE CUTya-
1IMU, TPOBEICHA OLIEHKA 0€30MaCHOCTU TIpe-
MPUSITUST U TIPEAYCMOTPEHBI COOTBETCTBYIO-
1€ MEPBHI.

2. Kamm6poBka u Bepudukamusi MojeJieii 1 ynpas-
JA0IUX aaroputMoB. Llndposbie 1BOHUKMT
MOTYT OBITh WMCIIOJIb30BAHBI JISI COBEPIICH-

Mpefcka3aTenbHbIi MOHTOPIHT

MHTeﬂﬂeKTyaﬂbH aHepreTumKka

Puc. 3.
OpraHn3auyys ynpasrieHus

OueHKa v NporHo3unpoBaHme

reHepaumn, noTpesnenus,

XpaHeHs 3HEepPropecypcoB
BO BCEX acnekTax

ROR
=
DLLeHKa 1 NpOrHo3unpoeaHne

MPOMyCKHON CNoco6HOCTY
CErMEHTOB 3HEproceTel

ropHoro npeanpusTys)

OueHka NPON3BOANTENBHOCTHN
noacnucTemM 1 nNpeanpuaTa B LEnom,
BKITI04aA (DMHAHCOBbIE NOKA3aTeN!

CTBOBAaHUS aJITOPUTMOB YIIPaBICHUS 000pPY-
IOBaHMEM, OCOOCHHO Ha MEPBBIX 3Tarax BBO-
Ila IIAaXTHl B 9KCIDIyaTalnio. B TakoMm ciydae
10 Mepe HAKOIUICHUS HAaHHBIX BBITIOIHSICTCS
OINTUMM3AIINS aJITOPUTMOB YIIPABICHUS C WC-
TOJIb30BaHNEM METOIOB MAIIMHHOTO O0yde-
HUSI, ONITUMU3UPYIOTCS IIPOIIECCH 3amycKa
W OCTAaHOBKHU O0OOpYIOBaHUSI, KOPPEKTUPY-
IOTCST QJITOPUTMBI YIIPAaBICHUS YaCTOTHBIMU
npeodpazoBaTeISIMU 1J1s TOBbILLIEHUS 3P deK-
TUBHOCTHA 3JICKTPOIIPUBOIA, PETYIUPYIOTCS
CKOPOCTH TTOJAYN KOMOAaITHa [IJIST TOCTIKEHUS
OIITUMAJTbHBIX SHEPTeTUICCKIX ITapaMeTPOB.
OOyuyenue u BUPTyajJbHAS TPEHUPOBKA Tep-
conana. B couetanum ¢ VR-texHosorusgmu
MEePCOHAT MOXET MPOXOIUTh CTAXUPOBKY Ha
OPEANPUSITHN, OYIyYMN Ha TIOBEPXHOCTH, YTO
HMCKITIOYaeT BOSHMKHOBCHNE BHEIITATHBIX CH-
Tyalluii ¥ TI03BOJISIET ONTHUMU3UPOBATH IIPO-
Iecc peMOHTa 000pyIOBaHUS.
IIpeacka3aTe/ibHblii MOHHUTOPHHT COCTOSIHHS
000opynoBaHHS M ompenejieHre NMOTPeOHOCTH
B TEXHHYECKOM OOCTYKHBAHUH. 32 CUCT IIPH-
MEHEHHS METOIOB MAIIIMHHOI'O OOY4YCHUS
obecreynBaeTCs ONTUMU3AIINS XKU3HEHHOTO
IUKJIa TOPHOIIAXTHOTO O0OPYIOBaHUS, CO-
KpalllcHIEe IIPOCTOS 000PYIOBAHUS W YBEIIH-
yeHNe KO3 UIIMEHTa MCIIOIb30BaHUS Ma-
IIIMHHOTO BPEeMEHM 000pYIOBaHNS.

OneHka W TPOTrHO3WPOBAHME TeHEPAIMH, I0-
TpebJeHusl, XpaHEeHHs YHEPropecypcoB BO Beex
acnekTax. [1o3BoJisieT obecneunTsb apHeKTUB-

Mar 2021 NeS(142)
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B3anmocss3b oHTOnOMM4e-
CKOW 11 MH(HOPMALIMOHHOM Uuippoeas mopens
A{o,qenem Lntpposoro OHTonornyeckas VHchopmaLmaHHas MatemaTnyeckue
[BOVIHVKE (hn3nN4eCKoro Mogens I YRR b . ] -
06bekTa T 3

Dunyeckmin 06bEKT

T
|

| |
ol ,
v | !
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LiuchpoBoii ABoHHMK

—— npenOCTaBﬂEHME [aHHbIX ————> ”pMBﬂBKa [aHHbIX

------------- > [eHepauyst CTPYKTypbI —-—--> Bepudhukauwa

HYIO MHTErpaluio pacnpenesieHHbIX 3HEepro-
peCypcoB B CTPYKTYPY TOPHOIOOBIBAIOIICTO
TIPEOIIPUSATHS ¥ CHIZKCHHE TIIATHI 32 3JIEKTPO-
SHEPTUIO TIPU BHEIPECHUN COBPEMEHHBIX TEX-
HOJIOTHM.

6. IlnranupoBaHHe TrOPHO-MOArOTOBHTEIbHbBIX
u ouncTHbIX padoT (BIM texnomaorus). Bue-
npenue BIM-texHosoruit mo3BoJsieT ¢ uC-
TIOJIb30BaHNEM IIM(POBOTO TBOMHUKA MECTO-
pPOXIECHUs ONTUMM3NPOBATh TIepeMellcHIe
000pyIOBaHMS M TpoLecc T00brYM yris. Bee
3TO JOMOJHUTEIHFHO 00CCITeYBACT ITOBHIIIC-
HUE 3HEeprodP@PeKTUBHOCTU.

7. OueHKa W MPOTHO3HMPOBAHHE MPOIMYCKHOW CMO-
COOHOCTH CerMeHTOB dHeprocereil. AKTYaJbHO
Ha 5Tare MPOeKTUPOBAHUS YIOJBbHON IIAXTHI
71T OoOecCIleYeHUs ONTHUMAJIBHOTO IIoA0opa
SKOHOMUHU U COKpPAICHMS KaITMTAJIBHBIX 3a-
TpaT Ha IPHUOOpeTeHNE 000PYIOBAHUS.

8. OneHKa NPOU3BOIUTEIHLHOCTH MOJICHCTEM
U NpeanpusTHS B 1eJIOM, BKJI0Yas (pMHAHCOBbIE
noka3ares. [lnaTdopMa momKHA TTO3BOJISITH
arpeTupoBaTh JaHHBIC OT Pa3HBIX MOICUCTEM
C LIETBI0 OLICHKN (PMTHAHCOBO-3KOHOMMYECKIX
ToKa3aTeeil M ONTUMMU3AINN TEXHOJOTMYIC-
CKOTO TIpoIiecca.

OmneIT co3maHMsT IMGPOBBEIX IBOMHMKOB Ha
TIPOM3BOJCTBE ITOKA3BIBACT, UTO IJISI obOecriede-
HUSI MHTEPOIIepadeTbHOCTA MU(PPOBBIX MOIEICH
¥ OTIMCAaHUS TIPOLIECCOB 1IeJICCO00Pa3HO NCITOTb-
30BaTh OHTOJIOTMYECKUI MOIX0d K (hOpMHpPOBa-
HUI0 MH(GOPMAIIMOHHOTO 00ecTieueHMsI. B ocHOBe
TAHHOTO ITOIXO0/a JIEKUT ITOCTPOCHIE OHTOJIOTHH,
TIPEICTaBIISIONICH co00l (hopMaTbHOE OTIMCaHUe
CYIIHOCTEH, BKITIOUAsI MX CBOMCTBA M OTHOIIICHUS
mexay Humu [15, 16]. [IpuMeHeHre TaKOTo MO~
X0Ja 00ycIaBIUBaCT eAMHCTBO MHMOPMAIIMOHHO-
ro odecrneueHust UMGpPOBOro ABOMHUKA (pu3nde-
CKOT0 00BEKTa 3a CUCT KaUeCTBCHHOTO OMMCAHUS
CeMaHTUKHU MPOLIECCOB B3aUMOJEHCTBUSI DJIEMEH-

m ABTOMaTV3aLVAa 1 1T B sHepreTuvke

TOB CHUCTEMBbI YIIpaBJIeHUs U o0ecrieueHrsl COBMe-
CTUMOCTHU CTaHAAPTOB IJISI Pa3HBIX IIPEIMETHBIX
obmacreit. CTpyKTypHas cxeMa, MOSICHSOIIAS
B3aMMOCBSI3b OHTOJIOTMYECKON U MH(MOPMAIITOH-
HOM MoJesieil M poBOTo IBOMHNKA (DU3NUECKO-
ro o0beKTa B KOHTEKCTE OHTOJIOTUUYECKOTO IO/ -
XoJia, TIpeACcTaBlieHa Ha puc. 4.

W3 puc. 4 BUmIHO, 9YTO OHTOJIOTUYECKAS MOJIEITh
SBJISIETCSI OCHOBOM [JIS1 TE€HEepalUuu CTPYKTYpPbI
MH(MOPMAIIMOHHON MOJIEIN, B KOTOPOM TIpeICTaB-
JIEHbl pa3IMyHble MapaMeTpbl, XapaKTepU3YIOII1e
dusnmyecknit 00beKT. I1py 3TOM MHGOPMALIMOH-
Hasi MOJIEIb 00bEKTA CIYKUT 6301 111 Bepudu-
KalluM OHTOJIOTMYeCcKoil Moaenu. B cBoio oue-
penb MHPOpMaIMOHHAas MOJAETbh 00eCIIeunBacT
MPUBSI3KY JaHHBIX UBMEPEHU 110 (PU3UYECKOMY
O0BEKTY U SBISIETCSI MCTOYHUKOM MacTep-
JaHHBIX JII MaTeMaTtudyeckoili moaenu. [lpwm
9TOM JJaHHbIE U3MEPEHUN 1 Pe3yabTaThl padOTHI
MaTeMaTU4YeCKOM MOJIEIN MO3BOJISIOT Bepudu-
OUPpOBaTh MHGOPMAIUOHHYIO MOIeb. JlaHHEBIC
M3MEPEHU M TTOCTYMAlOT B MATEMAaTUUECKYIO MO-
Jeab 11 obecriedeHus: ee paboThl U Bepudu-
Kaumu. OrepaTop OCYIIECTBIISIET KalIMOPOBKY
IU(pPoOBOro IBOMHWKA W BBOJA JAHHBIX B WH-
dopmanmoHHyI0 Moaelrb. MHbopMammoHHast
M MaTemaTuyeckas MOJeId B COBOKYMHOCTHU
TIPEACTABISIOT IM(PPOBYIO MOIENIb, KOTOpas He
nMeeT NH(POPMAIIMOHHOM CBSI3Y ¢ (PU3NIECKUM
00BEKTOM U IIpeaHa3HaueHa Il MOACIUpPOBa-
HUS pa3nuuHbix cutyauuit. [lpu coBmeneHnu
OuhPOBOI MOIEIN C TaHHBIMU, TOJTYIaeMBIMU
B peXHUMe peabHOTO BPEMEHU, (DOPMUPYETCS
O poBOl TBOMHUK. BEINIeyKa3aHHBIN TTOIXOT
MO3BOJIIET ¢ MUHUMAJIbHBIMU 3aTpaTaMU BHO-
CUTh U3MEHEHUsI B MH(MOPMALIMOHHOE obecrme-
YyeHue naat@opmbl, YTO C YUETOM CTPEMUTESb-
HOTO Pa3BUTHUS TOPHO-ILIAXTHOTO OOOPYAOBAHMUS
MO3BOJISIET CHU3UTD 3aTpaThl HA (POPMUPOBAHUE
ACY TII.
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3KOCVICTEMA LVbPOBO
MATDOPMbI O519 FOPHO
MPOMbILLTEHHOCTIN

Co3zganne miaat@opMBbl COTIPSKEHO ¢ (op-
MUPOBAaHUEM 3KOCUCTEMBI IIaTOOPMEBI, 00e-
CIIeYMBAOIICii MOBBIIIeHNE 3(PGEKTUBHOCTH
B3aMOJICHCTBUSI CYOBEKTOB C Pa3HOPECUMBBIMU
nHTepecaMu. B TakoMm cirydae rratgopma TomKHa
obecrieunBaTh YPOBEHDb HOBEPUS, IJISI TOTO UTO-
OBI CITY>KUTHh B Ka4eCTBE CpPeabl B3aNMMOICICTBUS
MEXIY 3aMHTePECOBAHHBIMHA CTOPOHAMM.

[Ipu paccMOTpeHUM TOPHOM ITPOMBIIIJICHHO-
CTU MOXXHO BBIICIINTH CICAYIOIINE 3aMHTEPECO-
BaHHBIC CTOPOHEI:

1. Hayuno-ucciienoBarenbckiue MHCTHTYTHI 1 BY3b1
3aMHTCPECOBAaHBI B Pa3BUTHUM HAyJIHO-
TEXHUYICCKON 0a3bl I YTOJIBHOM ITPOMBIII-
JICHHOCTA W TIOATOTOBKE KaapoB, 0O0JIamaro-
muX UTUGPOBEIMU KoMmIleTeHIusIMHu. [lpu
5TOM IIEJIBI0 UX JACSTEIBHOCTH SIBJIICTCSI CTH-
MYJIMpPOBaHME WMIIOPTO3aMEIICHUS 3a CYET
coOcTBeHHBIX pa3paboTok. IlpumeHeHue
w1aTGOPMEHHOTO TOAXOAa IO3BOJISIET 00-
JICTIYUTH JTOCTYI K TIOJIYICHUIO TaHHBIX, HeE-
O0OXOIMMBIX IIJISI TIPOBEICHUS MCCIICHOBAHMIA,
W ONTUMHU3UPOBATH MpOIlecC IJIaHUPOBa-
HUS JaTbHENIINX MCCIeAOBaHWIT HAa OCHOBE
OITPOCOB M aHa/IM3a JaHHBIX, COOMpPacMBIX Ha
niaatdopmMme.

2. Pa3paGoTynKu mporpaMMHOro odecredeHus 3a-
MHTEPECOBAHBI B COKPAIICHUN BPEMCHM BBI-
BOJIa TIPMJIOKCHMS Ha pEIHOK U TPYIO3aTpat Ha
ero paspa6otky. [IpumeHeHue riathopMeH-
HOTO TIOAXOIA TIO3BOJIICT ONTUMM3MPOBATH
paboty ¢ mHGOPMALIMOHHBIM OOCCIICUCHUEM,
rapaHTUPOBATh COBMECTUMOCTD TIPMJIOKCHMI
pPa3HBIX pa3pabOTIMKOB, a TaKKe COKPATUTH
BpeMsI BHEAPEHUS HOBBIX TPWIOKCHUI Ha
MNPEAPUSITUAHN.

3. DHeproayauTopcKue OPraHu3auy W HAI30pPHbIE
opranbl 3aMHTEPECOBAHBI B TIOJYYCHUU MIO-
CTOBEPHBIX JTaHHBIX O IOTPEOJICHUM SHEPIO-
pEeCypcoB M COKpallleHUM BPEMEHU Ha IOJy-
YyeHWe W aHaiMm3 maHHBIX. Lludposas mmiaT-
dopma mpu3BaHA ONTUMM3WPOBATH IIPOIIECC
TOJTyYeHUST JOCTyIa K MH(MOPMAIIUU TIPH CO-
OMomeHNN TPeOOBaHMM MHGOPMATMOHHOMN
0€e301acHOCTH.

4. TIpoeKTHbIe OPraHM3aNMH 3aMHTEPECOBAHBI
B HCIIOJIB30BaHUM IUIATMOPMBI TSI (POPMU-
poBaHUS IIM(MPOBBIX MOIEJCI Ha 3TaIle mpo-
eKTHPOBAaHUS U UX TOCIEAYIOIIEM Ipeodpa-
30BaHUU B HU(POBHIC TBOWHUKKM Ha 3Tare
BHenpeHus. Heo6xoaumMo OTMETUTD, UTO TIpU

MHTEHJ—IEKT\/BJ—II:H aHepreTumkKa

MPOEKTUPOBAHUN TOPHBIX MPEANPUATHI aK-

TUBHO BHeapstiorcst BIM-texHonoruu, KoTo-

pBIe MOTYT OBITh MHTeTpHUpoBaHbI co SCADA-

CHCTeMaMH [IJIST TIOBBIIICHMST HAOJTIOMaeMOCTH

TEXHOJIOTUICCKUX IIPOIIECCOB M TTOBBIIMICHUS

0€e301acHOCTH.

5. TopHomoObIBalOIIMe MPEANPUATHSA 3aMHTCPE-
COBaHBI B CHIDKCHHMHU YACIBHBIX 3aTpaT Ha
IOOBIYY YIJISI, TIOBBIMICHUHN OC30MacHOCTH
IPOU3BOJCTBA U IIPOCKTUPOBAHUM IIIAXT,
00J1aMatoIINMX BBHICOKOM CTCIICHBIO DHEPIo-
apdexTnBHOCTH U aBTOMatm3anuu. [Ipm
3TOM IIPOTPaAaMMHOE 00eCIIeUCHUE, NCIIOTh-
3yeMoe Ui yIIPaBICHUSI TEXHOJIOTUUECKU-
MH TpoIlecCaMM, HOJDKHO OBITH 3PTOHO-
MUYIHBIM 1 00eCIIeuBaTh OBICTPBII TOCTYII
K JIFOOBIM TaHHBIM.

Takum o6pa3zomM, KOJUYECTBO CYyOBEKTOB
9KOCUCTEMBI MPEANPUATHIA TOPHOU TTPOMBIII-
JICHHOCTHU 3HAYUTEILHO U TpeOyeT (hopMupoBa-
HUS T POBOM MIaTHOPMBI, 00eCIIeUNBAIOIICH
WMIUIEMEHTAIINI0 COBPEMEHHBIX TEXHOJIOTUM
¥ TIO3BOJISIONICH JOCTUYh CUHEPTUH BO B3aWMO-
ISHCTBUM OpTaHU3alWil ¢ pa3HBIMU WHTC-
pecaMu.

SAKINMHO4YEHVIE

Lndposbic TIaTGOPMBI TTO3BOJISIIOT COKpa-
TUTH 3aTpaThl HA CO3MaHNE CUCTEM aBTOMAaTHUC-
CKOTO YMpaBJICHUS Ha IPOMBIIIJICHHOM IIpeI-
npustuu. [IpmHIMasgs BO BHUMaHHE BBICOKYIO
JIOJTF0 UMIIOPTHOTO OOOPYIOBaHMSI Ha TOPHOIO-
OBIBAIOIINX IIPEAIIPUSITUSIX, BOSHUKACT IIPodIeMa
WX WHTETPAIlNN B OTEYCCTBEHHBIC CUCTEMBI COO-
pa, aHalM3a U Nepelavyn JaHHBIX, B CBI3U C 4YEM
BOIIPOC CO3MAHUS W MCITOIb30BaHUS IT(POBHIX
m1aTopM Ha TOPHOMOOBIBAIOIINX TIPEIITPUSITHSIX
SIBIIICTCS aKTYaIbHBIM.

“A-ITmardopma”, ipegHa3HadYeHHAS, TJIaB-
HBIM 00pa3oM, IJIT WHTEJUICKTYaJTbHOM pacrpe-
IeJICHHOIN SHEPreTHKMN, MOXET PacCMaTPUBAaThCS
KaK OTHO M3 PEIICHUI TSI TIOBEIIIICHUST SHEPTO-
3(PGEKTUBHOCTU TOPHOIOOBIBAIOILIECTO IIPE/I-
OPUATUS ITyTeM MMIUIEMEHTAIUN Pa3TuIHBIX
CIicHapueB IIpW BHEIPECHUN HAKOIMTENCH 3JIeK-
TPUUYECKOU SHEPTUM, MaJIOW TeHepallnu, BO300-
HOBJISIEMBIX ICTOYHNKOB SHEPI .

I[Ipu >TOM BaxXHO OOECIICYUTH CUHEPIUIO
pa3pabaTbIBaeMBIX TIATGOPMEHHBIX PEIICHUI
B 2JICKTPOSHEPTETUKE ¥ TOPHOIOOBIBAIOIIEH TTPO-
MBIIIICHHOCT! IUISI COKPAIIeHWsS] CYMMapHBIX
3aTpaT Ha CO3maHWe IUMPOBBIX TOPHBIX MIPEI-
MPUSATAI W TIOIIATOBON peaJM3allii KOHIIEITIINI
“Unamyctpus 4.0”.
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MHTeﬂJ—IeKTyaJ—I aHepreTrka

Pa6oTa, mo peaynbraTaMm KOTOPO/l HamnWcaHa CTaTbsl, BbINOSHEHA Mpu Mmog-
OEPXKE TPaHTa Ha MPOBEMEHWE Hay4HO-WUCCNEROBATENbCKMX W OMbITHO-KOH-
ctpykTopckux pa6ot N234/19 rp. ot 29 Hos6ps 2019 r. mexay MoHAoM noa-
AEPXKI NPOeKToB HaunoHanbHoM TEXHONOMMYECKOM HMLMATIABbI 11 aKLUMOHEp-
HbiM 06wecTsom “PTCodt”.
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