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1. IPOI'PAMMA
1.1. QJIEKTPUYECKHME CUCTEMbBI 1 CETH
1.1.1 DyieMeHTHI NEKTPUIECKUAX CETEH U UX IMapaMeTphl

DnextposHepretrdeckas cucrema (39C) u Bxopsmme B He€ 31IeMEHTHL. POoCT HOMHMHAIBHBIX
HanpspkeHuil u oO0benuHenune sHeprocucteM. Cosganne EDC Poccun. TexHHKO-5KOHOMHYECKHE
mpeuMyInecTBa 00BeIMHEHHBIX OJHeprocucreM. Kiraccuduxanmus 3JIEKTpUYECKHX CETEH 1o
HOMUHAIGHOMY HAaIPsSYKEHUIO, HA3HAYCHHIO, HCIONHEHUIO M KOoH(urypamuu. Pexumsl paboThi
HEUTpAIU JIEKTPUYECKUX CETEH.

PacuérHble cXeMBI 3aMEIIEeHHUs JIMHIA. AKTHBHOE ¥ MHAYKTUBHOE conpotuBieHus JIOII. Akrusnas
u émxoctHas mnposomumoctd JIDII. Kopoma. CxeMmbl 3aMelieHHs TpaHC()OpMATOPOB H
aBToTpancopmaropoB. Vcmonp3oBaHWe NACHOPTHBIX MAHHBIX IS ONPEIETICHUS MapaMeTpoB
cxeM, 3aMerneHus TpaacopmaTopoB. CocTaBlIeHHE PACUETHBIX CXEM JJIEKTPHYECKHX CETEH.

1.1.2. Pacuét pexuMOB y4acTKa CETH

OOme cBeneHHss 00 SJIEKTpUYECKOM pacyére pexuMoB. [lorepy MOIMHOCTH B JTHHHSIX
seKTponepenadn. Meroasl ompeneienuss moteps oHepruum B JIOII: Merton rpaduyeckoro
UHTETPUPOBAHUS, METOJI CPETHEKBAAPATUIHOIO TOKA, METOJ] BpeMeHH moreph. [lorepu MomuoCTH
U SHeprud B Tpanchopmartopax. OpraHu3alMOHHbIE U TEXHUYECKHE MEPOIPUATHS 0 CHIKCHUIO
OTEPh SHEPTUH.

BexTopHast auarpamMma HampspkeHHH BbIcOKOBONBTHOH JIOIIL. Ilanenme M morepst HampsOKEHHSL
Pacuét HanpsHKeHUI B JIMHAU TPU 33JaHHONW MOIIHOCTH Harpys3Ku.

Oco0EHHOCTH DPEXHMMOB JIMHHMA 3yeKTporepenayn Oosbmoi umHEL OCHOBHBIE IOHSATHS |
ypaBHeHusi. Ou3ryecKas CyIIHOCTh BOJHOBOH ITMHBI M BOJTHOBOIO conpoTusienus. Harypanprast
MOIHOCTh JHMHHM JjeKTporepenayn. OHU3MUYECKHE INPOLECCHl B JIMHUM IPpH H3MCHCHHHU
HAMPSDKEHHS ¥ TOKA B JUIMHHBIX JINHHUX.

1.1.3. Pac4éT pexuMOB pabOThI 3TEKTPHIECKHX ceTeil ClI0XKHOH KOH(pHTIypaluu

Pacuér cerm ¢ HECKOJBKMMH IIOCJIEIOBATCIIPHBIMH YYaCTKaMH. Onpeﬁeneﬂne MOIIIHOCTEN Ha
ydacTKax KoJbIeBOM ceTdu. Pacu€r cetm ¢ JBYXCTOPOHHMM IUTAaHUEM TIIPH pa3IM9IHBIX
HANIPSDKEHUSX [HUTAIOMMX ITyHKTOB. YPaBHHUTENbHBIE TOKM M MOIIHOCTH. Pacdu€r crnoxHO
3aMKHYTBIX CEeTeil 10 MeTojaM IpeoOpa3oBaHMsl CXEM, KOHTYPHBIX YPaBHEHHH H Y3JIOBBIX
HaIlpsDKEHUMN.

1.1.4. KayecTBO 3J€KTPUIECKOM SHEPTUH U €r0 00eCIIeYeHUE B DIIEKTPUIECKON CUCTEME

KaugecTBo snexTposHepruu (KD) B 0T€UeCTBEHHBIX dJIEKTPHIECKHX CeTAX. OCHOBHBIC MOKa3aTeNIH
KadecTBa diekTpuueckoii omeprum (IIKD). Kareropmm motpeGutenedfi um TpeGoBaHHUs IO
HaI&XHOCTH UX JJIeKTpocHaOXeHus. [IpHuvHBEl MOSBIEHUS BBICHIMX I'apMOHHK, UX BIHMSHHC Ha
paboTy 5JIeKTponpHeMHHKOB. IlyTm ymydmeHus (OpMBI KpPHBOH HANpsDKEHHSA, CPEACTBa
KOMIIEHCAIlUd TapMOHHK. HecmMMeTpus HanpsDKeHHH W TOKOB, IPHYHHBI €€ BO3HHUKHOBEHHS U
BIUSIHHE Ha yCJIOBHsS pabOTHI 31eKTpooOopynoBaHus. JIOMyCTHMbIC 3HAYECHHsS HECHMMETPHH.
Crioco0b! CHIDKeHHsT HecuMMeTpur. OTKIOHeHHs 1 KoJleOaHus HanpspKeHus B ceTsx. [IpuanHer ux
BO3HMKHOBeHWs. BimsiHne mapamerpoB cetd Ha KO. MepolpusThs 1O CHIKEHHIO KoJeOaHuii
HaIPSHKEHUS B 3JIEKTPHUECKUX CeTAX. BeTpeunoe peryimpoBaHue HalPsHKEHHS.

PeryiupoBanne HaIpsDKEHHS Ha PadOHHOM  IOACTAHIIUH: tpancpopmaropsl ¢ IIBB,
tpanchopmatopsl ¢ PITH, mHeiiHEe peryIaTopsl, aBToTpancgopmatopsl. IIpononbHas eMKOCTHAs
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KOMIICHCAalluA JIMHUH. Pel"y.]'II/IPOBaHI/Ie HaIpsOKCHUST N3MEHEHUEM IIOTOKOB pCaKTI/IBHOf/‘I MOITHOCTH.
Hcnons3oBanue CHHXPOHHBIX KOMIICHCATOPOB K 6aTape17I CTaTHYCCKUX KOHACHCATOPOB.

1.1.5. [IpoekTupOBaHUE INEKTPUYECKHUX CETEN

BbiOOp KOHCTPYKIIMM ¥ CEYEHHUS IPOBOJOB JIEKTPHYECKOW ceTH MeTox 3KOHOMHYECKHX
HHTEPBAJIOB. DKOHOMHUYECKAs IUIOTHOCTh TOKa. BBIOOp cedeHHMi IMHHK 10 HarpeBy. Bribop
CEYeHHH MPOBOIOB U Kabenei ¢ y4eTOM XapaKTepPHUCTHK 3alllMTHBIX alllapaToB.

[IpuBeneHHBIE 3aTPAThl HA CTPOUTENBCTBO M SKCILTYyaTaIHIO 3JIEKTpHYECKUX ceTel. Kansnoxenust
M UX OIeHKa. ['0/0Bble 3KCIUTyaTallHOHHBIE H3AepKKH. CTOMMOCTBH IOTEPh SJIEKTPOIHEPIHH.
Onpenenenre ymepba OT mepephiBa 3MeKTpocHa0keHus moTpeduTenei. TeXHuKo-9KOHOMUYECKOe
CpaBHEHHE BapHAHTOB PA3BUTHS DJIEKTPUYECKON CETH.

Bri6op onTHMaIbHONW MOIIHOCTH TpaHchopMmaropoB. OlpeneneHre 5KOHOMHYECKH BBITOTHOTO
YpClIa IapajulelibHO paboTaromux TpancopmMaTopoB Ha MHOTOTPaHC(HOPMATOPHBIX MOACTAHIHSIX.
BrIOOp pEryJMpOBOYHBIX OTBETBICHHH Ha CHIOBBIX TpaHcdopmaropax ¢ IIBB m  PIIH.
OcobernocTr BEIOOpa pabo4YrX OTBETBICHUI Ha aBTOTpaHC()opMaToOpax.

DIIEKTPUYECKHAN pacdeT OCHOBHBIX PeXMMOB. IIpuBeneHHMe Harpy30K K BBICIIEMY HAMpPSHKEHHIO
COCTaBJIEHHIO pacueTHOU cxeMbl. OrpesiesieHne IOTOKOB MOIMHOCTH € yYE€TOM IIOT€Ph MOIIHOCTH
HA Y9aCTKax CETH.

1.1.6. Pexxum paOOTHI 3JIEKTPOIHEPIETHYECKUX CHCTEM M YIIPABICHUE UMH

I'papuku HArpy30K SHEPrOCHCTEM WU YCIOBHS HX IIOKDBITHS. ODKOHOMHYHOE pPaclpe/ie/icHHe
HArpy30K MEX/y 3JeKTPOCTAaHIMAMH Pa3jIM4HOro THa. PacxojHbie XapaKTEpUCTUKH arperaTtoB
CTaHLIMMH.

BajlaHC aKTHBHOM MOIHOCTH B 9HEPTOCHCTEME H CBS3b €0 ¢ YacTOTOH. PerynmmpoBanue 4acTOThI U
axtuBHOM MomuocTu. TpeGosanus 'OCTa K OTKIOHEHHSM H KOJleOaHMAM 4YacTOTHL YacToTHBIE
CTATHYECKHE XaPAKTEPUCTUKH OJIEKTPOIPHEMHHUKOB H TypOMH. ABTOMAaTHYECKas YacCTOTHAs
Harpy3ka B CHCTEME.

Pe3epBbl aKTHBHOW MOIIHOCTH 3HEPrOCHCTEM. BuIBI pe3epBOB M CIIOCOOBI OLEHKHA HX
HEOOXOQMMOM BEIMYMHBEL ABTOMATHYECKOE BKIIIOUEHHE pe3epBa. YIPABICHHE HAMPSHKEHHEM U
PEaKTHBHOW  MOIIHOCTBIO B CHCTeMe. bajaHc 10 peakTHBHOM MOIIHOCTH U CBA3b €ro ¢
HanpskeaneM. CraTHvecKue XapaKTePHCTHKH Harpysku u peryistopoB APB. CocrosHus u
PEXUMBI CXEM JIEKTPUUECKUX COEJMHEHMH C IO3UIHIA HaIS)KHOCTH.

IIpomyckHas CIOCOOHOCTH JIMHUN 3IEKTPOIEpelaun U MEPOIPHUATHS 1O ee yBenudeHuto. [Ipenen
repeiaBaeMoil MOIITHOCTH 110 YCJIOBHIO YCTOMYHUBOCTH.

Hajie)XHOCTh CIIOKHBIX DHEPrOCHCTEM KaK KOMIUIEKCHOE CBOMCTBO: O€30TKa3HOCTB, pEXUMHAst
YIIPaBIAEMOCTh, YCTOWYUBOCIIOCOOHOCTD, XUBY4eCTh M 0e30macHOCTh. VIcxonHble HOHATHA H
KaTeropuy TEOPHH HAZEKHOCTH.

OCHOBHBIE BH/IbI IPOTHBOABAPUMHON aBTOMATHKH.

1.2. AITOPUTMUBAIINA 3AZIAY SHEPTETUKH

OcHOBHBIE TIOHATH JMHeHHOro nporpammupoBanus (JIIT) 1 mpuMepsl ero mpuMeHEeHHUs B 3a7adax
sHepreTukd. Maremarnueckass (opmympoBka 3amaum JIII. D'papuueckuit Merox pemeHus
JIByMepHOU 3amauu. [IoHsaTHE 0 HEMUHEWHOM TPOrPAaMMHUPOBAaHUH.

1.3. MOJIEJIA OIITUMAJIBHOI'O PA3BUTH 55C

Bonpmme cucrembl sHepretmkm (BCD) ®  mX CcBoWcTBa. OJHEprocucreMa Kak —OoubImast
KubepHeTHYECKas cucTeMa. IlepedeHnb ¥ XapakTepUCTUKA OCHOBHBIX 3a71ad ONTHMHU3AIMHA Pa3BHTH
1 (QYHKIIHOHUPOBAHMS SGHEPIOCHCTEM.
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ITocranoBka 3amaudl ONTHMHU3AIMH CTPYKTYpHl I€HEPHPYIOIMMX MOIIHOCTEH Kak 3amaum JIII.
[Toctpoenne meneBod (GyHKIMHM M OrpaHHYCHHI. 3aavil ONTUMHU3ALMK CETH KaK TPAHCIOPTHAS
3agada. [Ipobiema MHOTOIIEIIEBOM ONTHMU3ALUH.

Cucrema ynpasneHus u ee aneMeHThL. Kitaccudukanus cucrem ynpapnenus. ACY u CAY. 3amaun
u crpyktypa ACITY Poccun. Ocobennoctu ¢ynknuonuposanust ACY nepapXxudeckoii CTpyKTypEL

Maremarnyeckoe obecneueHne 3afadydl pacueTa W ONTHMH3AIMH PEXMMOB. VICXOIHBIE TaHHEIE,
IEJIA ¥ AJITOPUTMBI BBIYUCIICHHIA.

1.5. IIEPEXOIHBIE ITPOLIECCBHI B DJIEKTPUYECKNX CUCTEMAX
1.5.1. DOnexTpoMarHUTHBIE IEPEXOHBIE IPOIIECCHI

Tpexdaznoe kopoTkoe 3aMBIKAaHHE B HEPA3BETBICHHOM MEMH, IOJKIFOYEHHON K MCTOYHMKY
CHHYCOHMIAJILHOIO HaNpsuKeHus. Mi3smepenne Bo BpeMEHH TOKa M €T0 COCTABIISIONIHNX. Y IapHBINA TOK
KOPOTKOTI'O 3aMBIKaHHs U yCIIOBHSI €r0 BOSHUKHOBEHHUSI.

Juddepennnanbaple ypaBHEHHS MEPEXOJHOTO IIPOIECCa CHHXPOHHOM MallMHBI B (ha3HBIX
koopauHaTtax. O600mEHHbI BEeKTOp Tpex(asHoil cucteMmsbl. [lepexoq oT (a3HBIX BEIMYMH K HX
COCTaBJIAIOIIUM B JIEKapTOBBIX KoopAuHaTax. Y paBHeHus [lapka-I"opera.

Pacuer Toka B MOMeHT HapymeHHs pexuma. Ilepexoguas DJIC u mepexoHOE CONPOTHBIIEHHE.
Crepxnepexomnas OJIC u cBepxmepexonHoe conporuBieHHe. CXeMbl 3aMeIleHHs CHHXPOHHOM
MAIlMHBI B IPOJOJIBHOM U IIOIIEPEYHOM OCSX.

CocraBnenne cxeM IpsMOH, OOpaTHOH W HyJIEBOH NOCIeIOBAaTEIHHOCTH. Pacmpenenenve u
TpaHchopMaIKs TOKOB U HAIPSDKEHUH OT/IENBHBIX IOCTIEI0BaTENbHOCTEH. BEKTOPHBIE qrarpaMMBbl
TOKOB ¥ HAIIPSDKEHUN.

PacueTHbIe BBIpa)k€HUS AT COCTABIISIIONIMX TOKOB M HANPSDKEHUH BMECTE KOPOTKOI'O 3aMBIKAHUS.
IIpaBuiio SKBHBAJEHTHOCTH IIPSMOW MOCIENOBATEIHHOCTA. KOMILIEKCHBIE CXEMBI 3aMEIleHHs.
ITpumeHeHne npakTHYEeCKUX METOJIOB JIUISl pacyeTa HECUMMETPUYHBIX KOPOTKHX 3aMBIKAHHIA.
OmpezeneHne COCTaBIISIONIMX M MOJHBIX 3HAYCHUN TOKOB M HANMPSDKEHWH B MECTE IMPOJIOJIBHOM
HecuMMeTpHH. KOMIIIEKCHBIE CXEMBI 3aMEIIEHUs IPH OIHOM WiTH IBYX (as.

CrnoxxHble BUIBI IOBpEX/IeHUH B cucteme. J[BoitHOe 3aMbikanue Ha 3emitio. OaHo(pa3Hoe KOPOTKOE
3aMbIKaHHE C OJTHOBPEMEHHBIM 0OpPBIBOM TOM e (a3bl. :

1.5.2. DnexTpoMexaHUYECKUE TIEPEXOTHBIEC TPOIECCHI

CxeMbl 3aMEIICHHS OCHOBHBIX CHJIOBBIX DJIEMEHTOB 3JEKTpUYeckorl ceTH. (OCHOBHBIE
XapaKTEPUCTUKHU PEKUMOB IJIEKTPHYECKON CHCTEMBI.

Omnpenenenue obiacTell CTaTUYECKOM YCTOWYMBOCTH B IMPOCTPAHCTBE PENKUMHBIX IapaMeTpOB
CHUCTEMBl M HacTpoeuHbIX napamerpoB APB. Ilpsmoil kputepuit CTaTHYECKOH YCTOWYHUBOCTH.
MeponpusaTus 10 yIy4IIEHUIO CTAaTUYECKON YCTOHYUBOCTH SIIEKTPUUECKUX CUCTEM.

ITonATHE IWHAMHUYECKON YCTOMYMBOCTA U OCHOBHBIE KpHUTEpHUH. MeETOJ MOoCiea0BaTeTbHBIX
uHTepBaioB. Crioco0 miomaaei Npu UCCIeI0BaHUuU YCTOMYUBOCTH ABYX CTAHIIHMA.

1.6. SJIEKTPUYECKHNE MAIIIWHBI

CHHXpOHHBIE T€HEpaTopbl. XapaKTEpUCTUKA M OCHOBHBIE TUIBL. CHCTEMBI BO30YXXICHHUS
CUHXpOHHBIX reHepatopoB, APB, AITI, APB cHHXpOHHOro resHeparopa Ha JIMHHUIO II€pEIadH.
VYupapnerue Bo30yXJACHHEM IT'€HEpaTOPOB MPU OOJBIIMX BOZMYIIEHHUSIX B JJIIEKTPUUYECKOH CHCTEME.
[Tyck CcHHXpOHHBIX TreHeparopoB. @opcupoBka BO30YXIEHHS, KpaTHOCTh (HOPCHPOBKH.
[Tapamnensuas pabora CI', ycinoBus napaienbHoi paboThL.

CHHXpOHHBIE KOMIIEHCATOpPHl. XapaKTepUCTHKU U OCHOBHBIE THIBL Pexumbl pabdorsr CK B
Pa3IUYHBIX TOYKAX OSHEPreTHYecKOoW cucTeMbl. PaboTa CHHXPOHHBIX TI'€HEPAaTOPOB B PEXUME
CHHXPOHHOI'0 KOMIIEHCATOPA.



TpanchopmaTopsl U aBTOTpaHCHOPMATOPHI B DHEPreTHUECKOW cucTeMe. TernoBOH peXxuM H
CHoCcoOBI OXJIaXIeHUs. J[OIyCTHMEBIE YCIIOBHUS MEePErpy3Ki B HOPMAIbHOM U aBapUHHOM PEKHAMAX.
[TapaiiensHass pabota TpaHCHOPMATOPOB U aBTOTPAaHC(HOPMATOPOB. Y CIOBHS IapajUIEIbHOM
paboThL. DKOHOMHUYECKH BBITOIHBIA PEXXUM paboThl TpaHC(HOPMATOPOB.

[IpeumyrecTBa aBTOTpaHCHOPMATOPOB IEpe] TpaHChOpMATOpaMU MpU paboTe B IIEKTPHUYECKOH
CETH.

1.7. SJIEKTPUYECKUE CTAHIIMN U ITOJJCTAHIINN

OcCo0EeHHOCTH TEXHOJIOTHYECKHX IIPOIIECCOB IPOM3BOJICTBA 3JIEKTPHYECKOM OHEPrud Ha
anekTpocTannusx pasHbix tanoB (TOC, I'DC, ADC, T'ADC, I9C). HerpaqunuoHHbIe HCTOUHUKA
AIIEKTPUYECKOM SHEPIHUH.

OCHOBHBIE THUIIBI BBIKJIIOYATENEH, UX MIPUHIIMI JeHCTBUS, TpeOOBAaHMUS K BBIKIIOYATEISIM, 00J1acTh
OPAMEHEHHS  MACIISIHBIX, BO3AYIIHBIX, JJIETa30BBIX, 3JEKTPOMArHUTHBIX,  BaKyyMHBIX.
OTkITFO9aroIasi ClIoCOOHOCTH BBIKIIIOYaTenel. Y cioBus BeIOOpa. [IpHBOBI BEIKIIIOUATENEH.
OTKIIIOYeHHe Ienei moCcTOSHHOTO Toka. OCOOEHHOCTH BBIIOJIHEHHS BBIKIIOYATEIIEH IIOCTOSHHOIO
TOKA.

Brixmouaren Harpy3Ku: Ha3HaueHUe, KOHCTpyKuus. O0IacTh IPUMEHEHHMS.

Pasbenuuurenn. Hasnavenwe. Ycnous Beioopa. Tumbl. Otaenuremn (OJ) 1 KOpOTKO3aMBIKATE M
(K3) ma moacranimsx pasHsix cucteM. Pabora 6ioka O/l u K3 B HOpManbHBIX SKCILTYaTallHOHHBIX
YCIIOBHSIX U IIPH MTOBPEXKICHUSIX TpaHc(opMaTopa Win aBToTpanchopmaropa.

[TnaBKue IpeIOXPaHUTEIH: UX YCTPONUCTBO, IIPUHIUII AEHCTBYSL, TUIIBL. BBIOOp IpenoXpaHuTeen.
PeakTophl B cxemax siieKTpocHaOkeHus.. Tuibl. I'pynmoBble peakToOpbl OOBIYHBIE M CIBOCHHBIE,
[OTEPH HAIPSDKEHHs B HUX. BBIOOp peakTopoB. MecTa yCTaHOBKM PEaKTOPOB B CX€MaX CTaHIUA H
IIOACTaHIUH.

unsl. Hasnauenue mmu. Ilunael xectkue w ruOkue. Beibop mmH. Tpancdopmaropel Toxka u
tpanchopmaropsl HampspkeHus. Hasnauenue. Tumel. Ilorpemnoct TpaHc(OpMaToOpoB TOKa M
HaTPSDKEHUSI.

Knaccudukamnus cxeM u TpeOOBaHUS K IVIABHBIM CXEMaM JJIEKTPHYECKHX COEIUHEHHWH CTAHIUHA
MOJACTAHIUH.

CxeMBl 3JIEKTPHYECKHX COCIWHEHHH CTaHIUM C OJUHAPHOH CEKIMOHHOW CHCTEMOW IIWH, C
CEKIIMOHMPOBAaHHOM W pe3epBHOM cucTeMoii ImMH. CXeMBl 3JIEKTPUYECKUX — COCTHMHCHHUM
HOBBIIAIOIUX IOJACTAHIANA YIPOIICHHOTO HCIOJHEHHS; CXEMbl MOCTHUKOB Ha OTACIHTEISX H
KOPOTKO3aMBIKATEISIX, MOCTHKOBBIE CXEMBI C BbIKIIOYaTeqaMH. CXeMbl pacipeIeTuTeIbHbIX
ycTpoiictB 35-220 xB; «mmoyTopHas cxema»; CXeMbI «<MHOT'OYTOJIbBHUKOB.

1.8. TEXHMKA BBICOKMX HATIPSDKEHUM

CaMOCTOSTENBHBIA UM HECAMOCTOSATENBHBIA paspsibl. BiusHue KOHQHUIypalMu >JI€KTPUYECKOTO
mons Ha mporecc paspsma. OcoOEHHOCTH paspsza B JIMHHBIX BO3IYNIHBIX MPOMEXYTKaX H
IPO30BOrO pa3psiza.

Tunel ¥ KOHCTPYKTHBHBIE OCOOCHHOCTH H30JITOpOB. Paspsn 10 MOBEPXHOCTH H30ISTOPOB.
I[Ipodunaktuka uzonsuun. OCHOBHBEIC ITapamMeTpsl MonHuM. Monnuesammura BJI u moxcraHimil.
Croco0bI OrpaHHYeHHS aTMOC(EPHBIX IEPEHATIPSIKECHHM.

Byl BHyTPEHHHX [EpEHANPsDKEHHI U QH3HYecKUe IPOIECCH IPU MX IpOTeKaHuu. OrpaHuYeHus
KOMMYTAIMOHHBIX IepeHanpspkeHui. Pazpsaaauku. KoopauHaryst W30 IsIHH.

TpanchopmaTopbl, Kabeau BBICOKOIO HANPSDKEHMS, BBIKIIFOYATEU BBOJB BBICOKOTO HANPSKEHHS,
CHJIOBBIE KOHIEHCATOPBI, SJIEKTPHYECKHE MAIMHBI BHICOKOTO HAITPSDKEHHSL.



1.9. PEJIEMHAS 3AIIIUTA U ABTOMATHU3ALIASA SHEPTETUYECKUX CUCTEM

3amura paJdalbHBIX M MaruCTPAJIbHBIX JHHUW NPH OJHOCTOPOHHEM NHUTAaHWU. MaKCUMalbHasI
TOKOBas 3alllUTa CO CTYNEHYATHIMU BBIIEP)KKAMH BPEMEHH.

3amura JUHUHA, TUTaeMBIX C IByX CTOPOH, M KOJIBIEBBIX JTMHHIA C OJJHUM HCTOYHHUKOM ITUTAHUSI.
MakcuManbHass TOKOBasi HaIpaBlieHHAs 3alldTa CO BCTPEYHO-CTYNEHYATHIMH BBIICPKKAMH
BpPEMEHH.

Jucranimonnas 3amurta. CONpOTHUBIEHUE, H3MEPSIEMOE JAUCTAHIIMOHHBIM DeJie, XapaKTepUCTUKH
cpabaThIBaHMs, HAPABIEHHOCTH JIEHCTBUSI.

[TpononpHast quddepenmaibaas 3anuTa JHHAA. BrIcOK0YacTOTHBIE 3aIUTHI OT TOKOB HebataHca.
3aluTa reHepaTopoB OT HOPMAJIBHBIX PEXKUMOB U TOBPEKICHHH.

Cxempl muddepeHnUaTBLHON 3alUTHl  T'€HepaTopa ¢ I[POMEXYTOYHBIM  HACBHIIAIOIUMCS
TpaHchopMaTopoMm.

3amuTa JIBYXOOMOTOYHBIX, TPEXOOMOTOYHBIX TpaHCHOPMATOPOB ¥ aBTOTPAHCHOPMATOPOB.
Ocobennoctu mudhepeHuaTbHON 3alUTH TpaHC(HOPMATOPOB, CHOCOOBI OTCTPOWKH OT Opocka
HaMarHAYHBAIOIIET0 TOKa. Pene ¢ TOpMO3HO# XapaKTepUCTUKOH.

Juddepennuanpras 3amyTa MAH, BEIOOp TOKa cpabaTbiBaHMs. ABTOMATHYECKOE yNpaBJICHHE U
peryJmpoBaHue IIPOU3BOJICTBOM, Mepeadeil U pacpele]ICeHUEeM JIEKTPHIECKON SHEPIUy.
ABTOMaTHYECKOE IOBTOPHOE BKIIIOYEHHWE HECHHXPOHHOE, OBICTPOAEHCTBYIOLIEE, C OXKHIaHHEM
cuaxponusma. CornacoBanue neicTBHs peneifHoi 3amuTsl ¢ AIIB.

MHUKpOTIPOIIECCOPHBIE CHCTEMBI pelieiHO#M 3amuThl. Hane)kHocTh (QyHKIIMOHUPOBAHUS peleiHON
3aIUTHL

ABTOMaTHYECKOE BKIIIOYCHHE PE3EePBHOM JIMHUH, TpaHcpopmaTopa W BeIKIIouaTess. HazHadeHue
ABTOMAaTHYEeCKOTO0 PEryJIHpPOBaHUS BO30YXXICHHS I'€HEpaTOpoB. ACTaTHYECKOE M CTaTHYECKOe
peryIupoBaHUeE.

1.10. BHYTPEHHME CETH ITPOMBIIIIIEHHBIX [TPEJTIPUATUM (BCIIIT)

BHyTpeHHHE CeTH KakK IOJCHCTEMa JHEPreTHYeCKOH W TEeXHOJIOTH4ecKod cucreMbl. OCHOBHEBIE
3agaund BCIIII B COOTBETCTBHUH € IJIAHOM Pa3BUTHS HAPOJHOT'O XO3sMCTBA.

TpeOoBaHUsS K TEXHUKO-IKOJIOIMUYECKHM pacyeTaM ceTed, PEKOMEHIyEeMBIE METOIMKH YydeTa
IIPUBECHHBIX 3aTpaT. ‘

KnaccupuKanmuss ¥  XapaKTEPHCTHKH  3JNEKTPOIPHEMHHKOB IO  3JIEKTPOIHEPIETHIECKHM
IOKa3aresiM 110 PeXUMy paboThl, M0 TpeOOBaHMIO K OecriepeOOWHOCTH 3IEKTPOCHA0XKEHHMs, 110
TEXHOJOTHYECKON IPUHAICKHOCTH.

[Toka3arenu, XapaKTepU3YIOIIHE PEXUMBI PaOOTHI 3JIEKTPONPHEMHHUKOB. CpelHHEe HarpysK.
Pacuetnbie Harpy3ku. OCHOBHBIE METO/IbI ONIPE/IEICHUS PACYETHBIX HArPy30K.

[IpHHIUIIBI TIOCTPOSHHSI CeTe NPOMBIIUIEHHBIX NpeanpusaTui. Kaprorpamma 3ieKTpUYeCKUX
Harpy3oK. LIeHTp SJeKTpHYecKHX Harpy3okK. BpIOOp MOIIHOCTH, HANpsSHKEHHH, ONTHMATbHON
TOTIOJIOTHH CETH. ‘

KoMmeHcanuss peakTHBHOW MOIMHOCTH. BBIOOp THIIA, MOIIMHOCTH, MECTa YCTaHOBKHM H PEXHMa
pabOTHI KOMIIEHCUPYIOLIHMX yCTPOUCTB.

1.11. OXPAHA TPY A

[IpOoU3BOJACTBEHHBI TpaBMaTW3M W ero npuuuHbl. TpaBma. HecuacTnerid cimydai. IlpuamHBI
HECYaCTHBIX ciy4aeB. I[lopsmok paccieqoBaHHMsS HECYACTHBIX CIy4YaeB Ha IPOU3BOJICTBE.
Pa3paboTka MEpONPUSATHIA IO yCTPAaHEHHUIO IPHYMH HECYACTHBIX CIIyJacB.

3amuTHOE 3a3eMIIEHHE B DIIEKTPOyCTaHOBKax. OOyacTh NpPHUMEHEHHs. YCTPOMCTBO 3a3€MIICHHS.
HopmupoBaH#e mapaMeTpoB 3al[UTHOIO 3a3eMyeHus. KOHTpoIb 3a3eMIIeHHUS.

3anysenue. YCTPOMCTBO 3aHyJICHHS U TpeOoBaHUs K HeMy. BBIOOp ceueHust HyIeBOro MpOBOAHHUKA
¥ 3amuTHOro apromara. OdopmieHuss Hapsiaa JIss paboThl B 3JIEKTPOyCTaHOBKaX. TexHuveckue
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MEPONPHATHS, 00ecIeYnBaomue 0e30macHOCTh padoT B 3NEKTpOycTaHOBKAax. OpraHu3aniOHHbIE
MEepOTpUSTHS, 0OecreunBaroniue 6e30nacHoCcTh padoT.

YCTaHOBKH MOXApPOTYIIEHUs] W TOXXKapHOH curHamu3arui. OcoOEHHOCTH TYIIEHHUS II0XKAapOB B
ANIEKTPOYCTAHOBKAX.

1.12. 5KOHOMUKA SHEPI'ETHUKH

CocrosiHUE B CTPYKTypa COBPEMEHHOMN YHEpPreTHUecKoi 6a3pl CTpaHbl M OCHOBHBIE HAIIPABIICHHUS €€
pasBuTHs. [Ipow3BoACTBEHHBIE (OHIBI M DKOHOMHKA HX HCHONb30BaHUsA. OcobeHHOCTH
dopmupoBaHHs Cce0ECTOMMOCTH HPOAYKIUH B 9SHepreTuke. (OCOOEHHOCTH — KaJbKYJIAIMA
cebectoumocti Ha TDOIL[ W mpeanmpusaTHsSX TEIIOBBIX cered. CeOecTOMMOCTh NpH Iepefade U
pacrpeneneHuu 3aeKTposHeprud. [lonHas ce0ecTOMMOCTh MPOAYKIMU B 3HepreTuke. OcoOeHHOCTH
IIeHOO0pa30BaHUsI HAKOHOMHYECKOH OS(()EKTUBHOCTH HOBOM TEXHUKH, PEKOHCTPYKLIHMH U
MOJIEpHH3AIMH SHEPTOIIPOU3BO/ICTBA.




2 OK3AMEHAIIMOHHBIE BOITPOCHI

2.1. DnekTpo3HepreTuyecKas CUCTEMA M BXOJSINUE B HEE SJIEMEHTBHL.

2.2. TeXHUKO-?KOHOMHUYECKHE MMPEUMYINECTBA 00HETUHEHHBIX SHEPTOCUCTEM.

2.3. Kiaccudpukanuss >IEKTPUYECKAX CETed 10 HOMUHAJIHPHOMY HaIpsDKEHHIO, Ha3HA4YEHHIO,
WCTIOTHEHHUIO W KOH(PUTYpaIUH.

2.4. Pexxumbl paboTHI HERTPATH JIEKTPHIECKIX CETEH.

2.5. PacderHble cXeMBbl 3aMEIICHHS] IMHUH U UX IapaMeTPHI.

2.6. CxeMBbI 3amMenieHus: TpaHC(HOpMaTOPOB B aBTOTPaHC(HOPMATOPOB.

2.7. IloTepn MOIITHOCTH B JIMHUSIX JEKTPOIEPEIaUH.

2.8. Metoss! onpeseneHus notepb 3Heprun B JIDII: MeTox rpaduaeckoro HHTErpupOBaHUs, METO
CPeIHEKBAPATHIHOTO TOKA, METOJ] BPEMEHHU IOTEPh.

2.9. IToTepr MOIHOCTH U HEPTUHU B TpaHCHopMaTopax.

2.10. Opranu3anuoHHBIE M TEXHUYECKUE MEPOIIPUATHUS 110 CHUKEHHUIO IOTEPh YHEPIUH.

2.11. BekropHas quarpamma HanpspDKeHUN BEICOKOBOJIBTHOM JIOII.

2.12. Ilagenue u moTepsi HANPSHKEHUS.

2.13. PacueT HanpspDKeHUH B TMHUY IIPU 33JAHHON MOITHOCTU Harpy3KH.

2.14. OcoOEHHOCTH PEXUMOB JIMHHK 3JIeKTporepenadn Oonbimoi anuHel. OCHOBHBIE NOHATHSA U
ypaBHeHHs. DHu3udeckasi CyIIHOCTh BOJTHOBOM JUIMHBI M BOJIHOBOTO conpoTtuBieHus. Hatypanpnas
MOIIHOCTh JIMHUHM 3JiekTpornepenadn. @Ousmueckue mpouecchl B JIMHWM IPA  HU3MEHEHHHU
HaIpsDKEHUS U TOKA B JUTMHHBIX JINHUSX.

2.15. Pacyer ceTu ¢ HECKOJIbKMMU IIOCIEN0BATEIbHBIMHA Y4aCTKAMH.

2.16. OnpeneneHne MOITHOCTEH HA y4acTKaxX KOJBIEBOM CETH.

2.17. Pacyer cetm ¢ ABYXCTOPOHHUM IIHTAaHHEM IIpA pPA3JIUYHBIX HAIPSDKEHUAX [THTAFOIIUX
IIyHKTOB. Y paBHUTEIbHBIE TOKH H MOITHOCTH.

2.18. Pacuer ClI0’)KHO3aMKHYTBIX CETEH 110 METOoJIaM IpeoOpa3oBaHusl CXeM, KOHTYPHBIX YPaBHEHUH
1 Y3JIOBBIX HANPSDKEHUH.

2.19. OcHOBHBIE ITOKa3aTell KadecTBa dekTpuaeckoit sHeprun (11KD).

2.20. Kareropuu motpeOuTesnei u TpeOOBaHMS 10 HAAESKHOCTU HX JIEKTPOCHA0KEHHS.

2.21. IIpuYuHBI TTOSBIIEHHUS BBICIINX F'APMOHHUK, UX BIMSHHE Ha paboTy 3JEKTPONPHEMHHKOB. [1yTn
yiIy4dmmeHus: GopMbI KPHBOM HANPsDKEHHs, CPEACTBA KOMIIEHCAMH TAPMOHHK.

2.22. HecuMMeTpusl HANpPsDKEHUH W TOKOB, IPUYMHBI €€ BO3HHKHOBEHMs M BIHMSAHHME Ha YCJIOBHUS
paboTel 3jeKkTpoobopynoBaHus. JlomycTUMble 3Ha4YeHHs HeCHMMETpHH. CrocoOBl CHYDKEHUS
HECHMMETPHH.

2.23. OTKJIOHEHHS ¥ KOJIeOaHUsI HAPsDKEHUS B ceTsX. [[puurHbl MX BO3SHUKHOBEHUS.

2.24. BnusiHEE MapaMeTpoB CETH Ha Ka4eCTBO JIEKTPUYECKON SHEPIHH.

2.25. MeponpusTHs 110 CHIKEHHIO KOJIeOaHUi HAIIPSDKEHUS B SJIEKTPHYECKUX CETSX.

2.26. BerpedHoe peryJiMpoBaHHME HANpsDKEHHs. PeryiaupoBaHue HalpsDKEHMs Ha palOHHON
noacrannuu:  tpancopmartopel ¢ I[IbB, tpancdopmartoper ¢ PIIH, muHelHBIE pETYIATOPHI,
aBroTpaHchopmaropel.  [IpojonbHas eMKOCTHas  KOMIIEHCalMsi JHMHHH. PerynupoBanue
HaNpsOKEHHS W3MEHCHHEM II0TOKOB pPEaKTUBHOM MOMHOCTH. VCIoib30BaHHE CHHXPOHHBIX
KOMIICHCATOPOB M 0aTapeil cTaTHYeCKUX KOHJIEHCATOPOB.

2.27. BeIOOp KOHCTPYKIIMH M CEYEHHs IIPOBOJOB JJIEKTPHYECKOH ceTH MeToa 95KOHOMHYECKUX
MHTEPBAOB. DKOHOMHYECKas IUIOTHOCTh TOKA. BBIOOp cedeHmii JIMHME 1O HarpeBy. Beibop
CEYEHHIt IIPOBOJIOB U Kabesel ¢ y4eToM XapaKTEPUCTHK 3alllUTHBIX allllapaToB.

2.28. IlpuBeneHHble 3aTpaTbl Ha CTPOMTENBCTBO M OKCIUIyaTallMIO OJIEKTPHYECKAX —CETEH.
KanBrnoxeHus: W HMX OIEHKA. ['0M0OBBIE SKCIUTyaTalMOHHBIE H3JEPKKH. CTOMMOCTH IIOTEPh
sexTposHeprun. Omnpenernenre ymepba OT IepepbiBa 2JIEKTPOCHAOKEHUS MOTpeOHUTENeH.
TeXHUKO-3KOHOMHYECKOE CPaBHEHUE BApUAHTOB Pa3BUTHs JJIEKTPHYECKOM CETH.




2.29. BpiOop oNTHMaTBHOW MOIMHOCTH TpaHchopMaTopoB. OnpeneneHne 3KOHOMUYECKH
BBITOJIHOTO YHCIIAa MapajUIeIbHO padOTaroIMX TPaHC(POPMATOPOB HAa MHOTOTPAHC(HOPMATOPHBIX
[OJICTAHITHSIX.

2.30. Beibop peryJupOBOYHBIX OTBETBJIICHHH Ha CHIIOBBIX TpaHcpopmaropax ¢ IIbB m PITH.
OcobeHHOCTH BBIOOpa pabOYrX OTBETBJIICHHN Ha aBTOTpaHC(opMaTopax.

2.31. DnexTpu4ecKdWil pacueT OCHOBHBIX pexumoB. [IpuBeneHue Harpy3ok K BBICIIEMY
HaIPsDKEHUIO W COCTABJICHHIO pacdyeTHOM cxembl. OmpesenieHne IOTOKOB MOIIMHOCTH C Y4YETOM
MOTEPh MOITHOCTH Ha y9acTKaX CETH.

2.32. 'paduku HArpy30K SHEPrOCHCTEM M YCIOBHS UX MOKPBITHS. DKOHOMHUYHOE pacIpelelICHHE
HArpy30K MeXIy 3JeKTPOCTAHIUSIMHU PA3IMYHOrO THMA. PacXomHble XapaKTepHCTUKH arperaTtoB U
CTaHIUM.

2.33. bajianCc aKTUBHOM MOIITHOCTH B 9HEPTOCUCTEME H CBS3b €r0 C YaCTOTOM.

2.34. PerynupoBaHHe YacTOTHI M akTUBHOM MoinHOcTU. TpeboBanus ['OCTa k oTKIOHEHHSAM U
KoJIeOaHUsIM 9acTOThL. UacTOTHBIE CTATHUECKHE XAPAKTEPHUCTHKH SJIEKTPOIPUEMHHKOB U TYPOHUH.
ABTOMaTHYeCKas YaCTOTHASI pa3rpy3Ka B CUCTEME.

2.35. Pe3epBbl aKTHBHOW MOIIHOCTH SHEpProcucreM. Bumpl pe3epBoB M CIOCOOBI ONEHKH HMX
HE00X0IMMOM BETMYNHBL. ABTOMAaTHYECKOE BKIIIOUEHUE PE3EPBA.

2.36. YmpaBiieHue HaNpsHKCHUEM M PEaKTHBHOH MOIIHOCTBIO B cucTeMe. banaHc 1o peakTHBHOR
MOIIHOCTH U CBSI3b €0 C HAIIPSDKEHUEM.

2.37. CratnyecKue XapaKTepUCTUKH HArpy3Ku U peryiasitopoB APB.

2.38. CocTosiHMS U PEXXHUMBI CXEM JJIEKTPHUYECKUX COCIVMHEHHH C IMO3UNui HajexHocTH. OueHka
HAJISKHOCTH PEXXKUMA PabOTHI CHCTEM JIEKTPOCHA0KEHHUS IPOMBIIUICHHBIX IIPEIIPUATHI.

2.39. [IpomyckHasi ClIOCOOHOCTD JIMHUHN 3JIEKTPONEpPeaud K MEPOIIPHATHS 10 €€ YBEITHYCHHMIO.

2.40. IIpenen mepenaBaeMoi MOIIHOCTH IO YCIIOBUIO YCTOMYMBOCTH.

2.41. HameXHOCTh CJIOXHBIX JHEPrOCHCTEM KaK KOMIUIEKCHOE CBOMCTBO: 0O€30TKa3HOCTE,
peXHUMHas yIPaBISIEMOCTh, YCTOWYMBOCHOCOOHOCTh, JXHUBY4YecThb M Oe3omacHOCTh. Mcxommbie
MIOHSTHUS ¥ KATETOPUU TEOPUHU HAZC)KHOCTH.

2.42. OcHOBHBIE BUBI IPOTUBOABAPUMHON aBTOMATHKH.

2.43. MeTomonorus CHCTEMHOTO moxoa. bonpimue cucrems! sHepretukd (bCO) m ux cBoicTBa.
DHeprocucTeMa Kak Oobinas KuOepHeTHdeckas cucrema. [lepedens n XapakTepUCTHKA OCHOBHBIX
3a71a4 ONTHMHU3AIMK Pa3sBUTHS U (yHKIIHOHIPOBaHUS dHeprocucteM. Mepapxus bCO.

2.44. OpHomerneBas ONTHMH3AIlMsA B YCJIOBHAX OIpeneneHHoCTH. IIpobrema MHOroueneBoi
OTITUMU3AIIH.

2.45. Wepapxus 3a7a4 pa3BUTHS SJIEKTPOIHEPreTHUECKHX cucTeM. OCOOEHHOCTH MPOEKTHPOBAHMUS
pasutus DDC. Mogenb IMHAMHYECKOr0 MPOrPaMMHPOBAHMS JUIS Pa3sMEIIEHUs W BHIOOp
AJIEKTPAYECKUX CTAHIIUMU.

2.49. Cucrema ynpasjenus u ee snemeHTsl. Kimaccudukanus cucrem ynpasiaenus. ACY u CAY.
2.50. 3amaum u crpykrypa ACJY Poccun. Ocobennoctn ¢dynkuuonuposanus ACY
HepapXUIeCcKOi CTPYKTYPBHIL.

2.51. Maremarudeckoe oOecnedeHHe 3ajadyd pacyeTa W ONTHMH3AIMK peXHMOB. VcxomHble
JTAaHHBIE, [T U aJITOPUTMBI BEIYUCIICHUM.

2.52. Tpex(asHoe KOPOTKOE 3aMBIKAHHE B HEPA3BETBICHHON IENH, MOAKIIOYCHHON K UCTOYHUKY
CHHYCOMIAIBHOIO HanpspkeHus1. VI3MepeHne BO BpeMEHH TOKa M €10 COCTABIAIONIUX. Y TAPHbIA TOK
KOPOTKOTO 3aMBIKaHUS M YCJIIOBUS €TI0 BOSHUKHOBEHHS.

2.53. JluddepeHnmanbable ypaBHEHHS IEPEXOTHOTO IIPOIECCa CHHXPOHHOH MaIMHBI B (asHBIX
xoopauHaTax. OGOOIIEHHBIH BeKTOp TpexdasHoi cucreMbl. Ilepexon oT (asHBIX BENMYMH K HX
COCTaBJISAIOIIUM B J€KapTOBBIX KoopauHaTax. Y paBHeHus Ilapka-I'opesa.

2.54. Pacyer Toka B MoOMeHT Hapymenus pexuma. Ilepexomnas OJIC u mepexomnoe
conpotusnenne. Ceepxmepexoanas DJIC u cBepXIepexoJHOe CONPOTUBIeHHE. CXeMBbI 3aMEICHHUs
CHHXPOHHOM MAaIlIUHBI B IIPOJOTBHOM M IIONEPEYHOM OCSX.
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2.55. CocraBnenne cxem mpsMoli, 06paTHON H HyJIEBOU IIOCII€N0BaTeNbHOCTH. Pacnpeenenue u
TpaHC(OpMAIUs TOKOB H HANPSHKEHHH OTIEIBHBIX MOC/IE[0BATEILHOCTEA. BekTopHsble muarpaMmel
TOKOB M HAIIPSKEHHIA.

2.56. PacyeTHBIEe BBIDaXX€HHS IS COCTABISIONMX TOKOB M HalpsDKEHHH BMECTE€ KOPOTKOIO
3aMbIKaHus. IIpaBHIIO SKBUBANEHTHOCTH MpSIMOHM IOCIENOBATENHHOCTH. KOMIUIEKCHBIE CXEMEL
samemenys. [IpuMeHeHre MpaKTHYECKUX METOOB Ui pacyera HECHMMETPHYHBIX KOPOTKHX
3aMBIKaHHM.

2.57. Omnpesienenre COCTABNSIONMX M INOJNHBIX 3HAYCHHH TOKOB M HalpsHDKEHUH B MecTe
POZIOJILHON HecuMMeTprH. KOMIUTEKCHEIE CXeMBI 3aMeTeH s [IPH OJHO# HITH IBYyX (as.

2.58. CnoxHble BHIBI TIOBPEXICHHUI B CHCTEME. JIBoiiHOe 3amblkanme Ha 3emimro. OmHODasHOE
KOPOTKOE 3aMbIKaHHE C ONHOBPEMEHHBIM OOPBIBOM TOi ke (hazsl.

2.59. CxeMbplI 3aMeIIeHHST OCHOBHBIX CHJIOBBIX 3JIEMEHTOB 9JIEKTPUYECKOM CETH.

2.60. OcHOBHEIE XapaKTEPUCTHKH PEKAMOB SJIEKTPUYECKOH CHCTEMBI.

2.61. Onpenenenue o61acTeii cTaTHIECKOH YCTONYMBOCTH B IIPOCTPAHCTBE PEXKMMHBIX IAPAMETPOB
CHCTCMBI M HACTpOCYHBIX napameTpoB APB. Ilpsmolf kpurepuii craTwyeckoif yCTOHYHBOCTH.
Mepomnpustas 110 yIIydIeHno cTaTHYecKoi yCTORIHBOCTH SJIEKTPHIECKHUX CHCTEM.

2.62. llonsATHE NUHAMHYECKOH YCTOHYABOCTH M OCHOBHBIC KpuTepuu. Meros mocnenoBaTeapHbIX
MHTEpBaIOB. Crioco6 Mmiomaneii Ipy UCCeI0BAHAHT YCTONIHBOCTH JBYX CTAHITHH.

2.63. Curxponnsle reneparopsi (CI'). XapaKkTepUCTHKH M OCHOBHBIE THITBL. CHCTEMBI BO30YXICHHS
CHHXPOHHBIX TreHepatopoB, APB, AI'TI, APB cHHXpOHHOro remepaTopa Ha JIMHHIO IIepelavn.
Ympasienne B0o36yXkICHHEM TeHEPATOPOB IPH GONBIIHX BO3MYIICHHUAX B JIEKTPHYECKOM CHCTEME.
Ilyck  cumxponHBIX —reHeparopoB. ®opcHpoBKa BO30YXX/IEHHs, KPaTHOCTh  (DOPCHPOBKH.
napajensHas pabora CI, ycloBus napauiensHoi paGoTsL.

2.64. CHHXpPOHHBIE KOMIICHCATOPBI. XapaKTEPUCTHKA M OCHOBHBIC THIIBL PexuMer paboter CK B
PASTHIHBIX TOYKAX OSHEPreTHYECKOH cHCTeMBl. PaboTa CHHXDOHHBIX I'E€HEPATOPOB B PEXKHME
CHHXPOHHOI'0 KOMIIEHCATOPA.

2.65. Tparcdopmaropsr u aBTOTPaHC()OPMATOPEI B SHEPreTHIECKO# cructeme. TermioBoil PEXUM H
CIIOCOOBI OXNAXKIEHHUS. JIOIMyCTUMBIE YCIOBHS MEPErpy3KH B HOPMaJIbHOM M aBapUIHOM pEXUMaXx.
lapannensnas pabora TpanchpopMaTopoB u aBTOTPaHC(HOPMATOPOB. YCIIOBHS HapajuieTbHOM
paboThl. DKOHOMHYECKH BBITOIHBIN PEXHM paGOThI TpaHchopMaTopos.

2.66. IlpenmymectBa aBTOTpaHCHOPMATOPOB nepes  TpanchopMaTopamu npu pabore B
3JICKTPHYECKOU CETH.

2.67. OcoGeHHOCTH TEXHOJIOTUYECKUX MPOLECCOB IPOM3BOJCTBA JIICKTPUYECKOW SHEPrHM Ha
SJIEKTpocTanusX pasHbIX o (TOC, I'DC, ADC, 'ADC, JIDC). Herpamuimonasie ucTouyHuKH
SNICKTPUYCCKOM SHEPTUH.

2.68. OCHOBHBIC THUIIbI BEHIKITIOYATENEH, UX IPHHIMI JICUCTBUSA, TPEOOBAaHMS K BBIKIIFOYATEIISIM,
00IIaCTh NPUMEHEHHs MACISHBIX, BO3AYIIHBIX, SJIEra3oBBIX, QJIEKTPOMAarHUTHBIX, BaKyyMHBIX.
Otkiro9arommas ciocoGHOCTh BBIKIFOUATeN . Y CII0BHS BbIOOpa. [IpuBOIBI BEIKIITOUATETIEH.

2.69. OrimoueHHe mnemell MOCTOSHHOrO ToKa. OCOGEHHOCTH BBINOJTHEHHUS BBIKJIIOUaTENCH
IIOCTOSIHHOTO TOKa. ‘

2.70. Beimouarenu Harpy3Ku: Ha3sHAYeHHe, KOHCTPYKIus. O61acTh IIPUMEHEHUSI.

2.71. Pasvemmuurenn. Hasnagerne. Vcnosus Bei6opa. Tumbl,

2.72. Ornenuremn (OJT) u koportkosambikatens (K3) Ha momacTaHIHAX pasHbIX cucrteM. PabGora
6aoka OJI mw K3 B  HOpPMabHBIX SKCILTyaTarMOHHBIX YCIIOBUSX M IIPU HOBPEXKIECHUIX
TpaHc(hopmMaTopa MIIH aBTOTpaHC(HOpMAaTOpa.

2.73. IlmaBKkue NpPENOXpaHHTENH: HX YCTPOHCTBO, MPHHIIAI NCUCTBUsA, THUIBEL Bribop
IPEAOXPAHUTEIICH.

2.74. PeakTOoppl B cxemax OIeKTpocHabkeHus. Twumbl I PYIIIOBBIE pEAaKTOPhl OOBIYHBIE H
CABOCHHBIC, IOTEPH HAIPHKEHHS B HUX. BBI60p peakTtopoB. MecTa ycTaHOBKH PEakTOPOB B CXeMax
CTaHIUM M IOJCTAHIIHA.

2.75. Illnnsl. Ha3nayenwe mun. I1IMHEL )KeCTKHE U rUOKHe. Br16op muH.
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2.76. TparchopmaTopsl Toka U TpaHchopmaropsl HanpshkeHus. Haznayenue. Tumnebl. [lorpemuocTtu
TpaHCHOPMATOPOB TOKA U HAIIPSIKESHUSI.

2.77. Knaccudukarus cxeM H TpeOOBaHHUS K TIJVIABHBIM CXE€MaM OJJIEKTPUYECKHX COEIUHEHHUH
CTaHIIUU U TIOACTAHIIUHA.

2.78. CXxeMBbl 3JIEKTPUYECKUX COCOUHEHHI CTAaHIUMU C OJMHAPHON CEKIMOHHOW CHCTEMOW IIUH, C
CEKIIMOHNPOBAHHOM U PE3EPBHON CHUCTEMOU IITUH.

2.79. CxeMbl 3IeKTPUYECKIX COSIUHEHHUH MOBBIMNAIOMUX HOICTAaHIIUN yIPOIIEHHOTO HCIIOIHEHUS;
CXEMBI MOCTUKOB Ha OT/IETTUTEISIX U KOPOTKO3aMBIKATEIISIX, MOCTHKOBBIE CXEMBI C BBIKITFOYATEISIMH.
2.80. CxemBl pacnpenenuTeNnbHbIX ycTpoucTB 35-220 kB; «momyTopHas cxeMa»; CXeMbl
«MHOTOYTOJIbHUKOBY.

2.81. CaMOCTOATEIbHBIA W  HECaMOCTOSTEIbHBIA  pa3psapl. Brmsaue  KoH(Uryparuu
AJIEKTPUIECKOT0 MOl Ha mpomecc paspspa. OcoOeHHOCTH pa3psia B JJIMHHBIX BO3IYIIHBIX
MIPOMEXYTKaX U TPO30BOTO pa3psiia.

2.82. Tunsl ¥ KOHCTPYKTHBHBIE OCOOEHHOCTH H30JSTOPOB. Pa3ps 1Mo MOBEPXHOCTH H30JISTOPOB.
[TpodunakTHKa U30JISIINN.

2.83. OcHoBHBIe TapameTpbl MoHIH. Momaue3amura BJI u moacrannumii. CriocoObl orpaHHYEHUs
aTMOC(epHBIX IepeHaPsHKECHHH.

2.84. Buapl BHYTPEHHUX II€pEHANpPsDKEHUH M (U3HUECKHE IIPOLECCHl IPH HX IPOTEKAHHHU.
OrpaHuveHus] KOMMY TAIIMOHHBIX NepeHanpspkeHuit. Paspsaauku. KoopauHanys n30Isun.

2.85. DrnexTpoobopymoBaHUE TOACTAHIHM: TpaHC(POPMATOPHI, KaOelnu BBICOKOTO HAIPKCHHS,
BBIKJTFOYATE)IA BBOJIOB BBICOKOTO HANPSDKEHUS, CHIIOBBIE KOHJIEHCATOPHI, 3JIEKTPHYCCKHE MAIIHUHBI
BBICOKOTO HampspKeHHs. TpeOoBaHUS K X SKCIUIyaTallHOHHBIM XapaKTePUCTUKAM.

2.86. 3ammra pagdaTbHBIX M MaruCTPaIbHBIX JIMHAW IIpH OJHOCTOPOHHEM IIUTaHHH.
MakcumarpHasi TOKOBas 3alliTa CO CTYII€HYaThIMH BBIIEP)KKAMH BPEMEHHU.

2.87. 3amuTa TUHUMA, TUTAEMBIX C JABYX CTOPOH, M KOJIBLEBBIX JIMHUWA C OJHHM HMCTOYHHKOM
UTAHUS.

2.88. MakcumaibHasi TOKOBasi HallpaBJIEHHAs 3allUTa CO BCTPEYHO-CTYIEHYATHIMH BBIIEPIKKAMHU
BpPEMEHH.

2.89. [lucranmumonHas 3amwurTa. CONpOTHBIEHHE, H3MEPSIEMOE IUCTAaHIMOHHLEIM  pelle,
XapaKTEPUCTUKHU CpabaThIBaHMs, HAIIPaBICHHOCTD JECHCTBHS.

2.90. TlpomonmpHas muddepeHaNbHAs 3allUTa JHMHANA. BBICOKOYACTOTHEIE 3alllUTBI OT TOKOB
HebanaHca.

2.91. 3ammTa reHepaTopoB OT HOPMAJIBHBIX PEKUMOB U IIOBPEKICHUM.

2.92. Cxemsl muddepeHIHATBPHON 3al[UThl TeHepaTopa € IPOMEXYTOYHLIM HACHIIAOIIAMCS
TpaHc(hOpMaTOpPOM.

2.93. 3amuTa AByXOOMOTOUYHBIX, TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB M aBTOTPaHC(HOPMATOPOB.
Ocobennoctr aupepeHIHaTb-HON 3aUTH TPaHC(HOPMATOPOB, CIIOCOOBI OTCTPOMKH OT Opocka
HaMarHAYMBAOIIEro ToKa. Pene ¢ TopMO3HO# XapaKTepUCTHKOM.

2.94. TuddepeHnuanbHas 3alUTa IHH, BBIOOP TOKa cpabaThIBaHuU.

2.95. ABTOMaTMyecKkoe YIpaBlieHHE ~H PEryJUpOBaHHE IIPOM3BOJACTBOM, II€peladerd u
pacmpe/ielIeHueM 3IEKTPAYECKON SHEPIHH.

2.96. ABTOMAaTHYecKOe IIOBTOPHOE BKJIIOUCHHWE HECHHXPOHHOE, OBICTpPOJEHCTByIOIEE, C
oXuIanueM cuaxpornusMa. CorjiacoBanue NedcTBHs peneiHoi 3amuThl ¢ AIIB.

2.97. MuEKpOIPOLECCOPHBIE CHCTEMBI peNeiHo# 3amuTel. HamexHocTh (QyHKIHMOHMpOBAHHS
pEeNeHOM 3aIUThL.

2.98. ABTOMaTHUYECKO€E BKJIFOUEHUE PE3EPBHOM JTMHUH, TpaHC(HOPMATOpa U BEIKIIIOYATENIS.

2.99. HazHaueHHe aBTOMATHYECKOr0 PETryIHPOBaHUS BO30YKIEHUS T€HEPATOPOB. ACTaTHYECKOE U
CTaTHYECKOE PEryIHMpPOBaHHE.

2.100. Buyrpennuwe cetr npoMbimuieHHBIX —npeanpuartaid  (BCIII) kak  moxcucreMa
SHEpreTHYecKol W TexHoyorudeckoi cucteMbl. OcnoBrble 3amaun BCIIII B coorBerctBHu ¢
IUTAHOM Pa3BUTHS HAPOJIHOT'O XO3SHCTBA.
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2.101. TpeboBanust kK TEXHUKO-IKOJIOTUUECKUM pacueTaM CeTeid, peKOMEHyeMble METOIUKHU ydeTa
IIPUBE/IEHHBIX 3aTpar.

2.102. Krnaccupukamuss ¥ XapaKTEpUCTHUKUA OJIIEKTPOIPUEMHUKOB IO 3JIEKTPOIHEPTreTHYECKUM
noKa3aTesiM 10 peXuMy paboThl, 1Mo TpeOoBaHMIO K OecrepeOOHHOCTH 3JIEKTPOCHAOKEHHUS, IO
TEXHOJIOTMYECKOM MPUHAIIEKHOCTH.

2.103. [TokazaTenu, XapaKTepHU3yIOIUE PEXXUMBI pabOTHI AIEKTPOIPHUEMHUKOB. CpeiHue Harpy3KH.
Pacuetnblie Harpy3ku. OCHOBHBIE METO/IBI OTIPENIEIEHUS PACUETHBIX HArPY30K.

2.104. IlpuHIUOBI TIOCTPOECHHSI CETe IMPOMBIIUIEHHBIX mpenmnpustaii. Kaprorpamma
JJIEKTPUIECKHX Harpy3ok. l[eHTp ayiekTpudyeckux Harpy3ok. BpIOOp MOITHOCTH, HANpsHKEHHH,
ONTUMAIBHOM TOMOJIOTUH CETH.

2.105. Komnencanusi peakTHBHOM MOINHOCTH. BpIOOp THIIa, MOIMHOCTH, Me€CTa YCTaHOBKH H
pexxuma paboThl KOMIIEHCUPYIOIIUX YCTPOUCTB.

2.106. I[Tpon3BOICTBEHHBIN TpaBMAaTH3M U ero npuuuHsl. TpaBma. HecuacTHblil cimydait. [Ipuuunb!
HECUaCTHBIX cllydaeB. llopsmok pacciiejoBaHHMsS HECUAaCTHBIX CIydaeB Ha IIPOM3BOJCTBE.
Pa3paboTka MeponpusITUii 110 yCTPAaHEHHIO IPUYMH HECYACTHBIX CIIy4acB.

2.107. 3ammuTHOE 3a3eMJICHHE B OJJIEKTpOycTaHOBKaxX. O01acTe NpPUMEHEHHs. YCTPOWCTBO
3azemuieHns. HopMupoBaHue mapaMeTpoB 3amuTHOTO 3a3emiieHus. KoHTpois 3a3emiieHus.

2.108. 3anynenme. YCTpOMCTBO 3aHyJieHHS W TpeOoBaHUS K HeMmy. BBIOOp cedeHus HyJEeBOIO
IIPOBOJHMKA ¥ 3AIIUTHOIO aBTOMATa.

2.109. Texuuveckue MEpONPUATHS, OOecreunBarone 0e300acHOCTh paboT B 3JEKTPOYCTAHOBKAX.
2.110. Opranu3anuoHHbIE MEPOIIPUSTHSI, OOecneunBarone 6€30macHoCTh padoT.

2.111. YcraHOBKH MOXKapOTYIICHHAS U MOXKapHOW curHanu3anuu. OcoOEHHOCTH TyIIEHHUS M10XKapoB
B 3JIEKTPOYCTaHOBKAX.

2.112. CocrossHMEe H CTPYKTypa COBPEMEHHOHM SHEpreTMdeckod Oa3pl CTpaHbl M OCHOBHEBIE
HAIlpaBJICHUS €€ pa3BUTHS.

2.113. IIpon3BoacTBeHHBIE (POHIBI ¥ FIKOHOMUKA UX UCIIOJIb30BAHMS.

2.114. Ocobennoctu (HOpMHPOBAHUS CEOECTOMMOCTH NPOAYKIMH B 3Hepreruke. OcoOeHHOCTH
KalpKyIsnuu cebectoumoctd Ha TOL[ m npennpusTusx TeIwIoBeIX cereidl. CeGecTOMMOCTh IIpH
nepenade ¥ pacupeeseHud deKTposHeprun. Ilonnas ce6ecToMMOCTh IPOAYKIIMU B SHEPTETHKE.
2.115. OcobeHHOCTH II€HOOOPa30BaHUS SKOHOMHYECKOW 5(()EKTUBHOCTH HOBOH TEXHHKH,
PEKOHCTPYKIIMH U MOJAECPHU3AINN SHEPTOPOU3BOICTBA.
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