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

b1.B.04

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

deKTpocHAldKEeHUe

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTD (TIPOdHIIBH)
OnekTpocHabXkeHne

®opma o0ydeHUs: 3a09HAs
I'ox mabopa: 2018
Oo6mas TpynoemMkocTh: 8 3E

Pacnpe)le.ﬂe}me aC0B JUCHUILIMHBI IO CeMeCTpaM

Cemectp 8

®opma KOHTPOJIA | DK3aMEH, Hroro
Buna 3anstuii KP
Jlekuun 8 8
JlaGopaTopHbie 6 6
IIpakTHueckue 10 10
PykoBosicTBO: KypcoBble paboThl (mpoekTsl) / PI'P 1 1
[TpomMexxyTouHas aTTecTanus 0,35 0,35
KonraktHas pabota 23,35 23,35
CamocrosiTenpHas padbora 256 256
Kontpoinb 8,65 8,65
Hroro 288 288




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

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

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

PeIIeH3I/Ip0BaHI/Ie pa60qeﬁ nporpaMmmbl THCHUIIJIMHBI:

v OtcyrcTBYyeT

Penensent

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

Pabouas mporpamma qucuuininHbl coctaBiena Ha ocHoBaHnnu @I'OC BO u yyeOHoro miana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DneKTpoIHEpreTHKa 1 AMEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA)

(mpotoko:n 3acenanus Ne 2 ot «12» cenrsiops 2017 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb — 03HAKOMMTH CTYAEHTOB C OCOOECHHOCTSAMH 3JIEKTPOCHA0KEHUS MPOMBIIIIEHHBIX
HPEINPUSATHIA, C OCHOBHBIMU TUIIAMH 3JICKTPONPHEMHUKOB MPEANPUATHA U peKUMaMHU UX paboTHI,
METOaMHU pacyeTa JIEeKTPUUYECKUX HArpy30K, a TAK)Ke YCIOBUSAMHU BbIOOpa apaMeTpOB OCHOBHOTO
000pyIOBaHUS B CUCTEMAX JICKTPOCHAOKEHUS pa3IMYHOI0 Ha3HAUCHHS.

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 OakanmaBpuata 13.03.02 «DneKTposHEpreTuka M 3JICKTPOTEXHUKA»:
«ONEeKTpUYEeCKHe  MallMHbDY,  «OJEKTpUYECKUd  mnpuBo»,  «TeopeTnyeckue  OCHOBBI
AIIEKTPOTEXHUKNY, « DTEKTPOIHEPTETUUECKUE CUCTEMBI U CETU», «O0111ast SHEPreTHUKAY.

JIMCHMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
IpeIIecTByIoee: «IKCIUTyaTallusi CUCTEM 3JIeKTpocHaOkeHus», «lIpueMHuKH U moTpeOuTeNu
IEKTPUICCKOM PHEPTHH CHUCTEM BJICKTPOCHAOKEHUA», «DIEKTPUUCCKUE CTAHIIUN M TTOJICTAHIIUN,
«PeneiiHas 3amuTa CHCTEM JJIEKTpOocHAOXKeHUs», «[IpOM3BOJACTBEHHAsT TMpakTHKa (HAy4HO-
UCCIIeIoBaTeNbcKas padora)y, «[Ipon3BoicTBEHHAs MPAKTUKA (MPOCKTHASI IPAKTHKA)», BBITYCKHAS
KBaTM(UKAIIMOHHAs padoTa.

3. Iliianupyemblie pe3yJibTAThI 00y4eHUs

dDopmupyeMbie U HNuaukaropsl
KOHTPOJIMpYeMBbIe AOCTHIKEHUSA Ilnanupyemsble pe3yibTaThbl
KOMIIETEHIIUH KOMITeTeHIU o0y4eHus

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

[TK-1 Cnocoben
dbopMynupoBaTh
TEXHUYECKUE 3a/1aHus,
pa3pabaThiBaTh U
UCTIOJIB30BaTh CPEJICTBA
aBTOMATH3aIMH TIPU
POCKTHPOBAHUN CHCTEM
AIIEKTPOCHAOKEHUS

[1K-1.1. Pa3zpaGatbiBaer
MIPOEKTHI CHCTEMBI
ANEKTPOCHAOKEHUS
06bexToB [1]]

3HATh: OCHOBBI B 00J1aCTH
MIPOSKTUPOBAHUS CUCTEM
ANIEKTPOCHAOKEHHS; TpeOOBaHUS
CIIAC, ECKJ u I'OCT npu
MPOEKTUPOBAHUU CUCTEM
aneKkTpocHaOxkeHust 00bekToB [1]]

VYMeThb: NoJIb30BaThCs METOIaMHU
MMPOCKTUPOBAHUA CUCTEM
AJIEKTPOCHAOKEHHUS

Bnanetrs: HopMaTUBHO —
TEXHUYECKON M METOJMUYECKON 0azoit
000CHOBaHHUS U BEIOOPA CUCTEM
aneKkTpocHaOxkeHust 00beKkToB [1]]

[TIK-1.3. Ucnonb3yeT
COBpPEMEHHBIE CPECTBA
aBTOMAaTHU3aluu IIpu
MPOEKTUPOBAHUH CUCTEM
AIEKTPOCHAOKEHUS
o0bexToB I1]1

3HATB: AKTYaJIbHBIC 3a/1a41 U
po0JIeMbI MPOEKTUPOBAHUS U
OIITUMH3AIIUU CUCTEM
AJIEKTPOCHAOKEHHUS

VYMeTh: BEIOUpaTh COBPEMEHHOE
3JIEKTPOOOOPYIOBAHUE TTPU
MPOCKTUPOBAHHUUN U OTITUMU3AIUN
CHCTEM DIIEKTPOCHA0KEHUS C
UCTIOJIb30BAHUEM TPUKIIAIHBIX
[POrPAMMHBIX IPOIYKTOB




DopmupyeMbIe H
KOHTPOJIHpyeMble
KOMIIeTeHIUH
(KO 1 HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIIM it
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

Biragers: OCHOBHBIMM IIpHEMaMu
aBTOMAaTU3HPOBAHHOTO
IIPOEKTUPOBAHUS CUCTEM
JIEKTPOCHA0KEHHUS

[1K-2 Cnocoben
POBOAUTH 0OOCHOBAHUS
IIPOCKTHBIX PEIICHUM
CUCTEM
AIEKTPOCHAOKEHUS
00BEKTOB

[1K-2.1. BeimonasieT BEIOOD
000pyIOBaHUS IS
OTJICTTBHBIX Pa3JICIOB
MPOCKTA Ha Pa3IUIHBIX
CTaIUSIX TIPOSKTUPOBAHUS
CHCTEM 3JICKTPOCHA0KEHUS
00BEKTOB

3HaTh: METO/bI U IPAKTUYECKUE
MPUEMBI pacu€Ta NEKTPUUECKUX
Harpy30K OTJEJIbHBIX JIEMEHTOB U
CUCTEM 3JIEKTPOCHAOKEHUs
IPEAIPUITUI

YMeTh: BBI6I/IpaTB HCXOAHBIC JaHHBIC
JJI pacycTa SJICKTPUICCKUX
Harpy3oK Ha pa3JIM4YHbIX 3Talax
MMPOCKTUPOBAHUA

Brnazners: pacueTamMu 3JE€KTPHUUECKUX
Harpy30K Ha pa3JInYHbIX dTanax
MIPOEKTUPOBAHUS




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

y4eOHUKaM U y4€OHBIM ITOCOOUSM.
BrinosiHeHue pa3zienoB KypcoBOro
npoekTa. [ToaroToBka K MpakTHYECKUM

narraruans (narmierruae namarr)

Bun N KOHTPOJIA
Monayasb (pa3gen) | yueOHOM HaHMeHOBaH{Ie TeM sattTim Cemectp Ob.em, banabl | UHTEepakTHB, 4.| (HAMMEHOBaHMeE
(y4eOHOI1 padoTHI) 4.
padoThbI OLICHOYHOI'0
cpeacTsa)
O6mue nonoxxenus |Jlek. [Ipeamer u 3agaun kypca. HopmatusHbie ? 0.5 ] i
JOKYMEHTBI U PEKOMEHIAllUH. ’
Pasznea 1 Jlexk. Cucrema 3JIEKTPOCHAOKEHUS 8 0,5 - -
[Torpeburenu u MIPOMBILIIEHHBIX TPEANPUATHIA
[IPUEMHUKU [IppeMHUKN  DJIEKTPUYECKOW  DHEpPruu
RIEKTPO3HEPIUU Ha MPOMBILIIIEHHBIX TPEANPUATHIA
MIPOMBIIIIICHHBIX
MpEANPUITUIX
Cp. N3yuenune TeopeTnueckoro Marepuana mo 8 20 - -
y4eOHUKaM U y4eOHBIM ITOCOOUSM.
BrinosiHeHuE pa3zienoB KypcoBOro
mnnorma T lanoarmabpira 1 mnarrairacsiang
IIp. [TIpreMHUKY 3JIEKTPUUECKON IHEPTUHI 8 1 5 - Pemenue
['paduku pabOTHI ANEKTPOTPUEMHUKOB MPaKTUYECKUX 3a]1a4.
Paznen 2 Jlex. Meroasl pacuera 3JIEKTPUIECKUX HATPY30K 8 1 - -
Meroasl pacuera
PICKTPUIECKUX
Harpy3oKk
Cp. N3ydeHue TeopeTnyeckoro Matepuaia mno 8 30 - -




®opMbI TEKYLIETO

y4eOHUKaM U y4eOHBIM TOCOOUSIM.
BrinonHenue paszienos KypcoBoro

Bun N KOHTPOJIA
Monayasb (pa3gea) | yueOHOM HaHMeHOBaH{Ie TEM SAHTHH Cemectp Obwem, banabl | UHTepakTuB, 4.| (HamMeHOBaHHe
(y4eOHOI1 padoTHI) 4.
padoThI OLICHOYHOI' 0
cpeacrsa)
IIp. I'paduku 31eKTpUUYECKUX HATPY3OK, 8 2 10 - Pemenue
KO3 QHULIHUEHTHI UX XapaKTepU3YIOLIHe, [PaKTUYECKUX 3a/1a4.
IapaMeTpsbl AIEKTPONOTPEOICHUS Kpyrisli crodr.
Pacuer 31eKkTpu4ecKux Harpy3oK.
Omnpenenenne pacyeTHbIX JIEKTPUUECKUX
Pasznen 3 Jlek. BuyrtpuzaBojickoe 3iekTpocHabKeHNE 8 2 - -
Pacnipenenenue BHayTpuuexoBble ceTu
PIIEKTPOIHEPTUH
Cp. N3yuenue TeopeTnyeckoro Marepuaa 1o 8 30 - -
y4eOHHUKAM U Y4€OHBIM ITOCOOHSIM.
BrinonHeHue pasenos KypcoBoro
npoekta. [TonroroBka K mpakTH4eCKUM
IIp. BuyTpuzaBockoe 351eKTpocHa0KeHNE 8 1 5 - Pemenue
PaKTUYECKHX 3a/1a4.
Kpyribli crod.
Paznen 4 Jlex. [lexoBble 1 3aBoJICKHE TpaHCHOPMATOPHBIE 8 1 - -
[lexoBble 1 MIO/ICTAaHIIUU
3aBOJICKHE
TpaHc(hopMaTOpHbIE
MO/ICTAaHIIHI
Cp. N3yuyeHune TeopeTuuecKoro Marepuaia o 8 30 - -




Monayab (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHOI1 padoTHI)

Cemectp

Oombem,

Baniabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HanMeHOBaHMe
OLIEHOYHOT0
cpeacrsa)

IIp.

Br16op uncia 1 MOITHOCTH 1IEXOBBIX
TpaHCPOPMATOPHBIX MOACTAHLIUN C YIETOM
KOMITCHCAIIUU PEAKTUBHON MOIIHOCTH

Pewenne
[IPAKTUYECKUX 3a7ady.
Kpyrisli crodr.

Pazgen 5

Pexxumbl
[PEaKTUBHOMN
MOIITHOCTH B
CHCTEeMax
PIICKTPOCHAOKEHUS

Jlexk.

PeakTrBHAst MOIIHOCTH KaK NapaMeTp
PEeKHMA ITICKTPHUCCKOM CETH.
[TpoGiieMbl CHUKEHUS pEaKTUBHON
MOIIIHOCTH B CHCTEMAx
INMEKTPOCHAOKEHHUS.

CpencTBa 1 criocoObI KOMIICHCAITHH
peaKTI/IBHOI\/'I MOIIIHOCTH B II€XOBABIX CCTAX
DOMBIIUIEHHBIX DEIIDUATHR

N3ydyeHne TeopeTHuecKoro MaTepuasa 1o
y4eOHUKaM U y4eOHBIM OCOOUSIM.
BeinonHeHue pasenos KypcoBoro
npoekTa. [TonroroBka K MpakTUYECKUM U

mafonaTanur g narraruans (NarreIrus namarr

30

JIa0.

Cratndeckue XapakTepUCTUKU
ACUHXPOHHOM Harpy3ku

10

IIp.

Pacyer 1 BEIOOP KOMITEHCUPYIOIITNX
ycTpoiicTB PacueT n onTumMaiibHOE
pa3MeleHne KOMIIEHCUPYIOLIUX

v

Pewrenne
MPaKTUYECKUX 3a/1a4.
Kpyrastii cToa.




®opMbI TEKYLIETO
Bun . HaumenoBaHue TeM 3aHATHI Oo0bem, KOHTpPO.IA
Monayasb (pa3gea) | yueOHOM . Cemectp banabl | UHTEepakTHB, 4.| (HAMMEHOBaHMeE
(y4eOHOI1 padoTHI) 4.
padoThI OLICHOYHOI' 0
cpeacrsa)
Paznen 6 Jlek. Kopotkue 3ampikanus B cucTeMax 8 1 - - Komnnekr 3agau
Pacuyer u 3ammuTa ANEKTPOCHAOKEHHS
CeTel MEePEMEHHOTO
TOKa HalpsHKEHUEM
no 1000 B
Cp. N3yuenune TeopeTnueckoro Marepuana mo 8 30 - -
y4eOHUKaM M y4eOHBIM ITOCOOUSM.
BrinosiHeHuE pa3zienoB KypcoBOro
npoekTa. [loaroroBka k npakTH4eCKUM
IIp. Pacuer TOKOB KOPOTKOT0O 3aMBIKAHUS B 8 1 5 - Pemenne
cetax xo 1000B [MPAKTUYECKUX 3aa4.
Br160p 1 poBepka NeKTpUYECKUX Kpyrisli crod.
anmnapaToB U MPOBOJAHUKOB JJISI CHCTEMBbI
ROVTNUARARANTIICKAOTNO ’)WPT("T‘I’\(\(‘HQHWPHT/TLT
Paznen 7 Jlek. KauecTBo anekTpuueckoil 3Hepruu B 8 1 - - KommekT 3a1au
Pexumbl CUCTEMaX 3JIEKTPOCHA0KEHUS
HaIpsHKEHUN B
CeTsIX
MIPOMBILITIEHHBIX
mMNeTTTNUITIU




®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3gea) | yueOHOM HaHMeHOBaH{Ie TEM SAHTHH Cemectp Obwem, banabl | UHTepakTuB, 4.| (HamMeHOBaHHe
(y4eOHOI1 padoTHI) 4.
padoThI OLICHOYHOI' 0
cpeacrsa)

Cp. N3yuenue TeopeTnyeckoro Marepuasia mno 8 30 - -
y4eOHHKaM U y9eOHBIM TTOCOOHUSIM.
BrinosiHeHue pa3ziennoB KypcoBoro
npoekta. [TonroroBka K mpakTUYECKUM

Jlab. OnpeneneHnre KPUTUUECKOTO HAMPSHKEHUS 8 2 10 Beinonnenue
CTaTMUYECKON YCTOMYMBOCTH aCHHXPOHHOMN 11a00paTOpHbIX paboT
Harpy3Ku

IIp. Pacuer notepu HanpsKeHUs B CETU 8 1 5 - Pemenue
BHYTPHU3aBOJICKOT'0 3JIEKTPOCHAOKEHUS [IPAKTUYECKUX 3ajau.

Kpyriblii cTod.

Cp N3ydeHue TeopeTuueckoro MaTepuaia 1no 8 56
y4eOHUKaM U y4eOHBIM ITOCOOUSM.
BrinonHenune paszienoB KypcoBoil paboThI.

KP Brinava 3aganuit Ha KypcoByIo padoTy. 8 1 - -
[IpoBepka mpaBUILHOCTH BHITIOTHEHUS
paszienoB KypcoBor paboThl. 3aniura
KonTpons 8 8,65

ITA Crmaua 3K3aMeHa 8 0,35 - - —

Hroro: 288




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
MPUOOpPETAEMBIX BBIIIYCKHUKOM B IMPOLIECCE HU3YUEHHUS JUCIHMIUIUHBL «JIEKTPOCHAOKEHUEY,
MCIIOJIb3YIOTCSI TEXHOJIOTUU TPAJIULMOHHOIO O0yUEHUS:

- JICKLIH;

- TPaKTHYECKHE 3aHATHUS C YCTHBIM ONPOCOM OOYYalOmIMXCA U 3aKperyieHHEeM
TEOPETHUYECKOr0 MaTepuana;

- mabopaTopHBIE 3aHATHS C MPOBEACHHEM Ja0OpaTOpHBIX paboT HA CIEIHATU3UPOBAHHBIX
CTEHJaXx;

- WHIUBHUIYyQJIbHBIE M TPYIIOBBIE KOHCYJIbTAUH II0 TEOPETHYECKUM H IIPAKTUYECKH
BOIIPOCaM Kypca;

- BBINIOJIHEHHUE MPAKTUYECKUX 3aJaHUW, KOTOPHIC MO3BOJSIIOT MPUOOPECTH MPAKTHYECKUE
3HAHWSA W HaBBIKM pEIIeHHs 3a7aud U pPadoThl C HOPMATHBHOM, METOAMYECKOM, Hay4yHO-
TEXHUYECKOM U CIIPABOYHOU JINTEPATYPOIl;

- IPOBEACHHE PA3UYHBIX (POPM CaMOCTOSATENBHON PabOThl, KOTOpPask BKIKOYAET MOATOTOBKY
K JIGKIMOHHBIM, NPAaKTUYECKUM U JaOOpaTOPHBIM 3aHATHSAM, MOJATOTOBKY JIOKJIaga W €ro
MIPE3EHTALIUU K 3aLIUTE HAa PAKTUYECKOM 3aHATUH.

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 nexkuuil paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TE€M, CBSI3aHHbIE C HUMH
TEOPETHUECKHUE U MIPAKTUUECKHUE MPOOJIEMBI, JAIOTCS PEKOMEHIAINH JIJII CAMOCTOSITETFHON paOOThI
U TIOATOTOBKE K MPAaKTUYECKUM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI Tpelyer
CHUCTEMaTHYECKOTO M TIOCJIEIOBATEIBHOTO HAKOIUICHWS 3HAHWM, CJIEJOBATENbHO, MPOMYCKH
OTJENIBHBIX TEM HE IMO3BOJSIOT IIyOOKO OCBOMTH npenMmer. OOydaromumcs HeoOXOIUMO: Mepen
KOKIOW JIEKIMEeHd IpocMaTpuBaTh pabodyl0 MpOrpaMMy JUCHMIUIMHBL, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/IYEeMYI0 JIUTEpaTypy, 4YTO MO3BOJUT COKOHOMHUTH BpeMsl Ha OCBOCHHE TEMbl Ha
ayIUTOPHOM 3aHATHH; TIEpell OYEepeIHON JIeKIMe HEeOO0XOaUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuainbl mpeabaymied jekiuu. Ilpu 3aTpyAHEHUsSX B BOCHPUSATHM MaTepuaia CleayeT
06paTI/ITBCﬂ K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Metoanyeckue yka3zaHHs IO MOJTOTOBKE K MPAKTUYECKUM 3aHATHUSM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psly PAacCMOTPEHHBIX Ha JIEKLHUSAX BONPOCOB, 3HAHUI MO MOCTPOEHHIO U pacueTy rpaduxoB
NEKTPUYECKUX HATPY30K TOTPEOUTENCH pAa3NMYHBIX TPEANPUATAA M OCHOBHBIX CIOCO0ax
MOCTPOCHHUST CHUCTEM BHYTPHU3ABOJCKOTO JJIEKTPOCHAOXKEHUS; 10 OMNPEAETICHUI0 O0XKHUIAeMbIX
QJICKTPUYCCKUX HArpy30K TMpCANpHUATUA I BCEX ypOBHeI)’I CUCTEMbI BHYTPHU3aBOJACKOI'O
AIIEKTPOCHAOKEHHUSI; 10 BHIOOPY OCHOBHOTO 3JIEKTPOOOOPYAOBAHUS CHUCTEMBI BHYTPHU3aBOACKOIO
DIIEKTPOCHAOKEHUSI COOTBETCTBYIOIIEE BCEM MPEIBSBISIEMBIM TPEOOBAHUAM TII0 KATETOPHU
HA/IeKHOCTH M JKCIUTyaTallMOHHBIM XapakTepucTHKaM. Ha MmpakTHYecKHX 3aHATUSAX Pa3BUBAIOTCS
CIIOCOOHOCTH  HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(OPMAllMOHHBIE  TEXHOJOTUH,  YIPaBIATh
uHpopManrell ¢ IpUMEHEHHEM NPUKIATHBIX MPOrpaMM; MCIOIb30BaTh CETEBbIE KOMIBIOTEPHBIE
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;

— BBIIIOJIHUTH JOMAIIHCC 3aJJdHUC, PCKOMCHIOBAHHOC IIPCIIOAABATCICM IIpU H3YUYCHHUU
KaKIOU TEMEI 3aHSTHSI.



[To 3amanmro mperofaBaresss OOYYAIOMIMHCS JODKEH MOArOTOBHTH JOKJIAA MO TeMe
NPaKTUYECKOTo 3aHATHA. B mpoiiecce MOArOTOBKY K MPAKTUYECKUM 3aHATHIM 0OydJaroUIrecs MOTYyT
BOCIIOJIb30BAThCsl KOHCYIIBTAIIMAMH ITPETOJaBaTes.

6.4 MeTtoanueckue yKa3zaHus 110 MOATOTOBKE K JTAOOPaTOPHBIM 3aHITHSM.

OOyyaronmMcst HEOOXOJMMO O3HAKOMUTCS ¢ METOANYECKUMH YKa3aHHSAMH IO MTPOBEICHHUIO
nabopatopubix pabot. ITonroroButs otyer. IIpounTaTh M OTBETHTH Ha KOHTPOJBHBIEC BOIPOCHI.
[TogpoOHO W3Y4NTH TOCIENOBATENBHOCT IPOBEICHUS J1abopaTopHOil paborel. Colmonars
TEXHUKY O0€30MacHOCTH TpU MPOBEACHUH J1abopaTopHOM paboThl. Ilo pe3ynbraTam BBITIOIHEHUS
7a00paTOpHO paboTHl BCe IMOMYYCHHBIC JAaHHBIC 3aHECTH B COOTBETCTBYIOIIWE TaOMHIbBI 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 MPaKTHYECKUM M JIAOOPATOPHBIM 3aHATHSIM. KpoMe TOro, CTYAEHTHI BBHINOIHSIOT
pa3gensl KypcoBOM pabOThI, TMOKa3biBas PE3yNbTaThl M KOHCYJIBTHPYSACH C IIPEINOJaBaTEIEM.
KoHTpons camMoCTOSTENbHOM pabOThl 00ydaromuxcs HaJ MPOrpaMMON Kypca OCYLIECTBIISICTCS B
XO0JIe TPAKTHYECKUX M JaOOpaTOPHBIX 3aHATUH (KPYIJBIH CTOJ, pEUIeHHe 3ajad, BBITOJIHEHHE
71a00paTOPHBIX padoT).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue

(UJI1M ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
8 ITK-1 (TIK-1.1) TecroBrle 3amanust Ne 1-7; 15-29; 45-47;
67
Bamaun Ne 1,2,3,6
Bomnpocs! k sx3ameny Ne 1-10, 11-24, 33-
34, 39
8 ITK-1 (TTK-1.2) TectoBbie 3amanus Ne 8-14; 52-55
3amaun Ne 4, 7
Bonpocsl k 3x3ameny Ne 35-38, 40
8 [K-1 (TTK-1.3) TecroBrie 3amanust Ne 30-44, 48-51, 56-
66, 68-100
3amaun Ne 5, 8
Bonpocsl k 9k3ameny Ne 25-32
8 [TK-2 (IIK-2.1) TecroBbie 3ananusa Ne 101--109, 153-169
3agaun Ne 1-3
Bonpocs k 3k3ameny Ne 1-12, 19-30

Cemectp

7.2.1. TunoBble 3aJaHWsl WJIM HHbIE MAaTePUAJIbl, HeOOXOAMMBbIe IJsi TeKYyLIero
KOHTPOJIAl N0 JUCHHUILVINHE «DJIeKTPOCHADKEHHe»

7.2.1. 3agaun
Tunosble 3aga4n:

1.1 To rpaduky Harpy3ku (pHUCyHOK 1) omnpenenuTs JIUTeNbHOCTh MEPHoa BKIIIOYEHHS = §
MUH.
1.2 Tlo rpaduky Harpy3ku (pUCYHOK 1) ompenenuTh JUIMTENbHOCTh MEPHOoia OTKIIOUSHHS =
6 MUHYT
Omnpenenuts Bpems LUKJIA:
tywer = Loxn T Lo = 8 + 6 = 14 mun.
p, kBT

QMK

6K 6K

I Ll [
2 8 14 20 26 t, MUH

Pucynox 1 — I'paduk Harpy3ku snexkrponpuemunka (JI1)




2. OnpenenuTh pacyeTHYIO JIEKTPUUECKYIO HAarpy3Ky ydacTKa IeXa M XapaKTepHBIX Y3JI0B
CeTH - JIBYX CHJIOBBIX pacmpenenutenbHbix mmkados (ILIP1 wu IIP2). Ecnu masnel cienyromue
JTaHHBIE:
- B tabnuue 2.1 B COOTBETCTBUM C BApUAHTOM 3aJIaHMsl yKa3aHbl HOMEpa 3JIEKTPONPUEMHHUKOB
(motpebuTeneii), koropslie 3anmutansl ot IIIP1 u [1IP2;
- B tabnume 2.2 naercst KpaTkas XapaKTepHCTUKa MOTpeOuTeneil (HauMeHOBaHUE, YCTaHOBIICHHAS
MOIIHOCTb) y4acTKa Lexa.

Tabmuma 2.1 - BapuaHThl 3aaHusi ¢ yKa3aHHEM HOMEpa JJICKTPOIPUEMHHUKOB (MOTpeOuTENei),
koropsle 3anutansl oT [1IP1 u [11P2

Homep |Homepa motpebuteneii, npucoeanHeHHbIX K 1P Pacuernas
BapHUaHTa OCBETHUTEJIbHASI HAIpy3Ka
IIP1 1P2 PpoxBt Opo, KBap
1 2 3 4 5
1 1-3,11,12,101 71-75 3,5 0,5
111-115 101-106 10,5 -

30 21-26,31-33 61-63,71,76 53,8 12,1
Tabmuma 2.2 — KpaTtkas xapakrepucTuka mnoTpeOuTeneii (HamMEeHOBAaHWE, YCTAaHOBJICHHAs
MOLTHOCTb) yYacTKa 1iexa

Howmepa YcraHOoBII€HHAs MOLTHOCTD HanmenoBanue notpedurene
norpeduTenei €IMHUYHOTO
notpedurens, KBt
1-10 7 TokapHbI€ CTaHKU
11-20 3 CBepiHIbHbIE CTAHKU
101-110 5 Hacocsl
111-120 1,5 BenTtunstopst

3. Onpenenutsh pacyeTHyI0 Harpy3Ky Ha muHax 6 kB PII, oT kotopsix nuratotcs: TII1 6/0,4
KB (Puons =3150 kBt, P =1420 BT, Qo =1390 xBap, Qxyv=600 KBap, puomma=300 kBT,
Pronmin=11,2 kBT, n»=51); TII2 6/0,4 kB (Puonz =2320 xB1, P, =1200 kBT, O, =650 xBap,
Oky=300 xBap, puow.ma=45 ¥KBT, puonmin=3,2 kBT, n5=79); 3 UHIYKUHUOHHBbIE TIEYH C Syon=1400
kBA, cosp=0,7.

4. BwiOpate Tumbel u MomHOCTh IexoBbix TII 10/0,4 kB coBmecTHO co cpencTBaMu
KOMITCHCAIIMN PEAKTUBHON MOIIHOCTH, €CJIM W3BECTHBI PACUETHBIC HArPY3KH U COSQ OTACIBHBIX
rpynn 3jeKTponpueMHUKoB Ha HampsbkeHuu 0,4 xB: 1 — S,/=900 kBA, cosp;=0,8; 2 — §,2=800
kBA, cosp:=0,7; 3 — Sp3=1100 xBA, cosps;=0,65; 4 — 5,+~=920 kBA, cosps=0,7. B nexe umerorcs
notpedutenu I u Il kateropun (mons norpeduteneii I kareropun — 20%). ITnomans nexa 2000
M2, CUHXPOHHBIX JIBUTATEJIEl B CETAX HET. DHEProCUCTEMOM 3ajaHbl BXoaHble (J5,/=1950 kBap,
05>=0 xBap.

5. CunoBoit mnyHKT (pactpenenutensHblid  mkag IIP-11) nuraercs ot mmuTa
(pactipegenurensHoro ycrpoiictea) 0,4/0,23 kB moacraniuu mo kabenmto ¢ OyMaKHON M30JsIIeH
mapku AAIIIB, mponoxeHHoMy B 3emie (TpaHmee). DakTuueckas TemIieparypa cpeibl He
OTIIMYAeTCs OT HOpMAaTUBHOU. B TpaHiiee HaxoAsTCs elle Tpu pabounx kadessi, MUTAIoIMue APYTUX
NOTpEeOUTENCH INEKTPOIHEPTUH.

VY nensHoe conporusienne 3emin 200 cm K/BT.



Or IIP-11 nwuTaroTrcs 3IEKTPONPUEMHUKH CYMMApHOW pacuyeTHOM Harpy3kod 82 A.
Onekrpornposojka ot [IIP-11 x ognomy u3 anexkrpoasurateneit D1 (Pu:=3 xBt, cospm= 0,83, 11
= 83,5%) BbINOIHAETCS M30JIMPOBAHHBIM IIPOBOIOM Mapku AlIB, nposokeHHbIM B MJ1aCTMacCOBOM
TpyOe. [IpoBoaka ot IP-11 x D2 (P.2=2,2 kBT, cosg.> = 0,83, nu2 = 82,5%, I[IB = 40%)
BbINoHseTCsT poBogoM AIIB, mposnokeHHbIM B JoTKe. OOIee KOJUYECTBO MPOBOJOB B BUIE
IIy4Ka B JJOTKE COCTaBIISAET 9.

[IpoBoaka Kk snekTpoaBurarenssiM 1 U 2 BBIIOJIHSETCS B HOPMaJbHOM IMPOU3BOJCTBEHHOM
MOMEIICHUH ¢ Temneparypoid Bozayxa +30°C.

HeoOxonuMo mo aomycTUMOMY HarpeBy BBIOpAaTh CeYeHHE KW Kabens U MpOBOJIOB IS
MUTAHUS YKa3aHHBIX 3JEKTPONPUEMHHUKOB.

6. Paccuntarh TOK M BBIOpATh IUIABKUN MPEAOXPAHUTENb Ul 3alIUTHl JMHUHU, TI0 KOTOPOM
IIUTAETCS JIEKTPONPHUEMHUK (3JIEKTPOJIBUTATENb) CO CIAEAYIOIIUMH IaHHBIMU:

1
Py =18,5kBm;cosp, =0.82;n, =87%;-L=7,U,, =380B
IH
6.1. PaccunTath TOK U BBIOpATh aBTOMATUYECKUIN BBIKIIOYATENb AJIS 3alIUTHI OT MEPErpy3Ku
N TOKOB KOPOTKOI0 3aMbIKaHUSA JIMHUH, 110 KOTOpOfI IIUTAcTCA aCHHXpOHHBIﬁ ABHUTAaTCIIb
momHocThio 11 kBT, cos@ w = 0,87; 17, =87,5%; 1,/1,=7,5.
6.2. Paccuntath TOK M BBIOpaTh ycTaBKy TeruioBoro pene cepur PTJI marHuTHOTO
nyckarens [IMJI, 3amuiaronmero ot neperpy3Ku JEKTPOABUTATENb MOIIHOCTBIO 5,5 KBT, cos @ x=

0,85, 77, = 85,5%.

7. B ynpomennoit opme (63 yduera criocoda MpOKIAIKK, YCIOBUN OKPYKAIOIIEH CPEJIbl)
[0 JOMYCTUMOMY HarpeBy BbHIOpaTh Kaleib, MUTAOLMil pacnpenenurenbHblid mkad (LLIP) u
MIPOBEPUTH €r0 MO TMOoTepe HampspkeHus. [[nuHa xabGenpHOUW nuuuu (L) 42 M. JlaHHBIE HArpy3Ku
pacnpefenuTeNbHOro mkada: ycraHoBleHHass MoOHIHOCTH 28,6 kBT; cos¢p = 0,85; K. = 0.8.

Jlonyctumast moteps HanpsLKEHUs U1 pacCUUTHIBAEMOT0 yyacTka ceTH 4%.

8. OnpenenuTs MaKCUMaJbHYIO IIOTEPIO HANpsKEHUs B KabenbHOW nuHMHU, nuTaromen PII,
K KOTOpPOMY IOJIKJIFOUEHBI CBAPOUYHBIE MALIMHBI CO CIEAYIOUIMMH JaHHBIMU: ManuHbl 8 110 40 kKBA,
K3=0,95, I[1B4=0,05.

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
3a,Z[aHI/Ie BBITTOJIHACTCSA IMHCbMCHHO. OI_[CHI/IBaeTCH IMPABUJIBHOCTL BBIINIOJIHCHUA 3aJaHUA U
KOJIMYCCTBO JOMYUICHHBIX MPH BBINTIOJIHCHUHA 3alaHUA OmuOOK.

Kpurtepun ouenku:

- OTMETKa «3aYT€HO» BBICTABJISIETCS O0yJaroleMycs, €Clii 3a/1a4ya peleHa MpaBUIbHO WK
pellieHa ¢ He3HAUUTENbHBIMU OLTNOKaMU;

- OTMETKa «HE€ 3aYTeHO» BBICTABISETCS OOydYarolleMycs, €Clid 3ajlaya He pelleHa W/WIx
JIOTYIIEHBI TPYObIe OMNOKH.

7.2.2. IlepevyeHb TeM JJI1 KPYIJIOr0 €CTOJIA

KoHTpoJbHBIE BONIPOCHI:
1. Boibop merona pacyera 3JEKTPUUYECKUX HArpy30K B 3aBHCHMOCTH OT YPOBHSI CHCTEMBI
AIEKTPOCHAOKEHUS.
2. Bbi00op cxemMbl BHYTPEHHET0 3JIEKTPOCHAOKEHUS TPOMBIIIUIEHHOT'O TPEATIPHUSITHS.
3. BeIOOp cXeMblI BHELIHETO IEKTPOCHAOKEHHS TPOMBIIIIICHHOTO PEANIPUATHUS.



4. BpIOOp 37€KTpOOOOPYAOBAaHUSI CXEMBI BHEIIHETO AJICKTPOCHAOKEHHUS MPOMBIILICHHOTO
HNPEAIPUATHS.

5. BBIOOp 371€KTPOOOOPYAOBAHKS CXEMBl BHYTPEHHETO AJIEKTPOCHAOKEHHS MTPOMBIIICHHOTO
HNPEAIPUATHS.

7.2.3. TunoBble TeCTOBBIE 3aJaAHUA

1. HoMuHAJBbHBIM HaNpsi’KeHHUEM TeHepaTopoB, TpaHcGoOpMATOpPOB, ceTeld WU
3JIeKTPONPUEMHHMKOB JJIEKTPOIHEPIMH HA3bIBACTCS TO HaINpsi’KeHHe, NMPH KOTOPOM OHM
npeaHA3HAYEeHbI 1J1s1?

-PaboThl mpu MakCUMAaTbHBIX JUTUTEIBHBIX IEPErpy3Kax
-PaboTbl mpu KpaTKOBPEMEHHBIX CYTOUHBIX MEpPEerpy3Kax
-HopmaibHoii paboThI B TPOAOIKUTETFHOM PEXKUME

2. Kak noapa3sessirorcsi 3J1eKTPOYCTAHOBKY NMOTpeduTe el 10 HANPSIKEHUI0?
-J1o 0,66 kB u BpiIE 0,66 KB
-J1lo 1 kB u Briie 1 kB
-Jlo 6 kB u BriIC 6 KB

3. Kakoii yacToThl B Halledl CTpaHe NMPOW3BOAUTCI M pacnpeneisiercsi TpéxdasHblii
nepeMeHHbI TOK?
-50 I'ep1x
-55 I'epiy
-60 I'epix

4. Kak BbINOJIHSETCH OTKPBITAsA 3JICKTPONPOBOAKA?

-B notkax, kopoOkax, Ha Tpaccax, Tpocax, 0 CTPOUTEIbHBIM KOHCTPYKIIUSIM
-B 3panusx, crenax, nomax

-ITox mrykatypkon

5. Kak BBINOJIHAETCS CKPbITAsl 3JIEKTPONPOBOAKA?
-B 3panusix, crenax, nmomnax, B Tpy0ax

-B notkax, kopoOkax, Ha Tpocax

-B Tpanmeax

6. CkoJbKO cCymecTByeT KAaTEerOpuil JJIeKTPONPHEMHHMKOB 10 HAJEKHOCTH
3JIEKTPOCHAOKeHUs1?

-3 xareropuu

-2 KaTeropuu

-5 kareropuit

7. CKoOJBbKO HMCTOYHMKOB NHTAHUS JOJLKHBI 00ecne4uBaTh JJIEKTPOIHepruei
3JIeKTponpueMHUKH I kareropun?

-2 HE3aBUCUMBIX B3aMMOPE3UPBUPYIOIINX UCTOYHUKA TUTAHUS

-2 HE3aBUCHUMBIX JIpYT OT JIPyra UCTOYHHUKA TUTAHUS

-1 ucTouHUK NUTaHU

8. I'pynna norpedurenei Kakoi KaTeropuu sBjsieTcs: HaudoJ1ee MHOTOYUCJICHHOM?
- [l - kaTeropun

- [i1 - kareropun

- [IT# - xkareropuu



9. K kakoii kareropum, corsgacHo IIYD, oTHoOcATCH 3J1eKTPONPHEMHHMKH,
Oecniepe0oiiHasi padoTa KOTOPBHIX He00OX0AUMA 1JIs 0e3aBaAPUIHHOI0 OCTAHOBA NMPOU3BOIACTBA €
LeJIBIO NIPeA0TBPALlleHUs1 YTPO3bl KMU3HH JII0Jei, B3pbIBOB U M0KApPOB?

- K IEpBOH KaTerOpuu

- K 0C000¥ rpyIIe nepBoil KaTeropuu

- KO BTOpOH KaTeropun

- K TPETbEU KaTeropuu

10. Kakasa aoxHa ObITh PpacyeTHaAsi MAKCHMAJIbHASL MOIIHOCTb, MNOTpPedjsieMasi
3J1eKTPONPHEMHHKAMM NPeANPUATHSA?

-JI0JDKHA OBITh MEHBIIIE CYMMbI HOMUHAJIBHBIX MOIIIHOCTEH ATUX AJIEKTPOTPUEMHUKOB

-JI0JIKHA OBITH OO0JIbIIIE CYMMbI HOMUHAJIBHBIX MOIIIHOCTEH 3THUX AJIEKTPONPUEMHUKOB

-JI0JDKHA OBITh paBHA CYMMBI HOMUHAIBHBIX MOIITHOCTEH 3TUX JJICKTPOIPUEMHUKOB

11. Yto oGecneunBaeT MpaBUILHOE ONPe/ie/IeHHE 03KUTAeMbIX PACUETHBIX HATPY30K?
- OecriepeOOWHOCTh MUTAHUS, HAICKHOCTD 3JICKTPOCHA0KEHHUS

- 0e30MacCHOCTh IKCITyaTalluu

- BO3MOXKHOCTb IKCIUTyaTalluK CeTH 0e3 00CTyKUBAHUSI

12. K yeMy npuBOAUT 3aBbILIEHUE 0KHIAEMbIX HATPY30K?
-K yIOPOXKaHUIO CTPOUTEIHCTBA

-K YMEHBIIECHUIO MPOMYCKHON CIIOCOOHOCTH

-K HarpeBy MPOBOJIOB

Kparkoe onucanue u perjiaMeHT BbINOJHEHHUSA

Tect mpoBoauTCs B Hayale NPAaKTUYECKOTO 3aHATHS B IHUCbMeHHOU (opme. Kaxaomy
oOyuaromemycst Bbaercst 20 BONPOCOB, Ha KaXKbI M3 KOTOPBIX HY)KHO BbIOpaTh NpaBUIbHBIN
(p1e) oTBeT (bI). Bpems1, oTBoIuMOE Ha TECTUPOBaHUE - 15 MUHYT.

Kputepun onenkmn:

- OTMETKa «3aYT€HO» BBICTABIsIETCA OOy4aroleMycs, €cClu OOYYaroIIUICS OTBETHI
NPaBUIBHO OOJIBIIIE YEM HA MTOJIOBUHY TECTOB.

- OTMETKa «HE€ 3a4YTeHO» - €CJIM OOy4YaroIMiCs OTBETHJI NPAaBWJIbHO Ha MOJOBUHY WU
MEHBIIIE TECTOB.

7.2.4. TunoBble 3aJaHUsl WM HMHbIE MAaTepHAJIbl, HeO0XOAMMBIE /sl TEKYIIero
KOHTPOJIS O JUCHHUILVINHE «JIEKTPOCHAOKEHUE»

7.2.4.1. 3apaun
TunoBsble 3agaun:

1. Tloka3aTh WHCIIOJNB30BaHHE PA3IUYHBIX CHOCOOOB OILIGHKH 3aTpaT NpHU CpaBHEHUU
BAapUAHTOB AJIEKTPOYCTAHOBKHU Ha MpUMepe 000CHOBAHMS U BHIOOpPA CTPYKTYPHOM CXEMBI TETUIOBOM
ANEKTPOCTAHIIUY.

2. OnpenenuTh BOJHOBOE COMPOTUBJIEHUE, BOJIHOBYIO AJIMHY W HATYpPaJbHYIO MOIIHOCTh
BO3AYIIHOW JIMHUK BJiekTponepenaun ¢ mnapamerpamu U=750 kB; L=300 km; S/=5x240 wu
S:=5%x400 mm?.



3. Onpenenuth PEeaKTUBHYIO MOIIHOCTb, T€HEPUPYEMYIO Ha XOJIOCTOM XOJy BO3IYIIHOM
JIMHUHY dNeKTporepeadn ¢ napamerpamu U=750 xB; L=300 km; S/=5x240 n S>=5x400 Mmm?.

4. Onpenenuth onTuManbHOE cedeHue npoBojoB ¢ mapamerpamu U=500 xB; L=400 xkm B
CXeMe€ NPUCOECIUHEHUs JJIEKTPOCTaHIMU K 3JiekTposHeprocucteme Camapckoir 00acTy.
[TpomomkUTETLHOCTD 3UMHET0 rpaduka Harpysku 200 nHei, netHero — 165.

5. BpIOparh KOJMYECTBO M MOIIHOCTh CHJIOBBIX TpaHcdopmaropo wa I['TIIT 110/10 kB
npeanpustus Camapckoir obnactu. M3BecTeH rpaduk HAry3Kd NpeAnpUATHs. Y IEIbHBIA yIiepO
noTpeduTeneil u3-3a BHE3AIMHOTO OTPaHUYCHUS WX dJIeKTpocHaOkeHus y; = 1,2 otH. en/ (xBt-u).
[TponomkurenbHOCTs 3UMHETO Tpaduka Harpysku 200, metHero 165 cyr.

6. BbIOpaTh KOIMYECTBO M MOIIHOCTh CHJIOBBIX AaBTOTPaHC(hOPMATOPOB Ha pPalOHHOM
noacraniuu 220/110/10 kB. Paiton coopyxenusi — MockoBckast 0051acTh. MI3BECTHBI XapakTepHbIe
cyrounble Tpaduku Harpy3ku cetu 110 kB u morpebuteneit 10 xkB. Tpebyemoe 3HaueHue
cosp=0,92 nipu BeIgaue MomHOCTU B ceTh 110 kB, koadduument mouHocTn norpedureneit 10 kB
cosp = 0,85. Ha ctopone Husmiero Hanpspkenust (10 kB) moactaHuum HEOOXOIMMO MOAKIIIOYUTH
JBa CMHXpOHHBIX koMreHcatopa KCB 32-10 HomuHaneHOM MOIHOCTHIO 10 32 MBap.

7. BeIOpaTh 4MCIO ¥ MOITHOCTH TpaHC(HOPMATOPOB Ha MOHMKaromel moacraniuu 110/10
kB. Paiion coopyxenus — Camapckast 0611. MI3BecTHBI XapaKTepHble CyTOUHbIE Ipa(UuKu HArpy3Ku
notpedureneit 10 kB. Tp TpeOyemoe 3nauenue cosgp=0,85.

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
3a,Z[aHI/Ie BBIIMOJIHACTCA IIMCBbMCHHO. OI_ICHI/IBaeTCSI IMPaBUJIbHOCTb BBIIIOJIHCHHA 3aJlaHUA U
KOJMYCCTBO JOMYMICHHBIX IIPX BBIIIOJIHCHUHA 3alaHUA OIINOOK.

Kputepun ounenku:

- OTMETKa «3a4TEHO0» BBICTABIAETCS OOydaromeMycsi, ecy 3ajada pelieHa MpaBUibHO WIIH
pelieHa ¢ He3HaYUTEIbHBIMH OITHOKAMU;

- OTMETKa «HE€ 3a4TE€HO0» BBICTABJISAETCS OOydarolieMycs, €Clid 3aJada He pelIieHa W/WiH
JOTYIIEHBI TPYObIe OIMNOKH.



7.2.5. Tembl NUCbMEHHBIX PA0OT

Ne /o | Tembl
1 DJIEKTPOCHAOKECHIE PEMOHTHO-MEXaHNYECKOTO 11eXa
2 DneKTpoCcHAOKEeHNE Ky3HEYHOITPECCOBOTO IIeXa
3 DIIEKTPOCHAOKEHHUE JICKTPOMEXaHUYECKOTO I1eXa
4 DNEeKTPOCHAOKEHUE 11eXa METAITION3 eI
5 DIEKTPOCHAOKEHNE MEXaHUYECKOTO 11€Xa MAIIMHOCTPOUTEIILHOTO 3aBOJIa
6 DJIeKTpoCcHAOKEeHHE 11eXa 00pabOTKH JAeTayiei
7 DNeKTpOCHAOKEHNE MEXaHUYECKOTO 11eXa aBTOMOOUIIBHOTO 3aBOJIa
8 DJIeKTPOCHAOKEHNE HACOCHOW CTaHITUU
9 DeKTpocHa0KEHHE YUEOHBIX MACTEPCKUX
10 DJIeKTPOCHAOKCHHE 1IeXa MEXaHWYECKOH 00paboTKu AeTaien

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
Paznensl KprOBOfI pa6OTBI BBIIIOJHAKOTCA  CTYACHTaMHM B  TCUCHHUH  CEMCECTpPA.

HpenonaBaTenb OLCHUBACT NPABUJIbHOCTDH BBIITOJHCHHA Pa3acioB:

1. Beenenue.

2. Kpartkast xapakTepucTHKa 0ObeKTa POEKTUPOBAHMSL.

3. OnpeneneHue 0KUJAEMbIX JIEKTPUUECKUX Harpy30K I10 LIEXY.

4. Bb16op ymcia 1 MOIIHOCTU TPpaHC(HOPMATOPOB 1IEXOBON TPaHC(HOPMATOPHON MOICTAHLIUI
C Y4€TOM KOMIICHCAIIMH PEAKTUBHON MOIITHOCTH.

5. Bei6op 1 000cHOBaHKE CXEMBbl BHYTPULIEXOBOT'O 3JIEKTPOCHAOKEHMS.

6. Br100op 31eKTp0o00OpyAOBaHUS U TPOBOTHUKOB.

7. PacueT TOKOB KOPOTKOI'O 3aMbIKAHUS.

9. 3axntoueHue.

10. Criucok ucnonb30BaHHOM JIUTEPATYPHI.

Kputepun onenkmn:
-OTMeTKa «OTIMYHO» CTAaBUTHCS, €CIIU CTYIECHT BBIIIOJIHUI BCE Pa3fielibl KypcOBOM pabOThI

NPaBUIBHO, CJJaJl €T0 B 3a4E€THYIO HEAEIIO M OTBETUJI NPH 3alllUTe KypCOBOM pabOThI Ha Bce
BOIIPOCHI;

- OTMCTKa «XOpOHIO» CTABUTCH, €CJIN CTYACHT BBITIOJITHUJI pa3J1CJIbl KprOBOﬁ pa60TBI C

HECYIIECTBEHHBIMU HETOYHOCTSIMH, CJ1ajl KypCOBYIO pabOTy B 3aU€THYIO HEJIENIO U OTBETHII IIPU
3alUTe KypcoBOM paboThI Ha BCE BOIIPOCHI.

- OTMCTKA «YAOBJCTBOPHUTCIBbHO» CTABUTCS, €CJIN CTYJACHT BBIIIOJIHWII pa3JiCiibl KprOBOfI

paboThl C HEKOTOPHIMU HETOYHOCTSIMU M 3aTPYAHUIICS B HEKOTOPBIX OTBETAaX MPHU 3aIUTE KypCOBOH
paboTHI.

- OTMCTKAa KHCYAOBJICTBOPUTCIIbHO» CTAaBUTCA, €CJIIN CTYACHT HC BBIIIOJIHUII KYPCOBYIO

paboTy B CPOK.

7.6. OueHouyHble CpeACTBA /I WTOrOBOW AaTTecTAUMH IO HTOraM OCBOCHUSA

AUCHHUILIHHBI

7.6.1. Bonpochbl K HTOrOBOM aTTeCTAIMA

Cemectp 6
Ne Bonpocsi
n/n
1 | Knaccugukaiusi npueMHUKOB 3JIEKTPOIHEPTUU
2 | HagexHOCTh 37eKTPOCHAOKEHHS POMBIIIICHHBIX PEANPHUATHI




Ne Bonpocsi
n/n
3 | CunoBsle 00IIENPOMBIIIJICHHBIE YCTAHOBKH
4 | DnexTpoaBUraTenay NPOU3BOICTBEHHBIX MEXaHU3MOB
5 | DneKkTpoTeXHOJOTrHYECKHE YCTAHOBKU
6 | DIeKTpryUecKue OCBETUTENbHbIE YCTAHOBKH
7 | I'paduk 31eKTpHUECKUX HArpy30K
[Tokazatenn rpaduKOB 3IEKTPUUECKUX HArpy30K (KOIPPHUIMEHT MCIIOIb30BaHUS,
2 kod(pduimeHT  BKIOYCHHs, KoOdDPHUIMEHT  3arpy3kd, KodpduuueHt  Hopmsl,
KOX(QPHUIUEHT MaKCUMyMa, KOX(PQHUIMEHT crpoca, Ko3hUIueHT pa3HOBPEMEHHOCTH
MaKCUMYMOB, 3((EKTUBHOE YUCIIO FIEKTPOIPHUEMHUKOB B IPYIIIIE)
9 | Onpenenenue cpeiHUX HArpy30K
10 | OcHOBHBIE METO/Ibl ONIPE/EICHUS PACUETHBIX HaIPy30K
11 | BcnomoraTenbHble METOBI ONIPEAEICHHUS PACUETHBIX HAIPY30K
12 | Pacuer Harpy30Kk oJJHO()a3HbIX 3JEKTPONPUEMHUKOB
13 | Onpenenenne 3pPeKTUBHBIX HATPY30K OT FIEKTPOCBAPOYHBIX YCTAHOBOK
14 | OnpeneneHue NUKOBBIX HAIPY30K OT 3JIEKTPOCBAPOUHBIX YCTAaHOBOK
15 | Kiaccuduxanuys noMeIeHui 1 Hapy>KHbIX YCTaHOBOK I10 OKpY»Kalollel cpefe
16 Cxembl BbINONHEHUS 3eKTpuueckux cereil 7o 1000 B (MaructpanbHble U pagualibHbIE
CXEMBI)
17 | KOHCTpYKTHBHOE UCTIOJHEHHUE 1IEXOBBIX CETEH
18 | IIpokisazka MpoBoIOB U Kabesneil B Kopobax M JOTKax
19 | [Ipoxiiagka npoBoAOB U Kabeel B TpyOax
20 | IlpoBoga. kabenu. OTKpbITasi IPOBOJKA [0 HECTOPAEMbIM IIOBEPXHOCTSIM
21 | IloBepxHocTHbIN 3P dekT. DhdekT Onnzoctu
22 | D¢ dekT HHAYKTUBHOIO NEPEHOCa MOIITHOCTH
23 | CxeMsl pacnosioskeHus MH 3-X ¢ga3Horo Toka HanpspbkeHuem o 1000 B
24 | KoMmnieKkTHbIe HIMHOIIPOBO/IbI
25 | KpaHoBble Tposien
26 | IluTtanue OCBETUTEIBHBIX HArPY30K
27 | DnexkTpooOOpyAOBaHUE U CETH MOKAPOOIACHBIX MIOMEIEHUN
28 | DnexkTpoobopyI0BaHHUE M CETH B3PHIBOONACHBIX MOMEIIEHHUH
29 | Boibop HanpsKeHUs 17151 TUTaHUS YIEKTPONPHUEMHHUKOB B IIEXOBBIX AIEKTPUUYECKUX CETIX
30 | Ha3nayeHue u kiaccuuKanus NoACTaHINHI
31 | Beibop THIOB M HCHIOJHEHUH 1IEXOBBIX TPAaHC(HOPMATOPOB
3 Komnonoska 1exoBbsix TII. OCHOBHBIE pEeKOMEHJAIMU MO BBIOOPY, BBIIOJIHEHUIO H
pa3meniennio nexosbix TI1.
33 Bbei0op HOMMHANBHOM MOIIHOCTH TpaHchopMaTopa € Y4YETOM €ro IMeperpy3oqHoi
CIOCOOHOCTH
34 | CocoObl yMEHbIIIEHUS PEAKTUBHOM MOIIHOCTH B CETSAX MPOMBIIUIEHHBIX TPEeIIPUITUN
35 VIcTOYHMKM peakTHBHOM MoOIIHOCTH Ha mpomsbiiuieHHbIX npennpustusx: CI', Cl, CK,
KKY
36 Mertonuka pacuera KOMIEHCALHH PEaKTUBHOM MOIIHOCTH B JJIEKTPUYECKUX CETAX
MTPOMBITITICHHBIX TPEIIPUSTHIA
37 | Pacuer snextpuueckux cereit 1o 1000 B
38 | 3ammTa cereil u ycraHoBok 10 1000 B
39 | KoMMyTannoHHble 1 KOMMYTAlIMOHHO-3alIMTHBIE anmnaparsl B ceTsix 1o 1000 B
40 | OcobeHHOCTH pacueTa TOKOB KOPOTKOTo 3aMbIkaHus B ceTsx 10 1000 B

7.6.2. Kputepru ¥ HOPMbI OlIEHKH




dopma

NpoBeaeHUSA
Cemectp POBEIL . Kpurepun u HOpMbI OLIEHKHU
MPOMEKYTOYHOM
aTTeCTALMH
3K3aMEH oOydaronuiicss ooagaeT

TITyOOKHMMH U TIPOYHBIMHU
3HAHUSIMH [TPOTPAMMHOTO
MaTepuasa; Mpu OTBETE
POIEMOHCTPUPOBAI
COTIMYHO» MCYepIIbIBAOIIEE,
NIOCJIEIOBATEIILHOE U
JIOTUYECKU CTPOMHOE
U3JI0)KCHHUE; TIPABUIIBHO
chopMyIUpOBaJl IOHATHS U
3aKOHOMEPHOCTH TI0 BOTIPOCY

oOyJaromuiicst o0maaeT
JOCTaTOYHO MOJHBIM 3HAHHEM
IPOrpaMMHOTO MaTepualia; ero
OTBET MPEICTABIISIET
IPaMOTHOE U3JI0KEHHE
y4eOHOro MaTepuaa o
CYILIECTBY; OTCYTCTBYIOT
CYILLECTBCHHBIC HETOYHOCTH B
(hopMyIHPOBAHNY TIOHSTHIA;
IPaBHJILHO IPHMEHEHBI
TEOPETHUYCCKHE TTOJIOKEHHUS,
HOATBEPXKICHHbBIC TPUMEpPaMHU

«XOopouo»

oOyyJaronuiics uMeeT 001Ine
3HaHHUS OCHOBHOTO MaTepuaia
0e3 yCBOEHHSI HEKOTOPBIX
CYILIECTBEHHBIX MMOJI0XKECHHIA;
(hopmynupyeT OCHOBHBIE
MIOHATHS C HEKOTOPOM
HETOYHOCTHIO; 3aTPYAHSIETCS B
pUBEICHUU TPUMEPOB,
MTOJITBEPIKTAFOTITIX
TEOPETUYECKHE TOJOKEHHUS

«YHAOBJICTBOPUTCIIBHO»

oOydJaronuiics He 3HaeT
3HAYUTENBHYIO YacTh
MIPOrPaMMHOTO MaTepHaIa;
JOTTYCTHII CYIIIECTBEHHBIC
«HEYJIOBIIETBOPUTEIHHO» | OIIMOKH B MPOIECCE
W3II0KEHUS; HE YMEeT
BBIICJIUTH I'"IaBHOC U CACJIAaTh
BBIBOJI; TPUBOJIUT OITUOOYHBIE
OTIpeIeIeHUs




8. YuebHo-MeTOoAMUYeCKOEe M HHPOPMALMOHHOE 00ecneYeHHe U CHMILTUHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoanuecTBO B
HAY4YHOM

Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HanmenoBanue
NPaKTHKYM, JAP.) 3EC
1 Anvaposa T.B., PameBckass | DnekTpocHabkeHue u YyeOHuk 2018 O9BC
M.A., CteOynona E.JI.. 3JIeKTPO0OOpyI0BaHNE 3TAHUN U «ZNANIUM.
COOPYKEHHMU COM»
2 | OmnonesaI'. H. DneKTpOCHA0KEHNE IPOMBIIIUIEHHBIX VY4eOHoe nocobue 2018 9bC
MPEeANPUATHN U TOPOJOB «ZNANIUM.
COM»
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHUK, ydeOHOE KO'HH%CTEO B
HAYYHOH
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeToAu4YecKoe mocooue,
HaunmenoBanue
NPaKTHKYM, JP.) 3BC
1 | Kopo6osT'. B. DnekTpocHabKeHue Y4eOHoe nocobue 2014 OBbC «Jlanby
2 | CunrokoBa T. B.. DneKTpocHaOKEHHE : pacyeT TOKOB Meroanueckue yka3aHus 2014 3BC «IPRbooks»
KOPOTKOT'O 3aMbIKaHUS
3 Haraes /[.A. DneKkTpocHabKeHHe anmnapaToB JlaGopaTopHbIii METOANYECKUN
MPAaKTUKYM 2016 KaOuHeT

Kageapsl




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

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

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxwumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., anri.;

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

— Springer Link [DnexktponHbiii pecypc] : [06a3a mannbix].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

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

— Cambridge university press [DJIeKTpoHHBIH pecypc] : JKypHal bl HU3IATCIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum nocrynma : cambridge.org. — 3ari. ¢
9KpaHa. — 3. anriL.;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok
JieicTBUsL — OecCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok

neiictBus — 6eccpouno; JJorosop Ne 727
ot 20.07.2016, cpok aecTBus —
06eccpoyHo

8.5. Onucanme MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM AJIsI OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHMUILIUHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH ISl CAMOCTOATEIbHOMI

paboThl 00y4yaommxcs (HoMep ayAuTOPUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYyeOHast ay1uTopus AJisi IPOBEICHUS IIpoekTop, sKpaH; CTOJI Y4EHUYECKUI
3aHATUH JEKIIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK) IByXMECTHBIN , CTOJ
ayJIUTOPHS IS TPOBEACHUS 3aHATHI y4eHU4YeCcKui (MOHOOJIOK) TPEXMECTHBIMH,
CEeMHUHAPCKOro TUIa. Y4yeOHas ayIuTOpHs U | CTOJ IPenoaBaTeabCKuii , CTyI

| | KYPCOBOTO NPOEKTHPOBAHHS (BBITIOJIHEHUS MpenoaaBaTeNbCKUi, J0CKa ayTUTOpHAs.,
KYpCOBBIX pa0oT). YueOHas ayAuTOpHs JUIs 9KpaH, IPOEKTOP, KAJIIO3H.

MIPOBEJICHUS TPYIIOBBIX U MHJIMBUYaTIbHBIX
KOHCYJIbTAIlMi. YueOHast ayquTopus s
IIPOBEJICHUS 3aHATUHN TEKYLIETO KOHTPOJISA U
MPOMEXKYTOUHOMU aTrectanuu.(2D-211)




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayAMTOPUM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Jlaboparopus "DneKTpooOopyIoBaHUE
CTaHIIMHN ¥ MOACTAaHIIUN NpeanpusITUi".
Y4eOHast ayTuTOpUs JAJIs1 IPOBEICHIS
3aHATUNA CEMUHAPCKOro THMNa. Y4yeOHas
ayTUTOPUS ISl KYPCOBOTO MPOCKTUPOBAHUS
(BBIMOJTHEHHUS KYPCOBBIX paboT). YueOHas
ayTUTOPHS ISl TPOBEACHHSI TPYIITIOBBIX U
WHIUBUAYAIbHBIX KOHCYIbTAlMN. YueOHas
ayTUTOPUS JIJISL IPOBEACHMS 3aHATHHA
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON
arrectanuu.(2-203)

CroJibl y4eHUUYECKUE ABYXMECTHBIE,
CTYJbsl yYUEHHUUECKHUE, CTOJ
[IPENOIAaBATENIbCKUM, CTYJI
IPEIoIaBaTeIbCKU, JOCKa ayAUTOpHAs
(MenoBas), CTeH[ 1abopart., CTOJIbI
nabopatop, mKad.

KomnbroTepHslii kiacc.

VYyebHas aymuTopust AJis TPaAKTUUECKUX
pabor.

VYyebHas ay1uTopust i1 KypcOBOTO
MIPOEKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX
pabor).

VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS
TPYIIIOBBIX U UHIMBUAYaTbHBIX
KOHCYJIbTALIU}I

VYyebHas ayuTOpHs JJIs TPOBEACHUS
3aHATUN TEKYILIEro KOHTPOJIS U
MPOMEKYTOUYHOM aTTECTALUK
Jlaboparopus L{udpoBoe MonennpoBaHue B
anekTposnepreTuke. (23-601)

Okpan, npoektop, [1K, nByxmecTHbie
MapThl, TPEXMECTHBIE CTOJIbI, CTYJIbS
YUEHUYECKHUE, CTOJI I KOH(EPEHIIHIA.

[TomerieHue Ju1st caMOCTOSTENbHOM paboThI
crynentoB (I'-401)

CroJibl y4eHUUYECKHUE, CTYIIbS
yueHnudeckue, I1K ¢ BbIxoiom B ceThb
WNHurepHer




