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Mporpamma cocTaBfeHa B COOTBETCTBUW C TpeboBaHuaMU deaepanbHOro
rocyAapcTBeHHOro obpasoBaTe/ibHOro CTaHAapTa BbiCLLIEero 0bpasoBaHus.

[porpaMmma BCTYNUTENIbHOrO UCMbITAHUA yTBEpPXAeHa Ha 3acefjaHun Y4YeHoro
COBETa NONNTEXHUYECKOro MHCTUTYTa 21 ceHTabpsa 2023 r., npoTokon Ne 07/23.
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I. OBLLLME NONTOXKEHUA

1. Hactosiwas  nporpamma  cocTaBeHa Ha  OCHOBe  degepanbHbiX
rocyfapcTBeHHbIX  06pasoBatefibHbiX  CTaHAAPTOB  BbICWEro 06pasoBaHVWA Mo
nporpaMmam 6akanaspuaTta W nporpaMmam creymanuteta, U onpegenset o6bLiee
CO/lepXaHune 3k3ameHa npu npueme Ha obyyeHue no obpasosaTtesibHbIM NPOrpamMmam
BbiCLUero obpasosaHus - nporpammam marucTpatypsl 8 BY BO  «Cyprytckuii
roCyAapCTBEHHbIN YHUBEPCUTET» (4anee - YHNBEPCUTET).

2. BCtynutenbHoe UCMbiTaHve HaueneHo Ha OLeHKY 3HaHWA NOCTynaroLmx nuL,
MONyYeHHbIX MU B XO4e 0CBOEHWA nporpamm 6akanaspuara v (Mam) cneunanurera,
Ha oTbop cpean nocTynawwWwmx Nuy, Hambonee CnocobHbIX W MOArOTOBAEHHbLIX K
OCBOEHWIO NPOrpaMm MarucTpaTypel B YHUBepcuTeTe.

3. BcrynutensHoe ncnbiTaHue NpoBOANTCA B PaMKaxX HEeCKONbKUX KOHKYPCOB (Mo
COOTBETCTBYHOLWMM GOpPMaM 1 OCHOBaM 06y4eHWs) BHYTPWU OAHOW  rpymnbl
MarmucTepcknx NnporpamMm 1 caaeTcs 04HOKPaTHO.

4. BcrynutenbHoe ucnbiTaHve NPoBOANTCA HA PYCCKOM sA3bIKe.

5. BcrynutenbHoe ucCnbITaHWe NpoBOAUTCA OYHO U (MAW) C WUCMONb30BaHMEM
ANCTAHUMOHHbLIX TEeXHONOTWI (NpW YCN0BUN NAGHTUGUKALUM NOCTYNAOWMX Npu caave

VMW BCTYNUTENbHbIX NCNbITAHWIA).

Il. NEPEHEHDb TEM 4712 NOArOTOBKW K BCTYNMUTE/TIBHOMY UCMbITAHUIO

Paspen |. O6buwasn 3aHepreTuka

Tema 1. OCHOBbI MPOU3BOACTBA 3NEKTPUYECKOWN IHEpPruu.

JHepreTuyeckne pecypcel 3eMan U UX UCNoNb3oBaHWe. OCHOBbI TEXHUYECKON
TepMognHamuky. OcHOBbI Teopuwn TennoobmeHa. TeopeTuyeckue UUKNbI Tennosbix
Asurateneir. Cnocobel NpPOU3BOACTBA  INEKTPUYECKON U TErNNOBOA  3HEpruu.
MosbiweHre 3pGeKTUBHOCTUM WUCNONb30BAHWUS TOMAMBO 3JHEPreTUYeckux pecypcos.
Hakonutenn 3Heprun. OCHOBHblE CMOCOObLI OpraHM3aunn 3Heprocbeperarouimx
TEeXHONOTUIA. YTUAN3AUMA BTOPUYHBIX SHEPropecypCcos.

Tema 2. [NepBUYHbBIE UCTOYHUKIW 3NEKTPUYECKON IHEePrinu.

Knaccudukayma  snekTpuyeckmx  CTaHuuid.  TennoBble  KOHAEHCAUWOHHbIe
aNeKTpuueckmne  ctaHuun.  TennosnekTpoueHTpann. [a3oTypbuHHbIe  YCTaHOBKMW.
TepMoAgnHamMUUeCcknin  UnkKn rasoTypbuHHOW ycTaHoBKW. [laporasosble yCTaHOBKW.
/lByxBanbHble  TypboreHepaTtopbl. mapasanyeckve  3nekTpuyeckme  CTaHuun.
MapoakkymMynupyowme  snekTpuyeckue  craHumn. [puansBHble  anekTpuyeckue
CTaHUWW. BonHoBbIe 3neKkTpocTaHumn. Manslie 1 MUKpol2C. ATOMHbIE 31eKTPOCTaHLMN.



MpuHUMN paboTbl A4EPHOrO SHEPreTUYeCKOro peakTopa, TUMbl SAEPHLIX PeakTopos.
AC € BOAO-BOAAHLIMW 3HepreTMyeckMmu peaktopamu. A3C ¢ KaHanbHbIMU
BOAOrpaguTOBLIMM KUMALWMMU pekTopamn. ASC C peakTopamu Ha 6bICTPbIX HeliTpoHax
HeTpagnunoHHbIe BO306HOBASIEMbIE NCTOYHUKN IHeprun.
MarHuTorngpognuHaMmmyeckne reHepatopbl. TOMAVBHbIE 3NeMeHTbl. [eoTepmainbHble
3N1eKTpocTaHumn.  BeTpoBble  3nekTpocTaHumu.  COMHEYHble  31eKTPOCTaHLMU.
TepmoanekTpuyeckme reHeparopsbl. TepMo3MUCCUOHHBbIE npeobpasoBarenu.
TepmosiagepHas peakuua. pyrue NCTOYHUKN 3Hepru.

Tema 3. YCTPOMCTBO Y NPUHLMN AEACTBUA SNEKTPUYECKNX CTaHLNIA,

MapoBoW KOTe/N 1 ero OCHOBHble 31eMeHTbl. KOHCTPYKLMW NapoBbiX KOTNOB.
Knaccndukauma naposbix KOTNoB. OCHOBHble XapakTepuCTUKXA MapoBbIX KOT/IOB.
OCHOBHbIE MOBEPXHOCTW Harpesa MNapoBOro KOTAa, Ha3sHauyeHwe. McnapuTensHble
NoOBEPXHOCTU Harpesa: KOHCTPyKLUS, 0cobeHHOCTH TennoobmeHa.
MaponeperpesateibHble MOBEPXHOCTU HarpesBa: TUMbl, KOHCTPYKLUWUS, OCOBEHHOCTY
TennoobmeHa. BogaHble  3KOHOMaM3epbl:  TUMbl,  KOHCTPYKUMUS,  OCOBEHHOCTMU
TensoobMeHa.  Bosgyxonogorpesatenu:  TuMbl, KOHCTPYKLMS,  OCOBEHHOCTW
TennoobmeHa. Crnocobbl OpraHM3auMy rasoBO3AYLIHOrO TpakTa KkKoTna. TennoBoi
banaHc NapoBoro KoTaa. TepMOANHAMUYECKNIA LMK NapOTYPOUHHbLIX 3N1EKTPOCTaHLNIA.
TexHonornyeckaa cxema npousBOACTBa napa. [Jewnctsve pabodyero Tena Ha NoMaTku
TypbuHbl. Knaccndukauma naposbix TYpOuH. AKTUBHbIE NapoBble TypouHbI. PeakTnBHbie
naposble TypouHbl. MowHocTe ©n  KMNJ napoBoi Typ6uHbL. KoHAeHCcauMOHHbIe
yCTpocTBa  naposbix  TypbuH.  TypbopacwmputenbHble  MawWwHbL.  TUNbI
FMAPO3HEpPreTnYeckMx yCTaHoBOK. Hanop, pacxos U MOWIHOCTb rMApPO3HepreTuyecknx
yCcTaHoBOK. OCHOBHble CXeMbl WCNONAb30BaHWA BOAHON 3Heprun. Ocobble Cxembl
NCNONb30BaHUA BOAHbLIX pecypcoB. CXeMbl HACOCHOro akkKymMynupoBaHWA BOAHOW
aHeprun. CocTaB M KOMMNOHOBKA OCHOBHbIX coopyXeHun MIC. MaoTuHbl MC, TUnbl Y
KOHCTPYKUMW. [MoBepxHOCTHbIe 3aTtBopbl 3C. MybuHHble 3aTBOpbl DC. 3aaHus 3C,
TUNbl N KOHCTPYKUWU. Bogoxpannnuiwia MC, nUx BAUAHME HA OKPYXAaloLLy cpegy.
BepxHn n HMWXHWUA 6bed M UX XapakTepucTuku. PerynnposaHue pevyHOoro croka
BogoxpaHunuulamm MNC. KackagHoe 1 KoMniekcHoe 1Cnoib30BaHne BOAHbIX Pecypcos.
KackagHoe  peryampoBaHue cToka BogoxpaHunuwamu [RC.  Knaccndpukauums
rMAPOTYPOUNH, Knaccbl W CUCTEMbl. AKTUBHbIE TMAPOTYPOUHbLI. DHepretTuyeckue
XapakTepucTnuKA rnapotypbuH. PeakTuBHble rMAPOTYPO6UHBLI. OCHOBHbIE 3/1eMEHThI
MPOTOYHOr0 TpakTa pPeakTUBHbIX rMAPOTYPOUH. Kasutauua v AO0MNyCcTMMas BbICOTA
OTCaCbIBaHWUA.



Pazpen |l. 3nekTprnyeckre MallUHbI

Tema 1. TpaHcpopmaTtopel

YCTPOUCTBO ¥ MNpuHUMN  aeiictBus  TpaHchopmatopa;  Knaccudukayms
TpaHcpopmaTopoB;  YpaBHeHusi  3[C  TpaHchopmartopa;  YpaBHeHus — M/C
TpaHcpopmatopa; MMotepu u KMNJ TpaHchopmatopa; [puBeaeHne napameTpos
BTOPUYHOW 06MOTKWU TpaHcdopmaTopa; BHelHss xapakTepuctuka TpaHchopmaTopa;
OnbIT X0N0OCTOrO X0A4a W KOPOTKOr0 3aMblKaHWA TpaHc-popmaTtopa; TpexdasHbil
TpaHchopmarop, CXembl coeuHeHus 0O6MOTOK; Mpynnbl coeAnHeHns
TPaHCPOPMaToOpPOB; YCN0BUS BKAKOYUEHUS TPAHCPOPMATOPOB Ha NapannenbHyr paboTy;
ABTO-TpaHcpopmaTtop; TpexobMOTOUHBbI TpaHchopmaTop.

Tema 2. ACUHXPOHHbIe MalLUHbI

YCTPONCTBO MallWHbLI NePeMeHHOro Toka; HasHaueHve 1 061acTb NPUMEHeHUs
AdCMHXPOHHbIX MalluH; YCTPOWCTBO POTOPA aCMHXPOHHOW MaluWHbI, [BUratenbHbIi
pexuM paboTbl aCUHXPOHHOW MalUWHbI, CKOAbXeHWe, neperpy3oyHas CrnoCcoBHOCTb;
leHepaTopHbI  pexuM paboTbl  ACUHXPOHHOW MalWUVHbLL,  PeXuM TOPMOXEHUS
NPOTUBOBKAKOHYEHNEM aCUHXPOHHOW MallWHbl;,  YpaBHeHns MAC aCMHXPOHHOrO
ABuratens; YpasHeHusa 3/AC acuHxpoHHoOro gsuratens; MNotepu n KMA acCUHXPOHHBLIX
MalWunH; MexaHun4yeckana XapakTepucTika aCcMHXPOHHOro asuratens; Cnocobbl nycka
aCMHXpPOHHOro Asurartens, Paboume xapakTepucTUKX aCUHXPOHHOrO ABUraTens;
PerynnpoBaHue 4actoTbl BpaLWEHWs aCUHXPOHHOro Asurartens; OaHodasHbIN
ACMHXPOHHbLIA ABUraTeNb.

Tema 3. CUHXPOHHbIE MaLUUHBbI

Ha3HaueHne ©n o06nacT nNpPUMEHEeHUS CUHXPOHHBLIX MalWH; YCTPOWCTBO
CUHXPOHHbLIX MalwwH, [MpuHUMN paboTbl CUHXPOHHOrO reHeparopa; Peakuyus skops
CMHXPOHHOTO reHeparopa; YpasHeHve 3/C CMHXPOHHOIro reHepaTopa; XapakTepucTukim
CMHXPOHHOrO reHeparopa; MapannensHan paboTa CUHXPOHHbBIX FreHepaTopoB. MpuHLKMM
paboTbl CUHXPOHHOrO Asuratens; yck B X04 CUHXPOHHbIX ABurateneint; CUHXPOHHbIe
KOMMeHcaTopbl.

Tema 4. MaWwmnHbl NOCTOSAHHOrO TOKA

YCTPOWCTBO 1 NPUHUMN AeNCTBUS MalMHbI NOCTOAHHOrO Toka; OBMOTKN SKops;
MarHuTHoe none MalmnHbl NOCTOAHHOIO TOKa; Peakuna AKopst B MalMHaX NOCTOAHHOIO
ToKa; KommyTauma u crnocobbl e€ ynyduweHus; Cnocobbl BO3OYXAEHUA MalWH
NMOCTOAHHOrO TOKa; HasHadeHue 1 06nactu NMpUMeHeHUa reHepaTtopoB MOCTOAHHOIO
TOKa; XapakTepucTuku reHepaTopoB MOCTOSAHHOro Toka; [lapannenbHaa pabota
reHepaTopoB MOCTOAHHOrO TOKa; HasHadeHne n 06nacTn NpUMeHeHus aBuratenen



MOCTOAHHOrO TOKa; lycK ABUrartesneil MOCTOAHHOrO ToKa; XapakTepucTuku Asurateneii
MOCTOSAHHOTO TOKa; PerynnpoBaHue 4acToTbl BPaWeHWs ABUraTenen NoCcToOAHHOro ToKa.

Tema 5. CneyynansHble 3nekTpruyeckme MallnHbl

TpaHcpopmatopel  uncna ¢as. Peaktopbl. [OBOPOTHbIE TpaHCPOPMaToOpbI.
ACNHXPOHHbIE NCNOAHUTENbHbIe ABWratenn. CUHXPOHHLIV pPeakTUBHLIV ABuUraTens.
Warosbli gBuratesib. BeHTUNbHbIE ABUraTeNn MOCTOSIHHONO TOKa. YHWBepCanbHble
KONNEKTOPHbIe ABUraTenu.

Paspen lll. dnekTpoaHepreTnyeckme ceTu N CUCTEMbI

Tema 1. KOHCTPYKTUBHOE BbINONHEHWE 3N1eKTPUUECKNX CeTeA:

OCHOBHble CBeAeHUA O KOHCTPYKUMM BO3AYLUHbIX NUHUIA. KOHCTPYKTUBHbIE
INEMEeHTbI BO3AYLUHbIX IMHWIA: NPOBOAA W TPOCbI, U30AATOPLI, NMHEHas apMmaTypa,
Oropbl ¥ OCHOBaHUSA. OCHOBHbIe CBEAEHNA O KOHCTPYKUMAX KabeabHbIX 31eKTPUUeckix
NNHUA. KOHCTPYKLMN CUNOBbIX Kabenei.

Tema 2. CxeMbl 3amelleHVs 3/1eMEHTOB 31eKTPO3HepreTuyecknx CUCTeMm u
INEKTPUYECKNX CeTeW U UX NapameTpbl:

[TonHble W yNpoOLleHHble CXeMbl 3aMelleHUa 31eKTPUYECKUX AVHWA n  ux
NapameTpbl. AKTUBHbIE W WHAYKTUBHbIE COMNPOTUBAEHUA W MNPOBOAUMOCTU NUHWIA.
3apsgHble MOLWHOCTL NUHUIA. icnonb3yemble ceveHns NpoBoAoB. TpaHcno3uums das.
PacwenneHne npoBoAoB ¢a3 ANHUA. osiHble U YNpPOLEeHHbIe CXeMbl 3aMeLueHuns
TpaHcpopmaTopoB  (aBTOTpaHCHOPMATOPOB) U WX NapaMmeTpbl. AKTUBHblE 1
NHAYKTUBHbIE CONPOTUBNEHUS 7 NPOBOANMOCTHU TpaHchopmaTopoB
(aBTOTPaHCHOPMaTOPOB).

Tema 3. Pacder pexumoB paboTbl 3INeKTPUYECKUX CeTell  PasnnNyHON
KoHUrypaumnm:

[MoAroToBka CXeMbl 3amelleHuUss 3NeKTPUYeCcKor CetTm K pacyeTy pexuma.
PacuyeTHble CXembl 3N1eKTpUYeckux cetein. Pacyet anekTpuyeckux nnHmMn 110-220 kB ¢
NCNONb30BaHWEM BEKTOPHbIX AUarpaMm HanpsXXeHWii n TokoB U -06pa3HOi cxemsbl
3amelleHns B Cnydae, Korga Harpyska 3agaHa TOKOM. AHann3 pas/inyHbiX PexvumMoBs
PaboTbl 3N1eKTPUYECKOr NUHUW. BANAHME eMKOCTHbLIX TOKOB Ha pexXnMHble napameTpsl.
AHanuTu4yeckas 3aBUCMMOCTb MeXAY HanpsXeHWAMU Hayana v KoHua anHuu. MoHatue
notepu 1 NageHna HanpsxeHWsa. JonyweHna, ncnonb3yemble npu pacyerte cetein 110
KB. Pacuet anekTpnyeckux nuHuid 110-220 kB ¢ ncnonb3osaHuvem [M-06pa3Hol cxembl
3aMelleHnsa B Clydae, Korja Harpyska 3ajaHa MOWHOCTBI0. YeTbipe BO3MOXHbIX Cny4yas
NOCTAHOBKW 3ajayu pacyeta pexuma (N0 AaHHbIM Hayana, no AaHHbIM KOHLA
nepeaayn, ntepauMoHHbIM METOAOM «B 2 3Tana»). JonyleHus, ncnonib3yemMsie npu



pacyete ceTent 110 KB. PacyeT marucTpanbHbIX U pa3BeTBAeHHbIX ceTell. COBMECTHbIl
pacyeT ceTein ABYX HOMUHANbHbIX HaNPAXEHWUIA. PacyeT 3neKTpUYecknx ceTeil ¢ yyeTom
CTaTUYeCKNX XapakTepucTnk Harpy3ok Metoj cuctemaTtn3npoBaHHoOro nogéopa. Pacuer
PEXMMOB  3aMKHYTbiX ceTell. [ToHATME TOoukM noTokopasgena. OCOBEHHOCTU
nocneasapuiiHbix pexumoBs. KpaTkune cBefeHVs 06 31eKTPUUYECKOM pacyeTe CMOXHbIX
3aMKHYTbIX 3N1eKTPUYeCcKnx ceten. PacyeT pexumoB ceTeir HanpsxeHuem o 35 kB.
OcobeHHOCTV pacueTa pexumoB. PacuyeT pexumoB pPaboTbl 3NEKTPUYECKUX CeTel C
ABYMA NCTOYHUKAMU NUTaHWA.  AHaANW3 pe3yibTaTOB pacyeta OCHOBHbIX PEeXVMOB
paboTbl anekTpuyeckux cetell. CoBpemMeHHble MporpamMMHbIe KOMMIEKCHl MO pacyeTy
PEXMMOB 3/1€KTPO3HEPreTUYeckmx CUCTEM.

Tema 4. banaHcbl MOLLHOCTEN B 3N1€KTPO3HEPreTNYeCckon cncTeme:

banaHc akKTUBHOW MOLLHOCTY B 3/1eKTPOIHEPreTUYeCcKon CUCTEME U ero CBA3b C
4acToToM. banaHc peakTVBHOW MOLLYHOCTV B 3N1€KTPO3HEPreTUYeckon cucteme U ero
CBA3b C HanpsixeHuem. MoTpebutenn peakTUBHOW MOLWHOCTU. VICTOYHMKN PeakTUBHOU
MOLWHOCTU B 3N1€KTPO3HEPreTuYecknx cuctemax, ux TexHuyeckme 1 3KoHoOMUuYeckue
XapakTepucTukn. BolpaboTka peakTUBHOM MOLLHOCTL reHepaTopaMu 31eKTPOCTaHLNIA.
KomneHcaums peakTMBHOM MOLLHOCTW.

Tema 5. PerynuposaHuie HanpsXXeHWs U 4acToTbl B 31eKTPO3HEepPreTmnyeckoi
cucTeme:

OCHOBbI perynupoBaHna HanpsxeHus. Cnocobbl W TexHuueckme cpeacTsa
peryanpoBaHua HanpaxeHus. Perynupytoime YCTPOMCTBA B 3NEKTPUYECKUX CeTaX.
OCO6EeHHOCTN peryinpoBaHua HanpsxeHWs B CUCTEMOOBPA3yHLMX CeTax U ceTsax
HU3WWUX HanpaxeHnin. OCHOBbI PerynMpoBaHWsa 4acToTbl. 3agauyn, AONyCTUMble
OTKNOHEHUS 4acToTbl, PEeryiupoBOYHbIE XapakTepUCTUKW T[eHepaTopoB, MeToAbl
peryanpoBaHus 4acToThbl.

TeMa 6. MpoekTupoBaHNE 31eKTPUYECKNX CeTen:

[MOHATNE KOMMIEKCHOW Harpysku. XapakTepuctuku rpapukoB  Harpysku.
CTaTnyeckne XxapakTepucTuku Harpysok noTtpebutenein. 3ajaHue Harpysok npwu
pacyeTax pexuMoB 31eKTpuyeckunx cetert. HopMmpoBaHHas 3KOHOMUYeCKas MNNOTHOCTb
TOKa. CTaHAApPTHbIE CeYeHUA MPOBOAHNKOB. OCHOBHbIE TeXHUYEeCKNe OrpaHnYeHnsa npu
BbIbOpe CevYeHWn NPOBOAHVMKOB BO3AYWHbLIX W KabenbHbIX NAUHWA. [onycTumble
neperpysku kabenein. Bbibop konuyectBa W MOLYHOCTM TpaHchopmaTopoB Ha
noAacTaHumax. Jlonyctumele neperpysku TpaHcdopmaTopos. TpebosaHust TOCT-14209-
97.



Tema 7. [loTepy MOWHOCTM W 3N1EKTPOIHEPrUN B 3INEKTPUYECKUX CeTsiX
3NEKTPO3IHEPreTUYeCcKux CUCTeM:

OcCHOBHblE CBeAeHWA O XapakTepe noTepb MOLWHOCTU W 3/1eKTPO3Heprun B
PasNNYHbLIX 31eMeHTax 3NeKTpuyeckmx cetein. Buasl notepb MowHoCTU. OnpeaeneHue
NOoTeépPb MOLWHOCTU W 31eKTPO3IHEPTrM B 3N1EKTPUYECKUX NNHUAX 1N TpaHChopmMaTopax
(aBTOTpaHcopmaTopax) C MOMOLLbI rPpaduKoOB HArpyskm U C WUCNONb30BaHWeM
BPEMEHN MaKCUManbHbIX NoTepb. MeponpuaTnA MO CHUXEHWK NOTEPb MOLWHOCTU ©
31eKTPO3HEpPruu.

Pazpen IV. dnekTpunyeckme CTaHUMN U NOACTAHLUN

Tema 1. CoBpeMeHHble TUMbl 3NEKTPOCTAHLUNIA U NOACTAHLNK, 0COBEHHOCTU MNX
TEXHO/IOMMYeCckoro npouecca:

[lepcneKkTBHbLIE UCTOYHMKIN 3/1EKTPO3HEPrn. PacnpeaeneHne Harpysku mexay
INeKTPOCTAHUUAMU PasHbIX TUNOB. MMoHATNE O rpaduKkax Harpy3ok 31eKTPOCTAHLNA 1
NOACTaHUWA. HaAEXHOCTb 3n1eKTpoCcHabxeHWs noTpebuteneir. IKoHOMUYECcKue U
3Konoruyeckme npobaembl IHePreTku.

Tema 2. HarpeB NpoBOAHWKOB 1 3NeKTpUYeCcKUX annapaTos:

Oblne cBeseHNss O Tokax KOPOTKOrO 3aMblkaHus. Harpes MpPOBOAHWKOB U
INEKTPUYECKMX annapatoB B MNPOAOMXUTE/IbHBLIX pPexXmMax W npu  KOPOTKUX
3aMbIKaHUAX. Aonyctumsbie Temneparypsl Harpesa. Tepmuyeckas 7
3/1eKTPOANHaMMYeCKasa CTONKOCTb NPOBOAHUKOB U 31eKTPNUYeCKMX annapaTtos. Pexumel
HelTpanen B an. ycTaHOBKaXx.

Tema 3. LHWHHbIE  KOHCTPYKUWMW U TOKOBeAylive  NPOBOAHWKW B
3/1eKTPOyCTaHOBKaX:

Tunbl NPOBOAHWKOB, MPUMEHAEMbIX B 3/1eKTPOYyCTaHOBKax. Bblbop ceyeHus
KECTKMX, MMBKUX NPOBOAHUKOB, COOPHbIX LUWH U UX NpoBepKa.

Tema 4. CAHXPOHHbIe reHepaTopbl ¥ KOMMEHCaTopbl:

OcHOBHblE NapamMeTpbl U 3KCNAyaTaLUOHHble XapakTepncTnuku. KOHCTPYKTUBHbIE
0cobeHHOoCTU. Cuctembl oxnaxgeHus. CoBpeMeHHble CUCTeMbl BO3BYXAEHUA U
npeagbasnfemMble K HUM TpebosaHuA. Cnocobbl BKAKOYEHWA reHepaTopoB B CeTb.
MepcnekTuBbl yNyyLIeHWA XapakTepucTuk reHepaTopos.

Tema 5. CunoBble TpaHCHOPMATOPbI 1 aBTOTPaHCHOPMATOPBI:

OCHOBHble NapamMeTpbl U KOHCTPYKTUBHbIE 0COBeHHOCTU. CUCTEMbI OXNaXAeHNUA.
Tennosble pexunmbl TpaHchopmaTopos. OcobeHHOCT aBToTpaHcGopmaTopoB. Crocobsl
3MeHeHusa KoapduumeHTa TpaHchopmaymu.

Tema 6. KOMMyTauMOHHbIe 3neKTpuyeckne annaparhbi:



OTkntoueHve uenv nepemMeHHoro Toka. Mpowuecc raleHna 3NeKTPUYEcKon ayru s
KOMMYTaLMOHHbIX  annapartax.  [lyroracutenibHble  YCTPOWCTBA  3NEKTPUUECKNX
annapaTtoB MNepemMeHHOro U1 nOCTOAHHOrO TOKa. Twunbl BbIKAKYATENEH ©N  UX
KOHCTPYKTVMBHbIE ~ 0COBeHHOCTW. OCHOBHble MapameTpbl W 3KCMyaTauuoHHbIe
XapakTepUCTNKN  COBPEMEHHbIX  BbIK/llOUYaTeNe, pasbejuHuTenein 1 Apyrux
INEKTPUYeCKUX annapaTos.

Tema 7. i3ameputensHble TpaHchopMaTopbl 1 yCTPOKCTBa:

TpaHcpopmaTopbl HanpsxeHWs, TpaHCGOPMaToOPbl TOKa, EMKOCTHbIE AeauTenu
HanpsxXxeHus. CBeJdeHUA O KOHCTPyKUuW. MNapameTpbl, CXeMbl COoeauHeHUs 06MOTOK,
CXeMbl BKNoYeHua. Obnactu npuMeHeHus.

Tema 8. JnekTpuyeckme cxembl 31eKTPOCTaHUNIA U NOACTAHUMIA

Buapl anekTpuyeckux cxem. Ponb 1 B3aUMOCBSA3b 31€MEHTOB. HasHaueHue un
OCOBGEHHOCTU  CTPYKTYPHbIX W MNPUHUWNUANBbHBLIX  CXeM  KOHAEHCALMOHHbIX
anekTpoctaHunin K3C, TennosnektpoueHTpanein T3, aTOMHbIX 3nekTpocTaHumin A3C,
rMapoanekTpocTaHumini M3C, naporas3oBbiX ycTaHOBOK [IY, ra3oTypbuHHbLIX YCTAHOBOK
['TY n noacraHymi MNC.

Tema 9. CobCTBEHHbIE HYXAbl 91EKTPOCTaHLUA 1N NOACTAHLUIA:

Ha3HaueHve, pofb W BAUAHME HA HAAEXHOCTb PaboTbl 3NEKTPOCTAHLNIA.
Cnocobbl  3NeKTPOoCHabXeHUss COBCTBEHHbIX HyXJA. Pacxos 3NeKTPO3Hepruu Ha
COOCTBEHHbIE HYXAbI.

Tema 10. Cxembl pacnpegenntenbHbIX YCTPONCTB 31EKTPOYCTaHOBOK:

Tunosble rpynnbl CXem, WX XapakTepucTuku, ycnosus OYHKUMOHWPOBAHUS W
obnactb NpumeHeHus. 3a3emMneHna 3nekTpoycTaHoBkax. ObecneyeHne 6e30NacHOCTY
06CnyXnBaKLEero nepcoHana 3neKTpoycTaHOBOK. CUCTEMbI WU3MepeHUid, KOHTPONS,
CUTHANMU3auUnm 1 ynpasneHus.

Tema 11. VICTOYHWKM OMepaTMBHOrO TOKa, YNpasieHwe N CUTHanu3aums Ha
3NEKTPOCTAHUMAX U NOACTAHLUAX:

NICTOUHVKM OonepaTuUBHOrO TOKa (akkymynatopbl U npeobpasosatenn). O6nactb
NX NpUMeHeHUs. Pexumbl paboTbl akKyMYNATOPHbIX YCTAHOBOK Ha 31eKTPOCTaHLMAX U
MOLLHbIX MOACTaHUUAX. [UCTaHUMOHHOE yrpasneHue BblkOUaTenamMn.  Buapl
CUrHanU3aunu: NOMOXEHUS KOMMYTaLMOHHbIX annaparos, aBapuinHas,

npeaynpexAaatoLLas.



Paspen V. NepexoaHbie npoLecchl B 3/1€KTPOIHEPreTUYEcKnX cucrtemax

Tema 1. lNepexoAHble npoueccbl npu TpexdasHOM KOPOTKOM 3aMblKaHuW B
npocTenLlen uenu:

MoHATWe npocTeiwel TpexdasHol Lenn. TpexdasHoe K3 B npocTenilein Lenu,
MOAKNOYEHHOW K  WUCTOYHWKY 6HECKOHeYHOW MOLWHOCTU. 3akOHbl  U3MEeHeHUs
NepuognYeckon 1 anepuoAnYeckor COCTaBAAOWMX Toka B GYHKUMM BPEMEHW.
BonHoBble 1 BEKTOPHbIE AvarpaMmMbl TOKOB W HanpskeHuid. OnpeaeneHne HavyanbHoro
3HaYeHVA anepnoaNYeckor CoCTaBNAILLEN TOKA U MOCTOAHHOM BPEMEHM 3aTyxaHus.
YaapHeii 1ok K3. BnvaHve npegwecTBylollero pexuma v ¢asbl BKAKOUEHUS Ha
BeNUYUHY Toka K3,

Tema 2. CxeMbl 3aMewleHUss W nNapaMmeTpbl CUHXPOHHbLIX MalunH B
yCTaHOBUBLLEMCH 1 NEePEexoiHOM pexmnmax:

[MapameTpbl, CXembl 3amMelleHUss CUHXPOHHOW MalUWHbl B YCTaHOBUBLIEMCS
pexunme. Cxembl 3aMmelleHVa CUHXPOHHOW MaluvHbl 6e3 geMndepHbiXx 06MOTOK.
[MoHATME O cBepxnepexoAHbiX IAC 1 peakTUBHOCTAX CUHXPOHHOW MalWHbL. Cxembl
3aMeLLeHNss CUHXPOHHOM MaluHbl C AeMndepHbiMM 0BMOTKaMU B MepexoAHOM
pexume. Pacder cBepxnepexogHbix 34C n cBepxnepexoAHblX TOkoB. CpaBHeHwe
PeakTUBHOCTEN CUHXPOHHbLIX MalUH.

Tema 3. [lepexoAHbli MNPOLECC CUHXPOHHOrO reHeparopa npw TpexdasHom
KOPOTKOM 3aMblKaHUW:

FaweHve MarHUTHOro nons cucTembl BO3OYXAEHWA reHepatopa. Cuctemsl
aBTOMatU4yeckoro perynmposaHus BO3DYXAEHWA reHepatopa M WX BAWAHME Ha
nepexoAHblii npouecc. NMoHATVE YCTAaHOBUBLLEroCA Pexuma KOPOTKOro 3ambliKaHWUA.
BnanaHne APB Ha ycTaHoBuBLIMNCA TOK K3. [MOHATUS O pexmumax npejenbHoro
BO3OYXAEHWA, HOMUHANbLHOIO HanpsXeHuss U KPUTUYEeCKOro ConpotusneHus. Pacyet
yCTaHoOBMBLLErocs pexvima K3 reHepartopa c APB.

Tema 4. [lpakTuyeckme MeTOAbl pacyeta pPexmmoB TpexdasHOro KOpPOTKOro
3aMblKaHUS:

JonylieHns B NpakTU4eckmnx pacyetax KOPOTKUX 3aMbiKaHUA. BausHue n yyer
Harpyskn B HayanbHbIA MOMEHT TpexdasHoro K3. AHanUTUYeCKUA MeToz pacdeTa
Ha4aNbHOrO CBepxXMnepexogHOro Toka. Pacyer yaapHOro toka. MpubamxeHHbIA ydeT
CUCTeMbI NPpU pacyeTax nepexoaHoro toka K3. Metog pacyeTHbIX KPpUBbIX.

Tema 5. MapameTpbl 3/16MEHTOB 1 CXeM OTAeNbHbIX NOC/1e40BaTeIbHOCTEN):

[TOHATME O NONepeyvyHoOn 1 NPOAONbHOM HeCUMMeTpUn. NMpPUMEeHMMOCTb MeToaa
CUMMETPUYHbBIX COCTaBNAKLWMX K WUCCNeA0BAHUID HECUMMETPUUHbBIX  PexXMMOB.



MpUHUMN He3aBUCUMOCTU AGWCTBUA CUMMETPUYHBIX COCTaBAAWMX. CONPOTUBAEHIS
0bpaTHOM 1 HyNeson MNOCNeA0BaTENbHOCTEN 31EMEHTOB 3N1eKTPUYECKO CUCTEMSI.
Oblyne MNONOXEeHMA MO COCTABNEHWID U NPeo6pPas’oBaHWMI0 CXeM  OTAeNbHbIX
nocneAoBaTeNbHOCTEN U pacyeTy ux pesynbTUPYHLMX NapaMeTpos.

Tema 6. OgHoKpaTHas nonepeyHas HecUMMETPUS:

[PaHnYHbIe YCNOBMS MPU  PasiUYHbIX BUAAX HECUMMETPUYHBIX KOPOTKMX
3aMblKaHNA. COOTHOLIEHUS MeXAy CUMMETPUYHBLIML COCTABASIOWMUMA U NONHBLIMY
3Ha4YeHUAMU TOKOB U HaNpsXeHUn no MecTy HecMMMEeTpUM Npu  oAHO(GA3HOM,
ABYxpasHOM 1 AByxpasHOM Ha 3eMA0  KOPOTKUX  3aMblkaHuax. [pasuno
9KBUMBANEHTHOCTY MPAMOV NOCNef0BaTeNbHOCTU. KOMMIEKCHbIE CXeMbl 3amelleHus,
pacnpejeneHns TOKOB 1 HanpsxeHuii. MpuMeHeHne NpakTuYecknx MeTo4oB K pacyeTty
O/lHOKPAaTHOW NoMNepeyHon HeCUMMETPUN.

Tema 7. OaHOKpaTHas NpoAo0/ibHas HECUMMETPUS:

YpaBHEHUA NajeHU HanpsxXeHnn B CxeMax pasnuyHbIX NocieAoBaTensHOCTENN.
[PaHWYHbIE YCNOBUA NPU Pa3NNYHbIX BUAAX NPOAOABHON HecumMMeTpuin. COOTHOLLIEHNS
MexXay CUMMETPUYHLIMW  COCTaBASAKOLWMMY, MOAHBbIMM  TOKaMW W NajeHusimu
HanNpsXeHnd npy paspbiBe OAHOW U AByX da3. MpaBWA0 3KBMBANEHTHOCTU MPAMOL
nocneaoBaTenbHOCTU. KOMMNAEKCHbIE CXeMbl 3aMeLLeHus.

Tema 8. 3aMblkaHWs B pacnpejenurenbHbiX  CeTaX W cucTemax
3NeKTPOCHabXeHWs:

Obuiaa xapakTepucTvka pacnpegenutenbHblx ceTeid. MpocToe 3ambikaHue Ha
3EeM/IK0. YUeT n3MeHeHUs napameTpoB NPOBOAHNKOB CETU. YUeT MEeCTHbIX MCTOUHUKOB U
Harpy3ok. PacyeT TOKOB KOPOTKOr0O 3aMblKaHWs B YCTaHOBKax HanpsxeHuvem go 1 kB.
Mcnonb3oBaHue 3BM ana pacyeTta peXxnumMos KOPOTKOro 3aMblkaHus.

Tema 9. OrpaHuyeHne TOKOB KOPOTKOr0O 3aMblKaHUS:

MakcrManbHble YPOBHW TOKOB KOPOTKOro 3amblkKaHuA. ONTUMMU3auUa pexmnma
3a3eMNeHns  HelTpaner B 3INEeKTPUYeCKUX  cucTemax. TOoKOoOrpaHuymsaruine
yctpoiictea. KoopAuvHauus ypoBHeW TOKOB KOPOTKMX 3aMblKaHWA U napameTpbl
3N1eKTpPoobopyA0BaAHUS.

Pazaen VI. TexHUKa BbICOKUX HaNps>KeHN

Tema 1. SnekTpodusnyeckne NPoLLeCcchbl B ANINEKTPUUECKUX Cpeaax:

Knaccudukauma Bnaos anekTpuyecknx none. OCHOBHbIE BUAbI MOHN3AUNOHHbIX
npoLeccoB. Buabl smMuccun. ABneHve 31eKTPooTpuuaTensHoCTU. oHATUE nnasmbl.
CTeneHb MoHM3auuu. YpasHeHue Caxa. [MOHATUE «NaBUHA 3N1EKTPOHOB». JlaBUHHAA
dopma pas3sutua paspsaa. Ctpumep. CtpumepHan ¢opma passutus paspsaa. Paspsa B



Pe3KOHeOAHOPOAHbIX MNoNAX. 3aKoH [laweHa. 3aKOHOMEPHOCTU BO3HUKHOBEHUS U
PasBUTMA OCHOBHbIX BUAOB 31EKTPUYECKX Pa3pagoB B ras3ax: KOPOHHbIA, NCKPOBOW,
AYroBOW, NOBEPXHOCTHLIN. JlngepHas dopma paspsasa. MonHus. MoHATUE 0 YaCTUUHBIX
paspsajax. Bpems 3anasgpiBaHua paspsaga. Obuwas xapakTepuctika u Teopum npobos
KUAKUX ANSNEKTPUKOB. MexaHn3mbl Npobost TBepAbIX AM3NEKTPUKOB: INEeKTPUYECcKnii,
TEMNOBOW, 3/1eKTPUYeckoe cTapeHue.

Tema 2. 1301511A BbICOKOBO/IbTHOrO 060pyA0BaHUS:

Knaccudukauyms  msonaumu. Bugbl  BHYTpPeHHelH M30nauun.  JIMHeRHas u
annapaTHo-CTaHuMoHHana usonauus. MN3onauus J13M. MvpnsHasl nsonatopos. OnopHble
W NPOXOAHble  U30NATOPbl.  BBOALI.  V30M18UMA  MOLLHbLIX  TpaHCPOpMaTopoOs,
KOHAEHCAaTopOB, Kabenew, 3neKTpUYecknx MallnH. HoBble NepcnekTuBHbIE pa3paboTku
B 061aCTu U3onauuu.

Tema 3. lNonyuveHune n n3MepeHve BbICOKUX HanpPsiXXeHN:

MeToabl ¥ yCTPOWCTBA MONYYEHWUS BbICOKUX MNEPEMEHHbIX, MOCTOAHHBLIX W
MMMYNbCHBIX HAaNPsXeHWUi. [eHepaTtop UMNYAbCHbIX HanpsxXxeHun ApkagbeBa-Mapkca.
[eHepaTop wMNy/NbCHbIX TOKOB. Cnocobbl M3MEpPeHWUn BbICOKMX  HaMNPSXeHWNIA:
3/1EKTPOCTATUYRCKMIA BONIbTMETP, U3MEPUTENbHbIA LWAPOBOW pPaspsagHuK, AeanTenu
HanpsxeHns. VismepeHue 601bLNX MMMNYNbCHbBIX TOKOB.

Tema 4. ATmochepHble nepeHanpsixXeHns B 3NeKTPUYeCcKnx cuctemax:

Knaccndukaums nepeHanpsixeHwii. CpeacTBa 3aluTbl OT MepeHanpsixeHuii.
NHAYKTUPOBaHHbIE nepeHanpaxeHus. [lepeHanpsxeHus npaMoro yaapa MONHUN.
MonHue-3awmra JI13MN v noacTaHuMin. BonHOBbIE Npoueccsl B AUHMAX WU 0BMOTKax
TpaHcdopmaTopos.

Tema 5. Pe3oHaHCHble NepeHanpsaXeHns 1 3amTa oT HUX:

Pe3oHaHCHbIe nepeHanpaXeHa Ha OCHOBHOW 4acToTe OA4HOCTOPOHHE NUTAaeMOoW
NVHNW. PE@30HaHCHbIe NepeHanpsaxXeHnsa nNpy HeCUMMETPUYHOM OTKAKYeHUN ¢as.

Tema 6. KOMMyTaLMOHHbIe NepeHanpsaXeHUs B INeKTPUYECKUX CUCTeMAX:

MepeHanpsaxeHUa Npu OTKNKYEHUN HeHarpyXXeHHbIX AUHUIA. MepeHanpsXxeHus
NPV OTKMKOYEHUW HeHarpy>XXeHHbIX TPaHCPOPMaTOpPOB. NepeHanpsxxeHUs Npu Ayrosbix
3aMblKaHUAX Ha 3emnio. [lyroracsiime peakropsil.

Pasgen VIl. 3nekTpocHab)xeHune

Tema 1. OCHOBHbIE TUMNbI 3N1EKTPONPUEMHUKOB N PeXNUMbI NX PaboThbl:

OCHOBHbIE MPUEMHUKU 3NEKTPOIHEPrnu, UX KpaTKas XapakTepucTnka, pexunmbl
nx  paboTtbl U rokasatennm  pexmumoB. [lokasaTtenu  rpadukoB  Harpysku



3/1eKTPONPUEMHUKOB 1 noTpebutenein. Mpadpukn Harpysok pasnuyHblx notpebutenei
CNCTEM 3/1eKTPOCHabXeHus.

Tema 2. PexxuMbl anekTponoTpebneHnst B CUcTeMax 3N1eKTPOCHABXeHUS:

PeXuMbl 31eKTponoTpebneHns B CUCTEMAX 3NeKTPOCHABXeHUs pPa3nnuUHOro
Ha3Ha4deHUs 1 HanpskeHus. GakTopbl, BAVUAIOWNE Ha PexXyMbl 31eKTponoTpebaeHus.
OcCHOBHble  BEpPOATHOCTHO-CTATUCTUYECKME MOZeNn AN  ONWCaHus  NpPOoLeccoB
3/1eKTPONoTPe6NeHNa B CUCTEMax 3NeKTPOCHABXEHUNA: AeTePMUHUPOBAHHbIN MOAXOZ,
MOJZleNb CAYyYaHOro cobbITuA, CNyYaHON BENNYUHBI, CUCTEMbI CAYYalHbIX BEUYUH,
CydariHoro  npouecca.  UMHopmaumoHHoe —obecneveHne  MoZenel  PexviMoB
3NeKTponoTpebneHns B MNPakTUKe NPOEKTMPOBAHUS U 3IKCNAyaTaluum COBPEMEHHbIX
CUCTEM 3N1eKTPOCHabXeHns. YpaBneHue s3nekTponotpebneHnem.

Tema 3. MeToAbl pacyeTa WHTerpanbHbIX XapakTePUCTUK PexXMMOB U
onpejeneHnsa pacyeTHblX 3HaYeHNI Harpy3ok:

MpuHUMNBI GOPMUPOBAHUA PACHETHbIX 3HAYEHWA 3NeKTPUYECKUX Harpysok
3/1IEMEHTOB CUCTeM 3N1eKTPOoCcHabxeHus. O606UeHHas, YyHWBepCcanbHas Mojenb
INEKTPUYECKUX HArpysok AnA MNpUMeHeHus B  CUCTeMax 31eKTPOCHabxXeHus.
[pakTuyeckMe npuembl ¥ MeToAbl OnpeAeneHUa XapakTepucTuk W pacyeTHbIX
3HaYeHU 3N1eKTPUYECKUX Harpy3ok B CUCTEMAax 3N1eKTPOCHAGXEeHUs Pas3NMuHoro
Ha3HaueHua: mMetToabl KO3QPULMEHTOB CMNpoca, WUCMONbL30BAHWUSA, OAHOBPEMEHHOCTH,
YyrnopsafoYeHHbIX AMarpamMmM, YUCIOBbIX BEPOATHOCTHLIX XapakTepuctuk. MeTtoabl
onpejeneHns pacyeTHbIX Harpy3oK 3/1eMeHTOB PasNYHbIX Uepapxmyecknx ypoBHeNn
CUCTEeM 3NeKTpPocHabxeHus: ceten go 1000 B, Bbiwe 1000 B, ceTeir BbICOKOro
HanpsxeHWs, WCTOYHWKOB 3NeKTpo3Heprun. O6nacTM nNpUMEHeHUs  yKasaHHbIX
NpYeMoB  OnpeaeneHus  pacyeTHbIX  Harpysok C  Yy4eToM  BO3MOXHOCTeun
MHPOpMaLMoHHOro obecneyeHna pacyeToB. MeToAbl pacdeTa UHTerpanbHbiX
XapakTepucTnK pPexnMoB B CUCTeMax 3/1eKTPOCHabXeHWA NPoU3BOIbHOW CIOXHOCTU Y
KoHpUrypaumm.

Tema 4. KauecTBO IN1eKTPO3IHeprun B cUCTeMax 3nekTpocHabxeHus:

Mokasatenn KavecTBa I3NeKTPO3Heprun. BausHwe nokasarenein kKavecrsa
3NeKTPO3HepPrun Ha paboTy 3NeKTPONpUemMHUKOB U 06OpYyAOBaHWA  CUCTEM
3N1eKTPOCHabXeHnA.  HopMuWpoBaHWe  nokasaTeneil KavectBa  31eKTPO3Hepruu.
NHTerpanbHble KpuUTepun KavectBa, WHPOPMaAUMOHHOe obecnevyeHre KOHTPONA
KayecTBa 3n1eKTpo3Hepruu. Mogenu npoLeccoB U3MeHeHWa fokasatenert Kayecrsa
HanNpPsXeHUa (OTKNOHEeHWI, KonebaHui, WCKaxeHna GOpMbl KPUBOW, HECUMMMEeTpuu
HanpsxXeHWs), CBA3b WX C MOAENAMW Harpy3ok W pexumoB pPaboTbl UCTOYHWUKOB



3N1eKTpo3Heprun.  BavaHwe  Ha  nokasatenu  kayectBa  PeXUMOB  PaboThl
KOMMEHCUPYOLWKMX 1 Perynvpyrolmx ycTponcrs. Metodbl U cpeactBa obecneyeHns
HOPMVPOBAHHbIX MoKasaTenen kayecrsa 3N1eKTPo3Heprun. KomneHcauma peakTuBHOW
MOLLHOCTW B CUCTEMAX 3N1eKTpoCcHabxeHus. Pa3melleHne cpeacTB KOMMeHcaumm B
CeTAX PasHbiX HOMWHANbHbLIX HaNpPsXeHW. BavaHWe CTeneHun KoMneHcaunu Ha
TeXHWKO-3KOHOMWNYeCKue nokasarenu CUCTemM 31eKTPOCHabXeHNS.

Paspen VIIL. Peneﬁﬂaﬂ 3almMTa N aBToMaTU3aLusa 3/1eKTPOIHepreTUYecKmnx
cucTem

Tema 1. OCHOBHbIe CBeAECHWA O CUCTemMe NPOTUBOABAPUINHONO ynpaBaeHus.

OCHOBHOE Ha3HauyeHue cUCTeMbl MPOTUMBOABAPUNHOIrO ynpasneHus. CTPyKTypa
CUCTeMbl  MPOTUBOABAPUWNHOIO  ynpasneHWA. HasHayeHue peneriHoW  3aluThl.
Ha3HaueHne CucTeMHOW aBToMaTUKU. HasHayeHue  pPeXUMHOW  aBTOMaTWUKW.
HasHaueHve MNpPOTMBOaBPUWHOW  aBTOMATWKW. Ha3HauyeHMe  aBTOMAaTUYeCKoro
MOBTOPHOro BKAKYEHUA NINHUIA 3nekTponepesayn. HasHavyeHue aBTOMAaTU4Yeckoro
BBOZA pe3epsa. HasHauyeHVe 0AHOPA3HOro aBTOMATNYECKOro NOBTOPHOIO BKAKOYEHNS
BO3AYLWHbIX NVHUA. Ha3HayeHwe aBTOMATUYECKOro perynatopa CKOpocTU TypBUHbI.
Ha3sHaueHve aBTOMaTUYeckoro perynstopa HanpsxkeHns 3NeKTPUYeckux reHepaTopos.
HasHaueHve aBTOMAaTUKWM peryaMpoBaHWs 4actoTbl M MOWHOCTU. HasHaudeHwe
aBTOMAaTUKN  OTK/IKOYEHWA reHepaTopoB. Ha3HayeHwe aBTOMATUKU  OTKIHYEHUS
Harpysku. HasHaueHwe asBTOMaTU4yeckoro BBOAA reHepaTopoB. Ha3HaueHue
aBTOMAaTUYEeCKOM YacTOTHOW pasrpysku.

Tema 2. Kpatkana xapaktepuctuka peneiHow 3amnThbl.

3aja4n, pewaemble peneriHon 3awmTon. OCHOBHbIE QYHKLUN penenHon 3auThbl.
TexHuyeckne xapakTepucTuky penerHon 3awmntbel. CeNnekTUBHOCTb PeNeMHOM 3aLnThbl.
boicTposericTBue  penerHon  3almTbl. YyBCTBUTENbHOCTL  pPEeneriHoOn  3auiuThl.
HageXHocTb QYHKLMOHUPOBAHNA penerHolr 3awmuTel. MNpaBunbHble, Henpasu/bHbIe,
HEBbIACHEHHbIE, U3INLIHWE, NIOXHbIE AeNCTBUS pPenerHon 3awmnTbl. OTKasbl penenHom
3awWnThl. Biok-cxema penerHon 3awmTbl. UCTOUHUKU UHPOPMauUnM O COCTOAHUN
3aWmuiaemMoro obbekTa.

Tema 3. TpaHchopMaTopbl TOKA N HANPSXKEHUS, UCTOYHWUKU ONepaTMBHOro TOKa.
Knaccuopukaums ycrponcrs P3.

®PyHKUUU TpaHCPOPMaTOPOB TOKA. YCTPOWCTBO TpaHchopmaTopa Toka. Cxembl
coeanHeHun TpaHchopmatopoB Toka. CoeguvHeHue «nonHas 3Be3ga». CoegnHeHue
«HenonHaa 3se3ga». CoefVHEHWe B «TpeyrosibHuK». ®PyHkUMM TpaHcdopmaTopos
HanpsxeHWs. YCTPOWCTBO TpaHCHOPMATOpPa  HanpsxeHuUs. TMpuHUMN  paboTsl



TpaHcpopmaTopa Toka. MpuHuMn paboTel TpaHchopMaTopa HanpsxXeHUsa. NCTOYHNKN
onepaTMBHOro Toka. Knaccudukaums ycTpoOWCTB penerHon 3awuTbl MO NpUHUMNY
AENCTBUS, Mo 3alUULaeMbiM 3N1eMeHTaMm, No CeNeKTUBHOCTA, MO 3/1eMeHTHOW 6a3e, no
npeAHa3Ha4YeHn, NO NPUHLIUNY AeNCTBUS, MO ONepaTnBHOMY TOKY.

Tema 4. MakcManbHO-TOKOBbIE 3aLLUThI.

Ha3HauyeHne MakCcMManbHO-TOKOBOW 3aLMThl. BAoOK-Cxema TpexctyneH4vaTon MT3.
MpuHUMn paboTbl 6NOK-CxeMbl TpexcTyneHdaTto MT3. BapuaHTbl noctpoeHus MT3.
MT3 Ha 3nekTpoMexaHn4yecknx pesne, BCTPOEHHbIX B MPUBOAbLI BbikAto4YaTenein. MT3 Hac
NCNONb30BaHNEM UHAYKLMOHHbBIX 3NeKTpoMexaHuyeckux pene. MT3 ¢ He3aBUCMMON OT
TOKa BblAepXKov BpemeHn. MT3 Ha 6a3e aHanoroBOW BblYMCAUTENbHOW TEXHWKW.
Linpposble MHOrodpyHkUMoHaNnbHble MT3.

Tema 5. AndpdeperumanbHble 3aWmThl.

Bnok-cxema aunddepeHumanbHoOW 3awmTel. HasHaueHve aunddepeHumnanbHo
3alUThI. MpuHUMN AencTeng AvpodepeHUmanbLHoOM 3aLUTHI. Cxema
AvnddepeHUnanbHON 3awmnTbl 3NEKTPUYECKOro reHepaTopa. YC/10BUA BO3MOXHOCTU
BbINOMHEHUA AnddepeHUnansHOW  3alnTel  INEKTPUYECKOW  MaluuHbL.  TpUHUMN
BbINONHEHUA aunddepeHumanbHbIX 3aWNT  INeKTpUYeckux MawmnH. OcobeHHOCTH
noctpoeHus anddepeHumanbHblx 3aWmT TpaHcpopMaTopoB U aBTOTPaHCGOPMATOPOB.
MwkponpoueccopHble anpdepeHymanbHble 3aLLnThl.

Tema 6. AnCTaHUMOHHbIE 3aLLUThI.

MNpumMeHeHne AUCTaHUWMOHHBLIX 3awuTt. OcHoBHble napameTpbl BJI. [lMonHoe
conpotusneHue B/l B komnnekcHow ¢opme. NonHoe conpoTreneHue Bf1 B Buge mMoayns
NONHOro conpotusneHus. [onHoe conpotusneHue BJT B QyHKUMW pPacCTOAHUA.
3aBUCUMOCTb MONHOro conpotueneHus B/l B koopanHatax R u X. MpuHUUn Aencrsns
ANCTAHUMOHHON  3awinTbl.  [puHUWN  BbLINOAHEHUA  AUCTAHLUMOHHOW  3alLUThI.
CTPYKTYypHaa cxema AUCTaHUMOHHOW 3alnTbl. OCHOBHbIE 3M1eMeHTbl ANCTaHUNOHHON
3aWmnThl. Brok-cxema AUCTaHLUMOHHOM 3awuThl. CXemMbl BKIHOYEHUS AUCTaHLMOHHbBIX W
NYyCKOBbIX OPraHoB 3awnTbl. DYHKUWU MYCKOBbIX OPraHoB AUCTAHUMOHHbLIX 3aLlUnT.
TpeboBaHVA K NMyCKOBbIM OpraHam AWCTaHUMOHHbIX 3alWuT. Buabl NyckoBbIX OpraHos
AVNCTAHUNOHHbIX 3aLLnT.

Tema 7. 3aMTbl BO3AYLWHbIX U KabenbHbIX NMHWIA 3neKkTpornepesadn.

Ha3sHaueHue 3awmnTbl ANa NMUHUI 6-35 KB € N3011MPOBaHHON HeUTpanbko. 3awmTa
Ha OAWMHOYHBLIX NMHUAX C OAHOCTOPOHHUM MUTaHWeM. HasHauyeHue TOKOBbIX 3auiunT.
3aWnTbl Ha INHUAX C ABYXCTOPOHHUM MUTaHWEM. 3almTa oT OAHOPA3HbIX 3aMblKaHUN
Ha 3eM/1t0. YCTPOWCTBA peneinHom 3awmtsl ans nuHnin 110-500 kB. Buasl K3 B ceTax 110



KB 1 Bblwe. Buabl K3 B cetax 6-35 kB. ABneHus npu K3 Ha 3emnro. MpogonbHbIE
AnddepeHumnansHble 3amuTel. Bnok-cxema NpoAoabHOM AnddepeHLnansHO 3almTbl.
bnok-cxema nonepedyHolr anddepeHUManbHOM  3alWmnTbl.  Baok-cxema  3almUThl C
BbICOKOYACTOTHOW 6/10KMPOBKOIA.

Tema 8. 3alunTa anekTpoaBuraTenei.

Knaccudukaumsa snektpogsurateneid no ypoOBHIO HaMpsKeHUs. KaTteropuu
3neKkTpoaBuraTenelt HanpsxeHuem 6-10 kB. Bugpl 3awut y asuratenei HanpsaxeHnem
6-10 kB. 3awmta AsuraTteneid OT 3aMblkaHWA Ha 3eMI0. 3aluTta gsurateneli
HanpsxeHuem Hke 1000 B. Bbibop npesoxpaHuTenen Ana 3alinTbl ABUraTenen Huxe
1000 B. Cxema 3aWuThl 31eKTPOABUraTens C WCNOMb30BaHVWEM MpefoXpaHuTeneii.
Cxema 3aWmThl 31eKTPoABUraTens C MOMOLLbK aBTOMATUYECKOro BbIKYaTens.

Tema 9. 3awmMTa 1 aBTOMaTUKa INEKTPUYECKNX CTAHLMIA NOACTAHLMIA.

Buabl noBpexaeHnin TpaHcpopmaTopos. KaTeropym 3alimTbl TPaHCHOPMATOPOB.
[a30BasA 3awmta TpaHcpopmatopos. [AuddepeHumanbHaa 3awmra TpaHcopMaTopos.
PesepBHasa 3awmTa TpaHchopmatopoB. AuddepeHumanbHas 3awjmta reHepaTopos.
3auWmnTbl reHepaTopoB OT 3aMblKaHWA OAHOM dasbl Ha 3eMAt0. 3aWnTa 06MOTKIN poTopa
reHepaTopa. 3alinTa reHepaTopos OT TOKOB O6paTHOM NocneaoBaTeNbHOCTW. 3alunTa
OAVHOYHOW CUCTEMbI WWH. 3awmta CeKUMOHUPOBAHHOW CUCTeMbl WWH. /Jyrosas
3auimTa WUH. YCTPOWCTBA pe3epBnPOBaHNSA 0TKasa BblKIKOHaTeNs.

Tema 10. ABTOMaTUKA CUCTEM 3N1€KTPOCHABXEHUS,

Bnok-cxema AlMNB. OgHokpaTHOCTL AeincTeua AMNB. [sykpaTHoe AlMB. Ha3HaueHwne
YCTPOWCTB aBTOMAaTU4eCckoro NOBTOPHOMO BKAOYeHUs. TpeboBaHUs, NpeabssaaemMble K
yctpouctBam AlB. Pacuer napameTtpos ycTpoinlctB AlB. Cxembl ycTpoiicTs AlB.
Ha3HaueHue yCcTpoOMUCTB aBapuinHOro BBoja pesepsa. TpeboBaHus, NpeabaABASEMble K
ycTponcream ABP. PacyeT napameTpoB ycTpoiicTs ABP. Cxembl ycTpoiicTe ABP.

Tema 11. OcHOBbI 3KCMAyaTauUn penenHon 3almnTbl U CUCTEM aBTOMATUKN.

CopepxaHue NPOeKToB penemHon 3alnTbl U cuctem aBTomaTukun. CoaepxaHue
Hanaakun CPeacTB pefieiHOW 3alinTbl U CUCTEM aBTOMATUKKL. ITanbl HaNaA04HbIX paboT
CPeACTB peneriHoOW 3awuTbl U CUCTEeM aBTOMAaTUKW. Bugabl 06CNyXMBaHMS CPeACTB
penemHoOn 3aWmTbl U CcUCTeM aBToMaTUkK. OnepaTMBHOE O06CAYXMBAHWE CPEACTB
pPenerHon 3aluTel U CUCTEM aBTOMATUKM. TexHu4yeckoe 06CNYXMBAHWE CPEACTB
PeNenHon 3almnTbl U CUCTeM aBTOMATWKW. ABApWUIHbLIA PEMOHT CPeACTB pPeneiiHown
3alMTbl U CUCTEM aBTOMATUKW. AHaNW3 AENCTBUIA YCTPOWCTB peneriHOn 3allinTbl W
aBToMatuku.  O653aHHOCTM  TeXHUYEeCKOro  nepcoHana  nNpu  OnepaTUBHOM
obcnyxunBaHun.  OBA3aHHOCTM  TEXHUYECKOro  nepcoHana npu  TeXHUYeckKom



obcnyxmBaHMn. O6A3aHHOCTV TeXHUYECKOro MepcoHana npv aBapuiiHOM pemoHTe.
PernameHTHble AOKYMEHTbl MO MepekaloyeHVsM Npu BBOAE W BbIBOAE YCTPOMCTB
peneviHom 3aunTbl U aBTOMATUKW.

Il. NEPEYEHb BONPOCOB A/11 NPOXOXAEHWA BCTYNUTE/IbHOIO UCMbITAHUSA

1. YTO ABNAETCA BHEWHUMU WCTOYHMKAMWU 3IEKTPOMArHUTHLIX MoMex B
3NeKTpO3HepreTnYecknx ycTaHoBKax 1 cpeacTBax asTomaTnlaumnm?

2. YTO paccmatpuBaeTtca B KavecTBe WUCTOYHMKOB 3N1EKTPOMArHUTHbLIX MOMeX B
3N1eKTPO3HEepreTuYeckmnx ycTaHoBKax 1 cpeacTsax asToMatTusaymnm?

3. B kakom AgvianasoHe 4acToT 3HepreTuyeckue NpeanpuaTus (3NeKTpocTaHLmmn) n
3N1eKTPOTeXHONOrMYecke yCTaHOBKI CO3Aat0T INeKTPOMarHUTHbIe Nonsa?

4. KakoBbl OPUEHTUPOBOYHbIE 3HAYEHUS HAMNPSAXKEHHOCTENW MAarHWTHOro nons
MPOMBILL/IEHHON YacTOTbl Ha 3HEpPreTUYyeckux U NPOMbILAEHHbIX MPeANPUATUSX Ha
pacctoaHunm 0,5 m?

5. KakoBbl rpaHunubl CaHUTAPHO-3aWMTHbLIX 30H, cornacHo CH Ne2971-84, ans
NVUHWIA 3nekTponepeaayu N13M-500 kB?

6. KakoBbl AONyCTUMble YPOBHW BO34ENCTBUS 3/1EKTPUYECKOrO MOoAs ANHUNA
anekTponepeaayu (J1311) Ha HaceneHne Ha TepPUTOPUY 30HbI XWUNOW 3aCTPOMKIN?

7. 470 XapakTepusyroT napameTpbl Ka4ecTBO 31eKTPO3HepPrun?

8. HopmanbHO  gonycTuMmble 1 NpeAenbHO  AONYCTUMbIE  3HAYEHWUSA
YCTAHOBMBLUErocst OTK/IOHEHWA HanpsXeHWsa Ha BbIBOAAX NPUEMHUKOB 3/1eKTPUYeCcKou
3Hepruun no Hopmam NOCT 13109-97.

9. Yto daBNdeTCA MeponpuATUAMW MO obecnevyeHUro 3/1eKTPOMarHUTHOM
COBMECTUMOCTU CUCTeM ynpasaeHUa Ha NOACTaHLUMAX?

10. Yem onpegenseTtca NnponyckHas cCnocobHOCTL AMHWK dnekTponepeaay (/1311)?

11. C KakoW Uuenbl BbINOAHAETCA pacwenneHne ¢a3 /131 CBepXBbICOKOroO
Hanps>XxXeHna?

12. K «kakomy 3¢dekTy MOXeT npuBecTn YyCTpaHeHue napameTpnyeckoi
HeoAHOPOAHOCTW 31eKTponepesayn?

13. C Kakon Uuenbk BbIMOAHAEGTCA KOMMEHCaUuMsa PeakTUBHOW MOLHOCTU B
3NeKTPO3HEepPreTUYeckmnx ceTax?

14. Y10 XapakTepusyeTt Bpems UCNOob30BaHNa MakCMMyMa Harpysku?

15. Ans Kaknx IMHWIA 3nekTponepeaaydn pexumm XonoCToro Xoaa HegomnycTmm?

16. C Kakon Uuenbkd MOXeT [MPUMEHATbCA NPOAOAbHAA  KoMMneHcauus

UHAYKTUBHOIO CONPOTUBAEGHUSA NUHWNIA 3neKTponepesay?



17. Kakme U3 HUXenepeymcieHHbIX CNocoboB MOXHO MNPUMEHUTL ANS
yMeHbLUEHUA NHAYKTUBHOrO CONPOTUBNEHUA BO3AYLUHOW NNHUK 3neKTponepeaayn?

18. Kakoe HanpsxeHwe Mexay nospexaeHHOW ¢as3on n 3emnein nokaxert
BONLTMETP B CETAX C U30/IMPOBAHHOM HeUTpanso?

19. VI3MEHUTCA AN HanpsxeHue HerospexaeHHoW ¢asbl OTHOCUTENBHO 3eMNn
npu K3 Ha 3emnto ogHol 13 $as B ceTax ¢ 3G PeKTUBHO-3a3eMNEHHON HeNTPanbio?

20. Kakas ©3 CxemM COOTBETCTBYeT CTPYKTYPHOW CXembl MOHWMXKaKWen
noactaHymun?

21. Kakue TpeboBaHUs OTHOCATCA K OCHOBHbIM TpeboBaHUAM, NPeAbABASEMbIM K
rNaBHbIM CXeMaM 3NEKTPUUECKUX CTaHLMIA U NOACTAHLUA?

22. Kakon annapat npejHa3sHaudeH ANA CO3[4aHWA BUMAVMOrO paspbiBa MexXAay
aBapUAHLIM Y4aCTKOM WA 3NEMEHTOM CeTU W1 YacTbio PacrnpesceT, OCTaloLLencs Noa
HanpsXxeHunem?

23. Yem onpegensietcs Ko3GPUUNEHT UyBCTBUTEIbHOCTY 3aLLNTbI?

24. MNepeuncnmTe 0OCHOBHbIE NMapamMeTpbl CXeM penerHon 3aLnThbl.

25. Kakoi napameTp XapakTepusyeT CTerneHb HepaBHOMEpPHOCTW rpaduka
Harpyskn cuaoBoro TpaHcpopmaropa?

26. YTo no3BonseT AOCTUYb COeAMHEHWEe B «TPeyronbHWKk» OBMOTOK HW3KOro
Hanps>XXeHus CUI0BOro TpaHcpopmarTopa?

27. [Ans  CUAOBbIX  TPaHCPOPMATOPOB  KAaKOW  MOLLHOCTM  MPUMEHAeTCs
ecTecTBeHHOEe MacnsaHoe oxnaxgeHue (M)?

28. Kakue onepauuu o BKAOYEHVID W OTKAKOUEHWIO 3M1eKTpUYecknx uenen
HEeNb35 NPOBOAUTL C UCMONb30BaHNEM PasbeANHUTENS?

29. YKaxuTe cnocobbl ralieHns ayru, AencTeyrouime B MacisHbIX BblKatoHaTensax.

30. OT Yero 3aBUCUT aKTUBHAs MOLLHOCTb, NOTpebaaemas anekTposuraTenem?

31. M3 KaknX 3NeKTPOYCTaHOBOK COCTOUT 3/1IeKTpuYeckas ceTb?

32. Kak Ha3blBatoTCs 06MOTKKM TpaHcpopmaTopa?

33. Kak MOXHO OLIeHUTb TOUHOCTb Pacyéta pexunma Ko/bLeBon cetn?

34. Kakum o6pasomMm A0/KeH OCYLeCTBAATLCA BBOJ PE3epPBHOr0 nMuUTaHus ANs
3NEeKTPONPUEMHNKOB 1 KaTeropmu?

35. 3anuwnTe BblpaxeHune A5 BpaLLakOLIerocad MOMEHTa pene HanpasaeHus

MOUWHOCTW CMelWleHHOro Tina.
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