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(@& TABPUAA DAEKTPUK

CoBepLUeHCTBO TEXHUYECKMX pelieHui




«Hapog, He 3HaroLWMin CBOEero rnpoLwsioro, He MMeeT byayLlero», — OTMeYyasl BblAatoLLNACS
PYCCKNIN yueHbIn Muxann JTJoMOHOCOB. Tak 1 MHXeHep, He 3HaLWui nctopuu cesoero Jlena,
He cMoXeT 6bITb No-HacTosweMy 3ddeKTUBHBIM B CBOEM pa3BuTUIN. Bce Benvikmne naen
POXAALOTCA He Ha NMycToM MecTe. OHU ABAAKTCA MPOAYKTOM AeATeNIbHOCTU NIoAel,
KOTOpble 061a4at0T AOCTAaTOUYHbLIMM 3HAHNAMU 1 He BOATCA ABUTaTbCA K LOCTUXKEHUIO Lesn.
TanaHTAMBbIE nccnegoBaTenn, GU3NKN U SNeKTPOTEXHUKIM OCTaBUAM Noc/e cebs becueHHoe
Hac/ieave pasinyHbIX Uaen 1 N306peTeHnN. STV OTKPLITUA NPeACTaB/SAT CO60M Lenyto
3MOXYy B Ppa3BUTUM Haykn 06 snekTpuyectee. IMEHHO OHU CO34aN COBPEMEHHYI0 chepy
3/IeKTPO3HEepPreTUKM, KOTOpPas y)Ke HeCckosIbKO BEKOB ABNSAETCH KNH0UYeBOW OTPaC/bIo
MNPOBOW 3KOHOMUKWN. Chepbl 3/IEKTPOTEXHUKWN N INEKTPOIHEepPreTUKN MpoLim 601610V
NyTb OT 3KCMNeprIMEHTOB y4YeHbIX B JlJabopaTopusx 40 CO34aHNA TEXHOJIOTNA,
NPOHU3bIBAIOLLMX HALLY eXeAHEBHYI0 XUN3HeLeATe/IbHOCTb. TV TEXHOJI0TY NO3BOINAIN
BbIBECTW YesloBeYeCTBO Ha COBepPLUEHHO HOBbIV YPOBEHb XM3HU, U3MEHUTb XapakTep
o6LLecTBa 1 ero 3BOOLNIO.

KoprnopatuBHbI KaneHaapb 2024 rofa NocBALLEH NCTOPUN 3/IEKTPOTEXHUKN
N 3/1eKTPO3HepreTk. Ha 12 cTpaHmnuax Bbl HaAeTe OCHOBHbIE BEXW, CUMBOIN3NPYIOLLME
3Tanbl 3BOIIOLMN AaHHBIX Chep:

* OTKPbITNE OCHOBHbLIX 3dKOHOB,
yTBeEpPXAEHNE SNTEKTPOTEXHUNYHECKNX eANHNL U3MEePEHNA,

CTaHOBIEHNE SNTEKTPOTEXHUKUN N SNTEKTPO3HEPTETUKN,

pa3BuTUE 3N1eKTposHepreTnku B Poccnmckon nmnepumm n CCCP;

pedopMa aHepretTnkun B Poccuiickonm degepauunu;

MHTENNEKTYA/TN3aUNA U |_|,|/|c|>p0|3|/|3a LnA.

PaKTbl HA KaXXA0WN CTPaHWLLEe PacnosioXeHbl CHU3Y BBEPX A8 UNNOCTPaLUN
npeemMCcTBEHHOCTU NAe N OTKPbITUI. Ha OCHOBe OTKPbLITUM O4HUX YUYEHbIX, KakK

Ha PyHAAMEHTe, BO3BOAWINCE MOC/IeAytoLLmMe pelleHnsa 1 n3obperteHund, bnarogaps
KOTOPbIM HacTosILLlee CTafIo BO3MOXHbIM. ICTOPUSA SINeKTPOTEXHUKN N INEeKTPOIHEePreTnKm
B OUepesHOW pa3 A0oKa3blBaeT Hepa3pbIBHYIO CBSA3b YYEHbIX, 30bpeTaTenen pa3HbIX CTPaH
MNpPa BHE BPEeMeHU 1 06CTOATeNbCTB.

[MONHYHO NCTOPUIO BCEX 3TAMOB PasBUTUS Ansa ewe 6051€e NOMHOro NOrpy>XXeHus
3NEeKTPOTEXHUKW U 3N1EeKTPO3IHEPreTUKY B UICTOPWIO 3N1eKTPOTEXHUKW MPUrIaLLaem
MO>HO NOCMOTPETb Ha canTe B «bnbnoTteky sHepreTrka» Ha camTe

MupaneKkTpuyecTea.pdp tavrida.ru
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AHBAPD @ TABPUAA SAEKTPUK
OBEPLUEHCTBO TEXHUYECKMNX pelueHui



OTKprTI/Ie OCHOBHbIX 3aKOHOB,
yTBep>XXAEeHUNE INNEKTPOTEXHNYHECKUX eANHNL namepeHuns

VII BeK A0 H.3.

[JpeBHerpeuecknin punocod ®anec MnneTckmin
06HapY>XW CBONCTBO HATEPTOro AHTapPs NPUTATMBaTb
Menkue npeameTsl. AHTapb B peBHel peynn
Ha3blBasCa 31eKTPOoH. MNo3ToMy dasieca NPUHATO
CUYNTaTb MepBOOTKPbIBATENEM 3/IeKTPUYECTBa.

XVI Bek

JleoHapAao Aa BuHUM caenan nepeble HabPOCKN
LUMAMHAPA NapoBOi MaLLVHbI C MOPLLUHEM

1 npejckasaHvie BOJHOBOW NPUPOoAbI CBETa

1 MarHeTusMma.

I BeK Ao H.3.

ApeBHepumckunii dprnocod 1 noat Jlykpeunii Kap

B noame «O Npupoge BeLLei» Aan 04HO U3 NepBbIX
Hay4YHbIX 06'bSICHEHNI MarHeTN3Ma, OMNMNCbIBas MarHuT,
NPUTSATMBaOLLMI XXene3Hoe KOMbLO.

I Bek

MnnHuiA CTapwumnin B «<ECTECTBEHHOW NCTOPUN»
OTMETWJI, UTO Ha3BaHNe «MarHUT» MPON30LLNO

OT nacTtyxa no nMeHn MarHec, KOTOpbIi 06HapyXun,
YTO ero baLMaKkm € XenesHbIMU FrBO3AsMUN 1 NMOCOX
npuannau kK 3emne. Ckopee BCero, CJ1I0BO «<MarHUT»
MPOV30LLI0 OT Ha3BaHWsA pernoHa MarHucus, rae
JpeBHYVe rpeki OTKPbIIN 3a1eX1 MarHUTHOM pyAbl.

XIII BeK

YueHbliii MeTp MNeperpuH B «KHMUre o MarHuTe» onucan
CeBEePHbIN M HOXHbIN MOAKCa MarHUTa, a Takxe ABa
BMZA B3aMIMOAECTBUS MOJIIOCOB — MNPUTSIXXEHNE

1 OTTankuBaHue.
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®EBPAJIb (@ TABPMAA SAEKTPUK

COBepLIJEHCTBO TEXHUYECKMNX DEUJEHMVI



OTKprTI/Ie OCHOBHbIX 3aKOHOB,

yTBep>XXAEeHUNE INNEKTPOTEXHNYHECKUX eANHNL namepeHuns

1600

Yunneam M'mnbept gokasas, YTo 31eKTpUYecKuMun
CBOMCTBaMW 0bnajaeT He TONbKO AHTapb, HO 1 anmas,
cepa, CM0a, ropHbI XpycTanb. OH BbIABUHYA
rmnoTesy, YTo 3emMns ABNSETCH TMraHTCKUM MarHMToMm
1 0BHapPYXXMJ1 BO3MOXHOCTb HAMarHM4BaHWs xenesa
NOCpesCTBOM 3€MHOr0 MarHeTM3Ma, a Takxe
YCTaHOBW/, UTO «CTEeMeHb 31eKTPUYECKON CUMbI»
6blBaeT pas3nnyHas.

1650

OTT0 dOH epuke 1306pen NepByrd NPOCTENLLYIO
3N1eKTPOCTATUYECKYO MaLLUMHY — LWap M3 cepbl,
HacaXeHHbI Ha XeNe3Hy 0Cb, YKPernaeHHY

Ha JepeBsiHHOM LUTaTMBe. Mpun HaTMpaHWK Wapa
NaZoHAMU PYK UK KYCKOM CyKHa 6b110 3aMeYeHo
cnaboe ceeveHue.

rotdpug NelibHnL, NoNb3yAack MaLLMHON Fepuike,
BrnepBble 06HaPYXXN 3N1eKTPUYECKYHD NCKPY.

1729

CredaH lpeli pasgennn Tena B 3aBUCUMOCTU OT UX
OTHOLLEHWS K 31EKTPUYECTBY Ha ABe rpynmbl:
NMPOBOAHUKN (MeTaninyeckas HUTb, MPOBOIOKA)
1N HENPOBOAHVKM (LLefkoBas HUTb).

Mo3xe Wapnb Atode co3gan NpoTOTUN 31EKTPOCKoNna
B BUJe ABYX MOABELLUEHHbIX HUTeN, PacXoAALLIMXCA Npu
VX 3/1eKTpuU3aLnn.

1734

Wapnb Atode BbIABMHYN NpeanonoxeHmne

0 CYLLLeCTBOBaHWUM ABYX POJOB 3/1eKTPUYecTBa —
CTEK/IAHHOTO Y CMOJISIHOTO0. 9TO MOC/YXII0 OCHOBOWA
TEOPUM MOJIOXKUTENBHOMO Y OTPULIATENIbHOIO
371eKTpuyecTBa (MIHCOBbIX U MUHYCOBLIX 3apsSA0B).
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OTKprTI/Ie OCHOBHbIX 3aKOHOB,

yTBepPXXAEHWNE JIEKTPOTEXHNYHECKUX eANHNL N3MepPEeHUS

1745

MuTtep BaH MiocxeH6ptok (MyLueH6pyk), npodeccop
JlelifjleHCKOoro yHMBepcuTeTa, U306pen nerjeHckyo
6aHKy — NPOCTenLINI 3NeKTPUYECKNA KOHAeHCcaTop.

1790

ﬂyI/IA)KO [anbBaHU OTKpPbIN AB€HNE BOSHUKHOBEHNA

SN1EKTPNYECKOTO TOKa NPV KOHTAKTE pa3HbIX MeTaNN0B.

YueHblii onmncan NpoLecc COKPaLLeHM MbILLL, 3a4HNX
JlanoK cBeXenpenapupoBaHHOM AATYLLKA NPy
NMPUKOCHOBEHWM CTANIbHOMO CKasbMess.

1820

FaHC dpcTey yCTaHOBWI CBSA3b MarHWTHOTO MOJISA

C MOPOXAANLLIMM ero TokoM. OH 06HapYXW ABeHne
HaMarHM41MBaHWA MPOBOAHVIKA MPOTEKaOLLM

no HeMy TOKOM, a TaKxe ycuneHune s¢dekTa
HaMarHM4MBaHWA Npu 3aMmeHe NPAMOJIHENHOro

npoBOAHVKa I'IpOBO}'IOLIHOI‘/JI cnpanbo — CoJ1IeHONAOM.

XaH-BaTtuct brio n ®envkc CaBap ycTaHOBWAV 3aKOH
[eNCTBNA TOKa Ha MarHuT.

1827

Hemenkunii pmsunk Freopr CiMoH OM ycTaHOBW
N3BECTHbIV 3aKOH 21eKTpMYeckol uenu. PesybTatsl
nccnegoBaHnii Oma 6binm ony6aMKoBaHbI B paboTe
«lanbBaHN4Yeckas Lemnb».

1836

Ony611KoBaHbl OTKpbITbIe Maiiknom ®apageemM
3aKOHbI 371eKTPOM3a. TePMUHONOMUS, NPesIoXeHHas
dapageem (31eKTpoa, aHOZ, KaTog), NCronb3yeTcs

1 B HacTosiLLee Bpewmsi.

1873

[bxerimc Makcsenn coopmynmposan
dyHAaMeHTaNbHble YypaBHEHNS KNacCUYeCcKol
3/1eKTpoAMHaMMKn. HoBoe B ero paboTtax —
CyLL,eCTBOBaHMe 3/1eKTPOMarH1THbIX BOJIH,
PacrnpoCTPaHSIOLLIMXCS CO CKOPOCTbIO CBETA.
YpaBHeHUst MakcBensia ernn B 0OCHOBY
3/1eKTPOMarHUTHOM Teopun ceBeTa.

1752

BeHgxaMUH ®paHKANH NPOBeN OMbIT C BO3AYLLHbIM
3MeeM, 3apsaxasn NengeHckyo 6aHky. ®paHKIVHOM
6611 BBeeHbl TEPMUHbI «baTapest», «3apsas»,
«paspsg» 1 Brepsble coopyxeHa baTapes

13 nengeHcknx 6aHoK.

1799

AneccaHapo BonbTa noctpou nepebiii
rafibBaHUYeCKNii 31eMeHT — NepBbI NCTOYHUK
HenpepbIBHOMO 3/1eKTPUYECKOro TOKa — BO/IbTOB
cTo16. BoNbTOB CTONG A0/ITOE Bpemsi 0CTaBascs
e/JMHCTBEHHbIM VCTOYHWKOM 3/1eKTPUYeCcKOoro ToKa.

1821

Marikn ®apagei ycTaHOBWI, YTO 3N1eKTPUYeCcKUii TOK,
NPOXOAALLMI NO MPOBOAHWVKY, MOXET 3aCTaBUTb 3TOT
NPOBOAHMK COBEpPLUAaThb BpallieHne BOKPYr MarHuTa
VAW BbI3BaTb BpaLleHne MarH1Ta BOKpYr MPOBOAHMKA
— HarnfgHas MAICTpaunsa NpUHLMNNAaNLHON
BO3MOXHOCTV NMOCTPOEHUSA 3N1eKTpoABUraTens.

1831

Marikn ®apageli nokasan BOIMOXHOCTb
«MpeBpaLLeHNs MarHeT3mMa B 3/1eKTPUYECTBO»,
OTKPbIB SIB/IEHNE 31eKTPOMArHUTHOM NHAYKLNN.
Monroza cnycTsi 3To Xe siBNeHWe HabntoaaeTcs,
He3aBucMMO oT Papagest, aMepUKaHCKNM GU3MKOM
[>xo3edpom leHpw.

1842

Pycckumin yueHblin SMUANIA JIeHL, 1 @aHTAWIACKNIA YYeHbIi
Ooxerimc koynb He3aBUCKMMO APYr OT Apyra Halluau
KO/IMYeCcTBEHHbIe XapaKTepPUCTLKL TENJ0BOro
AelicTBUA Toka (3akoH Jkoynsa-SleHua).

1881

Ha MNepBom MexayHapoAHOM KOHrpecce 3/1eKTPpUKOB
B MNapuxe 6bInn yCTaHOBNEHbl OCHOBHbIE
3NeKTpUYecKme eJnHULIbI N3MepeHus.

1753

Mwxawnn JTJoMOHOCOB BbICTYNWA C foknazom «CoBo

0 AIBIEHMAX BO3AYLUHBbIX, OT 31€KTPUYECKOV CUbI
nponcxoaaLux». B goknage Bnepsble 6bl1a n3noxeHa
CTPOro HayyHas MatepuanncTnyeckas Teopums
aTMochepHOro anekTpuyecTsa, 61mM3Kas

K COBPEMEHHbIM TEOPUSIM FPO3bl.

1800

Ynneam HUKONCOH 1 SHTOHW Kapnaiin nposenu psj,
OMbITOB C BONLTOBLIM CTONO6OM 1 BrepBble
OCYLLeCTBUIN 3/1eKTPONN3 BO/bl, PA3/I0XMB ee

Ha BOJ0POJ, 1 KUC/TOPOA,.

1824

Mutep Bapnoy B KHUre «/ccnegoBaHme MarHUTHbIX
NPUTSXEHNN» onmMcan yCTpoMCcTBO, M3BECTHOE Moy,
Ha3BaHWeM «koneco bapnoy». Mo cyTn 310 Npoobpas
6yAyLLero anekTpoasuraTens.

1832

SMUANiA NleHL, yCTaHOBIW 3aKOH O HamnpaBaeHum
NHAYKTVPOBAHHOIO TOKa. TOT 3aKOH MO3BONUA JleHLy
chopMypoBaTh BaxHbIA AN 31eKTPOTEXHMIKA
NPUHLMN — 06paTUMOCTb FreHEPATOPHOTO

1 ABVTaTENbHOIO PEXMMOB 31EKTPUYECKON MaLLUMHbI.

1844

XaH dyko co3gan nepsyto AyroByto namny.

Camt031 Mop3e noctpoun TenerpadHyto MHUIO
ANVHOW 64 KM Mexay BallMHITOHOM 1 Bantimopom,
Ha Hell yCTaHOBNEHbI 31eKTPOMarHUTHbIe
TenerpadHble annapaTbl cucTeMbl Mop3e.

1883

Tomac D4MCOH 06HapYXW ABNEHNE OAHOCTOPOHHE
NPOBOAMMOCTI BaKyyMHO 3N1eKTPUYECKOI Namnbl
HakanMBaHus.

1785

Wapnb KynoH oTkpbin Gr3nUeckmii 3aKoH, Ha3BaHHbIN
ero MeHeM — 3aKOH KyfnoHa, KOTopbIi onucbiBan
B3auMoZeliCcTBUE MeXAY ABYMS HEMOABUXHbBIMU
TOYEYHbIMU 3N1EKTPUYECKMMM 3apsiaamMu B BakyyMe.
3akoH KynoHa — 3T0 nepBblii KONNYECTBEHHbI
dyHAaMeHTanbHbI/ 3aKOH, 060CHOBAaHHBIN
MaTemaTU4ecky, NS 3NeKTPOMarHUTHBIX SBEHUIA.

C Hero Hayanacb COBpeMeHHast Hayka

06 anekTpomMarHeTumsme.

1803

Bacunuii MeTpoB B TpyZe «M3BecTne

0 raflbBaHW-BOIbTOBCKMX OMbITax» BriepBble yKa3as
Ha BO3MOXHOCTb MPUMEHEHWS 3NEKTPUYECKOI Ay
AN15 Lenei ocBeLLeHs, N1aBku MeTanioB

1 BOCCTAHOB/IEHWNSI METaIoB U3 OKMC/I0B. M3yyasi
3/71eKTPOMNPOBOANMOCTb PA3/INUHbIX BELLECTB, YUYeHbIl
BrepBble yNnoTpebus TEPMIUH «COMPOTUBNEHME.

1826

AHgpe-Mapu Amnep pa3paboTas OCHOBbI
3/IeKTPOAVHAMUKIN 1 YCTAHOBWI 3/IEKTPUYECKYHO
npupoay marHetnsmMa. Bnepsble BBes TepMUH
«3NEeKTPUYECKNA TOK» N MOHATUE O HanpasBieHnn
3/1eKTPUYECKOro ToKa.

1834

Bopwic iko6u nocTpown 1 onuvcan nepebii
3eKTPOABUraTe b C BpalLaTeNbHbIM ABUXKEHVEM
SKOpSI.

1845

ycras Kupxrod chopMynnpoBan 48a 3akoHa Anst
pa3BeTBNEHHbIX 3/1IEKTPUYECKUX Lieneli (3aKoHb
Kupxroga).

1888

leHpux Mepy, 3KCNeprMeHTaIbHO AoKa3an
CyLLLeCTBOBaHME 3/IeKTPOMArHUTHbIX BOJIH U TEM
CaMbIM MOATBEPANI TeOPEeTUYECKNE BbIBObI
Makceenna.

Fannneo ®eppapuic ony6aMKoBa cTaTbo 06 OTKPLITAM
SIBNIeHVIs BPaLLaLLErocsi MarHUTHOO Mos.
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AMPE/b (@ TABPMAA SAEKTPUK

COBepLIJEHCTBO TEXHUYECKMNX pELIJEHl/Iﬁ



CTaHOB/NeHue INEKTPOTEXHUKUN N INNEKTPOIHEPIreTUKHN

1837 1838 1847 1852

B npouecce paspaboTku NpoekTa NoABOAHOM Bopuc Akobu pa3paboTan anekTposBUraTesls HOBOIO Hemeuknin nHxxeHep, nsobpetaTesb, yYeHbl, BUAHbI MponoxeH nNepsbIi NOABOAHLIV Kabenb vepes
TenerpadpHon AnHUKM MNeTteprop — KpoHwTaaT MNasen TMna. Ero ncneitaHmns NpoBoAuancCe Ha peke Hesa NONTUYECKUIA N 06LLECTBEHHbIN AesTeNnb BepHep Na-MaHw gns TenerpadpHori ceasm JToHgoH — Mapux.
WnnnvHr Bnepeble MPUMeHW Kay4vyK Ans Ha NepBOM B MVpe CyfHe, MPMBOAVMOM B ABMXXEHNe CVIMeHC COBMeCTHO ¢ MloraHHom Manbcke co3gan

M30/1MPOBaHMA NOABOAHOIO Kabens, a Takxe ykasan anekTpogguratenem («3nekTpruyecknin 60T Akobum»). dupmy Telegraphen-Bauanstalt Siemens & Halske,

Ha BO3MOXHOCTb MCMOJIb30BaHWSA BOAbI U 3€MN 3aHMMAaBLLIYHOCS, KpOMe 3neKTpoTenerpapum, LUIMPOKNM

Kpyrom paboT B 061aCTV TOUHOM MeXaHUKN 1 ONTUKMN,
a TaKKe Co3AaHVeM 31eKTPOMeANLIMHCKMX annapaTos.

B KauecTBe 06paTHOro NpoBoAa.
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MAW (@ TABPMAA SAEKTPUK

COBepLIJEHCTBO TEXHUYECKMNX pELIJEHl/Iﬁ




CTaHOB/NeHUue INEKTPOTEXHUKUN N INNEKTPOIHEPIreTUKHn

1859

PaliMmoHz MNnaHTe nocTponn nepsbIi
CBUHLIOBbIN aKKyMYnsTop.

1874

AnekcaHgap JlogbirvH paspaboTtan namny HakanMBaHUs
C TOHKUM YrOJibHbIM CTPEXHEM, 3aK/THOUYEHHbIM
B CTEKNAHHOM 6ansioHe.

1880

Tomac 34MCOH 3anaTeHTOBaa CUCTEMY NMPOM3BOACTBA
1 pacnpocTpaHeHNs 3N1eKTPO3HEpPrnm, KoTopas
BK/ItOYana Tpv nposojga — Hynesoi, +110 n -110 B
(37O CHMXKaNo MaTepranoemMKoCTb MNPK TeX e NoTepsx
3Heprum). O4HOBPEMEHHO 6bl/1 MPOAEMOHCTPUPOBAH
HeBUAAHHbIN focene CPOK XU3HW 1aMAoUKmN —

1200 yacoB. IMeHHO Toraa 34MCOoH ckaszan: «Mbl
cAenaem aneKTpruYeckoe ocBeLleHVe HacTONbKO
JeLleBblM, YTO TO/IbKO 6oraym 6yayT keub cBeuUu».

1886

[bxopax BectnHrays ocHosan komnaHuo Westing-
house Electric and Manufacturing Company, BbIKyrnvB
y nsobpetatens Hukonbl Tecnbl 0kono 40 naTteHToOB
Ha 31eKTpoobopyoBaHMe NepeMeHHOro Toka 1 B3sB
Ha BOOPY>XXeHWe caMble rnepejoBble njen

B 3/1eKTPOTexHVKe Ha To Bpems. Westinghouse Havana
BbIMyCKaTb 3/1eKTpUYeCcKMe Namnbl U pasnmyHoe
obopysoBaHMe NepeMeHHOro Toka, NnpeBpaTUBLLNCL
BCKOpPE B KPYMHYH 3/1eKTPOTEXHNYECKYH0 KOMMaHUIO
C MHOXeCTBOM 3aBO/I0B 1 FOIOBHbLIM NpeAnpuaTnem
B MnTTCOypre.

1891

Mwxann Jonneo-[06p0oBOALCKMIA MOCTPOWUA NePBYHO
TpexdasHyto MHMIO 31eKTpornepeaaydn C INHeNHbIM
HanpsxeHnem 15 KB moLHoCTb0 0kono 200 kBT

Ha paccTtosiHue 170 kM (JlayddeH —
®paHkdypT-Ha-MaiiHe).

B Liropnxe Yapnb3 bpayH n Banbtep Bosepu ocHoBanum
KoMnaHwto Brown, Boveri & Cie — 6yayLas ABB.

1901

Yapnb3 MepL, — ocHoBaTe/lb OHOM 13 NepBbIX B MUpe
sHeprokomMnaHuin North Eastern Electric Supply
Company (NESCo) — nocTtpoun B Benvko6putaHum
anekTpocTaHumto Neptune Bank Power. 3To nepBas

B MVpe 3/1eKTPOCTaHLNSA A5 31eKTPOCHabxXeHNs
[OMOXO035MCTB U YIMYHOI0 OCBELLIEHMS, @ Takxe
nepsasi Ha Tpex$a3HOM NepeMeHHOM Toke
HanpsxXeHvem 5,5 kB.

1925

B Kntae B npoBuHUun L3aHcy nocTpoeHa nepsas
YroJibHas 3/1eKTPOCTaHLMA.

1863

FeHpW Yalinbg NoCcTpoua 3NeKTPUYECcKy MaLlnHy
C HE3aBUCUMbIM BO36YXAEHNEM.

1876

MaBen 96104KOB N306pen HOBYH CUCTEMY
pacrnpezeneHns 31eKTPUYecKoro Toka

1 TpaHcpopMaTop (C Pa3OMKHYTBIM MarHUTHbIM
CepAEUYHVKOM). DTO OTKpbITME CMOCO6CTBOBANO
BHEJPEHWNIO B NPaKTMKy NepemMeHHOro Toka.

1881

MNaBen A610uKoB Ha MNapukckon MexayHapoAHOM
3N1eKTPOTEXHNYECKOV BbICTaBKe NPOAEMOHCTPUPOBan
cnMcTemy «ApobaeHns ceeta», NUTaemMyto
OAHUM-eMHCTBEHHbIM UCTOYHNKOM NepemMeHHOro
TOKa.

IMocbeH Fonap n [IxKoH Mmb6¢ NpogeMoHCTprpoBani
nepBbIli TpPaHCGOPMATOP, MPUrOAHbBINA AN1A PaboThI

Ha BbICOKMX MOLLIHOCTAX. Siemens & Halske noctpounnn
nepByto B MVpe 06LLeCTBEHHYHO
rMAPO31eKTPOCTaHLMIO B 6pUTaHCKOM FoganMuHre

Ha peke Y.

1888

Hwnkona Tecna nofyynn nateHT Ha 3neKTpoaBuraTenb
MHOro$asHoro Toka 1 nocTpoun AByxdasHblii
ACMHXPOHHbIN 31eKTpoaBUraTesb.

1895

B CLUA 3anyLeHa nepsas B MUpe palioHHas
rnaposnexktpoctaHums — Hunarapckaa MC. OcHoBHoOe
3N1eKTpoTexXHNYeckoe 06opyAoBaHMe Npon3BeeHo
koMnaHwen Westinghouse.

1905

AnbbepT JHLWTENH BNepBble NPOAEMOHCTPUPOBAT,
UTO dHEepr1a cBeTa MOXeT 6bITb NCMONb30BaHa AN
NPOU3BOACTBA 3/IEKTPUYECKON SHEPrun.

1934

B CLLUA npuHAT AKT «O perynmpoBaHnu AeaTenbHOoCTU
3HEeprokoMmnaHunin». B cooTBeTcTBUN C AaHHLIM AKTOM
3N1eKTpUYecKre KOMMYyHasibHble NPeanpusaTUs
NPU3HaHbl BaXXHbIM 06LLIECTBEHHbIM 671aroM Hapsay

C ras3oBbIMU, BOAOMNPOBOAHbLIMY 1 TeneGOoHHbIMU
KOMMaHUAMN. Taknm 06pa3om, UM BbIn AaHbl
onpegenieHHble OrpaHnYeHs, a Takxe BBeJeH HaA30p
3a VX AeATe/IbHOCTbIO.

1867

BepHep CrMeHC TeopeTnyeckn 060CHOBa
ANHAMO-3N1EeKTPUYECKNIA MPUHLMN.

1878

Tomac 3AMCOH 0CHOBA KOMMAaHUIO «3MCOH 3/IeKTPUK
nanT» (cerogHst General Electric).

1882

Tomac 3ancoH noctpoun B Heto-Mopke nepsyto
LieHTpasIbHYH 3/1eKTPOCTaHLMIO.

Hukona Tecna nsobpen MHOropasHblii 31eKTPOMOTOP.
KoHuenTyanbHble pasHornacus ¢ 34MCOHOM BblHYAMAN
Tecny nepeinTu K I>xopgxy BectuHraysy. Hauanacb
BOliHa TOKOB.

1889

Mwxawnn Jonnso-[06poBonbLCKMIA N306pen
TpexdasHblli TpaHchopmMaTop 1 TpexdasHbIl
ACUHXPOHHbIV 31ekTpoaBuraTens. [naBHas
0CO6EHHOCTb aCMHXPOHHOTO ABUraTens
[Jonneo-o6poB0OALCKOro — POTOP C OOMOTKOM
B BuAe bennuben KieTku.

1898

AnekcaHgp Monos Ha ¢paoTe BRepBble MPaKTUYeCcKn
npYMeHnn 6ecnpoBOIOYHbIN Tenerpad, ycTaHOBUB
perynsipHyto CBsidb MexXay kpericepom «Adpprika»

1 TPAHCNOPTHbLIM CyAHOM «EBpOnax.

1919

MapnameHT BennkobputaHum yteepana «AKT 06
anekTpocHabxeHum» (Electricity Supply Bill), koTopblii
3a/10KN OCHOBY LIeHTPasIN30BaHHOM CUCTEMbI
3N1eKTPOCHABXeHUsI CTPaHbI, @ B fanbHelemM
HauyroHanbHOWM anekTpmuyeckom cetu
BennkobputaHuu.

1953

B KnTae co3zaHo areHTCTBO Masioil rnApo3HepreTnkm
npu MVUHUCTEPCTBE CENbCKOro X03aicTea. Mpu
NoAAep>Ke COBETCKMX NHXEHEPOB Hayascs NpoLecc
aKTVBHOI 31eKTpUdUKaLML CTPaHbI.

1873

AnekcaHzap JloAbIrviH BnepBsble B MUpe
npoAeMoHCTprpoBan B MeTepbypre onbITebl YIMYHOIO
ocBeLLeHNs NPy NOMOLLM IaMI HaKanvBaHMS.

Mnnonut ®OoHTIH Ha BeHCKOV BCEMUPHOI BbICTaBke
NPOAEMOHCTPMPOBan NepByto nepesavy
3/1eKTPUYECKOi SHEePrK NPY NOMOLLY NOCTOSHHOTO
TOKa.

1879

BepHep CMeHC BnepBble ynoTpebun TepMuH
«371eKTPOTEXHMKa» B MCbMe K FeHpuxy poH CTedaHy,
reHepanbHOMY noyTmericTepy lepmaHuu.

Ha bep/IHCKOM NPOMbILLIEHHOW BbICTaBKe KOMMaHWS
Siemens & Halske npogemoHcTprpoBana nepsyto
3NeKTPNYECKYHO XeNe3HYH JOpOory.

1885

[>xopax BecTuHrays Kyrnma HeckonbKo
TpaHcpopmaTtopos lonapa-rmbbca n reHepaTop
nepemMeHHOro Toka NpomnsBoAcTBa Siemens & Halske.
Yepes rog Havana cBoto paboty nepsas 3C
nepemMeHHOro Toka B lpeliT-bappuHrToHe (wraTt
MaccauyceTc).

1890

dnekTpuyeckas Tsira BrepBble NpYMeHeHa
Ha MOA3EMHbIX >e/e3HbIX oporax — B JIOHJ0He
OTKPbINCS NePBbIA METPOMOINTEH.

1900

Mocne HernacHoi nobeasl Westinghouse B BoiiHe
TokoB B CLUA Hayanack anoxa 6ypHoOro passutums
YaCTHbIX 31eKTPOCeTEBbIX KOMMNAaHNN — B YCNOBUSAX
$aKTNYecKoro oTCyTCTBUS PerynMpoBaHnNs CO CTOPOHBI
rocyAapcrsa.

1923

LWoTnaHacknin nHxXeHep [laHnen aHnon yupeann
BceMUpHYto 3HepreTuyeckyto KoHdpepeHumto (World
Power Conference), Ha KOTOPOWA MeXAyHapoAHble
3KCMepThbl MO 3HepreTMKe MOrn 6bl BCTpeYaThCs

1 06CcyXxzaTb BONpocCkl anekTpudrkaumm EBponsi.
MepBbIi KOHTpecc B JloHaoHe cobpan 6onee 1700
JeneraToB 13 40 cTpaH.

1978

B CLLUIA NpuHAT 3aKOH «O NOAUTKKe peryanpoBaHuns
LeATeNbHOCTN 3HeprokoMnaHuli». Bnepsble cyobekThbl
3N1eKTPO3HEepPreTUKn pasjesieHbl Ha eCTeCTBEHHO
MOHOMMOJIbHbIE N KOHKYPEHTHbIE BUAbI A€ATE/IbHOCT.
C >7oro 3akoHa B CLUA v EBpone cTapToBanum rnpouecchl
AeperynvpoBaHuns S3HepreTuyeckmx KoMnaHuin.
Hayvanack HoBas 3pa sHepreTUYecKnXx pbIHKOB.
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PasBuTUHeE 31€eKTPO3HEpreTnKn B Lapckom Poccum n CCCP

1856 1876 1880 1883

AnekcaHgp LLInakoBCKMiA Npy NOMOLLUM AeCATY AyroBbIX ®epop MNupouknii nposen B MeTepbypre BpaTba CrMeHc B MockBe peann3oBaiu CBOI Nnepsbiii B aeHb kopoHauun AnekcaHgpa III npy nomoLum
lamn cBoei CMCTeMbl OpraH13oBas UTIOMUHALMIO Ha CecTpopeLKoii XXene3Hoi fopore onbIThl NMPOEeKT — OCBeLLeHNe BbICTaBKM KapTvH ViBaHa JyroBbIX Namn 6bl1a ocBeLLleHa NioLaib BOKPYr
B Mockse nepey /leGopTOBCKMM ABOPLIOM, MPUMEHNB no nepegaye 31eKTPUYECKON SHEPrnm no AliBa30BCKOro. Xpama Xpucta Cnacutensi, bonbLUIoi KaMeHHbI MOCT

B Ka4yecTBe NCTOYHWMKA TOKa raibBaHMN4YeCcKyr 6aTape+0, >KenesHO4OPO>XKHbIM pe/ibCaM. 1 KonokonbHA ViBaHa Benvkoro B erMl’Ie.

cocrosaBLyto 13 600 anemeHTOB byLueHa.



11!? Tﬂlf‘:ﬂl' E

——
—

g ﬂmillnlﬂllllmlllln ﬂl

“Hl'l “Im"["ll'

.....

1:..
I.I'

;E
=_5

/ f’rffé?ﬁ@

E%;

\
TN
ﬁ!ﬂi
=Hj
T

‘iﬁ;‘ﬁa
=

Mﬁ'
\jj f.r. .
,.EJ'P

/
il
T
ss
¥

L
___151
it

{f

T
|

a a'ﬁu"ﬁ‘i
AU

\
1_‘_*‘ T

)
2eul
\)
_1
|

N

N
vl.‘:.
LA
B

A\

i

oy
;1I A

2\

#,
TN =

=\
M

1t

Tmmim

f,fﬁf _

mi*éu__-

TG

=
A~

.unlllmtllﬂlmﬂmllllmmn
4I!!lllllll“lilllllllllllllll ﬂmmn

1 l“ i ”‘w "w [NiL) nmr J

T -wmmllmlﬂl!llllllllll}lummn

iy

o
)
+
R
T E_
W
|

VA
LT

";\

e
—
=

2
”ﬁ_l.
E‘sﬁ
".1.]‘ I
‘d ..1

e
W —
=

L 1 av—

Ib | ml

EI|I‘
| ﬁ%é tlﬁ h

.—-:g

’a--'-'"-nﬂ:l-ﬂq—-\.-l

,._1—-:,-.__._._._‘

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

12345678910 11 12

() TABPUAA DAEKTPUK

COBepLIJEHCTBO TEXHUYECKUX DELIJEHI/IVI

NIOJ1b




PasBuTUHeE 31€eKTPO3HEpreTnKn B Lapckom Poccum n CCCP

1886

B CaHkT-lNeTepbypre no nHMLMaTUBE KynLua nepsoi
rnnbann Kapna CmeHca 3apeructprmpoBaHo

«ObLLeCTBO 31eKTpNYecKoro oceelleHns 1886 roga.

YcTaB obLyecTBa yTBEPXAEH MMMepaTopoMm
AnexkcaHgpowm III.

1887

[JeatenbHocTb «O6LLecTBa 1886 roga» B MockBe
Hayanacb € 3aKNH0YEHUS JOroBOpa C FOPOACKON
yrnpaBoi, cornacHo Kotopomy O6LLecTBy
npesoCcTaBaAIoCb NPaBo NPoKAajbiBaTh MO yanLam
NnoA3eMHble 31eKTpryeckre nposoaa. 31 nons
MpaBneHne «O6LLECTBA 3/IEKTPNYECKOr0 OCBELLIEHUA»
3aKNHOUNI0 NepBblli KOHTPAKT Ha OcBeLLleHe MNaccaxa
rocnoxu Jingnun NocTHMKOBOM Ha TBepCKOM ynuLe
(ceroaHs B 34aHMM pacrnosioxXeH TeaTp

M. M. H. EpmonioBoid).

1888

Hauana paboTy nepBas LieHTpa/ibHasa 31eKTPOoCTaHLs
B MockBe — «[eopruesckas». OHa paboTtana

Ha NMOCTOAHHOM TOKe 1 HanpsXeHun 200 B, uto
NMO3BO/SNIO0 CHAbXaTb 3N1EeKTPO3Heprmen Nnilb
OrpaHNYeHHbIV paioH pagnycom 1 KMm.

1891

B MNeTepbypre 0CHOBaH YacTHbI
31eKTPOMexaHN4eCcKni 3aBog.
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PasBuTUHeE 31€eKTPO3HEpreTnKn B Lapckom Poccum n CCCP

1892

B KneBe nyLyeH nepsebiii B Poccun
3NeKTPUYeCcKmii TpaMBaii.

1897

B MockBe Ha PayLuckori HabepexxHol BBeAeHa

B 3KCM/lyaTauuto anekTpocTaHums «Obectsa 1886 r.»
MoLLHocTbHo 3,3 MBT, 2000 B, 50 Iy ¢ nprMeHeHmnem
TpexdasHoro Toka.

1915

OT «3nekTponepeaayun» K PayLLCKO 3neKTpoCTaHLMN
nposoxeHa nepsas B Poccnn nnHms anektTponepeaydn
HanpsixkeHnem 70 kB. Ee npoTaxeHHOCTb cocTasisia
71 kM.

1922

MocraHoBneHveM lMpe3snanyma BCHX co3gaHo
MockoBckoe 06beanHeHMe rocyAapCTBEHHbIX
371eKTpUYecknx ctaHumii (MOracC).

CocTosan0Ch TopXKeCcTBeHHOe OTKpbITUe Kallnpckor
3/IeKTPOCTaHLMM MOLLHOCTbIO 12 ThIC. KBT.

1935

MoaBeaeHbl UTOrn BebinonHeHUs naaHa FO3/1PO0. Ero
KONMYeCTBEHHbIe MoKa3aTean No PasBUTU OCHOBHbIX
oTpac/ieli MPOMBbILLIEHHOCTU N 31eKTPO3HEPreTUKN
6bIIM 3HaUNTENIbHO NepeBbINOHEHbI. BmecTo
HaMeuyeHHOro NJaHOM COOPY>KeH WS

30 afeKkTpoCTaHUMM MoLHOCTBIO 1750 MBT 66110
noctpoeHo 40 'P3C, NC v TOL, cymmapHoi
MoLLHOCTbH 4338 MBT. Mo npon3ssoacTBY
anekTposHepruu B 1935 r. CCCP neperHan takue
3KOHOMWYECKWN pa3BUTble CTPaHbl, Kak AHFINS,
PpaHuus, itanuns, n 3aHsAn TpeTbe MecTo B Mupe
rnocne CLUA v FepmaHun.

1950

B Hauane 1950-x rr. pa3BepHY/IOCb CTPOUTENBCTBO
Kackaga ruapoysnos Ha Bosnre. OT HUX NPOTAHYNINCH
Ha TbiCAYy 1 6onee KNAOMETPOB K MPOMBbILLIEHHbIM
paiioHaMm LleHTpa n Ypana AnHumn anekTponepesayn
HanpsixkeHmnem 500 kB. Hapsigy ¢ Bbliga4veli MOLHOCTY
ABYX KpynHenwwmnx Bomxckux MNC ato obecneunno
BO3MOXHOCTb MapaniesbHoM paboTbl 3HeprocmcTem
LeHTpa, CpeaHein n HuxxHelh Bonrn n Ypana.

1961

3akoH4YeHa anekTpuduKaumnsa KpynHerien B Mmmpe
XenesHo0poXHOM MarucTpann MockBa — barikan
MPOTAXKEHHOCTLIO 5500 KM.

MyLieHbl NepBble arperaTbl MOLWHOCTBLIO Mo 225 MBT
KpynHeriwein B mupe bpatckori MNC.

1979

Ha napannenbHyto paboty BkatoveHbl ESC CCCP
1 06 beANHEHNSA SHEProcmncTem CTpaH - YneHos C3B.

1893

B MNeTepbypre yupexaeHa
naBHas nanata mMep 1 BeCOB.

AnekcaHgp LLleHCHOBWY 3aKOHUM CTPOUTENIBLCTBO
nepBoi B MMpe NPOMbILLIEHHO 3/1eKTPUYeCcKoi
CTaHUMM TpexPpasHOro Toka MOLLHOCTbIO 1200 kBT.

1899

MyweHa nepsas TpamsaliHas MMHUS B MockBe
Ha yyacTke CTpacTHas naowasab — MeTpoBcKkni napk.

1917

MpwHar gekpet PCOCP o HaumoHanmsaymmn
«ObLLecTBa 31eKTpuYeckoro ocselleHmst 1886 r.»

1924

BBeZeH B 3KCr/lyaTaLuio NepBbIii TEMI0NPOBOZ,
oT JIMC-3 (T3, um. J1.71. TuHTepa). DTo MNONOXNI0
Hayano pasBUTUIO Tenodrkaumm B Poccun.

1937

Ha 3aBoge «dnekTpocuna» Co3gaH CamMblii MOLLHbI
B Mupe TypboreHepaTop moLiHocTbio 100 MBT.

1954

Ha 3aBoge «dnekTpocuaia» N3roToBAeH KpynHenwmni
B MVpe rujporeHepaTop MoLHocTbio 123 500 kBT,
68,2 06/MUH ans Kyii6bliwesckoli MIC.

B CCCP BBegeHa B aKkcnyataumio nepsas B mvpe
aTOMHas 3/1eKTPOCTaHUMA MOLHOCTLIO 5 MBT
B . O6HMHCKe.

3aBog «dnekTpoannapaTt» U3roToBW/I BO3AYLLHbIN
BblK/tOYaTE b, PaCCUMNTAHHBIN Ha HanpskeHne 400 kB.

1962

Bomxckasa MC BbILwIa Ha MONHYHO
MOLLHOCTb 2541 MBT.

Co3gaHa KpyrnHeiiLwas Ha niaHeTe sHeprocmMcrema
«Mwp». CCCP, Bonrapus, Benrpus, 4P, MonbLia,
PymbiHMA 1 Yexocnosakua nognuncanu CornatleHve o6
opraHusauunu LleHTpassHOro AncnetTyepckoro
ynpaBneHus 06beHEHHbIX SHEePreTUYecknx cuctem
3TNX CTPaH. YCTaHOB/IeHHast MOLLHOCTb
3N1eKTpoCTaHUMin cocTaBuna 6onee 400 'BT.

1980

Co3aaHo 95 sHepreTMYecKnx cucTem, 60bLLMHCTBO
N3 KOTOPbIX 06BbeaMHeHbl B E3C cTpaHbl.

1894

Hwvkonaii CMMpHOB COBMECTHO ¢ Hukonaem
BynbirnHeimM 1 Yecnasom CKPXWNHCKMM MOCTPOUAN

B [eTepbypre Ha BacnnbeBCKOM OCTPOBE MepByto

B Poccum KpyrHyHo 31eKTPOCTaHLMIO 06LLIeCTBEHHOMO
nosie30BaHVA MoLHocTeo 800 KBT ¢ nprmeHeHreM
oAHO®a3HOro Toka HanpsixeHnem 2000 B.

1900

MoOLLHOCTb 3neKkTpocTaHuuii B Poccnm coctaBuna
okosio 80 MBT. OHM Npon3BOAWIIN OKOJO 2 MAPA KBT-Y
3/1eKTPO3Heprun. B To BpemMsa M1poBoe Npon3BoACTBO
pocturno 15 mapa KBT-u. BONbLIMHCTBO CTaHUNI
npuHaanexann NHOCTPaHHOMY KanuTany.

1920

Co3pgaHa FocysapcTBeHHas KOMUCCUS MO pa3paboTke
naaHa anekTpurKaumm Poccum nog pykoBOACTBOM
Fneba KpxuxkaHoBckoro. VHxeHepsbl Llapckoi Poccun
NpUCTYNUAN K pa3paboTke MniaHa, KOTOpbIA B gekabpe
1920 roaa 6b1n 0806peH VIII BcepocCMACKUM Cbe30oM
CoBeToB.

1926

CosgaHa nepBas gucneTyepckas cnyxba B CCCP —
LeHTpanbHbIN AncneTYepCKmin MyHKT yrnpaBaeHns
MockoBckoro O6beAnNHEHNS rocyAapCTBEHHbIX
anekTpocTaHuuin. C 3TOro MoOMeHTa Havancs npouecc
$bopmMmpoBaHUS LIeHTPaAN30BaHHOIO AMCMEeTYePCKOro
yrpaBneHusa eanNHO 3HeprocucTeMbl cTpaHsl (LAY).

1942

MNpopBaHa 3HepreTuyeckasn 61okaga JleHnHrpaaa.

Mo kabento, NponoxeHHOMy ¢ Bonxosckoi MC no gHy
JNagoxckoro o3epa, 31eKTp1YecTBo CTano noctynatb
B OCaXAEeHHbI rOpoa.

1956

30 anpens BkAtoUeHa rnepBas (HoXKHas) Lenb UHUA
anekTponepesayn 400 kB KylibbieB — MockBa,

a Tak>xe BbIMOJIHEHO COeANHEHME Ha NapannefbHyr
paboTy sHeprocmcTem AByx yAaneHHbIX 30H
EBponeiickoit uactu ctpaHsbl (LieHTpa n CpeaHei
Bonrw). 3Ta gaTa cTana Hadanom GopMUpPOBaHNS
EAanHON aHeprocmncTemsl.

1967

BBegeHa B paboTy nepsas /13 750 kB
rnoz MockBoii gnnHoi okono 100 kM.

1987

BBegeHa B paboTy J13MM 1150 kKB bapHayn — 3kmbacTys,
0AHa V3 IMHNI coopyXaemoro TpaH3uTa 1150 kB
Cnbunpb — KasaxctaH — Ypasn, CBEPXMOLLHOro
3HepromocTa 419 nepeAayn 31eKTPosHeprm

OT DKMBACTY3CKOro 3HEProy3na 1 3n1eKTPoCTaHuni
Cr6VpY B NPOMBILLIEHHO Pa3BUTbIE PErvOHbI
EBponelickoli yactu Poccum.

1895

Ha peke Oxta B [eTepbypre oTkpbITa nepBas B Poccmn
C MoLHoCTE 0K0M0 290 KBT, NOCTpoeHHas nog,
pykoBoAcTBOM Bnagnmumpa Ynkonesa n PobepTa
KnaccoHa.

1914

3anyLeHa nepBas 3/1eKTpPocTaHUMNsA Ha Topde
«dnekTponepesayda», CTPOUTENLCTBOM KOTOPOI
pykosoaun Pobept KnaccoH. Bnocneactsunm
NCNoNb30BaHMe MeCTHOro TOMAMBA CTafo OAHUM

13 OCHOBOMOJaravLWmx NpuHUMNoB naaHa FO3J1PO.

1921

Mnax FO3/1PO yTBEpXAeH MocTaHoBNeHMeM CoBeTa
HapogHbix Komuccapos (CHK) PCOCP. BeegeHa

B 3KkcrnyaTauuvio nepsas BJ1 110 kB Kawmnpckaa NP3C —
MockBa. Co3zaH locyaapCTBEHHbI
3KCNepUMEeHTaNbHbIN 31eKTPOTEXHUYECKUIA NHCTUTYT
(B ganbHeliwem - BW) anst nsyyeHvst NpoLLeccos,
NPOMCXOAALLINX B 31eKTponepesadax BbICOKOro

1 CBEPXBbLICOKOIO HaMPs>KEHNIA.

1933

MocTtpoeHa nepsas B CCCP nnHMA anekTponepesayn
220 kB HmxHecBunpckas NC — JleHnHrpag. 3aBoj,
«dfieKTpoannapaT» U3roToBUA MacasiHble
BblkAtovaTenu tuna MKIM-274 Ha 220 kB

C OTK/HOYaKoLEen MOLHOCTbIO 2,5 MAH KBT.

1949

3aBOAOM «IN1eKTPOCUIa» N3roTOB/IEH CaMblii MOLLHbIV
B Mupe ruaporeHepatop — 103 500 kBT, 83,83 06/MuH
ANs BOCCTaHoBAeHHoW JHenposckon MC. Bctynuna

B 3KCMAyaTauMto OMbITHO-NPOMbILLNEHHasA
3/1eKTporiepeaya NnoCcToasHHoOro Toka 220 kB, 30 MBT
AnnHoM 120 Km.

1958

MyweHa Bomkekas M3C.

BeegeHa B cTpoli nepBasi ovepesb (100 MBT) camoii
KpYynHOM B MUpe aTOMHOM cTaHumn — Cnbupckoin ASC —
NPOeKTHOM MOLLHOCTEI0 600 MBT.

1977

BaxxHbIM 3Tanom passutunsa E3C asnnock
npucoesHeHne K Hell sHeprocuctem Cnbmpm nytem
BBOAA B paboTy TpaH3nTa 500 KB Ypan — KasaxctaH —
Cnbunpb, 4YTO CNOCO6CTBOBANO NOKPLITUIO AeduLmTa
3neKTposHeprun B CNbmpn B yCIOBUAX MaNOBOAHbIX
NeT 1, C ApYroi CTOPOHbI, NCMONb30BaHNIO B ESC
CBOBOOAHbIX MOLLHOCTe cnbmpckmx MC.

1989

Bcecoto3HbIM Hay4HO-UccneA0BaTeNbCKUM UHCTUTYTOM
anekTpoaHepreTnkn (BHNNI) paspaboTaHbl OCHOBHbIE
Hay4YHO-TexHunYeckme TpeboBaHNS K CO34aHI0
NHTErpmpoBaHHOM OTPac/eBO aBTOMATU3NPOBaHHON
cucTemsbl ynpasneHus MuHsHepro CCCP
(MOACY-2Heprust). Mpoobpas 6yayLmnx cucTem
NOAAEPXKKN MPUHATUS pelleHnii (ADMS-cucTembl).
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Pedopma aHepreTtukmn B Poccuiickoii Pegepaumu

1992

Yka3om lpe3sungeHTa PO co3gaHo OAO PAO «E3C
Poccum». Lenb HaumoHansLHoOWM MOHOMOAUN —
COXpaHeHme 31eKTPO3HEePreTUKM CTPaHbl B BUAeE
e/INHOro TeXHOJIOrMYecKoro 1 opraHM3aLmoHHOro
Komniekca.

2008

PAO «E3C Poccmnm» npekpaTunio cBoe CyLLecTBOBaHMe.

dnekTposHepreTMka Poccum pasgeneHa no smgam
6u13Heca. jucneTyepckoe ynpasieHve nepesaHo

B BefeHne CucteMHoro onepatopa ESC Poccup,
MaructpanbHbele ceTt — OAO «PCK ESC»,
pacnipegenutensHele cetyt — OAO «XonguHr MPCK»
(B cocTaB kOTOPOro nepesaHbl pervoHanbHble
pacnipegenutensHble ceTn AO-3Hepro). FeHepauus,
3a UCKKOYEeHMEM rMapoanekTpocTaHumii n A3C,
rnepesaHa B yrnpa/eHne YaCcTHbIM KOMMaHUSM.

2001

MpaButenscTteo PP npuHai0 nporpammy
pedopMnpPOBaHUA 3NEKTPOIHEPreTUKN PO,
peanusaumsa KOTopow npreena K popMrUpoBaHnNIO
PbIHKa 3/1eKTPO3HEPrnmn 1 MoLHocTu. N3meHseTca
CTPYKTYpa OTpac/In: pasfenstoTcs ecTeCTBeHHO
MOHOMMOJIbHbIE N MOTEHUMANIbHO KOHKYPEHTHbIe

byHKLUMN.

2013

OAO «XongmHr MPCK» nepenmeHoBaH B OAO
«PocceTn». HauaTt npouecc obpaTHOM nHTerpaumm
pacnpesennTenbHOro N MarucTpaabHOro CeTeBoro
KoMmnaekca cTpaHbl. OCHOBHas Leb JaHHbIX
npeobpasoBaHnin — obecneyeHve egMHOIO NOAX0AA
K peanmsaunm TeXHUYECKOM NOANTUKN 1N MPUHLIUMOB
ynpaBfieHunsi 3/1eKTpoceTeBbIM KOMMIeKcoM Poccun.

2002

CncremoobpasyroLmii KOMMAEKC MarncTpanbHbIX
3N1eKTPUYECKMX ceTeli nepesaH Nnog KOHTPOb

®depepanbHoli ceTeBoii komnaHum (OAO «®DCK EDC»).

Ee kntoueBoli 3asa4eli 0603HauYeHO yrnpaBneHme
EAnHOM HauvoHaNbHOWM 31eKTPUYECKO CeThblo.

2023

C AHBaps 2023 roga ronoBHOM KOMMaHWern no
YyNpaBJ/IEHNIO 3/IEKTPOCETEBLIM KOMMJIEKCOM CTano

MNAO «®esepanbHan ceTeBas KomnaHua — Poccetu».

2003

CrapTtoBan ¢esepanbHbIf ONTOBbLIA PbIHOK
3/1eKTPO3HEeprum n MolHoct (GOP3M). B 2005 rogy
6b110 MPOUN3BEAEHO pasjeneHne TepPUTOPUN pbiHKa
3/1eKTPO3IHEPrY Ha JBe LieHOBbIe 30HbI:

nepsyto — EBponeiickasa yactb Poccuum v Ypan

1 BTOpYtO — CLbMPB.
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WHTennektTyanmsaumsa v umppoBusauus

1977

MwuHucTepcTBo 3HepreTrky CLUA oTkpbiBaeT
WNccnepoBatenbCknii MHCTUTYT CONHEYHON 3HEpruu,
KOTOPBbIV MO3Xe CTaHOBUTCS U3BECTHLIM Kak
HaunoHanbHas nabopaTopusi BO306HOBASEMOIA
3HepreTuku (NREL). JlaBopaTopusi monyumna
exerosHoe pMHaHcMpoBaHMe oT KoHrpecca CLLA,
NCMONb3yeMoe B MPOeKTax 1 pa3paboTkax.

1980

AmepukaHckasa ¢mpma ARCO Solar ctana nepsoii

B Mupe KomnaHuein, kotopas npomssena 1 MBT
COJIHeUHbIX NaHener B rog. /lga roga cnycra B
KanndpopHumn koMmnaHmns peannsosana nepeblii MpoekT
COJ/IHEYHOI 3N1eKTPOCTaHLMM MOLLHOCTBIO 1 MBT.

2007

B CLUA B pamkax «AKTa 06 sHepreTn4eckoi
He3aBUCMMOCTUM 1 6e3onacHocTu» (Energy Indepen-
dence and Security Act) BnepBble 4aHO onpejeneHve
NHTeNNeKkTyanbHbIX ceTeld (Smart Grid):

1. Bonee wnpokoe ncnoib3oBaHMe LNPPOBOIA
MHPOPMALIN 1 TEXHOJIOTUIA yNpaBAeHus.

2. [AnHamwnuyeckasi onTMMmM3aums 613HeC-NpoLeccoB
npu obecneyveHnn kKnbepbesonacHOCTU.

3. VIHTerpauusa pacrnpejesieHHbIX
pecypcoB 1 reHepaummn.

4. PaspaboTka 1 BHejpeHue Mep
pearnmpoBaHus Ha Crpoc.

5. Pa3BepTbiBaHMe «yMHbIX» TEXHONOTN
(aBTOMaTU3MpPOBaHHbIE, MHTEPAKTUBHbIE
TEXHONOMNW peanbHOro BpeMeHu, KoTopble
ONTUMU3NPYIOT GU3MNYECKYH PaboTy BbITOBbIX
1 NOTPE6UTENbCKMX YCTPONCTB).

6. WHTerpaums «yMHbIX» BbITOBbIX MPUG0POB
M NOTPEebUTENbCKUX YCTPOMCTB.

7. Pa3BepTbiBaHVeE U NHTErpauusa nepesosbixX
TEXHONOTNI HaKOMIEHNS 3N1EeKTPO3HePrmn
N CHUXKEHWS NUKOBBIX Harpysok, Bk/toYas
noAsapsikaemble 31eKTPOMObUAnN N rmbpuaHele
371eKTPOMOBUAN, @ TaKXKe CUCTeMbI
KOHAMLMOHNPOBAHNSA BO3AyXa
C HaKonneHvem Tenna.

8. lpepocTaBneHne nNoTpebuTeNsIM CBOEBPEMEHHOWA
MHGOPMaLMN 1N BOSMOXHOCTE KOHTPOS.

9. Pa3paboTka CTaHAAPTOB CBA3U U B3aMMOAENCTBMSA
npubopoB 1 060pYAOBAHNS, MOAKNHOUEHHbIX
K 3NeKTpUYecKor ceTn, Bkao4asa MHGPaCcTpyKTypy,
06CNTYXXNBAKOLLYHO CeTb.

2009

B CLUA nNpuHAT «AKT BOCCTaHOBNEHUS

1 peviHBecTUpoBaHus» (Recovery and Reinvestment
Act), [aBLWINIA odULMaNbHbIV CTapT PasBUTKLD
NHTeNNeKTyaNbHbIX ceTen (Smart Grid) B Mupe.

Ha uenn peannsaunm npoektoB Smart Grid BblgeneHsbl
6ecnpeueseHTHble 40 MIpA AONNAPOB.
SHeprokomnaHus Xcel Energy peanvsoBana nepBblii

B Mupe npoekT Smart Grid B ropoge Boyngep (wrat
Kosnopago). B npoekTe 04HOBPEMEHHO BHEAPEHbI
NHTeNNneKTyanbHble NPUGOpPLI yyeTa, CUCTEMBI
perynMpoBaHns HanpsiXxeHus, pacrnpejeneHHas
aBToMaTM3aLma CeTn, a Takxe cucTemMa
AncneTyepckoro ynpasneHus. EBponerickas kommccns
cosjana creymanbsHbl NOAKOMUTET NO
NHTeNNeKTyanbHbIM ceTam (Smart Grid Task Force).
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WHTennektTyanmsaumsa v umppoBusauus

2010

HaumoHanbHbIA MHCTUTYT CTaHAAPTOB W TEXHOOTNTA
(NIST) BnepBble NpeacTaBma KOHLENTYalbHYH MOAeNb
Smart Grid, rae B A0Mo/IHEHME K NOTOKaM
3NEeKTPUYECKON aHepruv gobasBneHsbl
NHPOPMaLIMOHHbIE NMOTOKM, a TakxXe onpeseneHsbl
HOBble Cy6beKTbl PblIHKa 3/1eKTpo3HepreTnkM. HavyaTa
aKTMBHas paspaboTka CTaHAApPTOB B 06/1acTn
WNHTeNNeKTyaNbHbIX ceTel.

2011

B pamkax desepanbHOM NporpamMmmbl POCCUIACKONA
depepaumn «CunTai. SkKOHOMb. Mnatm»

B MOTOBMANXUHCKOM palioHe Mepmu («MPCK Ypana —
MepMaHepro») CTapToBas NepBblil MPOEKT BHEAPEHWS
WNHTeNNeKTyanbHbIX MP1bopoB y4yeTa.

2012

B Poccuun npw yyactum PAH, OAO «PCK ESC»

1 BbICLUE LWKOAbI 3KOHOMUKW pa3paboTaHa
«KoHUenumsa nHTennekTyanbHom
371eKTPO3HEepPreTUYecKor cNcTeMbl

C aKTMBHO-aJanTUBHOM CeTbio». BnepBsble faHo
onpegesneHne 31eKTpo3HepreTn4eckor cncTemMsl
HOBOrO MOKOJ/IEHWS,, OCHOBAHHOW Ha My/IbTUAreHTHOM
NPUHLMMNE OpraHM3aunmn 1 ynpasneHns

ee QYyHKUMOHNPOBaHMEM U pa3BUTHEM.

2013

CoBmecTHO ¢ komnaHuein SIEMENS B Poccuu B ropoge
Yde peannsoBaH nepsbiii MUIOTHbLIN NPOEKT
BHeApeHust TexHonoruii Smart Grid B ropoackumx
pacrnpejennTenbHbIX CeTAX.
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WHTennektTyanmsaumsa v umppoBusauus

2015

Ha koHbepeHumn OOH no nsmeHeHUo knvmaTa

B pamKkax [MapuxcKoro cornalleHms jaH opuumanbHblii
CTapT YeTBepTOMY 3HEepPreTMYecKkomy rnepexogy —
nepexoAy K BO306HOBASEMbIM UCTOYHVKAM 3HEpruu.

2019

B MAO «MPCK LieHTpa» — «AHTapbaHepro» B pamkax
HauroHanbHOM TEXHONOTMYeCKOM NHMLMATBbI
«IHepPAKMHET» peann3oBaH NUAOTHbLI NPOeKT
0TpaboTky 6a30BbIX TexHoAOrMi Smart Grid
«Linpposoii PIC — siHTapbaHepro». MNpoekT Bbi3Ban
60/1bLLOEe KONNYECTBO KPUTUKK, HO CTasl NepBbIM

B Poccmin onbITOM KOMMIEKCHOro NoAX0Aa

K BHeApeHuto TexHonornii Smart Grid

B pacrnpeAennTenbHbIX CeTAX Ha OTeYeCTBEHHbIX
TEXHONOrNSAX.

2016

B pamkax peanusaummn HaumoHanbHon
TEeXHONOrnYeckom NHMUMaTnBbl Poccuinckon
Pegepaumn yTBepxaeHa AOPOXKHasA KapTa
«DHepAKMHeT». KntoueBas uenb — cGopmMmMpoBaThb
yCNoBUs ANS rN06aNbHOI0 TEXHOIOMMYECKoro
NAepcTBa KOMMAHW/A Ha HOBbIX PblIHKaX
WNHTEeNNeKTya/IbHbIX 3N1EeKTPUYECKMX CETEN, a TaKkxKe
NnpeanocbINOK AN MHHOBALMOHHOMO Pa3BUTUS
3/1eKTPO3HEepPreTMHeckon MHGPaCTPYKTYpSI.

2022

B Poccuiickon ®egepaunm yTBepxaeHa
3HepreTuyeckas cTpaTerus go 2035 roga, kotopas
B KauecTBe KIH0YeBOro oTBeTa Ha COBPEMEHHbIe
BbI30BbI MPeAnoXuia LnppoByto TpaHCopMaLmio
N NHTeNneKTyanmnsauuto otTpacsei
TOMAVNBHO-IHEPreTUYEeCKOro KOMraekca.

2017

B Poccmu 3anyuweHa nepsas undpoBas NOACTaHLMS
110 kB nm. M.I. CMopryHoBa. Bnepsble npriMeHeHa
KOHLIenuuMs LieHTpaan30BaHHbIX 3aLlLMT 1 aBTOMaTUKK
Ha 6a3e undposoro npotokona IEC61850.
MwHmncTepcTBOM 3HepreTnkn PO yTeepxaeH
BeAOMCTBEHHbIN NpoekT «Lindposas sHepreTrkax,
HarnpaBs/eHHbI Ha Mpeobpa3oBaHNe SHePreTNYecKon
NHPPaACTPYKTypbl Poccniickon Pegepauiv
NMoCpesCTBOM BHeApeHs LdpPOBbIX TEXHONOMNT

M NNaTPOPMEHHbIX PeLLUeHN 415 MOBbILLEHWS

ee 3pPeKTMBHOCTUN 1 6e30MacHOCTU.

2023

MpaBuTensLcTBO PP yTBEPAVNO KOHLIEMLMIO
TEXHONOrM4Yeckoro passuTna Ha nepmog ao 2030 roza,
B paMKax KOTOPOW B KayecTBe TeXHON0rMYeCcKnx
Hanpae/ieHN 0603HayYeHbl TEXHONOTNY
TPaHCMOPTUPOBKM 3/1€KTPOIHEPT N

1 pacrnpegeneHHbIX MHTeN1eKTyalbHbIX 3HeProcucTem,
CUCTEMbI HaKOMEHUSA SHEPrn 1 pa3suTune
BOZOPOAHO 3HEepreTuKu.

2018

YTBepxgeHa «KoHuenumsa uneposoit TpaHchopmaLmm
2030» NMAO «PocceTun». Ee uenb — n3meHeHme N10rnku
npoLeccoB 1 Nepexos KoMnaHUmM Ha
PUCK-OPUEHTVPOBAHHOE yrpaB/eHe Ha OCHOBe
BHeApeHUs LMdPOBLIX TEXHONOMNIM 1 aHanmsa
60NbLIMX AaHHbIX. NprHMMaeTca PeaepanbHbI 3aKOH
0 PasBUTUN NHTeNNEKTyaNbHbIX CUCTEM yyeTa
3NEKTPUYECKON SHEePrnm 1N MOLLIHOCTW.



