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I. OBLLLE NOJTOXKEHWNA

1.  Hacroswas nporpaMma  cocTaBieHa Ha ocHoBe  dejepalibHbIX
rocyAapcTBeHHbIX 06pasoBaTeNlbHbIX CTaHAAPTOB  BbiClLero 06pa3oBaHWa Mo
nporpammam 6akanaspuata M nporpaMMam cneuyvanureta, v onpegenser obulee
COAepXaHune 3Kk3ameHa Npu npuemMe Ha obydeHune No obpasoBaTeIbHbLIM NPOrpaMMam
BbiClIero 06pa3oBaHMs - NporpaMmam MarucTpatypel B BY BO  «CypryTckuia
rocyfapcTBeHHbIA YHUBEPCUTET» (Janee - YHUBePCUTeT).

2. BctynuTtenbHoe ncnbiTaHWe HaueneHo Ha OLUeHKY 3HaHWI NOCTynaroLnX aAnd,
NOJly4eHHbIX UMW B XOZe OCBOEHWA nporpamm bakanaspuara v (Unu) cneunannteTa, v
Ha OT6Op Cpean NoOCTynawwWmMx NuU, Havbonee CMOCO6HbLIX W MOArOTOBAEHHBLIX K
OCBOEHUI0 NPOrpaMm MarvucTpaTypbl B YHUBepcUTeTe.

3. BCTynuTenbHoe UCMbiTaHWe MPOBOANTCA B PaMKax HeCKONbKNX KOHKYPCOB (Mo
COOTBETCTBYHOWMM dopMaM 1”1  OCHOBaM 0bydeHUs)) BHYTPWU OAHOW  rpynnebl
Marmcrepckunx NporpaMm 1 caaeTca oAHOKPaTHO.

4. BCTynuTenbHoOe UCnbITaHne NPoBOAUTCA Ha PYCCKOM A3bIKe.

5. BctynutenbHoe ucCnbITaHWe MpoBOAUTCA OYHO WU (MNIN) C MCMO/b30BAHUEM
ANCTAHUMOHHBIX TEXHOMOMMIA (NPU YCNOBUM UAGHTUPUKALMK MOCTYNAoWMX Npy cgade
MW BCTYMUTENbHbBIX UCMbITaHWA).

1. AEPEYEHDb TEM ANA NOAroTOBKW K BCTYNMUTENbHOMY UCNBITAHULKO

Pasgen |. O6wan aHeprermnka

Tema 1. OCHOBbI NPOM3BOACTBA /IEKTPUHECKOWN IHEPrnu.

JHepreTnyeckne pecypcbl 3eMiM U UX LUCNOob30BaHWe. OCHOBbLI TEeXHUYECKON
TepMoaguHaMmkn. OCHOBblI Teopun TennoobmeHa. TeopeTnyeckne LMKALI TernnoBbIX
Asurateneid., Cnocobbl NPOU3BOACTBa 3NEKTPUAYECKON W TEennoBOW  3Hepruw.
MNoBbiweHne 3GPeKTUBHOCTU MCNONb30BAHUA TOMAMBO 3HEPreTUYeckux pecypcos.
Hakonutenn 3Heprun. OCHOBHble Cnocobbl opraHMsauun 3HeprocbeperarLnx
TEeXHONOI. YTUIn3aunsa BTOPUUHbLIX S3Hepropecypcos.

Tema 2. MepBUYHbBIE UCTOYHUKW IIEKTPUYECKON SHEPrun.

Knaccnpukaums  anekTpudeckmnx  CTaHuuia. Tenjosble  KOHAEHCaUWOHHbIe
anekTpuyeckme  cTaHuuu. TennosnekTpoueHTpann. [a3oTypbuHHbIE  YCTaHOBKW.
TepMogNHAMNYECKUIA LMKA Ta3oTypbUHHONM YyCTaHOBKW. [laporasoBble yCTaHOBKW.
AByxBanbHble  TypboreHepartopbl. [wngpaBanueckne  3N1eKTPUYECKMEe  cTaHuun,
MMAPOaKKyMynupyowme  sfekTpudeckue  craHuun.  MpuanBHbie  31ekTpuyeckne
CTaHUWW. BoNHOBLIe 3n1eKTpocTaHUMnU. Manklie U MAKpol9C. ATOMHbIE 3/1eKTPOCTaHU NN,



MpuvHUMN paboTbl AAepHOro 3HEpPreTUYeCKoro pPeakTopa, TUMbl AAEPHbIX PeakTopoB.
A3C C BOAO-BOAAHLIMW 3HepreTU4eckMMW peaktopaMn. ASC C  KaHaibHbIMU
BOAOrPadUTOBLIMU KUNALLMMUK pekTopaMn. ASC € peakTopaMm Ha BbICTPbLIX HEeATPOHAaX
HeTpagUuMOHHbIe BO306HOBASAEMbIE NCTOYHUKN 3Hepruu.
MarHutornapogmHaMmmyeckme reHepatopbl. TOMNANBHbIE 3/1eMEHTbI. [eoTepmanbHble
anekTpocTaHuMn.  BeTpoBble  3nekTpocTaHuvu.  COAHEYHble  3NeKTPOCTaHLuW.
TepmosnexTpuyeckue reHepaTopsbl. TepMO3MUCCUOHHbBIE npeobpasosarenu.
TepmosazepHasa peakuus. ipyrvie UCTOYHUKN SHEPruu.

Tema 3. YCTPOMCTBO 1N NPUHLMN AGACTBUA 3NEKTPUYECKNX CTaHLNN.

MapoBO KOTen U ero OCHOBHble 3N1eMeHTbl. KOHCTPYKUMW MapoBbIX KOT/OB.
Knaccndpukaumsa napoBbix KOTNA0B. OCHOBHbIE XapakTepPUCTUKA MNapoBbIX KOT/OB.
OCHOBHble MOBEPXHOCTM Harpesa MapoBOro KoTAa, Ha3HauyeHue. McnapuTensHble
NMOBEPXHOCTU Harpesa: KOHCTPYKLS, 0COb6eHHOCTH TernnoobMeHa.
MaponeperpeBaTe/bHbIe MOBEPXHOCTUM HarpesBa: TWUMbl, KOHCTPYKUWS, OCOBEHHOCTA
TennoobmeHa. BogsiHble  3KOHOMam3sepbl:  TUMbl,  KOHCTPYKUWA,  OCOBEHHOCTU
TennoobmeHa. Bosayxonogorpesartenn:  TUMbl,  KOHCTPYKUWS, 0CcobeHHOCTH
Tennoo6bmeHa. Crnocobbl OpraHMsauMy rasoBO3AYLLHOro TpakTa KoTna. Tennosow
6anaHc napoBoro KoTia. TepMoANHAMMNYECKUA LMK NapOTYPONHHbIX 3/1IEKTPOCTaHLWA.,
TexHonormdeckass cxema npowvsBoAcTBa Napa. [eictsue paboyero tena Ha fionatku
TYp6UHbBI. Knaccudukaums naposbix TYPO6UH. AKTUBHbIE MapoBblie TypbUHbI, PeakTuBHbIe
napoBble Typ6uHbl. MouwiHocTb M KM/ napoBoil TypbuHbl. KOHAEHCALMOHHbIE
yCTpOMCTBa napoBbiX  TypbuH.  TypbopacwunputenbHble  MalWHbl.  TUNbl
FMAPO3IHEPreTUYECcKNX YCTaHOBOK. Hanop, pacxol U MOLHOCTbL MMAPO3HEPreTUYeCKmnX
YCTAHOBOK. OCHOBHble CXeMbl MCNONb30BaHWA BOAHOW 3Hepruun. Ocobble Cxembl
NCMONb30BaHMSA BOAHbIX pecypcoB. CXembl HAaCOCHOrO aKKyMynMpOBaHWSA BOAHOW
3Heprun. COCTaB M KOMMOHOBKA OCHOBHbLIX coopyXeHunin M3C. MnoTuHbl MC, Tunel 1
KOHCTpyKUMK. MoBepxHOCTHbIe 3aTBOpPbLI MIC. MnybnHHble 3atBopbl C. 3aaHua 3C,
TUNbl N KOHCTPYKUnn. Bogoxpanunuuia M3C, nx BAWAHUE Ha OKPYyXatoulyto cpejy.
BepxHMA N HWXHWUI 6bed M KX XapakTepucTukn. PeryavpoBaHue peyHoro CToka
BoZoxpaHunuwamu N'I3C. KackagHoe 1 KOMNAEKCHOE NCNob30BaHe BOAHbIX PECYPCOB.
KackagHoe perynvpoBaHue CcToka BogoxpaHuauwamu I3C.  Knaccndpukaums
rMApoTYpPOmnH, Knaccel WM CUCTeMbl. AKTUBHbIE TUAPOTYPOUHBLI. DHepreTuyeckme
XapakTepUCTUKN TUAPOTYPOUH. PeakTuBHble rMAPOTYP6UHbLL. OCHOBHbLIE 3/1EMEHTH
NPOTOYHOrO TPaKTa pPeakTUBHbLIX TMAPOTYPOUH. KaBuTaums v AOMYCTUMAan BbICOTA
oTcacbiBaHUA.



Paspen Il. dnekrpuyecKkme MallnHbl

Tema 1. TpaHcpopmaTopel

YCTPOWCTBO U NpuHUMN  geiicTBus  TpaHcpopmartopa;  Knaccuoukauma
TpaHcpopmaTopos;  YpasHeHus  3AC  TpaHcpopmaTopa;  YpasHeHua — MAC
TpaHcdopmaTopa; Motepy wn KN4 TpaHcopmartopa; [puBeaeHne napameTpos
BTOPUYHON O06MOTKM TpaHchopmaTopa; BHeLWHAs xapakTepucTuka TpaHcpopmarTopa;
OMbIT XONOCTOrO0 X043 W KOPOTKOrOo 3amblkaHWA TpaHc-bopmaTopa; TpexdasHbil
TpaHchopmarop, CXeMbl coeanHeHKA 06MOTOK; Mpynnibi coefHeHWs
TpaHcPOpMaTOpOB; YCN0BUS BKAKOUEHNS TPAaHCHOPMATOPOB Ha NapannenbHyo paborty,
ABTO-TpaHchopmaTop; TpexobMOTOUHbIN TpaHchopmaTop.

Tema 2. ACUHXPOHHbIe MaLlWHbI

YCTPOACTBO MalUMHbI MepeMeHHOro Toka; HasHadeHne n obnactb nNpUMeHeHs
ACMHXPOHHBIX MalVH; YCTPOMCTBO poTOpa aCUMHXPOHHOW MaluWHbl; [BuUratensHbli
PEXMM PaboTbl AaCUHXPOHHOR MaLUWMHbL, CKOMbXeHWe, neperpy3o4vHas CnocobHOCTb;
FeHepaTOpHbLIA pexum paboTbl aCMHXPOHHON MalUWHbl, PexXnm TOpMOXeHWd
MPOTUBOBK/IIOYEHNEM ACUHXPOHHOW MalwuHbl, YpasHeHnna MAC  aCMHXPOHHOMO
ABurartens; YpasHeHus 34C acuHxpoHHoro asuratens; otepu v KM/ acUHXPOHHbIX
MallinH;, MexaHu4eckass XapakTepucTuka acMHXPOHHOro fAsuratens; Crnocobbl nycka
ACUHXPOHHOro Apuratensi; Paboume XapakTepucTuKW acUHXPOHHOro /JBuraTens;
PeryimpoBaHve 4acToThbl BpalleHUs acUHXpoHHoro Asuratens; OAHOasHbIN
ACUHXPOHHbLIA ABUraTenb.

Tema 3. CMHXPOHHbIE MalLUHBbI

HasHaueHMe K 061aCT NPUMEHEHWUS CUHXPOHHbLIX MalWWH; YCTPOWCTBO
CUHXPOHHBIX MaluH; MpuHUMN paboTbl CUHXPOHHOrO reHepartopa; Peakuusa Akopsa
CUHXPOHHOrO reHepartopa; YpasHeHve 3/1C CUHXPOHHOrO reHepaTopa; XapakTepncTukn:
CUHXPOHHOrO reHepartopa; MapannensHaa paboTa CUHXPOHHbLIX reHepaTtopoBs. MpuHLMN
paboTbl CUHXPOHHOrO ABuratens; Myck B X044 CUHXPOHHbIX Agsuratenei; CUHXPOHHbIe
KOMMEeHCaTopbI.

Tema 4. MallWHbI NOCTOAHHOIO TOKa

YCTPOWCTBO 1 NPUHUMA AEACTBUS MAlWHBI NOCTOAHHOrO Toka; OBMOTKW AKOpS;
MarHuTHoe nose MalluvHbl NOCTOSIHHOrO TOKa; Peakuma skops B MalllHax nocToAHHOro
Toka; KoMmmyTaums un cnocobbl eé€ ynydweHus; Cnocobbl BO36GYXAeHUA MaLlnH
NOCTOAHHOrO TOKa; HasHa4yeHue 1M 061acTV NPUMEHEHUA reHepaTopoB MOCTOAHHOMO
TOKa; XapakTepucTUKW reHepaTopoB MOCTOAHHOrO Toka; [apannenbHas paboTa
reHepaTtopoB MOCTOSHHOrO Toka, Ha3HadeHwe n 061acTn NpUMeHeHws /Asurarteneit



NOCTOSIHHOTO TOKa; MycK ABuratenell NOCTOSHHOIO ToKa; XapakTepucTukn Asuratenen
NOCTOSHHOIO TOKa; PerynnposaHuve 4acToTbl BpaLleHWs ABUraTtesieil NoCTOAHHOMo ToKa.

Tema 5. CneymanbHble 3n1ekTpuyecke MallvHbI

TpaHchopmaTopbl umcna ¢as. PeakTopbl. [1OBOPOTHble TpaHCHOPMAaTOpPSI.
ACUHXPOHHbIE WCNOAHUTENbHble ABUratenn. CUHXPOHHbLIA pPeakTUBHbIA ABUrateb.
LLlaroBblli gsuratens. BeHTUNbHblE ABUrateny MOCTOAHHOMO TOKa. YHMBepCaibHble
KONNeKTopHble ABUraTesnn.

Paspen Ill. dneKTposaHepreTnyeckme ceTu M CUCTEMBI

Tema 1. KOHCTPYKTUBHOE BbINOAHEHWE 3NEKTPUYECKNX CeTen:

OCHOBHble CBeAeHUsi O KOHCTPYKUMW BO3AYWHbIX JIMHUA, KOHCTPYKTUBHbIE
3N1EeMEeHTbl BO3AYLUHbIX NVHWIA: NPOBOAa W TPOCHl, U3ONATOPLI, MHENHAs apMaTypa,
Onopbl U 0CHOBaHWSA. OCHOBHbIE CBEAEHUA 0 KOHCTPYKLMAX KabeNbHbIX 31eKTPUUeCKUX
NNHUIA. KOHCTPYKLMK CUNOBLIX Kabenen.

Tema 2. CXeMmbl 3amelleHUs 31eMeHTOB JJIEKTPOIHEepreTuHeckmnx CucTtem w
3NEKTPUYECKMX CETEN N NX MNapameTpsbl:

MonHble W YMNPOLWEHHbIE CXeMbl 3aMELUEeHUS 3NeKTPUYEeCKUX ANHUA U UX
napameTpbl. AKTUBHbIE WU WHAYKTUBHbIE COMPOTUBAEHWA W MPOBOAMMOCTN JINHUN.
3apsigHble MOLHOCTU ANHUIA. Vcnonb3yemble cedeHna nposogoB. TpaHcnosnuva ¢as.
PacwenneHne npoBoAoB ¢a3 AUHMA. MONHbIE U YNPOLUEHHbIE CXeMbl 3aMetleHUs
TpaHchopmaTopoB  (aBTOTPaHCHOPMATOPOB) W WX NapameTpbl. AKTVBHble U
NHAYKTUBHbIE CONPOTUBAEHUSA n NpPoOBOAUMOCTH TpaHCPopmMaTopoB
(aBTOTpPaHcpoOpMaTopoOB).

Tema 3. PacyeT pexumoB paboTbl 31eKTPUYECKUX CeTeil  pPasIUyYHOM
KOH$Urypaunu:

MoAroToBKa CXembl 3aMeLLeHUs 3NeKTPUYEeCKOW CceTW K pacyeTty pexmma.
PacueTHble CXeMbl 3/1eKTpUYeCcKUX ceTeid. PacueT anekTpuuecknx anHuii 110-220 kB ¢
MNCNONb30BaHUEM BEKTOPHbIX AMarpaMM HanpsXeHWid 1 ToKoB W [1-06pa3Hoi cxembl
3aMelleHns B C/lydae, KOrAa Harpyska 3ajjaHa TOKOM. AHann3 pas/inyHbIX PeXnMoB
paboTbl 31eKTPUYECKON NNHNUU. BAUAHME eMKOCTHbIX TOKOB Ha PeXMMHbIe NapameTpsbl.
AHannTuyeckasn 3aBUCUMOCTb MeXAay HanpsXeHUaMn Hadana v KoHua nuHuK. MNoHarue
noTtepun n nageHna HanpsxeHus. JonyweHus, ncnone3yemMsle Npn pacyete cetert 110
KB. PacueTt anektpunyeckux amHnii 110-220 kB ¢ ncnonesoBaHuem [1-06pa3HO Cxemsbl
3aMeLleHna B ciydae, Korga Harpyska 3ajaHa MOWHOCTLIO. YeTbipe BO3MOXHbLIX C/1y4as
MOCTaHOBKW 3ajayn pacyeTa pexuma (N0 JaHHbIM Hayana, no [AaHHbLIM KOoHUua
nepejauv, UTepaLMoOHHbIM MeToA0M «B 2 3Tana»). JonyweHusa, Ucnosib3yemble Nnpu



pacueTe ceTeld 110 KB. PacueT MarncTpanbHbIX ¥ pa3BeTBAeHHbIX ceTel. COBMECTHbIN
pacyeT ceTeil ABYX HOMUWHA/bHbIX HANPSXEHUA. PacueT 3/1eKTPNUYeCKNX CeTei C yUeToMm
CTaTMYECKNX XapakTepucTnK Harpy3ok MeTog cucreMaTusnpoBaHHOro noabopa. Pacuer
PEXUMOB 3aMKHYTbIX ceTell. [MoHATMEe TOo4ykM noTokopasgena. OcobeHHOCTU
nocneaBapuitHbIX pexnmoB. KpaTkue cBefeHus 06 3/1eKTPUUYeCcKOM pacyeTe C/I0XHbIX
3aMKHYTbIX 3/1eKTPUYECKUX CeTel. PacueT pexuMoB ceTelr HanpsxeHvem o 35 kB.
OCO6eHHOCTM pacHeTa pexumMoB. Pacuer pexvmoB paboTbl 3/1eKTpUYeCcKnx ceTeid
ABYMSI UCTOUHMKAMWN MUTaHUA. AHanuW3 pesynbTaToB pacHeTa OCHOBHbLIX PEXUMOB
paboTbl 3nekTpuyecknx ceteil. CoBpeMeHHbIe MPOrpaMMHble KOMMAEKChbl Mo pacuyeTty
PEXNMOB 3N1eKTPO3HEPreTUYECcKNX CUCTEM.

Tema 4. BanaHCbl MOLLHOCTER B 31eKTPO3HepreTMYeckon cucTeme:

BanaHC akTUBHOW MOLLHOCTUA B 3N1eKTPO3HEPreTUYeCcKoi cucTemMe 1 ero cBsasb C
4acToTOW. banaHc peakTUBHOM MOLLUHOCTU B 3/IEKTPO3IHEPreTUYeckon cucTteMe n ero
CBSI3b C HanpskeHuewM. MNoTpebutenn peakTUBHON MOLLHOCTU. NCTOUHUKK peakTUBHOM
MOLLHOCTU B 3N1eKTPO3HEepreTnyeckmux cucTemax, UX TexHU4Yeckne 1 3KoHoMUYecKue
XapakTepucTUKn. BoipaboTka peakTUBHOM MOLHOCTU reHepaTopamMim 3/1eKTPOCTaHUUN.
KomneHcauusa peakTBHON MOLLHOCTU.

Tema 5. PerynupoBaHue HanpspkeHWA W 4YacToThbl B 3/1EKTPOSHEPreTnyeckoi
cucTeme:;

OCHOBbI peryanmpoBaHnsa HanpsxeHus. Cnocobbl K TexHU4Yeckue CpeaCTBa
perynupoBaHnsa HanpsXXerwns. Peryanpylouine ycTpoucTBa B 3N1eKTPUYECKUMX CeTAX.
OCo6eHHOCTN perynvupoBaHnsa HanpsXXeHUa B CUCTEMOOOPA3YOLWUX CeTax U CeTax
HU3LWMX HanpskeHWA. OCHOBbI peryinmpoBaHWs 4acToTel. 3ajauuv, JAOonycTuMble
OTKNOHEHUA 4acToThbl, PeryMpoBOYHbIE XapakKTEPUCTUKA TreHepaTopos, MeToAbl
perynMpoBaHus 4acToThb!.

Tema 6. MpoekTUpoBaHUE INEKTPUHECKUX CETeA:

MOHATWE KOMMAEKCHOW Harpysku. XapakTepuctukm rpapukos  Harpysku.
CTaTnyecknme xapakTepucTUKM Harpysok nortpebutenein. 3agaHwe Harpysok npu
pacyeTax pexuMoB 31eKTPUYecknx ceterd. HopMMpoBaHHas 3KOHOMKYECKasa NIOTHOCTb
ToKa. CTaHfapTHbIe ceyeHus NPoBOAHUKOB, OCHOBHbIE TEXHUYECKNE OrpaHNYeHns npn
Bblbope ceUeHWl i NPOBOAHWKOB BO3AYWHbLIX W KabenbHbiX AWHWRA. [onycTumble
neperpy3kn kabeneii. Bbibop KonuuecTtBa WM MOLLUHOCTM TpaHCHOPMaTOpPOB Ha
noAcTaHUMAX. JonycTrMble neperpysku TpaHcpopmaTtopos. TpebosaHus MOCT-14209-
97.



Tema 7. [loTepn MOLLHOCTU W 23N1EKTPO3HEPrAW B 3NEKTPUYECKNX CeTax
3NEeKTPO3HEePreTUYeCKNX CUCTEM:

OCHOBHble CBejeHVss O XapakTtepe NOoTepb MOLLHOCTM W 3SNEKTPO3HEPrun B
PasINYHbIX 3NeMeHTax 3NeKTpUYecknx ceTeir. Bugbl notepb MollHoOCTU. OnpegeneHune
NoTepb MOLWHOCTL N 3N1EKTPO3IHEPrUnA B INEKTPUUECKUX IMHUAX N TpaHchopmarTopax
(aBTOTpaHcdopmMaTopax) C MOMOLLUBIO rpaduKoB Harpyski M C MCNO/Nb30BaHUEM
BpPEMEHN MaKCUManbHbIX NoTepb. MeponpuaThA MO CHUXEHUHO MoTepb MOLWHOCTU K
3NEKTPO3HEPruu.

Paspgen IV. dneKkTpmnyeckme ctaHLMU U NOACTaHLNN

Tema 1. CoBpeMeHHbIe TUMbl 31eKTPOCTaHUNM 1 NOACTAHLMA, OCOBEHHOCTA KX
TEeXHONOrnMyecKoro npotecca:

MepcnekTUBHbIE UCTOUHUKW 3M1eKTPOo3Hepruu. PacnpeaeneHne Harpyskn mexay
3N1eKTPOCTAHLMAMK pa3HbIX TUMOB. MNOHATME O rpadukax Harpysok 3/1eKTPOCTaHUnin 1
NOACTaHUMIA. HaAéXHOCTb 3/1eKTPOCHabXeHUs noTpebuTeneiri. SKOHOMUYECKNe W
sKonoruyeckne NnpobaemMel sHepreTuKu.

Tema 2. HarpeB NpoBOAHUKOB W 3N1€KTPUYECKNX annapaTtos:

Obuime cBefeHWs O TOKax KOPOTKOro 3amblkaHWA. Harpes MpPOBOAHUKOB W
3NeKTPUYECKMX annapatoB B NPOAO/IKATENbHbIX peXumax W npu  KOPOTKMX
3aMbIKaHUAX. Jonyctnmble Temneparypsl Harpesa. TepMudeckas n
3NEKTPOAMHAMMNYECKAA CTOMKOCTb NPOBOAHWKOB M 3NeKTPUYECKMX annapaTos. Pexumsl
HelTpanei B 3/1. yCTaHOBKaX.

Tema 3. LWuHHbIE  KOHCTPyKUWMM U TOKOBeayuwine  MpoBOAHWKW B
3NeKTPOYyCcTaHOBKaXx:

Tunbl NPOBOAHMKOB, NMPUMEHSAEMbIX B SNeKTPOyCTaHOBKax. Bbibop ceueHuns
XECTKUX, TMBKNX NPOBOAHMKOB, CHOPHbIX WWH 1 X NpoBepKa.

Tema 4. CUHXPOHHbIe reHepaTopb! U KOMNEHCATOPbI:

OCHOBHbIe rnapamMeTpbl U 3KCNAyaTaLUOHHbIE XapaKTepUCTUKN. KOHCTPYKTUBHbIE
0coBbeHHOCTN. CucTeMbl oxnaxaeHus. CoBpeMeHHble CUcTeMbl BO3OYXAeHUs W
npegbsaenseMble K HUM TpeboBaHMa. Crocobbl BKAKYEHUA reHepaTopos B CeThb.
MepcrnekTUBb! yNyYLLIeHNs XapakTepucTyK reHepaTtopos.

Tema 5. CunoBble TpaHcGOpMaTOpPbl M aBTOTPaHCGOPMaATOPbI:

OcHOBHbIe NapaMeTpbl Y KOHCTPYKTUBHbIE 0COBEHHOCTU. CUCTEMbI OXNaXAEHWA.
TennoBsble pexnmbl TpaHchopmaTopos. OCO6eHHOCTY aBTOTpaHCcGopMaTopoB. Cnocobbl
n3MeHeHUs Ko3pPuLreHTa TpaHchopMaLMK.

Tema 6. KOMMyTaLMOHHbIE 3fIeKTPUYecKe annaparbl:



OTK/IlOYEHME Lenn nepeMeHHOro Toka. lpouecc raweHns 3NeKTpruYeckon ayru B
KOMMYTAUMOHHBIX  annapartax. JyroracutefibHble  YCTPOWCTBA  31EKTPUYECKUX
annapaToB MNepeMeHHOro W MOCTOAHHOIO TOoKa. TuMnbl BbiKAYaTeNne U UX
KOHCTPYKTUBHbIE  0CcobBeHHOCTU. OCHOBHble NapamMeTpbl U 3KCNAyaTaUWOHHbIE
XapaKTepUCTUKX  COBPEMEHHbIX  BbiKAlOYaTene, pasbegnHuTenein u - Apyrux
3N1eKTPUYEeCKUX arnnapaTos.

Tema 7. amepuTenbHble TpaHchopmMaTopsl 1 YCTPORCTBA:

TpaHchopMaTopbl HanpsaxeHws, TpaHCPOPMATOPbl TOKA, EMKOCTHbIE AenuTenu
HanpsxeHusl, CBeAeHUs O KOHCTpyKUMKW. MapameTpbl, CXeMbl COeAMHEHUs 06MOTOK,
cxeMbl BK/toUeHus, O6nacty NpUMeHeHus.

TeMa 8. dneKTpnuyeckme cxembl 3NeKTPOCTaHUMA 1N NOACTaHLMIA:

Buabl anekTpuyeckmx cxem. Ponb U B3aMMOCBA3b 3/1IEMEHTOB. Ha3HaueHue ”
0COBEHHOCTM  CTPYKTYPHbIX Y NPUHUMNWAABHBIX  CXeM  KOH/AEHCaLMOHHbIX
sfekTpocTaHumin K3C, TennoanekTpoueHTpanei TIL, aTOMHbIX dnekTpocTaHumin A3C,
rMAPO3aNeKTpocTaHuuii MIC, naporasosbix YCTaHOBOK MY, rasoTypObuHHbLIX YCTaHOBOK
I'TY n noactaHumi NC,

Tema 9. Co6CTBEHHbIE HY>X/Abl 3N1eKTPOCTaHUMA U NOACTAHLNIA:

HasHaueHWe, ponb W BAUAHWE Ha HAAEXHOCTb PaboTbl 3MEKTPOCTAHLUNA.
Cnocobbl  31eKTPOCHabXeHWA CoBCTBEHHbIX HyXA. Pacxoa 31ekTposHeprun Ha
COBCTBEHHbIE HYXAbI.

Tema 10. CxeMbl pacnpesennTenbHbIX YCTPOWCTB 3/1eKTPOYCTaHOBOK:

Tunosble rpynnbl CXeMm, UX XapaKTepucTuku, YCNoBUA QYHKLUMOHWUPOBAHWUS U
06N1acTb MPUMEHeHUs, 3a3eMNeHns dneKTpoycTaHoBkax. ObecneyeHne 6e30NacHOCTU
06CYXKMBAIOLLEro MepcoHana 3/eKTPoyCcTaHOBOK. CUCTeMbl U3MepeHWA, KOHTPONS,
CUrHanNU3aunu v yripasaeHuns.

Tema 11. WCTOYHWMKW OMepaTUBHOroO TOKa, YnpaBaeHuWe W curHaamsauus Ha
3NEKTPOCTaHUMAX 1N NOACTAaHLMAX:

MCTOUHWKM OMNepaTMBHOro Toka (akKyMynsaTopbl 1 npeobpasosarenu). Obnacts
NX MPUMEHEHUA. PeXuMbl paboTbl aKKyMYyNATOPHbIX YCTAHOBOK Ha 3N1EKTPOCTaHUMUAX U

MOLLHbIX MOACTaHUMAX. AUCTaHUMOHHOE YnpaBs/eHue BbIKNOUaTeNAMU,  Bugbl
cUrHanmsaymu: NoNoXeHus KOMMYTaLNOHHbIX annapaTos, aBapuiiHas,
npeaynpexaatoLas.
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Paspen V. MepexogHble npoLecchl B 3/IeKTPOIHEPreTUHECKNX cUcTemMax

Tema 1. MepexogHble npoueccbl MNpu Tpex$pasHOM KOPOTKOM 3aMblkaHui B
npocTenLen Lenu:

MoHsaTue npocTeliweli TpexdasHoi uenun. TpexdpasHoe K3 B npocTeidwei uenu,
NOAKNKOUEHHOW K  UCTOYHWKY 6eCcKOHeYHOW MOWHOCTW. 3aKOHbl U3MeHeHUA
NepuoanYeckoii 1 anepuoamnyveckort COCTaBAAIWMUX TOKa B QYHKUMN BpPEMEeHW.
BO/IHOBbIE Y1 BEKTOPHbIE AMarpaMMbl TOKOB U HanpsxeHuid. OnpejeneHne HavyanbHoro
3HaYeHUs1 anepuogMYEeCcKON COCTaBASIOLLEA TOKa 1N NOCTOAHHOW BpeMeHM 3aTyxaHus.
YaapHbIi Tok K3. BauvsiHMe npejliecTsylollero pexvMa v ¢asbl BKAOYEHUA Ha
BEANYUHY TOKa K3.

Tema 2. Cxembl 3aMelleHMA W NapameTpbl CUHXPOHHbLIX MalWKWH B
YCTaHOBUBLUEMCA 1 NepexoiHOoM pexnmax:

MapaMeTpbl, CXeMbl 3aMeLLeHUa CUHXPOHHOW MalluuHbl B YCTaHOBMWBLLEMCS
pexunme. Cxembl 3aMeLLEHUs - CUHXPOHHOM MalluHbl 6e3 gemrdepHbIX OOMOTOK.
MoHATMEe O cBepxnepexofHbix DAC 1N peakTUBHOCTAX CUHXPOHHOW MatunHbl. Cxembl
3aMeleHNA CUHXPOHHOM MalKnHbl C geMneepHbIMA OBMOTKaMU B MEPEXOAHOM
pexume, PacueT cBepxnepexofHbix 3AC 1 cBepxnepexoAHbix TokoB. CpaBHeHMe
pPeakTUBHOCTEN CUHXPOHHbLIX MallUUH.

Tema 3. lMepexoAHbIi MPOLECC CMHXPOHHOrO reHepatopa npu TpexdasHoM
KOPOTKOM 3aMbIKaHU:

FalweHne MarHUTHOro MnonAs cucTeMsl BO3OYXAEHWA reHepaTopa. CucTembl
aBTOMATMYECKOro PeryiMpoBaHuMa BO3OYXAEHWs reHepatopa W WX BAWAHWE Ha
nepexogHbii npouecc. MoHATME YCTaHOBMBLUErocs pexXuma KOPOTKOro 3amblKaHWs.
BauaHmne APB Ha ycTaHoBuBLWMACA Tok K3. TOHATUA O pexXumax npesenpHOro
BO36YXAEHUS, HOMWHANbHOIO HanpsXeHNs U KPUTUHYECKOro COMPOTUBAEHUA. PacuyeT
yCTaHoBUMBLUErocs pexuma K3 reHepaTtopa ¢ APB.

Tema 4. [pakTnyeckme MeETOAbl pacyeTa pPexrMoB TpexdasHoro KoOpoTKOoro
3aMblKaHUsA:

AonyLeHNs B NpakTUYeCcKUX pacyeTax KOPOTKMX 3aMblkaHWid. BavaHue v yueT
HarpyskM B HayanbHbIi MOMeHT TpexdasHoro K3. AHaAnTU4Yeckuin MeTto] pacyeta
Ha4yanbHOro CBEPXMEepPexoAHOro Toka. PacuyeT yjapHoro toka. MpubnuxeHHbId ydet
CUCTeMbI MPK pacyeTax nepexogHoro toka K3. Metoj pacyeTHbIX KpUBbIX.

Tema 5. MapameTpbl 31eMEHTOB 1 CXeM OTAENbHbIX NOCNef0BaTe/IbHOCTEN!:

MoHsATWe O nonepeYHOW M NPOAOILHOM HecMmMMeTpuun, MPUMEHUMOCTbL MeTo/Aa
CUMMETPUYHBIX COCTaBAAWMX K WUCCNEJ0BAaHWIO HECUMMETPUUHBLIX  PEXNMOB.
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MpUHUUA HE33aBUCUMOCTY AeNCTBUS CUMMETPUYHLIX cocTasaatouwlx. ConpoTnBaeHUs
o6paTHON W HyNeBol nNocnefoBaTeNbHOCTEN 3/IEMEHTOB 3N1eKTPUYECKOW CUCTEMbI.
O6wme nMoNoXeHUss MO COCTaBNAEHWKD W NpeobpasoBaHUIO CXeM  OTAe/IbHbiX
nocnefoBaTeNbHOCTEN U pacyeTy UX pesynbTUPYHLNX NapaMeTpos.

Tema 6. OfHOKpaTHasa nonepeyHasa HeCUMMETPUS:

FPaHW4HbIe YCAOBMA NPV  PasIUYHbLIX BUAAX HECUMMETPUYUHBLIX KOPOTKUX
3aMblKaHWA. COOTHOWIEHNA MeXAy CUMMETPUUYHBIMA COCTaBASIOWMMA U NOJAHBIMA
3HAYEHUSAMWU TOKOB U HAMNpPsKeHUA Mo MecTy HeCUMMMeTpuUM npu 0fHOGA3HOM,
AByx$asHOM U AByxda3HOM Ha 3eM/II0  KOPOTKMUX  3aMblKaHuax.  [1paBuno
3KBMBAMEHTHOCTU NPAMONA nocnegoBaTeNbHOCTU. KOMMNIEKCHbIE CXeMbl 3aMeLLeHus,
pacrnipejeneHus TOKOB 1 HanpsxeHWin. NMpuMeHeHne nNpakTUYecknx MeToloB K pacuety
OAHOKPAaTHON NOMepeyHo HeCUMMETPUN.

Tema 7. OgHOKpaTHada NpoAo/ibHas HeCUMMETpPUA:

YpaBHeHUs nageHuin HanpsXXeHWn B cxemMax pasfinuyHbIX NoC/ief0BaTelbHOCTEN.
paHWYHbIe YCIOBUA NPW Pa3NYHbLIX BUAAX MPOAOALHOM HecuMmeTpuit, COOTHOLLEHNS
MeXZy CUMMEeTPUYHBIMW  COCTaBNAKWMMY, MNOAHBIMW  TOKaMuU U NajeHusMu
HanpsXeHWd Npu paspbiBe oAHOK U ABYX ¢a3. [paBuUIO 3KBMBANEHTHOCTU MPAMONA
nocnefoBaTebHOCTU. KOMMIeKCHbIe CXeMbl 3aMeLLieHus.

Tema 8. 3aMbikaHnaA B  pacnpejennTenbHbIX  CeTAX WU CUCTeMax
3NEeKTPOCHabXeHUS:

ObLan xapakrepucTuka pacnpegenntenbHblx ceTei. lNpocToe 3amblikaHue Ha
3eMt0. YUeT niMeHeHsa napamMeTpoB NPOBOAHVKOB CETU. YUYET MECTHbIX NCTOYHUKOB U
Harpysok. PacyeT TOKOB KOPOTKOrO 3aMblKaHWs B YCTaHOBKax HanpsxeHvem Ao 1 kB.
Ncnonb3oBaHve 3BM ansa pacyeTta peXxnuMoB KOPOTKOTO 3aMbiKaHUS.

Tema 9. OrpaHnyeHne TOKOB KOPOTKOro 3aMblKaHUA:

MakcuMasnibHble YPOBHM TOKOB KOPOTKOro 3aMblkaHwus. OnTuMmn3auus pexuma
3a3eM/IeHVA  HeWTpanell B  3NeKTPUYeCKUX cuctemax. ToKoorpaHuumBarowme
ycTpoiicTBa. KoopAuHaums YpOBHe TOKOB KOPOTKUX 3aMblKaHWA U napameTpsbl
3NeKTPoobopyAOBaHMUSA.

Pasaen VI. TexHMKa BbICOKMX Hanps>KeHUi

Tema 1. dnekTpodpumsnyeckne NPoLECChl B ANSNEKTPUUYLCKUX cpedax:

Knaccuoukaumnsa BUA0B anekTpuyecknx nonein. OCHOBHbIE BUAbI NOHU3ALUMOHHBIX
npoueccoB. Buabl amuccun. fABNeHMe 3/1eKTpooTpUuuaTensHOCTU. [OHATUE NAasMbl.
CteneHb MoOHM3aUMK. YpaBHeHMe Caxa. [loHATWE «naBWHa 3MeKTPOHOB», JlIaBUMHHAA
¢dopma pa3sutua paspaga. Ctpumep. CtpumepHas opMa passutus paspsga. Paspsaj B
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pPe3KOHEeoAHOPOAHbIX NonAX. 3akoH [lalleHa. 3aKOHOMEpPHOCTU BO3HUKHOBEHUA U
Pa3BUTUS OCHOBHLIX BUAOB 31EKTPUYECKMX PaspsA0B B rasax: KOPOHHbIA, NCKPOBOW,
AYyroBoOW, MOBEePXHOCTHLIN. JlIngepHasa dopma paspaga. MosHUsS. MNoHATNE 0 YaCTUUHbIX
paspsagax. Bpems 3anasgbiBaHua paspsaga. Oban xapakTepucTuka u teopumn npobos
XUAKUX AUINEKTPUKOB. MexaHn3Mbl Npob6os TBepAbIX AUSNEKTPUKOB: 3N1eKTPUUYECKUA,
TenJ0BOW, 3NeKTpUYeckoe cTapeHue.

Tema 2. 130a5LM8 BbICOKOBONLTHOIrO 060pYA0BaHUA:

Knaccndumkauma umsonaumn. Bugbl  BHYTpPeHHel  usonauuun.  JIMHelHas u
annapaTHoO-CTaHUMOHHas n3onauna. Msonauna /1371, TvpnsaHabl nsonatopos. ONopHble
N NPOXOAHble M30ASTOpPbl.  BBOAbLL  M3onAumst  MOLLHbBIX — TPaHCPOPMaTopos,
KOHAEHCATOpOB, kabenel, snekTpnyeckux MawmnH. Hosble nepcrnekTrBHbIe pa3paboTku
B 06n1acTK U30NaUUN.

Tema 3. MonyyeHne 1 n3sMepeHmne BbICOKUX HarnpsXeH:

MeToabl W YCTPOWCTBA MOJYYEHUSA BbICOKMX MepeMeHHbIX, MNOCTOAHHbIX W
UMNYNbCHBLIX HanpsXeHWA. FeHepaTop UMMYAbCHbIX HanpsxeHWn Apkagbesa-Mapkca.
FeHepaTop MMNYyAbCHbIX TOKOB. Crnocobbl WM3MepeHUA BbICOKMX  HanpsXeHu:
3N1EKTPOCTATUUECKNIA BOALTMETP, W3IMEPWUTENbHbLIA LWAPOBOM PaspsafHUK, AennTenn
HanpsXxeHWs. IamepeHne 601bLINX MMMYNbCHbLIX TOKOB. .

Tema 4. ATMocdepHbie nepeHanpaAXeHUs B 3J1eKTPUYECKNX CUCTEMAaX:

Knaccupumkaumsi nepeHanpsxeHuin. CpeAcTBa 3aliUTbl OT MepeHanpaxeHui.
NHayKTUpOBaHHbIE nepeHanpsXeHus. [lepeHanpsXeHUsa npAMoOro yaapa MOJIHAW.
MonHue-3awmrta JI2N v nogctaHuMin. BonHoBble npoueccel B AUHUAX U 0BMOTKaX
TPaHcPopMaTopoB..

Tema 5. Pe3oHaHCHble nepeHanps>XeHusa 1 3auuta oT HUX:

Pe30HaHCHbIe rnepeHanpskeHUss Ha OCHOBHOWM YacToTe OAHOCTOPOHHE MNNTaeMoi
NUHUW, Pe30HaHCHbIe NepeHanpsXeHnsa Npu HECUMMETPUYHOM OTKNKOUEeHWU pas.

Tema 6. KOMMyTaLMOHHbIE NepeHanpsiXXeHus B SNeKTPUYeCKnx cucremax:

MepeHanpsXXeHUs NpPY OTKIHOYEHNUUN HEHArpyXeHHbIX NnHWA. MepeHanpsaxeHuns
MPU OTKAHOYEHUN HEHarpy>XXeHHbIX TpaHchopMaTopoB. MNepeHanpsxeHUs nNpn 4yrosbix
3aMblKaHWAX Ha 3eM/10. Jlyroracauiye peakTopbl.

Paspen VIl. dnekTpocHabxeHune

Tema 1. OCHOBHbIE TUMNbI 3NEKTPONPUEMHNKOB 1 PEXUMBI UX PaboThbi:

OCHOBHblEe MPUEMHUKN 3N1EKTPOIHEPIUN, UX KPaTKaa XapakTepucTirka, pexumbl
ux paboTel K nokasatenn pexmmoB. [lokasatenn  rpadukoB  Harpysku
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3/1eKTPONPUEMHMKOB 1 noTpebuTeneid. Mpadunkn Harpy3ok pasnnyHbIx notpeéutene
CUCTEM SNEKTPOCHABXKEHWS.

Tema 2. PexxMbl anekTponoTpebneHns B cUCTEMaX 3/1eKTPOCHABXeHWS:

PeXXUMbl 31eKTponoTpebneHna B CUCTeMax 3J1eKTPOCHAabXeHns pasindHoro
Ha3HayYeHMa WU HanpskeHWs. PakTopbl, BANSAIOLLME Ha PeXUMbl 31eKTponoTpebaeHuns.
OCHOBHble  BEPOATHOCTHO-CTAaTUCTUYECKWE MOAENU AN OnucaHua  NpoLeccos
3N1eKTPONOTPEBNIEHNA B CUCTEMAX INEKTPOCHABXeHVA: AeTepPMUHUPOBAHHBIN NOAXOA,
MOAEeNb CNYYaWHOro COBLITUA, CNYYaHOW BeNUNHLI, CUCTEeMbl C/TyYaHbIX BEANUUH,
cnyyaliHoro npouecca. WHdpopmauynoHHoe obecriedeHne  MOAeNer  PexXMMOoB
aneKkTponoTpebneHns B NpakTuke NPOeKTUPOBAHWA W 3KCNAyaTauum COBPEMEHHbIX
CUCTEM 3/1eKTPOCHABXeHWNs. YnpasaeHne anekTponoTpebieHuem.

Tema 3. MeToabl pacyetTa MWHTErpanbHbiX XapakTepuctuk pexXxumoB U
onpeAeneHunst pacHeTHbIX 3HaYeHUA Harpy3oK:

MpvHLUMNbl GOPMUMPOBAHUA PACYETHBLIX 3HAYEHWA 3/1eKTPUYeCKMX Harpysok
3N1EeMEHTOB CUCTeM 3SNeKkTpocHabxeHus. O6obuleHHas, yHUBepcanbHaa MOAeNb
INEeKTPUYECKUX HArpysok Ana NpUMEHEeHUS B  CUCTEMax 3N1eKTPOCHabXeHus.
MpakTudeckMe nNpUemMbl U MeToAbl OnpeAeneHUs XapakTepucTUK W PacyeTHbIX
3HAYEHNA INEeKTPUYECKMX Harpysok B CUCTEMAaX 3/1eKTPOCHabXeHWa pPasanyHoro
HasHaveHuA: MeToabl Ko3bPUUMEHTOB CNpoca, UCMONb30BaHWA, OAHOBPEMEHHOCTY,
YNOPAZOUYEHHbIX AuvarpamMM, YUCNOBbLIX BEPOATHOCTHLIX XapakTepuctuk. MeToabl
onpeAeneHns PacyeTHbIX Harpysok 3/1eMEeHTOB Pas/NUHbIX Mepapxuyecknx ypoBHen
CUCTEeM 3NEeKTPOCHabxeHus: ceteir go 1000 B, Bbiwe 1000 B, certeit BbICOKOrO
HanpsXeHusi, WUCTOYHWUKOB 3/1eKTpoaHeprun. 0O6nactm npuMeHeHUA  ykasaHHbIX
NPUeMOB  OMNpejeneHVUs  pacyeTHbIX  Harpysok C  Y4eTOM  BO3MOXHOCTEW
NHGOPMAUMOHHOro obecneyeHns pacyeToB. MeTodbl pacyera UHTerpanbHbIX
XapaKTepUCTUK PEeXMUMOB B CUCTEMax 31eKTPOCHabXeHNA NPOU3BOILHOW COXHOCTU U
KOoHUrypauu.

Tema 4. KaueCTBO 31eKTPOIHEprum B CMCTeMax 3/1eKTpPocHabXeHua:

MokasaTtenu KayecTsa 3/1€KTPOIHepPruu. BnwvsHne nokasarenein Ka4yecTsa
3N1eKTPO3Heprunm Ha paboTy INEKTPOrPUEMHUKOB U OBOPYAOBaHUA  CUCTEM
3nekTpocHabxeHns. HopmupoBaHWe nokasaTefierl  KadecTBa  3/IeKTPO3Heprun.
MHTerpanbHble Kputepuy KadectBa, WHPOpMaUMOHHOE obecreyeHne KOHTPOA
KauecTBa 3NeKkTpo3Hepruu. Mogenu npoLeccoB WM3MEHeHWs nokasaTeneil kayecrsa
HanpsxXeHUs (OTKNOHEeHWN, KonebaHuin, VCKaXeHUs GOPMbl KPUBOW, HEeCMMeTpUn
HanpsXeHus), CBA3b KX C MOAENSAMW Harpy3ok U peXuMoB paboTbl WCTOYHUKOB

14



3N1eKTPOIHEpPrn.  BausiHMe  Ha  rokasaTenu  KadectBa  pexvuMoB  paboThl
KOMNEHCUPYIOLLMX U PEeryanpyrowmx ycTporcTs. MeTogbl 1 cpeacrsa obecneveHus
HOPMUPOBAHHbIX MOKa3aTeneld KayecTBa 31eKTpo3Heprun. KoMneHcaums peakTueHON
MOLHOCTM B CUCTEMAX 3NeKTPOCHabXeHus. Pa3MelleHWe CpeacTB KOMneHcauun B
CeTax pasHbiX HOMMWHaNbHbIX HanpsXKeHWn. BavaHuMe CcTeneHu KomneHcaukn Ha
TEXHUKO-3KOHOMUYECKNE NoKasaTeNn CUCTEM 3/1eKTPOCHaBXeHUs.

Pazgen VIIl. PeneriHas sawmTa 1 aBTOMaTU3aL A 3/1IEKTPOIHEpreTUYecknx
cucTemM

Tema 1. OCHOBHbIe CBEAEHWA O CUCTEME MPOTVUBOABAPUHOIO YrpaBieHUs.

OCHOBHOE HasHa4YeHWe CUCTeMbl MPOTUBOABapUNHOro ynpasneHus. CTpyKTypa
CUCTEMbl  NPOTUBOABApUMHOrO ynpaBaeHWs. HasHayeHue penerHOn  3aLuUThI.
Ha3HaueHMe CUCTEeMHO  aBTOMaTtuku. HasHauyeHWe  pPeXnMHON  aBTOMaTUKM.
HasHaueHue npoTMBOABpPUIAHOA  aBTOMaTWUKW. HasHaudeHWe  aBTOMATW4eCKOro
NOBTOPHOIO BKAKOUEHUA JINHUIA dnekTponepegadn. HasHaveHmMe aBTOMATUYECKOro
BBOJA pe3epBa. Ha3Ha4yeHVe ogHOPA3HOro aBTOMaTNYECKOro NOBTOPHOMO BKAOYEHNS
BO3JYLUHbIX IMHUIA. HasHauyeHne aBTOMaTUYeCcKoro perynstopa CKOPoCTA TypOUHbL.
HasHaueHVe aBTOMATUUYECKOrO peryaatopa HarnpskeHUs 3N1eKTPUUYecknx reHepaTtopos.
HasHauyeHne aBTOMaTUKXM pPeryinpoBaHUa 4acToTbl W MOLWHOCTU. HasHaueHue
aBTOMaTKM OTK/IIOYEHNA reHepaTopoB. Ha3HaueHuMe aBTOMAaTUKK  OTK/IKOYEHUSA
Harpyskn. HasHaueHwe aBTOMaTWM4eckoro BBOJAA reHepaTopoB. Ha3HaudeHue
aBTOMaTU4eCKOW YaCcTOTHOW pasrpysku.

Tema 2. KpaTkast xapakTepucTuka penerHom 3awmnThbl.

3agauun, pelwaemMble peneiHoi 3awmnTod. OCHOBHbIE GYHKLNN peferHor 3anThbl.
TexHnyeckme xapakTepucTkn penemHoi 3awmnTel. CenekTUBHOCTL pPeneiHOn 3auThl.
BoicTpojeiicTBMe  peneiHoOW  3aliuTbl. YyBCTBUTENbHOCTb  pPeNeiHon  3aLunThbl.
HazeXHoCTb GYHKUMOHUPOBAHUA pPeneiHon 3alnTbl. [1paBuabHble, HenpaBuibHbIE,
HEBbIAACHEHHbIE, U3NTNLLHNE, NOXHbIe AeACTBUA peneiHon 3amTbl. OTKasbl peneriHown
3aWnTLl. Baok-cxeMa peneliHoii 3awmThl. WCTOUHUKA WMHGOPMAaLMU O COCTOSIHUM
3awmwaemMoro obbekra.

Tema 3. TpaHchoOpMaTOpPbl TOKa U HANPSXKEHUS, NCTOYHMKW OMepaTUBHOIO TOKa.
Knaccndukaums ycrpoicts P3.

PYHKUMWM TpaHCPOPMaTOPOB TOKA. YCTPOUCTBO TpaHcpopmartopa Toka. Cxembl
coegviHeHUn TpaHcpopmaTopos Toka. CoeAnmHeHMe «nofHaa 3se3ga». CoeguHeHue
«HenonHas 3Be3ga». CoeAvHeHVe B «TPeyrofbHuK»., ®PyHKUMM TpaHcGopmaTopos
HanpsxXeHus. YCTpolcTBO  TpaHchopmatopa  HanpskeHwsa.  MpuHumn  paboThl
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TpaHchopmaTopa Toka. MpuHUMN paboThl TpaHcGopMaTopa HanpsXeHUs. CTOYHUKA
onepaTuBHOro Toka. Knaccnpukaums yCTPOWCTB pefieliHOM 3aliuThl MO NpUHUMMY
AENCTBURA, NO 3allMLAEMbIM 31eMeHTaM, Mo CeNeKTUBHOCTW, MO 3N1eMeHTHOW 6ase, no
npegHasHayeHno, No NPUHUMNY A4eACTBUA, NO ONepaTUBHOMY TOKY.

Tema 4. MakC/ManbHO-TOKOBbIE 3aLLUThI.

HasHaueHne MakCUManbHO-TOKOBOM 3aLWMThl. BAoK-CxeMa TpexcTyneHyaton MT3.
MpuHUMN paboTbl 610K-Cxembl TpexctyneHuvator MT3. BapumaHTtbl noctpoeHus MT3.
MT3 Ha 3/1eKTPOMEXaHNUECKMX pefe, BCTPOEHHbIX B MPUBOZALI BhiK/oUvaTeneid. MT3 Hac
NCNONb30BaHNEM UHAYKLMOHHbIX 3/1eKTpoMexaHnyecknx pene. MT3 ¢ He3aBUCUMOW OT
TOKa BblAepXKo BpemeHW. MT3 Ha 6a3e aHanorosolt BbIYUCANTENLHOW TeXHWUKU.
Unposbie MHOropyHKLIMOHaNbHble MT3.

Tema 5. AnddepeHunansHbie 3aLLUUTHI.

Bnok-cxema AnddepeHumnanbHoOn 3awmnTbl. HasHauveHune anddepeHumanbHoO
3aLMTHI, MpuHUMN JeicTBnsA anddepeHymaneHou 3anThI. Cxema
AnddepeHLMancHOM 3amMThl 1EKTPUYECKOro reHeparopa. YCI0BUsS BO3MOXHOCTU
BbIMNOMHEHUS AnddepeHUManbHOM  3aliMThl  SNeKTPUYECKOM MallnHbl.  [prHUMN
BbINONHEHUA AnddepeHUManbHbIX 33T 3NeKTPUYecknx MawunH, OcobeHHOoCTH
NocTpoeHns guddepeHLManbHbIX 3alWMT TPAHCPOPMATOPOB 1 aBTOTPaHCPOPMATOPOB.
MukponpoueccopHbie agnddepeHumanbHble 3atnThi.

Tema 6. AMCTaHUMOHHbIE 3aLLNThI.

MpuMeHeHne AUCTaHUNOHHBIX 3awnT. OcHOBHble napameTpbl BJl. [loaHoe
conpoTtueneHue BJ1 B komnnekcHo ¢opme. lNonHoe conpoTtuBaeHne BJ1 B BuAe MoZyns
MONHOro conpoTuBaeHns. [MonHoe conpoTusneHue BJ/1 B QYHKUWU PacCTOSHUS.
3aBNCMMOCTb NOAHOTO conpoTueaeHus BJl1 B koopgmHaTax R 1 X. MpuHUMN AeACTBUS
AVNCTAHUMOHHOW  3aWThl.  MPUHUUN  BLIMNOJHEHUA  AWCTaHUWOHHOW  3aLUThI.
CTPYKTYpHas Cxema AWNCTaHUMOHHOW 3awyTbl. OCHOBHbIE 31eMeHTbl ANCTaHLMOHHOR
3awWmThl. Baok-cxema ANCTaHUMOHHOM 3alnThl, CXeMbl BKAOYEHNSA AUCTAHLUNOHHBIX 1
MYCKOBbIX OPraHos 3alnTbl. PYHKUUN MNYCKOBbIX OPraHoB AUCTAHLMOHHbLIX 3auinT.
TpeboBaHUA K MYCKOBbLIM OpraHaM AUCTaHUMOHHbLIX 3alinT. Bubl rMyckOBbIX OpraHoB
ANCTaHUNOHHbIX 3aLLWT.

Tema 7. 3almThl BO3AYLLHbIX 1 KabeNbHbIX IMHWIA 3/1eKTponepesaydn.

Ha3HaueHue 3aWnTh! A8 AnHWIA 6-35 KB ¢ M30NVMPOBAHHOW HeTpanbio. 3allnTa
Ha OAWHOUYHbBIX JIMHUAX C OAHOCTOPOHHUM MUTaHWEM. Ha3HayeHue TOKOBbiX 3aLUMT.
3awnTbl HA NMHUAX C ABYXCTOPOHHUM NUTaHWEM. 3alLmTa OT 0gHOba3HbIX 3aMbIKaHN
Ha 3eM/1t0. YCTPOMUCTBA penerHon 3awuTbl ana anHnia 110-500 kB. Buasl K3 B ceTax 110
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kKB u Bbiwe. Buabl K3 B cetax 6-35 kB. AeneHua npu K3 Ha 3emnt. [poAonbHblIe
AnddepeHUmnancHble 3aWnThl. Brok-cxema NpogonbHON AnddepeHLmansHOM 3alnTol.
Brnok-cxema nonepedvHon auddepeHunansHoW 3awnTel. Baok-cxema  3allnTbl  C
BbICOKOYACTOTHOW 6A10KVPOBKOIA.

Tema 8. 3aL4uMTa 3neKkTpoaBUraTenen.

Knaccndukauyma snekTpogsuraTeneil no YpPOBHIO HanpsxeHus. Kareropum
anexkTpoABuraTenei HanpsxkeHem 6-10 kB. Bugbl 3alLmT y ABUratenenl HanpsxeHem
6-10 KkB. 3awuTa ABurateneil oOT 3aMblKaHMA Ha 3eMAK. 3awuTta ABuraTtenei
HanpsixeHneM Huxe 1000 B. Boibop npegoxpaHuTenein Ans 3alinTel ABUratesnein Hmke
1000 B. Cxema 3awiuTbl 31eKTPOABUraTens C WCMONb30BaHNEM MpeAoXpaHuTenei.
CxeMa 3alLnTbl 31eKTPOoABUraTens ¢ MoOMOLLLH aBTOMaTYeCKoro Bolknryaress.

Tema 9. 3awumTa 1 aBTOMaTKKa S/IEKTPUYECKUX CTaHLMIA NOACTAHLNIA,

Buabl noBpexaeHuin TpaHcopmaTopos. KaTeropun 3awmUtl TpaHCGOPMaTOPOB.
Fa3oBas 3aWmTa TpaHchopmaTopos. AuddepeHumanHas 3almTa TpaHcpopmMaTopoB.
PesepBHas 3awmta TpaHchopmaTopos. JuddepeHunansHas 3aliuta reHepaTopos.
3alUMThl FeHepaToOpOB OT 3aMblKaHWs OAHON $asbl Ha 3eMJI. 3alumMTa 06MOTKN POTopa
reHepaTopa. 3aluTa reHepaTopoB OT TOKOB 06PAaTHO NOCNeA0BaTeNbLHOCTU. 3almTa
OAVHOYHOW CUCTEeMbl LWKNH., 3aluTa CeKUMOHVUPOBAHHOW cucTeMbl WWH. /[lyrosas
3aWMTa WKNH. YCTPOMCTBA pe3epBupoBaHNS 0TKa3a Bblk/lloUaTens.

Tema 10. ABTOMaTtMKa CUCTEM 3/1eKTpOCHabXeHNs.

Bnok-cxema AMNB. OgHoOKpaTHOCTL geiicTBuA AMB. [iBykpatHoe AlNB. Ha3zHaueHne
YCTPOCTB aBTOMATM4Y€ECKOro NOBTOPHOTO BKAOYEHUA. TpeboBaHUd, nNpeabas/idaemMble K
ycTpolicTBaM AMB. Pacuetr napameTtpoB yctpoiicTB AlB. Cxembl ycTpoiicts AlB.
HasHaueHWe ycTpolicTB aBapuiiHOro BBoja pesepsBa. TpeboBaHuA, NpeabaBiAemMble K
ycTpolictBam ABP. PacueT napameTpos ycTpoiicTe ABP. CxeMb! ycTpoiicTs ABP.

Tema 11. OCHOBbI 3KCMAyaTauuKn peneirHon 3anThl U CUCTEM aBTOMATUKMW.

CozepxaHune NMpoekToB peneriHon 3awmnTel 1 cuctem aBToMaTuku. CodepaHue
Hanajkuv CPeACTB peneiHoOM 3aLlmThl U CUCTEM aBTOMATUKW. DTanbl HanaZouHbIX PaboT
CPeACTB peneidHOM 3aluTbl U CUCTEM aBTOMATUKU. Buabl obCayxvBaHWA CPesCTB
peneiHo 3awuTbl U CACTEM aBTOMaTUKW. OnepaTMBHOE 06CNYXMBaHWE CPeACTB
penemHoil 3awmWTbl U CUCTEM aBTOMAaTUKWM, TexHudeckoe o6cayXuBaHWe CpeacTs
penemHon 3awuTbl U CUCTEM aBTOMATUKK. ABApUAHLIA PEMOHT CPeACTB peneiHon
33Tl U CUCTEM aBTOMaTUKW. AHanu3 AeWCTBUI YCTPOWUCTB peneriHOoM 3alinTel W
aBToMaTukM.  O6A3aHHOCTM  TeXHWYEeCcKoro  nepcoHana npy  ornepaTuUBHOM
obcnyxumaHun.,  OBA33aHHOCTU  TEXHWYECKOro  rfepcoHana npu  TeXHUYeckoMm
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06CnyxMBaHNN. OBA3aHHOCTU TEXHWYECKOro MepcoHana npu aBapuitHOM peMOHTe.
PernamMeHTHble AOKYMEHTbI MO MNepekNtoYeHnsM Mpu BBOAE W BbiBOAE YCTPOWCTB
peneliHoW 3aLWmThbl U aBTOMATUKN.

lil. NEPEYEHb BOMPOCOB AJ11 NPOXOXAEHWA BCTYNMUTE/NIBHOIO NCNbITAHUA

1. Y10 9ABARETCA BHEWHWMU WCTOUYHUKAMU 3NEKTPOMarHUTHbIX Nomex B
3NeKTpo3HepreTUUYeckmx ycTaHOBKax 1 cpeacTsax aBTomaTmnsauun?

2. Y10 paccMmaTpurBaeTcsa B KayecTBe UCTOYHUKOB 31€KTPOMArHUTHbIX NMOMEX B
3NEKTPO3HEepreTUUYeCcKmX yCTaHOBKaxX U CpesicTBax aBTomMaTtmnsaunmn?

3. B KakoM AmanasoHe 4acToT 3HepreTruyeckue npeAnpuaTua (3N1eKTpoCcTaHLMn) 1
3N1eKTPOTEXHOM0rYeCcKNe YCTaHOBKM CO34aK0T 3/1eKTPOMarH1THbie Nons?

4. KakoBbl OPWEHTMPOBOYUHbIE 3HAYEHUA HaMNpPsKEHHOCTEW MarHUTHOro noAas
MPOMBILLIEHHOW YacTOTbl Ha 3HEPreTUYEecKnX 1 NPOMBbIWLNEHHbIX NPEeAnpPUATUAX Ha
paccrosaHuu 0,5 m?

5. KakoBbl rpaHuubl CaHUTAPHO-3aWNUTHBIX 30H, cornacHo CH Ne2971-84, anA
NHWIA 3nekTponepeaayn J13MM-500 kB?

6. KakoBbl AOMNYyCTUMbie YPOBHU BO3AEACTBUA 3SNEKTPUYECKOro MOoAa JIMHWIA
anekTponepeaauu (J13) Ha HaceneHve Ha TEPPUTOPUI 30HbLI XKUNOA 3aCTPOVKN?

7. UTO XapakTepusyroT napamMeTpbl KA4YeCTBO 3N1eKTPOSIHePrnn?

8. HopmanbHO gonycTumble U NpejenbHO  AOMNYyCTUMble  3Ha4YeHusd
YCTaHOBUBLLErocs OTKNOHEHUST HaNpAXeHWs Ha BbiBOAAX MPUEMHKOB 31eKTPUYecKoin
3Heprun no Hopmam MOCT 13109-97.

9. Yto 9ABNAETCA MEpPOoNpPUATMSAMU MO  O6eCneyYeHnKo 3/1eKTPOMarHUTHOM
COBMECTMMOCTU CUCTEM YNpaB/ieHUa Ha NOACTaHUUNAX?

10. YeM onpegenseTcs NPonyckHasi CNOCOBHOCTL NUHUW 3nekTponepeaad (J131)?

11. C Kakoi Uenbk BbIMOAHAETCA pacuienneHve ¢as3 SIS cBepxBbICOKOro
HanpsXeHnsa?

12. K kakomy 3¢dexkTy MOXeT npuBecTM YCTpaHeHWe rapameTpuyeckon
HeoAHOPOAHOCTM 31eKTponepeaayn?

13. C Kakoli uenbl BbINOAHAGTCA KOMMEHcauua pPeakTWUBHOW MOWHOCTN B
3NeKTPO3HepreTUYeCcknX ceTax?

14, Y70 XapaKkrepusyeTt BpeMA NCNoNb30BaHUA MaKCUMyMa Harpysku?

15. Anst KAKUX TNHWUI 3neKTponepesaun pPeximnM Xoa0CToro Xo4a Heaonycrmm?

16. C Kakol Uuenbkd MOXeT MNPUMEHATbCA MPOAOAbHAR  KOMMeHcauuva
NHAYKTUBHOrO CONPOTUBAEHWNA NNHUIA 3neKTponepeaad?
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17. Kakme U3 HUXENnepevyncneHHbIX CrnocoboB MOXHO MPUMEHUTL AN
YMEHbLUEHUS NHAYKTUBHOMO CONPOTUBNAEHNS BO3AYLLIHOW IMHUMN 3neKTponepeaayn?

-18. Kakoe HanpsxeHue Mexagy noBpexAeHHoW ¢as3oil u 3emieil nokaxeT
BONLTMETP B CETAX C U30IMPOBAHHOW HeNTPanbio?

19. I3MEHUTCH NX HanpsKeHue HernoBpexAeHHOW ¢a3bl OTHOCUTEIbHO 3eMIn
npu K3 Ha 3eMAto ogHoM 13 das B ceTsix € 9GPeKkTNBHO-3a3eMNeHHON HetTpanbio?

20. Kakas M3 CXeM COOTBeTCTBYeT CTPYKTYPHOW CXeMmbl MOHMXaloLWen
NOACTaHUMN?

21. Kakne Tpe6oBaHUS OTHOCATCS K OCHOBHbLIM TpeboBaHUAM, NpeAbABASEMbIM K
rNaBHbIM CXEeMaM 3N1eKTPUYECKNX CTaHLMIA 1N NOACTaHLNA?

22. Kakon annapar npegHasHadeH ANs CO3JaHUsA BUAMMOTO paspbiBa MeXAy
aBapUAHLIM YYaCTKOM WA 3NEMEHTOM CETU 1 YaCTbio pacnpejceTi, OCTaloWenca nog
HanpsxXeHnem?

23. Yem onpepensietcs KO3GPGULMEHT UYBCTBUTENILHOCTW 3alLnTbI?

24, MNepeuncnmTe OCHOBHbIE NapaMeTpbl CXeM penleiHOor 3allnThl.

25. Kakoil napameTp XxapakTepusyeT cTeneHb HepaBHOMEpPHOCTU rpaduika
HarpysKkun cMioBoro TpaHcopmaropa?

26. YTO no3BONSET AOCTUYL COEAVHEHUE B «TPEeYrofibHUK» OOMOTOK HUK3KOro
Hanps>XKeHUs CMA0BOro TpaHCchopmaTopa?

27. Ans  cMnoBbIX  TPaHCHOPMaTOpPOB  KaKOW  MOLWLHOCTU  MPUMEHRETCS
ecTecTBeHHOEe MacnAaHoe oxnaxaeHue (M)?

28. Kakve onepaumn MO BKIHOUEHWIO M OTKNHOHEHUIO SNEKTPUYECKUX Lenew
Hesb3A NPOBOAUTE C NCMONB30BaHWEM pasbeanHuTena?

29. YKaxuTe cnocobbl ralieHns ayru, AercTeyoLe B MaCnaHbIX BblKAtOYaTeNsX.

30. OT yero 3aBUCUT aKTUBHAA MOLWHOCTb, NOTpebnseman anekTpoasurarenem?

31. V13 KaknX 3NeKTPOoyCTaHOBOK COCTOUT 3/IeKTpUYecKana cetb?

32. Kak Ha3biBaoTCcA 06MOTKKM TpaHcopmaropa?

33. Kak MOXHO OLeHNTb TOYHOCTb pPacyéTta pexvnmMa KoNbLeBon cetn?

34, Kaknm 06pa3oM J0mKeH OCyLLeCTBAATLCA BBOJ PE3epPBHOrO MUTaHWsa Ans
3NEKTPONPUEMHUKOB 1 KaTeropun?

35. 3annwnTe BbipaxeHue ANA BpalaOWEerocd MOMEHTa pefie HanpasneHus
MOLWHOCTU CMeLL/eHHOro T1na.
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