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[IpuBoauTCS KpaTkuii 0030p TEHACHIMI pa3BUTHS pacyEToB, aHAIM3a U HOPMUPOBAHHMS IIOTEPh JIEK-
TposHepruu 3a nocienaue 40 ner B anekrpudeckux cetsix OvBmero CCCP u mocrcoBercknx Poccnu n
Kazaxcrana. Ilokazano, uto Hambojee OOBEKTHBHBIM CIIOCOOOM HOPMHPOBAHHMS IMOTEpPh, aHAIHM3Aa HMX
CTPYKTYpbI, 000CHOBaHHS U BbIOOpA MEPONPHSITHII 110 CHUKEHUIO TOTEPD SIBISIOTCS pacyEThl TEXHUYE-
CKHX MOTEPb U UX CTPYKTYPHI I10 YPOBHSM HAIPSOKCHUSI, OCHOBAHHBIC HA KJIACCHYECKHX 3aKOHAX dJIEKTPO-
TCXHUKH. HpeI[CTaBHeHI)I MCETOAUKAa HOPMUPOBAHHA W HNPOTrHO3UPOBAHUA MOTEPL U IMPUMEPHI paC‘IéTOB
CTPYKTYpBI OaJIaHCOB AIIEKTPOIHEPTHH B dJIEKTpUIEcKuX ceTsx Kazaxcrana. O60cHOBaHA HEOOXOIUMOCTh
TEXHHKO-DKOHOMHYECKOTO, a HE aJIMHHUCTPATUBHOTO YIPABICHHUS TOTEPSMH dJIEKTPOIHEPTHH.
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JIEKTPOIHEPTUH.

[Totepu 3neKkTprYecKoi PHEPTrUM Npu e€ nepenaye
10 BJICKTPUYECKUM CETSIM (Zajnee MOTepH) — OAUH U3
BaKHEHIINX [10KA3aTele dHEPreTUYECKOM U 3KOHO-
MHUYECKOH 3(P(PEKTUBHOCTH 3JIEKTPOCETEBOIO KOM-
miekca Poccun u Kazaxcrana. Ilorepu 3aBucsat ot
OO0JIBIIOTO KOJIMYECTBA BIMSAIOMINX (PAKTOPOB: TEXHU-
YECKUX [apaMeTpOB MU KOHGHUIypauuu 3JeKTpHye-
CKHUX CETEeH, 3arpy3Ku U PEXUMOB UX pabOThl, KayecT-
Ba JIEKTPOIHEPTUH, HaI&KHOCTH paboThl 000pyn0Ba-
HUSI, MEKCUCTEMHBIX M MEKCETEBBIX ITOTOKOB MOIL-
HOCTH M 3JIEKTPOIHEPIUH, MOTOIHBIX YCIOBHUH, Bpe-
MEHHM I'0Jla U CyTOK, COCTOSIHUSI CUCTEM y4éTa 1 cOopa
JAHHBIX 00 OTIIyCKE 3JIEKTPO’HEPTUH B CETh, MOJIE3-
HOTO OTITyCKa U JIp.

OTHOCHTENbHBIE ITOTEPU B IEKTPUUECKUX CETAX
Poccun u Kazaxcrana B 2 — 2,5 pasa Bbllle OTEPh B
CeTSX IMPOMBIIIJICHHO Pa3BUTHIX CTpaH. MHoroumc-
JICHHBIE pacy€Thl OKA3bIBAIOT, YTO UMEETCS CYIIECT-
BEHHBII MOTEHIMAJ [0 UX CHUXCHUIO, KAK MUHUMYM
Ha 25 — 30%. s BbIsiBICHUSI, 00OOCHOBAHUS U IPAK-
TUYECKON peaju3aluy 3TOro MOTEeHIMana HeoOXoau-
MBbl [IOCTOSIHHBIII MOHHUTOPHMHI U aHAJHU3 CTPYKTYpBI
TEXHUYECKUX U HETEXHHYECKHUX IOTEPb 10 YPOBHIM
HalpsDKEHUSL, TIOAPA3ICIICHHUSIM JIEKTPOCETEBBIX KOM-
MaHuii, 000pyIOBaHUIO JJIEKTPUYECKUX CeTel, Bpe-
MEHHBIM TEepHoJaM ¢ Y4Y&TOM IEepPEeYHCICHHBIX
BIUSIFOIINX (PAKTOPOB.

' Boporuunxuit Baepuii dyapiosuy: vve46@yandex.ru

Baxneiimelt ocHOBOH aHanM3a MOTEPbh, BHIOOpA U
000CHOBaHUSI MEPONPHUATHI TI0 UX CHIDKEHHIO SBIISA-
IOTCS JIOCTOBEPHBIE PACYETHl TEXHUYECKUX TOTEPD C
ITOMOIIBIO TIPOBEPEHHBIX Ha MPAKTHKE MPOTPAMMHBIX
KOMITJIEKCOB, COOTBETCTBYIOIUX JEHCTBYIOIIUM HOP-
MaTHBHBIM JIOKyMEHTAM H HWCIOJB3YIONUX MAaKCH-
MaJbHO BO3MOXKHBIH O00BEM TOCTOBEpHOI WMH(pOpMa-
MK O TapaMerpax W pexuMax pabdoThl dJIeKTpUde-
CKHUX CeTeH.

Pacuérel TeXHWYECKUX MOTEPh MOTYT TaKKe HC-
MTOJIL30BATHCS TP WX MPOTHO3WPOBAHWU Ha CpPEIHE-
CPOYHBIN U JOJTOCPOYHBIN MEPUO/IBI.

CoBepiIeHCTBOBaHHE METOOB pacuéra TeXHUYe-
CKMX TOTEPh — JJIMTEIbHBIA 3BOJIIOIMOHHBINA MPO-
11ecc, KOTOPBIM pa3BUBAETCS MapauIeNFHO C POCTOM
3HAHUH O CTPYKType TMOTeph, C YBEIHMYEHHEM
00BEMOB MUCXOMHOW MHGOPMAIIUN, KOTOPYIO pealbHO
MOKHO HMCTIONB30BaTh I pAcU€TOB, C paCIIMpPEHUEM
BO3MOXXKHOCTEH WH(HOPMAIMOHHBIX TEXHOJIOTHA U
MIPOTpaMMHOTO 00ecIIedeHUs. DTO COBEPIICHCTBOBA-
HHe, 0€3yCIIOBHO, HEOOXOAMMO IS TIOBBIIIICHUS 00b-
E€KTUBHOCTH OIPEEIICHHUS IPHOPUTETOB pacxona (pu-
HAHCOBBIX M MaTepPHAIBbHBIX PECYpPCOB Ha CHIDKEHHE
noteps. K coxanenuto, B nocieanue rojasl u B Poc-
cun, 1 B Kazaxcrane BpIOpany myTh HE HHKEHEPHOTO,
a aJMUAHUCTPAaTHUBHOTO YTIPABJICHUS TMOTEPSIMH Ha
0a3e METOMOB ‘‘CPaBHUTEIIBHOTO aHaiM3a” W “OcHY-
MapkuaTa”. [Tpw 3TOM B P® MONHOCTHIO MCKITIOYCHA
BO3MOYXHOCTH OOOCHOBAHHUS W 3alIUTHI dJIEKTPOCETe-
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BBIM II€PCOHAJIOM HOPMAaTHBOB MOTEPb, OTIIMYHBIX OT
pa3pabOTaHHBIX W yTBEPKIEHHBIX MHHHCTEPCTBOM
sHepretuku PO.

Llens cTaThl — PacCMOTPETh KPATKyH HCTOPHIO
pasBUTHS Pacu€TOB U HOPMHUPOBAHUS MOTEPh B OBIB-
meM CCCP u ombIT 3THX pacd€TOB B MOCTCOBETCKUX
Poccun u Kazaxcrane, METOANKY CTPYKTypHO-OaaH-
COBOTO aHaJIM3a MoTePhb, CPOPMYITHPOBATH MPEATIOKeE-
HUSI T10 IajIbHEHIIIEMY COBEPIICHCTBOBAHUIO PACUETOB
Y HOPMHUPOBAHUS MOTEPh B 00CHX CTpaHaX.

Kpamkaa ucmopua pazeumus, yenu u 3adauu
PAaAcyémos u HOpMUPOBAHUA HOMEPDL IIEKMPOIHED-
euu 6 anekmpuueckux cemsax CCCP u Poccuu. Ax-
THBHOE pa3BUTHE METOOJOTHH PACYETOB TEXHHUUE-
CKUX TIOTEPh DJICKTPOIHEPTUN B DIEKTPHUECKUX Ce-
TSAX COBITQJAeT C HAYaJIOM BHEAPEHUS BBIUMCIUTEINb-
HOW TEXHWKH B MPAKTHUKY PacUETOB PEKUMOB DJIEK-
Tpudecknx cereil B cepeamae 60-x rogoB XX B. K
STOMY BpEMEHH YK€ MMelach pa3BUTas TeopeThde-
CKas ¥ MareMarndeckas OCHOBA JJIsl pacu€TOB U ONTH-
MH3alliH PEXMMOB MAaruCTPAJbHBIX W pacTpeneiu-
TEJIBHBIX DJJCKTPUYECKUX CETeH, B TOM YHCIE I
pacu€ToB TOTEPHh MOITHOCTH M JIIEKTPOIHEPTHH B
HUX.

VYxe k cepenune 70-x romnoB XX B. ObUTH yTBEp-
KJICHbI TEPBbIC HOPMATHUBHBIC JOKYMEHTBI IIO
pacuyéTy W aHajdHM3y MOTEPb B DIEKTPHUUECKUX CETAX
sHeprocucteM [1, 2], opueHTHpOBaHHbBIE HAa TIPUMEHE-
nue OBM. B 1980 — 1982 rr. BBeneHnl B JelicTBUE
MepBble MHCTPYKIMU TIO0 OpPTaHM3allMUd BHEAPCHUS,
MUIaHUPOBAHUIO U OLICHKE 3()(HEKTUBHOCTH MEPOTIPUSI-
THUN MO CHIDKEHUIO MOTEPh AMEeKTposHepruu [3, 4]. B
TE€ KE TOJbI BBIIICT B CBET PsIJi KHUT, TOCBSIIEHHBIX
pacuéram, aHaJIW3y W CHIDKCHHUIO TIOTEPh 3JIEKTPO-
SHEPIUH B IIEKTPUUECKUX CETAX, B TOM uHcie [5 — §8].
VYxe k cepenune 80-x rogoB XX B. ObUI HAKOIUICH
JOCTaTOYHO OOJIBIION OMBIT MPUMEHEHUS METOIOB
pacdyéra TMOTEeph SNEKTPOIHEPTHUH B INIEKTPUUECCKHX
CeTsIX, pa3pabOTaHHBIX W BHEAPEHHBIX Pa3IMYHBIMU
HayyHbIMH mIKojamu ObiBiiero Coserckoro Corosa,
MPUMEHHUTENIFHO K CYIIECTBYIOIIUM B TO BpeMs WH-
(dopMamOHHOMY 00€eCIeYeHUIO PacuéToB U MaTeMa-
THYECKUM MeToAaM 00paboTKu HHPOpMay. AKTHB-
HO (OPMHPOBAIUCH OCHOBHBIE ITyTH Pa3BUTHSA ITUX
METOJIOB.

Tlo pe3ynbraram BHepEHHs BPEMEHHONW UHCTPYK-
mun 1976 1. [1] B 1987 1. 61 pa3zpaborana u B 1988
I. BBeJleHa B jeiicTBue “MHCTpyKIMsS MO pacu€ry u
aHAJIN3y TEXHOJIOTUYECKOTO pacxojaa IEKTPHYECKON
SHEPTHHM Ha TMepefady M0 D3JIEKTPUIECKAM CEeTIM
SHEPTOCUCTEM U dHeprooobenuHeHuit” [9]. o cymre-
CTBY 3Ta MHCTPYKLMs NTOuTH Ha 20 JIET cTana METOU-
YEeCKOM OCHOBOW pacu€ra TEXHUYECKHUX TOTEeph B
ANEKTPUYECKHUX CETAX. 3a OTH TOABI ObT HAKOIUICH
3HAYUTENBHBIN OIBIT PAacdyETOB TOTEPh, CYIIECTBEH-
HOE€ pa3BUTHE MOIYINII0 UX WH(POPMAIIIOHHOE U TIPO-
rpamMmMHOe obecriedenne. llosBuiach BO3MOXKHOCTH
pacIIMpUTh HOMEHKJIATypPy CTPYKTYPHBIX COCTaBJISIO-
IIUX TOTePh C YTOYHEHHEM METOJ0B MX oleHKu. Of-

HOBPEMEHHO MEHSUINCH MOAXOAbI K MJIAHUPOBAHUIO
HOPMHMPOBAHHIO TOTEPh HA CPEIHECPOUHYIO U JOJTO-
CPOYHYIO HEpCIEeKTUBY: OT IUIaHWpoBaHus locma-
HoM CCCP no npuHuumy “ot IOCTUTHYTOTO YPOBHS’
K HOPMHPOBaHHIO 1O OOOOIIEHHBIM HOPMATHBHBIM
XapaKTepUCTHKaM HOTeph M, HAKOHEL, — K HOPMHPO-
BAaHHUIO TOTEPb IO pe3yiabTaTaM IMOAPOOHBIX CXEM-
HO-TEeXHHYECKUX PacuEToB.

BaxHeHIuM 3TanoM 3Toro mnpouecca crail BBoj B
neiicteue B 2006 r. “MHCTpyKIUH 110 OpraHU3aliy B
MuHHCTEPCTBE TMPOMBIIUIEHHOCTH M JHEPreTHKH
Poccuiickoit ®enepannn paboThl MO YTBEPKIACHHIO
HOPMaTHBOB TEXHOJIOTMUYECKHUX MOTEPh IEKTPOIHEP-
THH IIPU e€ repeaye 1o MEeKTPUIecKUM ceTsim” (YTB.
npukazoM Munsnepro Poccun ot 4 oxta6ps 2005 1.
Ne 267, 3apeructpupoBano B Muniocte Poccun 28
oktsi0pst 2005 1., peructpauuoHbiii Ne 7122). Dra
peructpanys GaKTHYECKH pacpoCcTpaHuia JeicTBUE
WHCTPYKIUHU HE TONBKO Ha snekTpuyeckue cetn OAO
“©CK E3C” nu OAO “Xonnuur MPCK”, HO 1 npak-
TUYECKU Ha BCE dNEeKTpuueckue cetn Poccuu, okasbl-
BaIOIIME YCIYTW MO Tepeaade 3EKTPUUECKON 3Hep-
MU, Ha KOTOpPBIE YTBEPKAETCS B YCTAHOBJIEHHOM I10-
PSIKE COOTBETCTBYIOLIMN Tapud.

C y4€TOM HaKOIUIEHHOTO OIbITa HOPMHPOBAHUS
TEXHOJOTHIeCKHUX MmoTeph ¢ 2009 I. BBe/eHa B ACHCT-
BH€ HOBasg WHCTPYKIH IO OpraHu3anui B MuHH-
cTepcTBe dHepreTHKu PD paboTer o pacuéTty u 0b6oc-
HOBAaHMIO HOPMATHBOB TEXHOJOTHYECKHX TOTEPh
AJIEKTPOIHEPTUH TIPH €€ Mepeaaye 1mo dEKTPUIECKUM
cetsiMm (yTB. TpmkazoM MwundHepro Poccum ot
30.12.2008 . Ne 326, 3apeructpupoBaHo MUHIOCTOM
P® or 12.02.2009 1. Ne 13314 [10]) (maynee wHCTPYK-
mus [10]) m cooTBeTcTByOmas 3TOH HWHCTPYKIHH
“MeToanka pacuéra TEXHOJOTUYECKHUX IOTEPDh JJIEK-
TPOSHEPTHUH TpH €€ Mepeaaye Mo EKTPHIECKUM Ce-
TSIM B 0a30BOM Tiepuoe”.

WNucrpykuus [10] Ha MOMEHT €€ BHEApEHUs cTaja
JIOTHYECKUM 3aBEpLICHUEM PaboT, IPOBOAUBLINXCS B
teueHue 30 ner B CCCP, a 3arem B Poccuu mo cosep-
LICHCTBOBAaHMIO METOAOB pacuéTa M aHajau3a MOTepb
JNIEKTPOIHEPTHH B IEKTPUUECKUX CETAX C yUETOM
BCel JOCTYIHOM Ha TOT MOMEHT NCXOHON WH(pOpMa-
LMY U1 pacyEToB.

B sroit unctpyxkimu [10]:

YTOYHEHa CTPYKTypa TEXHOJOTHYECKHX MOTeph
JJIEKTPOIHEPTUH;

YCTaHOBJICHbI OOLIME NPUHLUIBI HOPMUPOBAHMS
TEXHOJOI'HYECKHX IOTEPb;

YTOYHEHBI METONbI pacuéTa Harpy304HbIX U yC-
JIOBHO-TIOCTOSIHHBIX TIOTEPh JIEKTPOIHEPTUH, OIpe-
JIeTICHBI MTOPSA0K M 00IaCTH MX IPUMEHEHHUS,

YCTaHOBJCHBI  (OPMBI  TaOJUI[  PE3yJbTaTOB
pacuéra 0alaHCOB M TOTEPh JICKTPOIHEPTUH, 000C-
HOBBIBAIOIIINX HOPMATUBBI ITOTEPh.

Lens BBOMA B meticTBre HHCTpyKmH [ 10] — co3ma-
HHME COBPEMEHHOM METOAMYECKONH M OpraHu3alloH-
HOW OCHOBBI ISl pacyéTa HOPMAaTUBOB TEXHOJIOTHYE-
CKUX IIOTEPb IEKTPOIHEPTUH B ICKTPUUECKUX Ce-
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1ax 0,4 — 750 kB, ansa yuyéra 3TUX HOPMaTUBOB B Ta-
pude Ha yCIyTH TO Tepenade AJIeKTPUIEeCKON dHep-
TUH TI0 DJIGKTPUYECKUM CEeTSIM W IS CHIDKCHHS
MOTEPh IEKTPOIHEPTUH.

B cootBerctBun ¢ uHcrpykuuent [10], pacuérsl
MEPEMEHHBIX (HAarpy304HbIX) MOTEPh DIEKTPOIHEPTUN
B 3aBHCHMOCTH OT YpPOBHS HAIIPSDKEHUS dJIEKTpUYe-
CKOW CEeTM M HaIWYWsl UCXOAHON WH(OpMAIUM s
pacu€ToB JOJKHBI BBIMOIHATHCS IO METOAAM:

OIIEPATUBHBIX PACUETOB;

pacCUETHBIX CYTOK;

CPEIHHX Harpy3oK;

YHCIIa YaCOB HAHOOJIBIINX TOTEPh MOILITHOCTH;

OLICHKH MOTEPh M0 0000IEHHOI HHPOPMALIUH.

OTH METOABI MEPEUYHCICHBI B MOPSIKE YMEHbIIe-
HUS WX TOYHOCTH W COOTBETCTBYIOIIETO YBEIWUCHHUS
YrcIia TOMyIIeHnd B pacuérax. O4eBUIHO, YEM BEIIIIE
YPOBEHb HANpSIKEHUS JIIEKTPUYECKOM CeTH, TeM
0oJbpIIe, Kak TIPaBWIIO, OOBEM W OIEPATHBHOCTH
AMEIOIIeHCs UCXOMHONH WHGOPMAUK ISl pacuéToB
MOTeph, TeM 00Jiee TOYHBIM METON MOXKET H JIOJDKCH
ncronb3oBarkes. [TostoMmy mis cereid 110 kB u Beimme
MPAKTHYECKA BO3MOXHBIM M 00s3aTeIHHBIM Ha CETro-
THSAIIHAN J€Hb CTAaHOBHUTCS METOJ OIEepPaTHBHBIX
pacu€ToB ¢ HEOOXOAUMOCTHIO TTOBBIIIEHHS JOCTOBEP-
HOCTH HWCXOAHOH WH(OpMAIMM O PEKUMHBIX Iapa-
METpax — Harpy3kax W ypOBHSX HampshkeHusd. Jlms
MIPEUMYIIECTBEHHO Pa30MKHYTHIX ceTel 6 — 35 kB
JIOITyCKaeTCs NCIOb30BaHNE METOa CPeTHUX Harpy-
30K (B MCKITIOUYUTENBHBIX CIydasX — METOJ| YHciia 4a-
COB HaMOOJBIINX TIOTEPH MOIIHOCTH MPU OI[EHOYHBIX
pacuérax). XoTs U 37eCh C IIepeXoI0M Ha u(poBU3a-
U0 TIeTiecooOpa3eH Tepexoj Ha OIlepaTHBHEIC
pacuéThl.

Hns snextpuueckux cereir 0,4 kB, B cuimy ux
OOJBIIIOTO KOMYECTBA, MPOTSHKEHHOCTH | CIIa00N HH-
(hopMaIoHHOW 00ECTICYeHHOCTH, B KA4ECTBE OCHOB-
HOTO MeToa uHCTpyKiuel [10] pekoMeHa0BaH METO]
OIIEHKH TOTeph 1Mo 0000MmEHHOI nHpopManuu. B To
e BpeMs, Kak ObLII0O OTMEUEHO paHee, YKe CerO/IHS B
ANIEKTPUYECKHUX CETAX STOrO Kilacca HAIpsHKEHUS C
pPa3BUTHUEM DPO3HUYHBIX PBIHKOB JJIEKTPOIHEPTHH H
BHeapenuemM ANMMC KYD (aBromarusupoBaHHasT UH-
(hopMaIOHHO-U3MEPHUTENbHAS CHCTEMa KOMMepUe-
CKOTO y4€Ta 3JIeKTPOIHEPIrur) OBITOBBIX MOTpeOnTE-
JIel BIIOJTHE peaNbHBIMH U TEPCIeKTUBHBIMH CTaHO-
BATCS TIO2JIEMEHTHBIE OTIEPATUBHBIC PACUYETHI.

3a nmepuon pacu€ToB 1 HOPMHUPOBAHUS TEXHOJIOTH-
YECKUX MOTEPh AMEKTPOIHEPTUU B ANEKTPUUECKHUX Ce-
X Poccun ¢ 2006 nmo 2014 r. mo OAO “©CK EDC”,
BceM PCK (pacmpenenuTenbHble CETEBbIE KOMITAHUU)
OAO “Poccern” u 6osiee 1000 TeppuTOpraIBHBIM CE-
TeBpiM opranmzauusM  (TCO) cucremaTH3npoBaH
00JIBII0M 00BEM JIAaHHBIX, KOTOPHIC BKIIFOYAIH B CeOs
NoAPOOHYI0 HH(OPMAIIHIO IO AUHAMHUKE!

MPOTSKEHHOCTH 3JIEKTPUYECKUX CETEH 10 YpOB-
HSIM HaIpsHKCHMUS;

YHUCIlla ¥ YCTAaHOBJIEHHON MOIITHOCTH TpaHCchopMa-
TOPOB | UX 3arpy3Ke;

Pe3yNbTaToB pacyéToB OAJAHCOB M IOTEPDH DJICK-
TPOIHEPTUH U UX CTPYKTYPHI.

B pesynsrare mosiBUIIach BO3MOXKHOCTH OLIEHKH
noreps He Tonbko B ceTsix OAO “@CK EDC” u OAO
“Xonnuar MPCK”, HO ¥ O BceM DJEKTPHUUECKUM Ce-
1M Poccun.

B TCO u PCK cdopmupoBaimch KBaiupuIHpoO-
BaHHBIE TPYIIHI (TOpa3ieNieHNs) IO pacuéTam, aHa-
JU3y ¥ CHIDKEHUIO MOTeph dNeKTposHeprun. [pakru-
yecku Bo Bcex PCK u Gompmieit wactu TCO Obuin
co3/aHbl 0a3bl UCXOAHBIX MAHHBIX IS pacdy€ToB U
aHaJIM3a TEXHOJIOTUYECKUX IOTEeph, MPUOOPETEHBI U
AKTUBHO HCIIOJIb30BAJIUCH COOTBETCTBYIOIINE CEPTH-
(urpoBaHHBIE TPOTrpaMMHBIE KOMITIEKCHI [11].

C moMOILIbI0 TAKMX NPOIPAMMHBIX KOMILICKCOB
perayics MUPOKUI Kpyr 3anad, NepeueHb MpeacTaB-
JIeH Jajee Ha NpUMEpe IPOrpaMMHO-TEXHHYECKOIO
rxomrutekca PTIT 3 (ITTK “PTII 3”), npumensemMoro u
B Poccun, u B Kazaxcrane [12, 13]:

pacyéT yCTaHOBUBIIETOCS PEXUMA C ONpeIeIICHH-
€M TOKOB M IIOTOKOB MOIIHOCTH B BETBSX, YPOBHEH
HaNpsDKEHUS B y371aX, KO3 GHUIUEHTOB 3arpy3Ku Jn-
HUHI U TpaHCPOPMATOPOB B PA3OMKHYTBIX U 3aMKHY-
ThIX 27eKTpuueckux cersax 0,4 — 220 kB;

pacuéT moTrepb MOIIHOCTH M JIEKTPOIHEPTUHU B
Pa30MKHYTBIX M 3aMKHYTBIX OJIEKTPUYECKHX CETSIX
6(10) — 220 kB 3a m10060#1 pacu€THBIN MEPUOI TPEMSI
METOJIaMH: CPEIHUX Harpy3o0K, HauOOJBIIUX MOTEPh
MOIIHOCTH U OTIEPATUBHBIX PacuéTOB;

pacu€T moTephb IEKTPOIHEPTUHU B IIEKTPUUECKUX
cersix 0,4 kB (¢ y4éTOM 3JEKTPUIECKON CXEMBI CETH,
HECUMMETPUYHOW Harpy3ku (a3 M HEMmoJIHOPa3HOTO
WCTIOJTHEHNS YYacTKOB) 32 JIF000# pacu€THBIN Meproa
TpeMsi METOAAaMH: CPEJHHX HArpy30K, HaumOOJIBIIHX
MOTePh MOIIHOCTH 1 000OIIEHHBIX MTaPAMETPOB;

OLIGHKa PEKUMHBIX IOCJIEACTBUM ONEpaTUBHBIX
MEePEKIIIOYEHUN B PEMOHTHBIX U MOCJI€aBapUHHBIX pe-
KUMax dekTpudeckux cereit 0,4 — 220 kB;

pacyér moTeph 3ICKTPOIHEPTUU B JOTOJIHHUTEIb-
HOM OOOpYyHIOBaHUHM — B TpUOOpax ydéra (M3MepH-
TENbHBIX TpaHc(OpMaTOpax TOKa W HalpsKeHus,
CU€TUMKax MPSMOTO BKJIIOUCHHUS), B BEHTHJIBHBIX pa3-
PSIHUKAX, IIYHTHPYIOUIUX PEaKTOpax, CHHXPOHHBIX
KOMIICHCATOpaX, B OIPAaHUYHUTEISIX MIEPEHANPSIKCHNH,
B yCTpoicTBax mpucoeanHeHus: BU-cBs3u (BhICOKO-
YaCTOTHOH), B COEAMHHUTENBHBIX MPOBOAAX M cOOp-
HBIX IIMHAX NOACTaHLINH;

pacuéT moTepb NEKTPOIHEPTUU HA KOPOHY U OT
TOKOB YTEUKH I10 U30JISTOPaM BO3AYIIHBIX JIMHUH;

pacuéT MmoTeph DIEKTPOIHEPTHH B M3OJIALUHU Ka-
OeNbHBIX JIUHUI;

dhopMmupoBanue OamaHca MOIIHOCTH U DIICKTPO-
9HEPTUH I10 EKTPUIECKON ceTH ¢ y4éToM OanaHco-
BOM IPUHAUIC)KHOCTH 3JIEMEHTOB (OIpeAeieHue
npuéma 3JIEKTPOIHEPTUU B CETh, OTHA4YM 3JIEKTPO-
SHEPTUU W3 CETH, OTIIyCKa 3JIEKTPOSHEPIHU B CETh,
(hakTHUECKUX M TEXHUYECKHX IOTEePb 3JIEKTPOIHEP-
I'MH, TpaHc(hopManuu 3JIEKTPOIHEPTUN B CETh CMEX-
HOTO HANpsDKEHUS, TOTPEOIEHHON SIEKTPOIHEPTHHN);
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BeZicHHE 0a3 aHHBIX MO TOTPEOIICHUIO JIEKTPO-
SHEepruu a0OHEHTaMU C MPUBSI3KON X TOUEK H3MEpe-
HUS DJIEKTPOIHEPTHU K CXEME CETH;

pacuét A0mycTUMOro W (haKTUUECKOro HedaiaH-
COB U KOJIMYECTBA HEYUTEHHOW JIIEKTPOIHEPIUU B
JNEKTPUUYECKUX CETAX C y4ETOM JOIYCTHUMON METPO-
JIOTHYECKOHM COCTaBISIONIEH MOTEPh 3JIEKTPOIHEPTUU
(McnoB3yIOTCs MOKa3aHusi MpUOOpPoB yuéra, QPUKCH-
pyronme mpuéM SIIEKTPOIHEPTHH B CETh, MEpeaady
SNIEKTPOIHEPTHH B COOCTBEHHYIO DIIEKTPHUYECKYIO
CeTb CMEXHBIX YPOBHEH HANpspKeHHS W MO TPAaHUIE
0aJaHCOBOI MPUHAAJICKHOCTH);

pacuér CHIKCHHUSI TIOTEPh MOIIHOCTH W DJIEKTPO-
SHEPTUH OT BHEIPEHUSI MEPOTIPUSATHI 110 3aMEHE MPO-
BOJIOB, KaOeJiel U CHJIOBBIX TPaHC(OPMATOPOB, BBOIY
B paboTy Oarapell cTaTHUeCKUX KOMIIEHCATOPOB, pa3-
YKPYIHEHUIO DJIEKTPUYECKHX CceTel (MCIOJIb3yeTcs
COOTBETCTBYIOIIEE MOACITUPOBAHUE IIEKTPHUIECKHIX
cereil);

(dhopMHUpOBaHUE CBOITHOM TaOIUITEI HOPMATHBA I10-
Teph IEKTPOIHEPTHHU IO YPOBHAM HAIPSDKEHUS C -
JICHHEM Ha CTPYKTYPHBIE COCTABIIAIONINE TEXHOJIOTH-
YeCKUX TIOTEPH M0 KaXKIAOMY CTPYKTYPHOMY ITOIIpa3-
JICIICHHUIO CETEBOM KOMITAHHM,

¢dbopMupoBaHHE OTYETHBIX TAOMUI B COOTBETCT-
BUU C TPeOOBAHMSIMM ACHUCTBYIOIIMX HOPMAaTHBHBIX
JOKyMEHTOB;

AHAJIUTUYECKUH OJIOK, ITO3BOJAIONINA OLIEHUTD
WCXO/IHBIC JaHHBIC M PE3yNbTaThl Pacu€ToB Ha KOp-
PEKTHOCTDH (MCIIONB3YIOTCS (QUIIBTPHI UCXOJHBIX JaH-
HBIX U Pe3yNbTaTOB Pacu€ToOB C YCTaHABIMBAEMBIMH
Jarna3oHaMy 3Ha4YeHHUH);

orieHKka o0bEMa M cocTaBa 00OpymOBaHHS Cop-
MUPOBAaHHOW 0a3bl JAaHHBIX C JIEICHHEM 110 YPOBHSIM
HaIpPsDKEHHST KQXKJOTO CTPYKTYPHOTO TIOPa3IeICHHsI
(B TOM YmCIIE comocTaBiIeHHue 00bEMa U cocTaBa 000-
pyIOBaHMs BO BBEACHHON 0a3e MaHHBIX C 00BEMOM H
COCTaBOM  OOOpymOBaHUS,  ydYacTBOBaBIIEM B
pacuérax);

OTIpe/IeTICHHE TOTePh JJIEKTPOIHEPTUH W HAIps-
xernnii B cetn 6(10) — 0,4 kB Ha ypoBHsx [LIII (ueHTp
nutanust )/cexkuust/unep 6(10) kB/TII (Tpanchopma-
topHas noactanius) 6(10)/0,4 xB/muaus 0,38 kB].

C pa3BuUTHEM ONTOBOIO M PO3HUYHBIX PHIHKOB
AIIEKTPOIHEPTHH, C HOBBIMU XO3SHCTBEHHBIMH U JKO-
HOMHYECKHMHU OTHOILCHHAMHU CYOBEKTOB STHX PBIH-
KOB BcE OoJiee akTyaJbHBIMU CTAHOBSITCS U HOBBIC 3a-
nayd pacyéra TEXHOJOTMYECKHX IOTEPb 3JIEKTPO-
SHEPTuH, B TOM YHCJIE:

OTIEPAaTHBHBI MOHUTOPUHT MOTEPh MOLIHOCTH U
AIIEKTPOIHEPTHH HA TOJyYaCOBBIX U YaCOBBIX HHTEP-
Bajlax HE TOJIBKO JUJISl CETH B LIEJIOM, HO M JIJISl OT/AETIb-
HBIX YYacTKOB, TMHUH M TPaHC(HOPMATOPOB C LETBIO
CBOEBPEMEHHOTO MPHUHATHUS PEUICHUI MO CHUKEHHIO
9THX MOTEPB;

OTIEpaTHUBHBIN pacy€T, aHAJIN3 U POTHO3MPOBAHHE
MOTEPh OT TPAH3UTHBIX MTEPETOKOB MOITHOCTH U JJIEK-
TPOIHEPTHH, pa3/eIeHNEe dTUX MOTEPh MEXKIY ydacT-

HUKaMH PhIHKA AJIEKTPOSHEPTHH 110 CTENICHH WX BIIHS-
HUS Ha BEITUYMHY TPAH3UTHBIX MTOTEPH;

MIPOrHO3 TOTEPhb JIEKTPOSHEPIrHM HA CYTKH
BIIEPEN IS MOBBIIEHNU TOYHOCTH IIPOTHO3UPOBAHUS
0aaHCOB 9JIEKTPO’HEPTMU HA COOTBETCTBYIOIIUX
TOPrOBBIX TUIOMIAJIKAX;

MIPOTHO3 MOTEPh AIEKTPOIHEPTHUH Ha CPeAHECPOU-
HYI0 M JIOJITOCPOYHYIO TNEPCIEKTUBY C y4ETOM Tpo-
THO30B DJICKTPONOTPEOJICHHSI, Pa3BUTHS DJIEKTpHUe-
CKHUX CeTel, BBOIa HOBOTO I'€HEPUPYIOIIET0 000pyIo-
BaHUS, KIMMAaTHYECKUX YCIOBUH JJIs IOBBILICHUS
000CHOBaHHOCTH MPOTPAMM Pa3BUTHS 3JIEKTPOIHEP-
TeTHKH, TPOrpaMM IHEProcOEepekeHUs 1 MOBBIIIEHUS
SHEpreTHYecKoil 3(PPEeKTUBHOCTH 3IEKTPOCETEBOTO
KOMITJIEKCa.

322006 — 2014 rr. 661112 pazpaboTaHa JOCTATOYHO
3G PEeKTHBHAS METOMOJOTHS DKCIIEPTU3BI TPETOCTAB-
nsieMbIx B MunsHepro Poccnn pacuérHpix 000CHOBa-
HUH HOPMAaTrWBOB. JTa HKCHEpPTH3a MO3BOJMIIA BHI-
SIBUTH DA MPOOJIEM HOPMHUPOBAHUS IMOTEPh, B TOM
qHCIe:

HU3KYIO JIOCTOBEPHOCTh HMCXOIHBIX JTAHHBIX IS
pacuéToB;

TPYLOEMKOCTb pacy€TOB NIOTEPH;

TPYZLOEMKOCTh aHallM3a cO CTOPOHBI MUH3HEpro
Poccun mpencTaBiaeHHBIX MCXOAHBIX JTAHHBIX U pe-
3yJBTaTOB PAcUYETOB;

CTpPEMJICHHE psila CETEeBBIX OpPraHM3alMN TOBBI-
CUTh HOPMATHUBBI MOTEpPh MyTEM HCKAKEHHS HCXOJ-
HBIX JIaHHBIX, OTCYTCTBHE CTUMYJIOB K UX CHHIKEHHIO;

OTCYTCTBHE CBS3M HOpPMAaTWBOB TOTEPH C TIPO-
rpaMMaM¥ UX CHIKCHHS.

Ha ocHoBe »TO# 3KcrepTH3Bl OBITH HaMEUEHBI
KOHKPETHBIC TMYTH PEIIeHHs 3TUX IMpo0iieM, B TOM
yucne [11]:

YCTaHOBJIEHHE JIEHCTBEHHON CHUCTEMBI SKOHOMHU-
YECKOTO CTUMYJIUPOBAHMS IEPCOHANA AIEKTPHUUECKUX
ceTel K CHMXEHHI0O HOPMAaTHBOB TEXHOJOTHYECKHX
noTepb M (PakTHIECKUX MOTEPD B LIETIOM;

obecrieueHue KECTKON CBSI3M CUCTEMbI HOPMHPO-
BaHUS TEXHOJOTHMYECKHX MOTEPh W BHEAPEHUS MPO-
rpamMM 3HeprocOepekeHHs M MOBBIILICHHUS YHEPreTH-
yeckoi 3 (HEeKTUBHOCTH, OMHOBPEMEHHOCTH KOHTPO-
JIsl BHITIOTHEHUSI HOPMATHUBOB M 3TUX MPOTPaMM;

y’K€CTOYCHHE KOHTPOJSI JOCTOBEPHOCTH HCXOJ-
HBIX JIAHHBIX U Pacy€éToB HOPMATHBOB TEXHOJIOTHYE-
CKHMX IMOTEPH 3a CUET CO3/IAHUSI aBTOMATU3MPOBAHHOMN
CHUCTEMbl MOHUTOPHHTA PE3yJIbTaTOB pacuyéra, aHaJH-
3a 0a3 JAAaHHBIX, PE3yJBTATOB pacdyéra TEXHOJIOTHYE-
CKUX M (DaKTHUECKHX MOTEeph, BCETO KOMIUIEKCA OC-
HOBHBIX BIUSIOMINX (haKTOPOB.

K coxanennro, ¢ 2014 r. cuagana B Poccuu, a 3a-
TeM B KazaxcTane mommim mo myTH aJMAHUCTPATHB-
HOTO, @ HE TEXHUKO-DKOHOMUYECKOTO YIPABIECHHS TT0-
tepsamu. B yactHocTH, MunsHepro Poccun npukazom
ot 07.08.2014 Ne 506 yTBepxaena “MeToanka ompe-
JIEJIEHUS] HOPMAaTHBOB IIOTEPh JIIEKTPHYECKOW DHEp-
THH TIpH e€ Tiepeade 1Mo AIEKTPHISCKUM ceTsam” [14],
KOTOpasi 3apeructpupoBaHa B MuHiocte Poccuu ot
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17.09.2014 Ne 34075 (manee meronuka [14]). OnHa u3
OCHOBHBIX Liefiel MeTonuku [14] — cokpanieHue Hop-
MaTtuBOB notepb K 2017 1. Ha 11% mno oTHoIIEHUIO K
ypoBHIo 2012 1., ycranoBiaenHoe Crparerueil pa3Bu-
THSL 3JIEKTPOCETeBOro Komiuiekca Poccuiickoit ®dene-
pauuu, yTBEPKIEHHON pacHopsiKEHUEM IMPaBUTEIb-
ctBa P® o1 03.04.2013 Ne 511-p.

B cootBercTBUU ¢ Meromukoil [14], MunsHepro
Poccun npoBen€H cpaBHUTENbHBIA aHAIU3 MOTEPHL U
npukazom ot 30.09.2014 Ne 674 yTBep>KaeHBI HOpMa-
THUBBI TIOTEPh PHEPTUU TpU €€ Tepesade mo ICKTPH-
YECKHUM CETSIM TEPPUTOPUATBEHBIX CETEBBIX OpraHU3a-
nuid. VCKIIro4eHHe COCTAaBWIIM JJIEKTPUYECKHE CETU
[NTAO “®CK E3C”, HopMaTuBbI MOTEPh B KOTOPHIX
orpeneistoTcs no uucTpykuuu [10].

Pe3ynbrarel pacu€ToB MOTEpPh B 3JIEKTPUUYECKUX
cersix Poccum u cTpykTypHbIX nogpaszaeneHusx OAO
“Poccern” 3a nepuon 2007 — 2013 rr. npencrapieHsbl
B [15]; HOpMaTHBBI MOTEPh, YCTAHOBIEHHBIE MPHUKA-
3oM Munsnepro Poccuu ot 30.09.2014 Ne 674, — Ha
caiite MUHHCTEPCTBA. DAKTUYECKHUE TTOTEPU IIIEKTPO-
SHEPIUU B POCCUMCKUX DJIEKTPOCETEBBIX KOMIIAHUAX U
UX CTPYKTYPHBIX MOIpa3ieneHusx 3a nepuon 2014 —
2018 rT. omyONMMKOBaHBI B MHTEPHETE HA WX CalTax B
TOJOBBIX OTYETAX.

006 onvime Kazaxcmana no pacuémam, ananuzy
U HOPMUDPOGAHUIO NOMEPL IIEKMPOIHEPZUL 8 I1eK-
mpuueckux cemsax. Mcmopusi HOpMUpOBaHUs NOMeEPb
NEKMPUYECKOU HHEP2UU, OCOOEHHOCMU 3lleKmpuye-
cxux cemeti 6 Kazaxcmane. Ocoboe BHUMaHUE K
pacuéramMm U HOPMHPOBAHUIO TIOTEPH AIIEKTPOIHEPTHH
B ceTsix Kazaxcrana crano ynensitbes mocie pecTpyk-
TypU3alliu JIEKTPUYECKUX ceTel pecryOnuku B
1997 r.

o pectpykrypusanuu Ha Teppuropun Kazaxcra-
Ha jelictBoBasin 10 SHEpreTHYECKUX CHCTEM, B CO-
CTaB KOTOPBIX BXOJWJIH CETH HampspkenueM ot 0,4 1o
500 kB, Tapudsl Ha MEKTPOIHEPTUIO OBUTU OJNHAKO-
BBIMH JJIsI IOTPEOUTENICH BCEH TEPPUTOPUU CTPAHBI.

HopmaTuBbl mOTeph 3JEKTPOIHEPTUH YTBEpPXKIAa-
much B otaeneHusix OPI'POC mo pa3zpaboTaHHBIM HMH
TpeboBanmsM. [locie 1991 r. HopMupoBaHUE TIOTEPH
3NIEKTPOIHEPTHH CTAI0 OCYIIECTBIATH MHMHHUCTEPCT-
Bo sHepretukn Pecny6mukn Kazaxcran (PK) ¢ yua-
CTHEM Ha3HAYCHHBIX MHUHSHEPro u AHTHMOHOIIOJIb-
HbIM KomHuTeTOM PK HECKONBKMX 5KCIEPTOB, B TOM
gucne AO “Kasrexsuepro” (Bmocnenctsum TOO
“Pupma “KazsHepronamasnka’), sBISIONIEeCS paspa-
OOTYMKOM MHOTMX HOPMaTUBHBIX H1OKyMeHTOB PK.

B pesynbrare pectpykrypuszanuu sHepretuku Ka-
3axCTaHa M3 COCTaBa JIIEKTPUUECKHUX CeTel pecmyo-
JIMKH 6I>IJ'H/I BbIACJICHBI HaHI/IOHaJ'H)Haﬂ DJICKTpUYCCKasd
ceth HanpspkenueM 220 — 500 kB AO “KEGOC” u 17
PEruoHaJIbHBIX SHEpromnepeaaromux KOMMaHUMN
(POK).

M3menwmics monxox k TapudHOi noautake. Dop-
MHUPOBAHUIO TapU(POB CETEBbIX KOMIIAHUI CTaIN IpU-
NlaBaTh OOJIBLIOE 3HAYEHHE, B TOM YUCIIE pacyéraM U

HOPMHMPOBAHHIO MOTEPH 3JCKTPOIHEPTUU B IICKTPU-
YECKHX CETSIX BCEX IHEProlnepeNaroInX KOMIaHui.

Jns  HauMoHanpHOM  »sHeprokommanuu  AO
“KEGOC” 6ba co3mana u yTBepxaeHa MHUHIHEPro
PK cBos meTonuka no pacyéram HOPMAaTUBOB MOTEPh
3JIEKTPOIHEPTHH, YUUTHIBAIOLIAsi OCOOCHHOCTH PEXHU-
MOB paboThI anekTpudeckux cereid 220 — 500 kB, pa-
0OTBl HM3MEPUTENBHBIX KOMILJIEKcOoB. HopmaruBHbIe
MOTEPU AIICKTPOIHEPTUU B JIEKTPUUECKUX ceTax AO
“KEGOC” HaxonsaTcs Ha ypoBHE 6,0%.

Jnsa POK, nMeromux pa3InaHbIiA HabOp AJIeKTpHU-
geckux cerei HanpspkeHuem ot 0,4 mo 220 kB, pas-
JIMYHYI0 HOMEHKJIATypy SHEPreTH4ecKoro 00opynosa-
HUS, C PA3IMYHBIMU PSKIMaMH U 00bEMaMH TIOTPeO-
JICHHS U TIEepelaqyy 3ICKTPOIHEPIur, HOPMAaTUBEI IO-
TEPb 3JEKTPOIHEPTUH B NIEKTPUIECKHUX CETSIX KOMIIa-
HUH yTBepKAaroTcs B quamazone ot 6,0 1o 18,0%.

[Ipu 3TOM ycpenHEHHBIE TOTEpH MO KiIaccaM Ha-
MPSKEHUA HE JOJIKHBI ObLIH IMPEBLIIIATE YPOBHHU I10-
Tepb, ONPEACIEHHbIE TOCTaHOBIIEHNEM [IpaBUTENBLCT-
Ba PK No 1346 ot 24.10.2012 1. Mo KJ1accaM Hampsike-
HHUS B MPOLICHTAX OT IPOIYIICHHON IEKTPOIHEPTrUn
IO KJIACCy HampsDKeHUS (TIPY ONITUMANBHBIX PeKUMax
paboTHI ceTel) U IPUBEACHHBIC Talee.

Hanpsoicenue, kB Iomepu, %
500 1,0-2,0
220 2,5-35
110 3,0-5,0
35 2,0-5,0
6—-10 5,0-7,0
0,4 6,0—-7,0

[To3xe 3TO MOCTaHOBICHHE OBLIO OTMCHEHO, H
SHEPTONIPSANPHITHSIM CTaNO0 eM¢ TpyaHEee JTOKa3bI-
BaTh PETYIUPYIOIMIEMY OpraHy HOPMATHBBI TOTEPh
AIEKTPOIHEPTHH.

Jlanee, B kauecTBE MPUMEPOB, IPEACTABICHBI TaH-
HEIE 110 CTPYKTYPE MICKTPHIECKUX CETEH IO YPOBHSIM
HaIPsHKCHMSI, TOJISIM TIepeadu dJIEKTPOIHEPTHH CTO-
POHHHUM IOTPEOUTEIISIM U COOTBETCTBYIOIIUM OTHO-
CUTEIIFHBIM TIOTEPSIM 3JICKTPOIHEPTHH B YETHIPEX pe-
THOHAJIBHBIX SHEPTETUICCKUX KOMITAHHSX.

1. Axmonunckasa POK (AP3K):

HOpMamusHvle nomepu 1eKmpodIHepUU Ha Ypos-
He 6%;

nepeoaya CmopoOHHUM NOMPeOUMeEnsIm no Cemsm
110 kB 6onee 83%.

[Mnomane 30HBI OoOCHy)kmBaHusi — 121,09 KM2;
cetu HanpspkenueM 110 kB — 68 nunauit, niuHa okono
3300 kM; 35 kB — 223 nunum, gnuHa 5460 kMm; 6 —
10 kB — 1090 nuuwmii, momaa 7700 km; 0,4 kB —
12 000 nuuwmii, puaa 6100 kM.

43% e6cex mexuuueckux nomepb 3NeKmpoIHepUU
6 cemu 10— 0,4 kB.

2. Bocmouno-Kasaxcmanckas POK (BKPOK):

nomepu an1exkmposnepauu Ha ypoeue 11,2%;

nepeoaua CMOPOHHUM NOMPeOUMenim no cemsm
110 kB 6onee 30%.
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[Tnomane 308 00CTy)kuBaHus — 283,3 KMZ; ceTu
HanpspkenreM 110 kB — 121 nunusd, anuna 4840 km;
35kB — 219 nuamii, gouaa 5460 kxm; 6 — 10 kB —
1960 muamu, momHa 14 500 kM; 0,4 kB — 27 000 1m-
HUH, mmHa okono 11 000 kM.

60% 6cex mexnuyeckux nomepv 21eKmMpoIHepeUl
6 cemu 10— 0,4 xB.

3. XKeskaszeanckas POK (KPOK):

nomepu anekmposnepauu Ha yposne 8,0%;

nepeoavya CmopoOHHUM NOMPeOUmenam no cemsam
220 - 110 kB 00 85 — 90%.

[0mab 30HE 06CTYKHBAHUS — OKOJIO 313 KM%
cetu HanpsokeHueM 220 kB — 18 nunuil, nnuna
1622 xm; 110 xB — 36 muawmit, qouaa 2002 xkM; 35 kB
— 78 mumami, mmuHa 3630 kxM; 6 — 10 kB — 54 nmuHum,
mmHa 260 kM; 0,4 kB — 197 muamit, nomaa 140 kM.

90% ecex mexuuueckux nomepsb 31eKmMpoIHeP2UL
6 cemu 220 kB.

4. POK “Onmycmux Kapwvix Tpanzum”:

HOpMamugeHble ROmepu dNeKMpoIHeP2UU HA YPOG-
ne 18,0%;

nepeoavu CmopoHHUM NOMPeOUmenam no cemsam
110 B — nem.

Cetn HanpspkenueMm 110 kB — mmHa (110 11e1151M)
1859 km; 35 kB — mmmHa (mo mermsim) 3218 xm; 6 —
10 kB — mmmHa BO3MymIHBEIX 7562 KM, KaOETBHBIX —
465 xm; 0,4 xB — mmaa Bo3gymHBIX 10 128 kM, Ka-
6enpHBIX — 217 KM.

B TOO “Ontycruk Kapsik Tpan3ut” umeercs pe-
KUMHAsE 0COOCHHOCTh: CE30HHAs Iepenada JemEBoi
anekrposHeprun ot lapaapunckoit I'9C ocymects-
nserca no nByMm jguHusaM 110 kB, kaxnas nnuHoOU
0k0110 300 KM ¢ HECKOJIBKMMH BCTABKAMM IO JTHHHSIM
MPOBOZIOB cnaboro cedeHus (MOTEpH OT Tepenadn
3NIEKTPOIHEPTHH B JHHUAX OKoslo 16%). LlapI'DC B
MEPHUOJT MABOJKA MOXKET WUMETh TepeIaBaeMyr0 MOII-
HocThb 10 100 MBT. B ocTanbHOe BpeMsi TMHHUU MOTY-
YaloT AOPOryIo 35ekTposHepruto oT AO “KEGOC”.

B kadectBe miumocTpanmu 0COOCHHOCTH (HOPMHU-
pOBaHUS HNOTEPh IEKTPOIHEPTUHU ¢ MAKCUMATIbHBIMU
(18%) oTHOCUTENBHBIMU IOTEPSIMH HA PUCYHKE TTOKa-
3aHa CTPYKTYpPHO-0aJIaHCOBasi MOJIENb ITOTOKOpAcIpe-
JICJICHUST DJIEKTPOIHEPTHH 10 YPOBHSM HAPSIKCHHS
POK “Onryctuk XKapoix Tpansur”.

B Tabn. 1 npencrariena uHpopManus 1Mo CTpyk-
TypHO-0aJIaHCOBOW MOJIEIM  IIOTOKOPACTIPEACICHHS
ANEKTPOIHEPTUU MO YpOBHAM HampsikeHus B TOO
“Onrycrtuk XKapsik Tpansut”, chopMupoBaHHas B CO-
OTBETCTBHUH ¢ UHCTpyKIueH [10].

s npumepa B Tab. 2 mpejicTaBiIeHa CTPYKTypa
0ajlaHCa W TEXHUYECKUX TMOTEPh DIICKTPOIHEPIHH 32
2014 . B anektpuueckux cetsx TOO “Ontyctuk XKa-
pBIK TpaH3uT” B COOTBETCTBUU ¢ MHCTpYyKIei [10].

B 1ab6n. 3 npuBeneHa CTpyKTypa TEXHUYECKUX T10-
Tepb AneKkTpodHepruu B 2013 1. B aNeKTpUYECKUX ce-
1x AO “KEGOC” u POK Kazaxcrana.

Kax BuaHO M3 CTPYKTYpHI TOTEpPh, B HAIMOHAJb-
Hoit cetn 220 — 500 kB AO “KEGOC” ocHOBHBIMH
MOTEPSIMH SIBIIIIOTCS Harpy30YHBIE MTOTEPH B JIMHUSIX

Y TIOTEPU Ha KOPOHY, a B CETSIX PErHOHAIBHBIX KOMIIa-
Huii 110 kB 1 HUXe — Harpy304HbIe IOTEPH B JIMHUIX
Y TIOTEPH XOJIOCTOTO XOAa.

AHanu3 paboThl 3MEKTPOCETEBBIX KoMmanui Ka-
3aXCTaHa MOKA3bIBACT, YTO MHOTHUE U3 IKCILTyaTHUpye-
MBIX B HACTOSIIEE BPEMsI BBHICOKOBOJIBTHBIX JIMHUU,
nocTpoeHHbIX O6omee 30 — 35 nmeT Ha3ad, UMEIOT JIJTH-
HY 3HAYUTENBHO OOJbIIE SKOHOMHYECKH IIeNIeCO00-
pasnoit (35 kB — mo 100 km u Gonee, 110 kB — mo
300 km u Ooiee), a mepenaBacMble IO STUM JIMHUSM
MOIIIHOCTH MHOTO MeHbIe dPPEKTUBHBIX 3HAUYCHHI.
Harpy3ounple moTepu B TakWX JIMHUSX COCTABIISIOT
3HAYUTENBHYIO JONI0 TTOTepPh, OOYCIOBICHHYIO TIepe-
Jlaueil peaKTUBHOM JIEKTPOIHEPTHH IO CETH.

OKcITyatanus TPaHC()OPMATOPHBIX MOIHOCTEH
PETHOHAIBHBIX KOMIIAHWM Takke aalieka oT dddek-
TUBHOM. 3arpy3ka TpaHcOpMaTOpOB BO MHOTHX KOM-
MaHMSX TaKEe B 3UMHUI MaKCUMYM €71Ba IOCTUTAET 15 —
20%. OT0 NpPUBOAUT K MX HEONTHUMAJILHOI padore u
OOJIBIIUM TTOTEPSIM XOJIOCTOTO XO/Ia.

[Ipu 3amuTe HOpMATHBA HOTEPh IEKTPOIHEPTUU
HE BCeraa ynaércs 10Ka3aTh peryaupyromeMy Opraty,
YTO JIMHUW PabOTalOT B HEONTHUMAJBHBIX PEKHUMAX C
MaJol 3arpy3Koi Mpu OONBIION JUTMHE JTUHHUWA U OT-
CYTCTBUH HIYHTHPYIOIIUX PEAKTOPOB; C MAJBIMHU Ce-
YEHHSIMH IIPOBOJIOB TIPU OOJIBINION 3arpy3Ke, OTCYTCT-
BHHU CPEJICTB KOMITEHCAITUN PEAKTHBHON MOIIHOCTH Y
MOTPEOUTENS U T.1I.

Memoouka pacuémoe u HOpMUPOSAHUA NOMEPD
nexkmpoInepzuu, npumensaeman ¢ Kazaxcmane 0o
2017 2. TlpuBenEHHas Jiajiee METOJIMKA MPUMEHSIIACH
B Kazaxcrane B Teuenue 20 net, ¢ 1997 mo 2017 ., u
OCHOBBIBAJIACh Ha METOAAX pacuéra, YCTAaHOBJICHHBIX
HHCTpYKIHEH [9].

HopmupoBaHue moTeps 3JMEKTPUYECKON IHEPTHUU
pEerHOHABHBIX dHepreTHdecknx kommnanuii (POK) Oa-
3MpPOBAIOCH  HA  TOAJIEMEHTHBIX  €XKEMECSTUHBIX
pacué€rax MoTeph AIEKTPOIHEPTHH B CETSAX KIIACCOB
Hanpspkenus: 220, 110, 35, 10 — 6 kB, Haxoasmuxcs
Ha OaaHce KOMITaHUH. PacuéThl Harpy309HBIX TTOTEPh
B JIMHUAX W TpaHc(hopMaropax M MOTEPh XOJIOCTOTO
xoma 3a 0a30BBIH IO MPOU3BOIMIICH IO KaXKIOU JIH-
aun 220 — 6 kB B ocHoBHOM ¢ oMot ITTK “PTII
3” u mporpammbel RPOT, ocraBmieiicss B HEKOTOPBIX
KOMIIaHHSX.

Ha ocHoBanumM pacuéToB MoTEph XOJIOCTOTO XOa
TpaHCPOPMATOPOB W HATPY30YHBIX MOTEPHh B JIMHUSIX
1 00MOTKaX TpaHC(HOPMATOPOB MO KaXKIOMY YPOBHIO
HanpsOKeHUsT (POPMUPYIOTCS HOPMAaTHBHBIE XapaKTe-
puctuku noteps aekrposneprun (HXI1D) 6a3oBoro
Tepuo/a, MPEICTaBIIONNe cO00N 3aBUCUMOCTH T1a-
paMeTpOB M TEXHUIECKOTO COCTOSIHHS CETEH KaXKI0TO
HaIPSHKCHHS OT PEKUMOB UX paOOTEHI.

HopmarvBHas BenmmumHa MOTEPh JIEKTPOIHEPTUN
JUTSL DHEPTETUIECKUX TPEATNPUATHH ONpeesseTcs Mo
dhopmyre (B MeraBarT-4acax):
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w=319 271 W=2 320917
Ot WapI'™>C ¥ ¥ (OT ceBepHBIX HCTOYHUKOB, B TOM YHCIIE
—— J]-6]1-1.2]1-6116 ot Ilap['5C)
$A W=52 796 AWun=52 294
AWiop=502
9336
Y v
AWir—1024 W=2 330253
SAW=2731 AWxx=1616
AWm=91 AWiir=65649
AWyop=486 _
SAW10=55527 AWen=4865 | ZAW=71000
AWGHZ7O3O
AWxx=17120
AWyk=249 SAW=24800
XXrcn=401
TCH 5.7%
W =254407
ZA W110 = 95 800
65871 (T-6ac) W=1099849
11832 ( Caiipam) —
)2 35 kB
W=1423302 43411 o
AWwi=37372 T-Bynax
 W=5675 | AWin=7895
MIIC AWxx=12349
AWMK:66
AWcn=1220 4,2%
XXT(‘][:l 80
ZAW=59082
Kenr. 3C Ipuropon
36388 16071 1358545
\ \ y 6-10 kB W=2510854 V¥
W=75697 w=2181669 |5233 (HBI) W=244955
IIpoune morpeduTenn AWyn=52184 Iorpeburenu 10 kB
AWur=12869 (DHepromnoToxk,
AWxx=32079 Onrycruk XKapbik)
AWyx=209
= 4,5%
SAW=97341
0,4 kB ¥
W=2 077 353 | 6975 (X.H.)
| saw=151642, uK=9840 |
W= 1915871 (nmotpebutenu 0,4)
\ METP. HOTP
1543 871 372000 AW=19790 | 5,32%
10p. HHIN

CTpykTypHO-0anaHcoBas Mojaeab norokopacnpenenenus B ceTax TOO “Onrycruk ZKapbik Tpausur” 3a 2014 r. (mera-
BaTT-4ac):

MOCTYIUIeHUE (OTIyCK) S3HEpruu B ceTb Wo. =2 770 350 MBT -u; motepu XAW =55 527 +95800+59 082497 341+8533+19 790+161 482 =
=497 555 MBtu, AW =1796% B TOM uuciie NOTEPH Ha KOPOHY, COOCTBEHHBIE HYIXKJbI, M3MepHUTeNbHbIH Komiuieke, XX TCH
AW =6085+10455+988+584 =18109 MBT1u

W:W 1 896 081
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AWHOPM :AW2220 +AW2”0 +AW235 +AW26710 +
+AW20,4 + AWEKOpOHa + AWZHK + AWZHPJ‘IOCT (1)
+AWs A+ HB+ AW,

rue AWHOPM — CyMMapHbI€ HOPMAaTHBHBIE IIOTEPH,

AW, , — HOPMAaTHBHBIC NIOTEPH B ceTsx 220 — 6 kB
- *
no HXTIO ; AW 04 — HOPMATHBHbLIE MOTEPU B CETH

0,4 xB; AWs  —pacuCTHbIC IOTEPH HA KOPOHY st
cereit 220 — 110 KB; AWy~ — mortepu anekTposHep-
THH B U3MEPUTENIbHOM KOMIIeKee; AWy - — mioTe-
pu snekrposneprun B CK (CHHXpOHHBIH KOMITEHCa-
top), BCK (Garapest crarMyeckux KOHJICHCATOPOB),
PeaKTOpax U APyrue NOCTOSHHEIC noTepu; AWy —
pacxol SJIEKTPO’HEPrUM Ha COOCTBEHHBIC HYKIbI
nojcTannui, pacyér mo uHcrpykmu (P 34.09.208);
HBJ] — nonycrumelii Hebanauc; AW, — MeTposoru-
YecKasi IOrpeIIHOCTb.

HopMaTtus motepb 3MeKTpUYECKON SHEpruu is
KaX10H cryneHu HanpspkeHus 220 — 6 kB — 31o 3Ha-
YeHHe ToTeph (B MeraBaTT-uacax), OIpeesEHHOE 0
ko3¢ ¢punmentam HXIID npu nnanupyembix wim dak-

*
IIpu HEOOXOMMOCTH TIOTEPH B OTIENBHBIX JIMHUSIX OMpPEICIs-
FOTCSI TIPSIMBIM PAcu€TOM U J0OABISIFOTCS. K MOTEPSIM, PacCuu-
TaHHbIM 0 HXIID.

Taoaumma 1

TUYCCKHUX 3HAUYCHUAX IOTOKOB IJJICKTPOSHCPIHUHU, I10-
CTyIaromux B CCTU I[aHHOﬁ CTYIICHU HAIIPSKCHUA.
B O6HI€M BUC HOpMaTI/IBHaH XapaKTepI/ICTI/IKa I10-
TepI) JUIA Ka)I(Z[Oﬁ CTyHeHI/I HaHpH)KeHI/ISI NUMCECT BU.
w 2
JI+T T
=K T, +K’ S

H

AW )

HXTIY

e Ky — K03(h(UIUEHT TMOCTOSIHHBIX MMOTEPh, COOT-
BETCTBYIOLIUI XOJOCTOMY XOAy TpaHC(OpMaTopoB;
K™ — xo>(UIIeHT TepeMeHHBIX (HArpy309HbIX)
norepb; 1 — MPOJOIKUTEIBHOCTD TIEPUOA, IS KO-
TOPOTO OIpPENENsIeTCST HOPMAaTHB TOTEPh 3JIEKTPO-
SHeprum (Mecsll, KBapTal, Ton); W, — MOTOK 3IeKTpo-
SHEPTHUH, TOCTYMANIUN B CETH JaHHOU CTYIIEHH Ha-
MPsDKEHUs, 3a epuox Ty,

Pacuér norepp anexTposHeprun U KodhduimueH-
toB HXIID nmns Bcex cTymeHel HampsDKEHUS OCYIIe-
CTBJISIETCSL 110 OJIHOM M3 NpOrpaMM pacd€ra IoTepb
AJIEKTPOIHEPTUH, COIIACOBAHHOW C TEXHHUYCCKHM
JKCIEPTOM, 10 (hPaKTHUYECKUM CXeMaM M TEXHUYECKUM
XapaKTePUCTUKAM 3JIEMEHTOB CETH IPU COOTBETCT-
BYIOIIUX (DAKTHYECKUX PEKUMAX, CIIOKUBIIIHXCS B Ce-
TSAX DHEPTONPEANPHUATHS 3 MPEIIISCTBYIONIHNA TTepH-
on Bpemenu (ron). Koaddummenter HXIID moxHO
OTPENENATh MO Pe3yJibTaraM pPacuéTOB TEXHUYECKUX

Ceoanasi Ta0.1MIA PACUYETHBIX NMOTEPD 3JieKTposHeprun 3a 2014 r. B aaekTpuyeckux cersx “Ounryctuk 2ZKapoik Tpansur”

Pacuérnbie Pacuérnbie CymMapHbIe
1oTepH, HOpPMAaTHBHBIE KO3(- Jlpyrue coctaBisomue norepb, MBT-u| Npor{osupyemoie
Iepetoku MBrt-4 (HIHeHTH! noTepu
SIERTPO- Pacuérnast HopmaTuBHas
U, xB S AW, AWH&]_p Ky« AWmIp xapakrepucruka noreps [Kopo-| C.u. | XX | UK |I[Ipoune| MBt-u %
W MBru JIMHUS + JIAHUS + (HXTID) Ha IIC |TCH
’ TpaHc- TpaHchop-
thopma- MaTop
TOp
110 Ot Wap-| 1616 53318 | — - [pssmeiM pacuérom mo| 502 - - | 91 - 55527 | 5,7
I'aC BJI or apI'D3C
319271
2330253| 17120 | 72679 | 1,954 0,117 - 107 | 1.954T + 486 | 4865 | 401 | 249 - 95 800
HWy-0117-10)T
35 1423302 12349 [ 45267 | 1,41 | 0,195-10° | L4IT+ — [ 1220 | 180 | 66 — 59082 | 4,2
HW2,-0195-107)T
610 [2 181 669( 32079 | 65053 | 6,33 |0,1197 - 1073|3667 + - - - | 209 97341 | 4,5
HW50-01197-107)T
0,4 2077353 - 151 642 - - 0,073 W4 - - — 19840 161482 7,77
Mertponoruueckasi MOrpeIIHOCTD 19790 | 5,32
JlomycTiMerii HebanaHe 8533 0,31
Htoro 497 555( 17,96

Mpumeuganus: 1. XX —xonocroit xox; C.H. [IC — cobctBennsre Hyx b1 noactannum; TCH — tpancdopmaTop cOOCTBEHHBIX HYXT;
UK — u3mepurensHbiil Kommuieke. 2. CyMMapHbIe TOTEpH 3a pacYETHBIN IEpUo;

AWs = AW 1g +AWss + AW 1o + AWy 4 + AW oy + AWy = 497 555 MBT-4; IV — mOCTYIIICHUE 9ICKTPOIHEPIUN B CETH

2770 350 MBT4; AW =

2770350

497 555

100 =17.96%.
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Tadoaumma 2

Crpykrypa 0anaHca U TexHuuyecKux norepb 3a 2014 r. B anekrpuyeckux cerax TOO “Onryctuk 2Kapwik Tpanzur” B coor-

BE€TCTBUMU C HHCprK[ll/leﬁ

Ne ii/m ITokazaTennb Bcero 110 -150B | 27,5 - 60 kB 1-20xB 0,4 kB
1 [Tpuém siexTposHeprur B ceth, MBT-4, Bcero 2779 686 | 2649 524 777703 52459
B Tom uncne:
1.1 ot HapI'DC 319271 319271 - - -
1.2 OT CEBEPHBIX UCTOYHUKOB 2330253 | 2330253 - - -
1.3 Caiipam 11 832 - 11832 - -
1.4 T-6ac 65 871 - 65 871 - -
1.5 Kenr. 3C 36 388 - - 36 388 -
1.6 IIpuropon 16 071 - - 16 071 -
2 Otaua >eKTposHeEpruu U3 cereil, MBT-u, Bcero 9336 9336 - - -
2.1 B tom uncne apl2C 9336 9336 - - -
3 [Ipuém d1eKTpodHEPrun U3 CETU CMEKHOIO HAIIPSKCHUS, - - 1389011 | 2458394 | 2084328
MBrT-4, Bcero
B Tom uucne u3 cereil HanpspkeHueM, kB:
3.1 110 - - 1389011 | 1099 849 -
3.2 27,5-60 - - - 1358 545 -
33 1-20 - - - - 2084 328
4 Otzaya 3JeKTPOIHEPTUH B CETU CMEKHOT0 HAIIPSKEHUS, - 2488860 | 1358545 | 2084328 -
MBT-4, Bcero
B ToM uncne B ceTn HanpsbkeHHeM, KB:
4.1 27,5-60 - 1389011 - - -
4.2 1-20 - 1099 849 | 1358545 - -
4.3 0,4 — - - 2084328 -
5 OTIycK 31eKTpodHeprud B ceTh (. 1 —m. 2 + 1. 3), 2770350 | 2640188 | 1466714 | 2510853 | 2084 328
MBT-uy
6 O06BéM (Konl/meCTBo) TiepeIaHHoi (ToTpeOIEHHOM) Ammek- | 2 292 584 - 49 086 320 652 1922 846
Tpo3Hepruu , MBT-u, Bcero
B Tom uucne:
6.1 00bEM (KOMYECTBO) nepeaanHoi (notpednéunoit) anek-| 50 386 - 43411 - 6975
TPOIHEPIHHU MOTPEOUTEIISIM, HEOCPECTBEHHO MO~
KIIFOYEHHBIM K IIMHAM ITOJICTAHILIMH:
6.1.1 MIEPBUYHBINA YPOBEHb HaNpspKeHUs noacTanuu BH 43411 - 43411 - -
6.1.2 TIepBUYHBIN yPOBEHb HanpspkeHust noactannnu CH1 - - - - -
6.1.3 NePBUYHBIA YpOBEHb HanpsikeHus noactanuuu CHI1 6975 - - - 6975
6.2 pacxof 3MeKTPOIHEPTUH Ha IPOU3BOJICTBEHHBIE (C - - - - -
Y4ETOM XO3AHCTBEHHBIX ) HY Kb
7 daxTuyeckue (0TYETHBIC) IOTEPH IEKTPOIHepruu B cetu | 477 766 151 328 59 083 105 873 161 482
(m. 5—m. 6 — 1. 4), MBt9y
7.1 CripaBo4HO: (akTHdeckie (0TYETHBIC) TOTEPH AIEKTPO- 17,2 5,7 4,0 4,2 7,7
SHEPIHU B IPOIEHTAX OT OTIYCKa AIEKTPOIHEPIHHU B CETh
(. 7/1. 5), %
8 TexHONOrHYECKHE TOTEPH BNIEKTPOIHEPrHH, MBT-u, Bcero| 477 765 151327 59 082 105 874 161 482
B ToMm uncne:
8.1 YCIOBHO-TIOCTOSTHHBIE 81273 25330 13 815 32 288 9840
8.2 Harpy304Hble 387959 125997 45267 65 053 151 642
8.3 HoTepy, 00yCIIOBICHHBIE JOIIYCTUMBIMH HOTpeIiHoCTs- 8533 - - 8533 -
MU IpHOOpoB yuéra
8.4 CrpaBoYHO: TEXHOJOTUYECKHUE TIOTEPU DIIEKTPOIHEP- 17,2 5,7 4,0 42 7,7
THHU B IPOIEHTAX OT OTITYCKa 3JIEKTPOIHEPTHH B CETh
(m. 8/m. 5), %
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Ne /i ITokazaTenn Bcero 110 - 150 kB | 27,5 — 60 kB 1-20«B 0,4 xB
9 CrpaBouHO: HETEXHUUECKHE TIOTEPH AIIEKTPOIHEPTUH (11 1 1 1 -1 -
7/m. 8), MBt-u
9.1 CripaBoYHO: HETEXHUYECKHE TIOTEPH AIIEKTPOIHEPTUN 0 0 0 0 -
B IIPOIIEHTAaX OT OTIYCKa 3JIEKTPOIHEPIHHU B CETh
(. 9/m. 5), %

* [Ipuka3z Mununcrepcrsa sHepretuku PO ot 30.12.2008 “O6 opranmsanmu B Munucrepcre sHepretiku Poccuiickoit deneparmu pa-
00T 1O YTBEPKCHHIO HOPMATHBOB TEXHOJIOTUUECKUX ITOTEPh IEKTPOIHEPTUH NPH €€ Iepeaade 10 MIEKTPUIECKUM CeTsIM .

MMpumeuyanue. [Ipu popmupoBanuu H6ananca ¢ y4éToM 0COOCHHOCTEI POCCUIICKON HOPMATHBHOIT 0a3bl U3 MOTEPh ANEKTPOIHEPTUH
UCKIIIOYEH 00BEM MeTposoruyeckorr norpemsoctd (19 790 MBt-4, tadmn. 1), yurén tonpko nomyctuMblii Hebananc (8533 MBrt-u,
Tabun. 1) ananornyno npuHsATOMy B Kazaxcrane moaxoay Ha ofHOM ypoBHe HanpspkeHus 6(10) kB.

IIOTEPH JICKTPOSIHEPT U, BBIIIOJTHCHHBIX CXEMOTCXHH-
YCCKUMH METOOAMM:

AWJ'H’TT
x =K, =, (3)
T w2

e AW, — noTepH Xoa0cToro xoaa, MBt-u; AW, —
Harpy304Hbl€ NOTEpU WIEKTposHeprun, MBTu; T —
MPOAOIKUTENFHOCTD MIEPHUO/IA, 32 KOTOPHII paccuuTa-
HBI TEXHUYECKHE ToTepu (Tof, MecsIl, KBapTal B 3a-
BHCHUMOCTH OT JAJIbHEHIIIET0 UX IPUMEHEHMS).

Koadpdpummentst Ky u K, onpenenstorcss OTAeb-
HO JUIsl KOKIOW CTyneHH HanpspkeHus. OOImui Bua
koa¢p¢punmentoB HXIID cetn omHOW cTyneHH Hanpsi-
)eHus1, oorenuasrIone Heckonsko POC (I1D9C), pa-
BEH CyMMe:

Kxx = Kxxl + Kxe + KXX3 +.o..t Kxxna (4)

rae Kixi — Kxxn — K03(pPHUIIIEHTHI, XapaKTepu3yIomme
MOTEPH XOJIOCTOTO XOJa TPaHC(HOPMATOPOB OTIEIb-
HEIX POC (I12C);

10PN (K WP +K WS+ K W)
W

K

H

(&)

e Kui, K, Ky — K03hGUIUEHTHI, XapaKTepru3yIo-
IIME HArPy30YHBIC MOTEPH DICKTPOIHEPTHU OTIIEINb-
ueix POC (IISC); W), W,, W, — HOTOKH 3IE€KTpO3HEp-
THH JIJIS1 CBOCH CTYIEeHHU HampsDKEHUs oTaenbHOl POC
(I13C), MBt-u; Wy =W, + W, +... +W, — cymMapHbIit
IIOTOK SJICKTPOSHEPIUM B CETh JAHHOI'O HAIIPSKCHUA
1tst Becero oobenuueHust (POK).

Ucnonb3yss HOpMAaTUBHBIC XapaKTEPUCTUKU I10-
TEPh JJIEKTPOIHEPTUU M OXKUJAEMOE TOCTYILICHHE
AJICKTPOIHEPTUU HA KaXKJIOM YPOBHE HANPSHKCHUS,
PACCUUTHIBAIOTCS MPOTHO3UPYEMbIC HOPMAaTHBHBIC
MOTePH B JIMHUAX 3JICKTPONEpeladd U OOMOTKax
TpaHcpOopMaTopoB.

B cnyyae peskonepeMEHHBIX PEXKHMOB PadOThHI
OTJENbHBIX CETEH IOTEPU B HUX ONPEACISIOTCS Mpsi-
MbBIM Pacu€ToOM Kak 3a MPOIIEIIINN NEPUOJ, TaK U Ha
MPOTHO3UPYEMBII MEpHO] BpeMeHH. B HOpMaTHBHbIC
XapaKTCPUCTUKU TII0 JAaHHOMY KJIACCy HAIIPSKCHUA
pe3ysbTaThl pacu€ToB HE MOMajarT. PaccuuTaHHbIe

TaKUM 00pa3oM MOTEepH HOOABIAIOTCS K pe3yIbTaTaM
pacuéroB moteps o HXIID.

[Totepu Ha xopony B JIDII 220 — 110 kB, morepu
B PEAKTOpax, B U3MEPUTEIbHBIX KOMIUIEKCAX, PaCXO.l
Ha COOCTBEHHBIE HYKIbI MOACTAHIUN M JIPyTHE CO-
CTaBJIAIONIUE TTOTEPh TAKKe JOOABISIOTCS K MTOTEPSM,
paccuntanabpM 1o HXTIO.

JlocTomHCTBaMH HOPMHUPOBAHUS M aHAIN3a IIO-
tepb mo HXIID u cTpykTypHO-6a1aHCOBBIM MOJIEISIM
MTOTOKOPACTIPEIEICHUS HIIEKTPOIHEPTHH ABIISIOTCS:

HaIIAHOCTh W TPO3PavyHOCTh paclpeneIeHus
NIEKTPOIHEPTUHU U MOTEPh MO KJIacCaM HaPSIKEHHS
(cTpyKTypHO-0aJIlaHCOBBIE MOJICNIM TTOTOKOpacIpeie-
JICHUSI SIIEKTPOIHEPTUN);

BO3MO)KHOCTh CPAaBHHUTEJIFHOTO aHAJIN3a MEPETOKOB
Y pacu€THBIX MOTEPh AIEKTPOIHEPTHH B JUHAMHUKE;

BO3MOXHOCTb IOJIy4E€HHUSI NPHU MPABHUIBHOM TIPO-
THO3€ TIEPETOKOB AJIEKTPOIHEPTHH IO YPOBHSIM Ha-
MPSDKEHUS TOCTaTOYHO TOYHBIX NMPOTHO3HBIX MOTEPh
UIEKTPOIHEPTUH KaK [0 YPOBHAM HAIPSDKEHUS, TaK U
B LIEJIOM T10 MPEANPHUATHIO;

BO3MOXHOCTb IE€pPEyTBEPXKAECHUS HOpMaTHBa IIO-
Tephb B CIIy4ae peopraHu3aluy MpenpusTus, U3MeHe-
HUS OaJlaHCOBOW TPUHAIC)KHOCTH OTAEIBHBIX DJICK-
TPUYECKUX CeTel B cocTaBe MPEANpUSATHs, U3MEHe-
HUS COCTABISIIOMINX TOTEPb, K03 PUIIEeHTOB HOpMa-
THUBHBIX XapakTepucTuk norepb HXIII;

BO3MOXKHOCTh TOCJIE aHaiM3a OajaHca 3JIEeKTPo-
SHEPrUM Ha IMPOTHO3MPYEMBIM MEPHON C MOMOILBIO
pacuétubix KoapPuuuentos HXIID mo kiraccam Ha-
MPSDKEHUS. U OCTAJIBHBIX HOPMAaTHBHBIX COCTaBIISIIO-
LIUX TTOTE€Pb COCTABUTH CTPYKTYPHO-0aIaHCOBYIO MO-
JIEJIb TOTOKOPACIIPEIEIEHUS] HA IPOTHO3UPYEMBIH Tie-
pUOJ C MOCIEYIOUEH NpPOBEPKOH JOCTOBEPHOCTH
MIpOrHo3a u koppekrtupoBanHoit HXIID.

Cywecmeyiowuilt nopsaooKk HOPMUPOBAHUA NO-
mepb INeKMPUUecKoil IHEPUU Pe2UOHAIbHBIX IHED-
zemuueckux komnanuii (PIK).

B 2015 r. HopMupoBaHUE OTEPH JIEKTPOIHEPTUU
10 YPOBHSAM HampspKeHUs ObII0 oTMeHeHO. B 2017 1.
MOSIBIIIOCH TpeOoBaHWe MUHHCTEPCTBA HAIMOHAJb-
Hol sxoHoMUKH PK: “HopmaTuBHbIe MOTEPH JOIKHBI
yTBepkAaTecsi KoMUTETOM MO peryinupoBaHUIO €CTe-
CTBEHHBIX MOHOIOJMM M 3allUUThl KOHKYPEHIUH
(KPEM)”. MunuctepctBo sHepretuku PK npu 3Tom
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OT HOPMHPOBAHMS TOTEPH SJIEKTPOIHEPTUH B HIICK-
TPUUYECKUX CETAX (PAKTHUECKU YCTPAHUIOCh.

B “Crparernueckom miane Arenrcrsa PecryOmu-
ku KazaxcTan no peryaupoBaHHIO €CTECTBEHHBIX MO-
Homoymid Ha 2011 — 2018 r.” Ne 1565 (mynkT 1.1.1)
3allJJaHMPOBaHa IIOJIHAs JMKBUAALHA ‘‘CBEpXHOpPMa-
TUBHBIX” TOTEPh B JJEKTpUUYECKUX ceTax k 2015
YpoBEHb HOPMAaTHBHBIX TEXHHUYECKHX IMOTEPH 3JEK-
TPUYECKOM SHEPrUM B NIEKTpUUECKHX ceTax Kaszax-
crana B 2018 r. moimkeH Ob11 coctaButh 13,0%. Oue-
BHUJHO (M 3TO NOATBEPKIAET BECH PEIBI YN OIBIT
pacy€ToB M aHaJIM3a IOTEPb), YTO ‘TIMKBUAMPOBATH”
BCE CBEPXHOPMATUBHBIE OTEPH HEBO3MOXKHO TEXHH-
YEeCKH U HELeJIeco00pa3HO SKOHOMUYECKH.

Ilo nmannbIM, mpencTaBiasieMblM B MexXTyHapoa-
HOE€ YHEPreTHUECKOEe areHTCTBO U MUPOBOH OaHK, MO-
TEpH NEKTPOIHEPIUU B dIEKTpUUECKUX ceTsax Ka3zax-
cTaHa cOCTaBIAIOT 8%, MO OLIEHKAaM IKCIEPTOB, OHU
HaxoasaTcs Ha ypoBHe 15%. K coxanienuto, B ClI0KUB-
LIMXCS YCJIOBHSIX JTOCTOBEpHOE 3HaueHHe (hakThue-
CKHX M HOPMAaTHBHBIX IIOTEPh B CETEBBIX KOMITAHUSX
3a nepuon 2015 — 2018 rr. npakTH4eCcKH HE U3BECTHO.
He mnpoBomuTcsi exeroaHelil aHaiu3 AWHAMUKHA H
CTPYKTYpHI OasiaHCOB M moTeph B cersix POK. Panee
Takoi aHanu3 nposoawics ¢pupmoii TOO “Kazsnep-
roHasnagka”. CoOTBETCTBEHHO HE U3BECTHO, BBINIOJIHE-
HO JIM 3a/laHue yNoMsHyToro “Crpareruueckoro Inia-
Ha” 10 MOoTepsAM B ceTsax Ha ypoBHe 13% B 2018 1.

HenocraTtku cyuiecTByIolero nopsijaka HopMHpo-
BaHUS TOTEPb NEKTPOIHEPIUU B CETSIX PETHOHAIb-
HBIX HEPreTHYECKUX KOMIaHWN:

1. HeompenenéHHOCTh MPOTHO3a MEepeaad dJeK-
TPO3HEPTUH M0 CETSIM KaKJOTO KJIacca HaNpsKeHHS
Ha JIOJNTOCPOYHBIN TMeproA, GopMHUpYyeMBbIi TOTpedu-
TeJeM, OT KOTOPOTO 3aBHCAT Harpy304HbIE TOTEPU B
JUHUSAX 1 0OMOTKaX TPaHC(HOPMATOPOB U KOTOPHIN HE
HECET OTBETCTBEHHOCTH 3a MPOTHO3 MOTPEOIEHUs Ha
nepuon 5 net u doJee.

2. OtcyTCcTBHE KOPPEKTHPOBKH HM3MEHEHHUS HOp-
MaTHBHBIX MOTEPh 3JIEKTPOIHEPTUH PETHOHAIBHBIX
KOMITaHUI TI0 TPOIIECTBUU Toja (Harpumep, u3MeHe-

Taoamma 3

HHUE PEKUMOB PabOTHI CETH IO 3aJaHHIO0 MTOTpeOUTE-
JI5l; CHW)KEHHE WM YBEJIMYCHUE MOTPEONCHUs SIIeK-
TPOIHEPTUHU MOTPEOUTENAMH, HE YITEHHOE B 3asIBKaxX
Ha JIOJTOCPOYHBIN NEPUO; Pe3KOe U3MEHEHHE MOT0 -
HBIX YCJIOBHUH, BIHUSIOIIEE HA MOTEPU OT KOPOHBI Ha
JUHUSX, U Ap.). [lepeunciennbie GpakTopbl HE 3aBUCAT
OT PaboThl 3HEpreTHdeckux npennpustuid. Koppek-
TUPOBKa MOTEPh paspeuraercs 10 1 HOAOps TEKyIIero
roza 6e3 pakTHIeCKUX PacyE€ToB MOTEPh HOSOPS U Jie-
Kaops.

3. CpenneroqoBoi yTBEpKAEHHbIN HOPMATHUB MO-
TEpb JIEKTPOIHEPTUH Ha 3 — 5 JIeT HE COOTBETCTBYET
HOPMAaTHBY B JIETHUE M 3UMHHE MECSIIBI, YTO CO31aET
OosiplIve MpoOJIeMbl C HAJIOTOBBIMU OpraHaMH, Tpe-
OyIOLIMMH €KEKBapTaJbHOTO, @ TO M €KEMECIYHOIO
cpaBHEHHUS (PAKTHUECKUX MOTEPh CO CPEIHErOIOBBIM
YTBEPKAEHHBIM HOPMAaTUBOM U HaKa3aHUsI KOMIIaHUH,
HE BBITOJHSIONINX €r0 B OTAEIbHBIC MECSIIBI.

4. B mocnenueit penakuuu ‘“3akoHa O €CTECTBEH-
HbIX MOHONoONMAX” ot 27 nexabps 2018 T 3a Ne
204-VI ynmoaHOMOYCHHBIN oOpraH ‘“peanusyeT rocy-
JapCTBEHHYIO MOJIHUTUKY B cepax eCTeCTBEHHBIX MO-
HOIIONINH, pa3padaTbiBacT U YTBEPXKIAET MOKa3aTeIH
3((HEKTUBHOCTH JCATEIBHOCTH CYOBEKTOB €CTECT-
BEHHBIX MOHOMOJHH, METOMBI TapU(HOTO peryIupo-
BaHUsI, MOPSAOK (GopMHUPOBaHUS Tapuda CPOKOM Ha 5
ger u Oonee”. [lomuMo TpeOyeMbIX JIOKYMEHTOB,
CYOBEKT €CTECTBEHHOW MOHOIIONHMH JOJKEH Mpeaoc-
TaBUTh TAKXKE PACUETHI TEXHUUECKUX MOTEPD, “MPOU3-
BeZIEHHBIC HA OCHOBE THUIOBBIX HOPM M HOPMAaTHBOB,
neicTByromuyx B oTpaciu’. Ilpomio modyru nomirona,
a pa3bsSCHEHHMI MO ATUM IYHKTaMm 3aKOHa HET, B TOM
4rcie OTHOCUTENBHO ‘‘Tokasatenieid d¢dpdexkTuBHOCTH
JeSITeNbHOCTH CYOBEKTOB €CTECTBEHHBIX MOHOIIO-
Ui’ ¥ pacu€TOB TEXHUYECKUX MTOTEPh.

5. HeoObekTHBHOCTH (a YacTo, HEKOMIIETEHT-
HOCTH) yCTAQHOBJIGHUS! HOPMATHBOB IOTEPh 3JIEKTPO-
SHEPTUH B CETSIX CyObEeKTa €CTECTBEHHOW MOHOIIOIUH
YIIOJIHOMOYCHHBIM OPTaHOM, KaK MPaBUIIO, HE HMEIO-
MM CIIEUATUCTOB B 00JACTH MOTEPh AIEKTPOIHEP-
TMH M PAaCCMATPUBAIONINM TEXHUYECKYIO CYIIHOCTb

CTpyKTypa TeXHMYeCKHX moTepb jeKkrpodneprun B 6amance AO “KEGOC” u permonaibHbix KoMmanwii Kazaxcrana B

2013 r.

CTpyKTypHBIE COCTaBIISIOIIHE TOTEPh HIEKTPOIHEPIUH

Jlonst noTeps SIEKTPOSHEPTHHU B 2JIEKTPUUECKUX CETHX,
IPOLEHT CyMMapHEIX IIOTEPh

AO “KEGOC” POK
Harpy3ounble B IHHUAX 62,7 56,0
Harpy3zounsle B Tpancdopmaropax 1,3 5,0
XomocTolt Xox TpaHC(HOPMATOPOB 4,5 27,0
KopoHa B BO3JIyIHBIX JIMHHSIX 21,7 2,0
Kommnencupytomue yctpoiicTa 6,6 -
Pacxo/ Ha COOCTBEHHBIC HYKIBI ITOICTAHIIHIA 3,2 6,8
[Mpubops! yuéra - 3,2
Bcero 100 100
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ATOTO TIOKa3areisl TOJBKO CO CTOPOHBI (hPMHAHCOBOWM
TTOJTUTHKH.

6. Ilo cymecTBy, B Kazaxcrane Tak *e, Kak U B
Poccuu mpuHAT METOZT aAMUHUCTPATUBHOTO YCTAHOB-
JICHUsI HOPMAaTUBOB MOTEeph 0e3 yuéra (haKTHIECKOTo
COCTOSIHHSI 3JICKTPUYECKUX CETEH, MX 0COOEHHOCTEH
U PEKUMOB.

CrpaBeyIMBOCTH pajad, CJIEAyEeT 3aMETHTh, UTO,
MMOHUMAsT HEJJOCTAaTKU TaKOro HopMupoBanwms, Komu-
TE€T O PETYIHPOBAHUIO €CTECTBEHHBIX MOHOIIOJIHMA
Kazaxcrana gomyckaeT BO3MOXKHOCTh yCTaHOBJICHUS
3aIaHHBIX HOPMAaTHBOB Ha OCHOBE JOCTOBEPHBIX
JNMEKTPOTEXHUYECKUX Pacdy€ToB MO NPUBEAEHHOU B
JAHHOM CTaTbe METOAWKE U C HMCIOIH30BAaHUEM YIIO-
MSHYTBIX TPOTPAMMHBIX KOMITJICKCOB.

ITostomy psim POK ¢ ygactmem TOO “Dupma
“Kaz»nepronanasaka” MIPOIOIIKACT BEITIONTHSATH
pacu€Tsl mMoTeph Il 00OCHOBAaHWS HOPMAaTHBOB U B
HACTOSIIIEE BPEMS.

BbiBofb!

1. Pacuérel, ananu3, HOPMUPOBAHUE U CHUKECHHE
MOTEePh JIEKTPOIHEPTHN — CIIOKHBIC WHKCHEPHBIC U
SKOHOMHUYECKHE 3a][aud, TPEOYIoNrue KOMIUIEKCHOTO,
KBAJIM(UIIUPOBAHHOTO M CHCTEMHOTO IMOIX0Ja K HX
pEIICHUIO C YI4ETOM UMEIOIIETOCS OIBITA.

2. [IpumMensieMble B HacTosiiee BpeMsi B Poccuu u
B Kazaxcrane aiMHHHCTPAaTUBHbIE METOABI YIPABIIE-
HUS TOTEPSIMHU, € KaXyLIEHCs UX JETKOCThIO M Ha-
DISAHOCTBIO, KaK IOKa3ajga MpaKTHKa IUIAaHUPOBAHUS
[OTEPh B COBETCKUW MEPUOJ, NMPUBEIU K HCKIOUYE-
HUIO NEpCOHAaja 3EKTPUUECKUX CETel Hu3 3TOro
YIIpaBJICHUS U YCTAHOBJICHHUIO B LIEJIOM PSJIE CIy4acB
3aBEIOMO HEBBINOJIHUMBIX 3a/laHUN U K YMBIILIJIEHHO-
MY HCKaXEHHUIO OTYETHOCTH T10 TIOTEPSIM ““TIOJT HOpMa-
THB”.

3. MHOTOIETHHIA OTBIT YOSAUTEIHHO ITOKA3aJ, YTO
peanbHOE CHUKEHHE TIOTEPh ANEKTPOIHEPTUU B AJIEK-
TPUYECKHUX CeTAX, IPPEKTUBHOE HCIIOIB30BAHUE OT-
paHUYEHHBIX (PMHAHCOBBIX M MaTepUaJBHBIX peCyp-
COB Ha 3TO CHIDKEHHUE MOKHO MOIYYUTh MPU YCIOBHHU:

aKTUBHOTO M KBAJTH(DHUIIMPOBAHHOTO YYaCTHUs Tep-
COHAJla DIIEKTPUYCCKUX CETEH B HOPMHUPOBAHUU U
CHIDKEHUM TOTEPh, B OOOCHOBAaHMHM U BBITIOJHCHUU

HOPMATUBOB;
HCIIOJIb30BaHUs COBPEMCHHBIX  IPOTpaMMHBIX
CpeactTB M CHUCTEM  MOHUTOpHMHIA PE3YyJIbTAaTOB

pacu€ToB 0aJaHCOB M TOTEPh JCKTPOIHEPTHUA U UX
CTPYKTYphL. UeM JocToBepHEe Oy/IeT U3BECTHA CTPYK-
Typa TOTeph U 0aJIaHCOB, TEM IICJICHANIPABICHHEE U
s¢dpexTHBHEE MOXKHO Oy/IeT BKJIJBIBATh CPEACTBA HA
CHIDKEHHE MTOTEPh;

CO3JIaHUs HE Ha CJI0BaX, a Ha JIelic JIeHCTBCHHOMN
CHCTEMbI CTHMYJHPOBAHMs 3a CHIDKCHHE IOTEPh C
MIPHOPUTETOM MOOLIPEHHUS 3a PE3yibTaT (haKTHIECKO-
IO CHH)KEHUS [TOTEPh, @ HE HAKa3aHUS 3a MOBBIIICHHUE
HOpPMAaTHBa;

3aMHTEPECOBAHHOCTHU MEPCOHANA B CHIDKCHUHU MO-
TEpb, a HE B €10 OOSI3HU HE BHIMOJIHUTH HOPMATHUB;

COIIaCOBAaHUS HOPMAaTHBOB MOTEPb U IMPOrpaMM
UX CHIDKEHHSI C COOTBETCTBYIOMIMM UX (PMHAHCHPOBA-
HUEM M OLECHKOH 3((eKTUBHOCTH, a TaKKe MNepco-
HaJbHOM OTBETCTBEHHOCTHIO 32 BBINOJIHEHUE U KOH-
TPOJIEM BBITIOJTHEHHUS.

4. Jlns B3aMMHOU YBSI3KM HOPMaTHBOB MOTEPb, Me-
POTIPUATHIA MO WX CHHKEGHHUIO W CTUMYJIHPOBAHHS
CHIDKEHUS TIOTEPh /10 HOPMATUBHOTO YPOBHS (MM MX
MOJIICP KaHNS Ha TOM yPOBHE) JOJDKHBI OBITH paspa-
00TaHbl, yTBEPKACHBI U BBEICHBI B IEHCTBHE METOAH-
KM pacuéra (paKTUYeCKUX MOTEepPh JIEKTPOIHEPTUHU B
MarvcTPaIbHBIX U PAaCHpPEACTUTENbHBIX CETIX, a TaK-
Ke METOIMKH pacuéra pakrnyeckoi 3pdexkTuBHOCTH
MEpONpPUATHN 10 CHWKEHUIO moTepb. IIpu orcyrer-
BHH TaKUX METOIMK UMEETCS MHOKECTBO BO3MOXKHO-
CTel MOArOHKHA (aKTUYECKHX MOTEPh K 3aJaHHOMY
HOpPMAaTHBY.

5. HeoOxoammo BepHYTHCS K 0OOCHOBAaHHIO HOP-
MaTHBOB U NPOrpaMM CHIKEHUS IOTEPb M KOPPEKTHU-
POBKE 3THUX NPOrpaMM Ha OCHOBE 3JICKTPOTEXHHYE-
CKUX pacuéToB, a HE aAMHHUCTPATUBHBIX METOIOB, C
Y>KECTOUEHHEM KOHTPOJISI JOCTOBEPHOCTH PAcCUETOB U
HMCXOMHON WH(OpPMAIIUH, MPUMEHEHUEM KBaJTH(UIIN-
pPOBaHHOW M HE3aBHUCHMOMU KCIIEPTH3HI pacuEéToB [16],
C  HCIIOJNb30BAHMEM  OIEPATHBHOIO  CPABHEHUS
pacdyETHBIX U (aKTHUECKUX MOTephb. B KauecTBe nepe-
XOIHOTIO Meproja HeoOXOAUMO COYeTaHHE aAMUHHCT-
pPaTUBHBIX METOOB C JOIYILEHHEM BO3MOXKHOCTH
KOPPEKTUPOBKM HOPMAaTHBOB Ha OCHOBE IIpoO-
BEAEHHBIX PACUETOB.

6. OTMEHa aJMHUHHCTPATUBHBIX METOJ0B HOPMH-
poBaHHs OOYCIIOBJIEHAa TakXe IepexoJoM o0enx
CTpaH Ha UIU(POBbIE METOABl YNpaBJICHHS OH3-
HEC-TIPOLIECCAMU M PEXUMaMU PaOOTHI dJIEKTpHUe-
CKHX ceTeH.

7. YuuTblBasi BaXHOCTb CHWXXCHMSI IOTEPb IS
sHeprocOepekeHHsT ¥ TIOBBILICHUSI JHEPTEeTHYECKOH
3G PEKTUBHOCTHU B JIEKTPOCETEBBIX KoMIUIeKcax Poc-
cum, Kazaxcrana u qpyrux crpal — ydactHul EBPA-
30C, mpexncrasnseTcs Leaecoodpa3Hoil pa3zpaboTka
OCHOBaHHBIX Ha 3aKOHAaX 3JIEKTPOTEXHHKH MEXKTOCY-
JApCTBEHHBIX CTAHJIAPTOB B 0ONACTH HOPMHPOBAHMUSI
1 yNpaBJIeHUS MOTEPSIMU JIEKTPOIHEPTHUN B AIEKTPH-
YECKUX CETAX.
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