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1. OBIIUE NOJIOXKXEHUSA

[TporpamMMbl BCTYNHUTENBHBIX UCTIBITAHUI TPU NpUeMe Ha 00y4eHHe MO MporpaMMaM MOArOTOBKU
HAay4YHBIX U HAayYHO-TIEJArOTMUECKUX KaJpOB B acIupaHType (GOpMHPYIOTCS Ha OCHOBE (herepanbHBIX
TOCYAapCTBEHHBIX ~ 00pa3oBaTeNbHBIX  CTAHAAPTOB  BBICHIEro 00pa3oBaHUS IO  MPOTrpaMMaMm
CTeLHAINTEeTa WM MarucTpaTypsl.

Pacnivicanue BCTYNMUTEIBHBIX MCIBITAHHKA C yKa3aHUEM MECT WX TPOBEICHUS JTOBOIMTCS [0
CBEJICHHsI TIOCTYMAIOIIUX MyTeM pasMenieHus uHpopmanmu Ha oduuuansHoM caiite ®I'BOY BO
«bpl'Y» He o3aHee ueM 3a 14 kaneHnapHbIX JHEH /10 UX HaJaua.

BerynuTensHble HCITBITAaHUS TPOBOSTCS:

- o4yHO ¢ coOmromeHnneMm myHkTa 35 IlpaBun mpuemMa W (WJIM) C HMCHOJB30BaAaHUEM
JTUCTAHIIMOHHBIX TEXHOJIOTMA TPU YCIOBUM HIACHTHU(PHUKAIMU MOCTYHNAIONIMX MPU CJa4e HMH
BCTYNHUTENbHBIX HCHBITAHUN B cOOTBETCTBUU C llomokeHuem 00 3K3aMEHAallMOHHOW KOMHCCUHU
(mpuka3z ®I'BOY BO «bpl'Y» ot 04.02.2022 r. Ne32).

JIiist MOCTYMAKOMIKMX Ha MECTa B paMKaX KOHTPOJBHBIX HU(P MpHeMa 332 BEIYETOM LIEJIEeBOM KBOTHI,
0 JIOTOBOpaM 00 OKa3aHUH IUIATHBIX 00pa30BaTeNbHBIX yCIYyT, HA MECTa B MpeJeNax LeJIeBOH KBOTHI,
Ha OIpEeJeNeHHOe HAaNpaBlIeHHE MOATOTOBKM, JJIs POCCHHCKMX W HWHOCTPAHHBIX TpaxkIaH
YCTaHaBJIMBAIOTCS OIMHAKOBBIE BCTYMUTEIbHBIC UCIIBITAHHUS.

BerynuTenbHble HCIIBITAaHHUS TPOBOISTCS HA PYCCKOM SI3BIKE.

[TocTynaromuye CcHaoT CIeAYIOIINe BCTYIUTEIbHbBIEC HCIIBITAHUS:

- CIeIMAIbHYIO TUCLHUIUIMHY, COOTBETCTBYIOLIYIO IIPOrpaMMe IOATOTOBKH HAYyYHBIX M HAay4YHO-
HeJarorndeckrx KaapoB B aCIIUPaHType (Aajee - CreyaIbHas JUCIUILIHHA).

B ciyyae ouHOTrO mpoBeieHHsT BCTYIUTEIBHBIX 9K3aMEHOB:

- BCTYNUTENbHBIN 9K3aMEH 10 CIENUaIbHON NUCIUIUIMHE MPOXOAMT CIEAYIOIIUM O0pa3oM: KajXKIbli
JOIYIIEHHBIA K 9K3aMeHY TSHET OWJIET ¢ BOMPOCAaMH, TOTOBUTHCS K OTBETY HA BONPOCHI IMMCbMEHHO Ha
9K3aMEHAIIMOHHBIX  JIMCTaX, OTBEYAeT YCTHO WICHAM 5SK3aMEHAIMOHHBIX KOMHUCCHH  (TIpH
HeoOxouMocTH). [IpoJoIKUTETFHOCTh MMCHbMEHHOTO BCTYIUTEIBHOTO SK3aMeHa — 90 MUHYT.

Kaxxnpiii 6user copepxuT no 3 Borpoca (1Ba BOIPOCa BKIIOYAIOT SK3aMEHAIIMOHHBIE BOIIPOCHI
10 pasjiesiaM, TPETUil BOIPOC HOCUT XapakTep Bolpoca-Oecepl Mo Oyaylie Teme AMCCepTalMoOHHOTO
uccienoBanusi). IIpoBepky M OLEHHWBaHHE OTBETOB MPOBOAUT KaXIBIH WIEH HSK3aMEHAIIMOHHON
KOMHCCHU TI0 HAayYHOH CIIEIHMAIbHOCTH acHHPAaHTYphl B OTJAENbHOCTH. KadecTBO OoTBeTa Ha BOHPOC
OIICHHMBAETCSI BECOBBIM KoddduimerTom. [ onpeneneHus 6amioB 3a KaKA0€ 3aJaHIHe MaKCHMAIJIbHBIH
6aJu1 3a 3TO 3a/laHME YMHOXKAETCSl Ha BBICTABJICHHBIM BecOBON KOd(pduuumeHT. MakcuManbHasi OIleHKa
HepBOro U Broporo Borpoca — 25 6amios ([Ipunoxenune). MakcumanbHast OLEHKA TpeThero Borpoca — 50
0asioB.

DK3aMeHaIlMOHHAs KOMHCCHUSI BIpaBe 3a/aTh JIOMOJHHUTENBHBIH BOMPOC (BOMPOCHI), B Cllydyae
COMHEHHMS MIPU OLIEHUBAHUU MTOCTYTAIOIETO.

Kaxmoe BCTynuTenbHOE WCHBITAHHE OIEHMBACTCS OTACIbHO. MHHHUMAIbHOE KOJIUYECTBO
0ayIoB, MOATBEPXKIAIONIEE YCIIEIIHOE MPOXOXKICHHUE BCTYNHTEIBHOTO HCHIBITaHUS paBHO 45 (COpok
151Th). MUHIMAaIIEHOE KOJIMYECTBO 0AJNIOB HE MOKET OBITh M3MEHEHO B XOJIE ITPHEMA.

Pe3ynpTaThl BCTYNHTENHFHOTO WCHBITAaHUS OOBSBISIFOTCS Ha O(QHUIMAILHOM caiiTe He MO3Hee
TPeThero paboyero JHS MMOCiIe MPOBEACHHS BCTYIIHTEILHOTO UCTIBITAHHS.

[Tociie 0OBsBIEHUST PE3YIbTATOB IHCHMEHHOTO BCTYIHUTEIBHOTO HCIBITAHUS IOCTYIAIOMINI
(IOBEpeHHOE JINII0) UMEET IPaBO O3HAKOMUTBCA CO CBOEH paboToil (¢ paboToil mocTymaromero) B 1eHb
OOBSIBIICHUSI PE3yJIbTATOB NMHUCHMEHHOTO BCTYIHTEIHLHOTO HWCIBITAHUS WJIM B TEUYEHHE CIEIYIOLIETO
pabouero JHs.

[Moctynatomiuii 0THOKPATHO CAAET KaKJ0€ BCTYIHUTEIBHOE UCTIBITAHUE.



2. MIPOI'PAMMA BCTYIIUTEJIBHOI'O DK3AMEHA
2.1. QJIEKTPUYECKHME CUCTEMBI U CETH
2.1.1 DneMeHTHI AIIEKTPHUYECKUX CETeH U UX MapaMeTphl

OnektposHepreruueckas cucrema (29C) u BxXojsiue B HeE 3JE€MEHThl. PocT HOMUHAIBHBIX
HanpsbkeHud u o0beauHeHue sHeprocucteM. Cozmanue EDC Poccun. TexHUKO-3KOHOMHYECKHE
npeumyiiecTBa 00BENMHEHHBIX JHeprocucreM. Kiaccupukamms 3SJIEKTPUUYECKUX CETeH 10
HOMUHAJIBLHOMY HaNpPsHDKCHHUIO, HA3HAYCHUIO, HCIOJHEHHUIO W KOHUTypanuu. Pexumbl pabOThI
HEUTPaJIM dJIEKTPUYECKUX CETEM.

PacuérHbie cxeMbl 3aMelleHNs TUHUM. AKTUBHOE U MHIYKTUBHOE conpoTuBieHus JIDII. AxtuBHas
u ¢&mkoctras mnpoogumoctu JIDIL. Kopona. Cxembl 3amemnieHusi TpaHC(HOpPMATOPOB U
aBToTpaHchopmaropoB. Mcronbp30BaHWe MACOPTHBIX MAaHHBIX IS OMpPEIENCHUS IapamMeTpoB
cxeM 3amenieHus TpanchopmaropoB. CocTaBieHUE PACUETHBIX CXEM ICKTPUUECKUX CETEH.

2.1.2. PacuéT pexuMOB y4acTKa CeTH

OO6mue cBeneHus o0 DIEKTPUYECKOM pacuére pexumoB. [lorepy MOMIHOCTH B JIMHHSX
anekTponepenaud. Metoasl omnpeneneHus norepb sHepruu B JIOI: Meton rpaduyeckoro
MHTETPUPOBAHUS, METO/I CPEJHEKBAIPATUYHOTO TOKA, METOJl BpeMeHHU noTeps. [loTepu mMoiHOCTH
U 3Hepruu B TpaHchopmartopax. OpraHu3zalMOHHbIE U TEXHUYECKUE MEPONPUSATHS 10 CHUKEHHIO
NOTEPh SHEPTUH.

BekTtopHas nmarpamma HanpsbkeHuil BbIcOKOBOJbTHOW JIDII. Ilamenme u moreps HampspKEHUs.
Pacuér HanpskeHui B IMHUY IIPU 3aJaHHOW MOITHOCTH HArPy3KH.

OcoOeHHOCTH PEKUMOB JIMHUN 3yiekTponepenadn Ooibiioil aiauHbl. OCHOBHBIE MOHSATHS U
ypaBHeHUs. DPu3nueckas CyIIHOCTh BOJIHOBOM JUIMHBI M BOJIHOBOTO conpoTuBieHus. HatypanbHas
MOIIIHOCTh JIMHUM JJeKTponepenaun. Pusnyeckue MNpouecchl B JIMHUM IPU  H3MEHEHUH
HaNpPsDKEHUS ¥ TOKA B JUIMHHBIX JTUHUSX.

2.1.3. Pacuér pe>xuMOB pabOTHI JEKTPUIECKHUX CETEH CI0KHON KOHDUTYpaIuu

Pacuér cetm c HeECKOJIBKMMHU NOCIEAOBaTENbHBIMU YyyacTkamu. OrmpeneneHue MOIIHOCTEH Ha
y4acTKax KOJIbLIEBOM ceTH. Pacu€r cerm ¢ [BYXCTOPOHHUM IIMTAaHUEM IIPU PA3IUYHBIX
HaIIpSDKEHUSAX [UTAIOIIKUX ITYHKTOB. YPaBHUTEIbHbBIE TOKM M MOIIHOCTU. Pacuér cioxHO
3aMKHYTBIX CeTed IO MeTojaM MpeoOpa3oBaHMsl CXEM, KOHTYPHBIX YpaBHEHMH M Y3JOBBIX
HaIpsKEHUN.

2.1.4. KavecTBO 3JIEKTPUIECKON YHEPTHH U €r0 00eCTieYeHre B DJIEKTPUICCKON CUCTEME

KauectBo anexrposnepruu (K3) B oTedecTBEHHBIX deKTpuUecKuX ceTsax. OCHOBHBIE TTOKa3aTeNN
kKadgectBa onekTpudyeckoi osHeprum (IIKD). Kareropum mnorpeOuteneii u TpebGoBaHUS 10
HaAEKHOCTU HMX 3JeKTpocHaOkeHus. [IpHunHbI MOSIBIEHHS BBICUIMX TApMOHUK, UX BIUSHUE Ha
paboty »snexTponpueMHHukoB. [lyTn ymydmenus @OpMbl KpUBOM HampsOKEHUs, CpPEACTBa
KOMIIEHCAIlMM TrapMOHMK. HecummeTpusi HanpsKeHHH M TOKOB, IIPUYMHBI €€ BO3HUKHOBEHMS H
BIMSIHUE Ha YCJOBUS DPAaOOTHI 3JEKTpooOOpymoBaHMs. JlomycTHMble 3HAYEHHS HECUMMETPHH.
CrniocoObl cHUKeHUST HecUMMETpUH. OTKIIOHEHHS U KoJieOaHUsI HANIPSKEHUS B CETAX M MPUUYHHBI UX
BO3HUKHOBeHUs. BrusHue napamerpoB cet Ha KD3. MeponpusTus 1mo CHUXKEHHUIO KOJIeOaHUH
HaIIpSDKEHUS B DJIEKTPUYECKUX CETAX. BCTpeuHoe perympoBaHne HalpsyKEHUs.

PerynupoBanue HanpsbkeHHs Ha palOHHOM IOJACTaHLUU: tpancpopmaropsl ¢ IIBB,
tpanchopmatopsl ¢ PITH, nunelinbie perynsTopsl, aBToTpanchopMaropsl. [IpogonbHas eMKoCcTHas



KOMIICHCALIUS IMHUU. PerynupoBanue HanpsKeHUus: K3MEHEHHEM MMOTOKOB PEAKTUBHON MOIIHOCTH.
Hcnonp30BaHre CHHXPOHHBIX KOMIIEHCATOPOB U OaTapeil cTaTH4ecKX KOHAEHCATOPOB.

2.1.5. [IpoekTupoBaHUE JIEKTPUUECKHUX CeTeH

Bbi6op KOHCTPYKIIMM M CEUEHHUS IPOBOAOB JJIEKTPUUYECKOM ceth MeTol SKOHOMHYECKUX
WHTEPBAJIOB. DKOHOMHYECKAsi IUIOTHOCTh TOKAa. BbIOOp cedeHwii NUHWE 1O HarpeBy. Bwidop
CEUeHHUI MPOBOOB U Kabelel ¢ y4eTOM XapaKTepUCTUK 3alIUTHBIX alapaToB.

IIpuBeneHHbIE 3aTpaThl HA CTPOUTENILCTBO M OKCIUIyaTallMIO0 JIEKTPUYECKUX ceTel. KansioxeHus
U UX oOleHKa. ['00Bble 3KCIUTyaTallMOHHBIE WU3JEPKKUA. CTOMMOCTh MOTEPHh 3JIEKTPOIHEPTUH.
Omnpenenenue ymepda OT mepepsiBa dMEKTPOCHAOKEHUS oTpeduTenel. TeXHMKO-IKOHOMHUYECKOe
CpaBHEHHE BAPUAHTOB PA3BUTHS SJIEKTPUUECKON CETH.

Br16op onTuManbHON MOUIHOCTH TpaHcopmaropoB. OrmpeneneHne KOHOMHYECKH BBITOHOTO
yKclia napayuiebHo paboTaromux TpaHchopMaTopoB Ha MHOTOTPAHC(OPMATOPHBIX MOACTAHIUAX.
Br16op perynupoBOYHBIX OTBETBICHMH Ha CWIOBBIX TpaHchopmatopax ¢ IIBB wu  PIIH.
OcoOenHocTy BbIOOpa pabovrx OTBETBICHUH Ha aBTOTpaHC(HOpMATOpaXx.

DNEeKTPUUECKUN pacueT OCHOBHBIX peXHUMOB. llpuBeneHue Harpy3ok K BBICIIEMY HalpsKEHUIO U
COCTaBJICHUIO pacyeTHOM cxembl. OrpezesieHne NOTOKOB MOIIHOCTH C YY€TOM IOTEPh MOIIHOCTH
Ha y4acTKax CETH.

2.1.6. Pexxum paboTHI DJIEKTPOIHEPTETUICCKUX CUCTEM M YIIPABICHUE HMH

I'paduku HaArpy3ok BSHEProcHUCTEM M YCIOBUS HMX IOKpPBITHS. ODKOHOMHYHOE paclpeiesieHue
Harpy30K MEXIy 2JEKTPOCTaHLMUAMH Pa3IMYHOro Tuna. PacxonHble XapaKTEepUCTUKU arperatoB U
CTaHIIHUH.

bananc akTUBHOM MOLIHOCTH B SHEPrOCUCTEME U CBA3b €0 C 4aCTOTOU. PeryianpoBanue 4acToTsl U
akTUBHON MomHocTH. TpeboBanust [OCTa K OTKIOHEHUSM M KOJeOaHUSM 4acTOThl. YacTOTHbIE
CTaTUYECKHE XapPaKTEPUCTUKHU JJIEKTPONPUEMHUKOB M TypOuWH. ABTOMAaTHYecKas 4YacTOTHas
Harpy3ka B CUCTEME.

Pe3epBbl aKTMBHOH MOIIHOCTH DJHEProcucTeM. Buapl pe3epBOoB U CIOCOOBI OLEHKH HX
HEO0OXOUMOW BeIMUYMHBL. ABTOMAaTHYECKOE BKJIIOUEHUE pe3epBa. YIpPaBlIEHUE HANPSIKEHUEM U
PEaKTUBHOM  MOIIHOCTBIO B CHCTeME. bajllaHC 10 pPEakTUBHOW MOIIMHOCTH U CBSI3b €ro C
HanpspkeHueM. CraTudeckue XapakTepUCTUKH Harpy3ku u perynstopoB APB. CocrosHus u
PEKHUMBI CXEM JIEKTPUUECKUX COCIUHEHUH C MO3ULUI HAIEKHOCTH.

[TpomyckHasi cnocOOHOCTh JIMHUN 3JIEKTpONepeaud U MEpONpusiTUs Mo ee yBenuueHuto. [Ipenen
1epeaBaeMO MOIIIHOCTH 10 YCJIOBHIO YCTOMYMBOCTH.

Hane:xHOCTh CIOXKHBIX IHEProCUCTEM KaK KOMIUIEKCHOE CBOMCTBO: O€30TKAa3HOCTh, PEKHUMHAas
yIpaBIIeMOCTb, YCTOHYMBOCIOCOOHOCTh, KMBYYECTh M 0€30MacHOCTb. VcXOqHBIE MOHATHS U
KaTeropuu T€OpUU HaJEKHOCTH.

OcHoBHbIE BUBI IPOTUBOABAPUIHHON aBTOMATHKH.

2.2. AJITOPUTMUBALINA 3AAAY DHEPT'ETUKU

OcHOBHBIE OHATHA JIWHEHHOTO nporpammupoBanus (JII1) u mpuMeps! ero npuMeHeHus B 3a/1a4ax
sHepreTuku. MaremaTnueckas (opmynupoBka 3anaun JIII. T'paduueckuii Meron pemeHus
JIByMepHOM 3anaun. [IoHsATHE O HENMHEWHOM IIPOrPaMMHUPOBAHUU.

2.3. MO/JIEJI OIITUMAJIBHOI'O PA3BBUTHSA 33C

bonpmme cucremsr sHepretuku (bCD) u  ux cBoiicTBa. OJHeprocucremMa Kak OoJblas
kuOepHeTHyeckas cuctema. [lepedeHb U XapakTepUCTHKa OCHOBHBIX 3aJ1a4 ONTUMHU3ALUU Pa3BUTHUS
U QYHKIIMOHUPOBAHUS SHEPTOCUCTEM.



IlocTaHoBKa 3a7au¥ ONTUMHU3ALMM CTPYKTYpPhl T€HEPUPYIOIIMX MOIIHOCTEN Kak 3agaun JIII.
[TocTpoenue meneBor (PyHKIIMU W OrpaHUYEHUN. 3a7auyd ONTUMHU3AIMU CETH KaK TPaHCIOpPTHas
3anaga. [IpoGiema MHOTOIIEIEBOI ONITUMU3AIINH.

Cuctema yrpaBiieHus U ee deMeHTsl. Kiaccudukanus cucrem ynpasiaenus. ACY u CAY.

2.5. IEPEXOAHBIE ITPOLECCHI B DJIEKTPUYECKNX CUCTEMAX
2.5.1. DieKTpOMarHuTHBIC MEPEXO0IHBIE TIPOLIECChI

TpexdazHoe KOpPOTKOE 3aMbIKaHHE B HEPA3BETBICHHON 1LIEMH, MOAKIIOYEHHON K HCTOYHUKY
CHHYCOUJIAJIbHOTO HalpsKeHus. 3MepeHne BO BpEMEHU TOKA M €ro COCTABISIONIUX. Y JapHbBIA TOK
KOPOTKOT'O 3aMbIKAHMS U YCJIOBUS €r0 BO3HUKHOBEHHSI.

Juddepennnanpaple  ypaBHEHHS MEPEXOAHOTO TMpOLEcca CHHXPOHHOH MamMHBI B (ha3HBIX
koopauHatax. O0o0meHHbI BekTOp Tpex(dasHoi cuctemsl. Ilepexon oT (a3HBIX BETUYMH K HX
COCTABJISIOIIMM B IEKAPTOBBIX KOOpAUHaTax. Y paBHeHus [lapka-I'opesa.

Pacuer Toka B MOMeHT HapyuieHus pexuma. Ilepexoanas 3/IC u nepexoaHoe CONPOTHUBIICHHE.
Ceepxniepexonnas DJIC u cBepxmepexoqHoe cornpoTuBieHre. CXemMbl 3aMEIIeHHs] CHHXPOHHOU
MalIuHbI B IPOJOJbHON U ONEPEYHOM OCHX.

CocraBieHue cxeM TpsMOi, OOpaTHOW W HYJIEBOM mMOCIeAoBaTeIbHOCTU. Pacrpesnenenue u
TpaHcopmallysi TOKOB U HAPSHKEHUHN OTIEIBHBIX MOCIEeI0BaTEIbHOCTEH. BekTopHbIe AuarpaMMbl
TOKOB U HaIIPSKEHU.

PacueTHble BhIpa)KeHUs ISl COCTABISIOIINX TOKOB M HANPSHKEHUM BMECTE KOPOTKOT'O 3aMbIKAHUA.
IIpaBuno SKBUBAJIEHTHOCTH MPAMOW IIOCIENOBATEIBHOCTH. KOMIIIEKCHBIE CXEMBbI 3aMEIEHUS.
[IpuMeHeHre MpakTUYECKUX METOJOB JIJIs pacueTa HECUMMETPUUYHBIX KOPOTKHUX 3aMbIKaHUH.
OnpeneneHne COCTABIAIOMINUX U TOJHBIX 3HAYEHUW TOKOB M HANPSKEHUH B MECTE MPOJOJIbHON
HecuMMeTpuu. KoMIiekcHbIe cXxeMbl 3aMeleH s IPU OJIHOM Ui IBYX (da3.

CrnosxHble BUBI MOBPEXKICHUN B cucteme. J[BoitHOe 3ambikaHue Ha 3eMito. OaHoda3HOe KOPOTKOe
3aMbIKaHHE C OJJHOBPEMEHHBIM OOpPBIBOM TOi1 ke (a3bl.

2.5.2. DneKTpoMeXaHUYeCKHEe ePeX0IHbIE MTPOIECCHI

Cxembl 3aMEIIEHHsS OCHOBHBIX CHJIOBBIX 3JEMEHTOB 3JeKTpuueckod ceTtu. (OCHOBHbIE
XapaKTEPUCTUKH PEKUMOB DIIEKTPUUECKON CUCTEMBI.

Omnpenenenne oOnacTel CTAaTUYECKOM YCTOMYMBOCTH B IPOCTPAHCTBE PEKMMHBIX MapaMETPOB
CUCTEMBI M HacTpoeuHbIX napamerpoB APB. Ilpsamoil kpurTepuil CTaTMUECKON YCTOWYMBOCTH.
MeponpusTHs 1o yIy4IIEHUIO CTATUYECKON YCTOMYMBOCTH JJIEKTPHUUECKUX CUCTEM.

[lonsATHE IUHAMHUYECKOW YCTOMYMBOCTM M OCHOBHBIE KPUTEpHH. MeETOh IOCIIEeI0BaTEIbHbIX
uHTepBaioB. Crocol miomaaeii mpyu UCCIeI0OBAaHUN YCTOMUYNBOCTH JABYX CTAHIIUMN.

2.6. DJIEKTPUYECKUE MAIINHbBI

CHUHXpOHHBIE T€HEepaTOpbl. XapaKTepUCTUKU U OCHOBHBIE TuIbL. CuHcTeMbl BO30YXKIECHUSI
CHUHXPOHHBIX TreHepaTopoB, APB, AI'Tl. YnpaBnenue Bo30yXIe€HHEM IeHEpaTOPOB MPH OOJIBIINX
BO3MYIIEHUSX B JJIeKTpuuecko cucteme. Ilyck CHHXpOHHBIX TeHepaTopoB. dopcupoBka
BO30YKJIeHHsI, KpaTHOCTb (popcupoBku. [lapannensHas paboTa CHHXPOHHBIX T€HEPAaTOPOB, YCIOBUS
napauieIbHON paboThl.

CHHXpOHHBIE KOMITEHCATOPBI. XapaKTEPUCTUKNA U OCHOBHBIE THUIIbI. PeXUMBbI pabOoThl CHHXPOHHBIX
KOMIIEHCATOPOB B  PAa3IMYHBIX TOYKaX OJHEpPreTuyeckoil cucrembl. PabGoTra CHHXPOHHBIX
TE€HEPATOPOB B PEKXUME CUHXPOHHOI'O KOMIIEHCATOPA.

Tpanchopmaropsl u aBTOTpaHCPOPMATOPHI B DHEPreTHUYECKON cucTeMe. TermaoBOM PEeXUM H
CHOCOOBI OXJAXAEHH. J[omycTUMBIe YCIOBUS MEPErpy3Ku B HOPMAJIBLHOM U aBAPHUIHOM pEKUMAX.
[TapannensHass pabora TpaHCcHOpPMATOPOB W aBTOTpPaHC(HOPMATOPOB. YCIOBHS TapalIeIbHOU
paboThl. DKOHOMUYECKH BBITOJIHBINA PEXKHUM PabOTHI TPaHC(HOPMATOPOB.
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[TpeumymiectBa aBTOTpaHC(POPMATOPOB Tepesa TpaHchopMaTopamu Mpu padoTe B HIEKTPUUECKON
CeTH.

2.7. OJIEKTPUHECKHME CTAHIIMU U ITOACTAHIINN

OcoOeHHOCTH TEXHOJOTMYECKHX IMPOLIECCOB MPOU3BOJCTBA DJIEKTPUYECKONW HSHEPruu  Ha
anekTpoctaniusax pasusix THHoB (TOC, I'DC, ADC, TADC, ADC). HerpaguumoHHbie KCTOYHUKU
3JIEKTPUYECKON SHEPTUU.

OCHOBHBIE TUIIBI BBIKITIOYATENEH, MX MPUHIIMI JICHCTBUS, TPEOOBAHUS K BBIKIFOYATENISIM, 00JIACTh
NIPUMEHEHUsS  MAacCisiHbIX,  BO3JYLIHBIX,  3JIE€ra30BBbIX,  3JEKTPOMArHUTHBIX,  BAKYYMHBIX.
OTxmrovaroriasi CmiocoOHOCTh BEIKITIOYaTeNei. Y cinoBus Beioopa. [IprBoIbl BEIKITIOUATEICH.
OTtkiroyeHue 1enen MmocTosHHOro Toka. OcoOEHHOCTH BBITIOJHEHUS BBIKIIOYATEICH MOCTOSHHOTO
TOKa.

Brikimouarenu Harpy3ku: Ha3HadeHHue, KOHCTpyKius. O0macTb MpUMEHEHHUSL.

Pazpenuuurenu. Haznauenue. Ycnous Beioopa. Tunel. Otaenurenu (O/]) 1 KopoTko3aMbIKaTen
(K3) na noncranmusax pasusix cuctem. Padota 610ka O/] u K3 B HOpManbHBIX 3KCILTyaTalliOHHBIX
YCIIOBUSX H ITPH IMOBPESKICHUSIX TpaHcHopMaTopa uiu aBToTpanchopmaropa.

[1naBKue mpeoXpaHUTENH: UX YCTPOUCTBO, IPUHIIUI JEHCTBUS, TUIIBL. BBIOOp MpegoxpaHuTenei.
Peaktopsl B cxemax anekTpocHaOeHus. Tumbl. ['pynmoBsie peakToOpbl OOBIYHBIC M CIBOCHHBIC,
MOTEPU HANpPsDKEHUs B HUX. BpiOop peakTopoB. MecTa yCTaHOBKH PEaKTOPOB B CXeMax CTaHIMN u
MTOJCTaHIIMM.

[Iunael. Haznauenne mmH. Iluebl kecTkre u ruOkue. Bpioop mmH. TpanchopMaropsl TOKa H
Tpanchopmaropsl HanpspkeHusi. Hasnauenwe. Tumbl. [lorpemmoctu TpancopmaTopoB Toka u
HaIpsKEHUSL.

Knaccudukanus cxem u TpeOOBaHUS K TJIaBHBIM CXEMaM JJICKTPHUSCKUX COCAUHCHHWHA CTAaHIIUH U
OJICTAHIIUH.

CxeMbl SJEKTPUYECKUX COCIWHEHUNM CTaHIUKW C OJMHAPHON CEKIIMOHHOM CHUCTEMOH IIWH, C
CEeKIIMOHMPOBAHHOM U pe3epBHOM cucteMod MmUH. CXeMbl 3JIEKTPUYECKUX COEIUHEHUN
MOBBIIIAIONINX TOACTAHIINI YIIPOIIEHHOTO HCIOJHEHMS; CXEMbl MOCTUKOB Ha OTACIUTENSAX H
KOPOTKO3aMBIKATENSAX, MOCTHUKOBBIE CXE€Mbl C BBIKIIOUYATENSIMU. (CXeMbl pacrpeaeIuTeIbHbIX
ycTporctB 35-220 kB; «mosyTopHast cxeMay; CXeMbl «MHOTOYTOJIbHUKOB).

2.8. TEXHUKA BbICOKUX HAIIPSIKEHUI

CaMOCTOSITETbHBI U HECAMOCTOSITEIIBHBIN pa3psiapl. BiausHue koHGUTYpaluu >JIEKTPUUECKOTO
nonisi Ha mporecc paspsaa. OcoOeHHOCTH pa3psia B JAIUHHBIX BO3AYIIHBIX MPOMEKYTKaX U
IrPO30BOTO pa3psAa.

Tumnel ¥ KOHCTPYKTHBHBIE OCOOEHHOCTH H30JIATOPOB. Pa3psiag mo MOBEPXHOCTH H30JIATOPOB.
[Tpodunaktuka mzomnsiuu. OCHOBHBIE TapamMeTpbl MoiaHUU. MonauesanmTta BJI u momcranmmii.
CriocoObl orpaHu4eHus aTMOCc(epHBIX IEpEeHANPSHKEHUN.

Buipl BHYTpEeHHUX MepeHanpsiKeHUN U GU3HYEeCKUE MPOIECChl MPU X MpoTeKaHuu. OrpaHUYeHUs
KOMMYTALMOHHBIX NepeHanpsbkeHnil. Pazpsanuku. Koopaunaius uzonsuuu.

Tpanchopmaropsl, Kabeau BBICOKOTO HAMPSHKEHUsI, BBHIKIIOUATEIN BBOJB BBHICOKOTO HAMPSKECHMUS,
CUJIOBBIE KOHJIEHCATOPBI, AJEKTPUUECKNE MAILIMHBI BBICOKOTO HANPSKEHUS.

2.9. PEJIEMHAS 3AIIIUTA 1 ABTOMATU3ALIAS DJIEKTPOSHEPTETUYECKUX CUCTEM

3amuTa pajuagbHBIX MU MaruCTpPaJbHbIX JIMHUW IPU OJHOCTOPOHHEM INHUTaHUU. MakcuMasabHas
TOKOBAasl 3alllUTa CO CTYyNEHYaTbIMH BBIACPKKAMU BPEMEHU. 3aliuTa JIMHUWA, MUTAEMBIX C JBYX
CTOPOH, M KOJBLEBBIX JIMHUW C OJHUM HCTOYHMKOM IIMTaHWSA. MakcuMalbHas TOKOBas
HaIpaBJICHHas 3allUTa CO BCTPEYHO-CTYIIEHYATBIMU BBLIEPKKAMHM BpeMEHHU. JlMCTaHIMOHHAA
3ammTa. CONpOTHBIICHUE, HW3MEpsieMOe TUCTAHIIMOHHBIM peJie, XapaKTepUCTUKH cpadaThIBaHUS,
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HanpaBieHHOCTh feiictBus. [IpomonbHas nudepenHnuansias 3ammra TMHUNA. BbricOKOYacTOTHBIE
3alIUThl OT TOKOB HeOanaHca. 3aluTa FeHepaTopoB OT HOPMAJIbHBIX PEKMMOB U TOBPEXKICHUH.
Cxembl auddepeHIMaNIBHON 3alUTHl  TEeHepaTopa ¢ MPOMEXKYTOYHBIM  HACBHIIIAIOIIUMCS
TpaHchopmMaTopoM. 3aliuTa JIBYXOOMOTOUYHBIX, TPEXOOMOTOUYHBIX TpaHC(HOPMATOpPOB U
aBToTpanchopmaropoB. Ocobernnoctu auddepeHnnanbHON 3aMUTH TPAaHC(HOPMATOPOB, CIIOCOOBI
OTCTPOMKM OT Opocka HaMarHW4MBAIOLIEro ToKa. Pene ¢ TOPMO3HOM XapaKTepUCTUKOM.
Juddepennmanbaas 3ammra MKUH, BRIOOP TOKa cpabaThiBaHUs. ABTOMATHYECKOE YIIPAaBICHHE U
pEryJIMpoBaHue IPOU3BOACTBOM, I€peadyeld M PpaCHpPElNEICHHEM JJIEKTPUYECKONM DHEPIHH.
ABTOMAaTHYECKOE TOBTOPHOE BKIIOUEHHE HECHHXPOHHOE, OBICTPOACHCTBYIOLIEE, C OXXHUIAHHEM
cunxponusma. CoryiacoBaHue JeucTBUsi peneitHod 3amutbel ¢ AIIB. MukponpoieccopHbie
CHUCTEMBI ~ peneiHoil  3amuTel. HageHocTh  (QPYHKUMOHUPOBAHHMS  PENCHHON  3aIlUTHI.
ABTOMaTHYECKOE BKJIIOYEHUE PE3EpBHOI JMHUU, TpaHCPopMaTopa U BbIKIO4arens. Ha3sHauenue
ABTOMATHUYECKOTO PETryJIMpPOBaHUs BO30YKICHUS TE€HEpaTOpOB. ACTaTHYECKOE M CTaTHYECKOE
pEryJINpOBaHHUE.

2.10. BHYTPEHHUE CETU I[TPOMBIIIJIEHHBIX IIPEIIIPUATUM (BCIIIT)

BHyTpeHHUE CceTH KakK IOJCUCTEMA JHEPreTUYECKOW M TEXHOJIOTMYECKOW cucTeMbl. OCHOBHBIE
3anaun BCIIII B cOOTBETCTBUY C IJIAHOM Pa3BUTHUSI HAPOJHOI'O XO34KCTBA.

TpeboBaHMs K TEXHUKO-IKOJIOTMYECKMM pacyeTaM ceTeil, peKOMeHayeMble METOJUKH Yydera
IIPUBE/ICHHBIX 3aTpar.

Knaccupukanus ©  XapakTepUCTUKU  3JEKTPOIPUEMHUKOB IO  3JIEKTPOIHEPIETUUECKUM
MOKA3aTeNsIM, 10 PEXUMY pabOTHI, IO TPEOOBAHMIO K OECHepeOOMHOCTH AJICKTPOCHAOKEHUS, 110
TEXHOJIOTMYECKON IIPUHAJIEKHOCTH.

[Tokazarenu, xXapakTepU3YIOIIUE PEXHUMBI PaOOTHl AIIEKTPONpUeMHHUKOB. CpenHue HarpysKH.
Pacuernbie Harpy3ku. OCHOBHBIE METO/IbI OIIPEEIICHNS PACUETHBIX HArPY30K.

[IpyHIMIIBI TTOCTPOEHHsI CETEH MNPOMBINUIEHHBIX IpeanpuaTuii. Kaprorpamma 3jI€KTpHYECKHX
Harpy3ok. LleHTp snekTpuueckux Harpy3ok. BpiOop MoIIHOCTH, HampspKeHUH, ONTHUMAalIbHON
TOIIOJIOTHH CETH.

KomneHcanust peakTMBHOM MomHOCTH. BbIOOp THMA, MOLIHOCTH, MecCTa YCTAaHOBKH U peXHUMa
paboThl KOMIIEHCUPYIOLUX YCTPOMCTB.

2.11. OXPAHA TPYJIA

IIpon3BOACTBEHHBIN TpaBMaTU3M M ero npuuuHbl. TpaBma. HecuactHbeiii ciydail. [Ipuuunsl
HecyacTHBIX ciay4aeB. Ilopanok paccieoBaHMs HECUACTHBIX CIIy4aeB Ha IIPOU3BOJICTBE.
Pa3paboTka MeponpusTHil 10 yCTpaHEHUIO IPUYUH HECUACTHBIX CIIy4aeB.

3amMTHOE 3a3eMJIEHHE B AJIEKTpOycTaHOBKax. OO0nacTh MpUMEHEHUs. YCTPOWCTBO 3a3eMIICHUS.
HopMupoBanne napaMeTpoB 3aIlUTHOTO 3a3eMicHHs. KOHTpOib 3a3eMiIeHHS.

3anyneHue. Y CTpOWCTBO 3aHyJICHUs U TpeOOBaHUs K HeMy. BbIOOp cedeHust HyJeBoro mpoBOIHUKA
U 3ammTHOro aBtomara. OgopmiieHus Hapsia uig paboThl B 3JIEKTpOyCTaHOBKaxX. TexHuueckue
MeponpHusATHs, oOecrieynBarolue 0e30nacHOCTh paboT B AJIEKTpOycTaHOBKaxX. OpraHu3anoHHbIe
MepOnpUsITHS, 0OecriedrBaroIre 6€30MacHOCTh padoT.

YCTaHOBKM MOXKapOTYIIEHUS U TOXapHOW curHanu3anuud. OCOOCHHOCTH TYILIEHHs IOKapoB B
JIIEKTPOYCTaHOBKAX.

2.12. DKOHOMMUKA SHEPTETUKU

CocTosiHHE U CTPYKTYpa COBPEMEHHOM YHEPreTUYeCcKOoi 0a3bl CTpaHbl 1 OCHOBHBIEC HAIIPABIICHUS €€
pasBuTHs. IlpousBojacTBeHHble (OHIBI W DSKOHOMUKAa MX HCHoNb30BaHus. (OcoOeHHOCTH
dbopMHUpOBaHHUS CEOSCCTOMMOCTH TPOAYKIIMKM B dHepretuke. (OCOOCHHOCTH  KaTbKYJISIUN
cebectoumocty Ha TOL[ m mpeanpusTuax TerioBelx cereil. CeOecTOMMOCTh MpHU Tmepenavye u
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pacnpeaeneHuu dnekTposnepruu. [lomHas cebecToMMOCTs TPOAYKIHMH B dHEpreTuke. OcoO0eHHOCTH
1IeHO00pa3OBaHMs AKOHOMHUYECKON A(PPEKTUBHOCTH HOBOM TEXHHKH, PEKOHCTPYKIIMHU U
MOJICPHH3AIUHN SHEPTOIPON3BOCTBA.

3. 9K3AMEHAIIMOHHBIE BOITPOCHI

3.1. DnexTpo3HepreTUyecKasi CHCTEMa M BXOJIAIINE B HEE DJIEMEHTHI.

3.2. TeXHUKO-?KOHOMHUYECKUE NMPEUMYIECTBA 00BEANHEHHBIX YHEPTOCHCTEM.

3.3. Knaccudukauus >1eKTpUYECKMX CeTell 10 HOMHHAJIBHOMY HAIPSDKEHHMIO, HA3HAYEHHUIO,
UCTIOJTHEHUIO ¥ KOH(UTYPAIIH.

3.4. PexxuMbl pabOThl HEUTPaAIH SJIEKTPUUCCKUX CETEH.

3.5. PacueTHble cxeMbl 3aMELCHHS JTMHUN U UX MTapaMeTpPBl.

3.6. Cxembl 3aMeleHHs TpaHC(HOPMATOPOB U aBTOTPAHC(HOPMATOPOB.

3.7. I[Torepu MOLTHOCTH B JIMHHUAX 3JIEKTPOIIEPEIAUH.

3.8. Metozs! onpenenenus noreps sHepruu B JIDII: meton rpaduyueckoro HHTErpupoBaHusi, METO
CPEIHEKBAIPaTUYHOTO TOKA, METOJ BPEMEHU IIOTEPb.

3.9. [Totepu MOILTHOCTH U SHEPTUU B TpaHCcHOpMaTOpax.

3.10. Opranu3anoHHbIC H TEXHUIECKUE MEPOTIPHUSTHUS TI0 CHIDKEHHIO MTOTEPh YHEPTHH.

3.11. BexkTopHas nuarpaMmma HamnpsKeHU BBICOKOBONIbTHOM JIDIT.

3.12. TTanenue 1 moTepsi HAPSHKEHHSL.

3.13. Pacuer HanpskeHUH B IMHUM IPU 33aHHOM MOLITHOCTH Harpys3Ku.

3.14. OcobeHHOCTH PEKUMOB JIMHUH 3JIEKTpoIepeadn 0oNbIol MHBL. OCHOBHBIC TIOHATHS U
ypaBHeHHs. Du3nueckas CyIIHOCTh BOJIHOBOM JUIMHBI M BOJIHOBOTO comnpoTusieHus. HatypanbHas
MOILHOCTh JIMHUU 3NeKTponepenaund. Pusznyeckue MNpouecchl B JIMHUUM IPU  U3MEHEHUU
HaIPsDKEHUS U TOKA B JUIMHHBIX JIMHUSAX.

3.15. Pacuer ceTr ¢ HECKOJIBKMMH MOCIIEIOBATEIHHBIMHA YUaCTKAMH.

3.16. Omnpenienenue MOIHOCTEH Ha yyacTKax KOJbIEBON CETH.

3.17. Pacuer ceTm C JABYXCTOPOHHHM IIMTAaHWEM IIPH PA3IHYHBIX HANPSHKCHUSAX ITHTAIONIHX
IIyHKTOB. Y PaBHUTEJIbHBIE TOKU U MOIIHOCTH.

3.18. Pacuer cI0XHO3aMKHYTHIX CETEH M0 METOaM NMPeoOpa30BaHMs CXeM, KOHTYPHBIX YPaBHEHUH
Y Y3JIOBBIX HaIPSKEHUH.

3.19. OcHoBHBIE TIOKa3aTeNM KadecTBa ekrpuaeckoit sHeprun ([TKD).

3.20. Kareropuu norpeduteneit u TpedoBaHMs [0 HAJAEKHOCTH UX JIEKTPOCHAOKEHHUS.

3.21. Ilpu4nHBI MOSBICHUS BBICIINX TAPMOHHK, UX BIHSHUE HAa pabOTy 2IEKTpONpHUEeMHHUKOB. [Tyt
yIyuiieHus: GopMbl KpPUBOI HAIPsKEHMS, CPEACTBAa KOMITEHCAIIUH TApPMOHHUK.

3.22. HecumMeTpus HanpspKeHUH W TOKOB, MPUYMHBI €€ BOSHUKHOBEHHSI M BIIMSIHUE HA YCIOBHUS
paboThl 31ekTpoobopyaoBaHus. JlomycTuMele 3HadeHuss HecuMMeTpuu. CrocoObl CHUXKEHHS
HECUMMETPHHU.

3.23. OTkI0HEHUS U KOJIeOaHUs HANpsDKEHUS B ceTsaX. [[puunHbI HX BOSHUKHOBEHHS.

3.24. BiusiHue mapaMeTpoB CETH Ha Ka4eCTBO AIEKTPUICCKON SHEPTHH.

3.25. MeponpusTus 10 CHUKEHUIO KOJIeOaHN HAMIPSKEHUS B SJIEKTPHUUECKUX CETSX.

3.26. BcerpeuHoe peryiMpoBaHHWE HampspDKeHUS. PerynmupoBaHue HaNpsDKCHHsT Ha paHOHHOMN
noactanuuu:  TpaHcopmartopsl ¢ IIbB, Tpancdopmaroper ¢ PIIH, nuueiiHble perynstopsl,
aBroTpancopmaTopel.  IlpogonpHass eMKocTHass  KoMIleHcanusi JuHUU. PerynmupoBanue
HAIpsDKEHUS W3MEHEHUEM II0TOKOB PEAKTUBHOM MOIIHOCTH. lMcCnosp30BaHME CHHXPOHHBIX
KOMIIEHCATOPOB U O6aTapeil cTaTH4ecKuX KOHIEHCAaTOPOB.

3.27. BbIOOp KOHCTPYKLUMH U CEUYEHHs MPOBOIOB 3JIEKTPUUYECKOH ceTh MeToa 3KOHOMHYECKHX
WHTEPBAJIOB. JKOHOMHYECKAs TUIOTHOCTh TOKa. BBIOOp ceueHui nuHUN 10 HarpeBy. BwiOop
CeueHHH MPOBOJIOB U Kabemel ¢ y4eToM XapaKTepUCTHK 3alllUTHBIX allapaTos.

3.28. IlpuBeneHHble 3aTpaThl Ha CTPOUTEIBCTBO M OKCIUTyaTaI[MI0 DJJICKTPUUECKUX CETEH.
KanBnoxkxeHns M ux oneHka. ['0oBble 3KCIUTyaTallMOHHbIE W3AEpKKU. CTOMMOCTH NOTEPh
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anekTpodHepruu. OrmnpeneneHue ymepda OT TepepbiBa SIEKTPOCHAOKEHUS MOTPEeOUTENeH.
TeXHUKO-?PKOHOMUYECKOE CPABHEHHE BAPUAHTOB Pa3BUTHUS FIEKTPUUECKOM CETH.

3.29. BpiOop onTHMaibHOH MOIIHOCTH TpaHcopmaropoB. OmnpenencHre HKOHOMHUYECKU
BBITOJIHOTO 4YHCIIa MapajuiebHO paboTarommx TpaHc(hopMaTopoB Ha MHOTOTpaHCHOPMATOPHBIX
MOJICTAHIIHSIX.

3.30. Beibop perynmpoBOYHBIX OTBETBJIICHMH Ha CHUJIOBBIX TpaHchopmaropax c¢ I[IbB m  PITH.
Ocobennoctu BeIOOpa pabounx OTBETBICHUN Ha aBTOTpaHc(hopMaTopax.

3.31. DnekTpuuyecKkWii pacueT OCHOBHBIX pPEKHUMOB. IIpuBeneHuMEe Harpy3oK K BBICIHIEMY
HAIPSDKEHUIO U COCTABJICHHIO pacueTHOW cxeMbl. OlpeneneHue MOTOKOB MOIIHOCTU C Y4YETOM
MOTEPh MOILITHOCTH Ha y4acTKaX CETH.

3.32. I'padpuiku Harpy30K SHEPrOCHCTEM U YCIOBHUS MX MOKPBITUS. DKOHOMUYHOE paclpeieiieHue
HArpy30K MEX]y 3JEKTPOCTaHIMSAMHU pa3IMyHOro Tuna. Pacxo/Hbple XapaKTepUCTUKU arperatoB u
CTaHIIHUH.

3.33. banaHc akTMBHOW MOIIIHOCTH B SHEPTOCHCTEME U CBSI3b €r0 C YaCTOTOM.

3.34. PerynmupoBaHue 4acTOTHI M aKTUBHOW MomrHocTH. TpeboBanmst 'OCTa k OTKIOHEHHSM U
KoJIe0aHUsIM 4acTOThl. YacTOTHBIE CTaTUYECKUE XAPAKTEPUCTUKHU AJIEKTPONPUEMHUKOB U TYpPOUH.
ABTOMaTHYECKas YaCTOTHAs pa3rpy3Ka B CUCTEME.

3.35. PesepBbl aKTHBHOW MOIIHOCTH 3HEprocucteM. Buabl pe3epBOB M CIOCOOBI OLIEHKH HX
HEO0OXOAMMOM BEIIMUMHBI. ABTOMAaTHYECKOE BKIIOUCHUE PE3EPBa.

3.36. YmpaBiieHue HampsHKEHUEM M PEaKTUBHOM MOIIHOCTBIO B cucTeMe. banaHc mo peakTuBHON
MOIIHOCTH U CBSI3b €T0 C HAIPSKEHUEM.

3.37. Cratudeckue XapakTepUCTUKU HArpy3KU U peryisitopoB APB.

3.38. CocTosiHUSI U PEKHUMBI CXEM JJISKTPUYCCKUX COCJIMHCHUN ¢ MO3MIUK HaneKHOCTH. OreHKa
HAJEKHOCTU PEKHUMA PAOOTHI CHCTEM AJIEKTPOCHAOKEHHSI IPOMBIIIICHHBIX MPEANPUITUH.

3.39. IIpomyckHast cnocOOHOCTB JIMHUI JIEKTPOIIepeaddl 1 MEPOTIPUSATHS 110 €€ YBEITHUSHHIO.

3.40. [Ipenen nepenaBaeMoii MOLTHOCTH IO YCIIOBUIO YCTONYHUBOCTH.

3.41. HagexXHOCTh CIOXHBIX DHEPTOCHCTEM KaK KOMIUIEKCHOE€ CBOWCTBO: O€30TKa3HOCTH,
pEeKUMHAs YIPaBlIIEMOCTh, YCTOMUYMBOCIIOCOOHOCTb, JKUBYUYeCTb M Oe3omacHoCTh. VcxoaHble
MOHSTHS U KATETOPUH TEOPUHN HAIEKHOCTH.

3.42. OcHOBHBIE BU/IbI TPOTUBOABAPUIHHON aBTOMATHKH.

3.43. Meronomnorusi cucTeMHOTO Toaxona. bonpmue cucremsl suepreTiku (BCD) u ux cBoiicTaa.
DHeprocucTema Kak 0oJjbllas KuOepHeTudeckas cuctema. llepedeHp U XapakTepuCTUKa OCHOBHBIX
3a/1a4 ONTUMHU3ALUYU PAa3BUTHS U (PYHKIIMOHUPOBAHUS SJHEPTOCUCTEM.

3.44. OpHoneneBas ONTUMM3AIMS B YCIOBUAX ompeneneHHocTd. IIpoOiema MHorouenaeBoi
ONTUMM3ALNH.

3.45. Hepapxust 3a1a4 pa3BUTHSI SIEKTPOIHEPreTuuecKux cucteM. OCOOCHHOCTH MPOESKTHPOBAHUS
pazButus O3C. Mognenb JIWHAMUYECKOTO TMPOTPAMMUPOBAHMS JJIsl pa3MeElleHuss U BbIOOp
ANEKTPUUECKUX CTAHIIMI.

3.49. Cucrema ynpasieHus u ee dneMeHnThl. Kinaccugukarus cucrem ynpasienus. ACY u CAY.
3.50. Tpex(da3Hoe KOpOTKOE 3aMBbIKaHWE B HEPA3BETBIEHHOW LIENH, MOAKIIOYEHHON K MCTOYHHUKY
CHUHYCOUJANILHOTO HanpshkeHus. M3mepeHne Bo BpeMEHU TOKa M €r0 COCTABJISIONINX. Y JapHBIA TOK
KOPOTKOT'O 3aMbIKaHUS U YCJIOBUS €T0 BOSHUKHOBEHUS.

3.51. uddepeHnuansabie ypaBHEHUS MEPEXOJHOTO IMPOIEcca CHHXPOHHOW MAITUHBI B (Pa3HBIX
koopanHaTax. O00O0IEeHHbIH BeKTOp TpexdaszHoi cucteMsl. Ilepexon oT (a3HBIX BETUYMH K UX
COCTABJISIFOIMM B JIEKAPTOBBIX KOOpAUHaTax. Y paBHeHus [lapka-I'opesa.

3.52. Pacuer Toka B MOMeHT HapymeHus pexuma. llepexonnas OJIC u mnepexojHoe
conpotunenue. Cepxnepexonnas J/]C u cBepxmnepexoHoe conpoTuBiieHrne. CXeMbl 3aMEIICHUS
CHHXPOHHOM MalIWHBI B MPOAOJIBHOMN U MONEPEYHON OCSX.

3.53. CocraBnenue cxem IpsIMOW, OOpaTHOW M HYJIEBOH IMOCIe0BaTeIbHOCTH. PacripenencHre u
Tparcopmalysi TOKOB U HANPSHKEHUH OTEIBHBIX TOCTIEI0BATEILHOCTEH. BEKTOpHbIE ArarpaMMbl
TOKOB Y HaIlpsKEHUH.
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3.54. PacuerHble BBIp@XEHHSA JJS COCTABISIIOIIMX TOKOB W HANpPSDKEHHH B MeECTe KOPOTKOTO
3aMblkaHudA. [IpaBHUIO SKBUBAJIEHTHOCTH MNPSIMOM IOCIENOBATENIBHOCTU. KOMIIIEKCHBIE CXEMBbI
3amerieHus. IlpuMeHeHHe MpPaKTUYECKHX METOAOB Ui pacueTa HECUMMETPHUYHBIX KOPOTKHX
3aMBbIKaHUH.

3.55. OmnpeneneHue COCTABIAIOMIMX W TOJHBIX 3HAUYEHUH TOKOB W HANpPSHKCHUH B MecTe
po10JIbHOM HecuMMeTpuu. KoMIulekcHbIe CXeMbl 3aMeIleH s IPH OHOM Wiu ABYX (a3.

3.56. CrnoxHble BUABI MOBPEXKACHUN B cucteme. JIBoifHOe 3aMblkaHue Ha 3emiro. OnHodasHoe
KOPOTKOE 3aMbIKaHUE C OJIHOBPEMEHHBIM OOPBIBOM TOM Xke (ha3bl.

3.57. CxeMmblI 3aMeIIeHUs] OCHOBHBIX CHJIOBBIX AJIEMEHTOB 3JICKTPUYECKOM CETH.

3.58. OcHOBHBIE XapaKTEPUCTUKU PEKUMOB JIEKTPUUECKOM CUCTEMBI.

3.59. Omnpenenenune obmacTel CTaTUYECKON YCTOWYMBOCTH B MIPOCTPAHCTBE PEKUMHBIX MTAPAMETPOB
CHUCTeMBbl M HacTpoeuHbiX MapameTpoB APB. Ilpsmoil kpuTepuil CTaTHYECKONW YCTONYMBOCTH.
MeponpusTus 10 yIy4lUIeHUIO CTATUYECKON YCTOMYMBOCTH 3JIEKTPUYECKUX CUCTEM.

3.60. IloHsATHE AMHAMHYECKOW YCTOHYMBOCTH U OCHOBHBIE KpUTEpUH. MeETO ] MOCiIeq0BaTEeIbHBIX
uHTEepBaIOB. Croco0 MIoNaaei Mpyu UCCIe0BaHUHN YCTOMUYMBOCTH IBYX CTaHIIUH.

3.61. Cunxponnsie renepatopsl (CI'). XapakTepucTUKu U OCHOBHBIE TUIIBL. CHCTEMBI BO30YKICHUS
CUHXpOHHBIX reHepatopoB, APB, AI'Tl, APB cuHxpoHHOro reHepaTropa Ha JIMHHIO NEpeAayu.
VYrpasieHue Bo30yXI€HHUEM I'€HEepaTOPOB MPHU OOIBLINX BO3ZMYILEHHUIX B AIEKTPHUUECKON CUCTEME.
[Tyck cuHXpOHHBIX TreHeparopoB. dopcupoBka BO30OYKAECHHUS, KPAaTHOCTh (POPCHPOBKH.
napaiensHas padota CI', ycnoBus napanieibHOH padoThl.

3.62. CHHXpOHHBIE KOMIIEHCATOPHI. XapaKTEPUCTUKA M OCHOBHBIC TUIBL. Pexumsl padoter CK B
pasIMYHBIX TOYKAaX SHEPreTHYecKod cucrteMbl. PaboTa CHHXPOHHBIX T'€HEPATOPOB B PEXHUME
CUHXPOHHOI'O KOMIIEHCATOPA.

3.63. TpanchopmaTopsl U aBTOTpaHC(HOPMATOPHI B IHEPreTUUYECKOi cucteme. TernoBoi pexum u
CIoco0bl OXJIaX/AeHUs. JlomycTUMBIE YCIOBHSI IEPETPY3KU B HOPMAJIbHOM M aBapUMHOM peKuMax.
[TapannensHas paboTta TpaHchOPMATOPOB M aBTOTpaHCHOPMATOPOB. YCJIOBUS NapayljiebHOU
paboThl. DKOHOMUYECKH BBITOJHBINA PEKUM pabOTHI TpaHC(HOPMATOPOB.

3.64. IlpeumymiectBa aBTOTpaHC(HOPMATOPOB Mepen TpaHchopmaTopamMu mpu pabore B
AIEKTPUYECKOMN CETH.

3.65. OCOOEHHOCTH TEXHOJOTHYECKUX IPOLIECCOB IMPOU3BOACTBA AIIEKTPUUECKOW SHEPruM Ha
anekTpoctanimsax pasHeix TunoB (TOC, 'DC, ADC, TADC, I3C). HerpanuiimoHHble KCTOYHUKA
AIIEKTPUYECKON SHEPTUH.

3.66. OCHOBHBIE THITBI BBHIKJIIOUATENCH, WX NPHUHIMI JEHCTBHS, TPeOOBaHMS K BBIKIIOYATEISIM,
00J1acTh NPUMEHEHHS MACISHBIX, BO3JIYIIHBIX, 3JETa30BBIX, 3JEKTPOMArHUTHBIX, BAaKyyMHBIX.
Otkiroyaroniasi CiocoOHOCTh BhIKIIOUaTesneil. Y cinoBus Beioopa. [IprBoibl BeIKITIOUATENEH.

3.67. Ortxmouenne uneneil mNocTosHHOro Toka. (OcCOOEHHOCTH BBITOJHEHMS BBIKIFOUATENEH
MOCTOSTHHOTO TOKa.

3.68. Brikimouyarenu Harpy3ku: Ha3HaueHue, KOHCTpyKuus. O01acTh NpUMEHEHUS.

3.69. Pazpenuanrenn. Haznauenne. YcnoBus BeiOOpa. THITEL.

3.70. Otnenurenn (OJ]) u xoporkozambikarenu (K3) Ha moacraHmusx pasHbix cucteM. Pabora
omoka Ol m K3 B  HOpPMambHBIX OJKCIUTyaTallMOHHBIX YCIOBHSIX W TPHU MOBPEKICHHSIX
TpaHchopMaTopa Win aBTOTpaHchopMarTopa.

3.71. IlnaBkwe TPENOXPAHUTEIN: WX YCTPOWCTBO, TIPUHIMII JEHCTBUSA, THUNBL. BbIOOp
IpeloXpaHuTeNEN.

3.72. Peaktopsl B cxemax »dJeKTpocHaOxeHws. Tumbl. ['pymnmoBble peakTopbl OOBIYHBIE U
C/IBOCHHBIE, TOTEPH HANPSKEHUS B HUX. BbIOOp peakTopoB. MecTa yCTaHOBKM PEaKTOPOB B CXEMax
CTAHIIMUA W MOJCTAHITNH.

3.73. lllunpl. Haznauenue muH. [1uabl )xecTkue u ruOkue. Beioop muH.

3.74. TpancdopmaTtopsl Toka u Tpanchopmaropsl HanpspkeHus. Haznauenue. Tunsl. [lorpemaoctn
TpaHc(hOpPMATOPOB TOKA U HAIPSKEHHUSL.

3.75. Knaccudukamus cxeM W TpeOOBaHHS K TJaBHBIM CXEMaM OJJICKTPUYECKUX COCIUHCHHMA
CTaHIUH U MOJCTAHIINH.
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3.76. CxeMbl AIIEKTPUUYECKUX COCIMHEHMN CTAaHIMHA ¢ OAMHAPHON CEKIIMOHHOW CHUCTEMOH IIWH, C
CEKIIMOHUPOBAHHOMN U PE3€PBHOM CUCTEMOM IIWH.

3.77. CxeMbl 3JIEKTPUYECKHX COCTUHEHUH MOBBIMAIOMINX MOJCTAHINHI YIPOILEHHOTO UCIIOTHEHUS;
CXEMBbl MOCTUKOB Ha OTIEIUTENSAX U KOPOTKO3aMbIKATEIIAX, MOCTUKOBBIE CXEMBI C BBIKITFOUATEIIIMHU.
3.78. Cxembl pacrpelenuTeNlbHbIX ycTpoiicTB 35-220 kB; «momyTopHas cxemay; CXEeMbl
«MHOTOYTOJIbHUKOBY.

3.79. CaMocTosTEeNnbHBIH W  HECAMOCTOATENBHBIM  paspsapl. Bnusaue  koHurypauuu
JIEKTPUUYECKOro IMOoJii Ha Mpouecc paspsga. OcoOeHHOCTH paspsiia B AJMHHBIX BO3AYIIHBIX
IPOMEXYTKaxX M IPO30BOTO pa3psia.

3.80. Tunbl U KOHCTPYKTUBHBIE OCOOCHHOCTU H30JIATOPOB. Pa3psn 1mo moBepXHOCTH U30JIATOPOB.
[TpodunakTrka N30SI,

3.81. OcHoBHbIe TapameTpsl MoTHEKH. Monaue3anuTa BJI u noacraniuii. CriocoObl OorpaHuYeHUs
aTMOC(EPHBIX MEePEHAIPSKECHHIH.

3.82. Buzabl BHYTPEHHUX IEpeHANpsOKEHUH M (U3NYECKHE MPOLECChl NPU HX IMPOTEKaHWH.
OrpannyeHns KOMMYTAllMOHHBIX NiepeHanpsikennil. Paspsanuku. KoopauHanus H305s1uH.

3.83. DnekTpoobopyaoBaHHE MOJACTAHIMI: TpaHChOPMATOphl, KaOenu BBHICOKOTO HaIPSHKEHUS,
BBIKJIFOYATEIIM BBOJIOB BBHICOKOTO HAIPSDKEHUS, CUIOBBIE KOHACHCATOPHI, SJIEKTPUIECKHE MAITUHBI
BBICOKOT'0 HanpshkeHus. TpeOoBaHMs K UX IKCIUTYaTallMOHHBIM XapaKTePUCTUKAM.

3.84. 3ammta pagMadbHBIX M MaruCTPAJIbHBIX JIMHUH TpPH  OAHOCTOPOHHEM ITHTaHHH.
MakcumMasbHas TOKOBasi 3alllUTa CO CTYIEHYaThIMU BbIJIEPKKAMHU BPEMEHH.

3.85. 3amuTa NUHMIA, TUTAEMBIX C JBYX CTOPOH, M KOJIBLIEBBIX JIMHUA C OJHHUM HCTOYHUKOM
HUTAHUS.

3.86. MakcuManibHasi TOKOBasi HAIllpaBlIEHHAs 3alIUTa CO BCTPEYHO-CTYNEHYATHIMH BBIICPKKAMU
BpPEMEHHU.

3.87. ducrannmonHass 3ammra. CONPOTHBICHHE, H3MEpsSEMOE TUCTAHIMOHHBIM  pelle,
XapaKTePUCTUKU cpabaTbIBaHMsI, HAIIPABIEHHOCTh ICHCTBHSL.

3.88. TlpomonbHas auddepeHnnanpHas 3almTa JAHUHA. BBICOKOYACTOTHBIC 3alUTHl OT TOKOB
HeOanaHca.

3.89. 3amuTa reHepaTopoB OT HOPMAJIBHBIX PEKUMOB M MTOBPEKICHUH.

3.90. Cxembl auddepeHIHaNbHON 3alIUTBl TeHepaTopa € MPOMEXYTOUYHBIM HACBHIIAIOIIUMCS
TpaHCHOPMATOPOM.

3.91. 3amura ABYyXOOMOTOYHBIX, TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB M aBTOTpaHC(HOPMATOPOB.
OcoOenHoctu auddepeHnnanbHON 3alUThl TpaHC(HOPMATOPOB, CIIOCOOBI OTCTPOWKH OT Opocka
HaMarHMYMBAIOIIETO TOKA.

3.92. luddepennnanpHas 3aIMTa IIHH, BEIOOP TOKA CpadaThIBAHU.

3.93. ABTOMaTHuecKoe YNpaBIeHME U peryJupoBaHHE IPOU3BOJCTBOM, TIeperadyed u
pacrpeneneHneM IEKTPHIECKON YHEPTHH.

3.94. ABromarhueckoe TOBTOPHOE BKJIIOYEHHE HECHUHXPOHHOE, OBICTpOJACHCTBYIONIEE, C
0’KMJIaHMEeM CUHXpOoHU3Ma. CoracoBaHue NeUCTBUS pesleHOM 3amuThl ¢ ATIB.

3.95. MukponpoleccopHble CHUCTEMbI peneiiHoN 3amuTbl. HaneXHocTh (QyHKIIMOHHUPOBAHUS
pENEHHON 3alIUTHI.

3.96. ABTOMaTH4eCcKOe BKIIOUEHHE PE3EPBHOM JIMHUH, TPaHC(HOPMATOPA U BHIKIIOYATEIS.

3.97. HazHaueHne aBTOMAaTHYECKOTO PETYTUPOBAHHS BO30YKIIEHHS T€HEPATOPOB. ACTaTHUECKOE U
CTaTUYECKOE pEryJIMpOBaHHE.

3.98. Buytpennue cetn npombiiuieHHbIX npennpusatuii (BCIIIT) kak moacucrema sHEpreTHIecKoi
U TexHosornuyeckoil cucrembl. OcHoBHble 3amaun BCIIII B cOOTBETCTBHU C IUIAHOM Pa3BUTHUS
HapOJIHOTO XO351CTBA.

3.99. TpeboBaHMs K TEXHHUKO-IKOJOTHUYECKUM pacyeTaM CeTei, peKOMEHyeMble METOAUKH ydeTa
NPUBEICHHBIX 3aTpaT.

3.100. Knaccudukanuss u XapaKTEPUCTHUKU SJIEKTPOIPHEMHUKOB IO AIIEKTPOIHEPTETHUECKUM
MOKa3aTeJIsIM 0 PEeKUMY paboOThI, IO TpeOOBaHUIO K OecrepeOOMHOCTH 3IEKTPOCHAOKEHHUS, 0
TEXHOJIOTUYECKOM MPUHAICKHOCTH.
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3.101. [oka3zaTenu, XapaKTEPU3YIOIINE PEKUMBI pabOTHI ANEKTPOIIpUeMHUKOB. CpelHue HArpy3KH.
Pacuernbie Harpy3ku. OCHOBHBIE METO/IbI OIIPEIEICHUS PACUETHBIX HArpy30K.

3.102. [IpuHUOMOBI TOCTPOEHHSI CETEH  MPOMBINUIEHHBIX mpeanpustuid. Kaprorpamma
JNEKTPUYECKUX Harpy3ok. LleHTp anekTtpuueckux Harpy3ok. BbeiOop MolHOCTH, HampsiKeHUi,
ONTHUMAJIBHOM TOMOJIOTUU CETH.

3.103. KommeHcarusi peakTHUBHOM MONITHOCTH. BBIOOp THITa, MOITHOCTH, MeCTa YCTAaHOBKH H
pexxuma paboThl KOMIEHCUPYIOLINX YCTPOMCTB.

3.104. [Tpou3BOACTBEHHBIN TpaBMAaTH3M U €ro npuyuHbl. TpaBma. HecuactHeiii cirydait. [IpuanHs
HECUaCTHBIX ciydaeB. [lopsmok paccienoBaHMs HECYACTHBIX CIy4yaeB Ha IPOU3BOCTBE.
Pa3paboTka MepoInpHsaTHii 110 YCTPAaHEHHUIO IPUUMH HECUACTHBIX CITy4YaeB.

3.105. 3amuTHOE 3a3emiieHHME B JJEKTpoycTaHoBKax. OOnacTh mNpUMEHEHHs. Y CTPOHCTBO
3a3emiieHus. HopmupoBanue napaMeTpoB 3alIUTHOTO 3a3emiieHus. KoHTpoib 3a3emiieHusl.

3.106. 3anynenue. YCTpOWCTBO 3aHyJIeHHs M TpeOOBaHUS K HeMmy. BbIOOp cedeHus: HyJIeBOTO
MIPOBOJHMKA U 3aIIUTHOTO aBTOMATA.

3.107. Texaudeckre MEpOIPUSITHS, 0OSCIIEUNBAIONINE OE30MaCHOCTh padOT B AIEKTPOYCTAHOBKAX.
3.108. OpranuzanoHHbBIE MEPOIIPUATHS, OOecTIeunBarone 6€30MacHOCTh padoT.

3.109. YcraHOBKH MOXKAPOTYIICHUS M TOXApHOU cUTHaiIM3anud. OCOOSHHOCTH TYIIEHUS MOXKapOB
B DJIEKTPOYCTAaHOBKAX.

3.110. CocrosiHue W CTPYKTypa COBPEMEHHOW OSHEPreTHYecKol O0a3bl CTpaHbl M OCHOBHBIE
HAIPaBIICHUS €€ PA3BUTHSL.

3.111. IIpousBoacTBeHHBIE (DOHIBI U IKOHOMHKA UX UCTIOIB30BAHUSI.

3.112. OcoGenHoctu (popmupoBaHUs CEOECTOMMOCTH MPOAYKIHMH B dHepretuxke. OCOOEHHOCTH
KaIbKyJsiuu cebecrommoctd Ha TOL[ m mpennmpuatusix TeroBeix ceteid. CeOecTOMMOCTh TpHU
nepegave u pacrpeaencHuu dekTposnHepruu. [lonHas cebecTOMMOCTh MPOIYKIIMU B DHEPTETUKE.
3.113. OcobeHHOCTH TIEHOOOPa30BaHUS SKOHOMHUYECKOH dS((HEKTHBHOCTH HOBOW TEXHUKH,
PEKOHCTPYKIIUU M MOAECPHU3ALIUN YHEPTOIIPOU3BOICTBA.
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4.14. Anomnonckmii C.M., Kykner FO.B. Hanmexnocts ¥ 3(p(EKTUBHOCTH AIEKTPUUIECCKUX
anmaparoB: YueoHoe nocobue - Cankt-IlerepoOypr: Jlanp, 2011. - 448 c.

4.15. Crepman JI.C., JlaBpirun B.M., Tumun C.I'. TemiaoBeie M aTOMHBIC 3JIEKTPUUYECKHE
CTaHUUU: YueOHUK /i By30B - MockBa: MOU, 2008. - 464 c.

4.16. Jlocwok 10.A., Ky3smuu B.B. HeTpanunnoHnHbie HCTOYHUKA SHEPTUU: Y 4ed. mocodue ajis
By30B - MuHck: Texnonpunr, 2005. - 234 c.

4.17. beictpuukuii I'.®. OOmias suepreruka:ydedHoe nmocodue - MockBa: Akagemus, 2005. -
208 c.

4.18. ApzamacueB J.A., bapronomeii IL.U., Xomsa A.M. ACY u ontumuzanus peXUMOB
sHeprocucTeM:ydeOHoe mocobue - Mocksa: Beicmas mkona, 1983. - 208 c.

4.19. psxkoB A.®., OBuapenko H.M. MukponporeccopHas aBToMaTuka M pelieiiHas 3alura
AIIEKTPOIHEPIeTHUECKUX cucTeM: Yuel. mocodue aiis By3oB - Mocksa: MOU, 2008. - 336 c.

4.20. Ilonuk B.A., bymaroB IO.H. ABTOMaTH3uUpOBaHHbIE CHUCTEMbl  YIIPABICHUS
TEXHOJIOTUIECKAMH MPOIIECCAMH dIIEKTPUUYECKUX CTAHIIMN U MOJCTAaHINN:ydyeOHOe mocodne
- bparck: bpI'Y, 2013. - 200 c.

4.21. KonoanoB b.U., Jlebenes HO.M. Teopuss aBTOMATHYECKOTO YIpaBICHUS:ydeOHOE
nocobue - Cankrt-IlerepOypr: Jlans, 2010. - 224 c.

4.22. Tlonuk B.A., Tomun H.B., bymator FIO.H. OcHOBBI TeOpuM aBTOMATHYECKOTO
ynpasieHus: YuebHoe nocoodue - bparck: bpI'Y, 2009. - 176 c.

4.23. TlpuBanoB E. E., EdanoB A. B., fActpebo C. C., fpom B. A., IlpuBanos E. E.
OnexkTpo0e30macHOCTy  pabOTHUKOB — AJIEKTPUUYECKUX  ceTeil:yueOHoe  mocobue -
Mocksa|bepauH: Hupexr-Menua, 2018. - 371 c.
http://biblioclub.ru/index.php?page=book&id=493605

4.24. TlpuBanoB E.E. DnekrpobesonmacHocts. B 3-x 4. Y. 3. 3ammra oT HampsHKeHUs
INPUKOCHOBEHHUS] W IIara B JJIEKTPUUYECKHX ceTsax:yueOHoe mocobue - Mocksa|bepnun:
Hupekr-Menaua, 2016. - 180 c. http://biblioclub.ru/index.php?page=book red&id=436756

4.25. Cubuxkun 1O. JI., Cubuxkun M. 1O. DnexkTpoOGe30macHOCTh MNPH  AIKCILUTyaTalluH
AJIEKTPOYCTAHOBOK MPOMBIIUIEHHBIX NpeanpUsITHii:ydyeOHoe mnocodue - Mocksa|bepiaun:
Hupext-Menaua, 2014. - 235 c. http://biblioclub.ru/index.php?page=book&id=253964

4.26. SxoBkuHA T.H., [[Takupos B.A., JIncunkuin K.E. OCHOBEI
areKTpobe3onacHocTH: yueoHoe nmocobue - bparck: bpl'V, 2016. - 198 c.

4.27. KproukoB W.II., CrapmmuoB B.A., T'yces IO.I1.,, IMTupatopoB M.B. Ilepexonnsie
IPOIIECCHI B AJIEKTPOIHEPTETUUECKUX CUCTEMaX: Y ueOHUK [Tt By30B - MockBa: MOU, 2008.

-416 c.

4.28. TlununeHko B. T. DeKTpOMarHUTHBIE NepexoIHbIe IIPOLIECCHI B
JJIEKTPOIHEPreTUUECKUX  CHUCTeMax:ydeOHo-MeToAuueckoe mocodue -  OpeHOypr:
OpenOyprckuit roCcyapCTBEHHBIN YHUBEPCUTET, 2014. - 124 C.

http://biblioclub.ru/index.php?page=book&id=330565

4.29. Ilabax B.K. DnekrpoMexaHudeckue NepexoaHble MPOLECCH B AJIEKTPOIHEPTETUUECKUX
cucremax:yuebHoe mocobue - Mocksa: Akagemus, 2013. - 192 c.

4.30. KoGeneB A. B. Pexxumbl paOoThl 3J€KTPOIHEPTETUYECKUX CHCTEM:yuyeOHoe mocodue -

Tam60B: TamOoBckut rocynapcTBeHHbIN TexHuuecknii yausepcutet (TI'TY), 2015. - 81 c.
http://biblioclub.ru/index.php?page=book&id=444929

15



4.31. Kproukos WN.I1., Heknenaes b.H., CrapimnoB B.A. Pacuer KOpoTKHX 3aMbIKaHU# 1 BEIOOD
3eKTpoo0OpyoBaHus: Yuebd. mocodue 1ist By30B - MockBa: Akaaemust, 2005. - 416 c.

4.32. Hexnenaes b.H. PykoBogsmue yka3aHusi 1O pacdyeTy TOKOB KOPOTKOTO 3aMBIKaHUS H
BBIOOpY anekTpoobopynoBanusa. PJ[  153-34.0-20.527-98:HopMaTUBHBIA JOKYMEHT -
Mocksa: HI] DHAC, 2002. - 151 c.

4.33. KymukoB FO.A. IlepexoaHbie mpoIecChl B AJIEKTPUUYCCKUX CHCTEMax:YueOHoe mocooue
1uist By30B - HoBocubupcek: HI'TY, 2003. - 283 c.

4.34. YnpsnoB C.A. DIEKTpOMAarHUTHBIC TIEPEXOJHBIE TPOIECCHl B  DJIEKTPUUYECKHUX
cucreMax:yueOHuk - Mocksa: APUC, 2010. - 520 c.

4.35. denoceeB A.M., Democeee M.A. PeneitHas 3ammra  3JIEKTPOIHEPTETUUECKHUX
cucreM: YueOHUK JIJ1s By30B - MockBa: DHeproatomu3aart, 1992. - 528 c.

4.36. IIeenos I'.B. DnekTpocHabkeHHE TOPOIOB: AICKTPONOTPEOICHHE, paCUETHBIC HArPYy3KH,
pacripenenuTenbHbie ceTr: Y uebHoe mocodue - Mocksa: MOU, 2012. - 268 c.

4.37. SxoBkmHa T.H., Ctpymensk A.B. TexHuka BBICOKMX HampsDKeHHI:ydeOHOE mocolue -
Bbparck: bpI'Y, 2013. - 171 c.

4.38. becconoB JI.LA. Teoperudyeckue OCHOBBI  JJIEKTPOTEXHUKU.  DIEKTPHUUECKHE
uenu: YueOHuk 1715 BTy30B - Mocksa: ["apnapuku, 2000. - 637 c.

4.39. Pazesur [I.B. Texnuka BbICOKHX HampspDKEHUI:YUeOHHUK A By30B - MockBa: DHeprus,
1976. - 488 c.

4.40. KoxxeBuukoB H.H. DxoHOMEKa U yrnpaBiIeHHE SHEPTETHUESCKUMU TPEITPUITUIMHU: Y uebd.
nocoOue /it By30B - MockBa: Akaaemus, 2004. - 432 c.

4.41. Jlo6umoa H.I'. DxoHOMUKA M ymnpaBieHHE B YHEPreTUKE:y4eOHUK MJii MarucTpoB -
Mocksa: FOpaiit, 2015. - 485 c.

4.42. MoxaeBa C.B. DxoHOMHKa SHEPTreTHYECKOTr0 MPOU3BOACTBA: YuebHoe nocodue - CaHkT-
[TerepOypr: Jlans, 2019. - 272 c.

4.43. Xoponbckuit B. ., TapanoB M. A., Ilemskun B. H. 3Okcmnyaranus
anekTpoobopynoBanusi:yueOHuk -  Canxr-IlerepOypr: Jlawp, 2018. - 268 c.
https://e.lanbook.com/book/106891

444, ®OumunnoBa T.A.  DHepretuyeckue  peXHUMbl  DJIEKTPUYECKUX  CTaHUUH U
AIIEKTPOIHEPTEeTHUECKUX cUcTeM: YueOHUK [t By30B - HoBocubupck: HI'TVY, 2005. - 300 c.

4.45. TlnotHukoB ML.II. Dnextpuueckue mMamuHbl:yueOHoe nocodue - bparck: bpl'VY, 2022. -
172 c.

4.46. CeipoBemkud A.M., ®enopoBa M.A. ACHHXPOHHBIE MAaIIUHBI: Y 4eOHO-METOINIECKOE
nocobue k 1adopatopHsM padotam - bpatck: bpI'TY, 2003. - 67 c.

4.47. Banypun B. H. Dnextpuueckue Mammsbsl: - Cankt-IlerepOypr: Jlans, 2016. - 304 c.
http://e.lanbook.com/books/element.php?pll_id=72974

4.48. TInoraukoB M.IL. TlpoektupoBanme cHIOBOTO TpaHChoOpMaTopa:ydeOHOe Mocodue -
bparck: Bbpl'Y, 2020. - 135 c. http://ecat.brstu.ru/catalog/YueOnpie%201%20yuedno-
MmeTtoaudeckune20nocoous/Inepreruka%20%20Asromaruka/I lnotarkoB%20M.I1.IIpoex
tupoBanne%20cunoBoro%20%20tpanchopmaropa. YI1.2020.pdf

4.49. EmudanoB A. II., Emmudanos I'. A. Diexkrpuueckue MammHbIy4eOHUK - CaHKT-
[TerepOypr: Jlanb, 2017. - 300 c. https://e.Jlanbook.com/book/95139

4.50. Kamman M.M. Direktprdeckre MamuHbl: Y 4eOHUK - MockBa: Akanemus, 2008. - 496 c.

451. llymakoB H.M., Emues A.H. Brikimouarenu pacnpeenuTeNbHbIX —YCTPOHCTB
TOIl:YVuebnoe nocobue - bparck: bpl'V, 2012. - 130 c.

4.52. BacunbeB A.A. DneKkTpuuecKkas 4acTh CTaHIMHA M TMOACTAHIMNA:YYEeOHHK A BY30B -
Mocksa: DHeproaromusaar, 1990. - 575 c.

4.53. EmueB A.H. Dnekrpudueckas dacTh cTaHiuid W moxactraniuil. IlpoextupoBanue
anektpudeckoit yactu TOLL:Yueb. mocobue - bparck: bpl'Y, 2007. - 169 c.

4.54. BenukoB B.A., XKypasnes B.I'., Owumunmoa T.A. OntuMmuzanus peKUMOB
AJICKTPOCTAHIIMI M SHEPTrocucTeM: Y ueOHUK Tl BYy30B - MockBa: DHeproatomusnar, 1990.
-349 c.

16



4.55. ®umunnosa T. A., Cupmopkun 0. M., Pycuna A. I'. Ontumuzanus pexuMoB
9JICKTPOCTAHIIMK W dHeprocucteM:yueOHMK -  HoBocubupck:  Hoocubupckuit
roCyAapCTBEHHBIN TEXHUUYECKUN YHUBEPCUTET, 2016. - 359 c.
http://biblioclub.ru/index.php?page=book&id=438316

4.56. Mun. suepretuxu PO [IpaBuia TeXHUYECKOH SKCIUTyaTallUU JEKTPUYECKUX CTAHIUH U
cereil P®. V1B. npukazom Munsnepro Poccun Ne229 ot 19.06.03:Bsen. ¢ 30.06.2003r. -
Cankr- IlerepOypr: [lean, 2004. - 336 c.

457. Pycuna A. T., OwmnmoBa T. A. PeXuMbl DJJICKTPUYECKUX CTaHIUA W
AIIEKTPOIHEPTETHUECKUX CUCTeM:yueOHoe mocodue - Hosocubupck: HoBocuOupckwmii
roCy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET, 2016. - 400 c.
http://biblioclub.ru/index.php?page=book&id=576756

4.58. Crpymemsik A.B. Ilepemaua u pacnpezerneHue 3JeKTpOdHEpruu: YueOHoe mocooue -
Bparck: bpI'Y, 2008. - 82 c.

459. Unenpuuk B.M. DnexTtpuyeckne CUCTEMbI U CETU:YUYEOHUK IS  CTYACHTOB
AJIEKTPOIHEPreTHUECKUX CrielnalibHOCTel - MockBa: DHeproatomuzaart, 1989. - 592 c.

4.60. I'epacumenko A.A., Penun B.T. Ilepemaua wu pacnpeneineHue DICKTPUYCCKOM
sHepruu: YuebHoe nocodbue ais By30B - PocroB-na-Jlony: ®enukc, 2008. - 715 c.

4.61. Crpymensak A.B., fxoBkuna T.H. DnexktposHepreTnyeckue CHUCTEMBI U CETU:yueOHOE
nocobue - Bbparck: bpl'V, 2019. - 192 c.
http://ecat.brstu.ru/catalog/Yuebup1e%201%20yuedHo-
metoanyeckre%20mocoous/Dueprerura%20-%20Apromaruka/Ctpymensak%20A.B.%
2092nexTposneprerudeckrne?o20cucremb%20u%20cetu. Yued.mocobue.2019.PDF

4.62. BenukoB B.A., Unempunk B.W., Jlucees M.C. PerymupoBanue HampspkKeHUS B
JIEKTPOIHEPreTUUECKUX CUCTeMax:yueOHoe nmocobue - MockBa: DHeproaromusaar, 1985. -
214 c.

4.63. Ctpymensak A.B. DrnekTposHepreTudeckie CUCTEMBI U ceTH:y4eOHoe mocobue - bparck:
bpI'VY, 2014. - 186 c.

4.64. Urnatees W.B., Crpymensk A.B. IlpoextupoBaHue palOHHON 3JIEKTPUUYECKOM
CETU:METOANYECKHE YKa3aHUs K BBITIOJHEHUIO KypcoBOro mpoekTa - bparck: bpl'Y, 2014. -
82 c.

5. INHEPEYEHD PECYPCOB NHP®OPMALIMOHHO -
TEJJEKOMMYHUKAIIUOHHONH CETU «MHTEPHET» HEOBXOJIUMBIX ]
MNOATI'OTOBKHA K OK3AMEHY

1.2nexkTponHsbIii kaTanor 6udanorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK
&P21DBN=BOOK&S21CNR=&7211D=

2. DnextponHas oubmmoreka bpl'Y http://ecat.brstu.ru/catalog

3.  DnexTpoHHO-OMOMMOTEYHass cucreMa «YHUBepcUTeTCKass Oubnmoreka  online»
http://biblioclub.ru

4. DnexTpoHHO-O0MOmMoTeyHas cuctema «M3natenbcTBO «Jlauby»

http://e.lanbook.com

5. Uudopmanmonnas cucrema "EnnHoe okHO A0OCTyMa K 00pa3oBaTebHBIM pecypcam”

http://window.edu.ru

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru

7. YauBepcurerckas nnpopmanuonnas cucrema POCCUSA (YUC POCCHA)

https://uisrussia.msu.ru/

8. HartmonanbHas snextpoHHas 6ubiorexka HOb

17



http://xn--90ax2c.xn--plai/how-to-search /

9. Poccwuiickas rocymapctBennas oubamoreka. — URL: https://www.rsl.ru

10. Uadopmannonnslii nentp «bubnuorexka umenu K. J[. Yumuckoro» PAO. —

URL.: http://www.gnpbu.ru

11. Hayunas 6ubnuoreka Poccuiickoil akaieMuy HapOJHOTO XO3sCTBA U TOCYIapCTBEHHON
ciry>k0b!I Tipu npesuaente Poccuiickoit denepanmu. — URL.: https://lib.ranepa.ru/ru

18



IIpunoxenue

IHlIkana oueHueanusn pe3yjiomamoe ecmynumesibHblxX UCHBIMAHUIL

no npozpamme n0020MO6KU Hayuno-ne()azozulteCKux Kadpoe 6 acnupanmype

BI/II[ IOrp€IIHOCTHU UJIU OIIMOKHU

Becosrie

K03 d.

OTBeT Ha TEOPETHYECKUU BOIPOC JaH NOJIHOCTHIO, TPHUBEACHBI HEOOXOIUMBIE
pUMepBL, (HOPMYIIbI, ATTOPUTMbI, BAPUAHTHI.

Pemenue 3a1aun BepHOE, BEIOpaH palliOHATIBHBIHN Ty Th PELICHHUS.

B pamkax cobeceoBaHMsl MOJTYYESHbI OTBETHI Ha BCE YTOUHSIOIINE BOIPOCHIL.

1,0

OTBeT Ha TEOpPETUYECKUH BOIPOC JaH IOJHOCTHbIO, NPUBEACHBI Bce (HOpMyIIBI,
IIPEACTABIEH MX BbIBOA U MosAcHeHus. llocrymarommii myraercs B Ipolecce
IIPUBENCHUS IPAKTUYECKUX IIPUMEPOB, aITOPUTMOB, BADUAHTOB, HO, B LIEJIOM, BEPHO
IIPUMEHSET Ha IIPAKTUKE TEOPETUUECKUE ITOJIOKEHUS.

Pemenue 3amaum BepHOE, HO MyTh HE pAalMOHAJIEH WM HMEIOTCA OAMH - JiBa
HezoueTa™.

[TosrydeHbl OTBETHI HA OOJIBIIMHCTBO YTOYHSIIOLUIMX BOIPOCOB.

0,9

Pemenne BepHoe, HO NyTh HE palMOHAJIEH M HMMEIOTCA JABa - TPU HEJOYETa WIH
HerpyObIX omuOku**. OTBEeT Ha TEOpeTUYEeCKHMH BOMPOC JlaH, NPUBEICHBI BCE
OCHOBHBIE (POPMYJIBI, TIPEACTABICH WX BBIBOJ C HE3HAYMTEILHBIMU 3aMEUaHHSIMH,
MIpE/ICTABIECHBI Bce MosicHEHUsl. B orBete 3ameueno 1-2 Herounoctu. [loctynaronuit
OPUBOJUT HEKOPPEKTHbIE IMPAKTUUECKWE NPUMEPHI, aJFOPUTMbl, BapHUAHTHI,
OTPaXKAOIIUE HE IOJHOE NMOHUMAHUE MPUIIOKEHUS TEOPETHUYECKUX IOJIOKEHUN Ha
npaktuke. [lomydensr 0TBeTHI Ha OOJIBIIYIO YaCTh YTOYHSIONIUX BOIPOCOB.

0,8

Pemenne BepHOe, HO NIyTh HE palMOHAJIEH W MMEIOTCS JBa - TpU HEIO4YeTa U
HerpyObIx ommOku. OTBET Ha TEOPETUUYECKUI BOIIPOC JIaH, IPUBEIEHBI BCE OCHOBHBIE
(bopMyIIbl, MPEACTaBICH WX BBIBOJ C HEKOTOPHIMU 3aMEUaHHMsIMM, MPUBEIEHBI BCE
nosicieHus. B otBere 3ameueHo 1-2 HerowyHoctu. IlocTymaromuii mOpuUBOAMT
HEKOPPEKTHBIE NPAKTUYECKUE IPHUMEPBI, aITOPUTMBI, BapUaHTBI, OTpa)karollUe HE
MOJIHOE TMOHMMAaHHE MPUMEHHMMOCTH TEOPETUYECKUX IIOJIOKEHUH Ha TpPaKTHKE.
ITonyyensl oTBeThl Oojiee yeM Ha 50% yTOUHSIONIMX BOIPOCOB.

0,7

Xox pelieHus 3a7a4un BEPHBIN, HO €CTh HECKOJIBKO HErpyObIX OIIMOOK MM pelIeHHE
He 3aBepuieHo. OTBET Ha TEOPETHUYECKUN BONPOC JAH, IPUBEIEHBI BCE OCHOBHBIC
dbopMyIbl, caenaHa IONBITKA MPOU3BECTH BBIBOJ (QOpPMYJ, IPEACTaBIEHBl BCE
HeoOXo/uMble MosicHeHus. B oTBere 3ameueHo 2-3 HerouyHocTH. IlocTynarommii He
IIPUBEJ IPUMEPOB, AJITOPUTMOB, BAPUAHTOB WJIM OHU HE BepHBIE. [lomydeHsl OTBETHI
Ha Psil YTOUHSIOLIUX BOIIPOCOB

0,6

Xon pereHus 3aa4i BEpHBIN, HO €CTh HECKOJIBKO HETPYOBIX OMIMOOK U pelieHne He
3aBepiieHo. OTBET Ha TEOPETUYECKHM BOMPOC JlaH, MPHUBEAEHBI BCE OCHOBHBIE
dbopmyel 6e3 BBIBOJIA, MPEACTABICHBI BCE HEOOXOIUMBIE TIOSICHEHHS C 3aMEYaHUSIMU
B HUX. B orBeTe 3ameueHo 2-3 HerouHocTu. [locTymarouiuii He mpuBENl MPUMEPOB,
aJTOPUTMOB, BapUaHTOB WM OHU HE BepHbIe. [lomydeHbl OTBETHI Ha HECKOJIBKO
YTOYHSIOIIMX BOIIPOCOB.

0,5

Jonymiens! rpyObie ommOKku™**, Ho OTBET MoyueH (HeBEPHBIN).

OTBer Ha TeOpeTHMUeCKUi BOMpOC JHaH dYacTUuHO. [IpencraBieHa Oonbluas 4acTh
OCHOBHBIX (hopmyn u nosicHeHuil. [Ipu cobecenoBaHMM OTBETHl Ha HEPACKPHITHIE B
OTBETE BOIPOCHI JaHbl C MOMOIIBIO 1-2 HABOASIIMX BOIIPOCOB 3K3aMEHATOpA.

04

Jlonyiensl rpyObie OIMOKH, OTBET HE MOTYYEH.
OTBeT Ha TEOpEeTHUYECKHM BOIpOC aaH 4acTuyHo. IIpencraBieHa 4acTh OCHOBHBIX

0,3
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dopmyn u mnosicienuit. Ilpu cobecemoBaHMM OTBETHI Ha HEPACKPHITHIE B OTBETE
BOIPOCHI JaHbI C IOMOIIBIO 2-3 HABOASIIMX BOIIPOCOB 3K3aMEHATOpa.

JomnyiieHsl TpyOble OMMOKH, M OTBET HE TMOJIyYeH, JIMOO pEIIeHUue JIUIIh HA4aTo, TO 0,2
yro Havato - 0e3 ommuOok. [locTymaromuii O4YeHb MOBEPXHOCTHO (0OTEKaeMO)
OTBEUaeT Ha TeopeTuueckuid Bompoc. He Brmageer Tepmunosiorued. Ilpu
co0OeceloBaHNM OTBETHl Ha HEPACKPHITBIE B OTBETE BOIMPOCHI HE JAaHBI JaXe C
MOMOIIbI0 HABOJALIMX BOIPOCOB SK3aMEHATOPA.

Pemenne HauaTo, HO IPOJABUIKEHNUE HUYETO HE AaeT JUiA pesyibrara. [locrynaromuin 0.1
IBITACTCAd OTBETUTh HAa TEOPETHYECKUH BOIPOC, HO OTBET B OOJbIIEH YacTu He
COOTBETCTBYET TEME BOIIPOCA.

3&,[[3‘13 HC pfliajaCb WM HaIlMCaHbl TOJBKO HMCXOJHBIC JAaHHBIC. OTBeT Ha BOIIpOC 0
OTCYTCTBYCT MJIM IMMOJIHOCTHIKO HC COOTBCTCTBYCT TCMC BOIIPOCA.

*Henouer - He3HAuMTENbHBIC (HENPUHIMIHAIBHBIE) apu(MeTHUYecKue, rpaMMaTHYeCKHe
OLIMOKHU

**HerpyOble OIIMOKHM - TEXHUYECKUE OIMMOKM B MPUMEHEHHH (OPMYI, HE BIUSIOIIME HA
CMBICJI PELIeHHUs; HEOOOCHOBAHHOCTD JIOTHYECKUX (BEPHBIX) BHIBOJIOB.

***['pyOble ommOkmu: Jlornueckue, MNpPUBOJAIIME K HEBEPHOMY  3aKIIOUEHHIO;
apudmeTnyecKkue OMIMOKHM, HCKaXAIONIMEe CMBICT OTBETa; HEBEPHBIM YepTeXk B TEXHUUYECKUX
3a/layax; IPUHILUIIHNATbHBIC OUTMOKU B IPUMEHEHHH 3JIEMEHTAPHBIX (GOPMYII.
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