MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHNM S POCCUIMCKOM ®EJEPALIN
beneparbHOE TOCYAApCTBEHHOE 010/ PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.B.04

(uHOexc OucCyuniuHbol)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

deKTpPOCHADKEeHU e

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAMPABJICHUIO TIOJrOTOBKU
13.04.02 DnexTpo’HepreTUKa 1 3J1EKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPpOodUIIH)
DeKTpoCcHAOKEHNE

dopma 00ydeHHS: 3a09HAS
I'onx mabopa: 2018
Oo6mas TpynoemMkocThb: 8 3E

PacnpenesieHne 4acoB TUCHMIIMHBI M0 cCEMeCTPam

Cemectp 8

®DopMa KOHTPOJIA | DK3aMEH, Hroro
Buna 3ansitmii KP
Jlexuun 8 8
JlaGopaTopHbie 6 6
IIpakTnyeckue 10 10
PykoBonicTBO: KypcoBbie paboThl (ipoekThi) / PI'P 1 1
IIpomMesxyTouHasi arTecTanus 0,35 0,35
KonraktHas pabota 23,35 23,35
CamocrosiTenpHas padbora 256 256
Kontpoinb 8,65 8,65
Hroro 288 288




Pabouyto mporpamMmmy coctaBuiI(u):
cTapuuii npenonasarens, CimpuaoHos J[JI.

(dondrcnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)

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

PenensupoBanue pado4eil nporpaMmbl AUCUMIIIMHBI:

v OtcyTcTBYET

Penensent

(doadicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auciumuinHbl coctaBieHa Ha ocHoBaHu PI'OC BO u yyeOHOrO miana
HaIpaBJIeHUs! TOATOTOBKHU
13.03.02 DnekTposHepreTUKa 1 JeKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenpsr
«DIIEKTPOCHAOKCHHE U DIICKTPOTCXHUKA)»

(mpotoxou 3acemanust Ne 2 ot «12» centsiopst 2017 1.).



1. Ilean ocBOEHUN THCHUILIHHBI

Ilenb — 03HAKOMHTH CTYACHTOB C OCOOCHHOCTSMH 3JICKTPOCHAOKEHUS MPOMBIIIICHHBIX
HPEINPUATHI, C OCHOBHBIMU THIIAMH 3JIEKTPONPUEMHHUKOB MPEANPUATHI U peKUMaMU UX pabOThL,
METO/aMH pacyeTa 3JIEKTPUUYECKUX HArpy30K, a TAKKe YCIOBHSIMHU BHIOOpA MapaMeTpOB OCHOBHOTO
000py/I0BaHUs B CUCTEMAX AJIEKTPOCHAOKEHHS pa3TUYHOIO Ha3HAYCHHUS.

2. Mecto nucuumiaunbl B cTpykrype OIIOIT BO

JIMCUMIIIMHBL ¥ TPAaKTUKU, Ha OCBOCHHUU KOTOPBIX Oaszupyercss JaHHAs IHUCUUIUIMHA:
mucuuruinael broka 1 wactu, ¢GopmMupyeMoil ydacTHHKaMH 0Opa3oBaTENbHBIX OTHOLICHHUN
HarmpaBjeHuss noarotoBkn OakamaBpuata 13.03.02 «DmeKkTposHEpreTuKa M AJICKTPOTEXHUKA:
«OJIEKTpUYECKUE  MAIIMHB),  «ODJIEKTpUUYECKUH  mpuBoa»,  «TeopeTuueckue  OCHOBBI
ANEKTPOTEXHUKHY, «ITIEKTPOIHEPIeTUUECKHE CUCTEMBI U CETH, «O0I11as SHEPreTUKay.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPHIX OCBOCHUE NAaHHOW JUCIHUILTMHBI HEOOXOIMMO KaK
npeiecTByromee: «IKCIUTyaTalusi CUCTEM 3JIEKTpocHaOkeHus», «[IpueMHUKH W MOTpeOuTeNnH
ANEKTPUUECKON DHEPTUU CHUCTEM DIICKTPOCHAOKECHUS», «DIEKTPUUCCKUE CTAHIIUU W TIOACTAHIHI,
«Peneiinas 3ammTa CHCTeM OJJIeKTpOocHaOkeHUs», «[Ipou3BojncTBeHHAsh mMpakThka (HAYy4HO-
uccienaoBarenbekas padora)y, «[IponsBoacTBeHHas mpakTUKa (MMPOESKTHAS MPAKTHUKA)», BBITYCKHAS
KBaJM(HUKAIIMOHHAs padoTa.

3. [lnanupyemble pe3yJibTaThl 00y4eHH s

®opmupyeMbie U Nuaaukaropsl
KOHTPOJINpYyeMble JOCTHKEHUS I[lnanupyemMble pe3yabTaThl
KOMIIETEHIINHU KOMIIeTeHIN i o0y4eHust

(KO 1 HANMECHOBAHUE)

(ko1 1 HAUMEHOBAHME)

IMK-1 Cnocoben
dbopMyIupoBaTh
TEXHUYECKUE 3aJJaHus,
pa3pabaThiBaTh U
UCIIONIb30BaTh CPEICTBA
aBTOMATH3AIMH TIPU
POCKTHPOBAHUN CHCTEM
AIIEKTPOCHAOKEHUS

[IK-1.1. PazpabaTbiBaeT
MPOCKTHI CHCTEMBI
AIIEKTPOCHAOKEHUS
o0bekToB T1]]

3HaTh: OCHOBHI B 00JIaCTH
POCKTHPOBAHUS CHCTEM
AIIEKTPOCHAOKEHUS; TPeOOBAHHUS
CIAC, ECKJ] u TOCT mpu
MPOSKTUPOBAHUH CUCTEM
aeKTpocHabkeHust 00beKTOB [1]]

YMeThb: Mob30BaThCcs METOAAMU
HPOEKTUPOBAHUS CUCTEM
AIIEKTPOCHAOKEHHUS

Bnanetrs: HOpMaTUBHO —
TEXHUYECKON M METOAMYECKOM 0a3oit
000CHOBaHUSI ¥ BBIOOPA CUCTEM
aneKTpocHa0xkeHust 00bekToB [1]]

[1K-1.3. Ucnonb3yeT
COBpPEMEHHBIE CPEJICTBA
aBTOMAaTU3AINH NTPU
MPOSKTUPOBAHUH CHUCTEM
3JIEKTPOCHAOKEHUS
o0bexToB I1]1

3HaTh: aKTyaJIbHbBIC 3aJa9H U
po0IeMbI MPOEKTUPOBAHUS U
OINITUMHU3AINH CHCTEM
DIIEKTPOCHAOKEHUS

YMeTbh: BHIOUPATh COBPEMEHHOE
3NIEKTPOOOOPYI0BAHUE TIPU
IPOCKTHPOBAHUH M ONITHMH3ALUH
CHCTEM DJICKTPOCHA0KEHUS C
VICTIOJIb30BaHUEM MPHKIIAIHBIX
IIPOrpaMMHBIX IIPOJYKTOB




®opmupyeMbie U
KOHTPOJIHpYeMble
KOMIIETEeHIHHU
(KO M1 HANMECHOBAHUE)

Nuaukaropsl
JOCTHKEHHUS
KOMIIeTeHIN
(KoJ 1 HAUMEHOBAHME)

IlnanupyemMble pe3yabTaThl
o0yueHust

BraneTh: OCHOBHBIMHU TIpUEMaMU
ABTOMATU3UPOBAHHOT'O
POCKTHPOBAHUS CHCTEM
DIIEKTPOCHAOKEHUS

[1K-2 Cnocoben
MPOBOJAUTH 0OOCHOBAHHUS
MPOEKTHBIX PELICHUI
CUCTEM
3JIEKTPOCHAOKEHUS
00BEKTOB

[1K-2.1. BeimomaHsieT BEIOOP
o0opymoBaHus AJist
OTJIENBFHBIX Pa3/IeiioB
IMPOCKTA HAa pa3JINIHbIX
CTaUsIX TPOCKTUPOBAHHUS
CHCTEM 3JICKTPOCHA0KEHUS
00BEKTOB

3HATh: METOJBI U IPAKTUYECKHE
IPUEMBI pacd€Ta dJIEKTPUUECKUX
Harpy30K OTACIIBbHBIX YJIEMEHTOB U
CHCTEM 3JICKTPOCHA0KEHUS
NPEINPUATHI

YMeTh: BEIOUpaTh HCXOIHBIC JaHHBIC
JUISL pacyeTa 3JIeKTPUIECKIX
HArpy30K Ha pa3jINYHbIX dTamax
POEKTUPOBAHUS

Bnanets: pacueTamu 3J1€KTPUUECKUX
Harpy30K Ha pa3jN4HbIX dTanax
MIPOCKTUPOBAHUS




4. CTpyKTYypa M coeprKaHue TUCHUIINHbBI

®opMbl TEKYyILLEro

yueOHHUKAM U Y4eOHBIM MTOCOOHSIM.
BeimonHenue pasnienoB KypcoBoro
npoekTa. [ToaroToBka K MpakTUYECKUM

naaruans (nanrertus nanarr)

Bun . KOHTPOJISA
. HauMeHoBaHue TeM 3aHSITHH Oo0neMm,
Moayas (pa3gen) | y4eOHOI N Cemectp bannbl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHoOI padoThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
O6mume nmonoxxenws |JIex. [Ipenmer u 3amaun kypca. HopmatuBHbIe
JIOKYMEHTHI U PEKOMEH IAIMH. 8 0,5 ) )
Pazngea 1 Jlek. Cucrema AJIEKTPOCHAOKEHHS 8 0,5 - -
[MorpeOuTenu u IIPOMBILICHHBIX IIPEANPUATHN
MPUEMHUKHU [IpueMHUKN  BJIEKTPUYECKOW  DHEPIUU
PIEKTPOIHEPTUU Ha MPOMBILUICHHBIX TPEANPUATUN
MTPOMBILIIEHHBIX
MpEeATPUITHIIX
Cp. N3ydeHue TeopeTnyeckoro MaTepuala mno 8 20 - -
y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM.
BeinonHenue pas3aenos KypcoBoro
mnnorma TTanrAarmanira 1» minarrairacysyans
IIp. [IpueMHUKY 3JIEKTPUYECKON SHEPTUU 8 1 5 - Pemenne
I'paduku paboOTHI FTEKTPOTPUEMHUKOB MPaKTUYECKUX 3a/1ay.
Pasznen 2 Jlex. Meroasl pacuera 31eKTPUIECKUX HATPY30K 8 1 - -
Meronsl pacuera
PIEKTPUYECKUX
Harpy3oK
Cp. N3ydeHue TeopeTnyeckoro Matepuaa mno 8 30 - -




®opMbl TEKYILLEro

y4eOHHKaM U Y9€OHBIM TTOCOOHSIM.
BrinosiHeHue pa3zienoB KypcoBOro

T

Bun . KOHTPOJISA
Moayas (pa3gen) | y4eOHOI HanMeHOBaH?e TEM 3AHITHH CemecTp Obrem, banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHOM padoThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
IIp. I'paduku sMeKTpUIECKUX HATPY30K, 8 2 10 - Pemenue
KO3 PHUIHUEHTHI UX XapaKTePHU3YIOLIHE, [IPaKTUYECKUX 3a]au.
rapamMeTphbl AIEKTPOIIOTPEOICHHS Kpyrmasrii cTod.
Pacuer anekTpuueckux Harpy3ox.
Omnpenenenue pacyeTHBIX SJIEKTPUUIECKUX
Paznen 3 Jlex. BuyTpuzaBojickoe 35eKTpocHa0KeHne 8 2 - -
Pacnpenenenue BryTtpunexossie cetu
PIIEKTPOIHEPTHH
Cp. N3yuenune TeopeTnueckoro Marepuana mno 8 30 - -
y4eOHHKaM U Y9€OHBIM TTOCOOHSIM.
BrinosiHeHue pa3zienoB KypcoBOro
npoekta. [lonroroBka K mpakTH4eCKUM
IIp. BnyTtpuzaBoickoe 31eKTpocHaOKEeHNE 8 1 5 - Pemenue
MPaKTUYECKUX 3a/1a4.
Kpyrmisrii cTod.
Paznen 4 Jlek. [lexoBbIe 1 3aBOACKHE TPAaHCHOPMATOPHBIC 8 1 - -
IlexoBrie u MOJACTaHLIUH
3aBOJICKHE
TpaHc(hopMaTOpHbIE
MO/ICTAaHIIHI
Cp. N3yuenune TeopeTuueckoro Marepuana mno 8 30 - -




Mogayas (pa3aeJt)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0neMm,

Banasl

HNHTepakTus, 4.

®opMbl TEKYILLEro
KOHTPOJIA
(HauMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

IIp.

Br16op umnciia 1 MOIITHOCTH TIEXOBBIX
TpaHCPOPMATOPHBIX MOJCTAHIIUN C YIETOM
KOMITCHCAIIMH PEaKTUBHON MOIIHOCTH

Pemenne
MPaKTUYECKUX 3a/1a4.
Kpyrmasrii cTod.

Paznen 5

Pexxnumbl
[PEaKTUBHOM
MOIIIHOCTH B
cUCTEMAX
DIIEKTPOCHAOKEHHS

Jlek.

PeakTuBHAast MOIIIHOCTH KaK MapaMeTp
pEeXKHUMA IEKTPUIECKOU CETH.
[TpoOnemMbl CHI>KEHHS peaKTUBHON
MOIIIHOCTH B CHCTEMaX
AIIEKTPOCHAOKEHUS.

CpenctBa 1 criocoObl KOMIIEHCAITNH
PEaKTUBHOI MOITHOCTH B IIEXOBBIX CETSIX
IIDOMBINIIEHHBIX TPEAIDUITHI

Cp.

M3yueHne TeopeTUyecKoro Marepuara mno
y4eOHHKaM U Y9€OHBIM TTOCOOHSIM.
BrinosiHeHue pa3zienoB KypcoBOro
npoekta. [lonroroBka K MpakTUYECKUM U

maARnnaranuring narraruans (NATIIATIIA DA TATL

30

JIa0.

Craruueckue XapakTepuCTUKI
ACMHXPOHHOM Harpy3ku

10

IIp.

Pacuet 1 BbIOOp KOMIIEHCUPYIOIINX
ycTpoiicTB PacueT u onTuMalibHOE
pasMeleHre KOMIIEHCUPYIOIIUX

v
YIAMIANTIAMTY T AYIAMAN LA NITYITIAIINAT™ A TIAYAATY

Pemenue
[IPAKTUYECKUX 3a]ad.
Kpyriasiii cToa.




®opMbl TEKYILLEro

e TmmusSTuni

Bun . KOHTPOJISA
. HauMeHoBaHHe TeM 3aHSITHH Oo0neMm,
Moayas (pa3gen) | y4eOHOI N CemecTp banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHOM padoThI) q.
padoTbl OLICHOYHOI0
Cpe/cTBa)
Paznen 6 Jlek. KopoTkue 3ambikanust B cuicTeMax 8 1 - - KommiekT 3amau
Pacuer u 3amura ANEKTPOCHAOKEHHS
ceTel MepPEMEHHOTO
TOKA HaNpsHKEHUEM
o 1000 B
Cp. N3ydeHue TeopeTnyeckoro Matepuala mno 8 30 - -
yuyeOHHUKAM U Y4eOHBIM ITOCOOHSIM.
BelinonHenue pas3aenos KypcoBoro
npoekTa. [loaroroBka kK npakTH4eCKUM
IIp. PacdeT TOKOB KOPOTKOTO 3aMbIKaHHS B 8 1 5 - Pemenue
cetrsix 1o 1000B MPaKTUYECKHUX 3a/1ay.
Br16op u mpoBepka 3JIeKTpUIeCKUX Kpyrmsrii cTod.
anmnapaToB U MPOBOJAHUKOB JJIsI CHCTEMBbI
RHVTNURARNIICKNATO ’)TIPR"T‘Y\(\(‘HQHWPHHQ
Paznen 7 Jlek. KauecTBo aekTpuueckoil 3Hepruu B 8 1 - - Kommuiext 3amau
Pexxnmbl CUCTEMaX 3JIEKTPOCHA0KEHHUSI
HaIIpsHKEHUN B
CEeTAX
MPOMBILIIIEHHBIX




®opMbl TEKYILLEro

Bun . KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM Hanmenmsamuae TEM 3AHTHH Cemectp Obwem, Bbanasl | UHTepakTuB, 4.| (HAaMMEHOBaHHMe
(yueOHOM padoThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)

Cp. N3ydeHune TeopeTun4ecKoro Marepuania rno 8 30 - -
yuyeOHHUKAM U Y4eOHBIM TTOCOOHSIM.
BrimonHenue paszienoB KypcoBoro
npoekta. [ToaroroBka K mpakTU4ecKumM

Jlab. OrnpeneneHne KPUTUUECKOTO HAPSIKEHUS 8 2 10 Brinosninenue
CTATUYECKON YCTONYMBOCTH aCUHXPOHHOM TabopaTOPHBIX paboT
Harpy3Ku

IIp. Pacuer norepu HarnpsikeHUs B CETH 8 1 5 - Pemenue
BHYTPHU3aBOJICKOTO 3JIEKTPOCHA0XKEHUS MPAKTUYECKHUX 3a]1a4.

Kpyriaslii croa.

Cp N3ydeHue TeopeTnyeckoro MaTepuala mno 8 56
y4eOHHUKAM U Y4eOHBIM ITOCOOHSIM.
BrimonnHeHue pa3aenoB KypcoBoil paboTHl.

KP Brinava 3aganuii Ha KypcoByIo padoTy. 8 1 - -
IIpoBepka NpaBUIIBHOCTH BBIIIOJHEHUS
paszenoB KypcoBoi paboThl. 3amuTa
Kontpons 8 8,65

1A Crada sK3aMeHa 8 0,35 - - —

Hroro: 288




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWHK, YMEHHMsT H  YpPOBHA MNPOPECCHOHAIBHBIX  KOMIICTCHIIHH,
npruoOpeTaeMbIX BBITYCKHUKOM B IIpolecce H3y4eHHUsS AUCLUUIUIMHBL «DIEKTPOCHAOKEHUEY,
UCIOJIb3YIOTCSl TEXHOJIOTMH TPAJAULIMOHHOTO OOYUEHUS:

- JICKIIUH,;

- TpaKTHYECKHE 3aHATHS C YCTHBIM OMNPOCOM OOYyYaromMXCsi U 3aKpeIuIeHueM
TEOPETUIECKOr0 MaTepuarna;

- n1abopaTopHbIE 3aHATHS C MPOBEICHHUEM JIA0OPATOPHBIX padOT Ha CICIHATM3UPOBAHHBIX
CTCH/IaX;

- UHAMBUAYAJIbHBIE W TPYNIOBBIE KOHCYNbTALUU IO TEOPETUYECKUM U TPAKTUYECKU
BOIIPOCAaM Kypca;

- BBIMOJHEHHE MNPAKTHUECKUX 3aJaHuil, KOTOpbIE IO3BOJSIOT MPUOOPECTH MPAKTUYECKUE
3HaHUS W HAaBBIKM pELICHUs 3a7aud M paboThl ¢ HOPMATHBHOH, METOIWYECKOH, Hay4HO-
TEXHUYECKOMN U CIPABOYHOM JINTEPATYPOI;

- IPOBEJICHHUE PA3TMYHBIX (JOPM CAMOCTOSITEIHHON PadOThI, KOTOPast BKIIOYAET MOATOTOBKY
K JICKIMOHHBIM, TPAKTUYECKUM M JAOOPATOPHBIM 3aHATHSIM, IOATOTOBKY JOKJIaga U €ro
MPE3CHTAIMHU K 3alIUTC HAa IPAKTHYCCKOM 3aHATUU.

6. MeToauyeckne yKa3aHusl 10 OCBOCHUIO IV CHUTIIHHBI

6.1. OGyuarommmcsi HEOOXOIMMO O3HAKOMHUTHCS: C COJEpXKaHUEM padoueld MporpaMMBbI
muctumuinabel (manee — PIIM), ¢ memsiMu M 3agadaMy AWCHMIUTAHBL, €€ CBS3SIMU C JPYTUMH
JUCIUIUIMHAMU  00pa30BaTeIbHONW MPOrpamMMbl, METOJAMYECKHMHU pa3paboTKaMHU IO JIaHHOU
JTUCLHUTLIINHE.

6.2. MetoauuecKkue yKazaHus 10 MOATOTOBKE K JICKIIMOHHBIM 3aHATHSIM.

B xome nexkumii paccMaTpuBalOTCS OCHOBHBIE TIOHSTHSL TEM, CBSI3aHHBIE C HUMU
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMBI, Tal0TCA PEKOMEHIALUHU ISl CAMOCTOATEIbHOU pabOThI
U TOATOTOBKE K TMPAKTHYECKUM 3aHATHSAM. [lodToMy uW3ydeHHWe MUCHUIUIMHBI Tpelyer
CUCTEMAaTUYECKOTO U TOCIEAOBAaTEIbHOIO HAKOIUIEHUS 3HAaHUM, CJEeN0BaTeNIbHO, MPOIYCKU
OTJENBHBIX TEM HE IMO3BOJSAIOT IIYOOKO OCBOUTH mpeamMeT. OOydaromumcs HeoOXOIUMO: Tepen
KOKIOW JIEKUMEeH MpocMaTpuBaTh pabodylo MporpamMmy JIUCHUIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHIYEMYIO JIUTEPATypy, 4YTO TIO3BOJUT CAKOHOMUTH BpEMsi Ha OCBOCHHE TEMbI Ha
ayIUTOPHOM 3aHATHM; TMeped OYepeAHON JIeKIMel HeoOXO0AUMO MPOCMOTPETH/TIOBTOPUTH
Marepuanbl mpeablaymeid Jexkuuu. [lpu 3arpyqHEeHHMsIX B BOCHPUATHM MaTepuaja CleayeT
00paTUTHCS K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Meronnyeckue ykazaHus 0 IOJATOTOBKE K IIPAKTUYECKUM 3aHITHSIM.

B xone mpakTudeckux 3aHATUN YriyOJsiOTCS M 3aKpeIuIsioTCs 3HaHWSA OOy4alolIuXcs IO
pSAOy PAacCMOTPEHHBIX Ha JIEKIHSX BOIMPOCOB, 3HAHHWI IO IMOCTPOSHHIO M pacueTy TIpaduKoB
JNEKTPUYECKUX HArpy30K TMOTpeOuTeNIel pa3iuyHbIX MPEeNNpUsITH U OCHOBHBIX cCroco0ax
IOCTPOCHHUST CHUCTEM BHYTPH3aBOJCKOTO JJIEKTPOCHAOKEHHS;, IO ONPEACTICHHUIO 0XKHIAaeMbIX
JNEKTPUYECKUX HArpy30K TMPEAnpusaTus A BCEX YPOBHEW CHCTEMbl BHYTPH3aBOJICKOIO
AIIEKTPOCHAOKEHHUS; 10 BHIOOPY OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS CHUCTEMbI BHYTPHU3aBOICKOTO
JEKTPOCHAOKEHUSI COOTBETCTBYIOLIEE BCEM IMpPEIBSABISEMBIM TPEeOOBaHUSAM IO KaTeropuu
HAJeKHOCTU U SKCIUTYyaTallMOHHBIM XapakTepucTHKaM. Ha mpakThuueckux 3aHsITHSX pa3BUBAIOTCA
CIIOCOOHOCTH  HCIIOJIb30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUH,  YHPAaBIATH
uH(popMaliell ¢ MPUMEHEHUEM MPHUKIAJHBIX MPOrPaMM; HCIOJIb30BaTh CETEBBIE KOMIBIOTEPHBIC
TEXHOJIOTHH, 0a3bl JaHHBIX U MAKEThl MPUKJIAJAHBIX TPOAYKTOB. IIpyu mOAroToBKE K MPaKTHYECKUM
3aHATUAM KKl 00Y4arOLIUICs JOMKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3Y4UTh MaTEPUAIIbI JICKLUH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe;

— BBINIOJIHUTH JIOMAIlIHEE 3a/laHhe, PEKOMEHJIOBAaHHOE IMpErNojaBaTelieM IMpU H3YyYECHUU
KaKIOM TEMEI 3aHSTHS.



[To 3amanmro mpenomaBarenss OOyYaIOIMIMKCA JOJKCH IOATOTOBHTH JOKJIAd IO TEMe
MPAKTUYECKOro 3aHATHA. B mpoliecce moAroToBKY K MPAKTUYECKUM 3aHATHSAM 00y4arOlUeCs] MOTYT
BOCTIOJIb30BaThCSl KOHCYIbTAIIMSIME MTPETIOaBATEIS.

6.4 MeTonuueckue yka3zaHusl 110 TTOATOTOBKE K JJAOOPATOPHBIM 3aHSITHSIM.

OOy4aromuMcst HEOOXOIMMO O3HAKOMHUTCSI ¢ METOAMYECKUMH YKa3aHUSMU IO MTPOBEICHUIO
naboparopHbix pabot. [loaroroButs otuer. [IpounTarh ¥ OTBETUTH HAa KOHTPOJIBbHBIE BOIPOCHI.
[MompoOHO W3YyYUTH TOCIEIOBAaTEILHOCTh MpOBeACHUs JabopaTopHoil paborel. Cobmonarh
TEXHUKY 0€30MacHOCTH MpH MpoBeAeHUU JabopaTtopHoil pabotsbl. Ilo pe3ynbTaTam BBINOIHEHUS
nabopatopHoOil pabOThI BCE TMONYYCHHBIE TAHHBIC 3aHECTH B COOTBETCTBYIOIIHME TaOIHIBI H
0OPMHTH Pe3yabTaThl paOOTHI.

6.5. CamocrosTenpHasi paboTa BKIIOYAeT B ceOs BBIOJHEHUE PA3IMYHOTO pOJia 3aJaHui U
CaMOCTOSITEIIbHOE M3YYCHUE TEOPETHUYECKOTO MaTepualia Mo ydeOHHKAM M Y4eOHBIM MOCOOHSIM C
MOJATOTOBKON K MPAKTUYECKUM M JTaOOPATOPHBIM 3aHATUSM. Kpome TOro, CTyA€HTHI BBITIOIHSIOT
paszenbl KypcoBOM pa0oOThl, MOKa3bIBas pe3yNbTaTbl U KOHCYJIBTHPYSCh C TPENo/aBaTeIeM.
KoHTpons camocTosTensHOM paboThl 00YyYarOIMUXCsl HaJ MPOTPaMMON Kypca OCYIIECTBIISCTCS B
X0Jle MPAKTUYECKUX U JAOOPaTOPHBIX 3aHATUH (KPYIJIbIM CTOJ, pelieHHe 3a7ad, BbIIOJIHEHHE
71a00paTOpHBIX PadboT).



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoii KOMIIETeH U HaumeHoBanme

(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
8 [TK-1 (TTK-1.1) TecroBrle 3amanusa Ne 1-7; 15-29; 45-47;
67
Samaun Ne 1,2, 3,6
Bomnpocs! k ak3ameny Ne 1-10, 11-24, 33-
34, 39
8 [IK-1 (ITK-1.2) TectoBbie 3amanus Ne 8-14; 52-55
3amauu Ne 4, 7
Bonpocsl k 3x3ameny Ne 35-38, 40
8 [TK-1 (TTK-1.3) TecrtoBsie 3aganust Ne 30-44, 48-51, 56-
66, 68-100
3amaun Ne 5, 8
Bonpocsl k ak3ameny Ne 25-32
8 [1K-2 (IIK-2.1) TectoBble 3aganust Ne 101--109, 153-169
Bagaun Ne 1-3
Bonpocs! k 3x3ameny Ne 1-12, 19-30

Cemectp

7.2.1. TunoBble 3aJaHUSl WJM HHbIe MAaTepHAJbl, He0OXOAUMMBbIe VISl TeKYUIero
KOHTPOJIA M0 IMCUMUILINHE «JIEKTPOCHAOKEHUE)»

7.2.1. 3agaun
TunoBsble 3agaun:

1.1 To rpaduky Harpy3ku (pUCYHOK 1) omnpenenuTsb JIMTeNbHOCTh epHo/a BKIIOUCHHS = §
MUH.
1.2 Tlo rpaduky Harpy3ku (pUCyHOK 1) onmpenenuTh ATUTEIBHOCTh IEPUOAA OTKIIOUCHUS =
6 MUHYT
Onpenenuts Bpems LUKIA:
tyucn = Lon T Lomn = 8 + 6 = 14 mun.
p, KBT

OMK

BRI BRI

| . |
2 8 14 20 26 f,MmuH

Pucynox 1 — I'paduk Harpysku snexkrponpuemunka (II1)




2. OmnpenenuTh pacueTHYIO JIEKTPUYECKYIO0 HArpy3Ky y4acTKa I[eXa U XapaKTEPHBIX Y3JI0B
CeTH - IBYX CHJIOBBIX pacnpenenutenbHbix mkadoB (LIIP1 u [IP2). Ecnim manel ciemyromme
JaHHBIE:
- B tabnuue 2.1 B COOTBETCTBMM C BapHAaHTOM 3aJlaHUSl YKa3aHbl HOMEpa AJIEKTPONPHUEMHHUKOB
(moTpebuTeneit), kotopeie 3anuTanbl oT IP1 u LITP2;
- B tabnune 2.2 maetcs kpaTkas XapaKTepUCTHKa NMOTpeOuTene (HaMMeHOBaHUE, YCTAHOBIICHHAS
MOIIIHOCTb) y4acTKa 1iexa.

Tabmuua 2.1 - BapuanThl 3aaHusl ¢ yKa3aHHMEM HOMEpa >JIEKTPONPUEMHHKOB (IoTpeduTeneii),
Kotopsle 3anuTtanbl ot [IIP1 u [11P2

Homep |Homepa motpebureneit, mpucoennaeHHbix K [P Pacuernas
BapHaHTa OCBETUTEIbHASI HATPY3Ka
[IP1 P2 Ppo kBt 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 — KpaTkas xapakTepucTuka mnoTpeburteneii (HaMMEHOBAaHWE, YCTAHOBJICHHAsS
MOIIIHOCTb) y4acTKa 1exa

Homepa YcraHoBI€HHASI MOIIIHOCTh HanmMenoBanue morpeduTenei
norpeOuTenei €MHUYHOTO
noTpedurens, KBt
1-10 7 TokapHbIe CTaHKU
11-20 3 CBepanIbHbIE CTAHKU
101-110 5 Hacocsl
111-120 1,5 BenTunaropser

3. Onpenenuthb pacueTHyto Harpy3ky Ha mmHax 6 kB PII, ot kotopeix nuratorcs: TII1 6/0,4
KB (Puons =3150 kB1, P, =1420 xBt, O, =1390 kBap, Qxy=600 kBap, puomn.max=300 kBT,
Prowmin=11,2 kBT, n>=51); TII2 6/0,4 kB (Puouz =2320 xBt, Py, =1200 xBt, O, =650 xBap,
Oky=300 xBap, pruom.ma—=45 XBT, puonmin=3,2 KBT, n5=79); 3 MHAYKIHUOHHBIE TIEYH C Syo,=1400
kBA, cosp=10,7.

4. BwiOpate Tumbel u MomHOCTh IiexoBbix TIT 10/0,4 kB coBMecTHO cO cpeacTBamu
KOMIIEHCAIIMM PEAaKTUBHOI MOIIHOCTH, €CJIM U3BECTHBI pacueTHble HArpy3KH M COS(Q OTIENbHBIX
Ipynn 3JeKTponpueMHUKoB Ha HamnpsbkeHuu 0,4 xB: 1 — S,/=900 xkBA, cosp;=0,8; 2 — S5,>=800
kBA, cosp,=0,7; 3 — S5p35=1100 kBA, cosps;=0,65; 4 — S,4=920 xBA, cosp,=0,7. B nexe nmerorcs
notpedutenu I u Il kareropun (mons norpeduteneii I kareropun — 20%). ITnomans nexa 2000
M?. CHHXPOHHBIX JBHTAaTelel B CETAX HeT. DHEpProcHCTeMOi 3amaHbl BXogHele 05/=1950 kBap,
05>=0 xBap.

5. CunoBoit myHKT (pactpenenutenbHplid  mkad IIIP-11) nuraercs ot mmuTa
(pactipengenurensHoro ycrpoiictea) 0,4/0,23 kB moacraniuy mo kabemo ¢ OyMakKHOW HM30JIAIHEH
mapku AAIIB, mponoxkeHHOMYy B 3emie (Tpanuiee). DakTuueckas TeMmIiepaTypa Cpeabl He
OTJIMYAeTCs OT HOpMATUBHOU. B TpaHIlee Haxoa9TCs elie Tpu padouux Kadess, MUTAIoIIHe IPYTuX
NOTpEeOUTENCH ANEKTPOIHEPTUH.

VY nensHoe conporusienne 3emin 200 cm K/BT.



Or HIP-11 nuTaroTcss 3IEKTPONPUEMHUKM CYMMapHOW pacueTHOW Harpyskon 82 A.
OnektpornpoBojika ot [IIP-11 k omroMy u3 snekrpoasurateneit /1 (P.;=3 kBT, cospm= 0,83, 1.1
= 83,5%) BBINOIHAETCS U30JIMPOBAHHBIM NIPOBOAOM Mapku AIIB, nposokeHHBIM B IJ1aCTMacCOBOM
tpyOe. [IpoBoaka ot LIP-11 k D2 (P.2=2,2 xBt, cosp.> = 0,83, nu2 = 82,5%, IIB = 40%)
BhINosiHsIeTCsT ipoBogoM AIIB, mponoxxeHHbIM B noTke. OOIee KOJIMYECTBO IMPOBOJIOB B BHJE
My4Ka B JIOTKE COCTaBJIAET 9.

IIpoBoaka k anexkTpoaBuratenssM | u 2 BBINOJIHAETCS B HOPMaJbHOM ITPOU3BOJICTBEHHOM
MIOMEILIEHUH ¢ TeMIieparypoit Bozayxa +30°C.

Heo6xoauMo 1o JomycTUMOMY HarpeBy BHIOpaTh CEUEHHUE KM Kalelis U MPOBOAOB IS
NUTAHUS YKAa3aHHBIX 3JIEKTPOIPUEMHHKOB.

6. Paccuntarh TOK M BbIOpaTh IMJIABKUI MPEIOXPAHUTENb IS 3alUThI JIMHUH, 110 KOTOPOH
MUTACTCA IJICKTPOIIPUCMHHUK (E)JICKTpO,Z[BI/IFaTGHB) CO CJICAYIOIUMU JaHHBIMU:

py =18,5kBm;cos ¢, =0.82;n, = 87%;;—’7 =7,U, =380B

H
6.1. PaccunTarh TOK M BHIOpaTh aBTOMAaTUUYECKUN BBIKJIIOYATENb [Tl 3aIIUTHI OT IEPErpy3Ku
U TOKOB KOPOTKOTO 3aMbIKAHMs JIMHUHU, [0 KOTOPOM IIMTAeTCs ACHUHXPOHHBIM [IBUTaTellb
motHocTio 11 kBT, cos@ « = 0,87; 1, =87,5%; I,/1,=7.5.
6.2. Paccuntarh TOK M BBIOpaTh yCTaBKy TeruioBoro peine cepuud PTJI marHuTHOTO
nyckaresns [IMJI, 3amuiaromero ot neperpy3Ku 3JIeKTpOABUTaTelb MOIHOCTBIO 5,5 KBT, cos @ w=

0,85, 17, = 85,5%.

7. B ynpomennoi ¢opme (6e3 ydera crmocoda MpOKIAIKH, YCIOBUN OKPYKAIOMIEH CPEIIbI)
[0 JONYCTUMOMY HarpeBy BbIOpaTh KaOenlb, NMUTAIOMMK pacnpeaenutenabHbii mkagp (LOP) u
MIPOBEPUTH €T0 MO TMoTepe HampsokeHws. J[nmHa xabGenpHOM JmHum (L) 42 M. JlaHHBIE Harpy3Ku
pacrmpeaenuTenbHOro Imkada: ycTaHoBJIeHHas MoOIIHOCTh 28,6 kBT; cose = 0,85; K. = 0,8.

Jonyctrmas motepst HapsKEHUs JUIsl paCCYUTHIBAEMOro ydactka cet 4%.

8. OmpenenuTh MaKCUMaJIbHYIO TIOTEPIO HAMPSHKEHUS B KAOCIBbHOW JIMHUH, nuTaromieit P11,

K KOTOpPOMY IOJIKJIFOUYEHBI CBAPOUYHBIE MALIMHBI CO CAEAYIOLUMMH JaHHBIMU: MalIuHbI 8 110 40 kBA,
K3=0,95, I1B+=0,05.

KpaTKOC OIMMHUCAHUE U PEIrJIAaMEHT BBINMMOJHCHUSA
3a;[aHHe BBITTIOJIHACTCSA IMHCBbMCHHO. OI_IGHI/IBaeTCSI MNPpaBUJIILHOCTL BBINIOJIHCHUA 3adaHUSA U
KOJIMYCCTBO AOIMMYHUICHHBIX ITPU BBIIIOJIHECHUHN 3aJaHUA OIINOOK.

Kpurepum ounenku:

- OTMETKa «3a4TEHO0» BBICTABIIACTCS 00ydaromeMycsl, eClu 3a7ada pelieHa MPaBUIbHO UITN
peleHa ¢ He3HAUYUTEeTbHBIMU OIIMOKaAMU;

- OTMETKa «HE 3a4TE€HO» BBICTABISETCS OOYyYaroIIeMycCs, €CJIM 3ajada He pelieHa W/WiH
JOTYIIEHBI TPYObIe OMOKH.

7.2.2. IlepevyeHb TeM JJI1 KPYIJIOr0 €TOJIa

KoHTpoJibHBbIE BOPOCHI:
1. Beibop Meroma pacdera 3JMEKTPUYECKHX HArpy30K B 3aBHUCHMOCTH OT YPOBHSI CHCTEMBI
3JICKTPOCHAOKEHUS.
2. BeiOop cxemMbl BHYTPEHHETO 3JIEKTPOCHA0KEHUS IPOMBIIIUIEHHOTO PEATPHUATHS.
3. Be1bop cxembl BHEUTHETO 3JIEKTPOCHA0KEHUS TPOMBIIIITIEHHOTO MPEANPHUSATHS.



4. BwiOop 371eKTpo0OOpYIOBaHUS CXEMBl BHEIIHETO JJIEKTPOCHAOKEHUS MPOMBINIICHHOTO
TPEIIPHUSATHSL.

5. Be16op 31meKkTpooOopyI0BaHMS CXEMbI BHYTPEHHETO 3JIEKTPOCHAOKEHUSI TPOMBINIICHHOTO
TPEIIPHUSATHSL.

7.2.3. TunoBbIe TeCTOBBIE 3aJaHUA

1. HomMuHANBHBIM HampsiZKeHHEM TIeHepaTopoB, TpaHcdopMmaTopoB, ceTed H
JIEKTPONPHEMHHUKOB JJIEKTPOIHEPIUM HA3bIBAETCS TO HAINPSKEHHE, NPH KOTOPOM OHH
NnpeIHA3HAYEHBbI 1J151?

-PaboThI Mpy MakCUMaIbHBIX JUIUTENBHBIX MEPETPYy3Kax
-PaboThI py KPaTKOBPEMEHHBIX CYTOUYHBIX IIEperpy3Kax
-HopManbsHo# paboThl B MPOAOIKUTEITHFHOM PEKUME

2. Kak nmoapasaejsioTcs 3J1eKTPOYCTAHOBKH NMOTPeOuTe e 10 HANIPAKEHUI0?
-J1o 0,66 kB u BeimIe 0,66 kB
-Jlo 1 xB u Beime 1 kB
-Jlo 6 xB u BrimIE 6 KB

3. Kakoii yacToThl B Hallell CTpaHe NMPOU3BOAUTCH M pacmnpeaensiercs: TpéxdgasHbii
nepeMeHHbIN TOK?
-50 I'eput
-55 I'epx
-60 I'epu

4. Kak BBINOJIHAETCS OTKPBITAs 3JIEKTPONPOBOAKA?

-B notkax, kopoOkax, Ha Tpaccax, TPOcax, 0 CTPOUTEIbHBIM KOHCTPYKIUSIM
-B 3paHusax, crenax, moiax

-ITox mTykaTypkou

5. Kak BbINOJIHSIETCSI CKPBITAsl 3JIEKTPONPOBOAKA?
-B 3manusx, cteHax, moiax, B Tpyoax

-B notkax, kopoOkax, Ha Tpocax

-B Tpanmesx

6. CkoJbKO cCymecTBYyeT KATeropuil JJ1eKTPONPHEMHHMKOB IO HA/IeKHOCTH
3JIEKTPOCHAOXKEHUA?

-3 xareropuu

-2 KaTeropuu

-5 kareropuit

7. CKOJbKO HCTOYHMKOB MNUTAHHUSA JOJLKHBI 00eclmeYnBaATh JJIEKTPOIHeprueit
3JjiekTponpueMHuKku I kareropun?

-2 HE3aBUCHUMBIX B3aUMOPE3UPBUPYIOUIUX UCTOUYHUKA TUTAHUS

-2 HE3aBUCHUMBIX JPYT OT Apyra UCTOYHUKA MUTAHUS

-1 UICTOYHMK TUTAHUS

8. I'pynna norpeduTeieil Kakoi KaTeropuu siBjsieTcsi HandoJ1ee MHOTOYHMCICHHOM ?
- [l#1 - kaTeropun

- [i1 - kareropun

- [IT#1 - xkareropuu



9. K kakoii kareropum, corjgacHo IIYD, oTHocATCHA JJIEKTPONPHEMHHKH,
Oecnepe0oiiHas padoTa KOTOPBIX HEO0X0AUMA /1Jis1 0€3aBAPUITHOTO OCTAHOBA MPOU3BOACTBA C
LeJIbI0 IPEeAOTBPaLlleHUs] YTPO3bl "KU3HH JII0/Ieil, B3PbIBOB M M0KapoB?

- K IEPBOM KaTeropuu

- K 0c00011 rpyIe nepBoi KaTeropuu

- KO BTOPOH KaTreropuu

- K TPEThEU KaTeropuu

10. Kakass no/ukHa ObITh pacyeTHaAsi MAKCMMAJIbHAs MOIIHOCTH, MOTpedJsieMast
3JIeKTPONPHUEMHUKAMM NpeanpusaTus?

-JI0JI’KHA OBITh MEHbILIE CYMMbl HOMUHAJIBHBIX MOIIIHOCTEH 3TUX 3JIEKTPOIMPUEMHUKOB

-JOJI’KHa GBITB 6OJII>H_I€ CYMMbI HOMUHAJIbHBIX MOHIHOCT€I>'I 9TUX SJICKTPOIIPUCMHHUKOB

-JI0JIKHA OBITh paBHA CYyMMbI HOMUHAIbHBIX MOIIHOCTEH 3THUX 3JIEKTPOIPUEMHUKOB

11. Yto obecnneunBaeT npaBuJbHOE ONpeae/ieHHe 0KUIAeMbIX PACYETHBIX HATPY30K?
- Oecriepe0OMHOCTh TUTAHUS, HAZICKHOCTh 3JIEKTPOCHAOKEHHS

- 0€30MMacCHOCTh IKCIUTYaTaIlu!

- BO3MOKHOCTB 3KCIUTyaTalluu ceTu 0e3 00CIyKUBaHUs

12. K yeMy npuBOIMT 3aBbIlIEHHE 0KHAAEMbIX HATPY30K?
-K YAOPO>KaHUIO CTPOUTEIIbCTBA

-K YMEHBILIEHHIO MPOITYCKHOM CIIOCOOHOCTH

-K HarpeBy IIPOBOJIOB

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS

Tect mpoBomuTCS B Hayale MPAKTUYECKOTO 3aHATHS B THUChbMEeHHOH (opme. Kaxmomy
obyyvaromemycst Bbzaetcss 20 BOIPOCOB, Ha KaXAbId M3 KOTOPBIX HY)KHO BBIOpaTh MPaBUIILHBINA
(e1e) oTBeT (BI). Bpems, oTBoAMMOE Ha TeCTUPOBaHUE - 15 MUHYT.

Kpurtepun onenkn:

- OTMETKa «3auTeHO» BBICTABIsIETCAd OOyyaromeMycs, eclid OOyJaroIlMiCs OTBETHI
IMMpaBUJIbHO OoJIbIIIE YEM Ha IMOJIOBUHY TCCTOB.

- OTMETKa «HE 3aYTeHO» - €CIM OOydarouuiics OTBETWJI NPAaBUIbHO HA IOJOBUHY WU
MCHBIIIC TCCTOB.

7.2.4. TunoBble 3aJaHUS WJM HHbIe MAaTepHaJibl, He00OXOAUMMBbIEe VISl TeKYUIero
KOHTPOJIA M0 JMCUMUILINHE «JIEKTPOCHAOKEHUE)

7.2.4.1. 3apaun
TunoBsble 3agaun:

1. Tloka3aTh HCHOJB30BAHUE PA3JIMYHBIX CIIOCOOOB OIIGHKH 3aTpaT IpU CPaBHEHUU
BapHAHTOB 3JIEKTPOYCTaHOBKU Ha MpUMEpe 0O0CHOBAHUS U BHIOOpA CTPYKTYPHOU CXEMBbI TEIIJIOBOM
AJIEKTPOCTAHLINN.

2. OnpenenuTh BOJHOBOE CONPOTUBIIEHHME, BOJIHOBYIO JJIMHY M HATYpaJbHYI MOLIHOCThH
BO3AYIIHOW JIMHUK 3JiekTpornepenaun ¢ mnapamerpamu U=750 kB; L=300 km; S/=5x240 wu
$=5%400 mm?.



3. OnpenenuTh peakTUBHYI0 MOIIHOCTb, T€HEPUPYEMYIO Ha XOJOCTOM XOJy BO3AYLIHOMN
JIMHUY 3JIeKTponepenaur ¢ napamerpamu U=750 kB; L=300 km; S;=5x240 n S>=5x400 mMm>.

4. OnpenenuTs oNTUMaabHOE cedeHue mpooaoB ¢ nmapamerpamu U=500 kB; L=400 kM B
CXeM€ TPHUCOCAMHEHHUs DSIEKTPOCTAHIMU K dJeKTpodHeprocucteme Camapckoil o0macTw.
[IponomkurenbHOCTh 3UMHETO Tpaduka Harpy3ku 200 gHei, netHero — 165.

5. BwiOpaTh KOJWYECTBO W MOIIHOCTHh CHJIOBBIX TpaHcdopmaropoB Ha I'TIIT 110/10 kB
npeanpustist Camapckoit obnactu. M3BecTeH rpaguk Hary3Ku NpennpusaTus. Y AeabHbIH yiepo
noTpeOuTeNel N3-3a BHE3AITHOTO OTPAaHUYEHUSI UX AJIeKTpocHaOxenus yyy = 1,2 otH. en/ (kBt-u).
[IponomkuTensHOCTL 3UMHETO Tpaduka Harpy3ku 200, netaero 165 cyT.

6. BpiOpaTh KOIMYECTBO M MOIIHOCTb CHJIOBBIX aBTOTPAHC(OPMATOPOB HA pPaiOHHOMN
noactanmuu 220/110/10 kB. Paiion coopyxenuss — MockoBckas 00actb. I3BeCTHBI XapakTepHBIC
cyrounsle Tpaduku Harpy3ku cetd 110 kB u morpebureneir 10 xB. TpebGyemoe 3HaueHue
cosp=0,92 tipu BeIIaue MOIHOCTH B ceTh 110 kB, xoaddunumenT moutHoctn norpedureneit 10 kB
cosp = 0,85. Ha cropone Husmero nanpsokerus (10 kB) nmoactanmmm HEOOXOAMMO MOAKIIOYUTH
nBa cMHXpOHHBIX kKommieHcatopa KCB 32-10 HoMuHaIBbHOM MOIITHOCTRIO MO 32 MBap.

7. Bp1OpaTh 4KCIIO U MOIIHOCTh TpaHC(POpMaTOpoB Ha MoHWXKaromend noacraniuu 110/10
kB. Paiion coopyxenust — Camapckast 0071. M3BecTHBI XapaKTepHbIE CYyTOUHbIE I'padUKu HArpy3Ku
notpedureneit 10 kB. Tp Tpebyemoe 3nauenue cos@=0,85.

KpaTKOC OIMMCAHUE U PEIrJIAaMEHT BBINMOJHCHUSA
3a;[aHHe BBITIOJIHACTCSA IMHCHbMCHHO. OI_IGHI/IBaeTCSI MNPaBUJIILHOCTL BBINIOJIHCHUA 3adaHUS U
KOJIMYCCTBO AOMMYUICHHBIX ITPU BBINOJIHECHUHN 3aJaHUA OIINOOK.

Kpurepum ounenku:

- OTMETKa «3a4TEHO0» BBICTABIIACTCS 00ydaromeMycsl, €ClH 3a7ada pelieHa MPaBUIbLHO WU
peleHa ¢ He3HAUYUTEeITbHBIMU OIIMOKaAMU;

- OTMETKA «HE 3a4TE€HO)» BBICTABISETCS OOYyYaromIeMycs, €CJIM 3ajada He pelieHa W/WiIH
JOTYIIEHBI TPYObIe OMOKH.



7.2.5. TeMbl NMCbMEHHBIX PadoT

Nen/m | Tembl
1 DJeKTpOCHAOKEHHE PEMOHTHO-MEXaHNYECKOTO 11eXa
2 DIIeKTPOCHAOKEHNE KY3HEUHOIIPECCOBOTO 1IeXa
3 DJIeKTPOCHAOKEHHNE ANEKTPOMEXAHUIECKOTO IIeXa
4 DIIeKTPOCHAOKEHHE TIeXa METAJION3 AU
5 DneKTpocHa0KeHNE MEXaHUYECKOr0 11€Xa MallMHOCTPOUTEIHHOTO 3aBOJIa
6 DJeKTpocHabKeHHE 11eXa 00pabOoTKH eTayei
7 DneKTpocHA0KeHNE MEXaHUYECKOro0 11€Xa aBTOMOOMIILHOTO 3aB0J1a
8 DneKTpoCcHAOKEeHNE HACOCHOW CTaHIIUU
9 DIIeKTPOCHAOKEHUE YUEOHBIX MaCTEPCKHUX
10 DNeKTpoCcHAOKEeHUE 1[eXa MEXaHUUECKO 00paboTKH eTaien

Kpartkoe onucanue u perJiaMeHT BbINOJTHEHHS

Paznmensl  kKypcoBoil  pa®OTBl  BBINOJHSIOTCA CTYAGHTAaMH B TEUCHHHM CEMECTpa.
[IpenonaBaTens OLEHUBAET MPABUIIBHOCTh BBIITOJHEHUS Pa3/1€iI0B:

1. Beenenue.

2. Kpartkast xapakTepucTHKa 0ObEKTa IPOSKTUPOBAHUSL.

3. OnpeneneHne 0XKUIAEMbIX WEKTPHUUECKUX HArpy30K IO IIEXYy.

4. Bp16op ymcna 1 MOIIHOCTH TPpaHC(HOPMATOPOB 1IEXOBON TpaHCHOPMATOPHOU MOJICTAHLIUI

C Y4€TOM KOMIIEHCAI[M PEAKTUBHOIN MOIHOCTH.

5. Bei6op 1 000CHOBaHME CXEMbI BHYTPHIIEXOBOTO 3JIEKTPOCHAOKEHHUSL.

6. B160op 31eKkTpo00OpyA0BaHUS U TPOBOTHUKOB.

7. Pacuer TOKOB KOPOTKOI'O 3aMbIKAHMS.

9. 3akmroueHue.

10. Cniucok Mcnoiab30BaHHON JIUTEPATYPBHI.

Kpurtepun onenkn:

-OTMeTKa «OTIMYHO» CTAaBUTHCS, €CIIU CTYACHT BBIIIOJIHUI BCE Pa3/ieibl KypCcOBOM pabOThI
IMMpaBUJIbHO, CAAJI €TI0 B 3a4YCTHYIO HCACIIO U OTBCTUJI IIPU 3aAIUTC KprOBOﬁ pa6OTI>I Ha BCC
BOIIPOCHI;

- OTMETKA «XOPOIII0» CTABUTCA, €CIIM CTYACHT BBIMOIHUI pa3eibl KypCcOBOM pabOTHI C
HECYIIECTBEHHBIMU HETOYHOCTSAMH, C/IaJl KYpPCOBYIO pabOTy B 3aU€THYIO HEJIEIIO M OTBETUII IIPH
3alIUTe KypCcOBOM paboTHI Ha BCE BOIIPOCHI.

- OTMETKA «yJIOBJIETBOPUTEIILHO» CTABUTCS, €CIIU CTYACHT BBIIIOIHUII pa3/elibl KypcOBOH
paboThI ¢ HEKOTOPBIMU HETOYHOCTSMU U 3aTPYIHHUIICS B HEKOTOPBIX OTBETaX MpPH 3aIIUTE KypCOBOM
paboTHI.

- OTMCTKA «HCYAOBJICTBOPUTCIILHO» CTABUTCS, CCJIN CTYACHT HC BBIIIOJIHUII KYPCOBYIO
paboTy B CpOK.

7.6. OueHouyHble CpeACTBA /IS WTOrOBOW AaTTecTAMH IO HMTOraM OCBOEHUS
JTUCHHUILTHHBI

7.6.1. Bonpochbl K HTOTOBOM aTTeCTAIUA

Cemectp 6

Ne Bonpocsi

1 | Knaccugukanusi npueMHUKOB 3JIEKTPOIHEPTUU

2 | HageXHOCTh 7eKTPOCHAOKEHHS TIPOMBIIIIICHHBIX MPEITPUATHI




Ne Bonpocsbi
n/n
3 | CunoBbie OOMIETTPOMBIIIIIEHHBIE YCTAHOBKH
4 | DneKTpoABUTATENH MPOU3BOJICTBEHHBIX MEXaHU3MOB
S | DIEeKTPOTEXHOJIOTUYECKUE YCTAHOBKHU
6 | DnexkTpuueckre OCBETUTEIbHbIE YCTAHOBKH
7 | I'paduk 2JIEeKTpUUECKUX HArPY30K
[TokazaTenu TpaduKOB DIIIEKTPUUECKUX HArpy30K (KO3h(HUIIMEHT HCIOIb30BaHMUS,
3 KOXQQHUIMEHT  BKIIOUEHHUs, Ko UIMEHT 3arpy3kd, KodppuuueHT  ¢GopMmsl,
kod(puimeHT Makcumyma, KodpduimeHT crpoca, KodQPHUIMEHT pa3HOBPEMEHHOCTH
MaKCUMYMOB, 3((HEKTUBHOE YUCIIO 3JIEKTPONPHEMHUKOB B TPYIIIIE)
9 | OnpexneneHue CpeHUX HArpy30K
10 | OcHOBHBIE METO/IbI ONPEIETIEHNS] PACUETHBIX HAIPY30K
11 | BcnoMoraTenbHbIE METOIBI ONPEICIICHUSI PACYETHBIX HAIPY30K
12 | Pacuer Harpy3ok oJ1HO(a3HBIX AJIEKTPOINPUEMHHUKOB
13 | Onpenenenne 3 PEKTUBHBIX HATPY30K OT JIEKTPOCBAPOUHBIX YCTAHOBOK
14 | OnpenenieHre TUKOBBIX HATPY30K OT 3JIEKTPOCBAPOUYHBIX YCTAHOBOK
15 | Knaccudukanus nomMenieHnii 1 Hapy>KHbIX YCTAHOBOK IO OKpY Karollen cpesie
16 CxeMbl BBITIOTHEHUS 3JeKTprudeckux cereid 10 1000 B (MaructpanbpHble U paguaibHbIC
CXEMBbI)
17 | KOHCTpYKTUBHOE UCIIOJTHEHHUE IIEXOBBIX CETEH
18 | IIpokiiagka mpoBOAOB U Kabenei B Kopobax u JIOTKaxX
19 | Ilpokiagka mpoBOAOB U Kabenel B TpyOax
20 | IlpoBoga. kabenu. OTKpBITasi IPOBOJIKA MO HECTOPAEMBIM ITOBEPXHOCTSIM
21 | IloBepxHocTHBIN 3P dexT. Dhdekt 6muzocTn
22 | DddekT MHIYKTUBHOTO MEPEHOCa MOIITHOCTH
23 | Cxemsl pacniosioskeHus UH 3-X ¢asHoro Toka HanpspkeHuem 1o 1000 B
24 | KoMIIJIEKTHBIE IIMHOTTPOBOIbI
25 | KpaHoBsle Tposien
26 | IluTaHue OCBETUTEIbHBIX HArPy30K
27 | DnexkTpooOOpyJOBaHUE U CETH MOKAPOOIIACHBIX TTOMEIICHUM
28 | DnekTpooOOPYIOBaHKE U CETH B3PHIBOOIIACHBIX TOMEIIEHUN
29 | Boibop HanpskeHUs 1715 TUTaHUS SJIEKTPONPUEMHHUKOB B IEXOBBIX JIEKTPUUYECKUX CETAX
30 | Hasnauenue u kinaccuuKanus MoACTaHINI
31 | Beibop THIOB M MCIIOJHEHUM [IEXOBBIX TpaHC(HOPMATOPOB
3 KomnonoBka mexoBsix TII. OCHOBHBIE pPEKOMEHIAIMM MO BBIOOPY, BBIIOJIHEHUIO H
pa3menieHnto 1nexosbix TII.
33 Bei6op HOMHMHANBHONW MOIIHOCTH TpaHchopMmaropa C Y4ETOM €ro Teperpy304Hoi
CIIOCOOHOCTH
34 | CriocoObl yMEHBIICHHS PEAKTUBHON MOIITHOCTH B CETSX MPOMBINUICHHBIX TPEATPUSITHIA
35 HcTouHukn peakTMBHOM MOIIHOCTH Ha mpombinuieHHbIX npennpustusax: CI, C/, CK,
KKV
36 Mertoauka pacuera KOMIeHCauu PCaKTHBHON MOIIHOCTH B JJIEKTPUYECKHX CETAX
MPOMBIIIJICHHBIX MPEATNPUATHI
37 | Pacuer snextpuueckux cereit 1o 1000 B
38 | 3ammTa cereil u ycraHoBok 10 1000 B
39 | KoMMyTanmoHHbIE 1 KOMMYTAllMOHHO-3aIMTHBIE anmnaparsl B ceTsx g0 1000 B
40 | OcobeHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIkaHus B ceTsix 1o 1000 B

7.6.2. Kputepru ¥ HOPMbI OLIEHKH




dopma

MpOBeIeHNs
Cemectp pPOBen . KpuTepuu 1 HOpMBbI OLIEHKH
MPOMEKYTOYHOI
aTTecTAIlHN
9K3aMeH oOyyaromuiicst o6aaaer

rI1yOOKUMHU U IPOYHBIMU
3HaHUAMU IPOrPaMMHOIO
MaTepuaa; pu OTBETe
MIPOJIEMOHCTPUPOBAIT
«OTJIIMYHOY HcYepIbIBatoIIee,
MOCIIeI0BAaTENHHOE U
JIOTUYECKH CTPOUHOE
H3JI0KCHUC, TIPABUIIBHO
chopMyIUPOBAIT IOHATHS U
3aKOHOMEPHOCTH IO BOTIPOCY

oOyyaroruiicst ooagaeT
JIOCTAaTOYHO MOJHBIM 3HaHHEM
HPOrpaMMHOT0 MaTepHaa; ero
OTBET MPEACTABIISACT
IPaMOTHOE U3JI0KCHUE
yueOHOro MaTepuana 1o
CYILIECTBY; OTCYTCTBYIOT
CYILIECTBEHHBIC HETOYHOCTH B
(bOopMyIUpPOBaHUH TIOHSATHH;
NPaBUIILHO IIPUMEHEHBI
TEOPETUYECKHE TTOJIOKEHH,
HOJTBEPKACHHBIC TPUMEPaMHU

«XOpOILIOY»

oOydJaronuiics UMeeT 001Ine
3HAHUS OCHOBHOTO MaTepuaia
0e3 yCBOCHHST HEKOTOPBIX
CYILIECTBEHHBIX ITOJIOKEHU;
dhopmyaupyeT OCHOBHBIC
MOHSATHUS C HEKOTOPOH
HETOYHOCTBIO; 3aTPYIHAETCS B
MIPUBEICHUN TPUMEPOB,
MOATBEPIKIAIOIINX
TEOPETUYECKHUE MOTOKEHUS

«YIOBJICTBOPUTEIILHO»

oOydJaronuics He 3HaeT
3Ha‘II/ITeHBHyIO qacTb
MIPOrPaMMHOTO MaTepHaIa;
JIOIYCTHJI CYLLIECTBEHHBIE
«HEY/IOBJICTBOPUTEIIEHO» | OIIMOKH B IMPOIIecce
U3IIOKEHUS; HE YMEET
BBIJICJIUTH TJIABHOE M CIENATh
BBIBO, HpI/IBO,Z[I/IT OHII/IGO‘IHBIG
OTIpeICIICHUS




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yueOHunk, yuedHoe

KoaunuecTBO B
HAy4YHOI

Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEH 3arsnaBue (3aroJjioBoK) I'ox n3nanus oudamoTeke /
n/n MeToAnYecKoe mocooue,
DpAKTHIYM, Ap.) HaumenoBaHue
P > AP IBC
1 | Anuaposa T.B., PameBckast | DnekTpocHabxeHue U Y4aeOHUK 2018 9BbC
M.A., Cre6ynoBa E./I.. AJIEKTPOOOOPYIOBaHUE 3TaHUN U «ZNANIUM.
COOPYKEHHI COM»
2 | Ononepa I'. H. DneKTpOoCHAOKEHHUE TPOMBIIIICHHBIX VYyebHoe mocobue 2018 ObC
MPEAIPUATUI U TOPOJOB «ZNANIUM.
COM»
8.2. lonoiHMTEILHAS JIUTEPATYPa
Tun (yuyeOHUK, ydeOHOE KOHH%CTEO i
HAY4HO¥
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoauorexe /
n/n MeToaHuUYecKoe nmocooue,
HaumenoBaHue
NPaKTHKYM, Jp.) 3EC
1 Kopo6os I'. B. DneKTpOoCHAOKECHHE YyebHoe mocobue 2014 ObC «Jlanp»
2 | Cunrokosa T. B.. DneKTpocHAOKEHHE : PacyeT TOKOB Meroauueckue ykazaHus 2014 3BC «IPRbooks»
KOPOTKOT'O 3aMbIKaHUS
3 | Haraes /I.A. DneKTpocHabKEHHE anmnapaToB JlaGopaTopHblii METOANYECKUI
MPAKTUKYM 2016 KaOWHET

Kadeapsl




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— Web of Science [DnexTpoHHBINH pecypc]| : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oaza
nanHbIx. — Philadelphia: Clarivate Analitics, 2016. — Pexxum nocrtyma : apps.webofknowledge.com.
— 3aru. ¢ 3KpaHa. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 6a3za maHHbIX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3kpana. — S3. pyc., aHriL.;

— Elibrary [OnexktponHslii pecypc| : HaydHas 37eKTpoHHas Oubinoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.;

— Springer Link [DnextponHsiii pecypc] : [0a3a manHbIx].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. anrin.;

— Science Direct [DnekTpoHHBI pecypc| : KOJIEKIUS 3JCKTPOHHBIX KHHUI HM3/1aTENIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa. —
SI3. aHrNI.;

— Cambridge university press [DneKTpoHHBIH pecypc|
Cambridge: Cambridge university press, 2018 . — Pexxum nocryma :
JKpaHa. — S3. aHri.;

— NEICON [DnexTpoHHbIH pecypc] : aneKTpoHHas HHPOPMAIUS : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOMKOH, 2002. — Pexxum nmocTyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S3. pyc., aHriL.

KypHaIbl HM3IATeNbCTBA. —
cambridge.org. — 3ariu. ¢

8.4. Ilepeuenb MpOrpaMMHOro odecrnev4eHust

Ne Haumenopamme TO PexBU3UTHI norms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok

JecTBUSL — 6ECCPOUHO

2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok
neiictBus — 6eccpouno; JJorosop Ne 727
ot 20.07.2016, cpok nercTBUs —

OeccpouHo

8.5. Onucanne MarepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUSI
o0pa3oBaTeIbHOI0 Mpolecca 1o JMCHUIINHE

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKHUX U
Ap. 00bEKTOB /JIsl IPOBeIeHUs
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawmuxcs (HoMep ayAUTOPHH)

Ne

u/n ITepeyeHb OCHOBHOTO 000PYAOBAHMA

Aynutopus BeOKOH(pEPEHITHIA.

VYuebHas ayIuTOpHs Ui IPOBEICHUS
3aHATHAH JIEKIIMOHHOI'O THIIA. YueOHas
ayIUTOPHUS JJIsI IPOBEACHUS 3aHATUI
CEMHUHAPCKOT0 TUTA. Y4YeOHAas ayTuTOpHsI ISt
KYypCOBOT'O IPOEKTUPOBAHUS (BBITTOIHEHUS
KYPCOBBIX paboT). YueOHas ayaAuTOpus st
HpOBeI[eHI/IH I‘pyr[l'[OBBIX 148 I/IH,Z[I/IBI/I,Z[ya.HBHBIX
KOHCYNbTAIui YueOHast ayquTopus s
HpOBeI[eHI/IH 3aHHTHﬁ TeKymero KOHTpO.H}I 148

Crtou npenoiaBaTeIbCKUi, dKpaH
TEJICBU3UOHHBIN, POYTEP, CTOMKA IS
TeJIEBU30pa, BeO.KkaMepa, TpaHCIIapaHT-
NEPETSKKA, IIMpPMa, HAYIIIHUKH,
KOMIIBIOTED € BBIXOAOM B MIHTEpHET.




n/n

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U
Ap. 00bEKTOB /1JIsl NPOBeIeHUs
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawmuxcs (HoMep ayAUTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

MIPOMEXKYTOUYHOU aTTectanuu. (3-705)

[TomernieHue UIst CaMOCTOSITENBHOM paboOTHI
crynentoB (I'-401)

CTOnBI YYeHHUUECKHUE, CTYIIbS
yueHnueckue, [1K ¢ Bbrxomom B ceTh
HNutepHer




