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

b1.B./IB.08.02

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

CucrteMbl 3J1eKTPOCHAOKEHUS NMPOMbBIILJIEHHBIX NPeXNPUATHIA

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJrTOTOBKU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBJICHHOCTH (TIPOdHIIb)
OHeprocoepekeHre U FHEProayauT

dopma o0ydeHHUs: OUHAS
I'on nabopa: 2017
O6mas Tpynoemkocts: 7 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 8

dopmMa KOHTPOJIA | DK3aMeEH, Hroro
Bun 3ansituid KII
Jlexknuu 28 28
JlaGopaTopHble
[IpakTrueckue 42 42
PyKkOBOACTBO: KYpCOBBIE IIPOEKTHI 1,5 1,5
[TpomexxyTouHas arrecramus 0,35 0,35
KonTaktHas pabora 71,85 71,85
CamocrosiTenpHas pabora 144.5 144.5
Kontpounb 35,65 35,65
Hroro 252 252




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

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

(OondxcHocmy, yuernoe 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 DneKTpoIHEpreTHKa 1 AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2021 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 2 ot «05» centsiops 2016 1.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp ocBOeHMS JUCLUMIUIMHBI — O3HAKOMJIEHHE CTYIAEHTOB C OCOOEHHOCTSAMH
NPOCKTHUPOBAHUS CHCTEM 3JEKTPOCHAOKEHUS TPOMBIIUICHHBIX MPEINPUATHH; CO3JaHuEM
9KOHOMHYECKU ONTUMAIBHBIX PEXHMOB pPAOOTBI CHUCTEM 3JIEKTPOCHAOXKEHUS HPOMBIIIICHHbBIX
HNPEANPUATHIM; METOAAMH pacdeTa 3SJIEKTPUYECKUX Harpy30K IIPOMBINUICHHBIX MPEAIPUITHIM;
yCIOBHUSAMHU BBIOOpPAa IIapaMETPOB OCHOBHOTO OOOPYIOBaHUS B CHCTEME 3JIEKTPOCHAOKEHUS
IIPOMBILIIEHHOTO IPEIIPUATHUSA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBL M TPAaKTUKM, HAa OCBOCHMM KOTOPBIX Oaszupyercs JAaHHas AMCLUUIUIMHA!
«BBenenue B npodeccuto», «Pa3paboTka 1 akTyaau3alus CXeM 3JIEKTPOCHA0XKEHUS PEAIIPUATHII,

«[IpreMHUKH ¥ TOTPEOUTENN DIEKTPUIECKON SHEPTHH CUCTEM DIIEKTPOCHAOKESHHUSY.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOI;'I JUCHUITIINHBI HCO6XOI[I/IMO KaxK
MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

(Ko 1 HAMMEHOBAHUE)

(K01 1 HAMMEHOBAHUE)

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble JOCTHKEHHUA Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust

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

[1IK-1.1. Beimomnusier c6op u
aHaJIU3 TaHHBIX JJIs
IIPOEKTUPOBAHUSA CUCTEM
INEKTPOCHAOKEHHS
00BEKTOB

3HaTh: METOJIbI aHATN3a U cOopa
uH(bOpMaIUU AJI TPOSKTUPOBAHUS
CUCTEM DJIEKTPOCHAOKEHUS
MPOMBINUICHHBIX MPEANPUITHI

YMeTh: aHAIU3UPOBATh UCXOHBIE
JaHHBIE JJI1 IPOEKTUPOBAHUS CUCTEM
ANEKTPOCHA0KEHUS IPOMBILIUIEHHBIX
IPEANPUATHI

Bnaners: HaBbikamu cOOpa U aHAIM3a
JAHHBIX JUISl IPOEKTUPOBAHUS CUCTEM
ANEKTPOCHAOXKEHUS TPOMBIIIUIEHHBIX
IPEANPUATHI

[1K-1.2 BeiOupaet Tunonsie
MIPOEKTHBIE PEIICHUS
CUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: HOPMAaTUBHbIE U TEXHUYECKUE
JOKYMEHTBI, COACpIKAIIUE
MH(OPMALIHIO O THUIIOBBIX MPOEKTHBIX
peLICHUAX

YMeTb: COCTaBIATh dJEKTPUUECKHE
CXEMBI IIPU IIPOCKTUPOBAHUU U
JKCIUTyaTal[uy CUCTEM
AJIEKTPOCHA0KEHUS TPOMBIIIJICHHBIX
NpEATPUITHI

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




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

[1K-1.3. BeimonasieT BeIOOP
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 AJIEKTPOOOOPYIOBAHUS
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
Pa3leNioB 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 0OOCHOBAHMSI
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 000PYIOBaAHUS

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

Bianers: HaBeIKaMU 0OOCHOBAHUS
KOHKPETHOTO TEXHUYECKOTO




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuaukaropsl
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
CUCTEMBbI
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 JlemoHcTpUpyeT
MTOHMMAHHUE B3aUMOCBSI3U
3a/1a4 MPOESKTUPOBAHUS U
IKCILTyaTaIlluu CHCTEMBI
INEKTPOCHAOKEHHS
o0BbeKTa

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

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

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

IIK-3 Cnocoben
TUTAHUPOBATh U
IIPOBOJUTH
SHEPreTHYECKUe
00cienoBaHus 00HLEKTOB
npodeccnoHanbHOMI
JIEATEIBHOCTH

[1K-3.2 BeinosHseT aHanm3
(haKkTHUECKOTOo
SHEPronoTpeOIeHUs
o0opynoBaHuEM U
ANEKTPOTEXHUUECKUMU
crUcTeMaMH

3HaTb: METOAEI aHAJIN3Aa
(haKTUUECKOTO IHEPTONOTPeOICHIUS
obopynoBaHUEM U
3JIEKTPOTEXHUYECKUMHU CUCTEMAMU

YMeTb: pacCYUTBIBATH
3JIEKTPUYECKHE HArpy3KH U MOTEPH
JJIEKTPUYECKOM SJHEPTUU TIPU €€
repeaaye.

Brnagets: HaBbIKaMu ompesieNieHus
(haKTUIECKOTO PHEPTONOTPEOICHHS
obopymoBaHuEM U
IEKTPOTEXHUICCKUMHU CHCTEMAMHU




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayab (pa3ae)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banabl

HNHTepakTHB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

OO01Me NoJI0KEHUS

Jlek

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

Cp

N3y4yeHne TeopeTHUecKoro MaTepuaia mno
y4eOHUKaM U Y4eOHBIM OCOOUSIM

Paszpgen 1.
Onpenenenue
DIIEKTPUYECKUX
Harpy30K
[IPOMBIIITIEHHBIX
[IPEANPUATUI

Jlek

Kpatkas xapakrepuctrka 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 K mpakTH4eCKUM
3aHSTHUSIM.
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®opMbI TEKYLIETO

000CHOBAHHNE CXEMBI

PIIEKTPOCHAOKEHHUS

CxeMbl BHEUTHETO 3JIE€KTPOCHAOKEHUS
IPOMBIIIICHHBIX TPEANPUITHHA

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(y4ueOHOM padoThI) 4.
padoThI OLICHOYHOI'0
CpeacTBa)
Pazgen 2. Jlex Br16op uncia v MOIHOCTH 8 5 - - -
Bei6op u TpaHc(hOpMaTOPOB LIEXOBBIX
000CHOBaHUE MeCTa TpaHc(hOPMATOPHBIX TOJCTAHIHIH C
COOPYKECHUS Y4€TOM KOMIIEHCAlUU PEAKTUBHON
[1€XOBbIX MOILHOCTH U IUIOTHOCTHU PACIIPEAEICHUS
TpaHC(hOPMATOPHBIX Harpysky, I'TIII ¢ yuetom KoMIieHcanuu
[10/ICTAHLINM, PEaKTUBHON MOIIHOCTH
pacnpenenInTeNnbHbIX
nyHkToB u I'TIII,
OIpeCIICHUE Yncia
1 MOILHOCTHU
TpaHC(hOPMATOPHBIX
[IOICTAHIINN
IIp Pacuetr HOMMHAJIBHOW MOITHOCTH U 8 9 - - Pemenue
KOJIM4YECTBa TPaHC(HOPMATOPHBIX MPAKTUYECKUX 3ajau.
MOJICTAHIIUI C YY€TOM KOMIIEHCAllUN Tecr.
PEaKTUBHON MOITHOCTH.
OmnpeneneHne HEHTPa MNIEKTPUIECKUX
Harpy30K MPOMBIIUIEHHOTO MPEANPUSTHUSI.
Cp N3yyeHue TeopeTuyecKoro Marepuasa 1o 8 28 - - -
y4eOHUKaM U y4eOHBIM TTOCOOUSIM.
BrinonHenue paszienos KypcoBoro
npoekTa. [TonroroBka K mpakTH4eCKUM
3aHSTHUSIM.
Paszpnen 3. Jlex CxeMbl BHYTPEHHETO 3JIEKTPOCHA0KEHUS 8 7 - - -
Bri6op u IIPOMBIIIJIEHHBIX MPEATPUATUI




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(y4ueOHOM padoThI) 4.
padoThI OLICHOYHOI'0
cpeacTsa)
[IPOMBIIIIIEHHOTO
[PETPUITUS
Ip Onpenenenne panvoHaIbHOTO 8 9 - - Pemenue
HAMPSKEHUS TUTaHMS IPOMBIIIIIEHHOTO MPAKTUYECKUX 3a7au.
NPEAIPUATUS Kpyrusii croa. Tecr.
Cp N3yuenue TeopeTH4ecKoro Mmarepuaa 1o 8 30 - -
y4eOHHUKAM U Y4€OHBIM ITOCOOHSIM.
BrinmonHenue pasienoB KypcoBoro
npoekta. [TonroroBka k mpakTH4eCKUM
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 HOMHHaJIbHOM HanpsikeHuu Boie 1000 B
pEANPUATHS
IIp Pacuer ToxoB K3 B cersix 8 8 - - Pemenne
MPOMBIIIIEHHOT'O MPEANPUSTHS A0 U BbIIIE NPaKTUYECKHX 3a/1a4.
1000 B. TecT.
Cp M3y4eHne TEOpETUUECKOr0 MaTepuana o 8 30 - - -
y4eOHUKaM U y4eOHBIM TTOCOOUSIM.
BrinonHenue paszienos KypcoBoro
npoekTa. [TonroroBka K mpakTHYECKUM
3aHATHUSIM.
Paznen 5. Jlex Br16op anexTpoobopyaoBaHus cxem 8 6 - - -
Bri6op BHEIIIHET0 3JIeKTPOCHA0KEHUS

PIEKTPUICCKUX

MMPOMBIINIJIICHHOI'O MPCANIPUATHS.




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayasb (pa3agea) | y4eOHOM HaHMeHOBaHIfe TeM satrtun Cemectp Obm.em, banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHUE
(y4ueOHOM padoThI) 4.
padoThbI OLICHOYHOI'0
cpeacTsa)
annapaToB U Br160p a1ekTpooOopyI0BaHus CXEM
[IPOBOJIHUKOB BHYTPEHHET0 3JIEKTPOCHAO0KESHHUSI

MIPOMBIIIJICHHOTO MPEITPUSITHUSA.

IIp Bp160p 1 mpoBepKa 3JIeKTPHUECKUX 8 7 - - Pemenne
anmnapaToB W MPOBOJAHUKOB JJISI CHCTEMBbI MPaKTUYECKUX 3a]1a4.
ANEKTPOCHAOKEHHS POMBIIIIEHHOTO Kpyrusiii cron. Tecr.
MIPEATPUSITHSL.

Cp N3yuenue TeopeTHuecKoro Mmarepuaa 1o 8 24,5 - - -
y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM.
Brinonnenue pas3aenoB KypcoBoro
npoekTa. [loaroroBka kK mpakTH4eCKUM
3aHATHUSM.

KII Britaya 3aganuii Ha KypCcOBOU ITPOEKT. 8 1,5 Paspnensl kypcoBoro
[IpoBepka mpaBUIBLHOCTH BBINOIHEHUS MPOEKTA.
pa3aesoB KypcoBOro MpoeKTa. 3aiunra
KYpPCOBOT'O MPOEKTA.
KonTponb 8 35,65

IT1A Crnaua sK3ameHa 8 0,35 - - Bomnpock! k 3k3aMeny

Hroro: 252 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU
JUist OLICHKH 3HAHUHM, YMEHUH U ypOBHS MPO(ECCHOHATBHBIX KOMIIETCHIIUH, TPUOOPETaeMBbIX
BBIITYCKHUKOM B IPOLIECcCe U3YyUeHUs AUCUUILUINHBI «CHCTEMBI JIEKTPOCHA0KEHNS TPOMBIIIIICHHbBIX
NPEINPUATHIN», UCTIOIB3YIOTCS TEXHOJIOTHU TPAIUIIMOHHOTO 00yUeHHUS:
— JICKLHH;
— IPaKTHYECKUE 3aHATUA C IIPOBEICHUEM KPYIJIBIX CTOJIOB M 3aKPEIUIEHUEM TEOPETHUYECKOTO
MaTrepuana;
— HHJIUBHUIYAJIbHBIC U IPYIIIOBbIC KOHCYJIBTALMH 110 TEOPETUYECKUM U IIPAKTUYECKU BOIIPOCAM
Kypca;
— BBIIOJHEHUE IPAKTUYECKUX 3a7a4, KOTOPhIE MTO3BOJISAIOT IPUOOPECTH NPAKTUYECKHUE 3HAHUS
Y HaBBIKY PELICHUs 3a/1a4M U pabOThl C HOPMATUBHOM, METOANYECKOM, HAYYHO-TEXHUUECKON
Y CIIPABOYHOMU JIUTEPATYPOIl;
— IPOBEJEHHE PA3INYHBIX (POPM CAMOCTOSATENLHONU PabOThl, KOTOpask BKIKOYACT MOATOTOBKY K
JIEKIIMOHHBIM U IIPAKTUYECKUM 3aHATUSAM, BBIIIOJIHEHUE PA3EIIOB KypCOBOTO IIPOEKTA.

6. MeToauyeckue yKazaHus 0 OCBOEHUIO AU CUMIIUHBI

6.1. OOyuaromuMcsi HE0OXOIMMO O3HAKOMHUTBHCSA: C COJepiKaHHeM pabodell MporpaMMbl
mucrmuinael (manee — PIIM), ¢ memstMu W 3agadaMy JHCHUIUIMHBI, €€ CBS3SIMH C JIPYTUMHU
JTUCIUIUIMHAMU  00pa30BaTENbHON IMPOTrpaMMbI, METOJIWYECKUMHU pa3paboTKaMu 1O JaHHOU
TUCITUTLUTAHE.

6.2. MeTronnyeckue yka3aHus 10 IOATOTOBKE K JEKI[HOHHBIM 3aHATHIM.

B xome neknuii paccMaTpUBAIOTCS OCHOBHBIC TIOHSTHS TEM, CBSI3aHHBIE C HUMU
TEOPETUUECKHE U MPAKTUYECKUE TMPOOIEMBI, JAIOTCS PEKOMEHIAIUH JJIsi CAMOCTOSTEIbHON PabOThI
U TIOATOTOBKE K TPAKTHYSCKUM 3aHATHAM. [lodTOMy W3y4YeHHE IUCIUIUIMHBI Tpelyer
CUCTEMAaTUYECKOTO U TOCIEAOBAaTEIbHOIO HAKOIUICHUS 3HAHUM, CJEI0BaTelbHO, MPOIYCKU
OTJENBHBIX TEM HE TMO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronumMcs HEO0OXO0auMO: Tepen
KOKIOW JEKIMeHd MpocMaTpuBaTh pabodyl0 MpOrpaMMmy IUCIHIUIMHBI, €€ OCHOBHBIE BOMPOCHI,
PEKOMEHAYEMYIO JINTEPATYPY, YTO TIO3BOJIUT COKOHOMHUTH BpeMsI Ha OCBOSHHE TEMBI Ha ayIUTOPHOM
3aHIATHM, TIepell OuYepeNHOM JeKIued HeoOXOAMMO MPOCMOTPETH/TIOBTOPUTH MaTepUabl
npenpiaymeid Jekuu. [Ipu 3aTpyqHEHHSX B BOCHPHITHH MaTepHalia CleyeT OOpaTUThCA K
OCHOBHBIM JTUTEPATYPHBIM UCTOUHUKAM.

6.3. Meronnueckue yka3aHus 110 IOATOTOBKE K MPAKTUUECKUM 3aHSTHUSIM.

B Xone mpakTudeckux 3aHATUN YIIyOJSIOTCS M 3aKPeIUISIOTCA 3HAHUS O0ydaronuxcs Io
PAIy PaCCMOTPEHHBIX Ha JICKITUSAX BOTPOCOB, 3HAHUI MO COBPEMEHHBIM METOAaM MPOCKTHPOBAHUS
CUCTEM TMOTpeOuTeNnell pa3IuyHbIX MPEANPUATHNR M OCHOBHBIX CIIOCO0AX MOCTPOCHHSI CHUCTEM
AIIEKTPOCHAOKEHNUS; YMEHHUS IPOU3BOJAUTE BEIOOP SKOHOMHYECKH 00OCHOBAHHBIX CXEM H PEKHUMOB
CUCTEM dJIEKTpocHa0keHus. Ha mpakTHUecKux 3aHATHUSAX Pa3BUBAIOTCS CIOCOOHOCTH HCIIOJIb30BATh
COBpEMEHHBbIC HMH(OPMAIIMOHHBIC TEXHOJIOTUH, YIPABIATh HWHPOPMAIUEH C TpUMEHEHUEM
MPUKIATHBIX TPOTPAMM; HCIOIh30BaTh CETEBHIE KOMITBIOTEPHBIE TEXHOJOTHH, 0a3bl NaHHBIX M
MaKeThl MPHUKIAJHBIX TPOAYKTOB. [IpM MOATOTOBKE K TIPAKTHYSCKAM 3aHATHSAM Ka)IbIH
00y4aromuics TOIKEH:

— U3YYUTh PEKOMEHIOBAHHYIO JIATEPATYPY;

— U3YYUTh MaTepUAIbI JICKIIHA;

— MOATOTOBUTH OTBETHI HA BCE BOTIPOCHI IO N3Y9aeMOU TEME;

— BBIOJIHATH JOMAIllHEE 3aJaHHe, PEKOMEHJOBAHHOE MpEeroaaBaTeNeM TMpU H3YYCHUU
KaXKIOU TEMEI 3aHSITHSI.

B mportiecce moArOTOBKY K MPAKTUYECKUM 3aHATHSAM 00y4YarOIIuecss MOTYT BOCIIOJIb30BAThCA
KOHCYJIbTAIIHSIMA TIPETOIaBaTeIIsl.

6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBHITIOJHEHUE PA3IMYHOTO poJia 3aJaHuid U
CaMOCTOSITEIIbHOE M3YYCHHE TEOPETHYECKOTO MaTepuajia 1Mo yuyeOHWKaM U y4eOHBIM MOCOOUSIM C
MOJATOTOBKOM K MPAKTHYECKUM 3aHATUSM. Kpome TOro, CTyZICHTHI BHITIOTHSIOT Pa3/eiibl KypcOBOTO
IpPOEKTa, T[OKa3blBasg pe3yibTaTbl W  KOHCYNbTUPYSCh C mpenojaBaTeneM. KoHTpoib



CaMOCTOSITENIbHOW Pa0OThl OOy4aromMXCsl Haj MpOrpaMMoON Kypca OCYILECTBIAETCS B XOJe
IIPAKTUYECKUX 3aHATUHN (KPYTJIBIHA CTOJI, pElIeHHE 3a/1a4).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp

Kona koHTpOIMpyemMoii KoMIeTeHIH U
(MJ1M ee 4aCTH)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

8

TIK-1 (TTK-1.1)

Temsl kpyriaoro crona 1-5.

Pemenue nmpaktuyeckux 3agaq Ne 2-3.
BelnmonHeHue Bcex pas3zienoB KypcoBOro
MIPOEKTA.

Bormpocsl k ak3ameny 6, 10, 40, 41, 54,
55.

Tectr1 2-4, 11, 12, 28, 29, 31, 34, 36, 39-
44,

TIK-1 (TIK-1.2)

Temsl kpyrioro crona 2-3.

Pemenue npaktuyeckux 3agad Ne 1.
BrinosiHeHue pa3zienoB KypcoBOro
npoekta 4, 5, 7, 8.

Bormpocs! k ak3ameny 11, 14-30, 35-39,
49-60.

Tectrr 47-49, 53-59, 78, 79, 92, 93, 99,
100.

TIK-1 (TIK-1.3)

Temsl kpyrioro crona 4, 5.
Pemenue npaktuyeckux 3agad Ne 1.
BrinosiHeHue pa3zienoB KypcoBOro
npoekta 4, 7, 8.

Bonpocsl k 3k3ameny 55-60.

TIK-1 (TIK-1.4)

Temsl kpyrioro crona 1-5.

Pemenue nmpaktuueckux 3amayd Ne 1-3.
BrinonHeHune Bcex pas3ienoB KypcoBOIro
IIPOEKTA.

Bomnpocsl k ak3ameny 1-60.

Tectsr 1-100.

TIK-2 (TTK-2.1)

Temsl kpyrioro croina 4-5.

Pemenue nmpaktuueckux 3amay Ne 1-2.
BrinonHeHue pasienos KypcoBoro
npoekta 4, 5,7, 8

Bonpocsl k 3k3ameny 55-60.

TIK-2 (TIK-2.2)

Temsl kpyrioro crona 1-5.
BrinonHenue pas3aenoB KypcoBOro
npoekra 4, 5, 7.

Bormpocs! k ak3ameny 19-20, 34, 41, 54,
55.

TIK-2 (TTK-2.3)

Temsl kpyrioro crona 1-5.
BrinosiHeHue pa3zienoB KypcoBOro
npoekta 4, 5, 7.

Bonpocs! k ax3ameny 19-20, 34, 41, 54-
55.

TIK-2 (TTK-2.4)

TemsI kpyrioro crona 1-5.

Pemenue nmpaktuyeckux 3agaq Ne 1-3.
BrinonHenue Bcex pas3ienoB KypcoBOro
MIPOEKTA.




Konx koHTpOMpyemMoii KoMIeTeHIHU HaumeHoBaHue

Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI'0 CPeACTBA
Bonpocsl k 3k3ameny 1-60.
8 ITK- (ITK-3.2) Tems1 kpyrioro crona 1, 5.

Pemenue npaktuueckux 3agad Ne 1-3.
Brinosinenue 3 u 7 pa3aenoB KypcoBOTo
MIPOEKTA.

Bonpocs! k ax3ameny 3, 5, 6, 7, 8, 9, 22,
31, 33, 34.

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00XOAUMBbIE JJI TEKYIIEro KOHTPOJIs

7.2.1. IlpakTHyeckue 3a1a4m

3agaua 1. Paccuntarh mo JIMTENBHO JOMYCTUMOMY TOKY TpexdaszHyio KaOelbHYIO JUHUIO,
IIPOJIOXKEHHYIO B 3€MJI€ B OJHOM TpaHILIEe ¢ ABYMs APYTUMHU KaOelsiMU AJii MUTaHUS LIEXOBOMN
3JIEKTPOYCTaHOBKHU. PacuerHas MomHOcTh ycraHoBku P =120 kBrt, nHanpskenune U =380B,
cos@ =0,8. Paccrossnue mexay kadensamu (ducino xadeneit 3) cocraisier 100 mM. IlonpaBounslii
ko3 durmeHT Ha yncio paboraroniux kadenen cocraniset 0,85.

3agauya 2. OmnpenenuTh MaKCUMaJbHYHO Harpy3ky rpynnbl 3-x¢as3HbIX 371. NPUEMHHUKOB
JUTUTEIBHOTO PekrMa paboThI IO CIETYIONIMM TaHHBIM:

2o gBur. —4 kBm; k.=0,1; tgp=I,
2om. gBur. — 3 kBm; k.= 0,15; tgp=1,1;
291 nur. — 10 kBm; k,=02; tgp=0,8.

3agauya 3. OmnpenenuTh pacyeTHble W CpPEJHHME HArpy3KH 3aBojJa KalpOHOBOTO BOJIOKHA,
COCTOSIIIIETO U3 11€XOB (CM. TalJ.) C COOTBETCTBYIOIUMH YCTAHOBJIEHHBIMU MOIIIHOCTSIMH Py,

Tabnuna
IIpumep pacueTa Harpy30K 3aBoJia KAIPOHOBOI'O BOJIOKHA
Harpysku
Ham}xieei(())lzaHHe Y(IJ)T.NII((;SH;H. oS/t K, K. Cpennue PacyeTHble
s P Qc Py Qp
1. Xumuuecknit 3100 0,80/ 0,5 0,6
ex
2 IlpsaaunbHbIH 1200 0,75/ 0,6 0,65
ex
3. KpyTunbHblii 1500 0,75/ 0,65 0,7
ex
4.Ilex
pereHepaHHH 2400 0,70/ 0,55 0565
OTX0JI0B

KpaTtkoe onucanue u perjiaMeHT BbINOJIHEHHUS

3ajaHue BBIMIOJIHACTCS NHCBMEHHO BO BpeMs MpakTudeckoro 3aHsaTws. OIleHWBaeTcs
MPAaBUJILHOCTh BBITIONHEHUS 3aJaHUS W KOJIWYECTBO JOMYIIEHHBIX MPU BBINOJHEHUU 3aJaHUS
OIINOOK.

Kpurepumn oneHku:
- OTMCTKAa <«3BadYTCHO» BBICTABJISICTCA 06yqa}0meMycsI, CCJIK 3a/lava pClIcHa MpaBUJIbHO HUJIN
pellieHa ¢ He3HAYUTEIbHBIMU OLTMOKaMU;



- OTMETKa «HE 3a4YTCHO» BBICTABISICTCS OOYYaroIIEeMycCsl, €ClIM 3ajadya He pelieHa W/Hiu
JOTTYIIIEHBI TPYOBIe OMIUOKH.

7.2.2. [lepeveHb TeM ISl KPYIJIOTO CTOJIA

KonTpoabHbie Bonpochkl:

1. Beibop merona pacyera 3JIEKTPUYECKUX HArpy30K B 3aBHCUMOCTH OT YPOBHS CHCTEMBI
AJIEKTPOCHAOKEHUS.

2. BeIO0Op cXeMBbI BHYTPEHHETO AJIEKTPOCHA0KEHUSI TPOMBIIUICHHOTO MTPEATPHSATHSL.

3. BeIOOp cXeMbI BHELTHETO JIEKTPOCHA0KEHUS TPOMBIIIIICHHOTO MPEATIPUATHSI.

4. BpIOOp 371€KTPOOOOPYIOBAaHUS CXEMBI BHEIIHETO AJIEKTPOCHAOKEHUS HPOMBIIIICHHOTO
NPEIIPUSATHSL.

5. Be10op 31eKTpo00OpYAOBaHUS CXEMbI BHYTPEHHETO IEKTPOCHA0KEHHS MTPOMBIIUICHHOTO
TPEIIPUSATHSL.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kpyrinplii cTosl MpoBOAWUTCS HAa NPAKTUYECKOM 3aHATUM W HANpaBiIeH Ha 3aKpervieHue
npoiinenHoro Marepuana. Ha o0cyxaeHne BEIHOCATCS TEMBI, TpeOyromue 000CHOBaHHOTO BhIOOpa
IPU IPOEKTUPOBAHUU CUCTEMBI 3JIEKTPOCHAOKEHUS! IPOMBILIUIEHHOT'O IIPEATIPUATHS.

Kpurepun oneHku:

- OTMCTKA «Ga4TCHO» BBICTABJIACTCA CTYACHTY, €CJIIM CTYACHT IIPUHHUMAJI AKTUBHOC YUaCTHC B
KPYTJIOM CTOJIE;

- OTMCTKa «HC 3a4YTCHO» - CCJIM CTYACHT HC HMCII O6HII/IX INOHATHH H 3HAHUU IIO
00cyXJ1aeMOMY BOTIPOCY.

7.2.3. TunoBbIe TeCTOBLIE 3aJaHUS

1.  OcHoBHas 0coOeHHOCTh paauaabHOi cxembl COC B OTIMYUE OT MAaruCTpaIbHON
o Bprie ypoBenb 0e30nacHOCTH
o Bple crenenp HaEKHOCTH
o boiee s3xoHOMNYHA
o YnobOHee B SKCILUTyaTallMH

2. Hynesoii pabounii pOBOJHMK Ha 3JIEKTPUUECKON cXeMe J0KEeH UMETh OyKBEHHOE

0003HaueHMe

o «N»
o «PEN»
o «M»
o «PE»

3. IlIusbl nepeMeHHOro Tpex(}a3HOro TOKa JTOKHbI ObITh 0003HAYEHBI
O IHKHBI Qa3bl A- KpaCHBIM IIBETOM; IIMHBI (a3bl B — 3enenbiM; muHbI (azbl C — KeNThIM
O IMHBI Pa3bl A- KeNThIM IIBETOM; IIHHBI Pa3bl B — kpacHbIM; mHHBI Qa3sl C — 3eJ1eHbIM
O IHHBI Pa3bl A- 3€J€HBIM IIBETOM; HIMHBI (a3bl B — xenteiM; muHbl a3l C — KpacHbIM
O IHKHBI Pa3bl A- )KEATHIM [[BETOM; IINHBI (ha3bl B — 3enenbiM; muHbl ha3sl C — KpacHbIM

4. Kakoe wnHampspkeHue Hamboyiee 4YacTo TMPHUMEHSIETCS s pachpeiesieHus
AJIEKTPUYECKOM SHEPTUH MO MPEANPUATHIO?

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

5. Kakoii crioco6 npoxiaaku KaOeabHbIX ceTel HanpsbkeHueM 6...10 kB Hanbonee
1eaecoo0pa3eH mpu 3HaYUTEIbHOM KoJinyecTBe kabeneit (50...60)?

KaOeJbHBIN KaHall,

110 CTEHaM 3JJaHUI U COOPYKEHUH;
TpaHILes;

TYHHEIIb.

6.  Kakoe B3pbIBOONIaCHOE IOMEIEHUE OTHOCUTCS K Kareropuu B -16?
rOprOYNMe ra3bl U IbUIb BBIIEISAIOTCS B HOPMAJIbHBIX YCIOBHUSAX;
B3pBIBOOIIACHBIE CMECH BO3MOXKHBI B PE3YJIbTATE aBAPHIA;

TOPIOYHMC IIaphbl WK I'a3bl BBIACIIAIOTCS IIPU aBapuH, HO UMCIOT BBICOKUM HIKHHI npeaci
B3PBIBACMOCTH U pe3KI/Iﬁ 3arax,

Hapy>XKHbIE YCTAaHOBKH, B KOTOPBIX B3PBHIBOOIIACHBIE CMECH 00Pa3yIOTCS TOJIBKO B
pe3ysbTare aBapuii;

IMPpaBUJIBHOI'O OTBCTA HET.

7. Kaxkoe nomemenune otHocures K kiaccy 11 - 11?
MOMEIICHUS, TJIe TPUMEHSIOTCS WIIM XPAHSATCS TOPIOYUE KUAKOCTH C Trocnn > 45 e

MOMEIIEHUS, TJIC BBIACIISIOTCS FOPIOYNE IbLIN MM BOJOKHA, MIEPEXOSINNE BO B3BEIIICHHOE
COCTOSIHHE;

BCC ITOKAPOOITaCHBIC HAPYKHBIC YCTAHOBKU, B KOTOPBIX ITPUMCHAKOTCA UM XPAHATCA
TOoproyune BEUICCTBA,

MNOMCIICHUA MOJid TBEPAbIX HJIIM BOJOKHHUCTBIX BCHICCTB, HC MIEPCXOAAINIUX BO
B3BCIICHHOC COCTOAHHUC.

8. Kak Bnusier cnoco0 mpokIaaKy Kadels Ha ero JUIMTEIbHO JOMYCTUMBIN TOK?
s onMHaKOBOro ceueHus Kabesnst ero JUIMTEIbHO JOMYCTUMBIN TOK OyaeT Oosblie npu
IIPOKJIAJKE B BO3AYXE
Jl1s oiMHAaKOBOTO ceueHus Kalenst ero JUIMTEIbHO JOMYCTUMBIN TOK OyaeT Oosblie npu
IIPOKJIAZKE B 3€MIIE

I[J'IH OJMHAKOBOT'O CCUCHUA Ka0es ero JJIMTCIIBHO ,[IOHYCTI/IMLIﬁ TOK 6yIleT BCEerJa OJMHAKOB

9.  Yro Takoe 3MeKTponpoBoaAKa?
HewusonupoBanHusble (rosbie) NpOBOAHUKH
[ITnHOIIPOBOABI
ToxonpoBosI
N3onupoBaHHbIe MPOBOAA U KAOEITW MAJIOTO CEUCHHS
Kabenu Gompiioro ceueHust

10.  Yto Takoe mIMHONIPOBO?
OTKpBITHIN TOKOIIPOBOJI HalpshkeHUueM 6-35 kB ¢ xecTkol OIIMHOBKON
['ubxuit TokompoBO HanpsokeHueM 6-35 kB
JKecTkuit TOKONIPOBOJ HANpsKeHUEM 0 1 KB 3aBOJICKOTO M3rOTOBIICHUS
KaGenb Gomnpiioro ceueHus



Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Tect mpoBomuTCcs B Hayale NPAKTUYECKOro 3aHATUS B MHCbMEHHOH ¢opme. Kaxgomy

oOyuyaromemycs Beigaercs 20 BONpOCOB, Ha KX/ U3 KOTOPBIX HYXHO BBIOPATh MPaBUIILHBIN (bIC)
oTBeT (bl). Bpems, oTBoiMOe Ha TECTUPOBAHHE - 15 MUHYT.

Kpurepun oneHku:
- OTMETKa «3a4YT€HO» BBICTABIACTCS OOydYarOUIEMYCs, €CIM OOydJarolmuics OTBETHI

IMpaBUJIbHO OoJIbIIIE YeM Ha IIOJIOBUHY TCCTOB.

TECTOB.

- OTMCTKa «HEC 3a4TCHO» - €CJIN 06yqa10m1/11?lc;1 OTBCTUJI IPABUJIbHO HA IMMOJIOBUHY WJIM MCHBIIIC

7.2.4. TeMmbl NUCbMEHHBIX Pa0dOT

Ne Tembl
n/n
KypcoBoii npoekt
1 | IIpoekTHpoBaHUE CUCTEMBI 3JIEKTPOCHA0KEHUS] PEMOHTHO-MEXaHMUECKOro 3aBO/1a
2 | IlpoexTupoBaHuE CUCTEMBI 3JIEKTPOCHA0KEHNSI aBTOMOOMIIBHOTO TPEITPUSITHSI
3 | IIpoekTHpoBaHKE CUCTEMBI 3JIEKTPOCHAOKEHUS IMTEHHO-MEXaHUYECKOI0 3aB0JIa
4 | IlpoexkTupoBaHUE CUCTEMBI 3JIEKTPOCHA0KEHNS MAILIMHOCTPOUTEIIBHOTO 3aBOJIA
5 | IlpoekTupoBaHUE CUCTEMBI 3JEKTPOCHAOKEHHsI 3aBOIA XKeJIe300€TOHHBIX U3JIeNIUi
6 | I[IpoekTHpoBaHHE CUCTEMBI 3JIEKTPOCHAOKEHUS TPYIIBI LEXOB MPUOOPOCTPOUTEIHLHOIO
3aBoja
7 | [IpoexkTpoBaHHE  CHCTEMBl  DJIEKTPOCHAOXKEHHS  TEPMHUYECKOr0  IMPOU3BOJACTBA
METAJITYPrUueCKOT0 NPeIpUsITUS
8 | IlpoekTHpoBaHuE CHCTEMBI 3JIEKTPOCHAOXKEHHMS KOpIyca IO PEMOHTY MEXaHHYECKOro
000opyI0BaHUs
9 | IIpoekTHpoBaHWE CUCTEMbI  HJIEKTPOCHAOKEHUS  IMPOU3BOJACTBA  KeNe300€TOHHBIX
KOHCTPYKIIUHI
10 | IlpoekTHpOBaHUE CUCTEMBI 2JEKTPOCHAOKEHHSI MEXaHUYECKOI' 0 3aBojIa

KpaTlcoe OMUCAHUEC U PETrVIAMEHT BbINNOJHCHUS
Pa3nem,1 KypCOBOI'O IPOCKTAa BBIMOJHAIOTCA CTYACHTaMWM B TCYCHHMU CEMECTpA.

HpeHOI[aBaTeJ'IB OLCHUBACT NPABUJIIBHOCTDb BBIITOJIHCHHUA Pa3aCIOB:

1. BBenenue.

2. Kpatkas xapakTepucTrka 00beKTa MPOSKTHPOBAHUSI.

3. OnpeaeneHue 0KUIAEMBIX JIEKTPUUECKUX HATPY30K MO LEXY U MO MPEINPUITHIO.

4. BeiOop 1 000OCHOBAaHUE MECTa COOPYKEHHSI IIEXOBBIX TPaHCHOPMATOPHBIX MOJCTAHIIUH,
pacnpenenutenbHblx MyHKTOB u [TIII. Beibop umcina um momHocTH TpaHchopmaTopoB
11eXOBbIX TpaHchopmaropHbix mofacTanmmii, [TIIT ¢ yueToM KoMmMIeHcanuu pPeakTHBHON
MOTITHOCTH.

5. Be1b6op u 060CHOBaHHE CXEMBI NIEKTPOCHAOKEHHSI PEATIPUSATHSI.

6. Pacuer TOKOB KOPOTKOTO 3aMBIKAHHS.

7. BvIOOp 25eKTpOOOOpYIOBAaHUS CXEM BHEIIHErO0 W BHYTPEHHETO JJIEKTPOCHAOKEHUs
NPEIPUSTHS.

8. PeneliHas 3amuTa M aBTOMAaTHKa B CHUCTEMaxX »JJIEKTPOCHAOKEHUS MPOMBIIUICHHOTO
NPEIPUSTHS.

9. 3akimoucHME.

10. Criucok UCIoIb30BaHHOM JTUTEPATYPHI.



Kpurepun oneHku:

- OTMETKAa «3a4YT€HO» CTaBHUTCS, €CIIU CTYACHT PELIUI B CPOK COOTBETCTBYIOLIUHN pa3jei
KYPCOBOTO MPOEKTA;

- OTMETKA «HE 3aUTE€HO» - €CJIU CTYJEHT HE PEIIUJI B CPOK JAHHBIA pazjied.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 8

Ne

u/n Bonpocsl k 3k3aMeny

1 | MuguBuayanbHble rpad)uKU HAarpy30K M UX XapaKTepPUCTHKU

2 | I'pynnoBsie TpaiKi HArPY30K U X XapAKTEPUCTUKU

3 | OcHoBHbI€ (hu3HUYECKHE BETUUYUHBI, IPUMEHSEMbIE IIPU pacueTe IEKTPUUECKUX HArpy30K

4 | OcHOBHBIE METO/IbI pacyeTa 3JEKTPUUECKUX HAarpy30K MIPeANpUATHI. MeTos ynopsoueHHbIX
Juarpamm

5 | Pacuer Harpy3oK 3J1€KTpOCBAPOUYHBIX YCTAHOBOK

6 | OcHOBHBIEC TPUYNHBI PACXOXKJICHUS MEKY PACYETHBIMU M (PAKTUYECKMMHU HArpy3KaMu

7 | Onpenenenne CpeJHUX HArpy30K

8 | OnpeneneHue pacxo 0B 3JIEKTPOIHEPTUU

9 | Pacuer mnoTepp MOLIHOCTM M DJEKTPOIHEPIMM B PA3IMYHBIX 3JIEMEHTaX CUCTEM
IIEKTPOCHAOKCHHUS

10 | OcHOBHBIE XapaKTEPUCTUKU CITYYalHBIX IPa)KOB HArPY3KH

11 | KommyTanoHnHo-3amuTHele annaparsl 10 1000 B

12 | OcobeHHOCTH pacyeTa TOKOB K.3. B ceTsx 70 1 Bbie 1000 B

13 | ABTOMaTHyYECKHE BBIKIKOYATENN (Ha3HaYCHUE, KOHCTPYKIIMSL, BBIOOP)

14 | Pacnpenenenue sneKTpudeckoil sHepruu npu Hampspbkenuu Boime 1000 B. TpeGoBanus k
CETSIM

15 | DnekTpocHaOXeHHUE OT  COOCTBEHHOW  AJIEKTPOCTAHIMHM.  DIJIEKTPOCHAOKEHHE  OT
HHEProcUcTeMbl. DIIEKTPOCHA0KEHHE OT FHEPrOCUCTEMbI U COOCTBEHHOM JIEKTPOCTAHLIUU

16 | PanuanbHble cxembl cerel Boie 1000 B

17 | MaructpansHbsle cxeMbl cerelt Beie 1000 B

18 | Cxembl C HECKOJIBKMMHU CKBO3HBIMU MarucTpaisiMu cereid Boie 1000 B

19 | BeiOop uncia, MOITHOCTH M MECTa PacoyiokeHus 1exoBbix TI1

20 | Beibop TunoB u ucnoaHeHuit Tpancopmaropos 1exoBbix TII. KomnonoBka 1iexoBbix TI1

21 | Ucnonnenue nexoBsbix cereit 10 1000 B KOMIIIEKTHBIMEU IIMHOIIPOBOIAMH

22 | KomneHcanus peakTHBHOM MOINHOCTH B JIEKTPUYECKMX CETAX  MPOMBIIUIEHHBIX
PEATPUITHI

23 | IIpoknanka kabeneil HanpsbkeHueM 6 - 35 kB B kaOelbHBIX KaHaJIax

24 | Bo3nyuiHble JMHUA

25 | KaGenpHble TMHUYU HanpsKeHUEM 6 - 35 kB

26 | Ilpoknanka kabeneil HanpskeHueM 6 - 35 kB B 3emie

27 | Ilpoknanka kabeneil HanpsbkeHueM 6 - 35 kB B Gokax

28 | Ilpoknanka kabeneil HanpsbkeHneM 6 - 35 kB B TyHHensx

29 | Ilpoknanka kabeneil HanpsikeHueM 6 - 35 kB Ha scTakagax

30 | Kabenpnsble munnn 110 - 220 kB

31 | BemoMorarenbHbIE METO/IBI PACU€Ta AIEKTPUUECKUX HATPY30K

32 | Knaccuduxkanus moMenieHui 1 Hapy»KHBIX YCTAaHOBOK M0 OKpPYKAroIIeH cpere

33 | MMcTOYHMKHM peaKTUBHON MOLIHOCTH B CETSIX NPOMBIIUIEHHBIX IPEANPUATHIH

34 | Pacuet xomneHncauuu PM B 37IeKTpHYECKHX CETSIX MPOMBIIIJICHHBIX MPEATPUSTHI

35 | IIpoknaaka kabeneit HanpsbkeHueM 6 - 35 kB B ranepesix U o cTreHam 31aHui

36 | Ilpokmanka kabenel HampspkeHHEeM 6 - 35 kB B KOJJIGKTOpax W JPYrux KaOeIbHBIX
MTOMEILEHUSAX




Ne
wn Bonpocel K 3k3aMeny
37 | DnekTpocHAOXKEHUE OT IHEPrOCUCTEMBI
38 | DnekTpocHAOKEHHE OT YHEPTOCUCTEMBI 1 COOCTBEHHOM AJICKTPOCTAHIINH
39 | Cucremsl 31eKTPOCHAOKEHHS TPOMBIIIJICHHBIX MPEANPUATHHN, TPUHIUITBI UX (POPMUPOBAHHS
U 33J]a4X IPOEKTUPOBAHHUS
40 | XapaKkTepuCTHKA U IJIAHUPOBKA POMBIIICHHBIX NPEAIPUITUN
41 | OcoGEeHHOCTH OCTPOCHHS CUCTEM JICKTPOCHAOKEHUS TTPEANPUITHIA
42 | CucremMa BHEITHETO 3JIEKTPOCHAOKESHUSI PETPUATHS
43 | Cucrema BHYTPEHHETO 3JEKTPOCHAOKEHUS IPEITPUSITHS
44 | PacnpenesieHre 3JIEKTPUUYECKON SHEeprun npu Hanpsbkennu Boie 1000 B
45 | PacupeneneHue aI1eKTpUUYECKON SHEPruy npu HanpskeHuu Huwxke 1000 B
46 | PanuanbHble cxembl ceTel HanpsbkeHueM Boiiie 1000 B
47 | MarucTtpaipHble cxeMbl ceTel HanpsbkeHueM Beiie 1000 B
48 | CxeMbl ¢ HECKOJIBKMMH CKBO3HBIMU Maructpaisimu cereil Beinie 1000 B
49 | Bo3nyuiHble JUHUM IEKTPONEpeaayl B CUCTEMAX JIEKTPOCHAOKEHMSI
50 | KoHCTpYKTHBHOE MCIIOJHEHHE BO3AYILIHBIX JIMHUNA AIEKTponepeadn
51 | KaGenpHble TMHUM HanpspKkeHueM 6 - 35 kB
52 | Kab6enpnbie uann 110 - 220 kB
53 | TokonpoBoabl HanpsikeHueM 6 - 35 kB
54 | Bbibop paninoHaJIbHBIX HAIPS)KEHUHN MUTAIOIIEN U paCIpPEIeIUTEIbHON CETH NPEANPUATUS
55 | PanmonansHeIi BEIOOp cuitoBbIX Tpancdopmartopos [T
56 | BeiOop anmaparoB 10 HOMHHAJIbHBIM MTapaMeTpaM
57 | BriOOp BBICOKOBOJIBTHBIX BBIKJIKOYATEIEH (SUeeK)
58 | BeiOop pazpenaunuTeneil, oraenuTeneii, KOpoTKo3aMbIKaTeaeH
59 | Beibop BBIKJIIOUATENEH HArpy3KH U MIpeloXpaHuTenei
60 | BeiOop TpaHcOpMaTOpOB TOKA U TPaHCHOPMATOPOB HAMPSKEHHSI
7.3.2. Kputepuu U HOpMbI OLEHKH
dopma
Cemectp NPOBEACHHI Kpurepun u HOpMBI OLIEHKHU
NPOMEKYTOYHOM
aTTecTanuu
8 9K3aMeH obOyuaromuiics o6agaer
(TUCBMEHHO) rIyOOKMMHU U IPOYHBIMU

3HaHUAMH IIPOrPaMMHOIO
MmaTepuana; pu OTBeTe
IPOIEMOHCTPUPOBAIT
«OTITUYHOY HCUepIIbIBatoIIee,
MOCJIEZI0BATEIBHOE U JIOTUYECKU
CTPOMHOE U3JI0KECHHUE;
MPaBUIBLHO CHOPMYITHUPOBAIT
MOHATHUS ¥ 3aKOHOMEPHOCTHU TIO
BOIIPOCY

oOydaromuiics obiamaer
JIOCTATOYHO MOJIHBIM 3HAaHUEM
IPOrPaMMHOTO MaTepuaa; ero
OTBET MPEACTABIIACT IPAMOTHOE
U3II0KEHUE YI4eOHOTO
MaTepuaia 1o CymiecTBy;

«XOpOILIO»




Cemectp

®opma
NPOBECHUs
NPOMEKYTOYHOMI
aTTecTaluu

Kpurtepuu u HOpMbI OLleHKH

OTCYTCTBYIOT CYLIECTBEHHbIE
HETOYHOCTH B ()OPMYIIUPOBAHUU
IIOHATUI; IPABUIILHO
IIPUMEHEHBI TEOPETUYECKUE
ITOJIOXKEHUS, TOATBEPKICHHBIE
IpuMepamMu

«YHAOBJICTBOPUTCIIBHO»

oOyJaromuiics umeeT oo1ue
3HAHMS OCHOBHOTO MaTepHaja
0e3 yCBOEHHSI HEKOTOPBIX
CYIIECTBEHHBIX MOJI0KEHHIA;
(bopMyupyeT OCHOBHBIE
HOHSITHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPYIHSICTCS B
NpUBEICHUN TIPUMEPOB,
MOATBCPIKAAOIIUX
TEOPETHYECKHE TTOJIOKEHHUS

«HCYHOOBJICTBOPUTCIILHO»

00yyJaromuics He 3HaeT
3HAYUTENBbHYIO YacCTh
MIPOrPaMMHOTO MaTepHaIa;
JIOTTYCTHJI CYIIIECTBEHHbBIE
omuOKHU B TIpoliecce
W3IIOKEHUS; HE YMEET BBIJCIUTD
TJIABHOE | CJICJIaTh BHIBOJI;
MPUBOJIUT OIIHOOYHBIE
OTIpeNICIICHNUS

KYpPCOBOM MPOEKT

«OTIHUYIHO»

00y4aronIniicsl BBIMOIHII BCE
paszesnsl KypcoBOTO MPOEKTa
MPaBUIIbHO, CJIAN €T0 B
3a4ETHYIO HEAEIIO M OTBETHI
MIPH 3aIUTE KypCOBOTO MPOEKTa
Ha BCE BOIIPOCHI.

«XOpOILIOY»

00y4JaromUiACs BBITTOTHIII
pa3ziesibl KypcoBOIo MPOEKTa ¢
HECYIIECTBEHHBIMU
HETOYHOCTSIMH, CAAJ KypCOBOM
MIPOEKT B 3aUETHYIO HEAENIO U
OTBETHJI TP 3AIIUTE KyPCOBOTO
MIPOEKTA Ha BCE BOMPOCHI.

«KYHOOBJICTBOPUTECIIBHO»

00yJaroNUHCs BHITTOTHIIT
pas3zenbl KypcoBOTrO MPOEKTa ¢
HeKOTOpBIMI/I HCTOYHOCTAMU U
3aTPyJHWICS B HEKOTOPBIX
OTBETAax IPH 3aIIUTE KypCOBOTO
MIPOEKTA.

«HCYOOBJICTBOPUTEIILHO»

00ydJaronuiics He BBHITTOTHILT
KYPCOBOM IIPOEKT B CPOK.




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJiI0BOK) I'on u3nanmns oudamnorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NPAaKTHUKYM, AP.) 3EC
1 Baxnuna B. B., UepHenko CucreMsl 3JeKTPOCHAOKEHU S Y4eOHO-MEeTOIUYECKOE 2015 Penozutopuii
A.H. nocobue Ty
2 | OnonesaI'. H. DeKTpocHa0KeHUE MPOMBIIIIEHHBIX YueOHoe nmocodue 2018 9bC
IMPEANPUATHI U TOPOIOB «ZNANIUM.
COM»
3 Baxnuna B. B., Uepnenko [IpoekTupoBaHue cucteM YueOHO-MeTOANYECKOE 2016 Penozuropuii
A.H. AIEKTPOCHAOKEHUS rmocobue Ty
4 | AnuapoBa T. B., PameBckas | DnekrpocHaOxeHue 1 YyeOHuk 2017 9BC
M. A., Crebynona E. /1. AIIEKTPOOOOPYIOBAaHUE 3TAHUM U «ZNANIUM.
COOPYKEHHI COM»

8.2. lonotHuTEIBHAS JIATEPATYPa

Ne

3ariaBue (3aroJ1I0BOK)
n/n

ABTOpBI, COCTABHTE/IH

Tun (yueOHuk, yueoHoe
nocooue, yueoOHo-
MeTOouYecKoe mocooue,
NPaKTHKYM, 1p.)

Tox m3panuns

KoanuecTtBO B
HAy4YHOI
oudamorexe /
HaumenoBanue
9BC

5 | Kopo6os I'. B., KapraBues | DnexrpocHabxxeHue VY4eOHoe nocobue 2014 OBC «Jlanb»
B. B., UepemucunoBa
6 | CrpenbHukos H. A. DneKTpoCHa0XKEeHNE TPOMBIIIIEHHBIX VY4eOHoe nocobue 2013 OBC «IPRbooks»

IPEANPUITUI




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX

cucTeM
J Web of Science [DnekTponHsIid pecypc] : MyIbTHIAMCIMILIMHAPHAA pedepaTuBHas
6aza gamnpix. — Philadelphia: Clarivate Analitics, 2016. — Pexum goctyna
apps.webofknowledge.com. — 3ari. ¢ skpana. — f3. pyc.,aHrim.;
. Scopus [DnekTpoHHBIN pecypc] : pedepatuBHas Oa3a naHHbIX. — Netherlands:

Elsevier, 2004. — Pexxum noctyma : scopus.com. — 3ari. ¢ 3kpana. — S3. pyc., aHri.;

. Elibrary [DnexkTpoHHBIN pecypc]

: Hay4Has JJIEKTpOHHas OuOimmorexa. — Mocksa :

H3Bb, 2000. — Pexxum moctyna : elibrary.ru. — 3ari. ¢ 3xpaHa. — SI3. pyc., aHri.;

. Springer Link [DnekTpoHHBII pecypc] [6a3a mannbIX].— Switzerland:
SpringerNature, 1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

. Science Direct [ DneKTpOHHBIN pecypc] : KOJUIEKIIHS MISKTPOHHBIX KHUT U3aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATNI.;

o Cambridge university press [DIEKTpOHHBIN pecypc]| : KypHAIbl W3/IaTEIbCTBA. —

Cambridge: Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpaHa.
— 3. a\Arm.;

. NEICON [3OnexTpoHHBIH pecypc]

. DJIEKTpOHHAs WHpOpMAIHS :

apXMUB HAay4HBIX

xypHaioB. — Mocksa : HOMKOH, 2002. — Pexxum noctyma : neicon.ru/resources/archive. — 3arim. ¢
9KpaHa. — SI3. pyc., aHrI.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

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

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne P- 00TEKTOB /U151 POBEACHHSI . Ilepeuenb 0CHOBHOTO 000pYA0BAHMSA
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM
padoThl o0yuyaoumxcs (HoMep ayAUTOPHHN)
VYyeOHast aynuTopus AJisg IPOBEICHUS [IpoekTop, sKkpaH; CTON y4EHUUECKUI
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN , CTOJ
AyIATOPUS JJIs IPOBEICHUS 3aHITHI y4eHU4YeCcKuil (MOHOOJIOK) TPEXMECTHBIH,
CEeMMHAPCKOro THUMa. Y4yeOHas ayAuTOpHs JUIsl | CTOJI IPENoIaBaTeIbCKUil , CTYII
| | KYPCOBOTO MpOEKTHPOBAHHS (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
MPOMEKYTOUHOM aTTectanuu. (3-211)
) Ha6opavTopHﬂ <<9J'ICKTvaO60py,I[OBaHI:Ie [IpoekTop, 3KpaH; CTOJIBI Y4EHUUECKUE
CTaHIMI U MOACTAaHIUI NPEATIPUATUIY. JIBYXMECTHBIE, CTYJIbs] YYEHUUECKHE, CTOJ




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne ApP. 00bEKTOB /ISl IPOBEAEeHUS
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKUX U JJa00OPaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)
Y4eOHast ayTuTOopus JIsk TPOBEICHUS MpenoiaBaTesIbCKUi, CTYJ
3aHATUNA CEMUHAPCKOro TUMNa. Y4yeOHas IIPENo1aBaTesIbCKUi, 10CKa Ay UTOPHAs
ayIUTOPHS JJI KypCOBOTO IPOCKTUPOBAHUS | (MEJIOBasi), CTCHAbl YHUBEPCAIbHBIN
(BBITTOJTHEHUST KYPCOBBIX paboT). YueOHas 1abopaTOpPHBIN, CTEH]T
ayIUTOPHS JJI IPOBEJACHUS TPYIIIOBBIX U JEMOHCTPALIMOHHBIN, CTOJI KOMITBIOTEPHBIN
WHIUBUIYAJIbHBIX KOHCYJIbTAIMKA. YueOHas oxHomecTHBIN, I1K, sxamro3u
ayIUTOPUS JJI IPOBEIACHUS 3aHITHI
TEKYILLIEro KOHTPOJIS U MPOMEXYTOUHOU
arrectanuu. (23-203)
Komnbrorepnsiii kinace. [lomenenue nis Okpan, npoektop, [IK, 1ByxmecTHbIe
CaMOCTOSITENIbHOM pa0boThl. YueOHas NIapPThI, TPEXMECTHBIE CTOJIbI, CTYJIbS
ayIUTOPUS AJI IPOBEACHUS 3aHIATHI YUEHUYECKHUE, CTOJI I KOH(DEPEHITHIA.
CEMHHAPCKOI0 TUTA. Y4YeOHas ayTuTOpust st
3 | KYPCOBOTO NPOEKTHPOBAHHUA (BBITIOJIHEHUS
KYpPCOBBIX paboT). YueOHast ayIuTOpHs 1Jist
IIPOBE/ICHUS TPYNIOBBIX U UHAUBUYAIBHBIX
KOHCYJIbTAlMI. YueOHast ayIuTOpHs JJis
MIPOBEICHUS 3aHATUM TEKYLIEro KOHTPOJIA U
IPOMEXKYTOUHOM arrecTanuu. (3-601)
[TomenieHue 17151 CAMOCTOSITENIEHOM paObOTHI CTOBl yYEHHUECKUE, CTYIbS
4 | crynenros (I'-401) yueHnueckue, [1K ¢ Bbrxomom B ceThb

HNurepHer




