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Ha ocHoBe aHanmsa pencreytowmx B Poccrm HOpMaTUBHBIX JOKYMEHTOB NMOKAa3aHo, YTo
OHM TPebytoT BOPaboTKM B YACTM KOHKPETHU3aLmMM TpeboBaHUiA K OpraHM3aLmMm B3aMmo-
OeNCTBMS, pacnpenenieH1o OTBETCTBEHHOCTH Cy6bEeKTOB 3MEeKTPOIHEPreTUKM M MOTUBA-
LMK MX MEepCcoHana, CTUMY/IMPOBAHUIO «MCKaXaloLmxX» MnoTpebutenei no BHEQPEHUIo
MeponpusTHii B obnactn obecriederus kadecTsa snektposHeprm (K3). MepeuncneHsbi
OCHOBHble dYHKLMM YHACTHMKOB €MHOro MpoLLecca Npous3BoaCTBa, Mepenayn, pacnpe-
AerneHus U NoTPebneHns 3MeKTPOIHEPIHK, YNPaBIeHUs PeXMMamK paboTbl SHeprocuc-
TEM MO KOHTPOSO, aHAsNM3Y, BbINOIHEHWIO HOPMATUBOB U onTMmaaumm K. MpueepeHs!
npumepsbl BamsHMa KO Ha addeKkTMBHOCTL anekTpocHabxeHus notpeburenen, npmco-
€OMHEHHbIX K TAroBbIM NopcTaHumsm BoctouHoro nonvroHa xonguHra «Poccuickue xe-
nesHble gopork». PaccMoTpeHbl coBpemMeHHble TEHAEHLMM U NepCrneKTUBbI Pa3BUTHS
HOBbIX TEXHOJOMMI MPOMU3BOACTBA, NEPEAAYM, PACTIPERENEHUS M MOTPEBNEHMS SNEeKTPO-
3HEeprmM, KOTOpPbIE, C OOHOM CTOPOHbI, CO3AAOT AOMONHUTENbHbIE NPOBIEMbI M MHULIM-
pytoT nosbileHHble TpeboBanus k K3, ¢ gpyroi, — npepocTaBnsiorT HOBblE BO3MOXHO-
CTH K cMcTEMHOMY noaxoay k obecneueruto K. MokazaHo, 4To TonbKo MpMMeHeH1e ch-
CTEMHOIO NMopAxofa MO3BONMT 3GEPEKTUBHO PELUMTb CIIOXKHbIE KOMIIEKCHbIE 33[a4M
TEXHONIOrMUYECKOrO Pa3BUTHS SNEKTPOIHEPreTMkn Poccum 1 cTpaHbl B Lieriom.

KnioyeBsble cnoBa: aNeKTpo3Heprus, NPOM3BOACTBO, Nepeaaya, pacnpeneseHme,
notpebnexune, kayecTBo, 3pHEKTUBHOCTD.

1. O6ecneveHue KauecTea
3NeKTPO3Heprun — 6a3oBasi OCHOBA
TEXHONOrMYECKOro PasBUTHA
M 3HepreTM4ecKoit 6esonacHocM Poccum

PacnopsykeHnem MNpasutenbcrea PO ot
20 mas 2023r. N21315-p yTBepxaeHa
«KoHuenuus TexHonornyeckoro passntms
Ha nepwog ao 2030 ropa» (nanee — KoH-
uenums). OHa sBNseTcs OCHOBOH 151 pas-
pabotkn (KOppPEeKTUPOBKM) M peanm3aLmm
rocyAapCcTBeHHbIX Mporpamm (noanpo-
rpamm) TEXHOIOMMHECKOro PasBMTUS Bbi-
COKOTEXHO/IOMMHYHbIX OTPAC/EH SKOHOMM-
k1 P®D, B TOM uncnie 3neKTpOsHEPreTUKM.
B KoHuenuun npepcraBneHbl OCHOBHblE
MOHSITUS M MX OMPEAENeHMs], OTHOCSLLMECS
K TEXHONOrMYECKOMY WHHOBALMOHHOMY
passuTHio. B yactHocTH, naHo onpepene-

HME KPUTUHECKMX TEXHOOIMM, K KOTOPbIM
OTHOCSTCS  «OTPAC/IeBble  TEXHOIOMM,
KpHTMHecku Heobxoamumble /1S Mpom3-
BO/CTBA BaXKHEHLLMX BULOB BbICOKOTEXHO-
JIOrMYHOM MPOZAYKLUMM M CO3[aHMS BbICO-
KOTEXHO/IOMMHYHbIX CEPBMCOB, MMEIOLLMX
cUcTemMHoe 3Ha4YeHne 41 PyHKLIMOHHPO-
BaHMsi SKOHOMMKM, PELUEHMsI COLMarb-
HO-3KOHOMMYECKMX 334a4 M obecrieyeHuns
060pOHbI CTpaHbl M 6e30MacHoOCTH rocy-
Aapcrea» [1].

B KoHuenuun Takke paccmoTpeHsbl
npobrembl TEXHOMOMMYECKOro PasBMTHS
P® B tekyiem pecstunetnmn, cbopmynm-
POBaHbI BbI30BbI, YrpO3bl, 3Tarbl, MPUHLM-
Mbl, LENWU U MHOMKATOPbI STOrO Pa3BUTUS Ha
nepvog ao 2030 roga. OpHKUM u3 eé rnas-
HbIX MPMHUMIMOB SIBMSIETCS CUCTEMHbIM
nopxop, [2 — 5]. NMpepnonaraeTcs, 4to sTOT
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Noaxof B MOSHOW Mepe AOMKeH bbb
NPUMEHEH npu paspaboTke OTpacneBbiX
MPOrpamMm TEXHONIOMMYECKOro Pa3BUTHS
Ha AONrOCPOYHbIM MEPHOA, B TOM Yucre
nporpamm obecrneyeHns KayecTsa snek-
TpoaHeprum (KI).

MN3BecTHO, UTO HEeypoBNeTBOpUTENIbBHOE
K3 cywectByer BO MHOMMX permoHax
Poccumn, otpuuatensHo BAMseT Ha Hapéx-
HOCTb, MPOM3BOAMTENBHOCTb U SKOHOMMY-
HOCTb PaboTbl Pa3fMUHBIX 3NEKTPOMpPH-
EMHMKOB, B TOM YMCNe 3NeKTpopBurate-
Nei CTaHKOB U MPOYEro MPOMbILLIEHHOMO
M  CenbCcKoXo3sMCcTBEHHOro obopynosa-
HMS, BbITOBOM TEXHWMKM, Ha MPOMYCKHYIO
CrMOCOBHOCTb 3MEKTPUUECKMX CETEM M MO-
TEPM 3EKTPOSHEPIMM, HA TOYHOCTb M3ME-
PUTENBHOM TEXHMKM, CUCTEM YYETa aneKk-
TPO3HEpPruK, NpaBubHOCTL pPaboTbl pe-
NIeMHOM 3alMTbl M aBTOMATMKM M T. M.
Ocoboe 3HaueHne mmeeT obecrieuyeHue
Hopmatueoe K3 pns anekrpoobopynosa-
HWS1 SHEPrOEMKMX [OBbIBAIOLLMX M TPaHC-
MOPTHbIX cMCTEM HedTH M rasa, Henpe-
PbIBHOrO MPOU3BOACTBA BbICOKOTEXHOMO-
rMYHOM npoaykumu. [Noatomy TexHonormm
KOHTpONs, aHanu3a u obecriedeHms KD
B 3N1IEKTPHYECKMX CETSAX M TOUKAX MOCTaBKM
3MEKTPO3HEPrMM, B COOTBETCTBMM C yCTa-
HOBMEHHbIMK TpeboBaHMsiMM, 6e3 BCsikoro
COMHEHMS, OTHOCATCS K KPUTMHECKMM
U ABnsOTCA 6a30BOM OCHOBOM TEXHONOMM-
YeCKOro pPasBMTUS M  3SHEpPreTM4eckom
6e3onacHoctn Poccum.

Llenm cratbu: obocHoBaTe Heob6xoaM-
MOCTb CMCTEMHOIO MOAXO0Aa K PeLUeHUIo
npobnem obecnevenms K3 kak yactm no-
BbILUEHUS SKOHOMMYECKOM 3PPEeKTUBHO-
CTM nepefayu M pacnpepeneHus snek-
TPO3HEepPrumM; NokasaTb HOBblE BO3MOXXHO-
CTM M NyTU peanusaupu Takoro rnopxopa
C NMPUMEHEHMEM eMHbIX MaTeMaTMHECKMX
U MHPOPMALIMOHHBIX MOAENEeN 3MeKTpu-
YECKMX CeTEN U MX PEXMMOB; NMPEAIOXUTL
nepeBooyepefHble LiarM Mo HOPMaTMB-
HO-METOAM4YECKOMY M MpPaBoBOMYy obec-
neyeHuio nosbiweHus K B anekTposHep-
retmke Poccum.

2. KpaTkuit aHanMs [emcTBYIOWMX
HOPMATHBHBIX JOKYMEHTOB.
TepmuHonorus

KayectBom 3nektpuyeckon sHeprum
B MMpe, B TOM uncne u B Poccum, Havanm
3aHMMATbCSl MHOTO JIEeT Ha3af, 0COBeHHO
B rOfibl, KOTAA S/IEKTPO3HEPrMs cTana non-
HOLIEHHbIM TOBAapOM. DTa npobrema Bcé
Borblue 3aTparMBaeT Kak KOHEYHbIX Mo-
TpebuTtenei aneKTPoOsHEPrMM, TaK 1 sneK-
TpopacnpepenmrenbHbie  KOMMaHUM Mo
Bcemy Mupy. PasnmuHbim acnektam K32
MOCBSILLIEHbI MHOTOYMCIIEHHbBIE apccepTa-
UMM, MoHorpaduM, CTaTbm B >KypHanax,
[oKnappl B Tpyaax koHpepeHumi. [Nposo-
OMTCS MHOXECTBO €XKErogHbIX COBeLLa-
HWHM, KPYTTIbIX CTONOB M IMCKYCCHM, @ TEMa
obecneyeHns HOPMAaTHBHbIX 3HaYeHuit KO
B TOYKax €€ MOCTaBKM MoTpebuTensm He
TO/NbKO OCTa&TCs MO-MPEeXHEeMy akTyasnb-
HOM, HO CTaHOBMTCsI BCE 6oriee OCTPOiA.
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B HacTosiee Bpems B Poccum pericty-
€T Lenbli psif HOPMAaTUBHBIX JOKYMEHTOB
Mo HOPMaM M METOAAM MCTbITaHMIi Ha
3MEKTPOMArHUTHYIO COBMECTUMOCTb TeX-
HMYECKMX CPEACTB U MO OrPaHMYEHMAM Ha
u3MeHeHns nokasateneir K3 [6—11].
B 2014 ropy BeenéH MOCT 32144-2013 no
Hopmam K3 B anektpuueckux ceTsx 0b6-
wero HasHavenus [12]. B 2017 r. rpynnom
BeayLmx cneupanmcrtos Poccum B obnactu
K3 BbinyLeH cbopHMK cTaTel nop, obLLmMm
HasBaHMem «KauecTBo anekTpuyeckon
3HEPrMmu: COBPEMEHHOE COCTOSIHME, MPO-
6neMbl, MPEQSIOKEHUS MO MX PELLEHMIO»
[13]. 3ToT cbOpPHMK CcTan Nepebim B MOCT-
coBetckoi Poccun co BpemeHnu npuHaTHs
3akoHa P® «O6 snekTposHepreTukey,
B KOTOPOM paccMoTpeHo cocTtosiHne K3
Ha MOMEHT ero MoAroToBKM; NPeACcTaBeH
aHarnu3 3aKoHoJAaTeNbHO-MPaBOBOM M HOP-
MaTMBHO-TEXHMYECKOH 6asbl M onbITa
ynpaenenus K3 B Poccuu; paHbl npegno-
XKEHMS| MO PELUEHMIO MMEIOLLMXCS MpPOo-
6nem. MNMoprotoeka TakMx c6OPHMKOB OC-
TaéTCs aKTyanbHOM M CErogHs.

B nocnepHme ropbl BBeAEHO HECKOMBKO
3aKOHOJATENbHO-MPABOBbLIX M HOPMATHB-
HO-TEXHMYECKMX [OKYMEHTOB, Hanpas-
NEHHbIX Ha aKTMBM3aLuio paboT B obnac-
™ obecnevenmuss K3. B vactHocTH,
B 2021 rogy npunsato [locraHoBneHue
Mpaeutenbctea N2 2425 [14], B KoTopom
YKa3aHo, 4TO 3NeKTpuyeckasi SHeprus,
MOASIEXMT 0bs3aTeNbHON CepTUdMKALIMM
Ha COOTBETCTBME TPEOOBAHMSIM, YCTAHOB-
neHHbim B [12].

B 2022r. Bbiwen npukas MuHsHepro
Poccum ot 18.08.2022 r. N2 811 «O6 yTBep-
>xpeHnn [NpaBmn TexHnueckol skcnnyarta-
LMK  3NEeKTPOYCTaHOBOK MoTpebutenei
aneKkTpuyeckoi sHeprum» [15]. B 3tmx
Mpaeunax, B paspene «O6wme Tpebosa-
HMS K OPraHM3auMM M OCYLLECTBIEHMIO
3KCMJyaTaLmm SNEKTPOYCTaHOBOK MoTpe-
6utenei» ykasaHo:

— Ha OTBETCTBEHHOrO 3a 3JIEKTPOXO-
3a0cTBO (MOTPEbUTENS) BOMKHBI BbITh BO3-
NOXEHbI MOSIHOMOYMS (Hapsigy C LenbiM
PAOOM OpyrMx) Mo «obecrieyeHuo He
pexe opHoro pasa B 2 roga KOHTPOJIS
3Ha4YeHMii oKa3aTteses Ka4yecTBa S1eKTPH-
4yecko#i sHeprum, obycsioBneHHbIX pabo-
TO¥ 3/1EKTPOYCTAHOBOK, B TOM YMCIIE MyTEM
MPOBEAEeHMs] 3aMepPOB Takmx rokasare-
nes» (n. 9);

— «paboTa 3/1eKTPOYCTaHOBOK C HEJU-
HEMHOM, HECMMMETPHMYHOM M pe3Konepe-
MEHHO# Harpy3Kko# (B TOM 4MC/ie [yroBbix
s/1eKTporieyes, BbIMPsSMUTENIbHbIX M CBa-
[POYHBIX YCTAHOBOK), MPMBOAALLMX K HAPY-
LUeHMIO TPebOBaHMH K Ka4ecTBy SNEKTPH-
4YECKOH SHEPIMM B TOHKAX MPMCOEAMHEHMS
S/1EKTPOYCTaHOBOK K 3/IEKTPMHECKON CETH
cereBosi opraHmsaumm, 6e3 KoMreHcH-
PYIOLUMX YCTPOKHCTB HE [[OIMyCKaeTcs)»
(n. 22).

M3 3tmx nyHkToB npwukasa u [Mpasun
daktnueckn cnepyet, yto notpeburens
cam JOMKEH M KOHTPONMPOBaTh, 1 obec-
neuunsatb y cebs K3.

B Tom xe rogy Komuret locynapcreeH-
Hoi [lymbl Mo 3Hepretke MPensIoXun
BHeCTU n3meHeHusi B PepepanbHbii 3aKoH
«O6 3neKTposHepreTHKe», KacatoLmecs
yCTaHOBMeHUsi TPeboBaHUM K KauvecTsy
SMEKTPHUYECKON SHEPTHMM M 0BSI3aHHOCTEN
CyObEKTOB 3MIEKTPO3HEPrETUKM U MOTPEe-
6uteneit no mux cobnopgeHuto [16]. 3akoH
0 BHeCeHMH 3Tux uameHeHuii B Gepepans-
HbIi 3akoH «O6 anekTpoaHepreT1ke» Gbin
NPMHAT M Havan gekcTeoBatb ¢ 1 sHBaps
2023 ropa [17]. Bo ucnonHeHune atoro 3a-
KoHa MwuHaHepro Poccum BbinycTHno
Mpukas ot 28.08.2023 r. N2690 «O6 yT-
BEPXAEHMM TpeboBaHMit K KavyecTBy
SMEKTPUYECKON 3HEepruM, B TOM u4ucne
pacrnpegeneHuio 06s3aHHOCTEN MO ero
obecrneyeHuio Mexay CybbekTamu snek-
TPO3HEPreTMKM U NOTPebuTens MM snek-
Tpuueckon 3Heprum» [18]. C MomeHTa
BBOJAA B AEMCTBME 3TOrO MpMKasa, U3no-
>KeHHble B HEM TpeboBaHMsl CTAaHOBATCS He
PEeKOMEHAATENbHBIMK, @ 06a3aTeNbHBIMM.
B npukase co ccbiikaMM Ha OCHOBHble
Aencteylowe B Poccum HopmatuBHble
OOKYMeHTbI B obnactn K3 ycraHoBneHbI:

— TEPMMHbI U OMpPefeneHus Mo BCEM
MoKasaTensim KavyecTBa 3MIeKTPOSHEPTMM
(MK3), kK kKOTOpPbIM OTHOCATCS OTKNOHEHUE
YaCTOTbI; OTK/IOHEHWE HaMPSIXKEHUS; Kone-
6aHus HanpsbkeHus U pnmKep; oguHOu-
Hble BbICTPblE M3MEHEHUs HAMPSKEHMS;
HEeCMHyCcoMaarnbHble HANPSKEHMS; HECMM-
MeTpHSs HanpskeHus B TPExdasHbIX cuc-
TeMax; NpPepbIBaHUs HaMPsXKEHMs; NPoBa-
Nbl HaMNPSHKEHMS; NMepeHanpsiXXeHMs; Mm-
NynbCHbIE HaNPSXKEHMS;

— HOpMaTHBHbIE TpeboBaHMs K Jomnyc-
TUMBIM 3HauyeHmsIm no Bcem MKD;

— 30Hbl OTBETCTBEHHOCTM CyOGbLEKTOB
3MEKTPO3HEPreTMKM U MoTpebuTeneit 3a
BbIMO/IHEHUE YCTAHOBNEHHbIX HOPMATHB-
HbIx TpebosaHumi K MK3.

B npukase N2 690, kak 1 B gpyrmx Hop-
MaTHBHbIX JOKYMEHTaX, OTCYyTCTByeT onpe-
JeneHue rnaBHOro TepMMHa — «KavyecTBo
anekTpoaHeprm». Cnepyer NpusHaTb, 4To
1 3a pyBGEXXOM TOXE HET €MHOrO onpeae-
neHus storo TepmuHa. Cyas no npwuse-
OEéHHoMmy Bblwe nepeyvnto K3, paHHbINA
TEPMMH MOXHO 6b1510 6b1 ONPeaEnMTbL KaK
cteneHb cooTBeTcTBus K3 ux Hopmatue-
HbIM 3Ha4YeHusam. KauectBo anektposHep-
MKW JOMKHO OAHOBPEMEHHO PacCMaTpPM-
BaTbCsl B BMJE COBOKYMHOCTU €€ CBOMCTB,
3afjaHHbIX Hopmupyembimu  [1K3,  kak
TOBapa, U B BUAE TEX XK€ CBOMCTB, OKasbl-
BAlOLLMX BO3AEMCTBME HA HAAEXHOCTb
M 3KOHOMMHYHOCTb PaboTbl 3nekTPoobo-
PYAOBaHMsl, y4acTByloOLWero B npoLecce
NPOM3BOACTBY, Mepepayyn, pacnpepene-
HMS U NOTPEBNEHUs SNEKTPOSHEPTMM.

C y4€ToM Takmx ocobeHHOCTEH, KauecT-
BO 3/IEKTPO3HEPIrMM, C OAHOM CTOPOHDI,
JAOKHO Y4YMTbIBATLCS B AOFOBOPAX OKasa-
HMS  ycnyr Kyrnam-npopaxm  (nocraskm)
3/IEKTPO3HEPTMM (MOLLHOCTH) M YCyr Mo
nepepaye 3neKTPO3HEPriM, C APYroH, Mpu
paspaboTtke U BblbOpe TEXHMUYECKMX pe-
LUEHMI MO Pa3BUTMIO, CTPOMTENLCTBY, pPe-
KOHCTPYKLMM, MOJEpPHM3aLMK, Texnepe-
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BOOPYXXEHMIO OBBLEKTOB 3MIEKTPO3HEpre-
TUKM, B TOM YMCIIE BNIEKTPUUECKMX CeTei
M CMCTEM 3NIEKTPOCHaBXKeHMs NoTpebuTe-
nei SNeKTPO3HEePrim, a Takxke B npoLiecce
3KCryaTaLym 3TMX 06 bEKTOB M OrepaTHB-
HOTO YrpaBnieHUs MMM,

Yro Kacaetcs pacnpepeneHus obs3aH-
HOCTEM M 30H OTBETCTBEHHOCTM Mo obec-
nevenmio K3, cknappiBaetcs Brieuatne-
HMe, UTO B OBOMX YMOMSAHYTbIX MpMKasax
CAenaHa MnorbITKa NepenioXmTb 3Ty OTBET-
CTBEHHOCTb Ha MoTpebuTtenein snekTpo-
sHepriun. B yactHocTH, cornacHo npukasy
N2 690, «cereBasi opraHm3aLms [OKHA
obecreynBaTb BbINOIHEHHE HOPM KaHeCT-
Ba S/1IEKTPHYECKOH SHEPIHMM B YACTH OTKI1O-
HEHMH HarpsKeH!s 3@ UCKITIOYEHMEM CITy-
uaeB, KOrAa OTK/IOHEHME OT YKa3aHHbIX
Hopm obycrioBrieHa paboToki sHepronpm-
HUMAIOLLMX YCTPOKCTB MOTpebUTenesi».
Mockonbky OTKMOHEHWE  HanpPsiXeHMs
B TOYKaxX MOCTaBKWU 3NIEKTPO3HEPrMM BCe-
roa obycnosneHo paboToi SHepronpuH1-
MaIOLLMX YCTPOMCTB, NoTpebutenu Bcerga
JOMKHbI  6yoyT obecneumBatb HOPMbI
MK>.

CnipaBefiMBOCTM PagM, MOXHO OTMe-
TWTb, YTO OTBETCTBEHHOCTb 3a obecneve-
Hue Hopm K3 B uvactu Hecrmmetpmm
HanpsbkeHuM B TPExdasHbIX cucTemax Ha-
npskeHnem Huxke 1 kB nonHocTbio Bo3no-
XKeHa Ha ceTeBble opraHmsaumu. OgHako
MpW 3TOM HESAICHO, B YEM 3Ta OTBETCTBEH-
HOCTb COCTOMT, KaKMMM CpeACcTBamH obec-
rMeuMBaeTCs M Kak BO3MeLLaeTcs yluepb
noTpebuTensam, ecnm oHa HapyLLaeTcs.

Pa3mbITOCTb, HEKOHKPETHOCTb M AeKkna-
PaTMBHOCTb OTAESbHbIX TPEBOBaHUM M MO-
FTOXEHMI HEKOTOPbIX HOPMATHUBHbIX JOKY-
MEHTOB B YaCTH pacrpepeneHusi OTBETCT-
BEHHOCTH,  OTCYTCTBME  [OEMCTBEHHbIX
ctumynoB anist nosbiwenus K3, a Takke
METO[I0B OLIEHKH SKOHOMMUYECKMX 3bdek-
TOB OT MOBbILLEHMS U YLLEPBOB OT HM3KOTO
K3 He crnocobcTByioT CHMXEHMIO Hako-
MUBLUMXCSI MHOTOJSIETHMX MPOBNEM C Kave-
CTBOM 3/IEKTPOSHEPrMH B CTPaHe 1 eé pe-
rMoHax. 3To, B CBOIO oyepefp, MPUBOAMT
K 3HauMTENbHbIM yLepbam y notpebure-
NeN 3NEKTPO3HEPrM, KOTOpble, KaK M3-
BECTHO, 3@ BCE M/IaTAT, B TOM YMCIE U 3a He-
YAOBNETBOPMTENIbHOE KAuecTBO YCMyr Mo
nocraBke 3neKTpoaHepriu. MHoroumc-
neHHble  obpalyeHus  notpebuteneit
B CyAbl Pa3HbIX YPOBHEMN C MCKaMM MO BO3-
MelLLeHuIo ylepboe oT Hapywenuit KO
unm ocratotcs 6e3 yooBeTBOPEHMs, MUK
TpebyloT MHOrONETHUX CyAebHbIX pasbu-
paTesbCTB.

Bonee noppobHo ocHoBHbIe HepoCTaT-
KM HOPMATMBHO-MPABOBbIX [OKYMEHTOB
B obnactn obecneveHus KO paccmotpe-
Hbl B [13, 19].
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3. PYHKLUMM Yy4ACTHMKOB
npouecca NPoM3BOACTE], Nepepay,
pacnpepeneHus M notTpebneHus
3N1eKTPO3HEePriM Mo yrnpaeieHUIo
peX1Mmammu paboTbl SHEProcucTem
u o6ecneveHmio K3

O6ecneuerne Hopmatmeoe K3 B Tou-
Kax MOCTaBKW €€ MOoTPeBUTENsSM LOMKHO
6bITb PE3yNIbTaTOM TECHOTO B3aMMOBEMNCT-
BMS U SPPEKTUBHOM PaboTbl BceX Cybbek-
TOB 3/IEKTPO3HEPreTMKM OT MPOM3BOAUTE-
ner po moTpebuTenei 3neKTPo3HEPriu.
C 3701 Lenbio KaXabli U3 CybbeKToB [on-
)KEH BbIMOJTHSATL CBOIO YaCTb BO3/TOXEHHbIX
Ha Hero GyHKUMIM, KOTopble AOMKHBI BbITb
06beMHEHbI B OBLLYIO CUCTEMY YNpaBne-
HMS  MOBbILEHMEM  BKOHOMMYECKOM
M 3HepreTM4yeckon 3pePeKTMBHOCTH dNeK-
TposHepretmkn Poccun. Janee nepeunc-
NEHbl NULLb OCHOBHbIE M3 3TUX YHKLMM
L1591 K&XKBOro M3 Cy6bEKTOB.

DnekTpuyeckue CTaHLMM, y4acTByloLLMe
B LEHTPAa/M30BAHHOM  MPOM3BOACTBE
3/1eKTPO3HEPMM:

— obecrieyeHune BblgauM B aneKTpuUe-
CKMe CeTM 33[aHHbIX 3HaYEHWM aKTMBHOM
MolHOCTM A obecriederus GanaHca
3MEKTPOSHEPIMK M MOAAEPIKaHNS HOPMa-
TMBHbIX OTKIIOHEHMIH YacToTbl B EC;

— obecrieyeHne Bblgaym B aneKkTpuye-
CKME CETH 33JaHHbIX YPOBHEMN PEeaKTMBHOM
MOLLHOCTM M YPOBHEM HanpskeHust Ha
LUMHAX CTaHLMI ANsl MOAAEPXKaHUS B y3nax
3NEKTPMYECKMX CETEMN M B TOYKAX MOCTaBKM
OMTOBbIM MOKYTMATENSAM 3JIEKTPOSHEPIMU
HOPMATHBHBIX OTKITOHEHMIM HANPSKEHMS;

— obecriedeHne [OMyCTUMbIX 3Hade-
HWUI HECMHYCOMOANbHbIX HaMPsKeHMH Ha
LUMHAX 3MEKTPOCTaHLMM, FeHEPUPYEMbIX
3NEKTPOHHBIMWU CUITOBLIMM YCTPOMCTBaMM
YaCTOTHbIX PEryNIMPYEMbIX 3NEKTPOMNPH-
BOLOB M HENMMHEMHBIMKU SNIEMEHTaMH COB-
CTBEHHbIX HYXX[, CTaHLMI;

— OMnepaTMBHbINA MOHMTOPMHI M aHanM3
nokasarenei K3 B KOHTPOJIbHbIX TOUKax Ha
LUMHAX CTaHLMM M TOYKax MOCTaBKM dneK-
TPO3HEPrMM MnoTpebuTensm, npucoeam-
HEHHBIM K 3TMM LLIMHAM.

MaructpanbHbie anekTpuyeckme cetu
HanpskeHnem 220 kB m BbiLue:

— yuyactme B GopMMpPOBaHUM M pUHAH-
CMPOBaHMM CXEM M MPOrPaMMm Mo OnTu-
ManbHOMY  PasBUTMIO  SNIEKTPMYECKMX
ceTel, MO YCTAHOBKE PErynUpYIOLLMX,
KOMMEHCHPYIOLWMX,  PUIIbTPOKOMMEHCH-
PYIOLMX U CUMMETPMPYIOLLMX YCTPOMCTB
Ha NoACTaHLMSAX;

— BHEApPEHME M 3KCryaTaLmsi KOM-
MEHCUPYIOLLMX M PEryMpYyIoLWmX yCT-
[POICTB B COOTBETCTBUM C AEMCTBYIOLLMMM
HOPMAaTUBHBIMM TPEBOBaHUSAMM, OMTUMM-
3auUmMsi PEXKUMOB PaboTbl 3NEKTPUUYECKMX
ceTell C LEenblo MOBbILEHUsS HAAEXHOCTH
UX PaboTbl, CHWXXEHMs NoTepb M obecre-
yeHusa K3;

— COBEpLUEHCTBOBAHME M  pPasBUTHE
CMCTEMbI OMEPATMBHOIO KOHTPOs, cbopa
M aHanusa MHPOPMaLMM O HaAEXHOCTM
paboTbl ceTel, MPONycKHOM CNOCOBHOCTH,
TeXHUYecKkux notepsx B Hux 1 MK B Tou-

Kax MOCTaBKM 3/IEKTPOSHEPrHM OMTOBbLIM
MOKynaTensimM 3/IEKTPOSHEPrMH.

PacnpenenurenbHble  snekTpuyeckue
cetn HanpsbkeHnem 0,4 — 110 kB:

OcHoBHble dyHKLMM MO obecrneyeHHio
K3 B pacnipepenurenbHbIx 3neKTpuyYeckmx
ceTsaX NPaKTMYECKM Te XKe, YTO M B MarmcT-
panbHbix. OAHAKO MX MCMOMHEHWE [OMK-
HO OCYLLIECTB/IATLCS C YYETOM CriefyoLLMX
ocobeHHocTel:

— MopanbHbIM M PUMYECKMIH M3HOC
npesbiwaet 70 % v NnpopomkaeT yBenmum-
BaTbCsl, B CBA3M C YEM CHMXKAeTCs HaAéX-
HOCTb MX PaboTbl, PacTyT YactoTa U An-
TENBLHOCTb MEPEPbIBOB 3MIEKTPOCHAG e
HMs noTpebuteneit M notepu B CeTsX,
cHmkaetca K3. [ns pelueHms sTmx npo-
611eM HacTosTENbHO HEOBXOAMMbI UX MO-
OepHU3aLMs, PEKOHCTPYKLMS M TEXHMYEe-
CKOe NepPEeBOOPYXEHUE;

— B OT/IMYME OT MAarucTpasbHbIX ceTel,
Ans koTopbIx nop, pykosoacteom AO «CO
ESC» peluéH Bonpoc LeHTpan3oBaHHOM
rnepu1oanyecKoi paspaboTku 1 KOPPEKTH-
POBKM CMCTEM M MPOTPAMM PasBUTHS MO
CTpaHe B LIe/IOM U PerMoHam, B pacrpepe-
NUTENbHBIX MEKTPUYECKMX CETAX 3aAauM
MX OMTMMAsTbHOTO Pa3BMTHS BO3/TOXKEHbI Ha
cy6bekTbl PD, roe, Kak npaBuno, otcyTcT-
ByeT COOTBETCTBYIOLUMI KBanMpULMpO-
BaHHbIM nepcoHan. MHctutyt «CenbaHep-
rornpoeKT», KOTOPbIH MHOMO NET YCMELLUHO
pellan TakuMe 3a34ayM, MMeN B perMoHax
CTpaHbl CBOW OTAENEHMs, YHMKarbHbIX
CrMeLumanucToB Mo MPOeKTMPOBaHUIO Pas-
BUTMS pPacnpefenmTeNibHbIX 3reKTpuye-
CKMX CeTel, IMKBMAMPOBaH. Takxke npe-
KpaTu/ CyLLIeCTBOBaHUE MHCTMTYT «[Mnpo-
KOMMYH3HEPro», KOTOPbIM 3aHMMarncs
NPOEKTMPOBAHMEM PAa3BUTUSI TOPOACKMX
pacnpepenurenbHbIX 3MeKTPUYECcKuX ce-
Ten;

— B pacnpepenuTenbHbIX 3MeKTpuye-
CKMX CETSIX HACUMTBIBAIOTCS MUITTMOHBI TO-
YeK KOHTPOS, y4ETa U MOCTaBKM 3MEKTPO-
SHEPrMK NOTPEBUTENSAM PA3IMYHbBIX KaTe-
ropui, y KOTOPbIX [OCTAaTOYHO CJIOXHbIe
B3aMMOOTHOLLIEHMSI C TaK Ha3blBAEMbIMM
«TapaHTMPYHOLLMMM MOCTaBLLUMKAMM» SeK-
TPOSHEPrMM — 3SHepProcObiTamu, HUYEro
He rapaHTMPYIOLLMMM, B TOM YMCIE U Bbl-
nonHeHue Hopmatmeoe K3, Ho 3aksto-
YaloLWMMK C MoTPebuTensmmM [OroBopa
SHEProcHabXeHMs1 M MONy4aIoLLMMM Or-
naty 3a CBOM YCIyr1 Mo 3TMM JOrOBOPAM;

— [[OMKHbI BbITb paspaboTaHbl oTevecT-
BEHHbIE MPOrPaMMHO-anMapaTHble KOM-
nneKcol, CnocobHble obpabartbiBaTth
M 0606LLaTb MOCTYNAIOLLYIO C TOYEK Y4éTa
M KOHTPOJSI MOLLIHOCTM M 3M1IEKTPOSHEPTMM
MHPOPMaLMIO AN MPUHSATUS PELLEHM;

— MMeloLLMECs B PacrpefermTesbHbIX
SNEKTPUYECKMX CETAX CPEACTBA A/15 MOBbI-
weHus K3 pomkHb 6bITb MPOCTbIMM B 3KC-
nayataumMm M OKYMaembiMKM MO 3aTpatam
u apdektam. YTBEpXKOEHHbIE METOAMUKM
pacuéra 3aTpaT M 3pPeKToB B HacTosiLLee
BPEMS OTCYTCTBYIOT;

— pacnpepenuresibHble  3neKkTpuye-
CKMEe CeTM MOCTEMEeHHO MPEBpPaLLAtoTCs
B 06BEKTbI C MHOTOCTOPOHHMM MUTAHUEM
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M aKTMBHbIMM MOTPEBUTENAMM, MMEIOLLM-
MM CBOM pacripefenéHHble 1 Bo306HOB-
NSIeMblE UCTOMHMKM, B TOM YMCIE HAKOMM-
TENU 3NIEKTPOSHEPIUM, MPEnbsBsIOLME
JOronHUTenbHble TPeboBaHus K yrnpasrne-
HUIO HaOEXHOCTbIO, KAYECTBOM M MoTeps-
MM 3r1eKTpO3HEpPrMM (CM. pasp, 5).

[Motpeburenm anektposHeprim:

— KoHTposb 1 aHanus K3 B Toukax no-
CTaBKM 3M1EKTPO3HEPIHM;

— obecneyvenne ponyctmbix KD Bo
BHYTPEHHMX CMCTEeMax 3neKTpocHabxe-
Hus, obecrneyeHne HapEXHOM M 3KOHO-
MMWYHOM PaboTbl 3NeEKTPOOBOPYAOBaHMS,
HaxogsLerocst B BEAEHWM M COBCTBEHHO-
cTM notpebutens;

— YCTaHOBKa M 3KCrlyataums perynim-
pyloLLMX, KOMMEHCUPYIOLMX, DUILTPO-
KOMMEHCHPYIOLLMX M CUMMMETPUPYIOLLIMX
YCTPOMICTB C Lienblo MPeAoTBPaLLeH s OT-
pULATENbHOIO BAMSHMS PaboTbl «MCKa-
XatoLpx» 31eKTPonprémHUKoB Ha KD Ha
LWIMHAX MMTAIOWMX MOACTAHLMM MAarmcr-
parbHbIX M pacrnpeaenuTeNbHbIX CEeTEMN.

Cucremnbisi oneparop AO «CO E9C»:

— OmnepaTMBHO-AMCMETYEPCKOE YrpaB-
NeHMe HOPMarbHbIMM, PEMOHTHBIMM, aBa-
PUHAHBIMK M MOCNIEaBaPHIHBIMU PEXUMA-
mu pabotbl ESC Poccuu;

— PYKOBOACTBO M KOOpAMHaLumsi pabot
Nno co3paHuio eauHOM MHPOPMALIMOHHOM
mogenm (CIM-mopenu) anektpuueckmx
ceTeun CTpaHbl;

— MPOrHO3MPOBaHME 3NEKTPONOTPEH-
neHns U pexxmmos pabotbl ESC, pyko-
BOACTBO Pa3paboTKoi 1 KOPPEKTMPOBKOM
CMUCTEM W MPOrPamMM PasBMTUS MarmcT-
ParbHbIX 3MEKTPUUECKMX CETEN;

— ontnmusaums pexxmos ESC Poccum
MO aKTMBHOM, [PEaKTMBHOM MOLLHOCTH
M YPOBHSM HampsKeHWsi B y3/1aX marmcr-
ParnbHbIX 3MEKTPUUECKMX CETEN.

MunsHepro Poccum:

— COBEPLUEHCTBOBaHWE M  pasBUTHE
HOPMAaTMBHO-MPaBoBoM 6asbl o obecne-
yenuto K3 B cTpaHe, B nepsyio ouepefb,
y notpebuteneit aneKkTposHeprum, npu-
COeAMHEHHBIX KakK K MaructpasbHbIM, TaK
M K pacrpepenmreribHbiM CETIM;

— KoopAuHauMs [OesTeNbHOCTM BCex
Y4acTHMKOB, YETKOEe pacrpepeneHune obs-
3aHHOCTEN MEXAY HWMM, MaTepmanbHOM
OTBETCTBEHHOCTU M MaTepMarbHbIX CTUMY-
nos 3a obecneverune K3;

— KoopAuHauus u PrUHaHCHMpOBaHKe
Hay4YHO-MCCNefoBaTeNbCKMX M OMbIT-
HO-KOHCTPYKTOPCKMX  pa3pabotok  no
MPOPbLIBHLIM HampaeneHusim obecrieve-
Hus HapéxHoctH, KD 1 nosbiweHus sko-
HoMMYecKoM 3bPEKTMBHOCTM MPOU3BOA-
CTBa, NMepepayM, pacrnpepeneHus U rno-
TpebneHusi SNeKTPO3HEPrK;

— aHanus, 0bobLeHne 1 pacnpocTpa-
HeHue uvepes «Poccuiickoe sHepreTnye-
CKOE areHTCTBO» JIyHLUMX OTEYECTBEHHbIX
1 3apybexHbIx NpakTk obecrneverms K3;

— KoopAMHauums, dHHaHcHpoBaHHe
paspaboTku, yTBEpXKAEHUME M KOHTPOIb
MCMONHEHUs MPOrPaMMbl TEXHOMOMMYEe-
CKOTrO PasBMTMS OTPAac/iM Ha MepMop,
2030 — 2050 roppl, B ToM umcne no obec-
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neyermio K3 Kkak KpuUTHMYECKoi TEXHOMOo-
MM MHHOBALMOHHOIO TEXHONOrMYECKOro
|PasBuTHA CTPaHbI B LLEENOM.

OueBKnpHO, YTO NPMBEAEHHBIM KPATKMMA
nepeyeHb PyHKUMI YHACTHMKOB MO KOH-
Tponto, aHanuzy wu obecnedeHmio K3
TpebyeT yTOUHeHHMs, AeTanm3aumm U KoH-
kpetmzaumn. OcobBEeHHO, eCrin Mbl XOTMM
YCTaHOBMTb He opMarbHble, @ AENCTBU-
TeNbHbIE 30Hbl OTBETCTBEHHOCTH CyObek-
TOB 3MEKTPO3HEPrETMKM M NnoTpebuteneit
33 BbIMOJIHEHUE YCTAaHOBNEHHbIX HOPMa-
THBHbIX TpebosaHui k K. Ho paxe v B Ta-
KOM MpenBapuTesisHOM 06bEMe AaHHbIN
nepeyeHb CBMAETENLCTBYET O KOMIIEKC-
HOCTH, CJIOXXHOCTM M MHOFO3TanHOCTH
paccmaTpuBaeMoit 3apayM, apdekTuBHoe
peLueHne KOTOpOM TpebyeT CMCTEMHOro
nopaxopa.

4. BnusiHWe KavyecTBa 3/IeKTPO3Heprmm
Ha 3¢ PEKTUBHOCTb 3NIeKTPOCHaGXXeHUS

MHoroneTH1Mi onbIT  MCCnenoBaHui
B 06nacTM BNMsAHMS KayecTBa 3/IEKTPO-
SHEPrMM Ha HapEXHOCTb M DKOHOMMY-
HOCTb 3MIEKTPUYECKMX CEeTEN W BMIEeKTPO-
NPMEMHMKOB NnoTpebuTteneit nokasan, uto
otknoHeHus [MK3 ot HopmaTHBHbIX 3HaYe-
HUIM NPUBOAST:

— K YBEJIMYEHMIO MOTEPb aKTMBHOM
M PEeaKTMBHOM MOLLHOCTM B BO3AYLUHbIX
M KaBenbHbIX JIMHUSX MEePEAaUM 3MEKTPO-
3HepruMM, CUNoBbIX TpaHchopmaTopax,
SMEKTPOABUIATENSX U [PYrOM 3NEKTPO-
o6opyaoBaHMK;

— COKpPALLEHMIO CPOKOB CryX6bl 3n1eK-
TpoO6OpPYyAOBaHMS M3-3a OOMOSHUTE b~
HbIX HAarpPEBOB M KPaTKOBPEMEHHbIX c6oeB
B pabore;

— HapyLleHWio HOPMAanbHON PaboTbl:
CMCTEM  3/EKTPOOCBELLEHMUS], SNEKTPO-
MPUBOAOB CMUCTEM BEHTUMSALMM, HACOCOB
CUCTEM TEMIIO- U BOJOCHABXKEHMs, TPaHC-
nopta HedpTM M rasa, TOYHOM MEXaHWUKM
M POBOTOTEXHUKM, BbIYMCIIMTENBHOM M MH-
POPMALIMOHHOM TEXHMKM, CUCTEM CBSI3M,
ABTOMATHKM, M3MEPEHMS M YHETa SNIEKTPO-
SHEPrMU U T. N.;

— POCTy KarnuTanoBMOXeHWM B CUCTe-
MbI 3MIEKTPOCHabXeHHs Ha obecrieyeHune
K3;

— HaHEeCEHMIO [OMONMHUTENBHOTO YLLEep-
6a okpy>KatoLLeit cpepe.

CyuwiecTByiolie B HacTosilee Bpems
KONIMYECTBEHHbIE OLIEHKM ylepboB ot
Huskoro K3 no nepeumncneHHbIM cocTas-
NAIOLLMM HOCHT, Kak MPaBuIIo, YacTHbIM Xa-
pakTep, TpebytoT yTouHeHus u obobLue-
HWSI B CBSI3WM C OTCYTCTBMEM AOCTOBEPHOM
MHDOPMALIMK 1 CUCTEMATMHECKOM paboThbl
B OTPAC/IM MO ONepPaTMBHOMY MOHWTOPUH-
ry, KoHtpono u aHanusy K3 B ysnax
SNEKTPMYECKMX CETEM M TOUKax MOCTaBKM
3neKTpo3aHeprun. B coBeTtckuii neprog Ta-
Kas paboTa, XOTb M B HEMONIHOM O6BbEME,
npoBoamnach «locaHeproHapsopom»
M ero noppasgeneHusamu, a Taioke Pup-
moi OPTP3C. B xope pedopmupoBaHms
OTEYECTBEHHOM 3NEKTPO3HEPreTMKU 3TH
opraHuzaumm  6binM  NIMKBMAMPOBAHDI,

a paBHO3HaYHbIE MM CTPYKTYPHbIE Mop-
paspeneHns He Co3aaHbl.

Bmecte ¢ Tem, Aaxe BbibopoUHble pa-
60T7bI o aHanuay K3, BbinonHeHHbIe pas-
NTMYHBIMM OPraHM3aLMsiMK B PasHble rofpl,
ybeoutensHo  MOATBEPXKOAIOT  Hanuuue
MHOXEeCTBa HEePELUEHHBIX MPOoBem, Y1c-
110 KOTOPbIX NPOAOIHKAET HAPAacTaTh.

OpfHUMM M3 XapaKTEPHbIX MPUMEPOB
HOPMAaTUBHO-MPABOBOM  HeyperynmMpo-
BaHHOCTM B3aMMOOTHOLLIEHMI NoTpebuTe-
Nel U 3NEeKTPOCHABXKAIOLLMX OpraHM3aLmii
B YacTu obecrieyeHus KO moxeT cnyxutb
BbIXxopA, 13 cTpos B anpene 2017 ropa us-3a
HM3KOro Ka4ecTBa 3M1eKTPUYECKON 3Hep-
MMM acMHXPOHHOIO [ABMraTesns LUapOBOM
MeJbHULIbI  Ha  30/10TOM3BIIeKaTeIbHOM
$abpuke akumoHepHoro obuiectea (AO)
«PyoHuk AnekcanapoBckui» B MoroumH-
cKom paioHe 3abaiikanbckoro kpas [20].
B nuceme pupektopa AO «YurtasHepro-
c6bIT» B ynpasneHue PepepanbHoi aHTH-
MOHOMOSIbHOM Cy>XK6bI Mo 3abaikanbcko-
My kpato ot 23.11.2015 ., npepcraBneH-
HOM B martepuanax gena ApbutpaxHoro
cyna 3abarikanbckoro kpas no ucky AO
«PypHuk AnekcaHpposckuii» kK AO «Yuta-
sHeprocbbim 1 K MAO «MPCK Cubmpm»,
NPUBOAATCS Xanobbl Ha HU3KOE KayecTBO
SNEKTPUYECKOM 3HEPruM, MOCTynUBLLME
B AO «MurasHeprocbbit» B 2014
n 2015 ropax ot xutenei ropoga Moroua,
nocénka Yctb-Kapcka, OAO «[lMpumck
Yerb-Kapa», OOO «TennoeopokaHan»
v gp. B 2023 rogy nocne 6onee natm nert
pasbuparenscTs B pasnmyHbIX cyAax Bep-
X0BHblIi ¢y, PD BbIHeC pelueHue 06 yanos-
neteopeHun TpeboeaHuin AO  «PygHuk
AnekcaHppoBsckuii» [21].

B HacTosLLee Bpems MAET akTMBHOE 06-
cy>XAeHue npobrem, CBA3aHHbIX C CO3aa-
Huem BocTouHoro nonuroHa >enesHbix
pjopor Ha ocHoee TpaHccnba 1 BAMa gns
yBenuueHus ob6béma rpy3onepeBO3oK.
BocTouHbIiM nonuroH nporpér yepes Bo-
cemb permoHos Cubupckoro n JansHeso-
cTouHoro depepanbHbIx okpyros. Macca
nepese3éHHOro rpysa Ha BoctouHom ro-
NTMrOHe YBENIMUYMBAETCS €XerogHo Ha 5 %
[22]. B HacToslLLee Bpems xxene3Has Jopo-
ra B 3TMx pernoHax pabortaer ¢ Tsxeno-
BECHbIM [BMXXEHMEM [OE3[0B MaccoM
7100 ToHH B peXume «BUPTyanbHOM cLen-
KM», KOrAA PaccTosiHMe MexXay Moesfamm
He MPeBbILLAET YETbIPEX KMIIOMETPOB. ITO
Pe3Ko yBEIMYMBAET HArpysKy B SNEKTPM-
Yeckux ceTsax U co3daért npobnemsbl ¢ K3,
JAOMOSHUTENBHbBIE K TEM, KOTOPbIE YXXe Ha-
6ntofanmch B Te4eHMe NocneaHmx 25 ner.

B 1996 — 2001 ropax HekoTopbIMH Op-
raHM3aumMsiMM 6biM BbINMOMHEHbI M3Mepe-
HUS HECMHYCOMAANbHOCTM  HampsKeHMs
B Yy35ax MPMCOEAMHEHMS TAroBbIX MOA-
ctaHumi BocrouHo-Cubmpckoii xxenesHom
poporn (BCXKO) k nuralowen cetm
110 — 220 kB [23]. M3amepeHus nposogm-
nucb Ha Tpéx yyactkax BCXK, cymmapHoit
npotskéHHocteto 1600 kM. Ha yuactke
JleHa — TakcMMO HOPMATUBHbIE 3HAYEHMS
CYMMapPHOro Ko3dpdHuLUMEHTa FapMOHMK
Hanpskermns (K,) ana 95 % spemern ms-
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MepPEHMI1 Bbinn NPEBbILLIEHbI HA BCEX TArO-
BbIX MoAcTaHUusIX, Ha yuacTke CniogsaHka —
MeTpoBckmit 3aBop, — Ha 4YeTbIpéX nop-
CTaHumsX, Ha yyactke Tanwet — 3uma —
Ha Bcex nopacTtaHumsx. Hekotopble pe-
3ynbTatbl  M3MEPEHMH, MOoKasbiBaloLme
B/IMsiHWE TAroBOM Harpysku Ha K3 npuse-
AeHbl B Tabn. 1. CymmapHbiit koahdULmM-
€HT rapmoHmk K, 1 KoappULMEHT n-i rap-
MOHM4eckoi coctasnstowedi Ky, npe-
BbILLAIOWLME HOPMATHBHbIE  3HAYeHMs,
BblOENEHbI XXMPHBIM LLPUGDTOM.

Bbino 6bl MonesHo cpaBHMTL MpuBe-
OEHHble undpbl C MoKasaTtessiMM KavyecTsa
3MEKTPUYECKON 3HEepPrMM B HacTosLiee
BPEMS M CMIPOrHO3MPOBaTb COCTOSIHME Ka-
YecTBa 3MEKTPMYECKONM 3Heprum B ByAy-
wem, utobbl paspaboTtate nnaH gas ero
nopaaep)aHust Ha HOPMAaTMBHOM YPOBHE.
K coxaneHuio, noka 3akas Ha NoaobHoro
popaa MccnefoBaHWs OTCYyTCTBYET.

M3BecTHO, 4TO KPOMeE HecHMHycouaarb-
HOCTM TSIFOBbI€ Harpy3KM XXeNe3HOM JoPo-
M BbI3bIBAIOT HECUMMETPMIO M KonebaHms
HanpsbkeHus. Ha 3acepanmsx «lLlltaba no
obecrieyeHunio  6e30MacHOCTH  3/IEKTPO-
cHabxeHusi Ha TeppuTopun 3abaikasnb-
CKOro Kpasi» HeOAHOKPATHO PacCMaTpm-
Ba/M  BOMPOC HEraTMBHOIO  BIIMSIHMS
HECMMMETPMM HaMPSXKEHMH, pacnpocTpa-
HAIOLLLEMCS MO BCEM DNEKTPUYECKON CeTH,
Ha HaA&XHOCTb PaboTbl reHepHpPYIoLLLEro
obopynoBaHus, B nepayto odepepb Xapa-
Hopckoi MPIC. Hecummetpus Hanpsixke-
HWI B SNEKTPUUECKOM CETH, K KOTOPOM OHa
NoAIKJIloYeHa, MPUBOAMT K OTKJIIOUEHMIO
SHepProbnokoB CTaHUMM  YCTPOICTBaMM
penenHoM 3aLmMTbl OT TOKOB 06paTHOM No-
CNepoBaTeNlbHOCTH, @ Talkoke K OTKIoYe-
HMIO Harpysku notpebuteneit AeicTBUEM
YCTPOMCTB MPOTMBOABaPMIMHON aBTOMa-
TUKM.

HecnummeTpms HanpsikeHus B aneKTpm-
YeCcKMX CeTsX, MMTaloLMX 3nekTpudmLm-
POBaHHYIO TArOBYIO HarpysKy, OkasblBaeT
OTPMLATENLHOE BIIMSIHUE M HA PEXMMbI
pPaboTbl aCMHXPOHHbIX ABMraTtenei B cuc-
TeMax anekTpocHabxeHns Hedbrenepeka-
ymBaloWMX npeanpuatmi. B uactHocTy,
HabnopaloTcs perynsipHble OTKIIOUYEHMS

3TUX SNEKTPOABUraTeNel B CBA3M CO Cpa-
6aTblBaHMEM [ATYMKOB, PEArMpyroLLMX Ha
BUOPALIMIO B MOALUMMHMKAX M CMeLLEeHMe
ocu potopa [24], 4To NPUBOJUT K CHUXKE-
HMIO O6BEMOB NepeKaykm HedTi U K Ppu-
HaHCOBbIM YBbITKam KomnaHum «TpaHc-
HedpTb». Komnanus obpaluanace 8 OAO
«PXXO» 1 TMAO «Poccetn» pns pelueHms
npob6nembl obecrneyeHmns KayecTsa anek-
Tpuyeckon sHeprum. OAO «PX[O» npepn-
noxun «TpaHcHedTM» OLEHUTL BIMsHUE
Ha Ka4YeCTBO 3IEKTPMYECKON SHEPrMH pe-
aKTMBHOM Harpysku Hedrenepekaympa-
towen craHuuu. B NMAO «Poccetm», co-
CNnaBlWMCb Ha [AeNCTBylollee 3akoHoaa-
TenbCTBO, mMocoBeToBanu «TpaHcHebTU»,
KaK «4yBCTBMTESIbHOMY MOTPEBUTENioN,
YCTaHOBWTb 060PYAO0BaHME L1 CHUKEHMS
B/IMSIHUS  MCKaXEHMI Ha paboty cBOMX
S/1eKTPOYCTaHOBOK.

Bonpoc nocraBku KauecTBeHHOM anek-
TpHYecKoMn aHeprum obcyxaancs B MuH-
sHepro Poccuu, roe 3asBumM, YTO OTKIO-
HEHMsl Ka4yeCcTBa SMEKTPUYECKOM SHEPrmm
BO3HMKAIOT MPU aBAPMIMHBIX M PEMOHTHbIX
pabotax. «CucTeMHbIM onepaTtop» coob-
WM, 4TO Mog, KOoHTponemM MuHaHepro
Poccuu B 6nmxanumne ogmH-aga ropa 6y-
OyT npoBefeHbl MEPOrPUsTHS MO MOBbI-
LIEHUIO HAAEXKHOCTHU MOCTaBKM SEKTPH-
4yeckoit sHepruu. B pesynbrare atmx pas-
6upatenscte  komnaHus «TpaHcHedbTb»
ocTanacb ofMH Ha OAMH CO CBOMMM MPO-
6remamu. XoTs B fI@HHOM Criyyae, Mx ac-
dekTMBHOE pelueHne 6bi1o Gbl BO3MOX-
HbIM TOJSIbKO MPW COMMAcOBaHHOM M 3aMH-
TEPECOBaHHOM Y4YaCTMM BCEX CTOPOH:
notpeburens, MAO «Poccetn», AO «CO
ESC» ¢ MwunaHepro Poccumn BO rnase.
Ho yunTbiBas oTMeYeHHble Bbille HepoC-
TaTkKM HopmaTMBHOM 6asbl no K3, Takoe
COrNacoBaHHOE B3aMMOAENCTBME CErOAHS
MPaKTMYECKM HEBO3MOXHO.

Spkrm nopTBEepXKAEHWEM Heobxoam-
MOCTH MPUMEHEHMUS CUCTEMHOTO MOAXOAA
K obecnevenmio KO npu eé nepepaue
U pacripegeneHnu SBAseTcs BbINOHEHHas
82018 — 2019 ropax pabora Ha ocHoBe Ha-
TYPHbIX M3MEPEHMI TOKOB M HaMPsXKeHMIM
Ha psAe MOACTaHLMIM, HampaBneHHas Ha

Tabnuuya 1
HopmartueHbie u u3mepeHHbie Ky u Ky,
9 Koy %
MogacraHuus (aata uamepeHus) Ky %
3 5 7 1 13 17 19

Takcnmo (28.10.1996) 3,29 2,49 2,57 0,48 0,47 0,93 0,00 0,00
CeBepobaiikanbck 3,73 2,29 2,63 1,09 0,74 0,63 0,36 0,17
(22.07.1998)

YosH (23.07.1998) 3,39 2,45 2,46 0,49 0,87 0,39 0,29 0,31
YnbkaH (26.07.1998) 3,28 1,74 2,39 0,95 0,47 0,81 0,21 0,24
Mbicosas (14.10.1999) 2,54 1,00 2,32 0,76 0,76 0,72 0,33 0,27
HosounbuHckui (14.11.1999) 2,86 2,00 2,07 0,82 1,05 0,49 0,24 0,26
Taiwert (31.05.2001) 2,12 1,21 1,58 0,73 1,40 0,77 0,22 0,17
3amsop (07.04.2001) 6,13 2,33 414 3,15 2,66 1,92 0,72 0,65
HwxHeyamHck (10.04.2001) 541 2,26 2,56 2,63 4,44 1,29 0,35 0,39
Xapwk (13.04.2001) 3,04 1,22 1,70 2,08 0,93 1,25 0,66 0,48
HopmartueHble 3HaueHus 2,00 1,50 1,50 1,00 1,00 0,70 0,50 0,40
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MoBbIlLEHME HAOQEXHOCTM M  KayecTsa
anekTpocHabxeHus  obbektos  OAO
«PXO» yuactka 220 kB Metposck 3abai-
kanbckas — CkoopoguHo [25]. Liens pa-
60Tbl 6bINa CBA3aHa C PELLUEHUEM YrOMSI-
HYTbIX BbILlE MPOBIEM MOHMKEHHOTO Ha-
MPSOKEHUS HA LUMHAX TArOBbIX MOACTAHLMH,
HECHHYCOMOANBHOCTH M HECMMMETPMM Ha-
MPSOKEHMs, OKa3blBAIOLMX HeraTMBHOE
B/IMSIHWE Ha PENeHYIO 3aLLMTY M SNEKTPO-
obopyaoBaHue HedTe- U rasonepekaym-
BAIOLLMX CTAHLMM M MPUBOASALLMX K YACTbIM
OTK/IOYEHMSIM  CMHXPOHHbIX ABUraTenen
KOMMPECCOPHbIX CTaHLMM ra3ornpoBOLOB
M HaCOCHbIX CTaHUMM HedpTenpoBoaoB.

Pe3ynbTatbl BbINOMHEHHbIX pPacyéToB
M MHCTPYMEHTASIbHbIX M3MEPEHMIM NMoKasa-
Tenei K3, cBUOETEeNbCTBYIOT, YTO Ha LUMHAX
BbICOKOIO HarpsbKeHMs TAroBbIX NOACTaH-
i TpaHcemba Mmenm MecTo 3HauMTeSb-
Hble HapyLUEHUs CMMMETPMU U CMHYCOM-
jansHoctv  HanpsbkeHun. CpepHue  3a
CYTKM 3Ha4YeHHUs KO3PEPULMEHTOB HECHM-
MeTPHM MO 0BPAaTHOM MOoCNIeAOBaTENIbHO-
cT1 perynspHo goctmramm 3 — 4 %, a Mak-
cumarnbHble — 9 %; cymmapHble koahdu-
LMEHTbl FaPMOHMYECKMX COCTaBIISIOLLMX
HanpskeHns coctaensnm 25 %, uto npe-
BbILLAET HOPMATUBHbIE 3HAYeHMs, ycTa-
HOBJIEHHbIe B [6].

AHanus pesynbTaToB pacyEToB nokasa-
Tenen HECMMMETPUM M OTKIIOHEHMS| Ha-
npsbkeHus B TPExdasHOM mopenn cetu,
BbIMOJTHEHHbBIX B PEXMMAX 3MMHETO M NeT-
Hero Makcumyma Harpysku Ha 2018
u 2023 rogpl NpM PasnMuUHbIX BapMaHTax
paboTtbl BCTaBKM MOCTOSIHHOIO TOKa Ha
noAcTaHumu Moroua, Mo3BonMA 3aksiio-
UuTb CriepyioLlee:

— OCHOBHbIMM aKTOPaMH, BIMSIIOLLM-
MM Ha MOKasaTeslM HECMMMETPMK Hanpsi-
>KeHusl No 06PaTHOM NMocNefoBaTeIbHOCTH
Ha wwuHax 220 kB nopcraHumK, ssnsotcs
pacnpegeneHue TAroeoi (HECMMMETPHY-
HOM) Harpy3KM1 BAOSb MOACTAHLMIA TPAH3M-
Ta M yAanéHHoOCTb MOACTaHLMM OT UCTOM-
HWMKOB CMMMETPMYHOTO HaMpPsXKeHMsl, KO-
TOPYIO MOXHO OLEHMTb MO BEMUYMHE
MOLLHOCTH (TOKa) KOPOTKOro 3amblKaHMsl
Ha wmHax 220 kB noactaHupm. BnmsHue Ha
OTK/IOHEHME  HAaMpPsDKEHMs Ha  LUMHAaX
220 kB onpepensietcs cyMMapHbIM YpOB-
HEM Harpysku B 3HeprocuctemMe M ypa-
NEHHOCTBIO MOACTAHLMM OT MCTOYHMKOB
HanpsKeHns;

— B KayecTBe MepOornpusTHii 4fis Hop-
Manusaumu nokasaTteneil HeCMMMETPMM
M OTK/IOHEHMs HanpsbkeHuss B paborte
6bIfIM PACCMOTPEHbI BIJTIOYEHME BCTaBKM
MOCTOSIHHOIO TOKa Ha MopacTaHuMmM Moro-
4a; PasBUTME 3MIEKTPUYECKMX CEeTEN U re-
HepMpyloLmx MoluHocTel B 3abaikarb-
CKOM 3HEepProcucTeMe: CoOopyXeHHUe AByX-
LenHbIX BO3AyLWHbIX nmHui 220 kB Xon-
60H — 3nnoeo — Morouya 1 Moroua — Epo-
et Masnosuy — CkOBOPOAMHO M BKIItO-
YeHue TpeTbero 6rioka Ha XapaHopckoi
[P2C; ycraHoBKa  CHMMMETPHPYIOLLMX
YCTPOMCTB — BbICOKOTEXHONOMMYHBIX YCT-
POMCTB KOMMEHCALMM PEaKTUBHOM MOLLL-
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HOCTM Ha PasIMYHbIX MOACTAHLMSAX Ha y4a-
ctke Xon6oH — CkoBopoamHo;

— pasBuTME TEHEPUPYIOLLUMX MOLLHO-
CTel U ANEeKTPUUECKMX ceTel B 3abalikarnb-
CKOM 3Heprocucteme, HeobxoguMmoe Mo
YCNOBUSIM BJIUTENIBHO AOMYCTMMbIX TOKO-
BbIX HarPy30K 3/IEMEHTOB CETU M YCITOBUSIM
YCTOMUYMBOCTH, XOTS M OKasbIBaeT onpeae-
NEHHOE MOJIOXKMUTENIBHOE BIIMSIHME, HO He
MO3BOSISIET MOTHOCTLIO PELUMTL NPOoBiemy
K3 Ha yuactke [letpoBck-3abaiikanb-
ckuit — CkoBOpOAMHO;

— Q1 HOpManusaumm nokasaTtenen
HECMMMETPUM HaMpsdKeHUs Heobxoamma
yCTaHOBKa Ha HECKOJSIbKMX MOACTaHLMSX
CMMMETPHUPYIOLLMX YCTPOMICTB, NpeacTaB-
nstoLwmx coboit nodasHo-perynmpyemble
MHAYKTMBHO-EMKOCTHbIE  3NIEMEHTbI  Ha
HanpsbkeHMK 3a TPAHCHOPMATOPOM.

B HacTosiee Bpems npu Hanmumm yT-
BEPXAEHHbBIX CXEM M MPOrPaMM PasBUTHS
3HeproparnoHoB Cubupckoro u HanbHe-
BOCTOYHOTO defepasbHbIX OKPYros, ne-
peyncnieHHble  TEXHWYECKME  pPeLLEeHMs
TpebytoT 6e3ycrioBHOro yTouHeHms. [ns
UX MocCnenyloLWen MpPaKTMYECKOM peanu-
3aUMM HEOBXOOMMbI COBMECTHbIE YCHIMS
noTpebuTeneit aNeKTPO3HEPrH, FeHepPH-
pytopx mcrouHukos, MAO «Poccetm»,
OAO «PX[» c yuactnem AO «CO E2C»
npu oblei KoopamHaumm MuH3Hepro
Poccun. Pesynbratamu Takol koopgmHa-
UMM JOMKHbI BbITb OnpepeneHue nep-
CMEKTMBHbIX BAPMAHTOB YCMIIEHMS MMTa-
IOLLeit 3NeKTpMUYecKoi ceT, paspaboTka
HOPMATMBHBIX [OKYMEHTOB, CTMMYSIMPY-
IOLLMX MOBbILLIEHME KayecTBa 3NIEeKTPO-
SHEpPrMM, U BHEQPEHME BbICOKOTEXHOSO-
MMYHBIX M SHEProapdeKTUBHBIX YCTPOMCTB
KOMMEHCaLMKH PEAKTUBHOM MOLLIHOCTM.

MprmepoB  HeyAoBRNETBOPUTENBHOTO
K3 B cTpaHe u cBfizaHHbIX C 3TMM Mpo-
6rem, MOXHO npueecTH becuncreHHoe
MHoXecTBo. bonee nopgpobHo ¢ HumK
MOXHO  O3HAaKOMMWTbCS, B  4acCTHOCTH,
B [13, 24 — 29]. Bce nprmepbl c oueBngHO-
CTbIO MOATBEPXOAIOT, YTo obecneuyeHune
KayecTBa 3/1eKTPO3HEPIMM — BaXKHEMLLAs
rocynapcrBeHHas 3apada, Tpebytolas
CMCTEMHOTO pPELUeHMsi C opraHusaLmei
3 PEKTMBHOro B3aMMOAENCTBUS BCEX Y4a-
CTHMKOB MpoLiecca NpPoM3BOACTBa, Nepe-
Jaun, pacnpegeneHus u notpebneHus
anekTpoaHepruu. [Mpn 3Tom cerogHs Ham-
6orbluee BHMMaHWE JOMXKHO BbITb yaene-
Ho K3 Ha kpuTHMueckmn BaxHbIX Hanpasnie-
HUAX TEXHONTOTMYECKOrO Pa3BUTUSI CTPaHbI,
a TaKkxke Ha YypPOBHE pacrpepenmTenbHbIX
CeTeBbIX KOMMaHWiM M BbITOBbLIX NOTPE6U-
Tenen, rae npobrnembl € HagEXHOCTLIO
M KaYEeCTBOM 3EKTPOCHabXeHMsi ocobeH-
HO OCTpbI€ M KacaloTCsi MUITIIMOHOB MPaX-
naH Poccun.
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5. CoBpeMeHHble TeHA,EeHLUMM U BbI3SOBbI
$YHKLUMOHUPOBAHMS U PA3BUTHS
3HEepProcUCcTeM M INEKTPHYECKMX CETEN.
HoBble TexHONOrMM M TEXHMKa —
HOBbI€ BO3MOXXHOCTH MOBBILLEHHUS
3¢ PeKTMBHOCTH Nepepaym
M pacnpeneneHus 3NeKTPOoO3Heprum

B cuny upknmyeckoro passutms TEXHM-
YecKoro Mporpecca MMPOBasi 3MEKTPO-
3HEepreT1ka, B Tom uncne u Poccus, Haxo-
[OSATCS Ha CTagMM Nepexoa K LLECTOMY TeX-
HONMOTMYECKOMY  YKNagy, K  HOBbIM
TEXHOJIOTMSIM MPOM3BOACTBY, MNepenayy,
pacnpegeneHus 1 noTpebneHus aneKTpo-
3HeprMu. ITOT Mepexop, OCyLLEeCTBseTCs
no HanpaeneHusm aekapboHusaumm, ge-
LieHTpanmsaumm 1 umdpoBoi TpaHcdop-
MauMM CUCTEM SMEKTPOCHABXEHMS, C aK-
TMBHbIM  BOBNIEYEHHMEM noTpebuteneit
B YNpaBneH1e PeXMMamn SHEPrOCHCTEM.
Bce Tpu HanpaBneHus MMeEIOT Kak BeCbMa
XKenatesibHble M yXe NOATBEPXKAEHHbIE
nonoxurtenbHble 3p¢eKTbl, Tak U MHOTHE
3HauUTENbHbIE PUCKU M BO3MOXHbIE Hera-
TMBHbIE MOCMIEACTBMS, O KOTOPbIX HEOBXO-
OMMO 3HaTb, YMETb MX MPOrHO3MpPOBaTh
U NnpegoTepaLLatk. B nepsyto ouepepp, ato
OTHOCHKTCS K AeLeHTpanm3aumm 1 umdpo-
BOM TpaHcdopmaLMK 3SNeKTPOIHepreTH-
KM.

HeueHTpanusaums Bbi3BaHa 06bEKTHB-
HbIM CTPemeHnem notpebureneit yMeHb-
LUMTb 3aBMCMMOCTb HAaAEXHOCTH 3M1EKTPO-
CHabxeHUs 1 TapMPOB Ha SMEKTPOSHEP-
rMIO OT €€ LeHTParnM3oBaHHOM Nepenayn
no anekTpuyecknm cetam. [nsa atoro Bcé
LUMPE MCMOMb3yloTCA  PacrnpepenéHHan
reHepaums (Pl), Bo306HOBsIEMbIE MCTOY-
HUKK sHeprn (BM3), Hakommtenn anek-
TpoaHeprin. MupoBoi pbiHok Pl pactér
aKTMBHbIMM Temnamm 6—9% B rog.
Mx BHegpeHne M3 MONMMTMYECKON MocTe-
MEeHHO MpPeBPaLLAeTCcs B TEXHMKO-3KOHO-
muyeckyto 3apady. CtoMmocTb BblpaboTku
1 kBT 3nekTposHeprMM Ha COMHEYHbIX
M BETPSIHbIX SNEKTPOCTAHLMAX B MMPE MO-
CTOSIHHO cHwKaertcs [5].

C paclmpeHrmem 06bEMOB BHEOPEHMS
o6bektoB Pl 1 BU3 nosensiotcsi HoBble
06BbEKTbI YrpaBneHus, Takne Kak BUMPTY-
arnbHble 3MEKTPOCTaHLUMM, aKTMBHbIE MO-
Tpebuteny, arperatopbl,  HaKonuTenu
3MEKTPO3HEPrMH, TMOPUIOHBIE CUCTEMBI,
NoKasnbHblE MWHM3HEPrOCMCTEMbI, MMK-
poceTtn, MuKporeHepaums 1 T.n. Bcé ato
TpebyeT HOBbIX MOAXOA0B K KOMMIEKCHO-
MY COBMECTHOMY YMNPaBEHUIO PEXMMaMH
MX PaboTbl, B TOM YMCIE K MOBbILLEHHOMY
BHMMaHMIO K K3.

Yeenuuenue gonu Pl 1 norogosaemcu-
Mbix BUD B obluei cTpyktype reHepu-
PYIOLLMX MCTOYHMKOB MPMBOOMT K POCTY
HEpPaBHOMEPHOCTM Kak BbIPaboTKM, Tak
M notpebnenus snektposHeprun. Oco-
6eHHO ocTpo Takas npobnema oLLyLaeT-
CSl B U3ONTMPOBAHHbIX, OCTPOBHbIX S3HEPrO-
cucTtemMax, nonyqalolmx Bcé bBonbluee
paseuTHe B YAANEHHbIX paloHax CTpaHbl.
D70 3HaUMUTENBHO YCIIOXKHSAET yrpaBneHue
pexXMmammu paboTbl SHEPrOCMCTEM, MHO-
XKECTBOM Pa3HOpPOAHbIX obbektoB Pl

M ¢ ucnonb3osaHnem BUD, obecneuermn-
em 6anaHcoB MOLLHOCTM MeXdy Mpoms-
BOACTBOM M MoTpebrneHnem, HapgéxHo-
CTbIO M KAYeCTBOM 3MIEKTPOCHaBXKeEHMS
notpeburenei B HOPMarbHbIX M aBapHii-
HbIX pexxrmax. C 3Tumm npobnemamm yxe
HaMpPsAMYIO CTONIKHYNCS Psif, 3apyBeXHbIX
CTpaH, y kotopbix gons Pl n o6bekToB Ha
ocHoe BM3 yxe cocrasnsiet 40 u 6onee
MPOLEHTOB CYMMAapHOM YCTaHOBIEHHOM
MOLLIHOCTH 3MIeKTpOoCTaHuuit. Becnepctene
BIIMSIHUSI MOTOAHbIX YCNOBMIA BO3HMKAIOT
HepomnycTMmble KomnebaHusi HampsdKeHHs
M 4acTOTbl, BbI3blBalOLLME aBaPUHHbIE OT-
kntoueHus. MNpu nogkntoueHn obbekToB
Pl v ¢ ucnonssoeaHmem BN Ha napan-
nenbHyto paboTy C TPaAULMOHHON reHe-
paupmel Tpebyetcs co3pgaHue MPUHLMMM-
anbHO HOBbIX CHMCTEM aBTOMATM4ECKOro
YNpaBneHus pPeXMmMamu 3HEProcucTemM
M 3NEKTPUUYECKMX CEeTEM M MPMMEHEHME
COBPEMEHHbIX OMEPAaTMBHbIX MPOrPaMMm-
Ho-annapatHbix komnnekcos [30]. Tpeby-
eTcs Taloke 3HauMTenbHo 6orbliuee yya-
cTMe B obecrieveHun 6anaHca MOLLHOCTH
MMKOBbLIX M MOJTYMMKOBBIX SNEKTPUYECKMX
CTaHUMM, B YaCTHOCTM TMAPOAKKYMYSM-
PYIOLLMX SNEKTPOCTAHLMM, MAHEBPEHHbIX
rasoTypOUHHbIX M Fra30MOPLUHEBLIX CTaH-
L, HaKkomnmTenen anekTposHeprin. Becé
3TO YAOPOXKAET MPUMEHSIEMbIE TEXHMYE-
CKME peLleHMs], OTPULIATENBLHO BRMSIET HA
Tapudbl Ans  KOHEYHbIX noTpebutenei
3MEKTPO3HEPTUM.

YuntbiBas Bce nepeyvnciieHHble CroX-
HOCTM Tak Ha3bIBAEMOIO «3HEepPreTMyecKo-
ro nepexofa», K €ro NpakTM4eckon pea-
NM3aupM B KaXoOM KOHKPETHOW CTpaHe
cnepyeT NoaxoauTb He Kak K ovepegHom
TEXHOJSIOrMYECKOM, SKOSIOTMYECKOM U Mo-
NUTMYECKOM MOfe, @ B3BELLEHHO, Ha OCHO-
BE TLLATENIbHOrO TEXHMKO-3KOHOMMYEC-
KOro aHanusa M y4éta e€ npPUPOAHbIX
M 3KOHOMMUYECKMX ocobeHHocTei. TakoM
B3BELUEHHbIM MoAxof, Ha nepuvopn Ao
2035 r. npuHAT B HacTosLee Bpems B Poc-
CMM, TOe rnoka [OCTaTOYHO MOLLHOCTEN
LIEHTPAaNIM30BaHHOrO  SHEProCHaG>KeHMs
M 3HEpPropecypcoB s MX YCTOMYMBOM
PaboTbl, CPaBHUTENBHO BbICOKA A0S MMA-
PO3NEKTPOCTaHLMIM M aTOMHbIX 3EKTPO-
cTaHumit. B 10 e Bpems, yumuTbiBas MUpo-
Bble TPEHObl Ha 3amelleHue YreBogo-
POQHON BHEePreTMkM Ha 3enéHylo, CTpaHa
Jo/MmKHa BCE 6onee aKTMBHO [OBMraTbCs
M B 3TOM HarnpasrieHWM.

PelueHne MHOroumcneHHbix npobnem,
CBSI3aHHbIX C HeobxogMMocCTbio obecrne-
YeHWsi COBPEMEHHbIX TpeboBaHMM K Ha-
OEXHOCTH, KayecTBy M SKOHOMMYHOCTH
3MeKTPOoCcHabxeHus noTpeburenei B Ho-
BbIX YCOBMsIX, NoTpeboBano paspaboTku
M CO3[0aHMsi HOBOM CTpaTermm pPasBUTUS
SHEpPreTMKM,  YMNpaBNeHUs  pPexmMmamu
SHeprocuctem M cetei. B pesynbrarte
npoBeAEHHOro B psife CTpaH B Havane XXI
BeKa rnyboKoro M BCECTOPOHHEro aHanmsa
6bIn BbIGPaH MyTb MHHOBALIMOHHOIO Pas-
BMTUSl, OCHOBAHHbIM Ha MPMMEHEHMU Lnd-
poBbix  TexHomnorni  (uMdppoBM3aLIMK)
B SHepreTuke.
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MnaHupyetcs, yto umdposas «mHTEN-
NeKTyarnbHas» 3MeKTpuyeckas ceTb C MC-
Monb30BaHMEM €edMHOro npoduna MH-
bOpPMaLMOHHON MOJENU U MHTENNEKTY-
anbHoro y4yéta 3neKTpo3Hepruu 6Gypet
obecneunBatb pelueHre MHPOPMaLMOH-
HO YBSI3aHHOTO KOMIJIEKCA TEXHOMOrM4Ye-
CKMX 33[a4, BK/IOYAIOLLLErO OMepaTUBHbIM
aHanM3 M PacyET yCTaHOBMBLLIMXCS PEXM-
MOB, MOTEPb MOLLHOCTH U 3IEKTPO3HEP-
MKW B pacrpepenmTenbHON ceTH, onepa-
TMBHbIM MOHMTOPMHI KayecTBa 3JeKT-
pPO3HEpruM, TEXHWMYECKOTO  COCTOSIHMS
M aBTOMAaTMUYECKMIM pPacy€T rokasaTtenen
HaféXHOCTH,  BblsiBNeHWe  AedekToB
B CE€TH, AUCTaHLIMOHHOE yrpaBieHue orne-
PaTMBHBIMM MEPEKIIIOYEHUSIMU B HOpP-
MarnbHOM M aBapMIHHOM PEXMMaX, B TOM
yucne U3 OMCreTYePCKMX LIEHTPOB Cy6b-
eKTa OonepaTMBHO-AMCINETYEPCKOro Y-
paBrieHns, aBToMaTMYeCKoe perynmpoBa-
HME HaMpPsKEHMS B COOTBETCTBMM C 3a8AaH-
HbIMM Cy6BLEKTOM OMepPaTMBHO-AMCTET-
YepcKoro ynpaeneHus rpadpukamu, aBTo-
MaTM3MPOBaHHOE CHMXXEHME U BOCCTaHOB-
NeHME HarpyskM, B TOM YMCTIE MO KOMaH-
JaM cybbekTa orepaTtMBHO-AMCNETYEP-
CKOro yrnpaBsnieHus, nepepacrnpeneneHue
Harpysku nyTém pekoHdMurypaumm pac-
npeaenmuTenbHOM CETH, CrNaXxMBaHUe M-
KOB» Harpysku M COOTBETCTBYIOLLLEE CHM-
XKEHUEe TeXHUYECKMX NoTepb B pacnpene-
JIMTENbHOM CETH, YNPaB/ieHUe YCTPaHEHHU-
€M HeMUCrnpaBHOCTEH, CaMOAMarHOCTMKa
M CaMOBOCCTaHOB/ieHMe nocne cboes
B paboTe OTAENbHbIX 3/IEMEHTOB, OMTH-
MarnbHOe yrpas/ieHne pacrnpenenéHHoMn
MarnoM reHepaumen 1 T. n.

Lindposoe ynpasneHue pomkHo obec-
neunBatb GOpPMMpPOBaHUE epguHOM Lmd-
poBoOi MHPOPMALIMOHHOM Cpeabl AJis on-
TMMM3aLMM  KOPMOPATUBHBIX MPOLECCOB
3NeKTPOCeTEBbIX KOMMaHWi. B pesynsTtate
Takasi cpefia Ha MpaKTMKe MOMOXET npe-
BPAaTHTb SHepreTyeckme CHUCTEMBI
B SHEProMHpOPMAaLMOHHbIE M MO3BONMUT
obecneymnTb CUCTEMHbIN MOAXOM, K YnpaB-
neHuto eé PyHKLMOHMPOBaAHMEM M Pa3BMU-
TMEM, aBTOMAaTM3MPOBAHHOE M aBTOMATH-
Yyeckoe YMpaBneHUe TEXHONOMMYECKMMU
M Bu3Hec-npoLeccamu, MOBbILLIEHNE WX
SHepreTMyeckor 3pPeKTMBHOCTH, B TOM
umcne K3 [5, 25, 28].

C nosBrneH1Mem HOBOM TEXHUKM M TEXHO-
JTOTUH, HOBbIX MaTeMaTUYECKMX METO[OB
M anropuTMOB MCKYCCTBEHHOMO MHTENNIEK-
Ta, MHOTrOKpuTEepManbHOM M MHorodak-
TOPHOM OMTMMM3ALIMM, HOBbIX MPOrPaMM-
HO-TEXHMYECKMX KOMIIEKCOB, MOCTPOEH-
HbIX Ha 3TMX MeTodaX, aliropUTMax M Ha
€[MHbIX MHPOPMALIMOHHBIX MOZENSX, Mo-
SIBNIIETC  BO3MOXHOCTb  MPUMEHEHMS
KOMM/EKCHOTO MOAXOAA K MOBbILLEHMIO
3P PEKTUBHOCTM PEXXMMOB SHEPrOCUCTEM,
SMEKTPUYECKMX ceTel, UX PYHKLIMOHMPO-
BaHWs M PAa3BMTHS], B TOM YMCIIE K MOBbILLIE-
Huto K. lMNMpakTtuka nokasana, uto pesyrb-
TaT 3TOro MOBbILLEHMSI B YCIOBMSAX 3KC-
nayataumMuM B 3HAYMTENIBHOM  CTEMeHM
3aBUCMT OT OMEPATMBHOCTH, TOYHOCTH
1 O6BEKTUBHOCTH MCXOAHON MHPOPMALIMM
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O CXEMHbIX M PEXMMHbIX Mapamertpax, o
TEXHUYECKOM COCTOSAHUU 3SNEKTPUHECKHX
ceteli, 6anaHcax, KayectBe M MnoTepsix
SMEKTPOSHEPIMHU, YACTOTE M [JTUTENIbBHOCTH
nepepbIBOB  3neKkTpocHabxenus. s
ONTUMM3ALMM  Pa3BMTMS DHEProcucTeM
U ceTel pellaloLee 3Ha4YEHUE MMEeeT ToY-
HOCTb MPOrHO3UPOBaHMS SNEKTPOMOTPEH6-
NEHUs1 Ha CPEAHECPOYHYIO M AONTOCPOY-
Hyto nepcnekTmey. HapéxHbIMM U focTo-
BE€PHbIMKU  HCTOYHUKaMHU U CpeacTBamm
obpabotkmn 3TOM MHPOpPMaLmK, eé uc-
MONb30BaHMs [J1s1 YMNPABIEHMS U MPOrHO-
31POBaHUA, Hapsay C TPagULUMOHHbIMU
CpefAcTBamMM TENEU3MEPEHMs, CTaHOBSTCS
CMCTEMbI MHTENNEKTYaNIbHOro Y4&Ta SreK-
TPO3HEpPruK, NPOrpammmpyemble iormye-
CKME KOHTPOJIIEPb], CMHXPOHM3MPOBAaH-
Hbl€ BEKTOPHbIE H3MepPeHHs, CUCTEMbI
onepaTMBHOrO MOHMTOPMHIE HAaAEXKHOCTH
M KayecTBa 3M1EKTPOCHABXKeHMsI.

HoBble TexHMueckue cpeacTBa 1 cucte-
MbIl CM/TOBOM 3/IEKTPOHMKM MO3BOMISIOT Ha
6oree BbICOKOM YPOBHE CO3AaBaTh BObICT-
popeicTByloluMe  CTaTMYecKMe  aKTMB-
HO-3[anTMBHbIE YCTPOMCTBA CMMMETPH-
pOBaHUsl PEXMMOB, PUABTPALMM rapMO-
HMK, KOMMEHCALMM PEAKTUBHOM MOLLHO-
CTH M PErynMpPOBaHUsi HAMPSXKEHMsI B Marm-
CTpanbHbIX M pacnpenenmrenbHbIX dreK-
Tprueckmx cetsx. [NpumeHeHme Takmx 6bi-
CTPOQENCTBYIOWMX CPEACTB M CUCTEM
B COMETaHMM C aNTTOPUTMAMM MX MHTESIEK-
TyanbHOro ynpaBneHusi CTaHOBUTCS OCO-
6eHHO 3 PEeKTUBHBIM MpH pocTe O6bE-
MOB BHegpeHuss OGBLEKTOB Ha OCHOBE
B3, koTtopbie Habntopatotcs B 60MnbLIMH-
CTBE MPOMBILNIEHHO PAa3BUTLIX CTPaH
mupa. Bmecre ¢ Tem, octatotcs aktyans-
HbIMM U TPaOMLMOHHbIE CPEACTBA KOM-
MEeHCALMM PEaKTUBHOM MOLLHOCTH, B TOM
umMcrie KoHAEeHCaTopHble 6atapen U ChH-
XPOHHbIE KOMmreHcaTopbl. Bbibop ontu-
MarbHbIX TUMOB TaKMX CPELCTB, UX MOLLIHO-
CTM M MECT YCTaHOBKM, ONTUMM3ALMS Pa3-
BUTMSI DHEPrOCHCTEM M IIEKTPUYECKMX Ce-
Te¥ [OMKHbI OCHOBBIBATLCS HA COBPEMEH-
HbIX METOAAX CPaBHMTENBHOMO TEXHM-
KO-3KOHOMMYECKOro pacyéTta M aHanusa,
B MEPBYIo ouepeb Ha yHETE KOMMIEKCHO-
ro acpdekra ux NPUMEHEHHs 3a BECb XKM3-
HEHHbIM LK1 BHOBb BBOAMMOro o6opyno-
BaHMA.

B 10 >xe Bpems LmppoBbie TEXHONOTHMK,
KaK M «3Heprornepexof», HecyT B cebe
60orbLLOE YMCNO PUCKOB. [epBbIi M3 HMX —
BO3MOXHOCTb KnbepaTtak Ha MHTEeNNeKTy-
anbHble UMPPOBbLIE CUCTEMBI YTPABNEHMS
M DNeKTpUYeCckne CeTH, BbiCOKasi BEPOST-
HOCTb CO3[aHMsl MPEAYMbILLINEHHbIX CHUC-
TEMHbIX aBapUi B YCIOBUSX 3HAUYMTENbHOM
AONM MMMOPTHOrO MporpammHoro obec-
neyeHus, sNemeHTHoM 6a3sbl CUNoBOM
SNEKTPOHUKM, PENEMHON 3aLUMTbl U aBTO-
MaTHKM.

Bonee nogpo6HO pHUCKU M BOZMOXHbIE
HeraTueHble BnmsiHMA Ha KO paccmoTtpeHbl
B [31], r@e, B 4acTHOCTH, OTMEYEHO, YTO
MHTE/IEKTyasbHbIe 3/IEKTPMYECKME CETH
YCHMIIMBAIOT HEraTMBHOE BJIMSIHME HA MOKa-
3aresm K3, npu sTom oxupaercs peskoe

yBE/IMYEHME [,OJIM MHTEPTrapPMOHMK B CrEK-
Tpe Toka m Hanpskenus. Ewé opgHa oco-
6eHHOCTb —  M3MEHEeHMe BMHOBHMKA
yxyaierms K3 B tedyenme cyrok. Kak no-
TpebuTeNb, TaK M reHepPaLms B TeHeHHe Cy-
TOK MOTYT M3MEHSITb CBO¥ CTaTyC C MCTOY-
Huka mckaxenms K9 Ha notpeburens rap-
MOHMK M MHTEPrapPMOHMK, TOKOB OBPATHOH
u Hyneeo# nocnegosarenbHoctn. Cnego-
BaTesIbHO, MO MEPE PA3BUTUS MHTEII/IEKTY-
a/IbHO¥ CceTH [O/KHbI BO3PAacTaTh Tpebo-
BaHMsi K HOPMaTMBHOH 6ase Mo Kavyecrsy
351ekTposHeprim, K koHTposnto K3. B Ha-
cTosILLee Bpemsl OTCYTCTBYeT KOOPAMHALMS
pabor o paspaboTke 1 Pa3BUTUIO MHTES-
JIeKTYaribHbIX 3/1EKTPMYECKMX CETEH M HOpP-
MMPOBAaHHIO MOKa3aTesek S1eKTPMYECKOH
sHeprmum. HoBble cBoricTBa, MpucyLLme MH-
TENIeKTyasIbHbIM ~ AKTMBHO-3AaMTMBHbIM
CEeTSM, CyLLECTBEHHO YXYALUAIOT Ka4eCTBO
31eKTpr4eckort sHeprum. Hopmuposarme
KayecTBa 3/1eKTposHeprim, Kkak B P®, tak
1 33 py6eXOM, HE MPMCrOcobIeHO K MH-
TE/IIEKTYa/IbHbIM SJIEKTPMHECKMM CETM».
3aTpoHyTble B LMTaTe Mpobnembl 3acny-
)KMBAIOT OTAENbHOrO rny6okoro obcyxae-
HUS U PELLIEHUS U HE SBNSIIOTCS NPEAMETOM
HacTosILLLeM CTaTbM.

MpepncraBnseTcs BaXKHbIM, YTO B HOBbIX
ycnoeusix nopcmctema ynpaeneHus K3
MOXET M JOMKHA BbITb YACTbIO KOMIIEKC-
HOM CMCTeMbl MOBbILLEHUS BSHepreThye-
CKOM M 3KOHOMMYECKON 3PPEKTUBHOCTH
NPOM3BOACTB], Mepepayy, pacnpepene-
HMS M MoTpebneHns SNeKTPOo3HepPruK,
BK/TIOYaloLLEeN B cebs obecrneuyeHue Ha-
AEXHOCTM M KauecTBa 31eKTPOoCHabXeHus
notpeburenel, MpPOMyckHOMW CrnocoBHO-
CTM U JOCTYMHOCTH SNTEKTPUYECKMX CETEN,
CHWXEHMS MOTEPb MPM TPaHCMopTe 31eK-
TPO3HEPrMM [0 TEXHMKO-3KOHOMMYECKM
060CHOBaHHOIO YPOBHSI.

6. O6ecrneyeHe HOPMHUPOBAHHOM
MOLLHOCTH KOPOTKOIO 3aMbIKaHMA —
KJTI0M K peLUeHHIo NPo6riembl
HeY[,0BNEeTBOPHUTENIbHOIO KavyecTBa
3MEeKTPO3HepPruM NpM cnabbix CBA3SAX
notpe6urenei C 3HepProcUcTemMon

OpHMM WX BaXHEMLIMX MHAMKATOPOB
CTabUNbHOCTH 3NEKTPUUECKOM CeTH, On-
peAensiowmM HaaEXHOCTb U 3PdeKTUB-
HOCTb €€ PYHKLMOHUPOBAHMS, KPUTEPHEM
YCTaHOBKM OMpefenéHHbIX TUMOB KOPPeK-
TUPYIOLLMX KOMMEHCUPYIOLLMX YCTPOMCTB
ona obecneuenmss KO, sBnsetca mou-
HOCTb KOpPOTKOro 3ambikanms (MK3). Yeu-
NeHne 3NeKTpUIECcKmx ceTei n obecneve-
Hue HopmatmeHbix KD onpepensertcs
Tpebyembim 3HaveHnem MK3 Ha wmHax
MPUCOEAMHEHMST MCKAXKAIOLLMX HArpysoK.
HopmmposaHHoe 3HaueHne MK3, peko-
MeHAyemoe i CeTei pasHoro Kracca
HaMpPsKeHwusl, 4O HACTOSLLETO BPEMEHM He
pernameHtMpoBaHo. B 1980-x ropax
npepnaranock Hopmuposatb MK3 B ceTsx
6—35kB B npepenax 150 — 1500 MBA,
B cemax 110-220kB B npegenax
5000 — 10 000 MBA. Takne pekomeHpa-
LMK OaBaMCb B TOT Nepmop, npu Beibope
MECT TEXHOJIOMMYECKOro MPUCOeAMHEHMS
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MOLLIHbIX HenMHelHbIX Harpysok. [Mpen-
CTaBnsieTcs LenecoobpasHbiM AJis MOTH-
BaLM 3N1EKTPOCETEBbIX KOMMaHUI pa3pa-
60TaTb pPeKoMeHOALMM MO HOPMMPOBA-
Huio 3HaveHuit MK3 1 BBecTH cuctemHyto
YCNyry no mx noaaep xaHuio s aneKTpm-
yeckux cetert 6 —35kB u 110 — 220 kB co
cnabbiMU  CBAI3IMM C SHEProCUCTEMOM,
a TaKkKe MUTaoLLMX HEMMHENHBIE U PE3KO-
nepemeHHble Harpysku. PelueHne Bonpo-
ca ocobeHHO akTyanbHO B HacTosiiee
BPEeMsi B BOCTOUHbIX pernoHax P, roe oc-
HOBHasi MarucTpasnbHas 3reKTpuyeckas
ceTb HEeMoCPEeACTBEHHO CBSA3aHa C TArOBbI-
mu nopcraHumammn TpaHceuba [28, 32].

7. MpepnoxxeHus no
COBEPLLEHCTBOBAHHIO M Pa3BUTHIO
HOPMAaTUBHO-NPaBOBOM 6a3bl

Ons  ctumynuposaHms  obecrnieveHrms
HOPMAaTMBHbIX 3HaueHmi nokasarenei K3
HeobxoaMMo paspaboTaTb M BBECTHU B Aek-
CTBME Lenblit psif, HOPMATHMBHbIX JOKYMEH-
TOB, Y[AOBNETBOPSIOLMX COBPEMEHHbBIM
TpeboBaHMAM, B TOM Yucne:

— npaeuna MNPUCOEOMHEHMs  «MCKa-
XatoLmx» notpeburteneit K cetn obuyero
MOsIb30BaHMsI MO YCIOBUAM BinsiHMs Ha KD
M pexuma notpebrneHuns pPeaKTMBHOM
MOLLHOCTH;

— NPaBuna NMPMMEHEHUS M LLIKANa CKu-
[OK M HagbaBoK K Tapndam Ha 3neKTpo-
SHEPrMIO 3a KA4YeCTBO 3NIEKTPO3HEPTUM
M KOMMEHCALMIO PEaKTMBHON MOLLHOCTH

[33, 34);
— MeTogMKa ornpepeneHus OONeBOro
BK/IAAA «MCKaXaloLmMx» notpebutenei

B cymMapHoe Hapywenue K3, pasmepa
M CTOMMOCTM BO3MELLEHMS YBbITKOB OT
HM3koro K3 Ha pbIHKax aneKkTposHepru;

— TexHuueckui pernameHt «Tpebosa-
HMS K KQYECTBY 3NEKTPUUECKOM SHEPTMMU»
c popmamu 1 NpaBuIamM NOATBEPXKAEHMS
COOTBETCTBUS STMM TPEBOBaHMSAM B TOHKAX
MOCTaBKM 3M1EKTPOSHEPTHM;

— npaBuia M MopsipoK OMepaTMBHOrO
MOHMTOpPMHra nokasarenein K3 Ha rpaHm-
LiaxX MeXy CETEBbIMM KOMMaHUSMM U Mo-
Tpebutensmu (B Nepayto ovepeas, B y3nax
NPUCOEOMHEHMS K MarmcTpanbHbIM 3MeK-
TPMUYECKUM CETSIM OMTOBbIX MOTpebuTene
SMEKTPO3HEPTMM C MOLLUHBIMKM MCKaxa-
IOLLMM HArpy3Kamm, B YHACTHOCTH, TAFOBbIX
nopcraHupmii OAO «PXXO»);

— oTpacneBor cTaHpapT «MeTogmka
OLIeHKM CMCTEMHOTO  3KOHOMMYECKOTo
3pdekta OT ycTaHOBKM M MPUMEHEHMS
YNpaB/isieMbIX CPEACTB KOMIMEHcaLmm pe-
aKTMBHOM MOLLHOCTM Pa3fIMyHbIX TMMOB
B MarmctpasbHbIX M pacrnpepemMTenbHbIX
3MEKTPUHECKMX CETAX»;

— oTpacneBoi cTangapT «Metogumka
OLEHKM BNMsiHWMS 6atapeil CTaTMHecKux
KOHOEHCATOPOB Ha YPOBHM TFapMOHMYe-
CKMX COCTaB/SIOLLMX TOKOB M HaMPsiXKEHMIM
NPy NPMCOEAMHEHMM K MAaruMcTpanbHbIm
M pacrnpepenmTenbHbIM  SNEKTPUYECKMM
CEeTAM, MUTAIOLLMM MOLLHbIE HENMHEMHbIe
HarpysKkm»;

— PEeKOMEeHAALMH MO HOPMMPOBAHMIO
3HaveHn MK3 1 nopsipky okasaHus cuc-
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TEMHBIX YCNIYr MO MX Moafdep>KaHuio ans
anekTpuyeckux ceter 6 —35kB u 110 —
220 kB co cnabbimm ceszsamm ¢ sHeprocuc-
TEMOM, @ TaKKe MUTAIOLLMX HENMHENHbIe
M pe3KomnepeMeHHbIe Harpy3KkM.

Paspabotka n BHegpeHue nepeumnc-
NEHHbIX HOPMATHBHbIX JOKYMEHTOB M Me-
ponpusaTMA  AOMKHbI  6bITb  BKIOYEHbI
B MPOrpaMmmy TEXHONTOMMYECKOTO Pa3BUTHS
MunsHepro Poccun u NMAO «Poccetn» Ha
nepvop ao 2030 ropa v B3anmMoyBs3aHbI
C NPOrpamMMamM  «3Heprornepexopa»
M undpoBoM TpaHchopmaumm oTevecT-
BEHHOM 3/IEKTPO3HEPreTUKM.

Buieoowt

1. KomnnekcHoe pelueHne  3apad
obecrneyeHmst Ka4ecTBa 3MeKTPO3IHEPTHH,
HaAEXHOCTU M SKOHOMMYHOCTH 3JIEKTPO-
CHabxeHus, HEeAUCKPUMHMHALMOHHOTO
AOCTYNa K 3MIEKTPUHECKMM CETAM — MpPK-
OPMTETHOE HarpaBfieHWe >sHepreTuye-
CKOM cTpatermm M TEXHONOMMYECKOro
paseutns Poccun Ha ponrocpouHyto nep-
CMEKTMBY, HOCMT MEXOTPACIIEBON CUCTEM-
HbIl XapaKTep M sIBASETC OCHOBOH obec-
MeYyeHms SHEepPreTMYecKkoM, 3KOHOMMUEe-
CKOM M HauMOHanbHOM 6e30MacHOCTH
CTpaHsbl.

2. [evicteytowas B Poccum Hopmatme-
Hasl 6a3a He B MOSIHOM Mepe COOTBETCTBYET
obecrneyeHuio  HOPMATMBOB  KayecTBa
3MeKTPO3HepruM, TpebyeT popaboTku
M KOHKPETM3aLpM B 4acT 4YETKOro pac-
npeaeneHusl OTBETCTBEHHOCTH 33 obecne-
YeHuMe Ka4yeCcTBa SNIEKTPOSHEPIMH, TECHOTO
B3aMMOZENCTBMUSA MEXAY BCEMM YHaCTHM-
Kamu npoLecca Npou3BOACTBa, Nepeaayy,
pacnpegeneHus 1 notpebneHus aneKTpo-
SHEeprmM.

3. CoBeplueHCTBOBaHWE W pasBUTME
CMCTEMbI YMPAaBIEeHMs KAaYeCTBOM 3MieK-
TPO3HEPrMM AOSMXKHbI BbITb YacTbiO MPO-
rPamMMbl  TEXHOJNIOMMYECKOTO  Pa3BMTHS
anekTposHepretmki Poccun Ha nepwuop,
po 2030 ropa, HanpaBneHHOM Ha MoBbILLe-
HUE SHEepPreTM4eckKoM M SKOHOMMYECKOM
3¢ PEKTMBHOCTH OTPAC/M M CTPaHbI B Lie-
NIOM.
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A TpaHcdpopmaums
" MHCTUTYLIMOHAJIbHbIX YC/IOBMM
¢ ” Ha pbIHKaX 3N1eKTPHUYECKOM
0.B.fewna  CH Haiden W TEMSIOBOM SHEPIrUM

HanbHero Bocroka

JJ,EMM HA O. B. kaHA. 3KOH. Hayk; demina@ecrin.ru
HAMIEH C. H., ROKTOp 3KOH. HayK; nayden@ecrin.ru
UHCTUTYT SKOHOMMYECKHMX HccnepoBaHuii [1IBO PAH
680042, r. XabapoBck, yn. TuxookeaHckas, 153

OnucaHbl UHCTUTYLMOHAbHbIE TPaHCPOPMAaLMK, onpeaenstoLLmMe YCroBMs hyHKLMOHM-
pOBaHMUs PbIHKOB 3MEKTPMYECKOM M TernsioBol 3sHeprun Ha [HanbHem Boctoke
B 1990 — 2023 r. MOXHO BbIAEUTL CReayloLMe UCTOUYHUKM TPaHCHOPMALIMIA YCIIOBMMA
PYHKLMOHMPOBaHMS PbIHKOB SNEKTPHUYECKOM U TEMIOBOM SHEPriM: paamKarbHas SKOHO-
muyeckas pedopma, pedopma pbiHKA KOMMYHasbHbIX YCIyr, pedopma POCCHMCKOM
3M1EKTPOIHEPreTMKM, BBEAEHHUE NpedepeHLManbHbIX PEXMMOB BeEeHMs 3KOHOMMYE-
CKOM pesTenbHOCTM Ha Tepputopun [anbHero Boctoka m pedopma pbiHka TennoBoi
sHeprn. OBLLHOCTb MHCTUTYLIMOHASTBHBIX YCIIOBMIA MO3BOMSET BbIAENMTb YeTbIPE Nepro-
0a dyHKuMOoHMpOoBaHMs pbiHKoB: aopedopmenHbii (1980 — 1991 rr.), skoHomuueckom
pedopmbl (1992 — 1999 rr.), pedopmbl pbiHKa anektpoaHepruu (2000 — 2011 rr.) 1 pe-
$opMbl  pblHKA Temna M 3KOHOMMYECKMX MHCTMTYToB Ha [anbHem Boctoke
(2012 — 2022 rr.). MokasaHo, 4TO PasBMTME PbIHKOB SMEKTPUHYECKOMN M TEMSIOBON SHEPTUM
OCYLLIECTBSNOCH B YC/TOBMSIX pa3banaHCMpoBaHHOCTHM cripoca 1 npepsioxeHms. OcobeH-
HOCTM POPMMPOBAaHMSI CUCTEM BMIEKTPO- 1 TennocHabxerus [ansHero Boctoka B sope-
$popMeHHbI Nepuop, onpeAenuin BbICOKMI YPOBEHb M3AEPXKEK SHEProCHabXeHMS.
B pesynbrate papmkanbHONi 3KOHOMMYECKOM pedopmbl 6bII0 MPeKpaLLeHO MacLuTab-
Hoe rocyJapcTBeHHOe Cy6CcHMaMPOBaHME, YTO MPUBENO K PE3KOMY YAOPOXAHUIO SMEKT-
PUYECKON M TENNOBOM SHEPIMM OIS AANIbHEBOCTOUHbIX NOTPEBUTENEM, KPM3MCY Hernate-
el U npobnemam c brHaHcHpoBaHHeMm. B xone pedpopmbl pbiHKa 31EKTPOSHEPrM ocy-
LLLeCTBNIANIaCh KOHCONMAALIMSA aKTUBOB B SNEKTPO- M TernosHepreTike [lansHero BocToka,
6b1n1 cpOPMMPOBaHbI OTAEIbHbIE CETMEHTbI PbIHKA: HELLEHOBAsi 30Ha OMTOBOIO PbIHKA
M PO3HMYHbIE PbIHKM M30JIMPOBAaHHbIX SHeprocuctem. B nepron pedopmbl pbiHka Ten-
NOBOW 3HEPrMM U SKOHOMMUYECKMX MHCTUTYTOB Ha [lanbHem BocToke ocyliectensietcs mo-
[epHU3aLMsi reHEPUPYIOLLLEN M CETEBOI MHPPACTPYKTYPbl, OBYCOBNIEHHAs MPUMEHEHN-
€M MHOXeCTBa NpedepeHLManbHbIX PEXMMOB.

KntoueBble cnoBa: pbIHOK 3NEKTPUUECKON SHEPIMM, PbIHOK TEMSTOBOM SHEPIMH, UH-
CTUTyLMOHAarbHble TpaHCPOpPMaLMM, MOAENb PbIHKA, LIEHOBblE M HELIeHOBbIE€ 30HbI,
OanbHui Boctok Poccum.
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