MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.JIB.08.01

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

CucrteMbl 3J1eKTPOCHAOKEHUS NMPOMbBIILJIEHHBIX NPeXNPUATHIA

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJrTOTOBKU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBJICHHOCTH (PO HIIb)
DneKkTpocHa0KeHne

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
O6mas Tpynoemkocts: 7 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 8

dopmMa KOHTPOJIA | DK3aMeEH, Hroro
Bun 3ansituid KII
Jlexun 28 28
JlaGopaTopHble
[IpakTnueckue 42 42
PyKoBOJICTBO: KypCOBBIE TPOEKTHI 15 1,5
[TpomMexyTodHas aTTeCTaIus 0,35 0,35
KonTaktHas pabora 71,85 71,85
CamocrosiTenpHas pabora 1445 1445
KonTponb 35,65 35,65
Hroro 252 252




Pabouyto mporpamMmy cocTaBuiI(H):
JIOLICHT, K.T.H., YepHenko A.H.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUs TOATOTOBKU
13.03.02 DnexTposHepreTHKa 1 JEKTPOTEXHUKA

Cpok neiicTBus padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotokoi 3acemanust Ne 30T «26» centsops 2019 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Hem» -

O3HAaKOMJICHUE

CTYACHTOB C

0COOEHHOCTSIMU IIPOCKTUPOBAHUA

CHUCTEM

JIEKTPOCHAOKEHUS TIPOMBIIIIEHHBIX MPEANPUATUIH; CO3JaHUEM 3KOHOMHYECKH ONTHUMAJIBHBIX
PEKUMOB pabOThI CUCTEM 3JIEKTPOCHA0KEHUS MPOMBIIICHHBIX NPEANPUATHHA; METOJaMH pacueTa
AIIEKTPUUYECKUX HArpy30K IPOMBIIUICHHBIX TMPEINPUATHI; YCIOBUSMH BBIOOpa IMapaMeTpoB
OCHOBHOI'0 000pYJJOBaHUS B CUCTEME IEKTPOCHAOKEHUSI TPOMBILIIEHHOTO MPEANPHUSTHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;1 JaHHass JUCLMIIIMHA:
((:‘)J'IGKTPOMaFHI/ITHBIe N JJICKTPOMEXaHUYCCKHUE TMEPEXOJHBIC IIPOUECCHI B SJICKTPOSHEPIETUICCKUX
CHUCTEMax», «SJICKTPOSHCpFeTI/I‘-IGCKI/Ie CUCTCMBI U CCTU, <<3JIGKTpOCHa6)K€HI/I€)), «HpI/ICMHI/IKI/I )51
HOTpe6I/ITCJ'II/I BHGKTquCCKOﬁ OHCPIur CUCTEM SHGKTpOCHa6)K€HI/IH».

JIMCUMIUINHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
IPEIIECTBYIONIEE: BBIMOJIHEHUE BBITYCKHOM KBAJTM(PUKAIIMOHHON paboTHI.

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyemsbie U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(K0J1 1 HAUMEHOBaHUE)

HNuagukaropbl
JOCTHKEHHS
KOMIIeTEeHIIii
(K01 1 HAMEHOBAHUE)

IInanupyemble pe3yJbTaThl
o0yueHust

IIK-1. Criocoben
y4acTBOBaTh B
IIPOEKTUPOBAHUU CUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

[TIK-1.1. Bemomnusier c6op u
aHaJIU3 TaHHBIX JJIs
IIPOEKTUPOBAHUSA CUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

3HaTh: METO/IbI aHAIM3a U cOopa
uH(bOpMaIUU AJI TPOSKTUPOBAHUS
CHCTEM DJIEKTPOCHAOKEHUS
MPOMBINUICHHBIX MPEANPUITHI

YMeTh: aHAIN3UPOBATh UCXOHBIE
JaHHBIE JJI1 IPOEKTUPOBAHUS CUCTEM
AEKTPOCHA0KEHUS IPOMBILUIEHHBIX
IPEANPUATHI

Bnaners: HaBbikamu cOOpa U aHAIM3a
JAHHBIX JUIS IPOEKTUPOBAHUS CUCTEM
ANEKTPOCHAOKEHUS TPOMBIIIEHHBIX
NPEANPUITHI

[1K-1.2 Beibupaet Tumnonsie
MIPOEKTHBIE PEIICHUS
CUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: HOPMATUBHBIE U TEXHUYECKUE
JOKYMEHTBI, COACpIKALIUE
MH(OPMALIHIO O THUIIOBBIX MPOEKTHBIX
peLICHUAX

YMeTb: COCTaBIATh dJEKTPUUECKHE
CXEMBI IIPU IIPOCKTUPOBAHUU U
JKCIUTyaTalluy CUCTEM
AJIEKTPOCHA0KEHUS TPOMBIIIJICHHBIX
NpEATPUITHI

Bnanets: HaBbIKaMK BBIOOpA
ONTUMAJILHOTO THITOBOTO MIPOSKTHOTO
peIlIeHHsI B 3aBUCUMOCTH OT
crienu(GUKA IPOEKTHPYEMOTO
00BeKTa




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

[1K-1.3. Beimon#sieT BBIOOP
00OpyIOBaHUs s
OTJICITBHBIX PA3/ICIIOB
MPOEKTA Ha Pa3IHUHBIX
CTaIUSAX TPOCKTUPOBAHUS
CHCTEM 3JICKTPOCHA0XKEHUS
00BEKTOB

3HaTh: NpaBuia paboTHI C
TEXHUYECKON MH(pOpMaIMei 1o
1nog00py 000pyI0BaHUS

YMeTb: BRIOUpaTh HEOOX0IUMOE
obopynoBanue

Bnagets: MeToaukamMu BeIOOpa 1
MIPOBEPKHU IEKTPOOOOPYIOBAHUS
CHUCTEMBI JICKTPOCHAOKCHUS
MIPOMBIIIIJICHHOTO MPEATPHUSATHS

[IK-1.4 YyactByer B
pa3paboTke JyacTei
JOKYMEHTAIUu s
OTIENBHBIX Pa3/eoB
MIPOEKTa CUCTEMBI
ANEKTPOCHAOKECHHS
00BEKTOB

3HaTh: TpeOOBaHUS, IPEAbSBISIEMbIE
K JOKYMCHTAlMU OJId OTACIBbHBIX
Pa3leNoB MPOEKTA CUCTEMBI
ANEKTPOCHAOKEHUS IPOMBIIIIEHHOTO
HpEANIPUSATHS

YMeTh: NPUMEHSATh HOPMATUBHBIE
JIOKYMEHTBI B 00J1aCTH
3JIEKTPOCHAOKEHHUS MMPOMBIIIIIICHHBIX
NpEeINPUATHI

Bnaners: HaBbIkaMu opOpMIIEHUS U
IPEACTABICHUS PE3YJIbTATOB PAOOTHI

[1K-2 Cnocoben
MPOBOJIUTH 0OOCHOBAHMUSI
MPOEKTHBIX pelIeHui
CHUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

[TIK-2.1 O6ocHOBBIBaET
BBIOOD MapamMeTpoB
3JIeKTPO00OPYIOBAHUS
CUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB, YUUTHIBAS
TEXHUYECKHUE OTPaHUICHUS

3HaTh: CIIOCOOBI HOPMUPOBAHUSA U
(hopMBbI TIpeCTaBICHUS
XapaKTePUCTHK 000pyT0BaHUS

YMeTh: 000CHOBBIBaThH BHIOOP
MapaMeTpoB 3JIEKTPOOOOPYAOBAHUS
IIPU [IPOEKTUPOBAHUU CUCTEM
AJIEKTPOCHAOKEHHUS MPOMBIIIIICHHBIX
MPEAIPUATHI C yYETOM TEXHUYECKUX
OTpaHUYCHUN

Bnagers: HaBbIKaMu onpeAeneHus
MapaMeTpoB 3JIEKTPOOOOPYAOBAHUS
CHCTEM 3JIEKTPOCHA0KEHUS
MIPOMBIIIIJIEHHBIX MPEANPUATHH, C
Y4ETOM TEXHUYECKHX OTPAHUUYEHUI

[1K-2.2 CocraBnser
KOHKYPEHTHO-CITIOCOOHBIE
BapHaHTHl TEXHHUECKUX
peLuieHui npu
MPOEKTHPOBAHNN CHCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

3HATh: OCHOBBI TEXHUYECKOT'O
peuIieHus Npu NpOEeKTUPOBAHUU
CHCTEM DJIEKTPOCHAOKEHUS
MPOMBIIUIEHHBIX TPEANPUITUN

YMeTb: COCTaBIsATh KOHKYPEHTHO-
CMOCOOHBIE BAPHAHTHI TEXHUYECKHUX
penieHni Ipyu NPOEKTUPOBAHUU
CHCTEM 3JIEKTPOCHA0KEHUS
ITPOMBIIJICHHBIX PEATPUATHI

Bianers: HaBeIKaMU 0OOCHOBAHUS
KOHKPETHOTO TEXHUYECKOTO




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

peueHus Ipyu NPOEKTUPOBAHUH
CHCTEM 3JIEKTPOCHA0KEHUS
IIPOMBILICHHBIX IIPEANPUATHN

[1K-2.3 BeimosHseT BIOOp
11enecoo0pa3Horo
TEXHUYECKOTO PELICHHS
IIpH pa3paboOTKe OTIENIbHBIX
pa3aesioB Ha Pa3InYHbIX
CTaIUSAX TPOCKTUPOBAHUS
CUCTEMBI
ANEKTPOCHAOKECHUS
00BEKTOB

3HaTh: TpeOOBaHUs, IPEAbABISIEMbIE
K CHCTEMAaM 3JIEKTPOCHA0KEHUS
IPOMBIIIJICHHBIX IPEANPUITUI

YMeTh: BBIIEHATH KIHOUEBbIE
XapaKTEPUCTUKH U TIOKA3aTEeNH JJIs
CpaBHEHHsI 1 000CHOBAHHOTO BbIOOpa
11e51eC000pPa3HOro TEXHUUECKOTO
pelieHus

Biragers: o0mein MeToqooruen
MCII0JIb30BaHUSI HOPMATUBHBIX U
TEXHUUYECKUX JIOKYMEHTOB B 00JaCTH
MIPOEKTUPOBAHUS CUCTEM
AJICKTPOCHAOKEHHUS MPOMBIIIIICHHBIX
IPEANPUITHI

[1IK-2.4 JlemoHCcTpUpyET
MTOHMMAHHUE B3aUMOCBSI3U
3a/1a4 MPOESKTUPOBAHUS U
IKCILTyaTaIlluu CHCTEMBI
INEKTPOCHAOKEHUS
o0BbeKTa

3HAaTh: B3aUMOCBSA3U
HpOCKTI/IpOBaHI/ISI nu E)KCHJ'IyaTaIII/II/I
CHUCTEMBI 3JICKTPOCHAOKECHHUS
00BEKTA

YMeTh: Ipy NPOEKTUPOBAHNUU
CUCTEMBI DJIEKTPOCHA0XKEHUS
YUUTBIBATh OCOOEHHOCTH
MOCTEAYIONIEH SKCITyaTalluu
CHCTEMBI AJIEKTPOCHAOKEHUS
MIPOMBIIIJICHHBIX PEATPUSTHI

Bitaners: HaBbIKaMu
IIPOEKTUPOBAHUS CUCTEMBI
ANEKTPOCHAOKEHUS TPOMBIIIEHHBIX
MPEeANpPUATHH ¢ yueToM TpeOoBaHU,
IPEIBABISEMBIX IIPU €€
JKCILTyaTaluu




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayab (pa3ae)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemectp

Oo0bem,

Banabl

HNHTepakTHB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

OO01Me NoJI0KEHUS

Jlek

[Ipenmer u 3anauun kypca. HopmaTtuBHbIE
JOKYMEHTBI U PEKOMEHIAINH.

Cp

N3y4yeHne TeopeTHUecKoro MaTepuaia mno
y4eOHUKaM U Y4eOHBIM OCOOUSIM

Paszpgen 1.
Onpenenenue
DIIEKTPUYECKUX
Harpy30K
[IPOMBIIITIEHHBIX
[IPEANPUATUI

Jlek

Kpatkas xapakrepuctuka o0bekTa
IIPOEKTUPOBAHMSI.

I'paduku 37eKTPUIECKUX HATPY30K,
pacueTr X OCHOBHBIX [TOKa3aTeleH.
CyTtouHbI€ ¥ TOJI0BBIE TPa(QUKH HATPY3OK.
OCHOBHBIE U BCTIOMOTaTENbHBIE METOBI
pacuera 3JIEKTPUYECKUX Harpy3oK.

Ip

Pacuer nokasareneil rpagukon
NEKTPUYECKUX Harpy3ok. Onpenenexnne
IEKTPUUECKUX HArpy30K B LIEJIOM IO
IIPOMBIIIJIEHHOMY NPEATIPUSATHIO.

Pemenne
MIPAKTUYECKUX 3aad.
Kpyrusni croa. Tecr.

M3y4eHne TEOpeTUUECKOro MaTepuana o
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
BrinonHenue pasienos KypcoBoro
npoekTa. [TonroroBka kK mpakTU4ecKum
3aHSTHUSIM.
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®opMbI TEKYLIETO

000CHOBAHHNE CXEMBI

PIIEKTPOCHAOKEHHUS

CxeMbl BHEUTHETO 3JIeKTPOCHA0KEHUS
ITPOMBIIIJIEHHBIX NPEANPUATUI

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(yueOHOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTsa)
Paznmen 2. Jlex Br16op uncia v MOIHOCTH 8 5 - - -
Bri6op u TpaHCcPOPMaATOPOB LIEXOBBIX
000CHOBaHUE MeCTa TpaHc(hOPMATOPHBIX TOJCTAHIHIH C
COOPYKEHUS y4€TOM KOMIIEHCALIMM PEaKTUBHOMN
[1€XOBbIX MOILHOCTH U IUIOTHOCTHU PACIIPEAEICHUS
TpaHcPOPMATOPHBIX Harpy3ku, I'TIII ¢ yuetom komneHcanuu
[10/ICTAHLINM, PEaKTUBHON MOIIHOCTH
pacupenenuTeIbHbIX
nyHkToB u I'TIII,
OIpeIeJICHUE YKClia
1 MOILHOCTHU
TpaHC(hOPMATOPHBIX
[IOICTAHIINN
IIp Pacuetr HOMMHAJIBHOW MOITHOCTH U 8 9 - - Pemenue
KOJIM4YECTBa TPaHC(HOPMATOPHBIX MPAKTUYECKUX 3ajau.
MOJICTAHIIUI C YYETOM KOMIIEHCALUN Tecr.
PEaKTUBHON MOITHOCTH.
OmnpeneneHne HEHTPa MNIEKTPUIECKUX
Harpy30K MPOMBIIUIEHHOTO MPEANPUSTHUSI.
Cp M3y4yeHne TEOpETUUECKOro MaTepraa o 8 28 - - -
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
BrinonHenue paszienos KypcoBoro
npoekTa. [TonroroBka K mpakTH4ecKuM
3aHSTHUSIM.
Paznen 3. Jlex CxeMbl BHYTPEHHETO JICKTPOCHAOKEHUS 8 7 - - -
Bri6op u IIPOMBIIIJIEHHBIX MPEATPUATUI




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(yueOHOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTsa)
[IPOMBIIIJICHHOTO
[PETPUITUS
Ilp Omnpenenenne pamoHaIbHOTO 8 9 - - Pemenune
HAMPSKEHUS TUTaHMS IPOMBIIIIIEHHOTO MPAKTUYECKUX 3a7au.
NPEAIPUATUS Kpyrusii croa. Tecr.
Cp N3yueHue TeopeTuyeckoro Marepuaia mno 8 30 - -
y4eOHHUKAM U Y4€OHBIM ITOCOOHSIM.
BrinmonHenue pasienoB KypcoBoro
npoekTa. [ToaroToBKa K MpakKTUYECKUM
3aHSTHSIM.
Paznen 4. Jlex OcoOeHHOCTH pacueTa TOKOB KOPOTKOTO 8 5 - - -
Pacuer ToxoB 3aMbIKaHUs IPU HOMUHAJILHOM
KOPOTKOTO HanpspkeHuu Hoke 1000 B
3aMbIKaHHUS CXEMBI PacueT TOKOB KOPOTKOTO 3aMbIKaHUs IPU
PIEKTPOCHAOKEHUS HOMHMHaJIbHOM HarpsikeHuu Boie 1000 B
pEANPUATHS
Ip Pacuer ToxoB K3 B cersix 8 8 - - Pemenue
MPOMBIIIIEHHOT'O MPEANPUSTHS A0 U BbIIIE NPaKTUYECKHX 3a/1a4.
1000 B. TecT.
Cp M3y4eHne TEOpETUUECKOr0 MaTepuana o 8 30 - - -
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
Brinonnenue pasienoB KypcoBOro
npoekTa. [ToaroToBKa K MpakTHYECKUM
3aHATHUSIM.
Pazmen 5. Jlex Br160p 271€KTP000OpYIOBAHUS CXEM 8 6 - - -
Bri6op BHEIIIHET0 3JIeKTPOCHA0KEHUS

PIEKTPUYECKUX

MMPOMBIINIJICHHOI'O TPCAPUATHA.




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(yueOHOii padoThI) q,
padoThbI OLICHOYHOI'0
cpeacTsa)
armnapaToB U Br160p a1ekTpooOopyI0BaHus CXeM
[IPOBOTHUKOB BHYTPECHHETO 3JICKTPOCHA0KEHUS

MIPOMBIIIJICHHOTO TIPS ITPHSITHSI.

Ip Bp160p 1 mpoBepKa 3JIeKTPHUECKUX 8 7 - - Pemenue
anmapaToB W MPOBOTHUKOB JIJISi CHCTEMBI MPAKTUYCCKHUX 3a7ad.
AJIEKTPOCHAOKEHHUST IPOMBIIIIJICHHOTO Kpyrusrii cton. Tecr.
TIPEATIPUSTHSL.

Cp N3yueHnue TeopeTnyeckoro Marepuania mo 8 24,5 - - -
y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM.
BeimonHenue pasienoB KypcoBOro
npoekta. [TonroroBka K MpaKTHIeCKIM
3aHSTHSIM.

KII Boigaua 3anaHuil Ha KypcoBO# POEKT. 8 1,5 Pa3nens! kypcoBoro
[IpoBepka mpaBUILHOCTH BHITIOTHEHUS MPOEKTA.
pa3aenoB KypcoBOTO MPOEKTa. 3aluTa
KYPCOBOTO MPOEKTA.
KonTponb 8 35,65

IT1A Crnaua sK3ameHa 8 0,35 - - Bornpocsl k 3k3aMeny

Hroro: 252 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
J1J1s OLleHKY 3HaHWH, YMEHUH B YPOBHS PO(ECCHOHATBHBIX KOMIIETECHIIHIA, TPHOOPETACMBIX BBIITYCKHUKOM B ITPOIECCE H3YyUCHUS JUCITUTUTNHBI
«CHCTEeMBI 3JIEKTPOCHAOKECHUS TPOMBIIIICHHBIX MPEATNPUATHI», UCTIONB3YIOTCS TEXHOJIOTHH TPAIUIIMOHHOTO O0yUeHUSI:

—  JIEKIUH;

— TPAKTHYECKHE 3aHATUS C TIPOBEJACHUEM KPYTIIBIX CTOJIOB U 3aKPEIJICHHEM TEOPETUIECKOT0 MaTepHara;

—  WHAMBHUAYAIbHBIC U TPYIIIOBBIE KOHCYJIBTAIUU MO TEOPETUICCKUM M MTPAKTUIECKH BOIIPOCaM Kypca;

— BBIMOJHEHWE NPAKTHYECKHUX 3a]ad, KOTOPHIC MO3BOJISIIOT MPHUOOPECTH NPAKTHUECKHUE 3HAHUS M HABBIKM PEIICHHUS 33a7a4d U paboOThl C
HOPMAaTHUBHOM, METOANYCCKOMN, HAYYHO-TEXHUYECKOM U CIIPAaBOYHOH JINTEPATYpOii;

— TMPOBEICHHE PAa3IUYHBIX (OPM CaMOCTOATENBHON pPabOThI, KOTOpas BKIOYAET IMOJTOTOBKY K JICKIIMOHHBIM M TMPAKTHYCCKUM 3aHITHUSIM,
BBINOJIHEHHUE Pa3/IeiiOB KypCOBOTO MPOEKTA.

6. MeTonnyeckne ykazaHusi 10 OCBOCHUIO AU CHHUILTIUHBI

6.1. ObyuaronMcst HE0OX0AUMO 03HAKOMHUTBCS: C COJIEpKAHUEM pabodeil mporpamMmbl AUCHUILTUHB (nanee — PII/]), ¢ mensmu u 3agagamu
JUCLUIUIMHBL, €€ CBA3SAMU C IPYTHMH JUCLUILIMHAMU 00pa30BaTeIbHON MPOrpaMMbl, METOANYECKMMHU Pa3paboTKaMHU 110 JAHHOM JUCLUIUIMHE.

6.2. Meronnveckne yKa3aHus MO MOJATOTOBKE K JICKIIMOHHBIM 3aHSTHSIM.

B xonme nexkuuii paccMaTpuBarOTCs OCHOBHBIE IHOHSATHS TEM, CBSI3aHHbIE C HHUMH TEOPETUYECKHE M IPAKTUYECKHE IMPOOJIEMBI, NAOTCS
PEKOMEHIALNH [T CAMOCTOSITENTEHON paOOTHI M TIOATOTOBKE K MPAKTHYECKUM 3aHATHAM. [109TOMY M3ydeHue JUCIUTUTMHBI TpeOyeT CHCTEMaTHYECKOTO
U TOCTIeI0BATEIbHOIO HAKOIJIEHUs 3HAHUH, CIIe0BATENIbHO, MPOMYCKH OTJENbHBIX TEM HE MO3BOJIAIOT IITYOOKO OCBOMTH mpenmer. OOyyaromumcs
HEO0XO0AMMO: TIepe]l KaXI0# JIEKIMel MpocMaTpruBaTh pabovyIo MPOrpaMMy AUCHUIUIMHBL, €€ OCHOBHBIE BOTIPOCHI, PEKOMEHAYEMYIO JTUTEPATYPY, YTO
MO3BOJIUT CHOKOHOMHTH BpeMsi Ha OCBOCHHME TEMbl Ha ayJIUTOPHOM 3aHATHM; IEpe] O4YepelHOM JeKIued HeoOXOAMMO MPOCMOTPETH/IOBTOPUTH
MaTepHalbl IpeabIAYIIe Jekuuu. [Ipyu 3aTpyAHeHUAX B BOCTIPHATHN MaTepHaia CieyeT OOpaTHThCs K OCHOBHBIM JINTEPATYPHBIM HCTOUHHKAM.

6.3. Meronnyeckue yka3aHus 1O MOJArOTOBKE K MPAKTUYECKUM 3aHATHSM.

B xoze npakTHuecKuX 3aHATUH YriyOssioTCs U 3aKPEIUISIOTCS 3HaHUsL 00YUYaIOIIMXCs 10 PSIy PACCMOTPEHHBIX Ha JIEKLUAX BOIMPOCOB, 3HAHHM
10 COBPEMEHHBIM METOJaM MPOCKTHPOBAHHUS CHCTEM NOTPEOUTENEeH pa3MTUYHBIX MPEINPUATHH M OCHOBHBIX CIIOCO0AaX IOCTPOCHUS CHUCTEM
3JIEKTPOCHAOKEHHUS; YMEHHsI TIPOU3BOIUTH BBIOOP SKOHOMHUYECKH OOOCHOBAHHBIX CXEM M PEKUMOB CHUCTEM 3JIEKTpocHaOkeHus. Ha mpakTuyeckux
3aHSATUSX PA3BUBAIOTCS CIMOCOOHOCTH HCIOJB30BAaTh COBPEMEHHBIE HH(M)OPMAIMOHHBIE TEXHOJIOTHH, YIPAaBIATh WHPOpPMAaIUEl ¢ MpUMEHEHHEM
MPUKIIQJHBIX TPOTPaMM; HCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH, 0a3bl JaHHBIX U MAaKeThl MPHUKIAJHBIX TPOAYKTOB. [Ipu moaroroske k
MPAKTUYECKUM 3aHITHIM Kbl 00y4JaOIUNACS TOJDKEH:

— U3y4YUTh PEKOMEH/IOBAaHHYIO JIUTEPATYpY;

— U3yYHUTh MaTePHAIIbI JICKIIH;

— MOATOTOBUTH OTBETHI HA BCE BOMPOCHI 10 U3Y4aeMON TEME;

— BBITIOJTHUTD JOMAIlTHEE 3a/IaHKe, PEKOMEHIOBAHHOE MTPETI0IaBaTelIeM MPH U3YIEeHUH KaKIOW TEMbI 3aHATHSI.

B mporecce moAroToBKM K NPaKTUYECKUM 3aHATHAM 00ydaroIMecss MOI'yT BOCIOJIb30BaThCsl KOHCYIbTAIMSMU MPEnojaBaTess.



6.4. CamocrosTenbHast padoTa BKJIIOYAET B ceOsl BBHINOJHEHHE PA3IMYHOTO POJA 3aJaHHi M CaMOCTOSITEIbHOE H3YyUEHHE TEOPETHUYECKOTO
MaTepuaia o yueOHUKaM U y4eOHbIM OCOOUSM C MOATOTOBKOM K MPAaKTUUYECKUM 3aHATUAM. Kpome Toro, CTyJ€HThI BHIIOIHSIOT pa3/ielbl KypcOBOIO
MIPOEKTA, MOKa3bIBast pe3yabTaThl M KOHCYIbTHPYACH C MpernoaaBateneM. KoHTpoas caMocTosATenbHON paboThl 00YJatoOMXCsl Ha/l MPOrpaMMoi Kypca
OCYILIECTBIISICTCS B XOJI€ MIPAKTHYCCKUX 3aHATHI (KPYIJIBIA CTOJ, peLICHHE 3a/1ay).



7. OueHo4YHbIe CpeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa xoHTpo/mMpyemMoil KOMIIeTeH UM HaumeHoBaHue
Cemectp
(MIM ee 4aCTH) OLIEHOYHOI0 CPeJACTBA

8 IMK-1 (I1K-1.1) Tems! kpyrioro crona 1-5.
Pemenne nmpaktuueckux 3amay Ne 2-3.
BrinosiHeHnE BceX pas3aesioB KypcoBOTO
MPOEKTA.
Bomnpocsr k sk3ameny 6, 10, 40, 41, 54,
55.
Tecter 2-4, 11, 12, 28, 29, 31, 34, 36, 39-
44,

8 IK-1 (I1K-1.2) Tems! kpyrioro crona 2-3.
Pemenue npaktuyeckux 3agad Ne 1.
BrinosHeHue pa3zienoB KypcoBOro
npoekta 4, 5, 7, 8.
Bomnpocsr k sk3ameny 11, 14-30, 35-39,
49-60.
Tecter 47-49, 53-59, 78, 79, 92, 93, 99,
100.

8 ITK-1 (I1K-1.3) Tems! kpyrioro crona 4, 5.
Pemenne npaktuueckux 3agad Ne 1.
BrinosHeHune pa3zienoB KypcoBOro
npoekta 4, 7, 8.
Bompock k sk3ameny 55-60.

8 [K-1 (I1IK-1.4) Tems! kpyrioro crona 1-5.
Pemenwne mpaktudeckux 3amad Ne 1-3.
BrlinonHenune Bcex pas3ienoB KypcoBOro
MIPOEKTA.
Bomnpocs k sx3ameny 1-60.
Tector 1-100.

8 ITK-2 (TIK-2.1) Temsbl kpyriioro crona 4-5.




Koa xoHTpoO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue

(MIM ee 4aCTH) OLIEHOYHOI0 CPeJACTBA
Pemenne nmpaktudeckux 3amad Ne 1-2.
BrimonHenue pasienoB KypcoBOoro
npoekta 4, 5,7, 8
Bormpocsl k sx3ameny 55-60.
8 [1K-2 (I1K-2.2) Tems! kpyrioro crona 1-5.
BrimonHeHue pasienoB KypcoBoro
npoekta 4, 5, 7.
Bonpocsr k sx3ameny 19-20, 34, 41, 54,
95.
8 ITK-2 (TTK-2.3) Tewmsl kpyriaoro crona 1-5.
BrinosHeHue pa3zienoB KypcoBOro
npoekta 4, 5, 7.
Bomnpocsr k sx3ameny 19-20, 34, 41, 54-
55.
8 [K-2 (I1K-2.4) Tems! kpyrioro crona 1-5.
Pemenne nmpaktudeckux 3amad Ne 1-3.
BrinosiHeHUE BceX pas3iesioB KypcoOBOTO
MIPOEKTA.
Bomnpock k sx3ameny 1-60.

Cemectp

7.2. TunoBble 32IaHUS1 WJIM HHbIE MATEPHAJIbI, HEOOXOANUMBIE /ISl TEKYLIEro KOHTPOJIS
7.2.1. IlpakTHyecKue 3a1a4u

3anaua 1. PaccunTaTh MO JJIUTETHEHO TOMYCTUMOMY TOKY TpeX(a3zHylo KaOeTbHYIO JIMHHIO, TPOJIOKEHHYIO B 3€MJI€ B OJHOM TpaHIIEe C ABYMS
APYTUMH KaOensiMH JJIsl IMTaHUS 1IEXOBOH AIIeKTpOyCTaHOBKU. PacueTHas MourHoCTh yctaHOBKH P =120 kB, Hanpsbkenne U =380 B, cosgp=0,8.
Paccrostare Mexty kadeisimu (dncio kabeneit 3) cocrapister 100 M. [TopaBounslil ko3 dummeHT Ha yucio padoraromux kadeneit cocrasiser 0,85.
3agava 2. OnpenenuTs MakCUMAJIbHYIO Harpy3Ky Ipynibl 3-X(as3HbIX 3J1. IPUEMHUKOB JUIUTEIBHOTO PeKUMa padOoThI MO CIeTyIOIUM TaHHBIM:
29m. gur. —4 kBm; k,=0,1;, tge=1,
29m. gur. — 3 kBm;  k,=0,15; tgep=11;



2 3J1. IBUT.

— 10 kBm;

k,=0,2;

tgp =0,8.

33/]3'—[3 3. Onpez[eJme PACUCTHBIC U CPEAHHUE HAI'PY3KH 3aBOJia KalIpOHOBOT'O BOJIOKHA, COCTOAIICTO U3 LECXOB (CM. Ta6J'I.) C COOTBCTCTBYHOIIUMU
YCTAaHOBJICHHBIMH MOIIHOCTAMU P V-

[IprmMep pacyera Harpy30K 3aBojia KAIPOHOBOT'O BOJIOKHA

Harpy3sku
Ham\fleel){((())iaHHe V(}:)T.NII((]);H. cosp/te K, K. Cpennue PacyetHble
Yy Pc QC Pp Qp
1. Xumuueckuii 3100 0,80/ 0,5 0,6
ex
2.I1psauiibHbIA 1200 0,75/ 0,6 0,65
ex
3.KpyTunbHsblit 1500 0,75/ 0,65 0,7
ex
4.Ilex
peresepanuu 2400 0,70/ 0,55 0,65
OTXOJIOB

KpaTKOC ONMUCAHHEC U PErJIAMEHT BbBINIOJTHCHUSA

3aI[aHI/IG BBITIOJHACTCA IMUCBbMCHHO BO BPEMSA NPAKTHYCCKOI'O 3aHATHA. OIICHI/IBaeTCSI MNPaBUJIBbHOCTL BBIIIOJHCHHA 3aJdHUA WU KOJIUYCCTBO
AONYIICHHBIX IIPH BBIITOJIHCHHUU 3aJaHU OIINOOK.

Kpurepun onenkn:

- OTMECTKA <«GadTCHO)» BBICTABJIACTCA O6y‘~IaIOHICM}’C${, €CJIM 3a/lava p€IICHa MPaBUJIbHO WJIN PEIICHA C HC3HAYUTCIbHBIMU OHII/I6KaMI/I;
- OTMCTKA «HC 3a4TCHO» BBICTABJIACTCA O6yanOHlCMYCH, €CJIN 3aa4a HC pCIICHA W/ VTN A0 YIICHBI FPYGBIG OIITHOKH.

7.2.2. TlepeyeHb TeM AJsl KPYIJIOTo €TOJIAa

KonTpoJibHbIE BONIPOCHI:

1. Be1bop MeTosa pacueTa 3JeKTPUUECKUX Harpy30K B 3aBUCUMOCTH OT YPOBHS CUCTEMBI 2JIEKTPOCHA0KEHHUS.

2. Be1Oop cxeMbl BHYTPEHHETO 3JIeKTPOCHA0KEHHS TPOMBIIIUIEHHOTO TPEATPHUATHS.
3. Bb1Oop cxembl BHEIIHETO 3JEKTPOCHAOKEHUSI TPOMBIIITIEHHOTO IPETPUSITHSL.

Tabauia



4. Bp100p 311eKTpo0OOPYI0BaHUS CXEMBI BHEIITHETO JIEKTPOCHA0KEHNS IPOMBIIIIJICHHOTO MPEIPUSTHS.
5. Be16op 351ekTpoo0opyA0BaHus CXEMbl BHYTPEHHETO 3JIEKTPOCHAOKEHHUS IPOMBILIUIEHHOTO TPEIPUSTHS.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHSA
Kpyrieiid cTon MpOBOAXTCS HA MPAKTHUYECKOM 3aHSATHH M HAIpaBlIeH Ha 3aKpeIuIeHue MpOoWJeHHOro Matepuana. Ha obcyxaeHne BhIHOCITCS
TeMbl, TpeOyroIe 000CHOBAaHHOIO BbIOOpaA MPH IPOEKTUPOBAHUN CUCTEMBI 3JIEKTPOCHA0KEHUS IIPOMBIIIEHHOTO IPEAIPUATHS.

Kpurepum ouenku:
- OTMCTKA «Ba4TCHO» BBICTABJIACTCA CTYACHTY, CCJIM CTYACHT IPUHUMAJl aKTUBHOC Y4aCTUC B KPYIJIOM CTOJIC,
- OTMETKA «HE 3aYTEHO» - €CIIU CTYJCHT HEe UMEJ OOIIUX MOHATHI U 3HAHUK IO 00CYK1aeMOMY BOMPOCY.

7.2.3. TunoBbie TECTOBLIE 3aaHUH
(HauMeHOBaHUe OYEHOUHO20 CPeICmBa)

1.  OcHoBHas 0coOeHHOCTH paananbHOi cxembl COC B OTIMYUE OT MAaruCTPAIbHON
Beimie ypoBeHs 0e3onacHocTu
Belmie crenens HaZie)KHOCTH
bonee sxoHOMHYHA
VY no6Hee B 3KCIUTyaTaluu

O O O O

2.  Hynesoii pabounii mpoBOIHUK Ha ANIEKTPUIECKON cXeMe JOHKEH UMETh OYKBEHHOE 0003HAUYEHUE
« N»
«PEN»
«My
«PE»

O O O O

3. 1lIunbl nepeMeHHOro Tpex(pa3HOro TOKa J0JKHBI ObITh 0003HAYEHBI
muHEI (Pa3el A- KpaCHBIM I[BETOM; IUHBI a3kl B — 3eneHpM; muHBI (a3bl C — KeNThIM
IMHBI (a3bl A- KeNThIM LIBETOM; IKHBI Pa3bl B — kpacHbIM; mKHBI (a3bl C — 3e71eHbIM
mHHEI (pa3bl A- 3eeHBIM [IBETOM; IUHBI a3kl B — sxenteiM; mmHb (hazbl C — KpacHBIM

O O O O

IMHBI (pa3bl A- KeNThIM LIBETOM; IKHBI Qa3bl B — 3enenbim; muHbI Ga3bl C — KpacHbIM



O O O O 0O O O O O

o O O O

O O O O

O

4. Kakoe HampsbkeHue HauOoliee dYacTo TMpPHUMEHsIETCS A paclpeiesieHus JIEKTPUUECKON SHEPTHH 10 NPeANpUsTuio?

380/220 B;
660/380 B;
6...10 kB;
35...110 kB;
440/220 B.

5. Kakoii crioco6 npoxnaaku kabenbHbIX ceTelt HanpshkeHueM 6...10 kB Hanbouee nienecoodpas3eH npu 3HaYUTETLHOM KOJIHYECTBE Kabenein

(50...60)?
KaOCIbHBIN KaHal,
10 CTEHaM 3J]aHUil U COOPYKEHHIA;
TpaHIIes;
TYHHEIIb.

6.  Kakoe B3pbIBOOMACHOE MOMEIIEHUE OTHOCUTCA K Kateropuu B -16?7
TOpIOYHE Ta3bl U MbUIb BBIICTSIOTCS B HOPMAIbHBIX YCIOBUSX;
B3PBIBOONIACHBIE CMECH BO3MOXKHBI B PE3YJIbTaTE aBapHil;

TOprOYHC MMaphbl UJIU I'a3bl BBIACIIAOTCA IIPU aBaApUH, HO UMCIOT BBICOKHUM HM>KHHH npeacii B3pbIBACMOCTHU U pe3KPII>i 3aliax,;

HapyXHbIE€ YCTAHOBKHU, B KOTOPBIX B3PHIBOOMACHBIE CMECH 00PA3yIOTCS TOJIBKO B
pe3yibTare aBapuii;

IMPpaBUJILHOTO OTBETA HET.

7. Kakoe momemenue otHocutes k kiacey IT - 11?7
MTOMEIIIEHUS, TJI€ PUMEHSIOTCS WIH XPAHATCS TOPIOYHE KUAKOCTHU C T pocnn > 45 °c
MOMEUIEHUs, TJ€ BBIAEISAIOTCS TOPIOYME MBUIM WA BOJOKHA, MEPEXOJSIINE BO B3BEIIEHHOE COCTOSIHUE,
BCE M0XapOONacHbI€ HAPYKHbIE YCTAHOBKU, B KOTOPBIX IPUMEHSIOTCS UJIM XPAHSITCS TOPIOYME BEIIECTBA;
MOMEUICHUsI [Jii TBEPAbIX WM BOJIOKHHUCTBIX BEIIECTB, HE IMEPEXOMAIIMX BO B3BELIEHHOE COCTOSHHUE.

8. Kaxk Bnusier crmocoo IpOKIaIKN Ka0eJst Ha ero JJIIMTCIIBHO HOHYCTHMBIﬁ TOK?
I[J'ISI OJMHAaKOBOT'O CCUCHUA KaOes ero JJIUTCIIBHO HOHYCTHMLIﬁ TOK 6y,£[eT OoJIbIIIe IIpU MPOKJIaAKE B BO3AYXC
I[J'ISI OJWMHAKOBOT'O CCUCHUA Ka0es ero JJIUTCIIBHO I[OHYCTHMBIﬁ TOK 6y,Z[CT OoJIbIIIe IIpU IPOKJIAIKE B 3EMJIC



o [y 0MMHAKOBOTO CeYeHHUs1 Kabemsl ero JUIMTENbHO JOMYyCTUMBIN TOK Oy/IEeT BCET/1a OJJMHAKOB

9.  Uro Takoe AIeKTponpoBoIKa?
Heunzonuposanusle (roJible) IpOBOAHUKHI
[[InHOIIPOBOABI
TokornpoBoabI
N3onupoBanHbie MPOBOAA U KaOEIU Majioro CEUeHHUs

0O O O O O

KabGenu 0ob1I0oro ceyeHus

10. Yro Takoe MMHONPOBOI?
OTKpBITHIA TOKOITPOBOJI HaIpsiKeHUEM 6-35 KB ¢ jxecTkol OIMHOBKOMN
['uOkuii TokonpoBOI HanpsoKeHHeM 6-35 kB
XKecTkuii TokonpoBo HanpsikeHreM 10 1 kKB 3aBoCKOro U3roToBICHUS

O O O O

KaGeins 0ob11oro ceyeHus

KpaTkoe onucanue u perJiaMeHT BbINOJHEHHUS
Tect npoBoANTCS B Havajie MPaAKTUYECKOrO 3aHATUS B MUCbMeHHOU dopMme. KaxxaoMy oOydaromemycst Bbiaercss 20 BONPOCOB, Ha KaXAbIH U3
KOTOPBIX HYXHO BBIOpaTh MpaBWIbHBIN (bI€) OTBET (bI). BpeMsi, oTBoiMMOE Ha TeCTUpOBaHUE - 15 MUHYT.

Kpurepun onenkn:
- OTMETKA «3aYTE€HO) BBICTABIIAETCS 00Y4aIOMEMYCsl, €CIH 00yUYarOIMICs OTBETUII IPABUIBHO OOJIbIIIE YEM HA MOJOBUHY TECTOB.
- OTMETKA «HE 3aUTEHO» - €CIIM 00y4aroUniics OTBETHII IPAaBUIbHO HA OJOBUHY WJIM MEHbIIE TECTOB.

7.2.4. Tembl NMCbMEHHBIX PadoT

Ne Tembl
n/n

KypcoBoii npoekt
[TpoekTHpoBaHHE CHCTEMBI HJIEKTPOCHA0KEHUSI PEMOHTHO-MEXaHUYECKOT0 3aB0OJia
[TpoexTpoBaHUEe CUCTEMBI SJIEKTPOCHAOKEHHSI aBTOMOOUIILHOTO TTPEATPUSTHS
ITpoekTupoBaHye CUCTEMBI ANEKTPOCHAOKEHUS IMTEHHO-MEXaHINYECKOT0 3aBOJia
[IpoekTupoBaHye CUCTEMBI AIEKTPOCHAOKEHHS] MAITMHOCTPOUTEIHHOIO 3aBOJIA

AWIN|F




o1

[TpoekTupoBaHye CUCTEMBI AIEKTPOCHAOKECHIS 3aB0OJIA )KEIIE300€TOHHBIX H3ACITUI

6 [IpoekTHpoBaHUE CHUCTEMBI JJICKTPOCHAOKEHUSI TPYIIBI IIEXOB MPUOOPOCTPOUTEITHHOTO
3aBoja

7 [IpoekTpoBaHWE  CHCTEMBl  DJJEKTPOCHAOKEHHS  TEPMHUYECKOTO  TPOM3BOJICTBA
METaJUTyPIHU€CKOTO MPEPUSATUS

8 [IpoekTHpoBaHUE CHUCTEMBI 3JIEKTPOCHAOKEHHS KOpPIyca I0 PEMOHTY MEXaHHYECKOTO
o0opynoBaHus

9 [IpoekTupoBaHuE CHUCTEMBI  3JICKTPOCHAOKEHMSI  MPOU3BOJICTBA  KEJIE300€TOHHBIX
KOHCTPYKLHU

10 | IlpoekTupoBaHUE CHCTEMBI 3JICKTPOCHAOKEHUS MEXaHHIECKOTO 3aBO/Ia

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Pa3zzensl KypcoBOro IpOEKTa BBINOJNHSIOTCS CTYJEHTAaMM B Te€YeHMM cemecTpa. lIpemnopaBarens OLEHMBAET NPAaBUIBHOCTH BBIIIOJIHEHHUS
pa3neios:

1. Beeneunue.

2. KpaTkas xapakTepucTika 00beKTa IPOEKTUPOBAHUSI.

3. Onpenenenne 0)KUIAEMBIX 2JIEKTPUUECKUX HArpy30K I10 LEXY U MO MPEATPUATHIO.

4. Bri6op 1 000CHOBaHME MECTa COOPYKEHUS LIEXOBBIX TPaHC(POPMATOPHBIX MOACTAHLUHN, pacnpeneauTenbHbix TyHKTOB 1 ['TII1. Bei6op uncna

¥ MOIIIHOCTH TPaHC(OPMATOPOB LIEXOBBIX TpaHchopMaTopHbIX noactaniuil, ['TIIT ¢ yueToM KoMneHcalu peakTHBHOM MOIIHOCTH.

5. Be16op 1 000CHOBaHHE CXEMBI 3JIEKTPOCHA0KEHUSI TPEATIPUATHSL.

6. Pacuer TOKOB KOPOTKOI'O 3aMbIKaHUS.

7. Bb100p 371€KTpo00OpyA0BaHNUS CXEM BHEITHETO M BHYTPEHHETO AIEKTPOCHAOKEHUS MPEAIPUATHUS.

8. Peneifnas 3ammra 1 aBTOMaTHKa B CUCTEMAaX 3JEKTPOCHAOKEHHSI TPOMBIIIUIEHHOTO MPEANPUATHS.

9. 3aknroueHue.

10. Cnucok ucnonb30BaHHOM JINTEPATYPHI.

Kpurepun ouenku:
- OTMETKA «3a4TE€HO» CTaBUTCS, €CIIA CTYACHT PELIUI B CPOK COOTBETCTBYIOLIUI pa3es KypCOBOIO IIPOEKTa;
- OTMETKA «HE 3a4TCHO» - €CIIU CTYJEHT HE PEIINI B CPOK JaHHBIN pa3len.



7.3. OIIeHO‘lHLIe cpeacrea aJis l'lpOMC)KyTO‘lHOﬁ aTrreCranmu 1Mo uToraM OCBOCHUSA JUCHUIIJIMHBI

7.3.1. Bonipochbl K NPOMeKYTOYHOM aTTecTaluu

Cemectp 8
Ne
w/n Bonpocsl k 3k3aMeny
1 | UnpuBuayanbHbIe rpadMKy HATPY30K M UX XaPaKTEPUCTUKH
2 | I'pynnoBsle rpaduKM Harpy30K U MX XapaKTEPUCTUKU
3 | OcHoBHBIE (hu3HUYECKHE BETMYMHBI, IPUMEHSIEMBbIE IPH pacueTe MEKTPHUSCKUX HArPY30K
4 | OcHOBHBIE METO/IbI pacyeTa 3JIEKTPUUECKUX HAarpy30K MPpeANpusaTHil. MeTon ynopsgoueHHbIX
JrarpaMmm
5 | Pacuer Harpy3oK 3J€KTpOCBapOYHBIX YCTAHOBOK
6 | OcHOBHbIE IPUYUHBI PACXOXKICHUS MEXKY PACUETHBIMU M (DAKTHUYECKMMHU HArpy3kaMu
7 | Onpenenenre CpeJHUX HArpy30K
8 | Ompenenenue pacxo 0B NEKTPOIHEPTUU
9 | Pacyer moTepp MONIIHOCTH ¥ OJJIEKTPO’HEPTHHM B PA3JIMYHBIX DJEMEHTaX CHCTEM
JIEKTPOCHA0KEHUS
10 | OcHOBHBIE XapaKTEPUCTUKHU CIIYJAHBIX TPaUKOB HATPY3KH
11 | KomMmMyTannonHo-3amuTHble annapatsl 1o 1000 B
12 | OcobeHHOCTH pacueTa TOKOB K.3. B ceTsx 10 U Beime 1000 B
13 | ABTOMaTHUecKHe BBIKIIOUATeNH (Ha3HAYeHUe, KOHCTPYKIIUs, BBIOOD)
14 | Pacnipenenenue 3ieKTpudeckoil sHeprun npu HampspkeHuu Bbime 1000 B. TpeGoBanus k
CeTsIM
15 | DnekTpocHaOkeHHE OT  COOCTBEHHOW  DJEKTPOCTAHIIMU.  DJIEKTPOCHAOKEHHE  OT
SHEProCUCTEMBI. DJIEKTPOCHAOKEHNE OT IHEPrOCUCTEMBI U COOCTBEHHON JIEKTPOCTAHIIUU
16 | Pagnanbuble cxeMsl cerelt Beitre 1000 B
17 | MaructpansHble cxembl cereil Boiie 1000 B
18 | CxeMbl ¢ HECKOJIBKUMH CKBO3HBIMH MarucTpaisiMu cereit Boie 1000 B
19 | BeiGop umuciia, MOIHOCTH M MeCTa pacioiokeHust exoBbix TII
20 | Beibop TmoB u ucnoiaeHui tpanchopmatopoB mexoBbix TII. KommonoBka niexoBsix TIT
21 | Ucnonnenue nexoBbix ceteid 1o 1000 B KOMIIEeKTHRIMY HTMHOIIPOBOJAMH




Bomnpocel Kk 3xk3aMeny

n/n

22 | KommeHcanysi peakTUBHOM MOUIHOCTH B JJIGKTPHYECKUX CETSAX  MPOMBIIUICHHBIX
NPENPUITHI

23 | Tlpoxnanka kabeneil HanpsbkeHHeM 6 - 35 kKB B kabenbHBIX KaHaIax

24 | Bo3nymiHbie TUHUT

25 | KabGenpHble TMHUM HanpspDKkeHueM 6 - 35 kB

26 | IIpokmnagka xabeneil HanpshkeHueM 6 - 35 kB B 3emute

27 | Ilpoknanka xkabeneit HanpsokeHueM 6 - 35 kB B 611okax

28 | Ilpokinaaka kabeneit HanpsbkeHneM 6 - 35 kB B TyHHemsIX

29 | Ilpoknanka xkabeneit HanpsokeHneM 6 - 35 kB Ha acrakagax

30 | Ka6enpubie muaun 110 - 220 kB

31 | BecrmomorarenbHbIe METOBI pacueTa NEKTPHUSCKUX HArPY30K

32 | Knaccudukanus noMemeHuil 1 Hapy»HbIX YCTaHOBOK IO OKPY’KaroLIeH cpefe

33 | McTOYHMKH pPEeaKTUBHON MOITHOCTH B CETSIX NPOMBIIIJICHHBIX MPEANPHUITHI

34 | Pacuer xomneHcauuu PM B 3I€KTPUUECKUX CETSIX MPOMBIIIJICHHBIX NPEANPUITUI

35 | Ilpoknanka kabeneit HanpspkeHueM 6 - 35 kB B rajgepesx u 1o CTeHaM 3JIaHui

36 | [Ipoknanka kaOenelt HampsbkeHueM 6 - 35 kB B KomekTopax M JIpyrux KaOeabHBIX
MTOMEIICHUSX

37 | DnexTpocHa0KEeHUE OT SHEPrOCUCTEMBI

38 | DnekTpocHa0KEeHUE OT SHEPrOCUCTEMBI U COOCTBEHHOMN 3JIEKTPOCTAHIIUH

39 | Cucremsl 371€KTPOCHAOKEHHSI TPOMBIIIICHHBIX MPEANTPUIATHHN, TPUHIUITBI UX (HOPMUPOBAHHS
¥ 331244 IPOEKTUPOBAHUS

40 | XapakTepuCcTHKAa U TUNITAHUPOBKA MPOMBIIUICHHBIX MTPEIPUSTHHA

41 | Oco0eHHOCTH MOCTPOEHUsS CUCTEM IEKTPOCHAOKEHUS PEAIPUSTHHA

42 | Cucrema BHEUTHETO MIEKTPOCHA0KEHUS TIPEATIPHSITHS

43 | Cucrema BHYTPEHHETO JIEKTPOCHA0KEHUS IPEIPHUSTHS

44 | PactipeneneHue IeKTPUUECKON SHEPTUH Npu HarpsbkeHuu Boime 1000 B

45 | Pacnpenenenue 3J1eKTpUUecKor sHepruu npu HanpspxkeHuu Huke 1000 B

46 | PagmanbHble cxembl ceTell HanpsbkenneM Boime 1000 B

47 | MaructpanbpHble cxeMbl ceTel HanpsbkeHrneM Beie 1000 B

48 | CxeMbl ¢ HECKOJIbKMMHU CKBO3HBIMHU MaructpaisiMu cereil Boime 1000 B

49 | Bo3myniHble TUHUH JIEKTPONIEpEadll B CHCTEMaX JIEKTPOCHAOKEHHSI




Bomnpocel Kk 3xk3aMeny

n/n
50 | KoHCTpYKTHBHOE UCTIOIHEHUE BO3IYIIHBIX JIMHUHN 3JCKTpOIepe1aun
51 | KabGenbHble TuHUKM HanpsbkeHueM 6 - 35 kB
52 | Kabenpubie nuanm 110 - 220 kB
53 | TokonpoBob! HanpsikeHueM 6 - 35 kB
54 | BeiOop panoHaNbHBIX HAMPSHDKEHUN TUTAIONICH U paclpe/IeIUTeNIbHON CeTH NPeIIpUITUS
55 | PanmonanbHsIi BEIOOp critoBhIX TpaHchopmaropos ['TITT
56 | BeIOop ammapaToB 1o HOMHHAJIBHBIM TapaMeTpaM
57 | Bri00p BHICOKOBOJIBTHBIX BHIKIIIOUATENICH (SIUEEK)
58 | BeiOop pazwenuHuTeNCH, OTACIHUTENCH, KOPOTKO3aMbIKATEICH
59 | BeiOop BhIKIIIOYATENICH HATPY3KHU U MPEAOXpaHUTENeH
60 | Beibop TpancdopMaTopoB TOKa U TPaHCHOPMATOPOB HAMPSKEHHSI

7.3.2. Kputepuu 1 HOpMbI OLleHKH

dopma nposeaeHus
Cemectp NPOMEKYTOYHOM Kpurtepuu u HopMbI OLleHKH
aTTecTaluu

8 9K3aMeH (ITMChbMEHHO) oOyyaromuiicsi 06J1agaeT rIyOOKUMH U TPOYHBIMU

«KOTIHUYIHO»

3HAHUSAMHU [IPOrPAaMMHOT0 MaTepuaa; pu OTBETE
IIPOJEMOHCTPUPOBAJI UCUEPIIBIBAOIIIEE,
[0CJIEI0BATENBHOE U JIOTUYECKH CTPOIHOE
U3JI0KEHUE; PAaBUIIBHO C(HOPMYIHPOBAIT IOHATHS
Y 3aKOHOMEPHOCTH 110 BOIIPOCY

«XOpOILIO»

oOyyaromuiicsi 006J1aAaeT 10CTaTOYHO MOJTHBIM
3HaHHWEM IIPOrpaMMHOr0 MaTepHasa; ero OTBET
IIPEJICTaBIsIeT IPAaMOTHOE U3JI0KEHNE YUeOHOTrO
MaTepuasa 1o CyllecTBY; OTCYTCTBYIOT
CYIIECTBEHHbIE HETOUHOCTH B (POPMYINPOBAHUH
MOHSTHI; MPaBUIILHO IPUMEHEHBI TEOPETUUYECKHE
10JIO’KEHHUS, IOATBEPKIEHHBIE TPUMEpPaMU




Cemectp

dopma npoBeaeHust
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

«KYHOOBJICTBOPUTEIIBHO»

00yJaroIIHMICS UMeeT O0IHe 3HAHUS OCHOBHOTO
MaTepuaina 0e3 YCBOCHUS HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKEHHIT; (HOPMYITUPYET
OCHOBHBIC ITOHATHS C HeKOTOpOI;'I HETOYHOCTBIO,
3aTPYyIHSETCS B IPUBEICHUN TIPHMEPOB,
MOATBCPKAAOIUX TCOPECTUUCCKHUEC TOJTOKCHUA

«HCYOOBJICTBOPUTCIBHO»

O6y‘~IaIOH_II/II‘/‘IC$[ HC 3HACT 3HAYUTCIIbHYIO 4aCTh
MporpaMMHOT0O MaTcpuajia; JOIyCTUIL
CYHICCTBCHHBIC OIINOKH B MMpoueCCC U3JI0KCHU A,
HC YMCCT BBIACIIMTL I'NTaBHOC U CACJIaTh BBIBO,
IIPUBOJUT OIINOOYHBIE OIIpCACIICHUA

KypCOBOM MPOEKT

00y4aromuiics: BBIIOIHUII BCE Pa3/iebl KypcOBOTO
IPOEKTa MPaBUIIBHO, CJIAJl €r0 B 3aUETHYIO HEJIEII0

COTJIIMYHOY
¥ OTBETHJI TIPH 3aIIUTE KypCOBOTO MPOEKTa Ha BCE
BOIPOCHI.
00yJaromuHCs BBITOIHIIT Pa3/eNibl KypCOBOTO
IPOEKTa C HECYIIECTBEHHBIMU HETOYHOCTSMH,
«XOpOILIO» C/1aJl KypCOBOM MPOEKT B 3aUETHYIO HEJENO U

OTBETHJI IIPU 3aLUTE KypCOBOIO IIPOEKTA HA BCE
BOIPOCHI.

«KYHAOBJICTBOPUTECIIBHO»

00yJarOIIMIACS BBITOJIHII Pa3eibl KypCOBOTO
IIPOEKTa C HEKOTOPHIMU HETOUHOCTSIMU U
3aTPYIHWICS B HEKOTOPBIX OTBETAX IPH 3aIUTE
KYpPCOBOT'O TIPOEKTA.

«HCYOOBJICTBOPUTCIBHO»

00y4aromuiicsi He BBIOJHUI KypCOBOU MPOEKT B
CPOK.

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCITUTITHHBI




8.1. O0s3aTesbHAs JUTEPATYpa

Tun (yuyeOHNK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJiI0BoK) T'on u3nanus oubanorexe /
n/n MeToauYecKoe mocoomue,
HanmenoBanme
NMPAKTHUKYM, JIP.) 3EC
1 | Omnonesal. H. DeKTpocHa0KeHUE MPOMBIIIIEHHBIX Y4eOHoe nmocodue 2018 9bC
MIPEANPUATHI U TOPOIOB "ZNANIUM.
COM"
2 | Baxnuna B. B., UepHenko [TpoekTupoBaHue CUCTEM Y4eOHO-METOTHYECKOE 2016 Penozuropuii
A.H. AIEKTPOCHAOKEHUS rmocobue Ty
3 | Anuapona T. B., PameBckas | DnekTpocHaOkeHUE U YuebHuk 2017 9bC
M. A., Crebynona E. /1. AIIEKTPOOOOPYIOBAHUE 3AAHUM U "ZNANIUM.
COOPYKCHUI COM"

8.2. JlonosinuTeIbHAS JIUTEpPATypa

Tun (yueOHuk, yueoHoe

KoanuyecTBO B

HAy4YHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ1I0BOK) I'ox u3panus onodmorexe /
n/n MeToaHu4YecKoe nocooue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
4 | Kopo6oB I'. B., KapraBieB | DnekTpocHaOxeHue YuebHoe nmocobue 2014 OBbC «Jlanb»
B. B., YepeMucunoa
5 | Baxuuna B. B., UepHenko CucreMsl 37€KTpOCHAOKEHUS Y4eOHO-MeToInYECKOe 2015 Penosuropuit
A.H. nocobue Ty
6 | CtpenpHukoB H. A. DeKTpOoCHAOKEHHE TTPOMBITIITICHHBIX YdebHOe mocobue 2013 3BC «IPRbooks»

IPEANPUITUI




8.3. Ilepeuenr mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HWHGOPMAIMOHHBIX CHPABOYHBIX
CHCTEM
e Web of Science [DnekTpoHHBIN pecypc] : MyTbTHAUCIUIUTHHAPHAS pedepaTuBHAs Oa3a

Philadelphia:

NAaHHBIX. —

Clarivate  Analitics,

2016. — Pexum gocryma

apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc.,aHri.;

e Scopus [Dnekrponnsiii pecypc] : pedeparuBHas O6a3a manubix. — Netherlands: Elsevier,
2004. — Pexxum ntoctyna : scopus.com. — 3arii. ¢ 3kpana. — S3. pyc., aHri.;

e Elibrary [DnexTponHslii pecypc] : HayyHas 31eKTpoHHas 6nbiamnoTreka. — Mocksa : HOB,
2000. — Pexxum gocrtyna : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHri.;

e Springer Link [Dnexkrponnsiii pecypc] : [06a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum goctyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnexTpoHHBII pecypc]

. KOJUICKIOHA 3JICKTPOHHBIX KHUI' U3AATCIIBCTBA

Elsevier. — Netherlands: Elsevier, 2018. — Pexxum nocryma : sciencedirect.com. — 3ari. ¢

JKpaHa. — fI3. aHruL.;

e Cambridge university press [DneKTpoHHBIH pecypc|

KYpHaJIbl H3/1aTelbCTBA. —

Cambridge: Cambridge university press, 2018 . — Pexxum fgoctyma : cambridge.org. — 3ar.

C DKpaHa. — 3. aHrm.;

e NEICON [DnektpoHHBIH pecypc] : 3JeKTpoHHas WHMOpMAIHS

apXMB HAaYy4HBIX

KypHaioB. — Mocksa : HOUKOH, 2002. — Pe;xxum noctymna : neicon.ru/resources/archive.

— 3ari. ¢ skpaHa. — f3. pyc., aHri.

8.4. IlepeyeHb MpOrpaMMHOIo obecrevdeHust

Ne Hanmenopanue IO PexBU3NTHI zlorosi)pa
n/n (nata, HOMep, CPOK JAeCTBHS)
1 | Windows I[OEOBOp Ne 690 ot 19.05.2015r., cpok
JecTBHS - GECCPOUHO
Joroop Ne 690 ot 19.05.2015r., cpok
2 | Office Standard neicTBus — 6eccpouno; gorosop Ne 727 ot
20.07.2016r., cpok neicTBHs — OeCCPOUHO

8.5. Onucanne MaTepHaIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne P- 00TEKTOB /U151 MPOBEACHHS . Ilepeuenb 0CHOBHOTO 000pYA0BAHMSA
/I | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM
pa6oThl obyuyarumxcsi (HoMep ayAUTOPHH)
VYyeOHast aynuTopus AJisg IPOBEICHUS [IpoekTop, sKkpaH; CTON y4EHUUECKUI
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
AyIATOPUS JJIs IPOBEICHUS 3aHITHI y4eHU4YeCcKuil (MOHOOJIOK) TPEXMECTHBIH,
CEeMMHAPCKOro THUIa. Y4yeOHas ayAuTOpHs JUIsl | CTOJI IPENoaBaTeIbCKUM, CTYI
1 | KYPCOBOTO NPOEKTHPOBAHHUS (BBITIOJIHEHUS MpenojaBaTesIbCKUi, JOCKa ayIuTOpHasl.,
KypCOBBIX paboT). YueOHast ayIuTOpus 1Jist 9KpaH, IPOEKTOP, KAIIO3H.
MIPOBEJICHUS TPYIIOBBIX M MHIUBUYaTbHBIX
KOHCYJIbTAllMi. YueOHast ayAuTOpus s
MPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJIS 1
npoOMEKyTouHOU artectanmu. (D-211)
2 Ha6opavTopHﬂ <<3J1e1<Tpvoo6opyz[0BaH1:1e [IpoekTop, 3KpaH; CTOJIbI Y4EHUUECKUE
CTaHIMM U NOJCTAaHINI NPEANPUATUIN. JIBYXMECTHBIE, CTYJIbs] YYEHUUECKHE, CTOJ




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEACHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yJammxcs (HoMep ayAUTOPHH)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

YyeOHast ayTuTOpus IJIsE TPOBEICHUS
3aHSATUN CEMUHAPCKOTO THUIIA.

Y4eOHast ayTuTopus I KypcOBOTO
MIPOCKTUPOBAHUS (BBIMTOJTHEHUS KYPCOBBIX
pabor).

VYyeOHast aytuTopusi 17151 TPOBEICHHS
TPYIIIOBBIX U UHIMBUIYaTbHBIX
KOHCYJIbTALUI

Y4eOHast ayTuTOpHs IJIsI TPOBEICHUS
3aHATUI TEKYILEro KOHTPOJIS U

IIPOMEKYTOUHOM aTTECTAL[UU.
(23-203)

IIPENOAABATEIIbCKUM, CTYII
MPENoJaBaTeNIbCKUi, 10CKa ayIUTOPHAS
(MenoBast), CTEH/Ibl YHUBEPCAJIbHBII
1abopaTOpPHBIN, CTEH]T
JIEMOHCTPALIMOHHBI., CTOJI
KOMIIBIOTEPHBIN 0JlHOMECTHBIH, [1K,
JKaJI031

KoMnbroTepHslii Kiacc.

VYyeOHast ayIuTOpus I MPAKTHYECKUX
pabor.

VYyeOHast aynuTopus i KypcOBOTO
POSKTHPOBAHUS (BBITIOJIHEHHUST KYPCOBBIX
pabor).

YyeOHast ayTUTOPHSI U IPOBEICHUS
TPYNIOBBIX U WHIAUBUAYAIbHBIX
KOHCYJIbTAIIUI

VYyeOHast ayTUuTOpHsI UI IPOBEICHUS
3aHATUH TEKYIIETO KOHTPOIS U
IPOMEKYTOYHOU aTTecTaluu
Jlabopatopust LludpoBoe MoaennpoBanue B
anekTposHepreTrke. (2-601)

OkpaH, npoekTop, I1K, n1ByxmecTHbie
IapThl, TPEXMECTHBIE CTOJIBI, CTYJIbs
YYECHHUYECKHUE, CTON [T KOH(PEPEHIUA.

[TomenieHue 17151 CAaMOCTOSITENILHOM pabOThI
crynenros (I'-401)

Crosbl ydeHHUECKUE, CTYIbs
yuenndeckue, [IK ¢ BBIXO0M B ceTh
HNHuTtepHer




