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

b1.B.03

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

deKTpocHAldKEeHUe

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.03.02 DneKTpoIHEpreTHKa U AMEKTPOTEXHUKA

HaIpaBICHHOCTD (TIPOdHIIBH)
OnekTpocHabXkeHne

dopma o0ydeHHUs: OUHAS
"o nabopa: 2022
Oo6mas TpynoemMkocTh: 8 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPaM

CemecTtp 6

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua zansaruii
Jlexknuu 48 48
JlabopaTopHbie 32 32
[IpakTrueckue 32 32
PykoBo1cTBO: KypcoBbie paboThl (poekTsl) / PI'P - -
[TpomexxyTouHas arrecramus 0,35 0,35
KonTaktHas pabora 112,35 112,35
CamocrosiTenpHas pabora 140 140
Kontpounb 35,65 35,65
Hroro 288 288

[OKYMEHT MOANVCAH

QNEKTPOHHOWM NOAMUCKHIO

Ceptudukat: 0115BB880041AF3E8146B9C2CF87EB62D5
Bnapeneu: BaxHuHa Bepa BacunseBHa
[enctButeneH: ¢ 02.11.2022 go 02.11.2023




Pabouyto mporpamMmy cocTaBuiI(H):
cTapumii npenonasarens, Cinpuaonos J[JI.

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

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodei mporpaMMbl TUCIUILIIHHBL:

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 DnexTpoIHEepreTHKa U ANEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 2 ot «08» centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

[estb — 03HAKOMHTBH OOYYAIOLIUXCS ¢ OCOOCHHOCTSMH JJIEKTPOCHAOKEHHS TIPOMBIIIIICHHBIX
HPEINPUSATHIA, C OCHOBHBIMU TUIIAMH 3JICKTPONPHEMHUKOB MPEANPUATHA U peKUMaMHU UX paboTHI,
METO/IaMHU pacyeTa JIEKTPUICCKUX HArpy30K, a TAK)Ke YCIOBUSIMHU BbIOOpa MapaMeTpOB OCHOBHOTO
000pyI0BaHUS B CUCTEMAaX 3JIEKTPOCHAOKEHUS pa3INYHOTO HA3HAUCHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
mucuuiuiueel  bioka 1 wactu, ¢dopmupyeMoil ydacTHMKamMM 0Opa3oBaTENbHBIX OTHOLICHUH
HampaBiIeHus: MoAroToBku OakanmaBpuaTta 13.03.02 «DneKTposHEpreTuka M SICKTPOTEXHHUKA:
«ONEeKTpUYEeCKHe  MallMHbDY,  «OJEKTpUYECKUd  mnpuBo»,  «TeopeTnyeckue  OCHOBBI
AIIEKTPOTEXHUKNY, « DTEKTPOIHEPTrETUUECKUE CUCTEMBI U CETH», «O0111ast SHEPreTHUKAY.

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHWE JAHHOHN JIUCIUTUTMHBI HEOOXOIMMO KaK
IpeIIecTByIoee: «IKCIUTyaTallusi CUCTEM 3JIeKTpocHaOkeHus», «lIpueMHuKH U moTpeOuTeNu
IEKTPUICCKOM PHEPTHH CHUCTEM DJICKTPOCHAOKEHUM», «DIEKTPUUCCKUE CTAHIIUU M TTOJICTAHITUN,
«PeneiiHas 3amuTa CHCTEM JJIEKTpOocHAOXKeHUs», «[IpOM3BOJACTBEHHAs TMpakTHKa (HAY4HO-
UCCIIeIoBaTeNbcKas padora)y, «[Ipon3BoicTBEHHAs MPAKTUKA (MPOCKTHASI IPAKTHKA)», BBITYCKHAS
KBaTM(UKAIIMOHHAs padoTa.

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs1

(Ko ¥ HAMMEHOBAHUE)

(KO M1 HANMEHOBAHUE)

dopmupyemble U Nuaukaropsl
KOHTPOJIMpYeMbIe AOCTHKEHU S ILrannpyemMsble pe3y/ibTaThbl
KOMITeTEHIIUH KOMIIeTEeHI U o0yuyeHust

IT1K-2 Cnocoben
MIPOBOJIUTH 0OOCHOBAHMUSI
MPOEKTHBIX pelIeHuit
CHUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

[1K-2.1. BeimonnsieT BEIOOD
pexxuma padoThl
ANEKTPOIPUEMHUKOB,
norpedurtesnei, BEIMOIHSIET
pacuer OKUIACMbIX U
(bakTHUeCKuX
ANEKTPUUYECKUX HArpPy30K

3HATh: METO/IbI U TPAKTUYECKHE
NPUEMBI pacu€Ta dIEKTPUIECKUX
Harpy30K OTACJIbHBIX JJIEMEHTOB U
CHCTEM DJIEKTPOCHAOKEHUS
IPEANPUATHI

YMeTh: BEIOUpaTh UCXOHBIE JaHHbBIE
JUISL pacyeTa 3JIEKTPUYECKUX
Harpy30K Ha pa3JIMYHbIX dTaax
IIPOCKTUPOBAHUS

Brnanets: pacueTamu 3JIEKTPUUECKUX
Harpy30K Ha pa3JIMYHbIX dTarax
IIPOEKTUPOBAHUSA

[1K-2.2. BeimonHsieT BEIOOD
o0opyIoBaHUS TSt
OTJICTBHBIX PA3/IEIOB
MPOEKTA Ha Pa3TNIHBIX
CTaIUAX TPOSKTUPOBAHUS
CUCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: METO/Ibl U MPAKTHYECKUE
npuéMbl BbIOOpa
3JIEKTPO00OPYI0BAHUS
BHYTPH3aBOJICKOW CHCTEMBI
INEKTPOCHAOKEHHS

YMeTh: BEIOUpaTh UCXOHBIE JaHHbBIE
JUIs1 BBIOOpa 3J1€KTPO0OOpY10BaHUS
BHYTPH3aBOJICKOW CHCTEMBI
JIEKTPOCHA0KEHHS Ha pa3IMYHBIX
JTanax NPOEeKTHPOBAHHUS




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

Bnanets: pacueramu BbiOOpa
JIEKTPOO00OPYIOBAHUS
BHYTPHU3aBOJICKOW CHCTEMBI
JIEKTPOCHA0KEHUS Ha pa3IMYHbIX
JTanax NpOeKTHPOBAHMUS




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayab (pa3aea)

Bun
yueOHoi
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oobem,

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHME
OLIEHOYHOI 0
cpeacTna)

OO01Me NoJI0KEHUS

Jlexk.

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

Paznen 1
[ToTpeOutenu u
MPUCMHUKH
QIIEKTPOIHEPTHU Ha
[TPOMBIIIIIICHHBIX
PEANPUATHIX

JIek.

Knaccudpukanus
AJIEKTPOIHEPTHU
npeaAnpusaATUuIX.
XapakTepHbIe 0COOCHHOCTH
IMPOMBIINIJICHHBIX OJICKTPOTCXHUYCCKHUX
YCTAHOBOK, PEKUMBI UX PaOOTHI: CHIIOBBIE
O6HIerOMBIHIJICHHBIG YCTaHOBKH,
ANEKTPOABUTATEIH MIPOU3BOJICTBEHHBIX
MEXaHH3MOB,  DJIEKTPOTEXHOJOTUICCKHE
YCTaHOBKH, npeoOpas3oBareIbHbIC
YCTaHOBKH, DJICKTPUYECKUE OCBETUTEIIHHBIC
YCTaHOBKH

IIPUEMHUKOB

Ha IMPOMBIIIJIICHHBIX

Cp.

N3ydyeHne TeopeTHuecKoro MaTepuasa 1o
y4eOHUKaM U y4eOHBIM OCOOUSIM.
ITonroroBka K NpakTUYECKUM U
71a0b0paTOPHBIM 3aHATHUSAM (pELIeHHe 3a/1ay,
MIOATOTOBKA OTYETA)

14

[IpueMHUKH 3JIEKTPUYECKON SHEPTUH
['paduxu paboThI TEKTPONPHEMHUKOB

Pemenue
[MPAKTUYECKUX 3a7a4.

JIa6

Ornpezenenne CTaTUCTUYECKUX
XapaKTEePUCTUK aKTUBHON M MHIYKTUBHOU
Harpy3Kku, EMKOCTHON Harpy3o0kK

BreImmonHenue
ImabopaTOPHBIX padOT




Monayab (pa3aea)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4ueOHOM padoThI)

Cemectp

Oonbem,

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

Pa3nen 2
Mertobl pacyeTa
DIIEKTPUUECKUX
Harpy30K

JIek.

I'paduku 37EKTPUIECKUX HATPY30K, UX
OCHOBHBIE [T0OKa3aTeNIH

PerynupoBanue rpaukoB dJEKTPUIECKUX
Harpy30K INPOMBIIUIEHHBIX IPEIITPUATHH.
BeposiTHOCTHast MOJIEIb CITy4aifHOTO
rpaduka Harpy3ok. CTaTucTHYECKHE
MoKa3aTeiy rpa)ukoB Harpy3o0K.
[IpuHIMIBI M METOABI pacyeTa
ANEKTPUUYECKUX HATPY30K.

OcCHOBHBIE METOBI ONIPECIICHUS
pacueTHBIX Harpy3oK

BceniomoraTenbHbIE METOABI ONIPEAEIECHUS
pacueTHBIX Harpy3oK.

Pacuet Harpy30k oHO(a3HbIX
ANEKTPONPUEMHUKOB.

Pacyer nukoBbIX Harpy3ok. OnpezneneHue
3G GEKTUBHBIX U MMKOBBIX HArPy30K OT
ANEKTPOCBAPOYHBIX YCTAHOBOK

N3y4yeHne TeopeTHUecKoro MaTepuaia mo
y4eOHUKaM M y4eOHBIM ITOCOOUSM.
[TonroToBka K MPaKTUYECKUM U
71a00paTOPHBIM 3aHATHUAM (pelIeHne 3a1a4,
MOJITOTOBKA OTYETA

14

JIao

Onpenenenne CTaTUCTUYECKUX
XapaKTEPUCTUK OCBETUTEIBHOUN U

BrimoigdeHue

imabopaTOpHBIX paboT




Monayab (pa3aea)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4ueOHOM padoThI)

Cemectp

Oonbem,

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

IIp.

I'paduku 31eKTPUUYECKUX HATPY3OK,
KO2(DPUITMEHTHI KX XapaKTEPHU3YIOIIHE,
napaMeTphl AIEKTPONOTPEOICHUS

Pacuer snekTpuvecKkux Harpy3okK.
OnpeneneHne pacueTHBIX IEKTPHISCKUX
Harpy30K B Tpex(a3HbIX CeTsX.

Pacyer anekTpuYecKuX Harpy3ox.
Omnpenenenre pacyeTHBIX IEKTPHUECKUX
Harpy3oK B TpeX(a3HbIX CETIX

Pemenue
MPAKTUYECKHUX 3a7a4.

Pa3zgen 3
Pacnipenenenue
PIIEKTPOIHEPTUU
[IpY HAIIPSKEHUU
o 1000 B

Jlex.

OcCHOBHBIE IPUHLUIIBI IOCTPOCHUSI CXEM
pacnpesiesieHus AJIEKTPUUECKONW SHEPTUU
pu HanpsbkeHuu 1o 1000 B

TpeboBanust, mpebsABIsiEMbIE K CETSIM J10
1000 B.

Krnaccudukanus nomeneHuil 1 HapyKHbIX
YCTaHOBOK II0 OKpYXaroLlel cpese.
Cxewmbl anexktpuyeckux ceteit 1o 1000 B.
Kab6enpHble tunaun. [HIHHOIPOBOIBI.
Bo3nymnsie muanu. TOKOTPOBOIBI.
IlexoBble cetn HanpspkeHueM a0 1000 B B
MOMEIICHUSAX C HOPMAJIbHOM CPENOi U B
MIOMEILEHUAX C [T0’)KapOONacCHON U
B3PBIBOOMIACHOM CPEOi.

12

Cp.

N3y4yeHne TeopeTHIecKoro MaTepuaia mo
y4eOHUKaM M y4eOHBIM ITOCOOUSM.
[TonroToBka K MPaKTUYECKUM U
71a00paTOPHBIM 3aHATHUAM (pelIeHne 3a1a4,

nTAnTTraTAanIra ATIIaTa)

14




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayasb (pa3aen) | y4eOHOM HaHMeHOBaH?e TEM SAHTHH Cemectp Obwem, banabl | UHTEpakTHB, 4.| (HaMMeHOBaHHe
(y4ueOHOM padoThI) q.
padoThbI OLICHOYHOI'0
cpeacTsa)
JIab Crarnueckue XapakTepUCTUKH 6 6 6 BrinosiHeHue
ACUHXPOHHOH Harpy3ku lmabopaTopHbIX padboT
IIp. BnytpuzaBoackoe 31eKTpocHaAOKEeHHE 6 4 6 - Pemenue
[PaKTUYECKHX 3a]1a4.
Paznen 4 JIexk. Br16op TUIIOB ¥ UCTIOTHEHU I 6 4 - -
LlexoBble 1 TpaHcGpopmMaTopoB
3aBOJICKHE KommoHnoBka nmoacraHumii.
TpaHcPOpPMATOPHBIE Br160p MecTOMOI0KEHUS IIEXOBBIX
MOICTAHIINHT TpaHCPOPMATOPHBIX IMOJCTAHIIUN B
3aBUCUMOCTH OT YCIIOBHM OKpYyKarouiei
Br16op umcia 1 MOIITHOCTH IIEXOBBIX
TpaHcPOpPMATOPHBIX MOACTAHIIUH.
Cp. N3ydeHue TeopeTnyeckoro MaTepuala mno 6 14 - -
y4eOHUKaM U y4eOHBIM ITOCOOUSM.
[ToaroroBka kK MPaKTUYECKUM U
1abopaTOPHBIM 3aHATHUSAM (pEIIeHUe 3a1ad,
MOATOTOBKA OTYETA
IIp. Br16op umcia 1 MOIITHOCTH IIEXOBBIX 6 4 6 - Pemenue

TpaHC(HOPMATOPHBIX MOACTAHIIMNA C YIETOM
KOMITIEHCAI[MN PEaKTUBHOI MOLTHOCTH

MMPAKTUYCCKUX 3aaa4.




Monayab (pa3aea)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4ueOHOM padoThI)

Cemectp

Oonbem,

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

Pazgen 5

P esxrMEBI
[PEaKTUBHOMN
MOIITHOCTH B
crcTeMax
PIICKTPOCHAOKEHUS

JIek.

PeakTuBHast MOIIHOCTH KaK MapameTp
PEKMMa SIEKTPHUECKOM CETH.

[TpoOnemMbl CHUKEHUST PEaKTUBHON
MOIIHOCTH B CHCTEMAX JJIEKTPOCHAOKEHUSI.
CpenctBa 1 criocoObl KOMIICHCAITHH
PEaKTUBHON MOIITHOCTHU B LIEXOBBIX CETAX
MPOMBIIUICHHBIX MPEIIPUITHI

Br160p n pazmenieHne KOMIEHCHPYIOMINX
yCTpOMCTB B 1exX0BbIX ceTax A0 1000 B.

W3yuenne TeopeTuyeckoro Marepuara mno
y4eOHUKaM U y4eOHBIM OCOOUSIM.
IlonroroBka K MpakTUYECKUM U
71a00PaTOPHBIM 3aHATUAM (pElIeHre 3a1a4,
MIOArOTOBKA OTYETA

14

JIa0.

OrnpeneneHre MEXaHUYECKON
XapaKTEPUCTUKNA ACHHXPOHHOTO JIBUTATEIIS

Pacuet u BEIOOP KOMIIEHCHUPYIOIITNX
ycTpoucTB PacdeT u ontuManbHOe
pa3MelneHne KOMIIEHCUPYIOIUX YCTPOMCTB

Pemenue
[MPAKTUYECKUX 3a7a4.




Monayab (pa3aea)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4ueOHOM padoThI)

Cemectp

Oonbem,

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

Paznen 6

Pacuet u 3amura
CceTell MEPEMEHHOTO
TOKa HaINpsHKEHUEM
mo 1000 B

JIek.

Pacuer cereii 1mo HarpeBy, IO IIOTEpE
HaIPSDKECHNUS, 1o 9KOHOMMYECKON
IJIOTHOCTHU TOKA.

OcobeHHOCTH pacueTa TOKOB KOPOTKOI'O
3aMbIkaHus B ceTsx 10 1000 B.

3amuTra INEKTPUUYECKUX ceTei
IIEPEMEHHOT0 ToKa HamnpsbkeHueMm a0 1000
B.

KommyrannonHble annaparsl.
KoMMyTannoHHO-3a1UTHBIE annaparsl.
3aiuTa ceTeil 0T TOKOB KOPOTKOTO
3aMbIKaHUs, OT IEPETPY3KH, TOHKEHUS
HaIpsKEHUS.

TpeboBanus [1YD k ycTpoiicTBaM 3aIuThl
ceTel.

Maruuthbie nyckarenu. [LnaBkue
IIpeloOXpaHUTENN. ABTOMaTHYECKHE
BBIKJIFOYATEIIN.

Br16op ycTaBOK 3alIuTHhI.

KommiekT 3amau

N3ydyeHne TeopeTHUecKOro MaTepuasa 1o
y4eOHUKaM U y4eOHBIM MOCOOUSIM.
IToaroroBka K NpakTUYECKUM U
71a00paTOPHBIM 3aHATHUSAM (pelIeHre 3a1a4,
MIOATOTOBKA OTYETA)

14

JIao.

Onpenenenne MeXaHUYECKOM
XapaKTEPUCTUKUA ACHHXPOHHOI'O JIBUTATEIS

Beimonuenue
imabopaTOpHBIX paboT




Monayab (pa3aea)

Bun
yueOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4ueOHOM padoThI)

Cemectp

Oonbem,

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacTna)

IIp.

PacueTr TOKOB KOPOTKOTO 3aMbIKaHUS B
cetsx 1o 1000B

Br16op 1 mpoBepka 371eKTpUIeCKuX
anmapaToB M MPOBOJIHUKOB JJISI CHCTEMBbI
BHYTPH3aBOJICKOTO JIEKTPOCHAOKEHMUSI.

Pemenue
MPAKTUYECKHUX 3a7a4.

Pasnen 7
PexxnmMbl
HaIIPSKEHUH B
CeTsIX
[TPOMBILUICHHBIX
[IPEANPUATUI

JIek.

OTtkioHeHus: HanpsbkeHus. PerynupoBanue
HanpsokeHusa. CrocoObl  peryiupoBaHUS
HalpsDKEHUS B CETSIX IMPOMBIIIIEHHBIX
MPEeATPUITHH.

Br16op oTBeTBNIEHN Ha 0OMOTKaX
TpaHc(hopMaToOpoOB.

KommiekT 3aau

N3y4enune TeopeTHUECKOro MaTepHaia mo
y4eOHUKaM M y4eOHBIM ITOCOOUSIM.
[TonroToBka K MpakKTUYECKUM U
1a00paTOPHBIM 3aHATHUAM (pelLIeHne 3a1ay,

14

Onpenenenne KpUTHUIECKOIO HANPSKEHUS
CTaTUYECKON YCTOMYMBOCTH aCUHXPOHHOMN
HarpysKu

Breimonnenue
mabopaTOPHBIX padOT

Pacuer norepu HanpsikeHus B ceTH
BHYTPH3aBOJICKOTO AJIEKTPOCHAOKEHUS

Pemenue
[MPAKTUYECKUX 3a7a4.

N3y4yeHne TeopeTHIecKoro MaTepuaia mo
y4eOHUKaM M y4eOHBIM ITOCOOUSM.

42

KoHntposnb

35,65

ITA

Cpada bx3amMeHa

0,35




®opMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHoBaHue TeM 3aHITHI Oonbem,
Monayasb (pa3aen) | y4eOHOM . Cemectp banabl | UHTepakTHB, 4.| (HAMMeHOBaHUE
(y4ueOHOM padoThI) q.
padoThI OLICHOYHOI'0
cpeacTna)
Hroro: 288




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JIist OLIeHKH 3HAHUH, YMEHUS U YPOBHS MPO(HECCHOHAIBHBIX KOMIIETEHIUH, TPHOOPETaeMBIX
BBIIYCKHUKOM B IIPOLECCE HW3YYEHUS JUCLHUILUIUHBI «JIEKTPOCHAOXKEHHUE», HUCIOIb3YIOTCA
TEXHOJIOTUH TPATUILIMOHHOTO O0YUEHUS:

- JIEKII1H;

- IPAKTUYECKHE 3aHATHS C YCTHBIM OIIPOCOM O0YYAIOIIUXCS U 3aKPEIUIEHUEM TEOPETUIECKOTO
Marepuaa;

- 1a0OpaTopHbIe 3aHATHA C MPOBEACHUEM J1a00OpPATOPHBIX pabOT Ha CHENHMATM3HPOBAHHBIX
CTeHJaX;

- UHAMBUyaJIbHBIE ¥ TPYIIIOBBIE KOHCYIBTAIIMH 110 TEOPETHUECKUM U ITPAKTUYECKU BOIPOCAM
Kypca;

- BBITMIOJIHEHUE TPAKTHYECKUX 3aJaHuii, KOTOpBIE IO3BOJIAIOT MPUOOPECTH TNPaKTHUYECKUE
3HAHUS U HaBBIKK PELIEHUs 33/1a4M U pabOThl C HOPMATUBHOM, METOINYECKO, HAYYHO-TEXHUYECKON
Y CIIPAaBOYHOM JIMTEPATYPOU;

- IPOBE/ICHUE PA3IMUHBIX (POPM CaMOCTOATENBHOM pabOThl, KOTOpPask BKIIIOYAET MOATOTOBKY K
JICKIIMOHHBIM, TPAKTHYECKUM U JIAOOPATOPHBIM 3aHATHSIM, TIOATOTOBKY JOKJIAIa U €T0 MPE3CHTAIN
K 3alIUTe Ha IPAKTUYECKOM 3aHATHH.

6. MeToauyeckue yKka3aHusi 10 OCBOCHUIO TUCHHMIIIUHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMMTBHCA: C COJAEpKAaHMEM pabodeil Mmporpammbl
mucuuiuiveel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JMCLUIUIMHBL, €€ CBSI3SIMM C JIPYTHMHU
JUCHUTUTMHAMHE  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3padoTKaMy 10 JaHHOU
JTUCLIUATUIMHE.

6.2. MGTOZII/ILIGCKI/IC YKa3aHus 110 IIOATOTOBKE K JICKIHMOHHBIM 3aHATUSM.

B xome nexkuuii paccMaTpuBarOTCs OCHOBHbBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETHUECKHUE U MIPAKTUUECKHUE MPOOJIEMBI, JAIOTCS PEKOMEHIAINH JIJII CAMOCTOSITETFHON paOOThI
U TOATOTOBKE K MPAaKTUYECKUM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI TpeOyer
CHCTEMaTHYECKOTO M TIOCJIEOBATEILHOTO HAKOIJICHUS 3HAHWW, CJIEJOBATEIbHO, IPOITYCKH
OTJENIBHBIX TEM HE IMO3BOJSIOT IIyOOKO OCBOMTH npenMmer. OOydaromumcs HeoOXOIUMO: Mepen
KOKIOW JIEKIMEeHd IpocMaTpuBaTh pabodyl0 MpOrpaMMy JUCHMIUIMHBL, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHIYEMYIO JIUTepaTypy, YTO MO3BOJIUT CIKOHOMUTH BpeMs Ha OCBOEHHE TEMbI Ha ayIUTOPHOM
3aHATUM; TIepe]] OdYepeqHOW JIeKIUeH HeoO0XO0AUMO MPOCMOTPETH/TIOBTOPUTH MAaTepHAIIBI
npensiaymeit ekuuu. [Ipu 3aTpyqHEHUsSX B BOCHPHUSATHM MaTepuaia cieiyeT oOpaTHUThCs K
OCHOBHBIM JIMTCPATYPHBIM HCTOYHHUKAM.

6.3. Meronnyeckue yka3aHHs IO MOJTOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psly PAacCMOTPEHHBIX Ha JIEKLHUSAX BONPOCOB, 3HAHUI MO MOCTPOEHHIO U pacueTy rpaduxoB
ANMEKTPUYECKUX HATPY30K TOTPEOUTENCH pAa3NMYHBIX TPEANPUATAA M OCHOBHBIX CIOCO0ax
MOCTPOCHHUST CHUCTEM BHYTPHU3ABOJCKOTO JJIEKTPOCHAOXKEHUS; 10 ONPEAETICHUI0 O0XXKHUIAeMbIX
QJICKTPUYCCKUX HArpy30K TMpCANpHUATUA I BCEX ypOBHeI)’I CUCTEMbI BHYTPHU3aBOJACKOI'O
AIIEKTPOCHAOKEHHUSI; 10 BHIOOPY OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS CHUCTEMBI BHYTPHU3aBOACKOIO
DIIEKTPOCHAOKEHUSI COOTBETCTBYIOIIEE BCEM NPEIABABISEMBIM TPEOOBAHUSAM 110 KaTErOPHU
HA/IeKHOCTH M JKCIUTyaTallMOHHBIM XapakTepucTHKaM. Ha MmpakTHYecKHX 3aHATUSAX Pa3BUBAIOTCS
CIIOCOOHOCTH  HCIIOJIb30BaTh  COBPEMEHHbIE HMH(DOPMAIIMOHHBIE  TEXHOJIOTMH,  YIPABIATH
uHpopManuell ¢ NpUMEHEHHEM NPHUKIATHBIX MPOTpaMM; HCIOJIb30BATh CETEBbIE KOMIIbIOTEPHBIE
TEXHOJIOTUH, 0asnl JaHHBIX W MAaKEThI MPUKIIAJHBIX ITPOAYKTOB. HpI/I MMOATOTOBKE K IMPAKTUYCCKUM
3aHATUAM KaXKIbIH 00y4aroLHiics JOKEeH:

— U3YYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepPHAJIbI JIEKIIHH;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3y4aeMON TEME;

— BBIIIOJIHUTb AOMAINHEC 3aJaHHUC, PCKOMCHAOBAHHOC MPCIOAABATCICM IIPpU H3YUCHUH
KaKIOU TEMEI 3aHSTHSI.



[To 3amanmro mperofaBaresss OOYYAIOMIMHCS JODKEH MOArOTOBHTH JOKJIAA MO TeMe
NPaKTUYECKOTo 3aHATHA. B mpoiiecce MoAroTOBKY K MPAKTUYECKUM 3aHATHAM 0OY4YaroUIHecs MOTYT
BOCIIOJIb30BAThCsl KOHCYIIBTAIIMAMH ITPETOJaBaTes.

6.4 MeTtoanueckue yKa3zaHus 110 MOATOTOBKE K JTAOOPaTOPHBIM 3aHITHSM.

OOyyaronmMcsi HEOOXOMMO 03HAKOMUTCS ¢ METOANYECKUMH YKa3aHHUSMH IO MTPOBEICHUIO
nabopatopubix pabot. ITogroroButs otyer. IIpounTaTh M OTBETHTH HAa KOHTPOJBHBIE BOIPOCHI.
[ToapoOHO N3YYUTh MOCIENOBATENFHOCTD IPOBEACHUS T1a00paTopHOM paboThl. COOMI0IaTh TEXHUKY
0€30MacCHOCTH TpH  TMpoBeAeHHH JabopaTopHoil paboTel. Ilo pe3ymbraTam  BBIIOJIHEHUS
7a00paTOpHO paboThl BCE IMOMYYEHHBIC JaHHBIC 3aHECTH B COOTBETCTBYIOIIWE TaOIHIBI H
0(OPMUTH PE3yIbTATHl PAOOTHI.

6.5. CamocrosiTenbHas paboTa BKIIIOYAET B ce0sl BHIITOJHEHUE PA3IMYHOTO Poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYCHHE TEOPETHUECKOro MarepHajga Mo y4eOHHKaM M y4eOHBIM MOCOOHUSIM C
HOATOTOBKOM K MPAaKTHYECKUM U JTa0OPAaTOPHBIM 3aHATHAM. KOHTpPOJIH caMOCTOSTENbHOM paboThI
o0yJaromuxcsi HaJl MPOrpaMMOi Kypca OCYIIECTBIISIETCS B XOJ€ MPAKTHUYECKUX U JabOpaTOPHBIX
3aHATUHN (KPYTJIBIA CTOJ, peIIeHHE 33/1a4, BHITIOIHEHHE JIAOOPATOPHBIX PadoT).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumenoBanue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
6 [IK-2 (TTIK-2.1) TecroBbie 3aganust Ne 1-11, 62-71, 102-

114, 127-183, 268-317, 466-500
Bamaun Ne 1,2, 3,6
Bonpocs! k sx3ameny Ne 1-10, 11- 34, 39

6 [1K-2 (I1K-2.2) TecroBbie 3aganus Ne 12-30, 85-101,
184-267, 31-61, 72-84, 115-126, 318-465
Bamauu Ne 4,5, 7, 8

Bormpocs! k 3k3ameny Ne 1-12, 19-30, 54-
60

7.2. TunoBble 3aJaHUsl WIN MHbIE MAaTePHAJIbl, HEOOXOAMMbIE VI TEKYIero KOHTPOJIA
10 JMCHUIINHE «DJIEKTPOCHAOKEHUE)

7.2.1. TunoBble 3a1a4n:

1. IToka3aTb MCIIOJIb30BAaHKE PA3IMYHBIX CIIOCOOOB OLIEHKHU 3aTpart IPH CPaBHEHUH BAPHAHTOB
DIIEKTPOYCTAaHOBKH Ha TpUMepe OOOCHOBAaHUS W BBHIOOpPAa CTPYKTYpHOW CXEMBI TEILUIOBOU
3JIEKTPOCTAHLIUH.

2. OnpenenuTh BOJHOBOE CONPOTHBJIEHUE, BOJHOBYIO IJIMHY M HATYypaJbHYK) MOIIHOCTb
BO3JIYIIHOW JIMHUM dJiekTponepenayn ¢ mnapamerpamu U=750 kB; L=300 km; S;=5x240 wu
S>=5x400 Mm>.

3. OnpenenuTs peakTUBHYIO MOIIHOCTb, TEHEPUPYEMYIO Ha XOJOCTOM XOJy BO3AYIIHOMN
JIUHUY JIeKTpornepenaur ¢ napamerpamu U=750 kB; L=300 km; S;=5x240 u S>=5x400 MM,

4. Onpenenuth onTUManbHOE cedeHue npoBojoB ¢ mapamerpamu U=500 kB; L=400 km B
CXeMe€ NPUCOECTUHEHUs JJIEKTPOCTAaHLUMU K dJekTposHeprocucteme Camapckoir o6iacTu.
[TponomxurensHOCTh 3UMHETO Ipaduka Harpy3ku 200 gueit, nernero — 165.

5. BblOpaTh KONIMUYECTBO M MOULIHOCTh CHIIOBBIX TpaHcdopmaropoB Ha ['TIIT 110/10 xB
npeanpustust Camapckoit obnactu. M3BecTeH rpaduk Hary3ku NpeanpusiTHs. Y AelIbHbIN yiiepo
notpeduTeneil u3-3a BHE3AMHOTO OTPaHUYEHUsl UX dJeKTpocHadkeHus yy = 1,2 otH. en/ (kB u).
[TpomomxuTeTLHOCTH 3UMHET0 rpaduka Harpysku 200, netHero 165 cyt.

6. BpiOpaTh KOIMYECTBO M MOIIHOCTH CHJIOBBIX AaBTOTpaHC(hOpPMATOpPOB Ha pPaOHHOM
nozcraniuu 220/110/10 kB. Paiion coopyxenuss — MockoBckas o0iactb. M3BecTHBI XapakTepHble
cyrounsle rpaduku Harpy3ku cetu 110 kB u motpebureneit 10 kB. Tpebyemoe 3Hauenue cosp=0,92
pH Bblaue MolHOCTH B ceTh 110 kB, ko3 dunuent momuoctu notpeduteneit 10 kB cosp = 0,85.
Ha ctopone nusmiero nanpspkenus (10 kB) mogctaniimm HeoO0X0JMMO MOIKIIOUUTE JIBa CHHXPOHHBIX
koMmrieHcaropa KCB 32-10 HoMHHAIIBHON MOIIHOCTBIO 110 32 MBap.

7. Bb10path 4rCIIo ¥ MOIIHOCTH TpaHc(hopmMaTopoB Ha oHMKaromiei nmoactanuu 110/10 kB.
Paiion coopyxenust — Camapckasi o0yi. V3BeCTHBI XapaKTepHbIE CYyTOUHbIE T'paUKu Harpy3Ku
notpedureneit 10 kB. Tp Tpedyemoe 3nauenue cosgp=0,85.



KpaTKOC ONMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA
3a;[aHHe BBITTIOJIHACTCSA INTHCbMCHHO. OI_IGHI/IBaeTCSI NMPaBHUJIILHOCTL BBINIOJIHCHUA 3aJaHUA U
KOJIMYCCTBO JOIMYHICHHBIX IIPH BBIIIOJIHCHUHA 3alaHUA OIINOOK.

Kpurepum ouenku:

- OTMETKa «3aYTCHO» BBICTABISIETCS O0y4aroIeMycs, €ClM 3a/1a4a pelieHa MpaBUIbHO WU
pellieHa ¢ He3HAYUTEIIbHBIMH OIINOKAMH;

- OTMETKa «HE€ 3aYT€HO» BBICTABISIETCS OOYydYaroIeMycs, €ClIM 3ajadya He pelieHa H/Hiu
JIOTYIIEHBI TPYObIe OMOKH.

7.2.2 IlepedyeHb J1a00PATOPHBIX PadoT

=  KoMIUIEKT 0T4eTOB 110 JIa00PaTOPHBIM padoTam

Jladoparopnasi padora Ne 1 «3yueHue CTATHCTUYECKUX XaPAKTEPUCTHK PA3JIMYHbIX TUIIOB
HATPY3KH CHCTEM 3JIeKTPOCHADKEH U

1. TUTYAbHBIN JHCT.

2. lenb paGoOTHI.

3. Kparkue TeopeTnyeckue CBeICHHUS.

4. CxeMa 1a00paTOPHOM YCTAaHOBKU C yKa3aHUEM MapaMeTpoB 000pya0BaHUS.

5. Ilony4yeHHBIE pe3yabTaThl.

6. BeIBOJIBI O TIpOJIETIaHHOM padoTe.

JlaboparopHasi padora Ne 2 «3yueHue padoyeil XapaKTePUCTHUKH ACHHXPOHHOTI'0
JABUTATEJIS»

1. TUTYNbHBIN JHCT.

2. llenb paboTHI.

3. KpaTkue TeopeTHUECKHE CBEACHHUS.

4. CxemMa 1ab0opaTOPHOM YCTAaHOBKU € yKa3aHUEM MapaMeTpoB 000pyA0BaHUS.

5. Ilony4eHHBIE pE3yIbTATHI.

6. BeiBo1bI 0 posieniaHHOM padoTe.

JlabopaTopnasi paGora Ne 3 «3yueHne CTATHCTHYECKOI XapaKTePUCTUKU OCBETUTEIbHOM
HATpPy3KN»

1. TUTY/NBHBIN JTUCT.

2. Ilenb paboTHI.

3. Kparkue TeopeTnyeckue CBeICHHUS.

4. Cxema 1abopaTOpHOM yCTAaHOBKH C YKa3aHHUEM IapaMeTpoB 000pYOBaHUS.

5. Ilony4yeHHbIE€ pe3yabTaThI.

6. BeiBos1bI 0 pojiesiaHHON padoTe.

JlabopaTopnasi paGora Ne 4 «ccienoBanue pes;kuMoB padoThl CHII0BBIX TPaHc(popMaTopoB»
1. TUTY/NBbHBIN JTUCT.
2. lenb paboTHI.
3. KpaTkue TeopeTH4ecKre CBEICHMS.
4. Cxema 1ab0paTOpHOM yCTAaHOBKH C yKa3aHHEM MapamMeTpoB 000py10BAHHUS.
5. Ilony4yeHHbIE€ pe3yabTaTHI.
6. BeiBos1bI 0 pojiesiaHHON padoTe.

JlabopaTopnasi paGora Ne 5 «3yueHnne pe:kuMoOB padoThl ACHHXPOHHBIX JABHraTeJ/IeiD)
1. TUTYNbHBINA JTUCT.
2. enb paboTHI.
3. KpaTkue TeopeTu4ecKre CBEICHMS.



4. Cxema J1abopaTopHOM YCTAaHOBKH C YKa3aHHWEM IMapaMeTpPOB 000pYAOBaHUSI.
5. Ilony4yeHHBIE pe3yIbTaThI.
6. BIBOJIBI O TIpOJIETIaHHOM padoTe.

TpeodoBanusi K 0(p)OpMIICHUIO

Otuer o naboparopHoit pabore odopmisieTcss B COOTBETCTBHH C TPeOOBAaHUSMHU TIO
O(OPMIICHHIO HAayYHO-TEXHHUYECKHX OT4YeTOB. Cxembl 1a00paTOPHBIX YCTAaHOBOK JOJKHBI OBITH
BBITNOJIHEHBI B COOTBETCTBUU ¢ TpeboBaHusiMu ECKJI. OTuer noykeH ObITh BBIIIOJIHEH B IEYaTHOM
BHJIe Ha THcTaxX popmara A4.

IIpouenypa oneHuBaHUs

Jlyis BEIMOMHEHHST Ta00paTOpHON pabdOThl OO0YYAIOIIMICS JOJHKEH MPEICTABUTh 3aTOTOBKY
71ab0paTOPHOro OTYeTa, KOTOpask BKIIOYAET B ce0sl BCE YAaCTH KpOMeE MYHKTOB 5 U 6 (IIOJyuyeHHBIE
pe3yNIbTaThl, BBIBOJBI O MPOJCIAHHON paboTe). B mpomecce momycka OOy4aromIWiics TOJKCH
OTBETUTHb Ha BOIPOCHI MPEMOJABATENS U TEM CaMbIM MPOJAEMOHCTPUPOBATH CBOIO TOTOBHOCTH K
BBITIOJIHEHHUIO DPaboThl. [locie BhimogHEHUs pabOTHl OOYYAIOMIMICS JOJKEH TMOJATOTOBUTH H
0o(OopMUTH OTyYeHHBIE pe3yabTaThl. [IpoaHanu3upoBaTh UX CPAaBHUB C TEOPETUUECKUMU JAHHBIMU
U CJIeJIaTh BBIBOJBI O TMpojeNiaHnHol pabote. [1o pe3ynpraTaM BBIIOJHEHHS] OOYYAIOIIMICS TOKEH
3alIUTUTh OTYET IO JIabopaTopHOU paboTe MpenoaBaTeia0 OTBETUB Ha KOHTPOJbHBIE BOIPOCH U
IPOIEMOHCTPUPOBATH BIIAJCHUE TEOPETHUECKUM MATEPUAIIOM T10 TeMe JTJAO0paTOpHON pabOTHI.

Kpurepun onenkmu:

- OIICHKAa «3a4TE€HO» BBICTABIICTCS OO0YyYarOIEMycs, €CIU OOYyYarOIIUHCS BBITOIHUI
7a00paTOpHYIO PabOTy COTJIACHO MpOorpamMMme paboThl, CHsUI BCE HEOOXOIUMBIC 3aMEphl, MPOBEI
BBIYHCIICHHSI U CJIEJIall BBIBOJI O TIPOJIETIaHHOM paboTe, MpH 3aluTe OTYEeTa O TaOOpaTOpHOU paboTte
OTBeuas Ha BOIPOCHI MpernoaBaTelis, OTYET O JIa0OpaTOPHON pabOTe BBHIMOIHEH B COOTBETCTBUH C
TpeOOBaHUSIMHU K O(DOPMIICHHIO OTUETOB O JIA0OPATOPHBIX padoTax;

- OIICHKA «HE 3aYTEHO0» BBICTABISETCS 00y4aroIeMycs, €ClTU 00yJaroUIniicsi He TTOTHOCTHIO
BBITIOJTHHUII ITPOrpaMmMy pa6OTBI, JIM00 HE BBIITOJIHIII H€06XOHI/IMBIX PacucCTOB, a TAKXKC B OTBETC HC HA
BONPOCHI TperojaBaress MpU 3alluTe J1adopaTOpHOW pabOThI He MOKa3al TpeOyeMblil ypoBeHb
3HAHUH O TeMe JIa0OPaTOPHOU pabOTHI; OTYET O JabopaTopHOM paboTe 0hOpMIIEH C OIITMOKAMHU, HE
coOJroZieHa JIOTUKA CTPYKTYPhI OTYETA.

7.2.3. TunoBbIe TeCTOBLIE 3aJaHUS

1. HoMuMHAIBHBIM HampsiKEeHHEM TIeHEPATOpPOB, TpaHcdopMmaTopoB, ceTed M
JJIEKTPONPUEMHUKOB JJIEKTPOIHEPIMH HAa3bIBAECTCH TO HaNpsKeHHe, NPH KOTOPOM OHH
NpeIHA3HAYCHBbI /1517

-PaboTsl mpyu MakCUMaIbHBIX JJIUTENBHBIX IEPETPy3Kax
-PaGoTel mpu KpaTKOBPEMEHHBIX CYTOUHBIX Meperpy3kax
-HopmanbsHoit paboThl B TPOJOIKUTETEHOM PEXKUME

2. Kak noapa3zaessitorcst 371eKTPOYCTAHOBKH NOTpeduTe1eil 0 HanpsiaKeHu1o?
-J1o 0,66 kB u BeIIIE 0,66 KB
-JIo 1 xB u Bbiie 1 kB
-Jlo 6 kB u BrImIC 6 KB

3. Kakoii yacToThl B Hallell CTpPaHe NMPOM3BOAUTCH M pacnpeneasiercss TpéxdasHbiil
nepeMeHHbI TOK?
-50 I'epiy
-55 I'epnx



-60 I'epix

4. Kak BbINOJIHSIETCS] OTKPBITAsAA JIEKTPONPOBOAKA?

-B notkax, kopoOkax, Ha Tpaccax, Tpocax, 0 CTPOUTEILHBIM KOHCTPYKIIUSIM
-B 3manusx, crenax, nojgax

-Ilox mrykarypkoun

5. Kak BbINOJIHSAETCHA CKPBITAS 3JIEKTPONPOBOAKA?
-B 3nanusx, crenax, nonax, B Tpyoax

-B notkax, kopoOkax, Ha Tpocax

-B TpaHmesx

6. CKOJbKO CymecTByeT KATeropuid JJIEKTPONIPUEMHHKOB 10 HAJAEKHOCTH
3JIEKTPOCHAOKeHus1?

-3 Kareropuu

-2 KaTeropuu

-5 Kareropui

7. CKOJBbKO HMCTOYHMKOB TNHUTAHHUS [JOJLUKHBI 00ecreduBaTb JJIEKTPOIHEpPruen
3jieKTponpueMHuKu I kareropuu?

-2 HE3aBUCHMBIX B3aMOPE3UPBUPYIOMINX UCTOYHUKA TUTAHUS

-2 HE3aBUCUMBIX APYT OT JPYyra UCTOYHUKA MTUTAHUS

-1 UCTOYHUK TUTAHUS

8. I'pynna norpeduresiel Kakoi KaTeropum siBjsiercsi HandoJiee MHOTOYMCJICHHOM?
- IIi1 - kaTeropun

- Ii1 - kareropun

- I1li1 - kateropun

9. K kakoii kareropum, coriacHo IIYD, oTHocATCS 3J1eKTPONPUEMHMKH,
Oecnepe0oiiHasi padoTa KOTOPHIX HEO0X0AUMA /ISl 0e3aBapPUITHOI0 OCTAHOBA MPOU3BOJCTBA C
1eJIbI0 PeI0TBPallleHUsl YIPO3bl )KM3HH JII0/1eil, B3PbIBOB U N0KapoB?

- K IEpBOH KaTeropuu

- K 0co00i1 rpynne nepBoi KaTeropuu

- KO BTOpOH KaTeropun

- K TPEThEU KaTeropuu

10. Kakasa no/kHa ObITH pacyeTHaAsh MAaKCHMMAJIbHAs MOIIHOCTH, NOTpedseMas
3JIEKTPONPHEMHHUKAMM NPEANPUATHSA?

-J10JI’KHA ObITh MEHbILIE CYMMbl HOMUHAJIBHBIX MOIIIHOCTEH 3TUX JIEKTPONPUEMHUKOB

-JI0JKHA OBITH 0OJIbIIIE CYMMBbl HOMUHAIIBHBIX MOIITHOCTEH 3THX 3JIEKTPONPUEMHHUKOB

-J10JI’KHA OBITh paBHA CYMMbl HOMUHAJIBHBIX MOIIIHOCTEH 3TUX 31EKTPOIPUEMHUKOB

11. Yro o0ecnieyuBaeT npaBu/IbHOE ONPe/ieIeHHE 0KUAAeMbIX PACYETHBIX HATPY30K?
- Oecriepe0OMHOCTh MUTAHUS, HAJEKHOCTh IJEKTPOCHAOKEHUS

- 0€30IaCHOCTh IKCIUTyaTalluu

- BO3MOKHOCTb 3KCILTyaTalluu ceTu 6e3 00CIyKUBaHUs

12. K yeMy npuBOIMT 3aBbIlICHHE 0KHAAeMBbIX HATPY30K?
-K YA0pO’KaHUI0 CTPOUTENILCTBA

-K YMEHBIICHHIO MTPOMYCKHOM CrIOCOOHOCTH

-K HarpeBy IIPOBOJIOB



Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

Tect mpoBomWTCS B Hayale MPAKTUYECKOTO 3aHATHUS B NHUChbMEeHHOH (opme. Kaxmomy
oOyuaromemycs Bbiiaercsa 20 BOMpOCOB, Ha KaXKIbIi U3 KOTOPBIX HY>KHO BBIOPATh MPaBHIIbHBIH (bI€)
oTBeT (bl). Bpemsi, oTBOgUMOE Ha TECTUPOBAHUE - 15 MUHYT.

Kpurepun onenkmn:

- OTMETKa «3ayT€HO» BBICTABISIETCA OOyJaroleMycs, €cld OOYyYaroIMHCs OTBETHI
NPaBUIBHO OOJIBIIE YEM Ha MOJIOBUHY TECTOB.

- OTMETKA «HE 3aYTEHOY - €CIIM 00y4aroUIiCsl OTBETHII IPABUIIbHO Ha ITOJIOBUHY WJIM MEHBIIIE
TECTOB.

7.3.1. Bonnpochl K HTOrOBO# aTTeCTAlUMN

Cemectp 6
Ne Bomnpocsl k 3x3ameny
n/n
1 Knaccudukanus NpueMHIKOB AJIEKTPOIHEPTUH
2 HanexxHocTh 371eKTpocHA0KEeHHUS] MPOMBIIUICHHBIX MPEINPUSTHN
3 CuoBble O0LIETIPOMBIIIICHHBIE YCTAaHOBKU
4 | DnekTpoABUraTeNy NPOU3BOJACTBCHHBIX MEXAHU3MOB
5 DJIEKTPOTEXHOIOTHYECKUE YCTAHOBKH
6 ONEeKTPUYECKUE OCBETUTEIbHBIE YCTAHOBKH
7 I'paduK AMEKTpHYECKUX HATPY30K
[MTokazarenu rpaduKoOB ITEKTPHUUECKUX HATPY30K (KOAPPHUIUEHT UCTIONB30BaHUs, KOIPPHUIUEHT
R BKITFOUEHUS, KOOPDUIMEHT 3arpy3Kku, kKod3ddunueHT popmel, KodhHUIIMEHT MaKCUMyMa,

ko3 durmeHt crnpoca, k03QGUIMEHT pa3HOBPEMEHHOCTH MaKCUMYMOB, Y EKTHBHOE YHCIIO
3JIEKTPONPUEMHHIKOB B IPYIIIE)

9 OnpeneneHne cpeIHUX Harpy30K

10 | OcHOBHBIE METO/IBI OIIPEENICHNS] PACUETHBIX HATPY30K

11 | BcnoMorarenbHble METOJIBI OTIPEAETIEHHS pACUETHBIX HAarPy30K

12 | Pacuer Harpy3ok 0JjHO(a3HBIX IEKTPONPHEMHUKOB

13 | Onpeaenenne 3 (EeKTUBHBIX HATPY30K OT AIIEKTPOCBAPOUHBIX YCTAHOBOK

14 | OnpeneneHne NMKOBBIX HATPY30K OT JIEKTPOCBAPOYHBIX YCTAHOBOK

15 | Knaccuduxanus moMenieHnii 1 Hapy>KHBIX YCTAaHOBOK IO OKPYKaroIel cpeze

16 | Cxemsl BeITOJIHEHUS d1ekTpudeckux ceted 1o 1000 B (MaructpanbHble U paglaibHbIE CXEMBI)
17 | KoHCTpYKTHBHOE UCTIOJHEHUE IIEXOBBIX CETEH

18 | Ilpokynanka mpoBoaOB M Kabenel B KOpoOax U JIOTKAx

19 | Ilpoknanka mpoBoaoB M Kabenel B TpyOax

20 | IIpoBona. kabenu. OTKpHITasi MPOBOJIKA IO HECTOPAEMBIM ITOBEPXHOCTSIM

21 | IoBepxHocTtHBIH 3 dekT. Dddekt OarzocTH

22 | OddeKT MHAYKTUBHOTO MEPEeHOCa MOITHOCTH

23 | Cxemsl pacniosioxkeHns uH 3-X (pasHoro Toka HanpsbkeHueM a0 1000 B

24 | KoMIJIEKTHBIE IMHONIPOBOIBI

25 | KpaHoBble Tposien

26 | [lutanme oCBETUTEIHHBIX HATPY30K

27 | DnexTpoobopyI0BaHUE U CETH MOKAPOOTACHBIX IIOMEIIICHUH

28 | DnexTpoobOpyI0BaHUE U CETH B3PHIBOONACHBIX OMEIICHUN

29 | Beibop HanpsbKkeHHs AJ1sl TMTaHUS 3JCKTPOIIPUEMHHKOB B IEXOBBIX ANEKTPUUYECKUX CETSIX

30 | Hazmagenwue u xiraccuukaius moICTaHIIAN

31 | BbiOOp TUIIOB M UCIIOJHEHUH 1IEXOBBIX TPaHCHOPMATOPOB

3 Kommonoska nexoBsix TI1. OcHOBHBIE peKOMEHAAINH 110 BBIOOPY, BBHIITOJIHEHUIO U Pa3MEIIECHHIO
1exoBbIx TII.




Ne Bomnpocsl k 3x3amMeHy
n/n

33 | Beibop HOMHHAIBHON MOIIHOCTH TpaHCc(OpMaTopa ¢ yIeTOM €ro neperpy304Hoi ciocoOHOCTH

34 | Coco0Obl yMEHBIICHHUS PEaKTHUBHOW MOIIHOCTH B CETSIX MPOMBIIUICHHBIX NPEANPUSTHHA

35 | McToyHMKM peakTUBHOM MOoITHOCTH Ha mpombinuieHHbIX npeanpustusx: CI', CJ, CK, KKY

36 Mertonuka pacdeTa KOMIEHCAIIMN PEAKTUBHOW MOIIHOCTH B DIIEKTPHYECKUX CETIX
MPOMBIIIUICHHBIX TPEATNPUSTHHA

37 | Pacuer anexTpuueckux cereit 1o 1000 B

38 | 3amura cereit u ycranoBok g0 1000 B

39 | KommyTanoHHbIe 1 KOMMYTAIIHOHHO-3AIIUTHRIE anmapaTsl B ceTsx g0 1000 B

40 | OcobeHHOCTH pacdyeTa TOKOB KOPOTKOTr0 3aMbIKaHUs B ceTsx 10 1000 B

41 | OcoOeHHOCTH MOCTPOCHUS CUCTEM IEKTPOCHAOKESHHS TPEIPUSTHHA

42 | CucreMa BHEIIHETO JIEKTPOCHAOKEHUS NPEIpUITUS

43 | CucreMa BHYTPEHHETO 3JIEKTPOCHA0KEHUS IPEATIPUSTHS

44 | PacnpenieneHue IeKTpUYECKON SHEpruu npu HanpskeHuu Boiie 1000 B

45 | PacnipesenieHue aIeKTpUYECKO sHepruu npu HanpsbkeHnun Huke 1000 B

46 | PagnanbHbie cxembl ceTeil HanpsbkenueM Boiie 1000 B

47 | MaructpanbHble cXeMbl ceTeil HanpskeHreM Boie 1000 B

48 | CxeMbl ¢ HECKOJIBKMMH CKBO3HBIMU MaructpayiiMu ceteil Boiiie 1000 B

49 BOS,I[YH_IHHG JIMHHUHU 3JICKTPONICPCAadu B CUCTEMAX SHGKTpOCHa6)KCHI/I$I

50 KOHCTPYKTI/IBHOG HCITIOJTHCHUC BO3YIIHBIX JIMHUAM QJICKTPOIICPCAaun

51 | KaGenpHble IMHUM HanpshKeHneM 6 - 35 kB

52 | KabGensHsle mmanu 110 - 220 xB

53 | ToxonpoBoab! HanpsikeHHeM 6 - 35 kB

Br160p parmoHanbHbIX HANPSHKEHHUH MUTAIOLIEH U pacpeeIuTENbHON CeTH
PEANPUSITHS

54

55 | PanmoHnanbHBbIi BeIOOp cuiioBbIX Tpancopmaropos ['TIIT

56 | BpiOop anmapaToB 10 HOMHUHAJIbHBIM MapaMeTpaM

57 | Be1Oop BEICOKOBOJIBTHBIX BBIKITIOUATENCH (SUeeK)

58 | BeiOop pazpeauHuTeNel, OTASINTENIEH, KOPOTKO3aMbIKaTeNeH

59 | Beibop BeIKITIOUATENIEN HATPY3KHU U IIPEIOXpaHUTENeH

60 | BeiOop TpaHcopMaTOpOB TOKA U TPAaHCHOPMATOPOB HAMPSIKEHUS

7.3.2. Kputepuu u HOpMbI OLlEHKH

dopma
NpoBeJeHUsA
Cemectp N Kpurepun u HOpMBI OLIEHKH
NMPOMEKYTOYHOU
arrecTaumu
6 JK3aMeH «OTIIUYHO» oOyuatommuiicst obagaer

FJ'IY6OKI/IMI/I " MPOYHBIMHU
3HAHUSMHU [TPOTPAMMHOTO
MaTepuaia; mpu OTBETe
MIPOJIEMOHCTPHUPOBAIT
MCUEPITBIBAOIIIEE,
MocIeA0BaTEbHOE U
JIOTUYECKH CTPOMHOE
U3II0KEHUE; TIPABUIBLHO
chopmMyIupOBaI MMOHATHS U
3aKOHOMEPHOCTH 110 BOTIPOCY




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

«XOpouo»

oOydaromuiics obamaer
JOCTATOYHO MOJIHBIM 3HAHHEM
NPOrpaMMHOT0 MaTepuaia; ero
OTBET MPEJCTABIISIET
IPaMOTHOE M3JI0KCHHE
y4e0HOro MaTepHaa 1o
CYIIECTBY; OTCYTCTBYIOT
CYILIECTBCHHbIC HETOYHOCTH B
(bopMyITMpPOBaHUY TOHATUH;
HPaBHJIBHO IIPUMEHEHbI
TEOPETHUYCCKHE TTOJIOKCHHUS,
HOATBEPKACHHbIC IPHMEpaMU

«yZOBJIETBOPUTEIBHO

oOyyaromuics UMeeT 001Ime
3HaHUS OCHOBHOT'O MaTepualia
0€e3 yCBOEHHSI HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKCHHIA,
(bopMyIupyeT OCHOBHBIC
MIOHSATHUS C HEKOTOPOM
HCTOYHOCTBIO; 3aTPYAHACTCS B
NIPUBEICHUN TIPUMEPOB,
MOATBCPIKAAOIIUX
TEOPETUYECKHE MOJIOKECHHUS

«HCYOOBJICTBOPUTCIIBHO»

0o0yyJaronuics He 3HaeT
3HAYUTENBHYIO YaCTh
IPOrPaMMHOTO MaTepHalIa;
JIOTTYCTHII CYIIIECTBEHHBIE
omMOKH B TIpoliecce
W3IIOKEHUS; HE YMEET
BBIACJIUTH I'JIAaBHOC U CACJIATh
BBIBO/JI; IPUBOJIUT OLITHOOYHBIE
oTpeieIICHUs




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBO B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJI0BOK) Tox u3nanus ouduoTexe /
n/n MeToaAnYecKoe nmocoomue,
NpAKTHEYM, Ip.) HaumenoBanue
P > AP 3BC
1 Amnuaposa T.B. DJeKTpocHaOKEeHUE U Y4eOHuk 2019 OBC "ZNANIUM.
AIEKTPOOOOPYIOBAHKE 3TaHUHN 1 COM"
COOPYKEHUM
2 | Onomnesa I'.H. DIeKTPOCHAOKEHNUE TTPOMBIIIICHHBIX YuebHoe nocodue 2020 OBC "ZNANIUM.
MPEANPUITHI U TOPOJOB COM"
3 | Cubukun FO.J1., CuOukun DeKTpOoCHAOKEHHE MTPOMBIIIIICHHBIX VYyeOHoe nocobue 2022 ObC "ZNANIUM.
M.IO., SlmkoB B.A. MPEANPUITHI U YCTAHOBOK COM"

8.2. lonostHuTEIBHAS JIATEPATYPa

Tun (yueOHuk, yaeoHoe

KoaunuecTBo B

Hay4YHOH
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoAnYEecCKoe mocoomne,
HanmeHnoBanue
NPAaKTHKYM, P.) 3EC
1 | Kykcun A. B. DneKTpocHa0KeHHE TPOMBIIIJICHHBIX Y4ebHO-MeToIn4ecKoe 2021 3BC "IPRbooks"
peIpUATHIA ocodue 1Mo KypcoBoMy
POEKTUPOBAHUIO
2 | TperpsxoBa M. H. Br160op o6opynoBanus npu [IpakTukym 2022 Penosuropuit TT'Y

MIPOEKTUPOBAHUU DJIEKTPUUECKON YaCTH
MMOHU3UTEIBHON MOACTAHITNN




8.3. Ilepevyenb mnpogecCHOHATBHBIX 0a3 JAHHBIX U MH(OPMANMUOHHBIX CIPABOYHBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnexTpoHHbIH pecypce] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnexkTpoHHBI pecypc] : HaydHas deKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [OnexktponHbIii pecypc] : [6a3a qanHbIx |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3aru. ¢ skpana. — SI3. aHri.;

— Science Direct [DneKTpoHHBIN pecypc] : KOJUICKIHS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DIeKTpOHHBIN pecypc] : )KypHaIbI uznaresnbersa. — Cambridge:
Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpaHa. — 3. aHri.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBu3uTHI Aorosopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmce NecTBUS — OECCPOUHO;

kOHTpakT Ne 1653 ot 14.12.2018, cpok
JecTBUSL — GECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JefcTBUS — 6eCCPOUHO
AcademicEdition

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHHUS

/I | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN

padoThl o0yuyaoumxcs (HoMep ayAUTOPHHN)

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS

VYueOHast ayauTopust 1uist mpoBeeHns 3aHsITHi | CTONBI YYeHUYECKHE JIBYXMECTHBIE
JEKIIMOHHOTO THMA. YueOHas ayauTopus s | (MOHOOJIOK), CTOJ YUeHHUUECKUH
NPOBEICHUST 3aHATHA CEMHUHAPCKOTO THIIA. | TPEXMECTHBI MOHOOJIOK, CTOJ
VYuebHast  ayauTopus UL KypCOBOTO | IpenojaBaTelbCKHi, CTYI
NPOCKTHPOBAHUS  (BBITIOJIHEHUSI KYPCOBBIX | TIPETOaBATEIbCKHIMA, JOCKA ayIUTOPHAS
pabort). YuebHas aynuTopHs AJs MpoBeAeHus | (MenoBas), kadeapa, SKpaH, IPOEKTOp,
TPYTITOBBIX " WHWBUIYAIBHBIX | TIPOIIECCOP, KATIO3H

KOHCYNIbTallMid. YueOHas ayauTopus i
IIPOBE/ICHUS 3aHATHH TEKYILEro KOHTPOJIS U
IPOMEXYTOUHOM arrecTanui. (3-609)




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne Ap. 00bEeKTOB /151 IPOBeIeHUs!
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKUX U JJa00OPaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)
VYueOHast ayauTopus Juisd npoBeaeHus 3ausatuil | [IpoexTop, sKpaH, CTOJI yYeHUYECKHA
JIEKIIMOHHOTO THIA. YueOHas ayauTopus Uil | (MOHOOJIOK) IBYXMECTHBIHM, CTOJ
MPOBEJICHUS 3aHITHA CEMHUHAPCKOTO THUIMA. | YYCHHUECKH (MOHOOIIOK) TPEXMECTHBIMH,
YueOHast  ayauTopusi s KYpPCOBOIO | CTOJI MPEnoJaBaTeNIbCKUiA, CTYI
5 | IPOCKTHPOBAHHS (BBIIIOJIHEHUSI  KYPCOBBIX | IIPENOJaBaTeNIbCKUM, JOCKA ayIUTOPHAsL.,
pabot). YuebHast ayquTopus sl IPOBEACHUS | DKPaH, IPOEKTOP, KAIIO3H
TPYIIIOBBIX u VHIMBUIYaJIbHBIX
KOHCYyJbTallMii. Yd4eOHas aynuTopus Ui
IIPOBEJCHUS 3aHATUNH TEKYIIEro KOHTPOJIS U
IPOMEXKYTOUHOM arrectaruu (2-211)
JlabGopaTopus "DnekTpoobopyaoBaHue DKpaH, CTOJIbl YYCHUUECKHUE IBYXMECTHBIE,
CTaHUUU U MOJACTAHLMM NpeanpusaTHi". CTYJIbSl YYEHUYECKHUE, CTOI
VYyeOHast ayTUTOPHSI U IPOBEICHUS IpenoaaBaTeIbCKUM, CTYII
3aHATUN CEMUHAPCKOTO TUIIA. IIPENo1aBaTesIbCKui, J0CKa ayJUTOpHAs
VY4ueOHast ayTuTOpHsI U1 KypPCOBOTO (MenoBast), CTEH/1bl YHUBEPCAJIbHBII
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX 1ab0paTOpHBI, CTEH]T
3 | pabor). JIEMOHCTPALIMOHHBIN, CTOJ KOMITbIOTEPHBIH
VYyeOHast aynuTopus AJisg IPOBEICHUS onHoMectHbIH, 11K, xano3u
TPYIIIOBBIX U UHIMBUAYATbHBIX
KOHCYJIbTAIIUI
VYyeOHast aynuTopus )i IPOBEACHUS
3aHATUN TEKYIIETrO KOHTPOJIS U
IPOMEXYTOUHOM arrectanuu (2-203)
4 [Tomemenue st caMOCTOSATENbHONH padoThl | CTOMBI, CTYIbS, KOMIIBIOTEPHI

oOyuaromuxcst (I'-401)
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