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COBMECTHOTO 3acenanust CeKIMn « AKTHBHBIE CHCTEMBI paclpee/IeH s
BIIEKTPOIHEPT UM U pactpeieneHHble sHeprerudeckue pecypcs» HIT «HTC EDCy» u
Cexuuu no mpo6emam HTII B suepreruxe Hayunoro copera PAH 1o crcteMHBIM
HCCIIEIOBAHUSIM B DHEPTECTHKE

24 uroust 2026 rona r. MockBa

IlpucyTCTBOBAM: 4YIEHBI CEKIMU «AKTHUBHBIC CHCTEMBI DPaCIPENEIeHUS
BIEKTPOIHEPTUH U pacupeeneHuble sHepretudeckue pecypce» HII « HTC EDCy,
wieHbl cekumu 1o mpobiemam HTII B smeprermke Hayumoro cosera PAH mo
CUCTEMHBIM HCCIICIOBaHHsIM B JHepreruke, npeacrasurenn ®I'bOY BO «HUY
MOHW», ®I'BYH «MHOU PAH», ®I'BYH «MCOM CO PAH», AO «Pocceru
Hayuno-rexunueckuit nentp», ®I'bOY BO «OPTTIY (HITN) um. M.H. ITnarosay,
OI'bOY BO «Huxkeroponckuit I'TY um. P.E. Anekceesa», BYHI] CB «OBA BC
Poccuniickoii  ®@enepanuny, PIAOY BO «HanumoHanbHBIH HCCIENOBATENHCKHI
Tomcknii nonurexunveckuit yausepcuter», OO0 «PTCodt-CI'», Bcero 40 genosex.

Co BCTYNUTENBHBIM CJIOBOM BBICTYIHII IPEACENATENlh CEKIMH «AKTHBHBIE
CHCTEMBI PaCNpPEACICHHs DJIEKTPOSHEPTHH M pPAcClpeiesieHHbIE JHEPreTHYCCKUE
pecypce»  HII  «HTC ESCy», pyxoBomutens lleHTpa HHTEIIEKTyaabHBIX



QJICKTPOSHEPIETUYCCKUX  CHCTeM W paclpeneciieHHOH sHepretukun @PIBYH
«HHCcTHTYT 3HepreTnyeckux uccaenosanuii PAH», 1.1.H. Wromms I1.B.

Bo BCTynHTENBHOM CJIOBE OTMEUEHO, YTO B IOCIEIHEE BPeMs YIPABICHHE
CIIPOCOM Ha D3JIEKTPOIHEPIHIO IPHOOpPETaeT 0COOYI0 aKTyadbHOCTh B CBA3H C
IPOUCXOMAIMMHA  U3MECHCHHAMH B MHUPOBOM 3JIEKTPOIHEPIeTHYESCKON OTpaciu:
HEOOXOMMOCTb MOBBIIICHHSI THOKOCTH YHEPTOCHCTEM, OOECIICUCHHS HANEKHOCTH HX
}yHKIMOHMpPOBaHYS, a TaKxKe Ooee dPHEKTUBHOTO HCTIONB30BAHMS CYIIECTBYOLIEH
OHEPTeTHYCCKON HMH(PACTPYKTYpPhl. AHAIN3 MEKIYHAPOJHOTO OIBITA Pa3BHTHS
TEeXHOJIOTHH yrpasienus crpocoM (Demand Response) cBumerenscTByer o Hanuumnm
CYLICCTBEHHOI'O IOTCHLUMATA JMAIBHEHIIEr0 DPAa3sBUTHA MEXAHU3MOB YIIPaBICHUSA
cupocoM B Poccun. B psme cTpaH MOTpeOHTENH SJIEKTPOIHEPTHU YyiKe SBILSIFOTCS
aKTUBHBIMM ~ YYaCTHHKAMHU [POIECCa YNPABICHUS PEKUMaMH DHEPIOCHCTEM,
obecrieunBas CHUKEHHE HArPy30K B IIEPHOJBI ITHKOBOI'O 3JIEKTPOIIOTPEOICHHSA 1
CIIOCOOCTBYsI TIOBBINICHUIO HAEKHOCTH U HKOHOMHYHOCTU UX (DYHKIHOHHPOBAHIISL.
AO «CO ESC» na npoTsKeHHH psfia JIeT IPOBOJUTCS MOCIEN0BaTeNbHas paboTa mo
PasBUTHIO MEXAHU3MOB I[CHO3aBUCMMOro CHWXKeHHs morpebnenus (I[3CII):
paspaboTan W BBENEH B [CHUCTBHE psJl HOPMATHBHO-NPABOBBIX U METOIMYIECKHX
JIOKYMEHTOB, 00€CIEYMBAIOINX MPAKTUYCCKOS BHEAPCHHUE JAHHOTO HHCTPYMEHTA.
Onnako (QOpMHpPOBaHHE M Pa3BUTHE HOBBIX PBHIHOYHBIX MEXaHH3MOB HEHM3GEXKHO
TpeOYIOT NpPOBENEeHNs KOMIUICKCHBIX HAayYHbBIX MCCIEIOBAHUH, HAMPABICHHBIX Ha
COBEPUICHCTBOBAHUC METOJAMYECKUX IOAXOJOB, pa3pabOTKy MaTeMaTHdecKHX
MoJienelt 1 000CHOBaHKE MPUHIUIIOB (YHKIHOHUPOBAHHUS arperaTopoB yIpaBIeHHs
CIIPOCOM B COBPEMCHHBIX YCIIOBHAX Pa3BUTHUs DJIEKTPOIHEPIreTHKH. TakuM 00pa3zom,
paspaboTka Mozenu (GyHKIMOHHUPOBAHHS arperaropa yIpaBIeHHs CIPOCOM Ha
BJICKTPOIHEPTHUIO SIBJIACTCS aKTy AILHOU 3aadcHl.

C noknamom «Paspaborka mogenn (GyHKIMOHMPOBAHHS arperaropa
yOpaBJieHusi CIOPOCOM Ha DJJIeKTPO3Hepruo» Beictynuia Kopkuna Eiena
CepreeBHa, K.T.H., CTapIiuii HaydHBIH cOTpyRHHUK OTZeNna 3IeKTPOSHEPreTHUecKUX
cucreM  DefepalbHOrO  TOCYIAPCTBEHHOTO  OIO/DKETHOTO  YUPEXKIEHHMS HAyKU
Hucturyra cucrem sHepreruku uM. JILA. MenentpeBa CHOUPCKOTO OTHENIEHUS
Poccutickont akanemun Hayk (MC3M CO PAH).

OcHOBHBIE TIOJNIOKEHUS JOKJafa TMpHUBEAcHH HibKe. [Ipe3eHTamys nokjana
npuxiaasiBaercs (Ilpmwiosxkenue 1).

B nmoxmange mpencTtaBieHbl TEOpETHYECKHE pa3spabOTKH, OOLEIUHEHHBIE
TEMAaTUKON «ATpPEerarop ynpaBleHHs CIOPOCOM Ha BICKTPOIHEPTHUIO», KOTOPBIE
nposomaTca A.T.H. Komocox Mpunoit Huxomaepmoit u k.T.H. Kopkmmuoit Enenoi
CepreeBHOi B T€UEHHE HECKOJIBKHX OCIIEAHUX JIET.

Wnest ncnonb3oBanus MEHO3aBUCUMOTO CHIbKeHuUs1 moTpebnenns (I[3CIT) umm
ynpasienus cupocom (YC) Ha anekrposnepruto — Demand Response (DR) siBisercs
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pE3yILTaTOM BHEIPEHUS PHIHOYHBIX MEXAaHU3MOB B 3JIEKTPOdHEpreTUKY. KoHmenms
DR paspabarsiBanace B CIIIA u Espone B 1970-X rozax, Kak peakius Ha MHPOBBIC
OHEPreéTUYECKHe  KPU3UCBL.  DKOHOMHUYECKOE  YyIpPABIEHHE  CIIPOCOM  HA
DJIEKTPOIHEPTHIO O3HAYAeT JO0OPOBONBHOE CHIDKEHHE HOTPEOICHHS IIEKTPOIHEPTHI
NOTPEOUTEISIMA  TIPH  OUPElENeHHBIX CHUTHATAX DPBHIHKA JIEKTPOIHEPIHH  C
IOCTCTYIOIINM TOJTyYCHHUEM BBIIIAT 34 OKa3aHHWE TaKOM YCIyrd. DTO 0O3HAYAET, YTO
OaaHc MPOM3BOJICTBA M TOTPEOICHHS HJIEKTPOIHEPIMH B DHEPrOCUCTEMAX MHOTHX
cTpaH o0ecnedmBaeTcss He TOJBKO 3arpy3KOW TI'eHEPUPYIOIIMX MOIIHOCTEH, HO u
CHIDKCHHEM IOTPEOUTEIIMU CBOSH HArpy3KH, KOIZAa 5TO PKOHOMMYECKH BBITOIHO.
Mexanusm I[3CII BmepBble BKIIOUEH B COCTAB HMHCTPYMEHTOB DEryTHPOBAHIS
cripoca 1 npennoxenua B EDC Poccum B 2016 1. — mis criakuBaHus ITHKOB
anekTponotpebnenus. IIpu 3ToM MOTpeOHUTENN HOTYUHIN BO3MOKHOCTh U CTHMYII
AJIL aKTUBHOT'O Y4YaCTHs B MOAJEpKaHMU OajlaHCa CIpoca W IIPEIJIOKEHHs Ha
OIITOBOM PBIHKE 3JICKTPUIECKON sHepruu u MoutHoctd (OPOM). IIpu stom AO «CO
EDC» B 9achl MakcUManbHBIX HArpy30K HET HEOOXOIMMOCTH [aBaTh KOMaHIbI HA
BKJIFOYEHHE CaMbIX HEd Q(PEKTUBHBIX ICKTPOCTAHIMI (IHEPTOOIOKOB).

bBonbIIMHCTBO  mOTpeOuTENEH NIEKTPOIHEPIHH Ha PO3HHYHOM  PBIHKE
DJICKTPUYCCKON DHEPIMU HE MMEIOT BO3MOXKHOCTH Uisi mpsimoro yuactus B L[3CIL
Jns obecriedeHus UX AOCTyNa K MPOTpaMMe YIPABIECHHS CIIPOCOM CO3TAOTCS
arperaTtopbl  yOpaBICHUS CIPOCOM (Jajmee — arperaropbl) — OpraHU3alUu-
KOOPJIMHATOPHI, BOBIICKAIOLIUE MOTPEOUTENEH PO3HUYHOTO PHIHKA AIIEKTPUYECKOU
BHEPrUM B YIPABJICHHE CIPOCOM. Arperaropbl — 310 ydacTHukn OPOM, kotopsie
YIOPABIAIOT  M3MEHEHHUEM  HArpy3KHM TPyOmbl  HOoTpeOuTened,  o0beauHsAs
PEryIUpOBOYHBIE BO3MOKHOCTH 3TUX NOTpeOUTENEH Kak eAMHBIN MPOYKT/yCIyTy Ha
OPOM/pbIHKE CHCTEMHBIX yCIyT. MexXaHU3MBl CTHMYJIMPOBAHUS MOTpEOUTENeH K
YYaCTHIO B YIPAaBIECHUH CIIPOCOM B DKOHOMHUYECKMX OOOCHOBAHHBIX U aBapHHHBIX
CUTyalllsIX YCIIEIIHO IPUMEHSIOTCS B pa3HbIX craHaXx. OIHAKO OHHM HE SBISIOTCS
YHHUBEPCAIBHBIMHM, YTO OOYCIOBIEHO OOBEMaMHU IOTPEOICHUs 3ICKTPOIHEPTHUH,
CTPYKTYpOM  BBIPAOOTKH  BJIEKTPOIHEPTHH, CIpPOCa PA3IMYHBIMH  TPyIIIaMH
noTpeduTeNne, a TakyKe MOKPBITUS HEpaBHOMEPHOCTH ciipoca. B Poccuu mo komane
AO «CO EDCy, pearupyromiero Ha 3anpoc OPOM, KIUEHTHI CHUKAIOT COOCTBEHHOE
DIIEKTPOMOTPEOIEHUE B HaChl MAKCUMAJILHBIX HArpy30K.

Bo BBemenmum K [OKJaqy MPUBEIEHBI IMPUMEPHI Pa3IMYHBbIX HAYYHBIX
UCCIICIOBAaHUNA W TIPOEKTHBIX peaju3allii MeXaHW3Ma YIPaBICHUA CIIPOCOM,
paspabotanHbiXx B Poccun, u, B yactHoctd, B MICOM CO PAH. Jlanee B noknazne
IPEICTABICHBI COOCTBEHHBIE Pa3pabOTKH aBTOPOB.

B omimume OT TpPagMIMOHHBIX HEPAPXUYECKUX CTPYKTYp YIPaBICHHS
Pa3IMYHBIX CHUCTEM aBTOPAMH Mpelaraercs JUisl OOJbIIEH OIEPAaTHBHOCTH M
HAIEKHOCTH  CTPYKTYpPHI  yIpaBIEHHUs  arperaropa  HOPUMEHUTb  IIPUHIMII



cereuenTpuieckoro ympasmenus (CIY). B wmogenn CIIY mnpuHIMIHAILHBEIM
SABJIACTCA HAJIMYUC TIOPU3OHTAJILHBIX CBA3EH, MPOXOMIIMX YEpe3 BCE OOBEKTHI
OZHOIO YpOBHS YHPABICHHs, NPEIOCTaBlsAsd BO3MOXHOCTH OOMEHa aKTyalbHOIl
uHpopmanuel B TpeOyeMblii MOMEHT BpeMeHH, KOTAa 3TO HEOOXOAUMO JUIs
NpuHATHA pemeHni. Ocobenno akTyansHo npuMeHeHne CIY npu Hempe BuIeHHBIX
obcrosiTenbeTBax. Jliisl MOBBIIEHHS OIEPATHBHOCTH U KOHTPOJUPYEMOCTH PaGOThI
CIPYKTYpY arperaropa Mpe[jlodKeHO pa3AeNuTh Ha KJIacTepbl. AKTHBHBIH
MIOTPEOUTEND, CBA3AHHBIN C arperaropoM JOrOBOPHBIMH YCIOBHAMM IO CHUIKEHUIO
3JIEKTPOIIOTPEOIEHNUS, NODKEH IPHHATH pEHICHHE O IPOJOIKEHHH BBIIOTHEHHUS
CBOMX O00s3aTE€NbCTB JaKe IPH BO3HUKHOBCHHH (HOPC-MAKOPHBIX OOCTOSTEIBCTE
(cbost obopynoBamus, KuOepaTakd, BPEMEHHOTO BbIxoma M3 ctposi). CTpyKTypoii
CIY obGecreunBaeTcss BOSMOXKHOCTB B3aUMOIIOMOIIH MEKTy CMEKHBIMHU aKTHBHBIMHI
MOTPEOUTENAMH 110 BHIIOJTHEHUIO 0053aTeIIbCTB, 3aKPEIVIEHHBIX B IONOBOPE.

B coBpeMEHHBIX yCIIOBHAX JIFOO0H POMBIIUICHHBIA 0OBEKT MIIH 3HEPrO0OHEKT
npeJcTaBisieT coboi kndep-pusuueckyto cucremy (KDOC), 310 00yCI0BIEHO TECHBIM
B3aMMOJCHCTBAEM UX WH()OPMAIIMOHHO-KOMMYHHUKALIMOHHOW M TEXHOIOTHIECKOM
HOJICHCTEM. SIBISSCH CTPYKTypoH, coctosmied n3 K®C, arperarop cam sBiseTcs
K®C (cucremori cucrem). C 0mHOH CTOpPOHBI, 3TO 0OJaro, Tak Kak Omarogaps
YCKOPEHHOU 00paboTKe U3MEPUTEIBHOMN U yIPABISIONIEH HHPOPMAIIMU TOBBIIAETCS
5} PeKTHBHOCTH IpoIecca YIPABICHHUSI, C IPYTOl CTOPOHBI, BO3PACTAET yS3BHMOCTh
K yrpo3aM HEeKENAaTeIbHBIX BHENIHUX BO3IEUCTBUM, B TOM YHUCHe, kuoOeparak. B sTux
YCIOBHAX BO3HMKAcT HEOOXOAMMOCTh pemarb MpodJieMbl HH(POPMAMOHHON
0e30IaCHOCTH, a TaKXKe >KUBYYECTH arperaropa. Jlus pelieHHs 5TOH 3agadun
IPEITOKEHO HCIOIb30BATL JOIMKO-BEPOSTHOCTHBIM METOJI, MO3BOJSIONIUM YUYECTh
BCE BO3MOKHBIE BAPUAHTBI COXpAaHEHUs (QYHKIIMOHATBHOCTH arperaTopa.

OT100p aKkTHBHBIX TOTPEOWTENEH W KOOPAMHAIMSA HX B3aMMOJEHCTBHS,
KOHTPOJIb 32 MCIIONHEHUEM IOTPEOUTEISIMU JOTOBOPHBIX 00S3aTeNIbCTB, BHIILIATA
MOTPEOUTENSAM BO3HATPAKEHHsS 3a MONYUeHHBIH pe3ymbTaT — 9TO IIPH3HAKH
XO3SIICTBEHHOU JEATENBHOCTH arperaropa, KOTOPy IpUpaBHUBAIOT K OusHecy. B
JOKJIa/Ie arperarop paccMaTpuBaeTCs Kak OW3HEC-TIPOIECC, PacCMOTPEHBI BHU/IbI
PHUCKOB, MPUCYIIUE MIEKTPOIHEPT€TUKE B I1€JIOM, U MEXAHU3MY YIIPABIIEHUS CIIPOCOM
B YAaCTHOCTU. TE€PMHUH «HEMPEPHIBHOCTh OM3HECA», MPUIIEANINI HA CMEHY MOHATHIO
«aBapuiHOE BOCCTAaHOBJICHHUE», O3HAYAET, UTO U1 COXPAHEHHS (PYHKIMOHAIBHOCTH
HEJOCTAaTOYHO OTPAHWYUTHCS CO3JIAaHUEM pe3epBa O0OpPYAOBAaHMsI, PEYb HIAET O
OecniepeOoiHON paboTe Bcero mnpeanpusaTus (00OpyJOBaHUE, TEXHOJIOTHYECKUE
mporecchl, IT-cucTeMbl, cpefcTBa KOMMYHMKAIMM # Jp.). [ns mpoakTuBHOM
UIACHTH(UKAIIMA BO3MOJKHBIX TIOCIEICTBUNA HEUITATHOM CHTyallUHd IPUMEHACTCS
TEXHOJIOTHSl «JepeBa OTKAa30B», a JUISI PEAKTUBHOW HAECHTU(UKALMK ITOCIEACTBUMA
MPOM3OIIIENISH HEIITATHON CUTYalluy — TEXHOJIOT U «IepeBa cOOBITHI.



CormocraBiienre TpauKoB BOCCTAHOBICHMSI (DYHKIIMOHATBHOCTH arperaropa
kak K@PC (kpuBas BOCCTAHOBIICHHS XKMBY4YECTH) M KakK OusHec-nporecca (KpHBas
NOJACPKKH HEMPEPLIBHOCTU OM3HECA) TaeT OCHOBaHME OOLEIUHUTH TH JIBE 337aui
B OJIHY, BOCIOJB30BaBIINCE MeTonoM Bow-Tie. B mepeBoae «Bow-Tie» o3Hauaer
«l"ancryk-6ab0uka» — quarpaMma, KOTopasi HarJsiHO TPEACTABISET IPOaKTUBHbIC 1
PEaKTUBHBIC MEPBI 3allMTEI arperaropa Npyu BHEMIHUX HETaTMBHBIX BO3IEHCTBHSX.
AHanu3 uarpaMmbl II03BOJISIET IIPOAYMATh JIESHCTBUS TI0 TIEPEBOAY PAA PEaKTUBHBIX
MEp 3aIIUThI B IPOAKTUBHBIC, TEM CaMbIM YKPENUTH 3alUIEHHOCTh arperaTopa.

HecBoeBpemennoe OnOKMpOBaHHE JeIPAJAMIOHHBIX TIPOIECCOB B KHOEP-
IIOICHCTEME IIPUBECT K BO3HUKHOBEHMIO B HEYM ABAPUIHON CHUTYAIlMM, a 3aTeM, KaK
CIEIICTBHE, CO3/IaCT aBaAPMUHYIO CHTYyalHIo U B ¢u3uueckoit mogcucreme KOC. s
aHalM3a ¥ TOBBIIICHUS JKUBYYECTH CTPYKTYpBl arperaropa NPUMEHEH IOIXOJ,
NOJYYMBIINH HAa3BaHUME METOAA CHHTE3a WM aHAW3a JiepeBa OTKA30B Ha OCHOBE
MEXaHU3Ma W KUHCTHKH HexenarenbHblx coOwbituii (IO MKHC). On cocroutr B
HAJIOKCHUU HEXENIATCNIbHBIX BO3JEHCTBUMM HA BETBU TPAAUIIMOHHOIO JIepeBa
OTKAa30B, MPH 3TOM YYHUTBIBAETCS CTEIEHb NErPAJAllUM KaXIOro KOMITOHEHTa (OT
COCTOSIHUSL €ro geeKTa [JO COCTOSHHS €ro IOJHOI0 O0TKaza). MexaHu3M
ACTPATANMOHHOTO MPOIECCca — 3TO CIIOCO0 MPEICTaBICHUSI KaXI0To y3i1a (00beKTa) —
B BU/IC ONMCAHUsS €TI0 CBOWCTB (KaueCTB) U MEPEUUCIICHUS BO3ICHCTBYIONUX HA HErO
(akxTOpoB. DTO MO3BOJIAET TOYHEE OMPENENUTh HAUOOIEE yA3BUMbBIE KOMIOHEHTHI
IIPA HEXEIATEIbHOM COOBITUM C TICNBI0 TOBBINICHHS 3AIMMIEHHOCTH OTHEIbHBIX
komroHeHToB 1 KOC B nenom. Ilpu hopmannzoBaHHOM OIMUCAHUH HEXKEIATENbHBIX
COOBITHI COCTaBIAETCA MOAPOOHAS MAaTpHUIla COCTOSIHHM 00beKTa OT medekra 0
orkaza. Cyts JIO MKHC B ToM, 94TOOBI 3KCIIEPTHBIM IyTEM BLISBUTHL MaKCUMAIbHOE
YHUCIO CKPBITBIX JAepeKTOB B KuOep- W (PHU3HUECKOW TOACHCTEMax, wH30eras
KOMOMHUPOBaHUSA OTKa30B. B pesyibrare mpoBemeHus aHamusa ¢ nomoinso J1O
MKHC mnonyden rpapuueckuil mOPTPET BO3MOXKHBIX JICIPAallMOHHBIX IIPOIECCOB
JeATEIbHOCTH aKTUBHOTO TI0TpeOuTelIsd B paboTe MexaHu3Ma Arperatopa.

IIpuHsB 32 OCHOBY BCE OIMCAHHBIEC BBIIIEC KAUeCTBA aKTUBHOT'O TOTPEOUTENS U
arperaropa, a UMeHHO — Hanmuuue coicTB KOPC, OuzHec-mofenu, BO3MOKHOCTH
npumeHenust CLY u xubep-pusndeckoro ympaBieHUs — MPEIJIOKESHO MPEICTABUTH
arperaropa B BHJIE XOJOHMYECKOW CHUCTEMBI U PEAM30BATh IS €ro YIIpaBICHUS
XOJIOHMYECKUH TOAX0M. XOJOHUYECKUU MOJAXOJ — CHEIUAIIM3UPOBAHHBIA IMOIXOM,
obecreunBaronux 3(PQPEKTUBHOE YIIPABICHUE CTPYKTYpaMH U 3HEProoOBEKTaMH B
JMHAMHUYECKUX YCIOBHUSIX, OTO MapaJurMa pacupeesieHHOIO YyIpaBIEHHUs, OHA
MO3BOJISICT  OOBEAWHUTH  PAa3pO3HEHHBIC  JIOKATBHBIE CHUCTEMBI  yIIPaBICHUS
YYACTHHKOB MEXaHM3Ma YMPaBJIECHHUs CIPOCOM B EAMHYIO CTPYKTypy, OO€CHedHuTh
CTa0UJILHOCTH, 0€30MaCHOCTh M MOBBICUTH THOKOCTh CaMOTI'0 MEXaHU3Ma M FHOKOCTh
yCIIyT TIO YINpaBleHHio crpocoM. KOHLENIUsA «XOJOH» BO3HUKIA B IPOLECCE



M3YYCHUA OMOJIOTMYECKUX W COIHANBHLIX CHCTEM: JI00as cHcTeMa CO3[aeTcs M3
CaAMOCTOSITCIILHBIX YCTOMYMBBIX YacTe, M caMa CTaHOBHTCA CaMOCTOSTEIBLHOMN
ycronuuBon Qopmoi, a mobdoe nenoe (holos) 0JHOBPEMEHHO SBISETCS W YaCTHIO
4ero-To Oompmero (-on-). Ha pasHBIX ypOBHSAX arperdpoBaHHUS XOJOHBI CIIOCOOHDI
OOBEAMHATBCA JUIA PENIeHHs KOHKPETHOH 3ajaud, B pesyiabTaTe (DOPMHpPYeTCs
UEpapXusl  CaMOPETYJIHPYEMbIX  XOJIOHOB  —  XOmapxus.  IlepBoHadaibHO,
paspaboTaHHas Ui IPOU3BOJCTBEHHBIX CHCTEM, XOJOHHYECKas W€ Hadana
IPUMEHATECS B 3JICKTPOSHEPTeTHKE. Pasnndnbie 3HEPTOOOBEKTHI CTPYKTYPHO CXOXKH:
YYACTKH DJICKTPUIECKOM CETH Pa3HBIX KIACCOB HAIPDKEHUS, IOJKIIOUEHHBIC K HUM
ICHEPATOPBI, HArPY3KM W CHCTEMBl HAaKOIUIEHHs diektposnepruu (CHDD),
00eCIIeunBalOT PEryIupyeMyr0 THOKOCTS. [10/Ib30BaTeNn CeTH ABIAIOTCA TIPHMEPAMU
XOJIOHOB, KOTOpBIC PCIIAIOT CBOM 337auyd C YYETOM PBIHOYHBIX MEXaHH3MOB,
TEXHUYECKUX OTPAHMYCHUHM M IPYrHX ycloBUH. HOBBIH TEPMHUH «TreHepHpYIOIIUil
noTpeduTens-xonon» (I'TI-X00H) NpUMEHEeH K MOTpeOHTEeNIsM, CaMOCTOSTEIBHO
IPOU3BO/LAIIMM 3JIEKTPOdHEPIui0 Ha 0Oaze BUD um coxpassrommm e€ H30bITKH B
CHDD, crnocobHBIM 0OMEHHBATLCS HIEKTPOIHEPTUEN C APYTHMH H DHEPTOCHCTEMOH.
Xonapxus NOBBIIIAET SHEProdPHeKTUBHOCTH cUcTeMBL: I TI-X0I0HBI aBTOHOMHBI, 3TO
obecrieynBaeT ruOKOCTH B  YIPABICHHM CBOMMH  TpadMKaMH  Harpy3KH;
arperupoBanrie I'TI-XOIOHOB B CyHepXOJOHBI MOKET IIOBBICHTH HAIEKHOCTb
OJIEKTPOCHAOKEHMsS,  BHIPDABHUBATH TpadUKM  HATPYy30K MEKAY  XOJNOHAMU;
IUHAMHYECKAs PEKOH(QUTYpaLHsl CTPYKTYPhI — IOBBIIIAET €€ OTKA30y CTOMYUBOCTD. B
XOJIADXMH MOTYT OBITh YCIIEITHO PEIICHBI 3a/1a41 MUH()OPMALIMOHHON OE€301aCHOCTH.
XOJIOHMYECKAs DHEPrOCHCTEMA MOXET OBITh MpeJCTaBlIeHa TPUAOM: XOJIOH-
PECype — MPOU3BOJUTEND JIIEKTPOIHEPIUU (AKTUBHBIHN MTOTPEOUTEND); XOIOH-3HEPTUS
— 9TO TPOU3BEICHHAs DJIEKTPOSHEPIHs; XOJOH-YCIyra — OIHCHIBACT IPOIECC
npeaocraBiacHus ycuyr. XomnoH ompenenstercs kak K®C: ects mH(OpManuoHHas
4acTh (00sA3arenbHas, OTBEUaeT 3a NPUHATHE PEIICHWN Ha BBICIIEM YPOBHE) W
(usuHecKas (eciIu XOIOH UMeeT 00OpyIOBaHUE U OTBEYACT 3a Mepeaady pelleHni u
YOPaBIAIOMUX BO3LCHCTBUN Ha CBA3aHHBIM (QU3MUYEeCKUN KoMItoHeHT). Kubep-
(usudeckoe mpeAcTaBIeHne X0NapXuu ObLJIO MPUMEHEHO K CTPYKType arperaropa-
kinacrepa. OOMeH wuH(popMalell B XOJapXUW MPOUCXOIAWT BCEX CO BCEMHU: Ha
HIDKHEM YPOBHE YMHBIE YCTPOMCTBA COOOIIAOT O CBOEM COCTOSTHUHM 000pYHAO0BaHHUIO,
o0opyIOBaHME IOJTyYaeT CUTHAIBI OT AaKTHUBHOTO TIOTPEOUTENST M OTBEYAET €My,
aKTHUBHBIC TTOTPEOUTENN 0OMEHUBAIOTCS HH(POPMAILIUEH MEXTy COOOM U KIacTepoM.
CormocTaBiieHEe KJIACCHYECKON OM3HEC-MOJIeNU, XOJOHHYECKOU CTPYKTYphl U
arperaropa Kak OW3Hec-mpoliecca, MoKa3alo, YTO MX XapaKTEPUCTUKH CXOXKHU, YTO
JaeT OCHOBAaHHME IPUMEHUTh K arperaropy YMpaBJIEHHUS CHPOCOM XOJOHMYECKUU
noaxoa. Ilpu dopMupoBaHUM arperaTopa-xojJapXuu CETELEHTPUYECKHE ITPUHIMUIIBI



YUPAaBJIeHUS CTPYKTYypOU ABHO HE NPOABIAIOTCA, HO OHH [0 YMOIYaHUIO BCTPOEHBI B
camy XOJIApXHIO — B3aUMOACUCTBUE XOJIOHOB KaXKIOTO C KAXbIM.

IIpenMyiecTBa XOMOHMYECKON KOHILEMINN, KOTOPLIMU He 00NafaloT ApyTHe
OpraHU3allMOHHEIE METOMBI, TAKUE KaK UEPAPXHS M areH THBIE TEXHOJIOTHH

— PEKYPCHBHOCTH U CaMOIIOJ00ME aBTOHOMHBIX IOJCTPYKTYP (XOJIOHOB), 4TO
B COYETaHWH ¢ KHOep-QU3MUECKOW  WHTEpIpETalMell  XOJOHOB  JellaeT
YHUBEPCAIBHBIM [POLIECC NMPUHATHS PEIIEHUH Ha Pa3HBIX YPOBHSIX CTPYKTYPBI;

— KOOpAMHAIIMSA XOJIOHOB JJI1 COBMECTHBIX PCIIECHHH, YTO IIOBBIIIAET
3(QPEKTUBHOCTD MPUHUMAEMBIX PELIEHUI;

— CTPYKTypHas JIE€KOMIIO3ULHA KOMIIOHEHTOB CHCTEMBI, YTO II03BOJISET
OTICIIUThL CTPYKTYPY CUCTEMBI OT aJITOPUTMA YIIPABIEHUS CHCTEMO;

— TPEACTABICHUE XOJOHAMH (QU3NYECKUX U HEPHUIUICCKUX OOBLEKTOB B
IPOHU3BOICTBEHHOM CHCTEME JJIsl OIIMCAHUS KNOeP-(hU3UIECKOTO YIPABICHHUS;

— o0ecnedyeHHe NMPUHIUIHAAIBHO 00J€e BHICOKOW CTENEHH yCTOMYHMBOCTH H
aBTOHOMHOCTH B OTHOIIEHMM IIOMEX MJIM COOEB B DJHEPrOCHCTEME, L€
OTKa30yCTOMYMBOCTE NOCTUIAETCA 33 CUET PACHpEleIeHus M JEHeHTpalIu3aluy, Ha
ocHoBe HOBEIX IT, pesepBupoBaHMs, aganTaIlMK WIN PEKOHPUTYPAITHH.

IIpriMeHeHre XOJTOHMYECKOIO IOIXO0Ja K IEPBOHAYAIBHO HEPapXHIECKOMY
NPEJCTABICHUIO arperaTropa IMO3BOJIMIO IPeoOpa3oBaTh €ro CTPYKTYPY, pasiciuB
BCC KOMIIOHEHTHI MOZIE/IM Ha 3 KaTeropuy X0JIOHOB, 8 IMEHHO, XOJIOH-3aKa3 (yCiIyra)
npeacTaBiied ynpapusiomuMu cyosextamu (OPOM, AO «CO EDCy, arperaropsi),
XOJIOH-PECYPC — 3TO AKTUBHBIE IOTPEOUTENH, KOTOPBIC PAa3TPYyKAIOTCS, CMEIAIOT
rpapuk norpebiNeHNs W CHUXKAIOT IIOTEPH, 3aracas M3JIMIIKH DJIEKTPOIHEPTHH U
BbIJIaBas MX B CETh — YTO, 110 CyTH, U IIPEACTABIEHO XOJIOHOM-TIPOTYKTOM.

IIpuMeneHne XOJIOHMYECKOM apXUTEKTyphl K CTpPYKType Arperaropa
obecrieuuBaeT AanpHeiiee noBbimieHUE 3PdekTuBHOCTH Mexanuzma YC 3a cuer
riOKOro M3MEHEHHUs! TIpaUKOB HArpy3Kd OTIENBHBIX XOJOHOB-IIOTPEOUTEIEH,
HaJI&)KHOCTH JJIEKTPOCHAOKEHHS 32 CUET COTIIACOBAHUS TPAPUKOB HATPY3KH MEKIY
BXOJMIIMMU B  KJacTep MNOTPEOMTENIMH, OTKA30YCTOWYHUBOCTH  CTPYKTYPBI
Arperaropa, a Take THOKOCTH yCIIyT IO YIPABIEHUIO CIIPOCOM.

B o0cy:xnennu 10KJIa1a ¥ PEHUsIX BbICTYIHJIN:

Cycno K.B., luxua B.A. (®I'bOY BO «HUY «M3WN»), Kouner C.C.
(BYHII CB «OBA BC Poccutickoii ®enepanun»), Hanroka .M. (He3aBHCHMBIN
akcrept), Mimtomua [1L.B. (PI'BYH «MHOU PAH», HIT «HTC E3C»).

Cycaos K.B. — [Ipodeccop xadpeapsr «I'naposneprerrka 1 BoO30OHOBISIEMbIE
ncTouHuKH >Heprum»y HUY «MOW», n.T.H., TOLEHT.
OOpaTiy BHHMaHHE Ha BaXHOCTh U IIEPCIEKTUBHOCTH IPEICTABIECHHBIX B
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JAOKJIaNe pe3yabTaTOB HMCCIENOBAaHMUA, TaK KaK OHM (PAKTMYECKH 3aKJIaIbIBAIOT
Hay4YHbIC OCHOBBI HOBOM CHCTEMBI YIIPABJICHUS CIIPOCOM.

ObpaTtun BHMMaHHE Ha HEOOXONMMOCTh KOMIUIEKCHOI'O MOAXOJa K OLEHKE
puckoB. IIpy aHanu3e cUCTeMBbl HE CTOMT OrPaHHYHUBATHCS TONBKO KMOEPYTPO3aMH,
HEOOXOMMO YYUTBIBATH W APYrHe (aKTOphl PHCKA, HAXOMSA CIIOCOOBI MX B3aMMHOIL
YBSI3KH C LENBI0 paspabOTKU U NIPUHATHS COOTBETCTBYIOIIUX MeEp.

OTmerny, 4YTO HaWIYYIIUM BapHAHTOM MPOBEPKH PabOTOCIOCOBHOCTH
NpEJCTABICHHON B JIOKNAJe MOJENU SBIACTCS HEOONbIIAs H30IUMPOBAHHAS
SHEProcUucTeMa (JHEPropaioH), B KOTOPBIX BCE OJIEMEHTHL 3JIEKTPOCTAHIINH,
3JICKTPUYECKAsT CETh U NEKTPONPHEMHUKY NPHHAISKAT OAHOMY COOCTBEHHHUKY.

Kouner C.C. — Jlokropautr BYHI] CB «OBA BC Poccuiickoii ®eneparum»,
K.T.H., JIOIEHT.

OOparun BHUMaHKeE, 9TO MOHATHE KUBYYECTh arperaropay, MpecTaBICHHOS
B JIOKJIaJIe, MPUMEHSIIOCh K arperaropy Kak K kubepdusudeckoil cucreme, mpu 3ToM
B JAHHOM HCCIIEOBAHMM aKILEHT CJelaH HEe Ha pacyeTHbIEe II0Ka3arelld, a Ha
CPEIICTBAX BOCCTAHOBJICHUS JKMBYYECTH, JOCTUTAEMOE 3a CYeT IIPUMEHEHMS
CCTCICHTPUYCCKOI'0  YIPaBJIECHHWsT U O€30MacHBIX  OOJa4yHBIX  TEXHOJIOTHH,
MIOCPEJCTBOM KOTODPBIX IEPENAIOTCA YIpPaBIAIONIUe Bo3gehcTBus. OMIHAKO, Kak
BUJIHO M3 JIOKJIa/[a, KOHKPETHBIE MAaTEMaTUUYECKUE PACUEThI MTOKa3aTelle KUBYYECTH
aBTOPaMU HE TIPOBOJIAIIHUCE.

Ormernii, 4To B NPEJCTaBIEHHOM JOKJIaJe B KAuecTBE HEOIArompUSATHBIX
BHCITHUX BO3JEHCTBMM WM CICHAapUEB pPacCMaTpUBAIUCh KuOepaTakud Ha
KuOep(U3HMYeCKUEe CUCTEMBI M arperaropa ympaBicHHS CIpocoM. K OCHOBHBIM
CLIEHAapHMAM OTHOCHIIMCH MCKaXXeHHe HHpopMannu 06 o0beMax pealbHOr0 CHIKEHHS
NOTPEOIeHNs TIEKTPOIHEPT UM, a TAKKE MAHUITYJISIIIUUA CO CTPYKTYPOM CXEMBI, KOTa
UMUTHPYETCA OTKJIKYEHUE JIMHUM, YTO MEHSET PacueTHBIC MEePETOKH MOIIHOCTH H
HAarpys3KH B y371ax, X0Tsd (pakTHUeCKH 000pyIoBaHe pabOTAET B UCXOJHOM PEKUME.

Haaroxka M.U. — HezaBucumpslii 3KcIiepT, A.T.H., mpodeccop.

OOpatunn BHUMaHHWE, 4YTO Ha TIPAKTUKE HAJIUYHE «YCJIOBHBIX IIOTOKOB
MOIITHOCTH», KOTOPblE BO3HUKAIOT MPU HAIWYUU JIOTOBOPOB O B3aWMOBBIPYUYKE B
CTPYKTYpEe aKTHUBHBIX MOTpEOHTENEH, OMUCHIBACT CUTYaI[HMIO, KOTJa y OJHOI0 M3
aKTHUBHBIX MOTPEOUTENEH OTCYTCTBYIOT BO3MOYKHOCTD BBHITIOJIHEHUS 0053aTENbCTB IO
CHIDKEHUIO Harpy3KH Tepe]] arperaropoM Mo TEXHUYECKUM I OPraHU3aliOHHBIM
npuurHaM. B aToM ciydae qpyroit akTHBHBIA MOTPEOUTENh MOXKET B3ATh Ha ce0s ATH
00s13aTeIbLCTBA U CHU3HTH CBOEC DJICKTPONOTpPEOsIcHHEe Ha OOJBIIYIO BEJIMUMHY, YEM
yKa3aHo B ero jgorosope. Ilpu 3TOM akTHBHBIA MOTPEOUTENb IUIATHT HE LITpad
arperaropy, a BO3HarpaxJaeHue coceJHeMY I0 KilacTepy IHoTpeOuTemro.



Muxun B.A. — 3apenyrommuii Hayunoil naGoparopueit «ONTHMU3ANU M
aBTOMAaTHU3alisl SHEPreTUYCCKUX U TEXHOJorudeckux cucreM» ®I'BOY BO HUY
«MDBW», K.T.H., IOLIEHT.

O6parun BEuManue, uto OOO «TpaHcHe(TEOHEPTO» BHICTYIAET B ponu
arperartopa crpoca u 3Ta uHdopmarus npejcrasienda Ha caiite AO «CO EDCy.

Otmerwi, 4ro nenenue KHOEpGUNICCKONH CHCTEMBI Ha KHOEPHETHYCCKUE W
(usndeckue 31eMeHTE BO MHOTOM SIBIISIETCS YCIIOBHBIM.

Obparin BHMMaHHMe HAa IeETECOOOPAa3HOCTh 0OoJee JETambHOM HPOPabOTKH
BOIIPOCOB OIICHKH pPabOTOCIOCOOHOCTH KHOEPOHU3MYECKOH CHCTEMBI, TaKk KakK B
AOCTATOYHO OONBIIOM KONHYECTBE WCCIENOBAHMM yTBEPHKITACTCSA, UYTO OIEHKA
paboTOCIOCOOHOCTH aHHOH CHCTEMBI TOJNBKO JBYMSI COCTOSIHHAMH PaBOTOCIIOCOGHO
HIIH HepabOTOCIIOCOOHO, COTTACHO UCCIIEJOBAHMSAM IPYTUX aBTOPOB, HEKOPPEKTHO.

Hmomnn TL.B. — Ilpencemarens cexunmu «ACPD u POP», pykoBoguTelh
LlenTpa WHTENIEKTyaNbHBIX JJIEKTPOIHEPIETUUECKUX CUCTEM H PACHIPEASTCHHOM
sHepretukd GI'BYH «MHCcTUTYT SHepreTtrueckux uccnenopanuii PAHy, m1.1.1H.

OGpaTuil BHUMaHHE, YTO B HACTOSINEE BpEMs MCCICHAOBAHUS B OOJIACTH
TEXHOJIOTHI YIIPABJICHHUS CIPOCOM B OCHOBHOM COCPEIOTOYECHBI HA CHHXPOHHOM 30HE
ESC Poccuu, npu 5TOM JaHHBIE IIOAXOMAbI AaKTyalbHBl B H30JMPOBAHHBIX
dHEprocucreMax (9HepropadoHax) M KPYIHBIX NPOMBIILIEHHBIX IPEINIPUITHSIX.
3aa4un ynpapiaeHHs CIPOCOM B 3TOM Cly4ae~0yayT CBS3aHBI HE CTOJNBKO C IIEHON Ha
3JICKTPO3HEPTHIO, CKOJIBKO € TEXHOJOIMYECKOH HEOOXOAUMOCTBIO Pa3rPy3Kd HPH
OTKJIIOYCHHU HEProOIOKOB WK BBEIEHHEM MITPAaQHBIX KOIP(OHUIMEHTOB B CIyYasx
OTKJIOHEHHS OT TUIAHOBOI'O II0YaCOBOTr0 I'padyKa AIEKTPOIOTPEOIEH S,

OGparun BHMMaHue, 9TO B KPYIHBIX MPOEKTax, HaIpuMep, kak «Boctox Oy
'K «Pocuedte», rae nmanupyercst BBox 6osee 3 I'BT reHepupyronux MOLIHOCTEH
Ha TOITYTHOM HE(DTAHOM rase, BHEAPEHUE TEXHOJIOTHH YIIPABIEHUS CIIPOCOM MOYKET
ObITH BBIMIOJIHEHO JIeTde U OBICTpee, TaK KaK COOCTBEHHMK 3JIE€KTPOCTAHIIHIA,
DIICKTPUYCCKUX CETEH M BCEX IMOTpeduTeNell — OJHO IOPHAMYECKOe JUIo. B 3ToM
ClIy4ac OTCYTCTBYET HEOOXOJMMOCTH IPOBEICHUS IEPErOBOPOB M COIJIACOBAHHMA
MEX]ly Pa3HBIMU YYaCTHUKAMHM PHIHKA.

Ormerun, uwro mnpumeHenne CHDD B cucreMax  BHYTpeHHEro
3JIEKTPOCHAOXEHUS IIPOMBIIIIEHHBIX (KOMMEPUYCCKHUX) IPEANPHATHH [103BOJIAET
IOBBICHTh 9KOHOMHYECKYI0 3(QEKTUBHOCTb 3JIEKTPOCHAOKEHUS 32 CYET 3apsIKh
CHOD B MOMEHT pasrpy3Ku TeXHOJIOTHYECKOT0 Mpolecca, u30eras Impy 3TOM OILIATHI
3asBJICHHOU, HO HE UCIOIh30BAHHON MOIIHOCTH.

OOparu BHUMaHKeE, YTO NPH CO3NAHHU U BHEIPCHHH IU(POBBIX INIATGOPM
0COOYI0 BaXXHOCTh MPEJCTABIIET pPa3paboTKa MaTeMaTUYECKOro ammapata o
aqrOPUTMOB, KOTOpHIE 3aTeM OyIyT pealn30BaHBl B IPOrPaMMHO-AIIapaTHBIX



KOMIITICKCAX, BBIMIONHACMAs] HAYYHBIMUA KOJUICKTHBAMHM, TAaK KaK CHCIHAINCTLI B
00JIacTH MPOrPaMMHUPOBAHMS 3a9ACTYIO HE BIAIEIOT MPEIMETHOH 061aCThIO.

OOparun BHUMaHHE, YTO TEXHONOIWS YNPABAEHHS CIIPOCOM SIBISIOTCA
CPaBHUTEILHO HOBBIM i Poccun OHM3HEC-POIECCOM, € TMOMOIIBI KOTOPOTO
OpraHu3alMu MOTYT IIOJIy4aTh JI0XOM, M €r0 Pa3sBUTHE BO3MOXKHO IPU OKYIaeMOCTH
3aTpar Ha CO3JaHUE COOTBETCTBYIOIMX MOAPA3ACICHUI U TEXHOIOTHYECKIX CHCTEM.

OTmeruii, 4To B M30IMPOBAHHBIX YHEPropaiioHax HedTe- U Ta30I00BIBAOIIHX
NPEANPUATUH, KaK MPABUIIO, UMEETCS OIHA JIICKTPOCTAHIUM, 2MEKTPHUCCKHAE CETH
HanpsixeHueM 35-110 kB um MHOXecTBO TeppUTOPHATILHO Ppa3HECEHHBIX Y37I0B
Harpy3KkH, 410 Tpedyer 0co00ro oaxo/1a 1 aropuTMOB yIIPABIEHHS CIIPOCOM.

Ormern, 4ro coBMecTHas paboTa BO3OGHOBISEMBIX HCTOUYHHKOB DHEPIHH,
ynpasisgemon Harpysku u CHOD nosponser ontumusuposats napamerpst CHID mo
MOIIHOCTH M JHEPIOEMKOCTH, YTO CYIIECTBEHHO CHI)KACT CTOMMOCTH TUOPHUIHBIX
CHCTEM JICKTPOCHAOKEHHS, KOTOPHIE B HACTOSIIIEE BPEMs OCTAIOTCS JOPOTHMH.

OOpatun BHUMaHHE, YTO Ha HA4YadbHOM OJTame pasButHsi B Poccum
IICHO3aBUCHMOTO CHWXKCHHS TOTPEONEHHs B Ka4ecTBE arperaropoB CIOpoca B
OCHOBHOM BBICTYIAJIM KPYIIHBIC SHEPrOCOBITOBbIE KOMIIAHUH M TapaHTHPYIOLIHE
TIOCTaBIIMKH, OJHAKO B HACTOSAIIEC BPEMSI K JAHHOW TEXHOIOTHH IPOSBIISIOT
uHTepec u Qummansl [TAO «Poccetn», Tak Kak OHH SIBISIIOTCS COOCTBEHHMKAMMU
DJIEKTPUYECKUX CETEH M IO CTaHIHA.

Ormernn, 4TO B CiIydae, eCIM arperarop paboTaeT ¢ IECATKOM AKTUBHBIX
IIOTPEOUTENEH, TO yIPABIEHNE MOKET ObITh OCYIIECTBICHO BPYYHYIO, OHAKO, KO/
KOJIMYECTBO TOTPEOUTENEH COCTABIISET COTHU W/MJIM THICSYH, IPOIECC 00S3aTEIBHO
JIOJDKEH OBITH aBTOMATU3UPOBAH VTS MOBBIMIEHHS €ro 3P EKTUBHOCTH.

3aciyniaB BBICTYIIEHHS 3KCIIEPTOB 10 PE3yJbTaTaM IUCKYCCHH COBMECTHOE
sacenanne Cexiuu «AKTHBHBIE CHCTEMBI DAClpEAeleHHsl DIEKTPOSHEPIHH |
pactpenenennsie sHeprerudeckue pecypes» HII «HTC EDC» u Cekmum 1o
npobnemam HTII B osmeprermke Hayunoro cosera PAH mo cucreMHBIM
HCCIIEI0OBAHUSAM B DHEPI€THKE 0TMEYAeT:

1. B UICOM CO PAH Ha mnpoTsiKEHMH HECKOJBKUX JIET BBIMOJHSIIOTCS
pa3paboTku B 00JIAcCTH COBEPIIEHCTBOBAHUS HAYYHBIX OCHOB YIIPABIEHHUS CIIPOCOM
Ha DOJCKTPOIHEPrHIi0 MW MEXAHM3MOB HX peaju3aluu. ABTOpaMH IOKJIAzaa
IPEACTABICHB! Marepuagbl 110 (OPMHUPOBAHMIO HOBOH CTPYKTYpsI Arperaropa
YIPaBJIEHHS CIIPOCOM, Pa3pabOTaHHOW Ha OCHOBE XOJIOHMYECKOTO IIOIX0/IA.

2. Arperatop ympapieHusl cIpocoM paccMmarpuBaercs kak K®C, mpu stoM
BBISIBJIEHBI BO3MOXKHOCTH HEXEJIaTEIbHbIX BHEITHUX BO3AEHCTBUH B BUje KnOeparak
Ha  KUOEp-TIOJCHCTEMBl  IOTPEOUTEICH-yIaCTHUKOB ~ MEXaHU3Ma  YIIPaBJICHHS
CIIPOCOM. ATPErarop ynpasJIeHHs CIPOCOM HHTEPIPETHPOBAH KaK OU3HEC-TIPOLECC,
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[IpH 3TOM CYHIECTBYET OMACHOCTH PeaM3alliid PUCKOB, COMPOBOXKIAIOIINX BEICHUE
OH3HECA 110 M3MEHCHHIO PEXHMA TTOTPEOIECHHS SIeKTPOIHEPIUM.

3. CyIeCcTBeHHYIO MOMOIIb B PACIIMPEHHU TEPEYHS IIPeLyIpeIUTENbHBIX
3alIATHBIX MEpP OKa3bIBACT MCIIOJIb30BAaHUE TEXHOJOIMU MEXAHUKH W KHHETHKH
HEeKENIATeNbHBIX COOBITUH. Bee cylmecTBeHHBIC KOMIIOHEHTBI B apCeHANE aKTHBHBIX
NOTPEOHTENCH  CIE/lyeT MepHOAMYECKH IPOBEPATH HAa HamMude edeKTos,
TOBPEXKICHUH, Pa3pyIIeHUH, NPUBOAIIINX K ITOJHOMY OTKa3y. J{ns HeHTpamusamuu
Yyrpo3 W MHHHMH3ALUM TIOTEPh, BBI3BAHHBIX HEIITATHBIMH, aBapHIHBIMHU,
OKCTPEMAlIbHBIMH W KaTaCTpO(PUYECKUMM  CHTYAllUsIMH, IPHBOLIAX K
JIABUHOOOPA3HOMY DasBUTHIO TPOLECCOB JErpajallid U paspyinenmo KOC,
HEOOXOIMMO OBITH 3apaHee IIOATOTOBJICHHBIMH K OOOCHOBAHMIO DEIICHHH 110
YIPaBJICHHUIO BCeMH BUAaMHU pecypcoB KDC ¢ 1eiapl0 MUHUMM3AIUN HETaTHBHBIX
TIOCJIC/ICTBHH NECTPYKTHBHBIX U JECTAOMIM3UPYIOMMX (PaKTOPOB.

4. Jlns obecnieuenus kubepOe30macHOCTH Arperaropa M ero y4acTHHKOB, C
LEJIbIO TOBBIIIEHUS WX >KHUBYYECTH, a TaKKe HEHMpPephIBHOCTH OW3HEeC-mpoiecca
HEOOXOIUMO 3a0J1aroBpeMEHHOE NPHHATHE MPOAKTHBHBIX (MPELyMpeIUTEIbHbIX)
mep. K HuM orHOCHTCS pabora ¢ mepcoHaioMm, mpuMeHeHne W T-texHomorwuii
BBICOKOTO YPOBHSI, KA4eCTBEHHOIO AaHAJIUTHYECKOTO allapara, JIUIECH3HOHHOI'O
anrapaTHOTO U MPOTPAaMMHOI0 OOECIIEYEHHsI, PE3CPBUPOBAHIE CEPBEPOB U CETEBOTO
000py/IOBaHMs, a TaKKe MCIOIb30BAHUE OTIAKEHHBIX CHCTEM c6opa M 0OpaboTKH
JaHHBIX, 3aIUIIECHHBIX BEIYMCIUTENBHBIX CETSH U JIp.

5. Mepbl  peakTHBHOTO  (BOCCTAaHOBHTEIBHOIO) Xapakrepa, TO  €CTb,
IpeAPUHUMAEMbIE MOCTIE MPOU3OLIECIIIEr0 HEXKENATEBHOT'O COOBITHS, MOT'YT OBITh
pasubivu Jutst KOC u juis Gusneca, HO MOCTE TIIATENFHOIO aHATH3a YaCTh STUX MEp
MO’KHO IIEPEBECTHU B IIPOAKTUBHBIE 110 MePe HAKOIUIEHHMS OIIBITA.

6. XonoHu4YecKas CTPYKTypa Arperaropa — 5TO CTPYKTypa IO CBOEMY
CTPOEHHIO OOIIee COBEPIIIEHHASA, YeM HepapXHUecKas, a 10 CBOel (yHKIIMOHAIFHOCTU
Oonee coBepleHHas, yeM areHTHas. CeaHc MPeIOCTaBIEH s YCIYyTH 10 W3MEHEHHIO
peXHUMa SJIEKTPONIOTPEONEHU B XOJIOHHYECKOW cUcTeMe paboTaeT ClieAyIoInuM
00pa3oM. AKTUBHBIE TOTPEOUTEINH, OCHAIIICHHBIC COBPEMEHHBIMH JATYUKAMU:

— pearupyroT Ha CUTHaN Arperaropa,

~ 00BEOUHAIOTCS B KJIACTEPBl, BHYTPH KOTOPBIX UMECTCS HH()OPMAIMOHHO-
KOMMYHHKAI[HOHHASI CBSI3b BCEX CO BCEMH;

— IPOHU3BOJAAT PACUET BO3MOKHOCTEN IO CHUYKEHHIO JIEKTPOTIOTPEOIICHHUS,

—  COIJIACYIOT MOJYYEHHBIN pe3yabTaT ¢ BEIMUUHOM 3aKa3a;

— IpU HEJOCTaTOYHOCTU PECYPCOB HEKOTOphIE AaKTHUBHBIC ITOTPEOUTEIH
YBEJIMYMBAIOT BBICBOOOKIAEMBIH UMU O0BEM WM TMPHUBJICKAIOT JIOMOJHUTEIbHBIX
aKTUBHBIX IIOTpEOUTENCH;
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— B Cllyyae H30bITOYHOCTH PECYPCOB aKTUBHBIE OTPEOUTENH MOT'YT HEPEHTH
B APYIOH Kiacrep (Co31aTh HOBbIA) /ISl y4acTHs B yCIyre MO CHIDKGHHS PeXHMa
3NEKTPONOTPEOIIEHHs M OTyYEHH)s COOTBETCTBYIONIETO BOZHATPAYK ICHHIS.

BritonHeHHas yenyra o M3MEHEHHIO PexnMa MOoTPpe6IIeHHS IeKTPOIHEPIUH
OILIAYUBACTCS B COOTBETCTBUH C HOrOBOPOM. XOJIOHHYECKask CTPYKTypa Arperaropa
pacIiupsAEeT BO3MOXXHOCTH YIPABIEHUS CIIPOCOM M CIOCOOCTBYET ONTHMH3AIHH
OU3HEC-TIPOIIECCOB AKTUBHBIX IOTpeOHMTENEH, HO TpeOyeT HAIWYUS 3aI[HIeHHOH
MH(OPMAHOHHO-KOMMYHHUKAIHOHHON HH(PACTPYKTYPBL.

CoemectHoe 3acenanne CeKIMH «AKTHBHBIE CHCTEMBl PAacCIpe/elIeHHUs
BJICKTPOSHEPTHH U paclpelieiicHHbIe sHepreTudeckue pecypcb» HIT «HTC EDCy» u
Cexrmu o npodnemam HTII B suepretuxe Hayunoro coBera PAH 110 crcTeMHBIM
UCCJICIOBAHUAM B DHEPIE€THKE PeIIHJI0:

1. PexkoMeHIOBaTH aBTOpaM NPOAOIDKATH HCCIENOBAHMS MO DPAa3BUTHIO
MOJEIH YIPABICHHUSA CIPOCOM (LIEHO3aBHCUMOTO CHIDKCHHUs IIOTPEONeHMs) IS
COBEPILCHCTBOBaHM OM3HEC-IIPOLECCOB arperaropa NpPH Pealu3alldd YCIyTH IO
YIPABICHUIO PEXXMUMAMU IOTPEOIEHUS dIEKTPOIHEPT UM,

2. PekoMeH/IOBaTh aBTOPy M BCEMY aBTOPCKOMY KOJUIEKTHBY yYeCTh
3aMeUYaHus U PEKOMCHIAIMH, KOTOpPhIe ObUIM BBICKAa3aHBI YUaCTHHUKAMH 3acCeIaHMA,
HallpaBJICHHbIC HA pa3BUTHE [JAaHHOI'O HAYYHOI'O HAIPABJICHHSA U MAacCIITa0HOE
MPAKTUYCCKOE BHEAPEHUE MTOIYYEHHBIX PE3yJIHTATOB.

3. PexoMeHI0BaTh PYKOBOAMTENSAM M CIHEIMAIMCTAM CETEBBIX KOMIIAHHH U
KPYIHBIX MPOMBIIUICHHBIX MPENNPUATHIA O3HAKOMHTCS C Pe3yJIbTaTaMu pa3paboToK
ABTOPOB HA MPEIMET BO3MOXKHOCTH UX PEaNU3allii B KAUECTBE MIJIOTHBIX IPOEKTOB
C TIOCIIE/TYFOIIEH MHTErPalliell B OCHOBHBIE IIPOM3BOICTBEHHBIC U OU3HEC-TIPOLIECCHI.

C 3aKIIOYNTENIPHBIM CIOBOM BBICTYIIHII IIPENCENATENh CEKIUH «AKTUBHBIC
CHCTEMbI DPAcCIpPEACICHHUs JJIEKTPOSHEPTHH M pPACIpeAelIeHHbIC SHEPICTHUCCKHE
peCypCh», PYKOBOAMTENb LIeHTpa MHTENIEKTYaNbHBIX 3JIEKTPOIHEPTEeTHYECKUX
cucreM u pacnpeneneHHon oHepretuku PIBYH «MHCTUTYT »HeEpreTHYecKux
uccnegosanuii PAH», a.r.H. Wmommma ILB., B KOTOpoM OTMETHI, 4YTO 4YTO
OpEACTAaBICHHBIA [OKJIaZ M COCTOSBLIEECS OOCYXACHHE B IIOJHOH Mepe
NOATBEPMIN BBICOKYIO HAyYHYK) W DPAKTHUUYECKYI0 3HAYMMOCTh TEMaTHKH
pa3paboTKku Mojienell (pyHKIIMOHUPOBAHHUS arperaropoB YIPaBICHUS CIPOCOM Ha
BIEKTPUYECKYIO DJHEPrur0. B TedeHme UIMTENbHOTO BPEMEHHM OTEUEeCTBEHHAS
OpakTHKa B JIaHHOM o0JlacTU B 3HAUMTENBHOW CTEMEHW Omupayiach Ha
MEXKIYHApOIHBIA ONBIT. B CBsI3M ¢ 3TMM 0COOYIO IIEHHOCTh TPEACTaBIsAeT paboTa
POCCUMCKHX  HAy4YHBIX  KOJUIEKTHBOB, KOTOpbI€  BEIYyT  CaMOCTOSTEIbHBIC
uccieaoBaHus, GOpMUPYIOT COOCTBEHHYIO HAYUYHO-METOJMYECKYI0 0a3y W CO3/Ial0T
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byHmamMeHT mus nanbHeHmIero passuths MexamusMma 1[3CII, mpEMEHHWTENHHO K
YCIOBHSAM  (DYHKUMOHHPOBAHMSI OTCYCCTBEHHOM DJICKTPOSHEPreTHKH. B xome
TPOBOJIMMBIX aBTOPaMH HCCIICOBaHUH OblTa MpoBefeHa macmitaObHas paboTa o
CHCTEMATU3ALMH U 000OLIEHUIO 3HAYHTENBHOTO 06bheMa HAayYHBIX, HOPMATHBHBIX H
MPAKTHYECKUX MATEPUAIIOB, MOCBSIIEHHLIX PAa3BUTHIO TEXHOIOTHH arperupOBaHHOTO
YUPaBJIECHUS CIPOCOM. PesymbraTtom 5TOH HeATENBHOCTH CTano (GOpMUPOBAHHUE
KOMIUIEKCHOTO HAayYHOT'0 MaTepuaia, Halle[NIero OTPakeHHe B MOHOTpadHH IO
paccMaTpHUBaeMOil TeMaTHKe, OIyOIMKOBAaHHOH B «BHOIHOTEUKE 3IEKTPOTEXHUKAY,
Ne5, 2026 (mpunoxenne K KypHalny «JHepretuk»). [lonobuble mMyOIHKAUMNT HMEIOT
CYIIECTBCHHOE 3HAYCHHC JUIS [JadbHEHINEr0 pPA3BHTUS HAYYHOM IIKOJBI W
pacmmpeHus npoheCCHOHaNbHOM AMCKYCCUM O BOIPOCAM yHpPaBIeHHs CIPOCOM Ha
DIIEKTPUYECKYI0 dHepruro. TakuM oOpazom paszButre Mexanusmos L[3CII o6mamaer
3HAYUTEIbHBIM TIOTCHIMAJIOM I TOBBIIIICHUS HAACKHOCTH, HKOHOMHYECKOI

3(p(HEKTUBHOCTH U TEXHONOTHIECKOH ITHOKOCTH OTE€YECTBEHHBIX SHEPIOCHCTEM.

ITepserii 3amectutens [Ipemcenarens Y4eHslii cekpeTapb

Hay4yHo-TexHMUYECKOH KOJIJIErun
HII «<HTC E9C», n.1.1., mpodeccop

Hay4Hor;TexHu4ueckoil Koaeruu
HIT « EDCx», x.T.H.
] .

/ B.B. Moonrox

1%

IIpencenarens cexnun «ACPD u POP»
HIT «<HTC EDC», ydeHslii cekpeTaphb
Cexnuu no npodiemam HTII B sHepreruke
Hayunoro coBeta PAH no cucreMHbIM
HCCIICZIOBAHUSM B DHEPIe€THKE, J.T.H.

/

~ I1.B. UmtomuH

1II. UcamyxamemoB

VY4eHslii ceKpeTapb CeKIUn
«AKTUBHBIE CUCTEMBI PaCIIpeIeiIcHus
BIIEKTPOSHEPTUHU U PACIIPEICIICHHbIE

OHEPIreTHUYECKUE PECYPCH»
HII «<HTC EDC», k.T.H.

J.A. IBaHOBCKUiA
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