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1. OBIIAA XAPAKTEPUCTHUKA MOYJIA DiiekTpryeckas 4acTh JIeKTPOCTAHIIUA 1
NOACTAHIM I

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

B momynb BxoasT aucuurinibl: « OCHOBBI TEXHUKHU BRICOKHX HAIPSHKEHUN»; « IEKTPOOOOPY10BaHHE
AJIEKTPOIHEPTETUUECKUX YCTAaHOBOK»; «Bompockl (yHKIMOHUPOBAHUS JJIEKTPUUYECKUX CTAHIMA W
MOJICTAaHIMI» M MPOEKT Mo Monayio. M3ydaercs OCHOBHOE 3JIEKTPOTEXHHUYECKOE 000pyIoBaHHE
ANEKTPOIHEPIeTUYECKUX YCTAHOBOK U METO/IbI €ro BbIOOpa. PaccMaTrpuBatoTcs ycinoBuil paboThl M METOIbI
BBHIOOpa OCHOBHOTO M BCHOMOTIaTEIbHOTO CHJIOBOTO OOOPYIOBaHHS 3JIEKTPOCTAHLUMN W IMOJACTAHIUH.
N3yyaroTcs sBIEeHUS U MPOIECCHI, CBA3aHHbIE ¢ BHIOOPOM MaTEpUajOB BHICOKOBOJIBTHOMN H3OJISILHH, €€
WCIIBITAHUEM C MPUMEHEHHUEM CIIELHUAJIbHBIX UCIBITATENIBHBIX YCTAaHOBOK. PaccmaTpuBaroTCsl BOJIHOBBIE
MPOLIECCHI B BJIEKTPOIHEPTETUUECKUX CUCTEMAX, CBSI3aHHBIE C NEPEHANPSHKEHUSAMHU, KOTOPhIE BOSHUKAIOT
KaKk B pe3yJbTaTe BO3JACHCTBUS MNPUPOAHBIX (HAKTOPOB, TaKk U (PAKTOPOB, CBA3AHHBIX C pabOTOM
ANEKTPUYECKUX CHUCTeM. V3yualoTcs OCHOBHBIE METOABl OTrPAaHUYECHUS TepeHANpPsDKeHUH, BbIOOpa
3alIUTHOM amnmaparypbl. METOJIBI M CPEACTBA BBINOJIHEHUS MOJHUE3AIIUTHl 3JaHUH U COOPY>KEHHIL.
N3yuaroTcst cxeMbl 3JIEKTPUUYECKUX COEMHEHUN pACTIPEETUTENIbHBIX YCTPOUCTB AIEKTPUUECKUX CTAaHLIUMA
u mojctaHimii. M3yuaeTcs reHepupyromiee 0O0OpPYIOBaHMS DSJICKTPOCTAHIMM, PEXKHUMBI €ro paloTHI.
PaccMaTpuBaroTCs ¥ aHATM3UPYIOTCS OTIEPATUBHBIC MEPEKITIOUCHUS HA 00BEKTaX ANEKTPOIHEPTCTUKH.

1.2. CTpykTypa u 00beM MOy

Tabmuna 1
O0beM AUCUHUIIIMH MOTYJIS
Ne N BCEro MOAYJIsl B 3a4€THBIX
l'[epellem, AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/n eTHHULIAX
1 OCHOBBI TEXHUKH BBICOKHX HAIPSKEHUN 3
2 D1eKTpooOopyI0BaHHE AIIEKTPOIHEPTETHIECKUX YCTAaHOBOK 4
3 Bompocsl pyHKIIMOHUPOBAHUS NEKTPUUECKUX CTAHIIMNA U
MOACTaHIUI 3
4 [IpoekT no MoayIt0 DIEKTpUYECKas YacTh JIEKTPOCTAHLUUNA U
HOJICTAaHIIUU 1
HUTOTI'O o momysro: 11
1.3.11ocieqoBaTe/IbHOCTH OCBOCHHUSI MOYJISA B 00pa30BaTeJIbHOM MPOrpaMmme
IIpepekBU3UTHI MOYJIsI He npeagycmotpensl
IMocTpeKBU3UTHI U KOPEKBU3UTHI He npegycmotpensr
MOIYJIs

1.4. Pacnipenejienne KOMICTEHUMI IO AUCHUINIMHAM MOAYJs, IUIaHHpyeMble pPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOXYJIIO



Tabmumna 2

Ilepeyennb
Kox u HaumeHoBaHue Ili1anupyemble pe3yibTaThl 00yUeHUs
AUCHUTLIUH
KOMIIETEeHIMHU (MHAUKATOPBI)
MOYJIfA
1 2 3
Bomnpocsl ITK-38 - Cnocoben 3-9 - OnuceIBaTh YCTPOHCTBO U paboTy
(YHKIIMOHUPOBAH | OCYIIECTBISITH BHIOOP CUHXPOHHBIX TypOOT€HEepaTOPOB U
us TEXHOJIOTMYECKOTO TUAPOreHEPATOPOB
3IEKTPUUYECKUX ob0opyaoBaHus 00BEKTOB
. 3-10 - OnuchIBaTh CUCTEMBI OXJIAXKICHUS U
CTaHUUHU U AIEKTPOIHEPIeTUKH,
. peryJIupoBaHusl CHHXPOHHBIX T€HEPaTOPOB
MOACTaHIIU N y4acTBOBaTh B €ro

00CITy’)KUBaHUH U PEMOHTE

3-11 - OnuceIBaTh Harpy304HbIE
XapaKTePUCTUKHU PEKUMOB PaOOTHI
TeHepaToOpOB

3-12 - OOBACHATH NPUHLIMIIBI U [TpaBUIIA
IIOCTPOEHHUS CXEM DJIEKTPUUECKUX COCIUHEHUM
HEProOOHEKTOB

3-13 - OnuceIBaTh NOPSAIO0K BHIMOJHEHUS
OTICPAaTUBHBIX MEPEKIIOYECHUI HAa 00BEKTaX
AIIEKTPOIHEPTETUKU

V-6 - BbiOupath panoHaIbHBIA BapUaHT
CXEMBI AIIEKTPUYECKUX COCAMHEHUH
IHEProoObEeKTa

V-7 - ®opmynupoBaTh NOPAIOK MIPOU3BOJCTBA
OTepaTUBHBIX MEPEKITIOYCHHH

I1-5 - MozaenupoBaTh BKIKOYEHUS T€HEPATOPOB
Ha MapauieJIbHYI0 paboTy C JIEKTPUIECKON
CUCTEMOM

[1-6 - [IpearaTe paliMOHAIBHBINA BApUAHT
CXEMBI IEKTPUUECKUX COCAMHEHUI
HEPTro0OBEKTa

[TIK-41 - Cnocoben
OCYILECTBIISATH BBIOOD
TEXHOJIOTUYECCKOI'O
obopynoBaHus 00BEKTOB
ANIEKTPOIHEPTETHKH,
Y4aCTBOBATh B UX
IMPOCKTUPOBAHNN

3-9 - OnuceIBaTh yCTPOICTBO U paboTy
CHHXPOHHBIX TypOOTreHepaTopoB U
THJIPOTEHEPATOPOB

3-10 - OncEIBaTh CUCTEMBI OXJIAXKICHUS U
peryJIupoBaHusl CHHXPOHHBIX T€HEPATOPOB

3-11 - OnuceIBaTh Harpy304YHbIE
XapaKTePUCTUKH PEKUMOB PaOOTHI
re€HEpaToOpOB

3-12 - OOBACHATH NPUHLIMIIBI U [TPaBUIIA
IIOCTPOCHHUS CXEM BJIEKTPUUECKUX COCIUHEHHM
SHEPTOO0OBEKTOB




3-13 - OnucsiBaTh NOPSAIOK BBITOJIHEHUS
OTIEPATUBHBIX MEPEKIIOYCHUN Ha 00BEKTaxX
AJIEKTPOIHEPT € TUKU

V-6 - BeiOupath paniioHaIbHBIN BapHaHT
CXEMBI JIEKTPUUECKUX COCTUHEHHM
HEPTrooObEeKTa

V-7 - ®opMyaupoBaTh NOPALOK IIPOU3BOACTBA
OIEPATUBHBIX NEPEKIOYECHUN

I1-5 - MoaennpoBaTh BKIKOYEHUS TEHEPATOPOB
Ha MapauleIbHyI0 paboTy ¢ JIEKTPUIECKON
CUCTEMOM

I1-6 - Ilpeqyarats panoHaIbHBIA BapUAHT
CXEMBI JIEKTPUYECKUX COCIUHEHUN
HEProoObEKTa

OCHOBBI TEXHUKHU
BBICOKHX
HanpsHKEHUN

[1K-38 - Cnocoben
OCYIIECTBIISATH BHIOOD
TEXHOJIOTUIECKOTO
00opy10BaHUs 0OBEKTOB
AJIEKTPOIHEPT e TUKH,
Y4acTBOBAaTh B €TO
00CITy>)KUBaHUH U PEMOHTE

3-1 - OnuceIBaTh OCOOEHHOCTH
ANEKTPUICCKOTO paspsiia B TUIICKTPUKAX

3-2 - OOBSICHITh OCHOBHBIE TPUHITUTIBI
BBITIOJTHEHUS BHEIIIHEH U BHYTPEHHEH
W30JISIIAH 3JIEKTPOYCTaHOBOK BBICOKOTO
HATPSDKEHUS

3-3 - OnuceIBaTh OCHOBHBIE METOIbI
WCIIBITAHUS BHEIIHEW U BHYTPEHHEN U30JIS1UN
YCTaHOBOK BBICOKOI'O HAIIPSKEHUS

3-4 - OnuceIBaTh OCHOBHBIE IPUYUHBI
MOSIBJICHUS MTEPEHAIPSKEHUHN, METO/IbI 3aLUTHI
OT HHX, CIIOCOOBI MOTHHE3AIIUTEI

V-1 - AHanu3upoBaTh BOSHUKHOBEHHUS
MEpEHANPSHKEHUI U TIOBPEKIAEMOCTD,
BBIOMpATh MaTepHaJIbI 1151 BBICOKOBOJILTHOM
W30JISILMH, UCIIOJIB3YSI OCHOBHBIE ITOJIOKECHHUS
TEOPHUH DIIEKTPUYECKOTO pa3psiia B
IUBJIEKTPUKAX

V-2 - BpiOupath 3aIIMTHBIE annapaTsl 1
OTrpaHUYCHUS NIEPEHANPSKCHUMN B
JJIEKTPOIHEPrETUYECKON CUCTEME

[1-1 - OcymiecTBnATh 000CHOBAHHBIHN BHIOOP
U30JIALUHU BBICOKOBOJIBTHOI'O 000PYOBaHUS

I1-2 - ImeTh npakTUYECKU OMBIT BEIOOpPA
3aILUTHOM ammapaTypsl s OTpaHUYECHUS
MIEPEHAIPSKEHUN B DJIEKTPOIHEPI€TUUECKOU
CUCTEME




[TK-41 - Cnocoben
OCYIIECTBIISITH BBIOOD
TEXHOJIOTUYECKOTO
o0opyoBaHus 00BEKTOB
ANIEKTPOIHEPTETHKH,
Y4aCTBOBAThb B UX
IMPOCKTUPOBAHHUN

3-1 - OnuceIBaTh 0OCOOEHHOCTH
ANEKTPUIECKOTO pa3psia B TUIICKTPUKAX

3-2 - OOBSICHATH OCHOBHBIC TTPUHITUTIBI
BBITOJIHEHHS BHEIIIHEN U BHYTPEHHEH
U3OJISILIUM 3JIEKTPOYCTaHOBOK BBICOKOTO
HaANPSDKEHUS

3-3 - OnuceIBaTh OCHOBHBIE METOIbI
HCIIBITAaHUS BHEIIHEW U BHYTPEHHEN U30JISA1UN
YCTaHOBOK BBICOKOI'O HAIIPSKEHUS

3-4 - OnuceIBaTh OCHOBHBIE TPUYMHBI
MOSIBJICHUS [IEPEHANIPSKEHHM, METO/IbI 3aIIUTHI
OT HUX, CIOCOOBI MOJTHUE3AIUTHI

V-1 - AHanu3upoBaTh BO3HUKHOBEHHUS
NIEpPEHANPSKEHUN U TIOBPEXK1aEMOCTb,
BBIOMpPATh MaTepHabl 1J1sl BRICOKOBOJIBTHOM
U30JISILIMM, UCIIOJIB3YSl OCHOBHBIE M10JIOKEHUS
TEOPUU JIEKTPUUECKOI0 pa3psia B
TUBJIEKTPUKAX

V-2 - BeiOupath 3aniuTHBIC armapaThl s
OTpaHUYCHUS TIEPEHANPSDKCHUHN B
AJIEKTPOIHEPTETHUECKON CUCTEME

I1-1 - OcymiecTBasATH 000CHOBaHHBIH BEIOOD
M30JIIUH BBICOKOBOJIETHOTO 000PY0BAaHUS

[1-2 - UmeTh mpakTUYECKUI OTBIT BEIOOpA
3alUTHON anmapaTtypsl UIsl OrpaHUYECHUS
MEePEeHANPSIKEHUN B DJIIEKTPOIHEPTETUUECKOM
cCUCTEME

IIpoext no
MOZYJIIO
DneKkTpuyeckas
4acTh
3JIEKTPOCTAHIUI
U MOJCTAHIUN

I1K-38 - Cnocoben
OCYILECTBIISATH BBIOOD
TEXHOJIOTUYECKOTO
o0opyoBaHust 00BEKTOB
ANIEKTPOIHEPTCTHKH,
y4acTBOBATh B €r0
00CITyKUBaHUU U PEMOHTE

3-8 - XapakTepu30BaTh METO/IbI OLIEHKHU
TEXHHKO-IKOHOMHYECKUX MOKa3aTeINeH
00BEKTOB IIEKTPOIHEPTETHKH

3-12 - OOBSACHATH MPUHIIMIIBI U TIPABUIIA
MIOCTPOCHHUS CXEM DJICKTPUUECKUX COCTUHEHHM
SHEProOOBEKTOB

V-2 - BeiOupath 3aIMTHBIE annapaTsl 1
OrpaHUYCHUS NIEPEHANPSKCHUMN B
JIEKTPOSHEPIETUYECKON CUCTEME

V-3 - OueHuBaTh pEeKUMBI 3aTPYy3KH CHIIOBBIX
TpanchopmMaTopoB

V-4 - OcyuiecTBisTh BEIOOP U IPOBEPKY
anmapaTroB M TOKOBEIYIIHX YacTei 00BEKTOB
3JIEKTPOCETEBOT0 KOMILIEKCA




V-6 - BbiOupate panoHaIbHBIA BapUaHT
CXEMBI AIIEKTPUYECKUX COCAMHEHUH
IHEProoObEeKTa

I1-3 - BeimonHsaTs pa3zpaboTKy MPOEKTOB
3JIEMEHTOB 0OBEKTOB 3JIEKTPOCETEBOTO
KOMILIEKCa

I1-6 - Ilpenyarats panoHaIbHBIA BapUaHT
CXEMBI JIEKTPUUECKUX COETUHEHUM
HEProoObEeKTa

[IK-41 - CriocobeH
OCYIIECTBIISATH BHIOOD
TEXHOJOTHYECKOTO
o0opyoBaHus 00BEKTOB
3JIEKTPOIHEPI € THUKH,
y4acTBOBAaTh B HX
MIPOEKTUPOBAHUH

3-8 - XapakTepru30BaTh METOIbI OIIECHKHU
TEXHUKO-IKOHOMHYECKUX MOKa3aTenen
00BEKTOB PIIEKTPOIHEPTETUKU

3-12 - OOBACHATH NPUHLIUIIBI U IPaBUIIA
IIOCTPOEHHUS CXEM DJIEKTPUUECKUX COCIUHEHUM
HEProOOHEKTOB

V-2 - BoeiOupath 3aluTHBIC armapaThl s
OTpaHUYCHUS TIEPEHANPSDKEHUH B
AJIEKTPOIHEPTETHIECKON CUCTEME

V-4 - OcyuiecTBisATh BEIOOP U IPOBEPKY
anmapaTroB ¥ TOKOBEIYIIHX YacTei 00BEKTOB
3IIEKTPOCETEBOr0 KOMILIEKCa

V-6 - BeiOupath panioHanbHbIN BapUaHT
CXEMBI IEKTPUUECKUX COCAMHEHUI
IHEPTro0ObEeKTa

I1-3 - BemonHATh pa3paboTKy IPOEKTOB
3JIEMEHTOB OOBEKTOB HIIEKTPOCETEBOTO
KOMILIEKCa

[1-6 - [IpeutaraTe palMOHAIBHBINA BApUAHT
CXEMBI JIEKTPUUECKUX COCIMHEHUN
HEPTrooObEeKTa

DnexTpoodopyao
BaHUC
JIEKTPOIHEPTeTH
YECKHUX
YCTaHOBOK

I1K-38 - Cnocoben
OCYILECTBIISATH BBIOOD
TEXHOJIOTUYECKOTO
obopynoBaHus 00BEKTOB
ANIEKTPOIHEPTCTHKH,
y4acTBOBATh B €T0
00CITy’)KUBaHUH U PEMOHTE

3-5 - OnuceIBaTh ycaoBUs pabOTHI
MIPOBOJIHUKOB U amIapaToB

3-6 - OnuceIBaTh yCIOBUS BEIOOPA CUIOBBIX
3IIEMEHTOB JIEKTPHUECKOMN CEeTH

3-7 - OOBACHATH KpUTEPHH BbIOOpA
COBPEMEHHBIX KOMMYTALMOHHBIX aIIapaToB

3-8 - XapakTepru30BaTh METObI OLIEHKH
TEXHUKO-D)KOHOMHYECKHX MOKa3aTesen
00BEKTOB JIEKTPOIHEPTEeTUKU

V-3 - OueHUBaTh PEKUMBI 3aTPy3KH CHUIIOBBIX
TpaHcGpopmMaTopoB




V-4 - OcyuiecTBisTh BEIOOP U IPOBEPKY
anmapaTroB ¥ TOKOBEIYIIHX YacTei 00BEKTOB
3NIEKTPOCETEBOT0 KOMILIEKCa

V-5 - OueHUBaTHL TEXHUYECKOE COCTOSITHUE
o0opyIoBaHUs

I1-3 - BemonsATe pa3paboTKy IPOEKTOB
3JIEMEHTOB 0OBEKTOB HIIEKTPOCETEBOTO
KOMILIEKCa

[1-4 - BeiOupath napameTpsl peryIupyromux 1
KOMIIEHCUPYIOLIUX YCTPOUCTB

[TIK-41 - Cnocoben
OCYILECTBIISATH BBIOOD
TEXHOJIOTHUYECCKOI'O
o0opyoBaHus 00BEKTOB
ANIEKTPOIHEPTCTHKH,
Y4aCTBOBATh B UX
IMPOCKTUPOBAHNN

3-5 - OnuceIBaTh ycaoBUs pabOTHI
MIPOBOJIHUKOB U amIapaToB

3-6 - OnuceIBaTh yCIOBUS BEIOOPA CUIOBBIX
3IIEMEHTOB JICKTPHUECKOMN CEeTH

3-7 - OOBACHATH KpUTEPHH BbIOOpA
COBPEMEHHBIX KOMMYTAILMOHHBIX aIIapaToB

3-8 - XapakTepru30BaTh METObI OLIEHKH
TEXHUKO-D)KOHOMHYECKHX MOKa3aTesen
00BEKTOB JIEKTPOIHEPTEeTUKU

V-3 - OueHuBaTh PEKUMBI 3aTPy3KH CHUIIOBBIX
TpaHcGpopmMaTopoB

V-4 - OcyuiecTBisTh BEIOOP U IPOBEPKY
anmapaTroB ¥ TOKOBEIYIINX YacTei 00BEKTOB
AIIEKTPOCETEBOT0 KOMILIEKCa

V-5 - OueHuBaTh TEXHUYECKOE COCTOSIHHE
o0opyI0BaHUS

I1-3 - BemonHATh pa3paboTKy IPOEKTOB
3JIEMEHTOB 0OBEKTOB HIIEKTPOCETEBOTO
KOMIUIEKCa

[1-4 - BeiOupaTh mapameTphl peryJIUpPyIONUX U
KOMITEHCUPYIOUINX YCTPOMCTB

1.5. ®opma o00y4eHus

OOyueHnue 1o TUCHUILITMHAM MOJIYJISI MOXKET OCYILIECTBISATHCS B OUHON U 3a04HOM popmax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
OCHOBBI TEXHHMKH BBICOKUX HANPSKEHUHN

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Y4eHas cTeneHb,
Y4YeHoe 3BaHHue

IHoapasnenenne

Ne ni/m | ®amuausa Umsa OTyecTBO HoyxHOCTH

1 CepreeB Anekcanap KaHau1atT Houent ANEKTPOTEXHUKHI
I/IFOpeBI/I‘I TCXHUYCCKUX HAYK,
JOIEHT

2 [Manuna Enena [laBnoBHa KaHauaaT Jouent JJIEKTPOTEXHUKHU
NeJaroru4ecKnx
HayK, 0€3 y4eHOro
3BaHMs

PexomMeH10BaHO Yy4eOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PaabCKUN SHEPreTUUECKU

[Iporokon Ne 3 ot 16.05.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuma 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TE€MbI
DNEeKTpUYEeCcKue pa3psiabl B
P1 raszax, XUJKUX U TBEPIBIX
JTUAIIEKTPUKAX
Kongurypanus snekrpudeckux mosieid. MoHU3aImoHHbIe TPOIECCH
P1 B rase. Bunpl nonusanuu. JlaBuHa 35€KTpOHOB. Y clIOBHE
CaMOCTOATENBLHOCTH pa3psiaa. 3akoH Ilamena. AHanmuTHUYECKOE U
T1 [Ipouecchl B razax ONBITHOE HAXOXKJICHUE Pa3psAHOrO HANPSKEHUS B Ta3ax B

OHOPOJHBIX ¥ HEOIHOPOIHBIX NOMSAX. BnusHne BpeMeHn
MIPUIIOKEHUS HAIIPSDKEHUS Ha AJIEKTPUUYECKYIO IPOYHOCTh ra30BOM
M30Js10UU. BoJIbT-CeKyHHAs XapaKTEpUCTHKA.

Koponnsiit paspsan. [lotepu sHEprUM Ha KOpOHUpPOBaHUE. Pa3psin B
BO3/1yX€ BJIOJIb [IOBEPXHOCTU U30IATOPOB. Pa3psa Bnois

P1 MIPOBOJAIIEHN U 3aIPA3HEHHON ITOBEPXHOCTH U30JIATOPA.
CKoap341uii pa3ps1 U ero 3aBUCUMOCTb OT KOHCTPYKITUH:

T2 Tunel pa3psaoB
T€OMETPHUU ANEKTPOAOB, B3AUMHOTO PACIIOJIOKEHHUS IJIEKTPOJIOB,
paccTosHUA MEXKIY JIEKTPOIaMU, MaTepUana U30JIIUMOHHON
KOHCTPYKIIUH. YacTUYHBIE pa3psiibl 1 MOHWU3AIMOHHBIN TPOOOH
TBEPAOU U30JISILHUU.

P2 BricokoBOJIbTHAS U30JIALUS

P BuemHAs u30is11g BO3yIIHBIX JUHUN U pacipeAeIUTENbHBIX

ycrpoiictB. 'OCT 1516.2-93. M301TOPHI BBICOKOTO HANPSXKEHUSL.
T1 BHEIIHAS H30/IAIHS OCHOBHBIE ANEKTPUYECCKUE 1 MEXAaHHUECKHE XapaKTEPUCTHKH
H30ATOPOB. JIMHEHHBIE N30JIATOPHI: IUTHIPEBHIC, TOIBECHEIE,
Tapenpyareie, crepHeBble. OMOpHBIE U MPOXOIHBIE U30JIITOPHI.
CrerneHp 3arps3HeHHOCTH U KaTeropus SJIEKTPOOOOpYIOBaHUS.




I'OCT 9920-89. CienmanbHbIE H30JIATOPHI I PaiiOHOB
TIOBBIIICHHOTO 3arpA3HCHUA.

P2
T2

BuyTpenusia uzonsnus

T'OCT P 55192-2012. BHyTpeHHSIs1 H30JISILUS 3JIEKTPOYCTaHOBOK.
TpeboBaHus K daeKTpHIecKoi mpounocTy m3oisamun. [[OCT P
55195-2012. CrrocoOsI yCHIeHHS BHYTPEHHEH N30SI
KOMOMHHMPOBAaHNE AUAIEKTPUKOB, PETYINPOBAHNE DIIEKTPUIECKUX
noJicii. CpoK CI1y>KObI U30JIAIUU U CIIOCOOBI €r0 YBEIUYCHHMS.
[Ipo6oit nzonsuuu. Yactuunsie paspsasl. MacinobapbepHas
n3omsinud. bymakHo-MacsHas uzonauus. M3o0mamus Ha ocHOBE
koMmnayHj0B (RIP-u3omnsius). BnusHre moBBIIIIEHHBIX
HalpsuKEHHOCTEW Ha XapakrepucTuku RIP-uzonsauuu. BHyTpeHHs s
ra3zoBas M30JIAIHs. Diera3opas (SF6) n30m1sa1us 1 ee 0COOCHHOCTH.
Hcnonb3oBaHKe ra30BbIX CMECEH IIPU BHITIOJIHEHUH BHYTPEHHEN
m3oisinud. [IpumeHerne BakyyMa Kak BHYTPEHHEH H30JISIHH.

P2
T3

I/I3OJ'I$ILII/IOHHLIC KOHCTPYKIIUH

W3onsmmroHHbIe KOHCTPYKIIMY BHICOKOBOJIBTHOTO 000Dy TOBAHHMS.
OO0mrast XapakTEePUCTHKA U30JISIIIMOHHBIX KOHCTPYKITHH.
[Ipoxonnsie u3onsaTopsl. JInHeitable n30aATOPH. CTaHIMOHAPHO-
anmapaTHBIE H30STOPHI. V305111 BBICOKOBONBTHBIX
KoHzIeHcaTopoB. M3omsiuus Tpanchopmaropos. M3onsmms
aneKkTpudeckux MamuH. M3onsus kabeneid. M30msmus BBOJOB.
[IpuMeHeHne NoNMMEpHBIX MaTEPHUAIOB IIPH BHITIOJTHEHUN
M30JSIIIMOHHBIX KOHCTPYKIUH. BrustHue atmocdepHbIX 1
MIPUPOIHBIX (PaKTOPOB HA PECYpPC MOJIMMEPHON U3OIISAILIUU
(ocobeHHOCTH TPUMEHEHN KPEMHHU-OPTaHIYECKUX MaTepHAIOB B
JIECHOM 30HE).

P2
T4

HcneiTanus 30N

[podunakTika nzonsauu. M3amepeHne cOMpOTUBICHUS U30JISIUN
(ToxoB yTeukn). KOHTpOIbh U30JISAIUH TTO AUANEKTPUICCKUM
MOTEPAM. EMKocTHEBIE METOABI OIICHKHN COCTOSIHUA U30JISIITUH.
Kontpons BraxxHOCTH M30MsIMU. VI3MepeHue pachpeeneHus
HanpspkeHus. MeToibl 00HapYKEHHUSI YaCTUIHBIX Pa3psiIoB.
MeToabl perucTpaluy BEICOKOYACTOTHBIX COCTABIISIOLINX
YaCTHYHBIX pa3psiioB. VcIbITaHNE MTOBBIMIEHHBIM HAMPSKCHUEM:
3aBOJICKUE M IPOQUIaKTHYCCKHE. VCTBITaHNs HATPSDKEHUEM
MPOMBIIIIIICHHON YacTOTHI. VICTIBITAHNST UMITYThCHBIM
HanpspkeHneM. OCOOEHHOCTH UCITBITAaHUH H30JIAIHA Kabeme,
TpaHc(hopMaTOpOB, MaIIIHH.

P3

BricokoBonbTHOE
UCTIBITaTeNIbHOE 000pyIOBaHHE
1 U3MEpEeHHSA

P3
T1

Pe3oHancHbIe cxXeMBI
HUCIBLITAHUI

YcTaHOBKM 11 OTYYEHUSI IEPEMEHHBIX HANPSKEHUH.
OcoOeHHOCTH UCITBITaHUSI eMKOCTHBIX Harpy30K. Pe3oHaHCHBIE
CXEMBbI UCIIBITAHUM. Y CTAHOBKH JUIsI MOIYYEHUS BBICOKUX
MOCTOSIHHBIX HampsikeHuil. KackaaHblil reHepaTop NOCTOSHHOTO
TOKaA.

P3
T2

WMy IhCHBIC UCTIBITATEIIBHBIC
YCTaHOBKH

WMy iecHBIE UCTIBITATENBHBIE YCTAHOBKH. I eHepaTophl
HAMITYJIbCHBIX HalpsKEHUU. I eHepaTopbl KOMMYTAallMOHHBIX
nepeHanpsKeHui. I'eHepaTopbl UMITYJIbCHBIX TOKOB.

P3
T3

W3mepenne BBICOKHX
HaIpPsHKCHUM

W3mepenne BHICOKUX HANpPSHKEHUH. DIIEKTPOCTaTHYECKUE
BobTMETpEI. [llapoBbie pa3psaAHUKY. DIEKTPOHHbIE




ociniorpadel. Jlenurenu HanpsbkeHus. M3MepeHne IMIyIIbCHBIX
TOKOB. beckoHnTakTHbIe MeTOBI m3MepeHuit. [OCT P55193-2012.

HepeHanpm{(eHI/m H 3a1uTa oT

P4
HUX

P4 Knaccundukauus nepenanpsoxkennil. BHyTpeHHue nepeHanpspKeHus.
Bonnossie npouecchl B muHUSIX. [Ipenomienne u oTpaxxeHue BOJIH

T1 BosiHOBBIE IpoIIECCHI B Y3JIOBBIX TOUKaX. MHOroKpaTHble OTpaxeHus. Mckaxenue u
3aTyxaHue BOJH. BoTHOBBIE mporiecchl B TpaHChOpMATOpax
JMEKTPUIECKHUX MalliHaX.
IlepenanpspkeHus pu OTKIIOYEHUH HeHarpyxeHHbIX JIDIT u
OaTapell KOHIEHCATOPOB. EMKOCTHEIHN 2 (heKT HeHArpyKEHHBIX
e, [lepeHanpsoxkeHnst B HECHMMETPHYHBIX CXeMax MpH

P4 KOPOTKHX 3aMBIKaHHSX U B HEMOJTHO(DA3HBIX PEKUMAX.
KommyTarmonssle nepeHamnpsibkenus. @eppope3oHaHCHbIE

T2 [Iepenanpsoxenus B JIOII HaIIpsDKEHUS U METOJBI 3aIUTHI OT HuX. [lepenanpspkenus npu
KOMMYTAallUU UHAYKTUBHOM HArpy3KU BaKyyMHBIMHU
KOMMYTallMOHHBIMH aIllapaTamu, MepeHanpsLKeHUS IPU
KOMMYTaIl{ PEaKTOPOB M HEHATrPYKEHHBIX TPaHC(HOPMATOPOB
aera3oBeIMA (SF6) KOMMYTallHOHHBIMH aIllTapaTaMH B CETIX
BBICITINX KJ1accoB Hanpspkerus (500 kB u BoIme).

P4 AKTHUBHAs U IACCUBHAs 3alllUTa OT NepeHanpsbkeHuid. CpencTsa
3aIUTHl OT NepeHanpspkeHnid. OTrpaHIINTeNH epeHanpsHKeHNH.

T3 3ammra oT mepeHanpspkeHnit | JITMHHOMCKPOBBIC pa3psaaHukd. OCHOBHBIC TPeOOBaHMUS, 3aIIUTHEIC
XapaKTEepUCTUKH, KOHCTPYKTHUBHBIE HCTIOMHEeHH. Jlyroracsiue
anmapaThl.

P4 [Ilyntupytromue peaktopsl. [IpomonpHas v momnepeyHast
KoMmreHcanud. [lpuMeHeHne ynpaBisieMbIX ITYHTHPYIOIINX

T4 [IIyHTUpYOIIKE PEAKTOPHI peakTopoB (B T.4. ¢ TupucTopHBIM yrpaBienueM - CTATKOMog)
JUTSL yIIpaBJeHUs pexXuMHBIME cBoiicTBamu DC. Konmenius
FASTS.

P4 JvHHBIE TMHUY TOCTOSTHHOTO TOKA. JIMHUKM MOCTOAHHOTO TOKa KaK

JlnvHHble TMHMU ocTosHHOro | MHTErparop 99C pasnuuHbiX paiioHoB. IIpenmymiecTsa u

TS TOKa HEJOCTaTKH.

PS Monnuesamura

PS5 MosHus KaKk UCTOYHHK I'PO30BBIX MEepeHaNpsHKeHU. 3amura oT

MOoJIHHS MCTOYHMK TPO30BBIX | IPAMBIX y1apOB MOJHUHU. CTEPHKHEBBIE U TPOCOBBIE

m NIepeHANPSHKEHUH MOJIHMEOTBOABI. ['po303ammyTa BO3AyIIHbIX JIMHUH
3NEeKTponepeiadH.

P5 3a3zeMIIeHHUs B YCTaHOBKaX BBICOKOTO HAIPSKEHUS. 3a3€MIINTENH,

T2 3a3eMyIcHUS B YCTaHOBKax YCTpOfICTBa " XapaKTCPUCTUKU. Pacuer 3a3emuauTenei.

BBICOKOT'O HaIIPSHXKEHUSA

Pacnipenenenue HanpsHKEHUs BIOJIb 0OMOTOK Tpex(hazHOTo
TpaHchopmMaropa.

1.3. HanpaBneHHe, BH/IbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabmnuma 1.2



Hanpasnenune Bun TeXHOIO IS
BOCHHUTATEIBHON | BOCHUTATEIHHOMN BOCHUTATETLHOI KOMITETEHIIHS Pesynbrats
EeATEIbHOCTH EeATEIbHOCTH CSITETBHOCTH 00yeHHs
[1K-41 - Cnocoben | V-2 - Bribupatb
OCYIICCTBIIATh 3aIATHEIE
BBIOOD armaparsl Jis
TEXHOJIOTHYECKOTO OTrpaHUYCHUS
00opyIoBaHUs nepeHanpsHKeHUN B
Mpodhecerorans npodopuenranuo | TexHOIOrHS ) EE:E:TOB NICKTPOSHEPTETHH
HHAs CAMOCTOSITENLHO POPHEPTETUKH, | €CKOM CHCTeME
0¢ BoclTarue JEATEIBHOCTD padoTHI y4acTBOBATh B UX -1 -
MIPOCKTUPOBAHUH
Ocy1iecTBisITh
000CHOBaHHBIH
BBIOOD M3OJISAIIUN
BBICOKOBOJILTHOI'O
obopyoBaHus

1.4. IIporpaMMa AUCHMIIIMHBI PEATTM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHBbI
OCHOBBI TEXHHUKH BBICOKHX HANPSIKEHU I

DJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. Kagomckas, K. II.; DnexrpooOGopynoBaHHE BBICOKOIO HANpsIKEHHsS HOBOTrO MNoOKojieHUs. OCHOBHBIE
XapaKTEepUCTUKH U AJIEKTPOMArHuWTHBIE Mponecchl : MoHorpadwus.; HoBocuOupckuil rocymapcTBEHHBIN
TexHuueckud yHupepcuteT, HoocuOupck; 2008; https://biblioclub.ru/index.php?page=book&id=435981
(OneKTpOHHOE M3/IaHHE)

2. bouapos, 0. H.; TexHuka BRICOKHX HaNpsDKeHUH : yueOHOe mocodue.; M3natenberBo [lonmurexHmueckoro
YHHBEPCHTETA, Canxkr-IlerepOypr; 2013; https://biblioclub.ru/index.php?page=book&id=363032
(OneKTpOHHOE M3/IaHHE)

3. ; bubmusa snexrpuka: [1YD, MIIOT, IITD : npaktndeckoe pykoBOACTBO.; CHOMPCKOE YHHUBEPCUTETCKOE
u3natenbetBo, HoBocuOupek; 2011; https://biblioclub.ru/index.php?page=book&id=57229 (DnekrporHOE
W3/IaHHE)

4. Topenos, C. B.; U3onauusa u nepeHanpsykeHUsl B CUCTEMaxX 3JEKTpocHaOkeHus : yueOHoe mocobue. 1. ;
Hupext-Menna, MockBa, bepmun;  2016;  https://biblioclub.ru/index.php?page=book&id=430452
(DneKTpOHHOE H3/IaHHE)

ITeyaTHbIEe H3TaHUSA

1. Kagomckas, K. I1., JlaBpos, FO. A., Jlantes, O. U., Boctpukos, A. C.; DrnekTpoobopy10BaHIE BBICOKOTO
HAIPS’KCHUSL HOBOT'O  ITOKOJICHHUA. OCHOBHI:IG XapaKTCPUCTHUKU HU DJICKTPOMATrHUTHLBIC IIPOLCCChI
[Monorpadus].; HI'TY, HoBocubupck; 2008 (1 3k3.)

2. Kanomckas, K. I1., JlaBpos, 1O. A., Peiixepar, A. A., Boctpukos, A. C., Ilycrosoii, H. B.; [lepenanpsixenus
B JJICKTPUUYECKUX CETSIX Pa3IMYHOTO Ha3HAYCHHS W 3ammTa OT HUX : [yueOHuk].; HI'TY, HoBocubupck; 2004
(2 7x3.)

3. bazytkun, B. B., Jlapuonos, B. Il., [Tunrans, FO. C.; TexHuka BbICOKMX HampsbkeHui: M3zomsus u



NEPEHAIPSHKEHNS B AJIEKTPUUYECKUX CUCTeMax : YUYeOHMK JUIs BY30B.; DHeproaroMusnat, Mocksa; 1986 (21
9K3.)

4. Tutkos, B. B.; [lepenanpsxeHus 1 MoJIHHE3a1UTa : yueOHOE mocoOue JUIsl CTYJEHTOB BY30B, 00yYaroInXcs
10 HAMPABJICHUIO TOATOTOBKK MarucTpoB "Texaudeckas ¢puszuka".; Jlans, Cankt-IlerepOypr; 2016 (1 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI
https://digital-library.theiet.org/
https://onlinelibrary.wiley.com/
https://link.springer.com/
https://www.sciencedirect.com/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.scopus.com

https://www.tstu.ru/r.phpr=obuch.book.elib1

Matepunansl ajas aun ¢ OB3

Becoy xontent OBC mpencraBneH B Buze (ailioB crnenuansHOro (opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOIB30BaHUEM SKPAHHOMN JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CITPABOYHBIE H MOMCKOBBIE CHCTEMbI
http://lib.urfu.ru bubnuorexa YpdY

http://ldjvu-inf.narod.ru/telib.htm bubanoreka 31MeKTPOTEXHUKA U SJIEKTPOIHEPreTHKA

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI
OCHOBBI TEXHHKH BBICOKHX HANPSKEHU I

CBeenusi 00 OCHAIIEHHOCTH JUCIHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M JIA00PATOPHBIM
000opy/0BaHNEM U MPOrPaAMMHBIM O0ecneyeHueM

Tabmua 3.1
Ne Bunawl 3ansiTmii OcCHaIIEHHOCTH CHEeNHATbHBIX IlepeyeHb JNLEH3HOHHOTO
n/n MOMeLIeHMIl M MOMelleHn i VIS NPOrpaMMHOro o0ecrne4eHnst
CaMOCTOAITEILHONH padoThI
1 Jlexkmuu Mebens ayauTopHasi ¢ Office 365 EDUAS ShrdSvr ALNG

KOJINYECTBOM pabouuX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBUH C KOJUYECTBOM
CTYZCHTOB

Pabouee mecto npemnomaBarens
Hocka ayauropHas

[Tepugepuiinoe ycTpoicTBO




Jlaboparopubie
3aHATHSA

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

He tpebyercs

Koncynpranuu

Meb6enb ayauTopHas ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTUMIECTBOM
CTYZCHTOB

Pabouee mecTo nperoaaBaTeiisd

[Tonkmrouenue k cetu UHTEPHET

GoogleChrome

MozillaFirefox

Tekymuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecranus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

Pabouee mecto npenoaaBarens

[Togxmrouenue k cetn HTEpHET

GoogleChrome

MozillaFirefox

CamocTogTeabpHas
paboTa cTyA€HTOB

MeOenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUU C KOJIMYECTBOM
CTYJEHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaromuxcs

[Tonkmouenue k cetu MaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

GoogleChrome

MozillaFirefox




PABOYAS TIPOI'PAMMA JIUCHUIIJINHBI
DJ1eKTPOo0OOpyI0BaAHNE

JJIEKTPOIHEPTeTHYECKNX YCTAHOBOK

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHHue
1 JHmurtpuen Ctenan KaHJUJaT HayK, Jlouent aBTOMAaTU3UPOBaHH
AneKkcaHapoBUY JIOLIEHT BIX DJICKTPUICCKUX
CHCTEM
2 Kokun Cepreit EBrenbeBuu JIOKTOP [Ipodeccop | aBTOMaTH3UpPOBAHH
TEXHUYECKUX HayK, BIX BJIEKTPUUYECKUX
npodeccop CUCTEM

PexoMeHg0BaHO y‘leﬁHO-MeTOJII/I‘leCKHM COBE€TOM MHCTUTYTA YPaHBCKHﬁ 3H€pI‘€TH‘-I€CKHfI

ITIpoTtokon Ne 3 ot 16.05.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOBHS PE3yIbMAmos 00YyUeHUs NO360AUM 00YUAIOWEMYCSl NOBLICUMb YPOBEHb CAMOCTOSMENbHOCNIL
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMBbI
OCHOBHOE 3/1eKTPOTEXHUYIECKOE 000pyJ0BaHUE
P1 Beenenue P Py
3NIEKTPOIHEPreTUIECKUX YCTAHOBOK: OOIIHNE CBEICHHUSI.
P2 Ycnosus paboTH TPOBOJTHUKOB
U anmnapaToB
Tepmugeckoe u Harpes npoBOIHUKOB | aInapaToB JUIUTEIHHBIM TOKOM.
JIEKTPOJUHAMUYECKOE YpaBHEeHHE TEIUIOBOTO OanaHca, yCTAaHOBUBILUECS TEMIIEPATYPHI,
P2.T1 JIEHCTBUE TOKOB KOPOTKOTO IIOCTOSIHHASI BpeMEHM Harpesa. Harpes annaparos u IpOBOJHUKOB
3aMBIKaHUs Ha IPOBOAHUKU M | TOKOM KopoTkoro 3ambikanus (K3). TernoBoit uMmysbc TOKa
anmapaTsl KOPOTKOTO 3aMbIKaHus. TepMuueckas yCTOMUMBOCTD allapaToB.

[Morepu B mpoBOIHUKAX NPH ITEPEMEHHOM Toke. [ myOnuHa
[Torepu B mpoBOJHUKAX MPU
P2.T2 MIPOHUKHOBEHUS AIEKTPUYECKOTO NOJISL U IOBEPXHOCTHOE
IIEPEMEHHOM TOKE
pacrpeneeHue ToKa.

Kopotkue 3ambikanus (K3) B anekrpoycranoBkax. OCHOBHBIC
orpeneNieHus U o01Ias XapakTeprucTHKa mponecca. Tpexdasnsie
KOPOTKHUE 3aMbIKaHUS.

P2T3 Kopotkue 3ambikanus B MerToabl pac4eToB TOKOB TpeX(a3HOTO KOPOTKOTO 3aMBIKaHHSI.

) 3EKTPOYCTaHOBKaxX Cxewmsl 3amerienus. OnpezneneHre napaMeTpoB CXeM 3aMelleHuUs.
[IpeoOpazoBanus cxem 3amerieHus. OnpeneneHue TOKOB s
1r000r0 MOMEHTa BPEMEHH IpH IepexoqHoM mpouecce K3.
[IpuHUIKITEI OTpaHUYEHHS TOKA KOPOTKOT'O 3aMbIKaHMS.

[TpuHOMIIBI OrpaHUYEHUS -
P2.T4 CekuMoHNpOBaHME MEKTpUUECKOl ceTu. ToKkoorpaHUYHBaONINE

TOKOB KOPOTKOI'O 3aMbIKaHUsA
PCAKTOPHI. Pacmiemienue 0OMOTOK CUIOBBIX TpaHC(pOpMaTOpOB.




P3

SHCKTpI/I‘ICCKI/Ie KOHTAaKThI

P3.T1

BHGKTPI/ILICCKI/IC KOHTAKTBI

Konrakthsie coenunenus. Onpeaenenue. Moenb KOHTAaKTHOM
noBepxHocTu. Ousnueckue sIBICHUS IPU KOHTAKTUPOBAaHUU. Bubl
KOHTAaKTOB I10 XapakTepy conpuKocHOBeHHUs. [lepexonHbie
COTIPOTHUBJICHUS. J[oTycTUMEBIE YCIOBHS paOOTHl KOHTAKTOB IIPH
JUTATEITHHO TIPOTEKAIOIINX TOKaX U TOKaX KOPOTKOTO 3aMBIKaHUSI.
TpebOoBaHus K MaTepuaIaM KOHTAKTHBIX COCTUHEHUH.
HenonsuxHbIe 1 pa3MbIKarOIIUecss KOHTaKThl. O0J1acTh
NPUMEHEHUSI KOHTAKTHBIX COCAMHCHUM.

P4

OnexTpuyeckas ayra

P4.T1

OnexTpuyeckas ayra
IMOCTOAHHOI'O U IEPEMCHHOI'O
TOKa

OnexTpuueckas Ayra IOCTOSHHOTO TOKa: MPOLECChl HOHU3ALUHU U
JIEMOHU3ALMY; PACIPEACICHHE MTaICHUSI HAIIPSDKEHUS B IyTE;
BOJIbTaMIepHas xapakTepucTtrka (BAX) nyru mocTOSTHHOTO TOKa;
MIPOLIECC BOSHUKHOBEHUS 3NEKTpUUECKO yru. OCHOBHBIE
CHOCOOBI raleHus AyTy: OXJaxJIeHne, 001yB, yBeInUeHHE
paccTOSHUSA MEKIY KOHTAaKTaMH, MHOTOKPATHBIN pa3phIB.

Jlyra nepeMeHHOro TOKa: MpoliecC BOSHUKHOBEHUS JIEKTPHUUECKOM
YT IepeMeHHOro Toka; BAX nyru nepeMeHHOro Tokxa;
BOCCTAHOBJIEHHE 3JIEKTPUUECKON TPOYHOCTH;
BOCCTaHABJIMBAIOLLEECS HANPSDKEHHE.

P4.1T2

Crioco0pl TaleHus IyTH B
ANIEKTPUYECKUX ammaparax

Croco06rI Taienue Jyru MOCTOSTHHOTO TOKa, Brikimouarenn
MOCTOSIHHOI'O TOKA.

Crioco0bl TaleHus Jyrd MepeMeHHOro Toka. CrocoObl TOBBIICHHS
OTKIJIIOUAIOIICH ClIOCOOHOCTH BhIKIIOUaTesield. Oco0eHHOCTH
OTKJIFOUCHHSI MAJIbIX MHIYKTUBHBIX U eMKOCTHBIX TOKOB.

PS5

DNeKTpUIECKUE armapaThl

P5.T1

Brikrouaresy Ha HaNpsKEHHUE
Beize 1000 B

HasnaueHne CUIIOBBIX BEIKITIOUATENEH. MaclsHbIC BRIKIIOUATEIN C
0oJbIINM 00BbEMOM Maciaa. MajlooObeMHBIE MACIISTHEIE
BBIKJTIOUATEH. BO3MyITHBIE BRIKITIOYATETH. ABTOTa30BbIe
BBIKITIOUATETH. DIIEKTPOMArHUTHBIE BRIKITIOYATEIN. DJIeTa30BbIe
anmnapaThl. BakyyMHbie Beikrouatend. O01acTh IpUMEHEHHS
BhIKTOUaTenell. CoBpeMeHHOE COCTOSIHAE M TeHICHIIUN Pa3BUTHS
KOMMYTAallMOHHOW TEXHUKU. BbIkitouaTenu Harpy3ku. [IpuBossl
CWJIOBBIX BBIKITtOUaTeleii. BeIOOp KOMMYTaIlMOHHBIX alapaTos.

PS.T2

PaST)eILI/IHI/ITCJ'II/I, OTACIUTCIIN U
KOPOTKO3aMbIKAaTCIIN

Ha3znauenue pa3bequHUTENEN, OTACIUTENIEH U
KOpoTKo3aMbIkaTesneil. KoHCTpyKIus 1 mpuHLIUI 1eHCTBUS.
[IpuBons! pazpeaunureneii. OcoOeHHOCTH BBIOOpa
pa3beIUHUTENCH.

P5.T3

W3mepurensHble
TpaHchOpPMaTOPHI TOKa U
HaNpsOKEHUS

UzmepurensHble TpaHCHOPMATOPHI TOKA: HA3HAYECHHUE, TIPUHIINAT
JeWCTBUS, BUABI KOHCTPYKUUi. O0JacTh MPUMEHEHHUS
TpaHcopmaTopoB Toka. Knaccel Tounoctu. [lonyctiumas o0nactb
MIOTPEIIHOCTEN TS pa3HbIX KJIaccOB TOYHOCTH. OCHOBHBIE
KpUTEpHHU BBIOOpa TpaHC(HOPMATOPOB TOKA.

UzmeputensHble TpaHcHOPMATOPHI HAIPSKEHUS: Ha3HAYCHUE,
MIPUHLMI AEHCTBHA, KOHCTPYKIHMs. Bropuunas Harpyska




TpaHchopMaTopoB HampskeHUs. OCHOBHBIC KPUTEPHH BHIOOpA
TpaHc()OpPMaTOPOB HAPSKEHUS.

Texnuueckue XapaKTCPUCTHUKU U KOHCTPYKTUBHOC BLITIOJITHCHHUEC

Tokoorpann4nBaroIIre
P5.T4 U IIPOCTOTO W CIBOSHHOTO PEaKTOPOB. PeskuMBI pabOTHI CIBOCHHOTO
peaxropa. Beibop peakTopos.
P6 ToxomnpoBoabl Z)JIeKTp?CTaHL[I/Iﬁ
U TOACTaHLUI
[IInHHBIE KOHCTPYKIIMU PACIIPEIEIUTENbHBIX YCTPONUCTB
3NEKTPOIHEPTeTUIECKUX 00BEKTOB. BHIBI IIMHHBIX KOHCTPYKIHH U
[IuHHBIE KOHCTPYKLIUH o0nacTb ux npuMeHeHus. 3019 Topbl: BUIbI, KOHCTPYKLUS,
P6.T1 pacnpeneauTeNbHbIX Ha3Ha4YeHHe, 00JIacTh MPUMEHEHH. PacdeT MMHHBIX KOHCTPYKIUI
ycTpoiict (PVY) Ha MEXaHUYECKYI0 MIPOYHOCTh IPU KOPOTKOM 3aMbIKAHUU MOILIHBIX
TOKOIPOBOOB T'€HEPATOPHOI0 HANPsDKEHHUA. BrIOOp TOKOBEmyIuX
yacTei.
[Ipobnema MOImIHBIX [Ipobnema MOIIHBIX TOKOIIPOBOJOB T€HEPATOPHOTO HANPSIKEHHUS.
P6.7T2 TOKOIIPOBOJIOB T€HEPATOPHOTO
HaTPsHKSHUS
KommexTHble TokonpoBoabl B | KoMIieKTHBIE TOKOIPOBOIBI PACHIPEAEIUTEIBHBIX YCTPOICTB.
P6.T3 pacrnpeeauTeIbHbIX Hasnauenue n koHCTpyKLMs. JJOCTOMHCTBA U HEAOCTATKU
YCTPOHCTBAX KOMILJICKTHBIX TOKOIIPOBOJIOB.
P7 Cunossle TpaHC(hOPMATOPHI U
aBTOTPAHC(POPMATOPHI
Haznauenue u npuHIuN ASHCTBHUS CHIIOBOTO TpaHchopMaTopa.
Y CTpoHCTBO: KOHCTPYKTHUBHAS U aKTHBHAS YAaCTH, MAarHUTOIIPOBO
1 0OMOTKH, U30JIAINS OOMOTOK.
Koncrpyxkuust, npuHOmi .
PITI JCHCTBHS ¥ CHCTEMBI ﬁg}anq;q(;lgf;eHT tparchopmanuu. [ToHsTHE HOMUHATEHON
OXTAKICHHS CHIIOBBIX TpaHchopMaTopoB. Bunsl cunoBbIx TpanchopMaToposB.
TpaHCOpMaTOpoB Crioco0bl OXJIaKIEH s CHIIOBBIX TpaHC(HOpMaTOpoB. MapkupoBka
CHUCTEM OXJIAKACHUS.
Crioco0s!I peryanpoBaHusI HAPSDKEHUS B y371aX SHEPTOCHUCTEMBI.
[MpuHnun perynupoBaHus HANPSHKEHHUS B CHIIOBBIX
TpaHcpopMaTopax.
PerynupoBanue HanpsHKEHHS B
P7.1T2 CHJIOBBIX TpaHchopmaropax, | THIBI perynsTopoB HanpsikeHus. OCOOCHHOCTH PETYJIISITOPOB
THUIIBI PETYJIATOPOB HanpspkeHus. [Iporecc perynupoBaHus HaIpsKEHUs.
Bonbsrogo6aBouHble TpaHC(HOPMATOPEI.
Ocobennoctu aBToTpancHopmMaropoB. JJocTOMHCTBA U HEAOCTATKH
OcobenHocTH U 00J1aCTh
PLT3 I —— aBToTpancpopmaropos. [lomHas 1 TUITOBasI MOIITHOCTb.
KomOunmrpoBanHbie pesxuMbl paboTbl. Harpy3zouHast ciocoOHOCTb.
aBTOTPAHCHOPMATOPOB PerynupoBanue HanpskeHus. O61acTh MPUMEHEHHUS.
P7T4 PexuMbl pabOThI HefiTpanu PexuMel paboThl HelTpanel B 3neKTpoycTaHoBKax. TpexdasHble

AIIEKTPOYCTAHOBOK

CEeTH C He3a3eMJICHHBIMH (M30JIMPOBAHHBIMHI ) HEUTPAJISIMU; C
PEe30HAHCHO-3a3€MJIEHHBIMHU (KOMITEHCHPOBAHHBIMH) HEHTPAISIMH;




¢ 3¢ heKTHBHO-3a3eMJIICHHBIMHA HEUTPAIISIMH; C
[IyX03a3€MJIEHHBIMM HEUTpaisiMu. [[yroracsiye peakTopsl.

Harpy3ouHast ciocoOHOCTh CHIIOBBIX TpaHC(HOPMATOPOB U
aBTOTpaHC(HOPMATOPOB.

Br100p umclia ¥ MOIIIHOCTH CHIIOBBIX TpaHchopmaTopos. ['paduku
ANEKTPUIECKUX HArPy30K. VI3HOC U3OMSIMU U CPOK CITYIKOBI
TpaHchopMaTopoB. PerxuMbI pabOTHI CHITOBBIX TPAaHCHOPMATOPOB.

Harpy3zouHast cnocoGHOCTh U
BBIOOP CHITOBBIX

P7.T5
TpaHc(hopMaToOpoB H [IpenenbHbBIE TEMIIEpATyPHI 11T 0OMOTKH U TpaHC(HOPMATOPHOTO
aBTOTpaHCHOPMATOPOB Maciia, HOpMHpOBaHue neperpesa. OnpeneneHrne Harpy304Hoi
CHOCO6HOCTI/I " JOMMYCTHUMBIX IIPOJOJIKUTCIIBHBIX aBapHﬁHBIX
neperpy3ok Tpanchopmaropos B coorsercTBrn ¢ [OCT 14209.
P8 3akirodueHne
[lepenamnpspkeHUs B 3IIEKTPOYCTaHOBKAX: BUBI IEPEHANIPSIKEHUH,
[lepenamnpskeHus. CIIOCOOBI 3aIIUTHI OT IepeHaANpsDKeHNH. KOHCTPYKIWS ¥ IpUHITUT
P5.TS OrpaHHYuTEH JISUCTBUS Pa3pAIHUKOB U OIpaHUYMTENeH nepeHanpsikeHnid. BAX
TepeHanpsHKeHUun BapucTopoB. [IpermMyliecTBa 1 HEAOCTATKY OTPaHUUUTEIIEH

MepEHANPSHKEHUN.

1.3. HaHpaBHeHI/IC, BHU/JIbI BOCOUTATEIBHOMN ASATEIbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTUH

Tabmuma 1.2
Hampasnenn Bn
aipasie ev A . TexHonorus PesviIbTaThL
BOCITMTATENBHON | BOCIUTATENBHOM | pooroiroron oo KoMIeTeHmus 6}’
NESTEIBHOCTH NESTEIBHOCTH NeSTEIBHOCTH O0yHCHHA
[1K-41 - Criocoben V-3 - OueHuBars
OCYILECTBIISATh PEKUMBI 3arpy3KH
BBIOOP CHUJIOBBIX
TEXHOJIOTMYECKOTO TpaHchopMaTopoB
npodopuentanuo | TexHonorus obopyioBaHus I1-3 - BEIIOTHATS
ITpodeccronansu . | 0OBEKTOB
HHast CaMOCTOSATEIHHOMN pa3paboTKy
0C€ BOCIMTAHUC 6 AIIEKTPOIHEPTETUKU
JIEATENBHOCTD padoThI > | mpoexros
y4acTBOBAThH B MX
9JIEMEHTOB
POCKTHUPOBAHUHT
00BEKTOB
AJIEKTPOCETEBOTO
KOMILIEKCA

1.4. TIporpaMma TMCHHILIMHBI peau3yeTcs Ha rocyaapcTBeHHOM s3bike Poccniickoit denepanuy .

2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

DJ1eKTPO0GOPYIOBaAHHE YJIEKTPOIHEPTeTHYECKHX YCTAHOBOK

DJIEKTPOHHBIE pecypchl (M31aHNs)

1. Kokun, , C. E., CyBopoBa, , A. A.; [IpoekTrpoBaHne MOACTAHIINI pacpeaeTuTEILHOTO YJIEKTPOCETEBOTO
yueOHoe mocobue misa cno.; IIpogoOpasoBanue, YpanbCkuil (enepajibHbIil yHUBEPCUTET,

KOMIIJICKCa




Caparos, Exarepun0Oypr; 2020; http://www.iprbookshop.ru/92368.html (DnekTponnoe nznanue)

ITeuaTHble U3AaAHUA

1. Kokun, C. E., CyBopos, A. A.; IIpoekTnpoBaHue MOJACTAHLMNA PACHPEAEIUTEIBHOIO JJIEKTPOCETEBOIO
KOMILJIEKca : yuyeOHoe 1ocobue Ui CTYICHTOB By30B, 00y4JarOLIMXCs 10 HanpaBjieHuto noarotosku 13.03.02
- DIIeKTpOl’HEpreTHKa U JIEKTPOTeXHHKa.; M3naTenscTBo Ypanasckoro yHuBepcurera, EkarepunOypr; 2018
(10 2K3.)

2., I'epacumos, B. I'., [IpsikoB, A. ®., Unsunckuii, H. ®., JIabynuos, B. A., Moposkus, B. I1., Opnos, 1. H.,
[Tomo, A. W., CtpoeB, B. A.; DnekrporexHudeckuii cmpaBounuk : B 4 T. T. 1. OOmue BOMPOCHL.
OnekTporexHudeckue marepuansi; MOU, Mocksa; 2007 (3 3k3.)

3., I'epacumos, B. I'., psikoB, A. ®@., Unpunckuii, H. ®@., Jlabynuos, B. A., Moposkus, B. I1., Opnos, 1. H.,
[Tonog, A. U., Ctpoes, B. A.; Dnekrporexuuueckuid cripaBouHuk : B 4 1. T. 2. ; MOU, Mocksa; 2007 (3 3k3.)

4.,T'epacumos, B.T'., Ilonos, A. U., IpsikoB, A. ®., JIabynios, B. A., Moposkun, B. I1.; DnexkTporexuudeckuii
cripaBouHUK : B4 T. T. 3. [Ipon3BoACTBO, IEpenayua u pacrpeaesieHue ueKTpuaeckoit sneprun; MOU, Mockaa;
2004 (65 7k3.)

5., Bacuibes, A. A.; DnekTpudeckast 4acThb CTAaHIIMN U TTOACTAHIINH | YYeOHHK JIJIs1 By30B.; DHEPrOoaTOMHU3/IAT,
Mocksa; 1990 (49 »x3.)

6. Poxkoga, JI. JI., Kapueesa, JI. K., UupkoBa, T. B.; DnextpooOopynoBaHue 3I€KTPUUECKUX CTAHLUUN U
MOJICTAHIMK : y4el. g CTYJAEHTOB cpel. mpod. oOpa3oBaHus, 00ydaromuxcs mno crenuaibHocTsM 140206
"Onektp. cranuuu, cety v cuctemsl", 140203 "Peneitnas 3amura 1 aBTOMaTH3aLMS SJIEKTPOIHEPreT. CUCTEM . ;
Axanemusi, Mocksa; 2009 (74 3x3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

https://elar.urfu.ru; http://docs.cntd.ru; http://www .jornals.cambridge.com

Matrepnansi aas jaun ¢ OB3

Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/I€, IPUTOHOM JUIsI IPOYTEHHUS C UCTIOIb30BAHUEM SKPAaHHOM JIyIIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbBIE H MOUCKOBBIE CHCTEMbI
bubnuotexa Yp®V - https://elar.urfu.ru.
DneKTpOHHBIA (POHT HOPMATHBHO-TEXHUYECKON JOKyMeHTaruu Texakcnepr - http://docs.cntd.ru.

Cambridge University Press - http://www.jornals.cambridge.com.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI
DJIEKTPO00OpPYy10BaHNeE 3J1eKTPOIHEPreTHYECKUX YCTAHOBOK

Caenenusi 00 OCHAIIEHHOCTH JUCHUILIMHBI CTIENUATU3UPOBAHHBIM H J1a00PaATOPHBIM
000pyI0BaHHEM M IPOTrPAMMHBIM O0ecriedyeHueM

Tabmuua 3.1



Buapl 3anaTui

OCHAIIEHHOCTh CNEeNHAJbHBIX
noMeneHu U MoMeleHui s
CaMOCTOAATEIbHOM PadoThI

IlepeyeHb JIMLIEH3UOHHOTO
MPOrpaMMHOI0 odecneyeHust

Jlexuun

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas

OobopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aluy yueoHoro
poIecca B COOTBETCTBHH C
CaHUTAPHBIMHU TTPABHIIAMHU U
HOpMaMH

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

AutoCAD 2014

Hp AKTUYCCKUC 3aHATHA

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas

ObopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aluy yueoHoro
IpoIecca B COOTBETCTBHH C
CaHWTAPHBIMHU TTPABHIIAMHU U
HOpMaMH

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

AutoCAD 2014

Koncynpranuun

Pabouee mecTo npenoaaBarens

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUAM
OpraHu3aIuy y4eOHOTO
porecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

He tpeGyercs

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZCHTOB

Pabouee mecTo mpemnogaBaress

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoiiecca B COOTBETCTBUH C

He tpeGyercs




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

CaMocTrosTenbHas
paboTa CTyZCHTOB

[TepconanbHbIe KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSAM
OpraHu3aIuy yueOHOTO
polecca B COOTBETCTBHHU C
CaHUTAPHBIMU MTPABHIIAMU U
HOpMaMu

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

AutoCAD 2014




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
Bonpochl pyHKIMOHMPOBAHUSA YJIEKTPHUYECKHX
CTAHIMHA M HOACTAHINHA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHHue
1 JHmurtpuen Ctenan KaHJUJaT HayK, Jlouent aBTOMAaTU3UPOBaHH
AneKkcaHapoBUY JIOLIEHT BIX DJICKTPUICCKUX
CHCTEM
2 Kokun Cepreit EBrenbeBuu JIOKTOP [Ipodeccop | aBTOMaTH3UpPOBAHH
TEXHUYECKUX HayK, BIX BJIEKTPUUYECKUX
npodeccop CUCTEM

PexoMeHg0BaHO y‘leﬁHO-MeTOJII/I‘leCKHM COBE€TOM MHCTUTYTA YPaHBCKHﬁ 3H€pI‘€TH‘-I€CKHfI

ITIpoTtokon Ne 3 ot 16.05.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOBHS PE3yIbMAmos 00YyUeHUs NO360AUM 00YUAIOWEMYCSl NOBLICUMb YPOBEHb CAMOCTOSMENbHOCNIL
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuna 1.1
Kon
Paznen, tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMBbI
Beenenue B nuciumiuny "Bonpockl GpyHKIIMOHUPOBaHUS
P1 Benenue Uy p @Y,, P
ANEKTPUYECKHUX CTAHIIUHI U MTOICTaHIIHHA
P2 CHUHXPOHHEIE TEHEPATOPHI U
CHUHXPOHHBIE KOMIIEHCATOPHI
Tunet reHepaTopoB U UX mapaMmeTpsl. CKOPOCTH BpaICHUSI.
Tunsl TeHEepaToOpoOB U UX
P2.T1 HADAMETDLL HomuHanbHasi MOIIIHOCTh CHHXPOHHBIX TeHepaTopoB. [Ipobiema
P p pocTa eIMHUYHON MOUTHOCTH.
PLT2 Koucrpykims KoHCTpyKTHBHOE HCTIOTHEHHE COBPEMEHHEIX TypOOTEHEPaTOPOB U
) TypOOreHepaToOpoOB ruaporenepatopoB [['OCT 183-74].
CucTemMBbl OXJTaXICHUS
P2.T3
CHHXPOHHBIX MallluH
Cucrembl BO30YXK/I€HUSI CHHXPOHHBIX MaIllH 1 OCHOBHBIE
TpeOOBaHUA, IPEIBSIBIIEMbIE K HUM. MalmHHOE BO30YKICHNE
P2T4 CucteMbl BO30YKICHUS (npsimoe 1 kKocBeHHOE). CXeMBI HE3aBHCHMOT'0 BO3OYKICHUS U
) CHHXPOHHBIX MaITiH CaMOBO30Y KICHUS C YIIPABISIEMBIMHI M HEYIIPABISICMBIMHA
BEIIpsIMUTENIME. becierounas cucreMa Bo30yKIEHUST MOIITHBIX
redepaTopoB. CrocoObl TallleHUs TI0JIsi CHHXPOHHBIX [CHEPaTOPOB.
Croco0b! BKITIOUEHUS Croco0b! BKITIOUEHUSI CHHXPOHHBIX TEHEPATOPOB Ha MapauIeIbHYIO
P2.T5 CHUHXPOHHBIX MAIlIMH Ha paboty. HopmanbHbIid pexumM paboTsl reHeparopa. [lonsarue o
napajuieIbHyo paboTy CHCIMATIBHBIX PEKUMax pabOThI TCHEPATOPOBR.
B0306HOBIISIEMBIE HCTOUHKMKY | BO300HOBIIsIEMbIe HCTOYHUKH SHEPTHH. POPMBI BO30OHOBIIAEMBIX
P2.T6 SHEpruu HMCTOYHHKOB: COJTHEUHAs, TeOTePMaIbHAS, BETPOBAsI YHEPTHS,
SHEPTUs MOPCKUX BOJH, TCUCHUH, IPUIUBOB U OKEaHa, SHEPTUSI




OromMacchl, THAPOIHEPTHS, SHEPTHUS HA OCHOBE BOJIOPOTHBIX
TEXHOJIOTUU U JIpyTHE.

W cToYHUKYN peaKTUBHOM
MOIIHOCTH B

Hcrounuku peaKTHBHOﬁ MOIIDHOCTH B 3HeKTp03HepFeTquCKOﬁ
CUCTCMC.

P2.T7 N
JEKTPOIHEPTETHIECKOM
CUCTEME
CxeMBblI 3JIEKTPUUECKUX
P3 COETMHEHHI CTAaHIIHN U
MOJCTAaHIIUNA
OmnpeneneHus: CTPYKTypHAs CXeMa, CXeMa pacipeeTuTeIbHOTO
ycTpotictBa (PY) 3aganHOTO KiTacca HapsDKCHHSI. DIIEMEHTHI CXeM
OCHOBHOE HABHAYCHIE CXEM JNEKTPUYECKHUX coeanHenuit PY (nmpucoenunenne,
PA.T1 SIeKTPHIECKHX COSTHHEHMI KOMMYTAITMOHHASI allliapaTypa, TOKOBEAYIINE YaCTH,
SHEProOGHEKTOB BCIIOMOTAaTEIbHBIC aneMeHTfl). [IpuHIIUTIBEI TOCTPOCHUS CXEM
ANIEKTPUIECKHUX COSAMHCHUN 3HEProoobekToB. Hopmupyemebie
aBapuiHbIC CUTYaIlUH, AaHATU3 MTOCIEICTBUNA Pa3IUYHbBIX TUIIOB
ABapUUHBIX CUTYALIUH.
CeKInoHNpOBaHUE CUCTEM IHUH. CXEMBI C IBYMSI CHCTEMaMU
cOOpHBIX IIMH. Byl 00X0MHBIX yCTpOHCTB. JlocTOMHCTBA,
CxeMbI C OJJTHOKPATHBIM HEJOCTaTKU U 00JacTh IPUMEHEHHS CXEM C OJIHOKPATHBIM
P3.1T2 MPUHIUIIOM MOAKIIOYEHUS MNPUHIUIIOM MOJKIIOYEHUS IPUCOeAUHEHUH. BiusiHue
MIPUCOETNHEHU I KOHCTPYKTHUBHOTO MCTIOTHEHHS 1 XapaKTePUCTHK 000PYI0BaHUS Ha
MTOBE/ICHNE CXEM C OJTHOKPATHBIM MTPHHIIAIIOM TTOIKITIOYCHHS
IIPUCOEINHEHUH.
Cxembl MHOTOYTOJIbHUKA. CXeMBI C IByMsI CHCTEMaMH COOPHBIX
IIMH 1 KOMMYTaI[e MPUCOeTNHEHHUS TBYMS BBIKITIOUATEIIIMHU
CxeMmBl ¢ IByKpaTHBIM (cxeMbI «3/2», «4/3», «2/1»). JlocTOMHCTBA U HEOCTATKH, 001aCTh
P3.T3 MPUHITUTIOM TTOAKITIOYCHUS MPUMEHEHUS CXEeM C ABYKPATHBIM MPUHITUIIOM ITOAKITIOYCHIS
HIPUCOEIUHEHUN MIPUCOEIUHEHUN. BIusiHUE KOHCTPYKTHUBHOT'O UCIIOJIHEHUS U
XapaKTePUCTUK 000PYOBAaHUS HA MOBEICHUE CXEM C JIBYKPATHBIM
MNPUHIUIIOM MOJKIIOYEHUS TPUCOCTUHEHUI.
CxeMmbl ¢ KOMOUHaMen CxeMBI ¢ TPEXKPATHBIM MIPUHIIUIIOM MTOIKITFOYCHIS
P3.T4 MPUHITUTIOB MOIKITIOYEHUS npucoenuHeHuid. CxeMa MHOTOYTOJIbHUKA C TIOAMEHHBIM
MIPUCOETUHEHU N BBIKITIOUaTeneM. Cxema reHepaTop-TpanchopMaTop-InHUs.
Knaccugukanms [1C no criocoOy MogKIFOueHHs K cXeMe
sHeprocucTembl. BimsHue ciocoba nmoakmouenus [1C k
CXeMBI BIEKTPHUICCKHX DHEProCUCTEME Ha CprKTyli)y cxemsl PY IIC. Cxemsl
PA.TS S — AIEKTPUUECKUX coeuHeHu PY TyPHKOBLIX, OTBETBUTENbHBIX,
e IIPOXOJIHBIX U Y3JIOBBIX IMOACTAHINI Ha BHICIIIEM HAIPSIKEHUH.
Cxembl IOJICTAaHIIMK Ha HU3IIEM Kilacce HanpsbkeHus. [I[pumeHenne
YIPOIIEHHBIX CXEM H CXeM 0e3 BBIKIIFoYaTeNeil Ha TOBBIIIIEHHOM
HarnpspkeHUH. KoMIuiekTHbIe TpaHcGOopMaTOpPHEIE TOCTAHITHH.
CXeMBI 3JIEKTPUUYECKUX Cxembl eIMHUYHBIX U YKPYTTHEHHBIX 0J0KOB. CXeMBI COeTMHEHUH ¢
COeMHEHHUN OIIOYHBIX MHOTOKPATHBIM MTPUCOETNHEHUEM JIEMEHTOB (MHOTOYTOJIBHHK,
P3.T6 3MIEKTPOCTAHIUI 1 TETUIOBBIX | cxeMbl «I-T-JI», «3/2», «4/3», «2/1» u ap.). CBs13b

3JIEKTPOCTAHLINI C MECTHOM
Harpy3kou

pacIpenenuTeNbHbIX YCTPOUCTB pa3HbIX HANIPSIKEHUI.




CXeMBI JIEKTPUICCKUX

CXeMBbI JIEKTPUICCKUX COSTUHEHUH TeTTO(hUKAITMOHHBIX

P3.T7 COEIMHEHNH TEIIOBBIX anekTpocTaninid OnpeneneHne 9uciia 1 MOITHOCTH
CTaHIUI ¢ MECTHOM HAarpy3KoH | TpaHC(HOPMATOPOB CBSI3U C CHCTEMOM.
KoHCTpyKTUBHOE UCTIOJHEHUE
P4 pacrpeneIuTeIbHBIX
YCTPOMCTB
OO6mue TpedoBaHUS U OCHOBHBIE TPUHIIUTIBI COOPY KEHHUS
TpeOoBaHuUs U IPUHITUITBI . 9
COODYIKEHI pacpeneauTenbHbIX YCTporicTB. [IpaBuia ycTpolicTBa 1 OCHOBHBIE
P4.T1 py pa3Mepbl KOHCTPYKIUNA paclpeeIuTENbHbBIX YCTPOICTB.
pacnpeneauTeNbHbIX
. Obecneuenne 6€30MacHOCTH OOCITYKUBAHUS U JOKATU3AIUH
YCTPOMCTB U UX 3KCILTyaTallUU . N
aBapuil B pacrpeeUuTeIbHBIX yCTPONCTBAX.
XapakTepHble 0COOEHHOCTH KOHCTPYKIIMH 3aKPBITHIX
pacrpeIenuTeNbHBIX YCTPOUCTB HanpsikeHuem 6-220 xB.
PAT2 PacnpenenurenbHble KowmrmnektHrle pacnpeenuTeabHbie YCTPOHCTBA BHYTPEHHEH U
) YCTPONCTBA Pa3IMYHbBIX TUIIOB | HAPY>KHOHM ycTaHOBKH. KOMILIEKTHEIE pacipeaeuTebHbIe
YCTPOMCTBA C 3J1era3oBoil u3onanuen. JlocTOMHCTBA U HENOCTATKU
pacrpeaeauTeNbHbIX YCTPOUCTB Pa3InYHbIX TUIIOB.
Pazmernienre OCHOBHBIX AJIEKTPOTEXHUUECKUX YCTPOMCTB Ha
Pa3smenienre 0CHOBHBIX
SJEKTPOCTAHUUAX U moACcTaHIMAX. KoMiekTHbIe
P4.T3 3IEKTPOTEXHIUUECKUX
CTPoiic TpaHc(opMaTOpHBIC IOJCTAHIINK. [ po303amuTa u 3a3eMIIeHUue
TPOWCTB
yerp 00BEKTOB.
OCHOBHBIC MEXaHH3MbI COOCTBEHHBIX HYX . THIIBI IBUTATENCH,
Ps CoOcTBeHHBIC HYXIbI MIPUMEHSEMBIX JIJIsl IPUBOJIa MEXaHU3MOB COOCTBEHHBIX HYX]I
ANEKTPOCTAHUMHN U MOACTAHIUHN | TEIVIOBBIX CTaHIUNA. CXEeMbI MUTAHUS U PE3EPBUPOBAHUS
cooctBeHHbIX HYx1 TOI u I'POC, ADC u KOC.
Br16op crpykrypHoit cxemsl [IC. BeiOop cTpyKTypHO# cXeMbl
TexHUKO-3KOHOMUYECKOE P . PYKTYP P CTPYKIYP
OJIOYHO ANeKTpocTaHIK. MaTteMaTuieckast MOJIebh OTKa3a
CPaBHEHHUE CXEM .
Pé6 . | BeIKIrOUarens. TabaMaHO-TOTHYeCKAN METO OTpeieIeHUs
AIEKTPUUECKUX COCTUHEHUN
. N BEPOATHOCTH TIPOCTOS OJ10Ka. TeXHUKO-9KOHOMHYECKOE CPaBHEHNE
CTaHIUI U MOJCTaHITNI . N
CXEM 3JICKTPUICCKUX COSAMHEHIM OJOUHBIX AICKTPOCTAHITUH.
Knaccudukamms cucrem oneparuBHOro Toka. Kiaccudukarus u
peXUMBI pabOTHI CTAIIMOHAPHBIX aKKYMYJISITOPHBIX OaTapei.
N Br160op akkyMyIsaTOpHBEIX OaTapeit. KoHCTpyKInu n Ha3HAUYCHUE
OnepaTUBHBIN TOK Ha
P7 utoB noctostHHOTO ToKa (ILIIT). Tunosast cxema pacroyioxeHus
HEprooOBEKTaxX
cucteM omepatuBHOTo Toka Ha [IC. YCcTaHOBKH MOCTOSTHHOTO TOKA
Ha MOJICTAHIUAX. Y CTAHOBKHU MTOCTOSIHHOTO TOKa HA
SIEKTPOCTAHIIUSAX.
[{uTe! ynparnenus. KOHTpOIbHO-U3MEPUTENBHBIE TPUOOPHI.
YnpaBneHue, KOHTPOJIb U
JucTaHImMoHHOE yIpaBIeHUE BBIKIIOYATEISIMU U
CUTHAJIM3ALMs Ha
P8 pazvenuHuTENIMA. CUTHANIHM3aIMs U OJTOKUPOBKUA. OCHOBHBIC BUIBI
AIEKTPUYECKUX CTAHITUSX U
010KUPOBOK. [IpyUHIMIT MOHTaXa 1 MAPKHUPOBKH BTOPUYHBIX
MOJICTAHIIHSX N
uenei. Kiroun ynpapnenust.
P9 3axiaroueHue

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTU U UCITOJIb3YCMbIC TCXHOJIOINH

Tabmauua 1.2




HanpaBneHHev Bun ) TeXHOIO IS N
BOCIUTATENbHON | BOCHUTATENBHON | pooiroron o ow KoMIeTe s 6)’
EeATEIbHOCTH EeATEIbHOCTH CSITETBHOCTH 00y4CHHUA
[1K-41 - Cnocoben | V-6 - Bribupatp
OCYIIECTBIIATh palOHAIbHBIN
BBIOOD BAPUAHT CXEMBI
TEXHOJIOTHYECKOTO AIEKTPUICCKUX
00opyIoBaHUs COEIMHEHUI
npodopuenTanmo | TexHoorus
TpodeccHonabi pa(b p o 00BEKTOB DHEProoOBHEKTA
HHAas MOCTOSTEIHHON
0€ BOCIIUTAHKE AJIEKTPOIHEPTETHKH, 11-6 - Mpearats
JIEeATEIIbHOCTh paboThI y4aCTBOBATH B HX P
paLMOHAIBHBIN
MIPOCKTUPOBAHUH
BApUAHT CXEMBI
AIEKTPUUECKUX
COCIMHECHUH
IHEProoObEeKTa

1.4. IIporpaMMa AUCHMILIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
Bonpochl QyHKIIMOHMPOBAHUS JIEKTPUYCCKUX CTAHIUI M MOACTAHUUMN

JJIeKTPOHHBbIE pecypchbl (U31aHMS)

1. Kokun, , C. E.; CxeMbl 21MeKTpHYECKHX COCIWHEHUN MOJCTaHIMKI : yuyeOHOe mocoOue.; YpanbCcKuil
denepanbublit  yHuBepcuter, ObC ACB, EkarepunOypr; 2015; http://www.iprbookshop.ru/68483.html
(OneKTpoHHOE U3/IaHKE)

2. Kokun, , C. E., CyBopoBa, , A. A.; [IpoekTupoBanue MoACTAHINI pacpeaeauTeIbHOTO 3JIEKTPOCETEBOTO
KOMIUIeKca : ydeOHoe mocobue st cmo.; IlpodobpazoBanue, Ypanbckuii ¢enepanbHBI YHUBEPCHTET,
Caparos, Exatepun0ypr; 2020; http://www.iprbookshop.ru/92368.html (OnexTponnoe nznanue)

3. Kokum, , C. E., CyBopoBa, , A. A.; [IpoekTrpoBanne MOACTAHIINI pacpeeTuTEILHOTO SJIEKTPOCETEBOTO
KOMIUIEKCA yueOHoe mocobue.; M3matenscTBO VYpanbckoro yHuBepcuteTta, ExarepunOypr; 2018;
http://www.iprbookshop.ru/106769.html (OnekrporHOE H3KaHKE)

IleuaTHBIE M3TaHUS

1. Kokun, C. E.; CxeMbl 3JE€KTpUYECKHX COCAMHEHHUH TOJCTAHIMKA : y4eOHOe mocoOue UIsi CTYJISHTOB
3JIEKTposHepreTuyeckux cnenuanbHocteil 140400 - DiekTpoaHepreTrka U 3JIeKTPOTeXHUKA.; M31aTenbeTBo
VYpanbckoro ynusepcutera, EkarepunOypr; 2015 (10 3k3.)

2., BacuibeB, A. A.; DieKTpuUecKas 4aCTh CTAHIUH U MOJICTAHIIUH | YUEOHUK JUTs By30B.; DHEProaTOMH3/ar,
Mocksa; 1990 (49 axk3.)

3. Kokun, C. E., CyBopoB, A. A.; IIpoekTupoBaHue NOACTAHLMN PaCHPEAECIUTEIBHOIO JJIEKTPOCETEBOTO
KOMILJIEKca : yuyeOHoe 1mocobue Ui CTYICHTOB By30B, 00y4YaOUIMXCs 10 HAaNpaBjieHu o nmoarotoBku 13.03.02
- DIIeKTpOd’HEPTeTHKa M IEKTPOTeXHHKa.; M3naTenscTBO Ypaiasckoro yHuBepcurera, ExkarepunOypr; 2018
(10 »k3.)

4. Poxxona, JI. Jl., Kapneera, JI. K., Hupkosa, T. B.; DnexkrpoobopyaoBaHue AIEKTPUICCKUX CTAHIMA U
MOJICTAHINH : y4eO. Ui CTyJIeHTOB cpell. mpod. oOpa3oBaHus, 00ydarmuxcs mo crnernuaibHocTsM 140206
"JnexTp. craniuu, cetu u cuctemsl", 140203 "Penelinas 3amura 1 aBTOMaTU3AIIMS AJIEKTPOIHEPTET. CUCTEM .



Axanemusi, Mocksa; 2009 (74 3x3.)

5., Tepacumos, B. I"., [Tonos, A. U., [Ipsikos, A. @., JIabyn1os, B. A., Mopo3kuH, B. I1.; DnekrporexHnueckuit
crpaBounuK : B4 T. T. 3. [Ipon3BoACTBO, epenayva u pacnpeiesieHne aeKTpudeckon sueprun; MOU, Mocksa;
2004 (65 3k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

https://elar.urfu.ru; http://docs.cntd.ru; http://www.jornals.cambridge.com

Matrepnansl ais aun ¢ OB3

Becoy xontent OBC mpencraBineH B Buze (ailioB crenuanbHOro (opmara Jisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIIOJIBb30BaHUEM SKPAaHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
bubnmorexa Yp®YV - https://elar.urfu.ru.
DIIeKTPOHHBIN (OHT HOPMATUBHO-TEXHUUECKOU JOKyMeHTanuu TexakcnepT - http://docs.cntd.ru.

Cambridge University Press - http://www.jornals.cambridge.com.
3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHbI
Bonpochbl pyHKIIMOHMPOBAHUS IEKTPUYECKUX CTAHIUN U MOACTAHIUI

CBe)leHI/Iﬂ 00 OCHAINCHHOCTH JUCHHUIIJIUHBI CIICHUAJIUIUPOBAHHBIM U .J'IaﬁOpaTOpHLIM
060pwaBaHneM U NNpOorpaMMHbIM odecneyeHHEM

Tabaumna 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNENHAJTLHBIX Ilepeyensb JMLEH3UOHHOTO
n/n NoMeIeH!ii ¥ MoOMeIleHu i 1Sl NMPOrpaMMHOI0 odecrneyeHust
CaMOCTOATEIbHOI padoThI
1 Jlexmun Mebenb ayauTopHasi ¢ Office 365 EDUAS ShrdSvr ALNG

KOJIMYECTBOM pabOYHMX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBHUH C KOJIUIECTBOM
CTYZICHTOB

AutoCAD 2014

Pabouee mecTo npenoaaBarens
Jocka aynutopHas

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIyy y4eOHOTO
polecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

2 [TpakTuueckue 3ansatust | Mebenb ayaAuTOpHas ¢ Office 365 EDUAS ShrdSvr ALNG
KOJIMYECTBOM pabOYHMX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBHUH C KOJIMIECTBOM
CTYJICHTOB

AutoCAD 2014




Pabouee mecto npenoaasarens
Jlocka aynuropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

JlaGopaTopHsbie
3aHATHUSA

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUM C KOJIHMUYECTBOM
CTYJCHTOB

Pabouee mecto nmpenogaBaTens

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIiy yueOHOTO
NpoILIecca B COOTBETCTBUH C
CaHUTApPHBIMU IIPABUJIAMU U
HOpMaMH

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

AutoCAD 2014

Koncynbranun

Pabouee MecTo npemnogaBaress

ObopynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIyy yueOHOro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

He tpebyercs

Tekymuii KOHTPOJIb U
IPOMEXYTOYHAS
aTTecTanus

MebGenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

Pabouee mecTo npenoaaBarens

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

He tpebyercs

CamocrosTenpHas
paboTa CTyIeHTOB

IIepconasbHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIui y4eOHOTO
npoiiecca B COOTBETCTBHH C

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

AutoCAD 2014




CaHUTAPHBIMU NTPaBUIIAMHU U
HOpMaMu
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