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

b1.B.01

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

IIpoekTHpOBaHME U ONTUMHU3AMUSA CUCTEM IJIEKTPOCHAOKEHU S

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTD (TIPOdHIIBH)
Pexxumbl pabOTHI ANIEKTPUYECKUX HCTOYHUKOB MMUTAHUS, TOJCTAHIINHI, CETEH U CHCTEM

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

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 1 2

dopmMa KOHTPOJIA | 3a4€T | DK3aMEH Hroro
Bua zansaruii
Jlexknuu 32 32 64
JlaGopaTopHble
[IpakTrueckue 16 16 32
PykoBo1cTBO: KypcoBbie paboThl (poekThl) / PI'P
[TpomexxyTouHas arrecramus 0,25 0,35 0,6
KonTaktHas pabora 4825 | 48,35 96,6
CamocrosiTenpHas pabora 95,75 60 155,75
Kontpounb 35,65 35,65
Hroro 144 144 288

JOKYMEHT MOAMNMUCAH
SNEKTPOHHOWM MNOANMNCHIO

CepTuchnkat: 029A9A7BO09EBOE2BC4C29FF3916A57B47
Bnapeneu: BaxHuHa Bepa BacunbesHa
Jencteutenex: ¢ 17.10.2023 po 28.04.2038




Pabouyto mporpamMmy cocTaBuiI(H):
npodeccop kadenpsl «IIEKTPOCHAOKEHHUE U AMEKTPOTEXHUKAY, Tpodeccop, 1.T.H., Baxauna B.B.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

v OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

PaGouas nmporpamma aucuumiinHel coctabieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
13.04.02 D5eKTpOIHEPTreTUKa U SJIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCOMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKA)

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



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp ocCBOEHUS AMCLUUIUIMHBI — H3ydyeHHE TpeOOBaHWM HOPMATHBHBIX JIOKYMEHTOB K
IIPOEKTUPOBAHUIO CUCTEM 3JIEKTPOCHAOKEHUS; U3yUEHUE COBPEMEHHBIX METO/I0B IPOEKTUPOBAHNUS
CHCTEM 3JIEKTPOCHAOKEHHUsI MOTpeOuTeNell pasinyHbIX MPEANPHUITHH M OCHOBHBIX CIIOCO0ax
IIOCTPOEHHUS CUCTEM 3JIEKTPOCHAOKEHMSI; U3YUEHHE METOJ0B PELIEHUS ONTUMHU3ALMOHHbBIX 33]a4 B
JIEKTPOCHA0XKEHUH M BOIIPOCAM ONTHUMM3ALMU CTPYKTYpPhl U PEXKHMMOB 3IEKTPHUUECKHUX CeTeH
NPEANPUSATHIA; YMEHHUE TPOU3BOAUTH BEIOOP SKOHOMHYECKH 000CHOBAaHHBIX CXEM M PEKHMOB CUCTEM
3JIEKTPOCHAOKEHHUS.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercss HaHHas JUCIUILIMHA!
muciuiuiiael - biioka 1 wactu, dopMupyeMoil ydaCTHHKaMH 0Opa30BAaTEIbHBIX OTHOIICHHUN
HanpaBlieHUsl MOATOTOBKH OakanaBpuara 13.03.02 «DneKkTposHEpreTuka M AJIEKTPOTEXHUKA»:
«IIpueMHUKHM W  TOTPEOUTENH  DIEKTPUUYECKOM OSHEPIHMM  CHUCTEM  DJIEKTPOCHAOKCHUS,
«ONEKTPOIHEPreTUUECKUE CUCTEMBI U CETUY, «DJIEKTPUUECKUE CTAHIIMU U IOICTAaHLIUNY, «CUCTEMBI
AJIEKTPOCHAOKEHHUS MPOMBIIUICHHBIX MPEATPUITHIN.

JIMCUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHOW TUCIMILIMHBI HEOOXOAMMO Kak
MpEAIIEeCTBYIOLIEE: «Opranuzanus JKCIUTyaTaluH, peMOHTa u JUAarHOCTUKHU
AIEKTPOOOOPYNOBAHUSY, «YCTOMYMBOCTH CHUCTEM 3JIEKTPOCHAOXKEHHS», «CHUCTEMHBIM aHAIU3 U
NPUHITHE PEIICHUI M0 TMOBBIIIEHUI0 HAAESKHOCTH CHUCTEM JJeKTpocHabxkeHus», «PacueTHo-
HKCIIEPUMEHTAJIbHbIE UCCIIECAOBAHNS JUHAMUKU CUCTEM JIEKTpOCHAOkeHUs», «[IpousBoacTBeHHas
IpakTHKa (HAayyHO-UCCiIenoBaTeNnbckas pabota)», «lIpou3BoacTBeHHas MpakTUKa (TPOEKTHAs
MIPAKTHKA)», BBITYCKHAs KBalU(UKallMOHHAs padoTa.

3. [Inanupyemsble pe3yJbTaTbl 00y4eHHS

dopmupyemMbie U Nuaukaropsl
KOHTPOJIMpYyeMble AOCTHKEHHU S Ili1anupyemMsble pe3y/ibTaThl
KOMIIeTEeHIIUH KOMITeTeHIH o0y4eHus

(K0J1 1 HAMEHOBAHUE)
I1K-1.1. PazpabaTbiBaeT
MPOEKTHI CHCTEMBI
INEKTPOCHAOKEHHS
o6bexToB [1]]

(K01 1 HAUMEHOBaHUE)
I1K-1 Crioco6en
dhopmynupoBaTh
TEXHUYECKHE 3a/IaHus,
paspabaTbiBaTh U

3HAaTh: OCHOBEI B 00J1aCTH
MIPOCKTHPOBAHMSI CHCTEM
INEeKTpOoCcCHAOXKEHUS; TpeOOBaHUS
CITAC, ECKJ] u 'OCT mpm

WCII0Nb30BATh CPEACTBA
aBTOMaTU3allvu Ipru
MIPOEKTUPOBAHUU CUCTEM
IIEKTPOCHAOKEHUS

MIPOEKTHUPOBAHUH CUCTEM
aeKkTpocHab)keHust 00HeKToB [1]]

YMeTh: MOJB30BaThCSI METOIAMH
MIPOEKTUPOBAHUS CUCTEM
AJIEKTPOCHAOKEHUS

Brnagets: HOpMaTUBHO —
TEXHUYECKOM M METOJIHYECKOM 0a30i
000CHOBaHUSA U BBIOOpA CUCTEM
aeKTpocHabkeHust 00beKToB I1]]

IIK-1.2 OcymecTBisier
pa3pabOTKy BapHaHTOB U
BBIOOp ONTUMAIEHON
CHCTEMBI

3HaTh: COBPEMEHHOE
3JIEKTPOOOOPYIOBaHHE,
HCIIOJIb3YCMOC ITPU BBINTOJIHCHUN
HUCCIENOBAHUN B 00/1aCTH




dopmupyemMbie U Nuaukaropsl
KOHTPOJIHpYeMble JAOCTHKEHUST ILiianupyembie pe3yJabTaThl
KOMIIeTeHIHH KOMIeTeH Ui o0yueHus
(Ko ¥ HAMMEHOBAHUE) (KO U HANMEHOBAHUE)
AJIEKTPOCHAOKEHUS MPOEKTUPOBAHUS CUCTEM

o0bexToB I1]]

a1eKTpocHa0KeHUst 00beKTOB I1]],

YMeTh: OLIEHUBATh MpeIaracMbie
peIIeHHsI TPH TPOSKTHPOBAHUU U
ONTUMHU3AIHNHA CUCTEM
anekTpocHabkeHus 00bexToB I1]] ¢
TOYKH 3PEHUS TEXHUKO-
SKOHOMUYECKOH 2 (HEKTUBHOCTH

Brnagers: HOpMAaTUBHO-TEXHUYECKOM
A METOIMYECKON 0a30i1 000CHOBaHUSA
¥ BBIOOpA ONTUMAJIBHBIX CHCTEM
a71eKTpocHaOKeHUs 00beKTOB I1]],

[IK-1.3. Vcnons3yer
COBpPEMEHHBIE CpPE/ICTBA
ABTOMATH3AIHMH TIPH
MIPOEKTUPOBAHUH CUCTEM
ANEKTPOCHAOKECHUS
o0bekToB I1]]

3HaTh: aKTyaJIbHBIC 33/1a4U U
po0JIeMbl POSKTUPOBAHUS U
ONTUMU3AINHA CUCTEM
ANEKTPOCHAOKEHHS

YMeTh: BEIOUpaTh COBPEMEHHOE
3JIeKTPO00OpYyI0BAHUE IPU
IMPOCKTUPOBAHNU U ONITUMU3AITUU
CHCTEM 3JIEKTPOCHAOKEHUS C
HCITIOJIb30BAHUEM IIPUKIIAAHBIX
IPOrPaMMHBIX IPOAYKTOB

Biragers: 0CHOBHBIMM IpHEMaMH
aBTOMaTH3UPOBAHHOTO
MPOEKTUPOBAHUS CUCTEM
ANEKTPOCHAOKEHHS




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI
b51.B.01.01 «IIpoexkTHpoBaHie 1 ONTUMHU3ALNSL CUCTEM DJIEKTPOCHAOXKEHUS 1)

Cemectp nzyuenus 1

®opMbl TEKyILLEr0

Harpy30K Ipu

Bun . KOHTPOJIA
. HanmeHnoBaHMe TeM 3aHATHH Oo0beMm,
Moayas (pa3gen) | y4eOHOM . Cemectp banabl | UHTEepakTuB, 4.| (HAMMEHOBaHHE
(yueOHOM padoThI) 4.
padoThI OLIEHOYHOI0
cpeacrsa)
Pazpen 1 Jlek. OTanbl IPOEKTUPOBAHUS CUCTEM 1 2 - - Bomnpocsl BXogHOTO
OcHOBHBIE 331291 anekTpocHaOxeHus. O0mme TpedoBaHus, KOHTPOJIS,
[IPOCKTUPOBAHUS U MpeAbSBISEMbIE K CUCTEMaM KOMILJIEKT TECTOB
ONTUMU3ALNU AIIEKTPOCHAOKEHUS
CUCTEM Cp. CamocTrosiTeIbHOE U3YUYECHHE
HIIEKTPOCHAOKEHUS TEOPETUYECKOr0 MaTepuasa o yueOH1uKam
1 y4eOHBIM OCOOUSM C TOJITOTOBKOM K
MPAKTUYECKUM 3aHATUSIM (TTOJTOTOBKA K
TECTHPOBAHUIO)
Paznen 2 Jlek. OCHOBHBIE XapaKTEPUCTUKHU 1 2 - - Kommnekr 3amay
XapakTepHble notpeluTeneil 371eKTpoIHeprun
0COOEHHOCTHU
DIIEKTPOYCTaHOBOK
[IPEATPUITUI
Cp. CaMocTosATeIbHOE NU3YUYEHHE 1 8 - -
TEOPETUYECKOr0 MaTepuasa o yueOH1uKam
U Y4eOHBIM MOCOOHSIM € TIOJTOTOBKOM K
MIPAKTUYECKUM 3aHATHSIM (peleHue 3a1a4)
IIp. XapakTepHble 0COOCHHOCTH 1 2 - - Kommnekr 3amau
3IEKTPOYCTAHOBOK MPEANPUITUIA
Pa3IMYHbIX OTpaciel MPOMBIIITIEHHOCTH
Pa3nen 3 Jlek. WnauBuayanbHble rpadMKy HArpy30K U UX 1 2 - - Kowmmexr 3agau
Omnpenenenue XapaKTePUCTUKU
pacuyeTHBIX




®opMbl TEKYLIEr0

pacIpeieeHust IeKTPUIECKO SHEprin

Bun . KOHTPOJIA
N HaumeHoBaHue TeM 3aHATHI Oo0bem
Monayas (pa3gen) | y4eOHOM . Cemectp > | Bbanaabl | UHTEpaKkTUB, 4.| (HAMMEHOBaHUeE
(yueOHOM padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacrsa)
CIydaitHOM
XapakTepe
rpaduKOB Harpy30K
Jlek. ['pymmoBsie rpaduKu HArPY30K U UX 1 2 Kommnekr 3amau
XapaKTEPUCTUKU
Jlek. Metobl onpeaeIeHus: paCuETHBIX 1 2 - - Kommnekr 3amay,
Harpy3oK IpU CIy4ailHOM XapakTepe KOMILIEKT TECTOB
rpa)MKOB Harpy3okK.
Jlek. AHanu3 METOJI0B pacueTa 3JIEKTPUUYECKUX 1 2 - -
Harpy3oK
Cp. CamocTosiTeTbHOE H3YUCHHE 1 12 - -
TEOPETUYECKOT0 MaTepHaa o yueOHuKaM
1 y4eOHBIM TTOCOOUSIM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (pelleHue 3a/1a4,
MOATOTOBKA K TECTHPOBAHUIO)
I[Ip. WuauBuayanbHbIE U TPYITOBBIE TpadUKH 1 2 - - Kommuekr 3anauy,
Harpy30K M UX XapaKTEePUCTHUKUA. MeToabl KOMILJIEKT TECTOB
ONpeIeTICHUS] PACUETHBIX HArpy30K MpH
CIIy4aiilHOM XapakTepe rpaduKoB Harpy30K
Pasnen 4 JIexk. OCHOBHBIE IPUHIUIIBI IOCTPOEHHUSI CXEM 1 2 - - Tembl DOKIIaI0B
Pacrnipenenenue pacrpeeneHus dIEKTPUIECKON YHEPTUr
DIEKTPUYECKON npu HanpspkeHuu Boime 1000 B
PHEPTHUH MPU (pammanbHBIE CXEMBI, MAaTHCTPAJIbHEIE,
HaIPSKEHUU BbIIIIE CXEMBI)
1000 B
Jlek. OCHOBHbIE TPUHIUIIBI IOCTPOEHHUSI CXEM 1 2 - - Tembl 10KI1a70B




®opMbl TEKYLIEr0

Bun . KOHTPOJIA
Monayas (pa3gen) | y4eOHOM HaHMeHOBaH?e TeM 3ansTi Cemectp Obr.em, banabl | UHTEepakTHB, 4.| (HAMMEHOBaHHE
(yueOHOM padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacrsa)
npu HanpsibkeHuu Boime 1000 B
(KOJIBIIEBBIC U METJIEBBIE CXEMBI)
Jlek. CucTemMbl BHEIIHETO U BHYTPEHHETO 1 2 - - Tembl 10KI1a70B
aeKTpocHaO)eHUs peanpusiTust. CXembl
BHYTPHU3aBOJICKOI'O pacIpeiesIeHUs
AJIEKTPOIHEPTUU
Cp. CaMocTosATenbHOE NU3YYEHHE 1 8 - -
TEOPETHUYECKOT0 MaTepualia 1o yueoOHuKam
1 y4eOHBIM OCOOUSM C TOJITOTOBKOM K
MPAKTUYECKUM 3aHATUSIM (ITOATOTOBKA
JTOKJIa/1a)
IIp. CxeMbl BHYTPU3aBOJCKOTO paclpeieleHUs 1 2 - - Tembl 10KI1a10B
AJIEKTPOIHEPTUU
Jlek Kommnonosku u cxemul I'TIIT u I'TIB. 1 2 - - KowmmiexT 3amau
Cp. CamocTosiTeTbHOE H3YUCHHE 1 12 - -
TEOPETUYECKOT0 MaTepuaa rno yueOHuKam
1 y4eOHBIM TTOCOOUSIM C TTOATOTOBKOM K
MIPAKTUYECKUM 3aHATHIM (peleHue 3a1a4)
IIp. Br160p ontumansHoro pasmernienus ['TITT 1 2 - - Kommuiekr 3amau
u PII Ha TeppuTOpUU IpEeANIpUATHS
Paznen 5 Jlek. [IpoGnemMbl CHIKEHHS peaKTUBHOM 1 2 - - TeMbl TOKITIAI0B,
Pexxumbl MOIIIHOCTH B CHCTEMAaX dJIEKTPOCHAOKEHUS KOMILJIEKT TECTOB
[PEaKTUBHOMN Jlek. TexHn4YecKre ¥ SKOHOMUYECKHE 1 2 - - Tembl TOKIAI0B,
MOIIIHOCTH B XapaKTEPUCTUKUA UCTOYHUKOB PEAKTUBHOM KOMILJIEKT TECTOB
crucTeMax MOIITHOCTH

PIEKTPOCHAOKEHUS




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Jlek.

OnTtumansHOE pa3MeleHue
KOMIIEHCUPYIOIUX YCTPOMCTB B CUCTEMAX
JIEKTPOCHA0KEHUS

Kommiekr 3amau

Cp.

CamMocTosATeIbHOE U3YUYEHHE
TEOPETUYECKOTO MaTepHaa 1o yueOHHuKam
1 y4eOHBIM TIOCOOUSIM C TIOJITOTOBKOM K
MPAKTUYECKUM 3aHATHUSIM (ITOJITOTOBKA
JOKJIa/1a, pelIeHue 3a/1a4, HOrOTOBKA K
TECTUPOBAHUIO)

10

Pacuer u onTumansHOE pa3MeleHHE
KOMIIEHCUPYIOLIMX YCTPOUCTB B CUCTEMAX
9IEKTPOCHAOKEHUS

TeMbI TOKIIam0B,
KOMILICKT 3aJ1a4

Pa3nen 6

Metoasl peleHust
ONTUMH3ALMOHHBIX
sagad B COC

JIexk.

MaremaTtnueckast opMyIHpOBKa 3aJauu
ontumuzanui. [lonsarne neneBoi
(GyHKINHU, TPAHUYHBIX YCIOBUH,
OTpaHUYECHUH. YUeT OTpaHUYECHUN B BUJIE
CHCTEM HEPABEHCTB U YPABHEHUM.
JlomycTMO€e MHOKECTBO pEIIEHUN
MeTo bl ONTUMH3ALHH.

Kommnekt 3amau

CaMocTosATeIbHOE NU3YYEHHE
TEOPETUUYECKOI0 MaTepHasa 1o yueOHuKam
U Y4eOHBIM MOCOOHSIM € TIOJTOTOBKOM K
MIPAKTUYECKUM 3aHITHIM (peleHue 3a1a4)

12

IIp.

[IpumeHeHue npsMOro MeToaa
ONTUMM3aLMK, MeToAa Jlarpanxka,
IpaJIMEHTHBIA METO/A PELICHUS
OIITUMHU3AIIMOHHBIX 3a1a4Y B CUCTEMaxX
ANEeKTpocHaO)eHUsl. MeToIbl

Kommnekr 3amau




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

MaTeMaTUYECKOTO MPOrPaAMMHUPOBAHMUS.
MeTob! SKCIIEPTHBIX OLEHOK, 00IaCTH UX
npuMmeHenus. [Ipumenenne merona
9KCIIEPTHBIX OLIEHOK NP BBIOOpE
[1apaMETPOB U MECTOIOI0KEHUS
VMCTOYHMKA TUTAHUS

Paznen 7

Bri6op
paloOHaIbHBIX
HaIPSKEHUN
[MATAIOIIEN U
pacrpeieuTeNbHOM
CETU

Jlex.

Br160p parmoHaabHOro HanmpsKEHUs
MUTAIOUIEH U pacTipeeTuTeNIbHON ceTn
aQHAJIMTUYECKUMHU METOJaMU U METOJIaMH1
IJIAaHUPOBAHUS SKCIIEpUMEHTA

KomruiekT 3agau

Cp.

CamMocTosATeIbHOE U3YUYEeHHE
TEOPETUYECKOT0 MaTepHaa 1o yueOHuKam
1 y4eOHBIM TTOCOOUSIM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHUAM (pelleHne 3a1a4,
MIOJITOTOBKA K JIOKJIA]TY)

10

IIp.

Be100p panmoHanbHOro HanpsKeHUs
MUTAIOUIEH U pacTipeieTuTeNIbHON ceTn
AHAJTMTUYECKUMH METOAAMU ¥ METOJIaMH
TJTAHUPOBAHUS SKCIIEpUMEHTA

KowmmiexT 3amau,
TEMBI JTOKJIA0B

Pa3men 8
PanmonanbHbIN
BHIOOp CHIIOBBIX
TpaHcGopMaTopoB B
cHCTEMax

PIEKTPOCHAOKEHUS

JIek.

OnTumanbHOE pa3MeleHNe HCTOYHUKOB
MUTAHUS HA TEPPUTOPUU NPEATIPUITUS

Komiiekt 3agau




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Cp.

CamocTrosTenbHOE U3yUYECHHE
TEOPETUYECKOTO MaTepuaia no yueOHuKam
1 y4eOHBIM OCOOUSM C TOJITOTOBKOM K
MPaKTUYECKUM 3aHATHUM (pelleHue 3a1ad,
MOJITOTOBKA K TECTUPOBAHUIO)

10,75

IIp.

Bb160p uncna 1 HOMMHAIBHON MOIIIHOCTH
cunoBbIx Tpancpopmaropos ['TIIT u TII ¢
Y4ETOM XapaKTEPUCTUK HArpy30K U
9KCILTyaTaIMOHHBIX OCOOCHHOCTEM
TpaHcHopMaTOpOB

KommuexT 3amau,
KOMIIJIEKT TECTOB

CamocTrosiTeIbHOE U3YUYECHHE
TEOPETUYECKOr0 MaTepHaa o yueoOH1uKam
1 y4eOHBIM OCOOUSM C TTOJITOTOBKOM K
MPOMEKYTOUYHOM aTTECTAMH

13

ITA

Cpaua 3auera

0,25

Hroro:

144




51.B.01.02 «IIpoekTupoBaHi€e U ONTUMHU3ALMS CHCTEM DIIEKTPOCHAOKEHHUI 2)»

Cemectp uzyuenus 2

®opMbl TEKYILEr0

Bun . KOHTPOJIA
Moayas (pa3gen)| y4eOHOM HaHMeHOBamfe TEM 3AHITHH Cemectp Obnem, banabl | UHTEpaKkTUB, 4.| (HAMMEHOBaHUE
(yueOHoM padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacrsa)
Pazmen 1 Jlek. [InanupoBaHue yCTaHOBIECHHON MOILIHOCTH 2 2 - - KomruiekT 3agau
Ob6ocHoBaHMe aneKTpocTaHuui. Onpenenenre
[1€1€CO00Pa3HOCTH TpeOyeMoro 3HaUEHUs pe3epBa
BBO/Ia TEHEPHUPYIONIEH MOITHOCTH.
reHepupYyIoLIeit Jlek. [TonsiTue momHOrO pe3epBa, paboyero 2 2 - - KommuiekT 3agau
MOIIIHOCTH U3 pe3epBa, aBapuIHOTO pe3epBa
YCJIOBHS IIOJIHOTO | JIek. IIpumeHeHne KpuTepues, 2 2 - - Kommuiekr 3anauy,
>JIEKTPOCHAOKEHNUS YCTaHaBIMBAIOIIUX KOHEYHYIO HAJEKHOCTD KOMIUIEKT TECTOB
noTpedurteneit AIIEKTPOCHAOKEHHS TOTpeOuTENeH
Cp. CamocTosTenbHOe U3Yy4YEHHE 2 4 - -

TEOPETHYECKOr0 MaTepHaia Mo yuyeOHuKam

U y4eOHBIM TMOCOOHMSM C TOJTOTOBKOM K

MPaKTUYECKUM 3aHATUSM (pelIeHue 3ajad,

MOJITOTOBKA K TECTUPOBAHUIO)
Paznen 2 Jlexk. OcCHOBHBIE OTPaHUYEHHUSI, HAKJIAIHIBAEMbIC 2 2 - - KommuexT 3amau,
O6ocHoBaHMe Ha COC B aBapuiHBIX U MOCIEABAPUNHBIX TEeMBI JOKJIa1a
CXeM peKuMax
[PUCOECTUHEHUS
noTpeduTenei K
PIEKTPOIHEPIo-
cucreme

Cp. CaMocTosTeNnbHOE U3YUEHNE 2 4 - -

TEOPETUYECKOr0 MaTepuasa 1o yueOHuKam
U Y4eOHBIM IOCOOHSIM C IOATOTOBKOM K




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHOI1 padoTHI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

NPaKTUYECKUM 3aHATHSIM (TIOATOTOBKA K
JIOKJIaAy, pelieHue 3a/1a4)

IIp.

OCHOBHBIE KPUTEPUH, IPHHUMAEMBIE TIPH
000CHOBAHUHU CXEM MPUCOEAUHEHUS
HOTPEOUTENCH K DIICKTPOIHEPTOCUCTEME

KowmmiexT 3amau,
TEMBI JOKJIa0B

Paznen 3
O0ocHOBaHUE
crroco0oB
OrpaHHYCHUS
TOKOB KOPOTKOTO

Jlexk.

OcHoBHbIE CTIOCOOBI OIrpaHUYEHUSI TOKOB
KOPOTKOI'O 3aMbIKaHUs B CHCTEMax
AJIEKTPOCHAOKEHUSI: CXEMHBIE PELLICHUS;
CTallMOHAPHOE U ABTOMATHYECKOE JeJICHHUE
cetu npu K3

KommiexT 3amau,
TEMBI TOKJIaJ 0B

3aMBIKaHU B
crcremax
PIIEKTPOCHAOKEHHUS]

Jlexk.

OcHoBHBIE CTTOCOOBI OTrPaHUYCHHS TOKOB
KOpOTKOFO 3aMbIKaAHHUA B CUCTCMaAX
AIIEKTPOCHAOKEHHSI: TPUMEHEHHE
TOKOOTPAHUIUBAIOIETO
AIIEKTPOOOOPYIOBAHMS; OTPaHUYCHHE
TokoB K3 Ha 3eMitro

KommiexT 3amau,
TEMBI JIOKJIaJIOB

Jlexk.

OcHOBHBIE TIOJIOKEHHUST 000OCHOBAHUS U
BBIOOPA ANEKTPOOOOPYIOBAHUS CUCTEM
AIEKTPOCHAOKEHUS

Kommniekr 3amau

CamocrosTenbHOE 3ydYeHue
TEOPETHYECKOTO MaTepHaia o yaIeOHNKaM
U Y4eOHBIM ITOCOOHSIM C TIOATOTOBKOM K
NPaKTUYECKUM 3aHATHIM (TIOATOTOBKA K
JIOKJIa/ly, pelleHHne 3ajiay, MOATr0TOBKA K
TECTUPOBAHUIO)

IIp.

OcHOBHBIE TIOJIOKEHUST 00OCHOBAHUS U
BBIOOpA AJIEKTPOOOOPYIOBAHUS CHCTEM
AIIEKTPOCHAOKEHHU S

KommiexT 3amau,
TEMBI JJOKJIaIOB,
KOMILIEKT TECTOB




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHOI1 padoTHI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Pa3nen 4

Bri6op cxem
[IOICTAHIIUN B
crcTeMax
PIICKTPOCHAOKEHHUS]

Jlek.

OcHOBHbIE KPUTEPUH, YUIUTHIBAEMbIE ITPU
BBIOOPE AIIEKTPUUECKOM CXEMBbI
MOJICTAaHIIUHU B CHCTEMax
ANEKTPOCHAOKEHUS

TeMBI TOKJIaI0B,
KOMILJIEKT 3a1a4

Cp.

CaMocTosTenbHOE U3yUEHNE
TEOPETUUECKOr0o MaTepuana 1no yueoOHuKam
U y4eOHBIM MOCOOMSM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHUSIM (ITOJITOTOBKA K
JIOKJIaAy, pEeIIeHHE 3a/1a4)

IIp.

XapakTepHble CTPYKTYPHbBIE CXEMBI
MOJICTAaHIMI ¢ TpaHcPopMaTopamMu U
aBTOoTpaHchopMaTOpaMu Ha pa3HbIX
KJ1accax HalpsDKEHUst

TeMmbl JOKIIa0B,
KOMIIIEKT 3a7a4

Jlek.

Ob6ocHoBaHMe BbIOOpa TUIIA, YKCIA U
MOIIIHOCTH TPaHC(HOPMATOPOB U
aBTOTpaHC(HOPMATOPOB

Kommnexr 3amau

Jlek.

Ob6ocHoBaHMe BbIOOpa TUIIA, YKCIA U
MOIIIHOCTH TpaHC(HOPMATOPOB U
aBTOTpaHCc(OPMATOPOB

KowmmiexT 3amau,
KOMIUIEKT TECTOB

CamocTrosTenbHOE U3yUYEHHE
TEOPETUYECKOTr0 MaTepuaia no yueOHuKam
1 y4eOHBIM MOCOOUSM C TIOATOTOBKOM K
MPAKTUYECKUM 3aHATUSM (peLIeHHe 3a/1ad,
MOJIFOTOBKA K TECTUPOBAHUIO)

IIp.

O6ocHoBaHue BbIOOpa TUIIA, YKCTIA U
MOIIIHOCTH TpaHC(HOPMATOPOB U
aBTOTpaHC(hOPMATOPOB

Kommnekt 3amau




®opMbl TEKYLLEro

Bun . KOHTPOJIA
N HaumeHoBaHue TeM 3aHATHI Oo0bem
Moayas (pa3gen)| y4eOHOM . Cemectp > | Bamabl | UHTepakTHB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoTHI) 4.
padoThI OLIEHOYHOI'0
cpeacrsa)

I1p. O6ocHOoBaHME BBIOOpA THIIA, YUCTIA U 2 2 Kommekr 3anauy,
MOIIHOCTH TPaHC(HOPMATOPOB U KOMILJIEKT TECTOB
aBTOTpaHC(HOPMATOPOB

Paznen 5 Jlek. Ucxonnble qanubie 1715 BEIOOpA Yncia U 2 2 - - TeMbl TOKIIaI0B,
Br16op cxem MortHocTH TypooreHeparopoB TOL[ u ADC KOMIUIEKT 3a7a4
PIEKTPOCTAHIINI

(TOL, ADC, I'2C,

'ADC)

Jlek. OcHOBHBIE KPUTEPUU MPU BBIOOpE 2 2 - - KommnekT 3amau
anekTpuueckux cxem TOLI. DnekTpuueckue
cxemsl TOL] ¢ monepeyHbIMH CBS3SIMH,

OJIOYHBIMH CXEMaMH

Cp. CaMocTosiTenbHOE U3YUYEHNE 2 8 - -
TEOPETHUECKOT0 MaTepuasa mo ydeoOHuKam
¥ y4eOHBIM MOCOOUSM C TIOJITOTOBKOM K
MPaKTUYECKUM 3aHATUSM (PEIICHHE 3a7a4,

MOJITOTOBKA K JTOKJIATY)

IIp. OcHOBHBIE KPUTEPUU TPU BHIOOpE 2 2 - - KommuekT 3anauy,
anekTpuueckux cxem TOLI. DnekTpuueckue TEeMBI JOKJIaJIOB
cxemsbl TOL] ¢ monepeyHbIMH CBS3SIMH,

Os10uHBIMH cXxeMaMu. OCHOBHBIE THITBI
ADC. OcHOBHBIE KPUTEPHH ITPU BbIOOpE
anekTpudeckux cxem ADC

Jlek. O6ocHoBaHME BEIOOpA CXEM 2 2 - - TembI DOKIIaI0B
anektpudeckux coenqnHeHnii '9C u TADC.

Jlek. Cxembl komnioHOBKH ['DC u 'TADC 2 2 - - KommiekT TectoB

Cp. CamocrosTenbHOE U3yUYCHHE 2 8 - -

TCOPCTUICCKOTO MaTCpHUadJia 1o y‘le6HHKaM




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHOI1 padoTHI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

1 y4eOHBIM MOCOOUSIM C TIOATOTOBKOM K
MPaKTUYECKUM 3aHATUSIM (ITOATOTOBKA K
JOKJIay, , MOJATOTOBKA K TECTaM )

IIp.

Crpykrypublie cxembl [DC u I'ADC.
CxeMbl KOMIIOHOBKU HACOCOTYPOUHHBIX
arperaroB Ha TADC

TeMmbl foKIaq0B

Pazmen 6

Br160p cxem
PIEKTPOCTAHIIHIM C
ra3oTypOMHHBIMU
U TIapOTa30BbIMU
YCTaHOBKaMHU

Jlek.

[lepcrieKTHBBI pa3BUTHUSL OTEYECTBEHHOMN
AJIEKTPOIHEPIeTHKHU ¢ TpuMeHeHueM B1D

Temnbl fokIag0B

Jlexk.

OcHOBHBIE THITBI TA30TYPOUHHBIX U
Mapora3oBbIX YCTAaHOBOK. CTPYKTYpHbIE
cxeMbl anektpoctanuuii ¢ I'TY u [II'Y

TeMbI TOKITag0B,
KOMIIJIEKT TECTOB

CamocTosTenbHOe H3y4eHue
TEOPETUYECKOTO MaTepHaia 110 y4eOHNKaM
¥ y4eOHBIM ITOCOOUSM C TIOATOTOBKOM K
MPAKTUYCCKUM 3aHATUAM (HOI[FOTOBK& K
JIOKJIa]1y, MOJITOTOBKA K TECTUPOBAHUIO)

OCHOBHBIE THUIIBI FA30TYPOUHHBIX U
Napora3oBbIX YCTaHOBOK. CTPYKTYpHbIE
cxemsl anekTpocTaniuii ¢ I'TY u IIT'Y

TeMbl JOKITaA0B,
KOMILJIEKT TECTOB

CamocTrosTenbHOE U3yUYEHHE
TEOPETUYECKOTr0 MaTepuaia o yueOHuKam
1 y4eOHBIM MOCOOUSM C TIOATOTOBKOM K
IIPOMEXKYTOUHOM aTTECTALMU

KoHTpounb

35,65

ITA

Cnaua »K3aMeHa

0,35

Hroro:

144




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JUist OLleHKH 3HAHUH, YMEHHUS ¥ YPOBHS MPO(ecCHOHAIBHBIX KOMIIETEHIUH, TPHUOOPETaeMBbIX
BBIIIYCKHUKOM B IIPOLIECCE HM3YYEHUs IUCLMIUIMHBL «[IpoeKkTupoBaHHME M ONTUMHU3ALHUA CUCTEM
AIIEKTPOCHAOKEHUS», UCTIONB3YIOTCS TEXHOJIOTUN TPAJAULIMOHHOTO O0yUCHHS:

- JICKLUU;

- IPAKTUYECKHE 3aHATHSI C YCTHBIM OIPOCOM O0YYaIOIIUXCS U 3aKPETUICHUEM TEOPETUYECKOTO
MaTepuana;

- UHJVBUIyaJIbHBIC U IPYIIIIOBbIE KOHCYJIbTALUU 110 TEOPETUYECKUM U IIPAKTUYECKH BOIIPOCAM
Kypca,

- BBIIMIOJIHEHUE TPAKTHYECKUX 3aJaHui, KOTOpBIE IO3BOJIAIOT MPUOOPECTH TNPaKTHUYECKUE
3HAHUS U HaBBIKK PELIEHUs 33/1a4M U pabOThl C HOPMATUBHOM, METOANYECKOM, HAYYHO-TEXHUUYECKON
U CIIPaBOYHOU JIUTEPATYPOU;

- IPOBE/IEHUE PA3JIMUYHBIX (POPM CaMOCTOATENBHOM paboThl, KOTOpask BKIKOYAET MOATOTOBKY K
JIEKIIMOHHBIM M IPAKTUYECKUM 3aHATHIM, IIOATOTOBKY JOKJIAAa M €ro IPE3eHTalUU K 3alluTe Ha
IIPAKTUYECKOM 3aHATUU.

6. MeTtonnyeckue yKa3aHus M0 OCBOEHUIO THCIHILIHHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMMTBHCA: C COJAEpKAaHMEM pabodeil Mmporpammbl
mucuiineel (nanee — PIIJI), ¢ menmssMu W 3agadaMu JUCHUILIMHBL, €€ CBA3SAMHU C JPYTHMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKMMH pa3pabOoTKaMyd 10 JaHHOU
JMCLUILIMHE.

6.2. MGTOZII/I‘IGCKI/IC YKa3aHus 110 IIOATOTOBKE K JICKIIMOHHBIM 3aHATUSAM.

B xone nexkumii paccMaTpuBalOTCS OCHOBHBIC TIOHSTHS TEM, CBS3aHHBIE C HHMHU
TEOPETHUECKHUE U MPAKTUUECKHUE MPOOJIEMBI, JAIOTCS PEKOMEHIAIMH JJII CAMOCTOSATEILHON PabOTHhI
U TOArOTOBKE K TMPAKTUYECKUM 3aHATHAM. [lodTOMy wH3ydeHHWE IUCHUIUIMHBI Tpedyer
CHCTEMaTHYECKOTO ¥ IIOCJIEOBATEIBHOTO HAKOIUIEHUS 3HAHWM, CIEJOBAaTEIbHO, IPOMYCKH
OTJENIBHBIX TEM HE IMO3BOJISIOT IIYOOKO OCBOMTH mpenMmer. OOydaromumcs HeoOXOIUMO: Mepen
KOKIOW JIEKIMEeHd IpocMaTpuBaTh pabodyl0 MpOrpaMMy JUCHMIUIMHBL, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHIYeMYIO JIUTepaTypy, YTO MO3BOJIIUT CIKOHOMUTH BpeMs Ha OCBOEHHE TEMbI Ha ayAUTOPHOM
3aHATUM; TIEpe]] OdYepeqHON JIeKIHeH HeoO0XO0AUMO TPOCMOTPETH/TIOBTOPUTH MAaTepHAIIBI
npensiaymeit sekuuu. [Ipu 3aTpyqHEHHsSX B BOCHPHUSATHM MaTepuaia cieiyeT oOpaTUThCs K
OCHOBHBIM JIMTCPATYPHBIM HCTOUYHHUKAM.

6.3. Meronnyeckue yka3zaHHs IO MOJTOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psily PaCCMOTPEHHBIX Ha JIEKIHUAX BOIPOCOB, 3HAHUN 110 COBPEMEHHBIM METOJIaM IMPOEKTHPOBAHHUS
CHUCTEM TMOTpeOuTenell pa3aIuvHBIX TPEANPUATAN U OCHOBHBIX CIOCO0AaX MOCTPOEHUS CHUCTEM
ANIEKTPOCHAOXKEHHUS; 10 METO/aM pEelIeHHs] ONTHUMH3AlMOHHBIX 3a/lad B AJIEKTPOCHAOKEHUU U
BOIIPOCAM OINTHMM3ALUN CTPYKTYpPbl M PEKHMOB 3JIEKTPUUYECKHX CETE€H MNPEANPUITHH; YMEHUS
IPOU3BOJIUTH BEIOOP SKOHOMUYECKH OOOCHOBAHHBIX CXEM M PEKHUMOB CHCTEM JIEKTPOCHAOKEHHUS.
Ha npakThdeckux 3aHATHUSX  Pa3BHBAIOTCA  CIIOCOOHOCTH  HCIIOJB30BaTh  COBPEMEHHBIC
UH(OPMAaLIMOHHbIE TEXHOJIOTHH, YIIPABIATH HHPOPMAaLIUEl ¢ MPUMEHEHHEM MTPUKIIAHBIX IPOrpaMM;
HCIIOJIB30BATh CCTCBBIC KOMIIBIOTCPHBIC TCXHOJIOTUH, 0asnl JaHHBIX W MaKEThl MPUKIAJHBIX
npoaykToB. [Ipu MOAroToBKe K MPaKTUYECKUM 3aHATHIM KaXKIbIil 00yJaroMics JTOIKeH:

— U3YYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepPHAJIbI JIEKIIHH;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCEHI 110 I/ISYI-IaeMOﬁ TEME,

— BBINOJIHUTH JIOMAIIIHEE 33aJaHHe — pellleHHe 3a7ay, PeKOMEHJIOBaHHbIX NpernojaBareieM
IIpU U3YUCHUU Ka)K)IOﬁ TEMBI 3aHATHS.

Ilo 3amanuro mnpenogaBarens OOydYaIOUIMICA JOJDKEH MOATOTOBUTH JOKJIAA IO TeMe
HPaKTHYECKOT0 3aHATH. B mporiecce MoAroTOBKY K MPaKTHYECKUM 3aHATHSIM 00yJaromfecs MOTyT
BOCIIOJIB30BATHCA KOHCYJIbTAllUAMUA NPCIIOAaBaATCIIA.



6.4. CamocTosiTeNbHas paboTa BKJIIOYAET B ceOs BBHIMOTHEHUE PA3JIMUYHOTO poja 3aJaHuil 1
CaMOCTOSITENIbHOE M3YYCHHE TEOPETHUECKOro MarepHajga Mo y4eOHHKaM M y4eOHBIM MOCOOHUSIM C
HOJArOTOBKOHM K NMPakTUYECKUM 3aHATUAM. KOHTpOJIb caMOCTOATENbHONW paboThl 00yUaromuxcst Hal
IIPOrpaMMOil Kypca OCYIIECTBISETCS B XOA€ NPAKTUYECKHUX 3aHATHH (YCTHBIM OIpOC, pelieHHe
3aj1ay, MyOJIMYHOE BBICTYIJICHUE C IOKJIAZIOM 110 BIOpAaHHOM TeMe, TECTUPOBAHHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
Cemectp
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
1 IIK-1.1 TectoBrle 3amanus NeNe 1-7; 15-29; 45-
47; 67

Tewmsbl nokimanoB NeNe 1, 2-4, 5,6, 7-11
Pacuetnrie 3agaum NeNe Ne 1,2, 3,6
Bormpocs! k 3auetry NeNe 7-10, 16-24

1 T1IK-1.2 TecrtoBrie 3amanus NeNe §-14; 52-55
Temsl noxitagoB NeNe 13-16, 20
PacueTHrie 3agaum NeNe4, 7

Bonpocsr k 3auery NeNe 1-6, 11-15, 26-
35,41-42

1 IIK-1.3 TectoBble 3amanus NeNe 30-44, 48-51,
56-66, 68-100

Tewmsl noxiagos NeNe 14, 17-19
PacueTtnrie 3agaum NeNe Ne 5, 8
Bonpocsl k 3auery NeNe 25, 36-40

2 TIK-1.1 TecrtoBrlie 3amanus NeNe 101--109, 153-
169

Tewmsl noximagoB NeNe 6, 13-20
Pacuernnie 3amaun NeNe Ne 1-3
Bonpocsl k 9k3ameny NeNe 16-30,43-45

2 IIK-1.2 TectoBsle 3amannst NeNe 121-131, 170-
200

Temnr goxmamoB NeNe 7-11

Pacuernsie 3amaun NeNe Ne 4,5
Bormpocs! k sk3ameny NeNe 1-15, 31-42,
46-53

2 IIK-1.3 TectoBsle 3amannst NeNe 111-120, 132-
152

Temnr goxmamoB NeNe 1-5, 12
PacueTtnrie 3agaum NeNe Ne 6, 7
Bonpocsl k sk3ameny NeNe54-62

7.2.1. TunoBble 3aJaHUsl WJIM HMHbIE MAaTepHAJIbl, HEOOXOAMMBIe /ISl TEKYyLIero
KOHTPOJIsA mo pucuuiinbe «I[IpoekTupoBanue U ONTUMHU3aLMs CHCTEM 3J1eKTPOCHa0keHus 1»

7.2.1.1. BXoaHOMH KOHTPOJIb

Bonpochl BXOZHOI0 KOHTPOJIS:

1. OcHOBHbBIE TEPMUHBI U OMPEENIEHUsI AIEKTPOCHAOKEHUS (IPUEMHHUK 3JIEKTPOIHEPTHUH,
HOTPEOUTENb 3JIEKTPOIHEPTHH, HIEKTPOCHAOKEHUE, CUCTEMA DJIEKTPOCHAOKEHUS, IIEKTPHUECKas
CeTh, TIOJICTAHIINS ),

2. Knaccudukarus 371eKTpONPHEMHUKOB 110 Pa3IMYHBIM TOKA3aTEeNAM;

3. IIpogomkuTenbHbINA, KPAaTKOBPEMEHHBIH, TOBTOPHO-KPATKOBPEMEHHBIN PEKUMbI paObOThI;

4. OcHOBHBIE TTOKa3aTeIH rpauKOB IEKTPUIECKON HArPy3KH;

5. Kakue pexXuMbl HEUTpaIu UCTIOIB3YIOTCS B JIEKTPUUECKUX CETAX;

6. Kateropuu Hafie:)KHOCTH JIEKTPOCHAOKEHUS TOTpeOUTENEH;



7. IloHsiTHE pacyeTHOW HArpy3KH;

8. OcHoOBHBIE TPEOOBAHUS, IPEABSIBISIEMbIE K TOCTPOSHHIO CUCTEM JIEKTPOCHA0KEHHUS;

9. Kakue ¢akTopsl SBIAIOTCS OINPEACTSIOUIMMU TpPU BBIOOpE MeCTa PACIOJIOKECHHUS
HCTOYHHUKA ITUTAaHUA,

10.Kakue BuAbl MPOBOJHUKOB MPUMEHSIIOTCS Ui KaHAIU3ALUK JIEKTPUUYECKON SHEPrUuu B
cUCTEeMax AIEKTPOCHAOKEHHUSI.

KpaTlcoe OlMMCaHHUE U PEIJIAMEHT BbLINNOJTHCHUSA

BxomHOI KOHTPOIIb TPOBOAMTCS HA MEepBOii JeKuu. OH mpeAcTaBiseT cO00 KOHTPOIbHBIN
cpe3 3HaHMH U3 10 OCHOBHBIX BOIIPOCOB, OTBETHI Ha KOTOpPbIE OOYyYarOIIMHCS JOJDKEH 3HATh B
pesyibTaTe W3YyYeHHUs NpPEAbAYIIMX AUCHUIUIMH 1O Tmporpamme OakanaBpuaTta. KoHTpousb
IPOBOJUTCS MO OLEHKE OCTaTOYHBIX 3HAaHUU mno aucuumuHaMm «lIpueMHukn M norpedurenu
AIIEKTPUUYECKON SHEPTHH CHCTEM SJIEKTPOCHAOKEHHS», «DIEKTPOIHEPTETHIECKUE CUCTEMBI U CETHY,
«DNEeKTpUYECKHE CTAaHIMM M MOACTAaHUUN», «CHCTEMbl 3JIEKTPOCHAOXKEHUS NPOMBIIIICHHBIX
npeanpusaTuit». IlocraBneHHbie BOIPOCH TPEOYIOT TOUHBIX U KOPOTKUX OTBETOB. BX01HOM KOHTPOJIB
IIPOBOAMTCS B TUCbMEHHOM BHJIE B TeueHue 15-20 MunyT. ITOrn BXOAHOI 0 KOHTPOJIS UCIIOJIB3YIOTCS
JUIs1 KOPPEKTUPOBKU METOJIUK IIPOBEICHHUS JIEKIIMOHHBIX U IPAKTUYECKUX 3aHATUH.

Kputepun ouenku:

- OTMETKa «3a4TeHO» BBICTABISIETCS 00y4JaroIeMycsi, €Clid JaHbl IPaBUJIbHbIC OTBETHI HA 4-
10 BompoCOB;

- OTMETKA «HE 3aYTEHO», €CJIU MPABWIbHBIX OTBETOB MEHEe 4-X.

7.2.1.2. 3agaun
Tunosble 3agaun:

1. OnpenenuTs pacueTHYIO Harpy3Ky JAJs JOMEHHOTO 11€Xa METaIIypruueckoro KoMOuHara,
€CJIM U3BECTHbl HAaUMEHOBAaHUs AueKTpornpueMHUKoB 0,4 kB, MX KOJIMYECTBO M YCTaHOBJIEHHAs
MOIIHOCTb: BeHTWJIATOPH! — 10 mo 28 kBt; razoouncrka — 14 mo 55 kBT; kpanbel — 6 mo 75 kBt
(I1B=25%); pasznuBounsie MamuHbl — 8 1o 40 kBt; 6erynst — 10 o 17 kBr.

2. B wmexanocbopounom 1exe ruiomaaplo 30x50 M> pasmemeno okoso 3000
ANIEKTPONPUEMHUKOB — B OCHOBHOM METAJUIOPEXKYIIHE CTaHKH, OOOpy/lOBaHHbIE CHCTEMA
AaBTOMATUYECKOTO PEryJIupoBaHus, a TakKe deKTpuueckue rneur. O01mias pacueTHas HarpyskKa mexa
1400 kBA. BbiOpaTh 4KMCIO U MOIIHOCTb CHJIOBBIX TpaHchopmaTtopoB 1exoBbix TII. CoctaBuTh
MPUHILIMITAATIBHYIO CXEMY AJIEKTPOCHAOXKEHUS 11exa.

3. Onpenenuth pacueTHyro Harpy3ky Ha mmHax 6 kB PII, ot koropsix nuratorcs: TII1 6/0,4
KB (Puonz=3150 xBt, P, =1420 kBT, O, =1390 kBap, Qxy=600 kBap, pror.max=300 KBT, pruos.min=11,2
kBT, n»=51); TI12 6/0,4 kB (Puons =2320 kBT1, Py, =1200 xBt1, Oy =650 xBap, Oxy=300 kBap,
DPronmax=45 XBT, puoy.min=3,2 KBT, n5=79); 3 UHAYKUHOHHBIE M€Y C Sy0,=1400 kBA, cosp=0,7.

4. BwiOpate Tumbl u MomHOCTh IexoBbix TII 10/0,4 kB coBmecTHO co cpeacTBamu
KOMIIEHCAIIUM PEaKTUBHON MOIIHOCTH, €CIIM U3BECTHBI pacueTHble HAarpy3KH M COSQ OTIENIbHBIX
rpynin 3ieKTponpueMHUKoB Ha HanpsbkeHuu 0,4 kB: 1 —S5,/=900 kBA, cos9;=0,8; 2 — 5,2=800 kBA,
cosp:=0,7; 3 — S§p3=1100 xBA, cosp;=0,65; 4 — $p4=920 kBA, cosp,=0,7. B nexe umerorcs
norpe6urenu 11 u 111 kareropuu (nons norpeduteneii 11 kareropuu — 20%). [Tiomans nexa 2000 M2,
CUHXPOHHBIX JABUTATENICH B CETAX HET. DHEProcUcTeMon 3afganbl BXoaHble J5;=1950 kBap, 0>,=0
KBap.



5. CripoeKTUPOBATh CXEMY JICKTPOCHA0KEHUS YIaCTKa 11€3a MAIIMHOCTPOUTEIILHOTO 3aBO/IA.
Hcrounnk nutanusi cusoBoit Tpanchopmarop TC3 1000/6/0,4. Ilepeyenb 000pyaOBaHUS ydacTKa:
METAIOPEXKYIIIUE CTAaHKU MeJKocepuitHoro mnpowus3BojactBa 10 mo 7,5 kBT; BeHTHISATOpHI
canTexHuueckue 6 mo 15 kBT; Hacock! 2 o 10 kBt; MHOTOmmuHAeHbLHBIE aBTOMAaThI 20 110 5,5 KBT;
TOYe4HbIe cTanoHapHbie MamuHbl 6 o 100 kBA, K3=1, I[/1B4=0,05; 1110BHbIE CBApOYHBIE MAILIUHBI
8 mo 40 kBA, K3=0,95, I1B+=0,05.

6. Ha muexomoii Tpanchopmaropuoit mnoncranmwu (TII) ycTaHOBIEH OIWUH CHIOBOU
tpanchopmatop TM-1000/6/0,4. Koaddumuent 3arpy3ku tpanchopmaropa 0,8. Korddumment
MOILHOCTH Harpy3Kku, NoaxiaoueHHo K nexoBoil TII 0,65. OnpenennTs n3MEHEHUE HANIPSHKEHUSI Ha
muHax HH TII npu nmoakroueHnn KoHAeHCATOpHOM O6atapen MomHocThio 400 KBap.

7. OnpenenuTh MaKCUMAJIBHYIO ITOTEPIO HAIPSKEHUS B KabenbHOM inHNM, uTaromieit P11, k
KOTOPOMY IOJIKJIFOUE€HBI CBAPOYHBIC MAIIUHBI CO CICAYIOMUMH JaHHBIMU: MamuHbl 8§ 1o 40 kBA,
K3=0,95, I1B=0,05.

8. Ha mpemnpustun ectb 5 moxcranuuid A, B, C, D u E nanpsxkenuem 10/0,4 kB,
pacroyioxkeHHbIX B Toukax ¢ koopaunaramu (10; 10), (30; 50), (16,667; 29), (0,555; 29,888) u
(22,2221; 49,988), cooTBETCTBEHHO, Ha MIOCKOCTU Xy. IlycTh paccTosiHue MeXIy ABYMsI TOUKAMH
oTpaxkaet JuiHy kKabenpHo ymHuM 10 kB. [Ipennpustie mnanupyet noctpouts I'TIIT 110/10 kB B
HEKOTOPOH TOUKe TIockocTu. [Ipenmonaraercs, 4To B CUI0BBIC TpaHCPOPMATOPHI MOcTaHIul A, B,
C, D u E paborator cpennee yacoB B roay 4500, 4700, 6000 u 7500 coorBercTBeHHO. ['1€ HYXHO
noctpouts I'TIIT, 4T0OB MUHUMH3HUPOBATH IOTEPH MOIIIHOCTH B KaOenbHBIX JIMHUIX 10 KB?

KpaTlcoe OIMMCAHHUE U PErJIaMEHT BBINOJTHCHUSA
3aI[aHI/I€ BBITIOJIHACTCSA ITHCHbMCHHO. OIIGHI/IBaeTCﬂ MMPaBHUIILHOCTL BBLINIOJIHCHUA 3adaHUsA U
KOJIMYCCTBO AOIMYHICHHBIX IIPH BBITIOJIHCHUH 3alaHUA OIIHOOK.

Kpurepun onenkn:

- OTMETKA «3a4YTE€HO» BBICTABIIAETCA O0YYaIOMIEMYCsl, €CIIM 3a/1a4a pelleHa MPaBIIBHO HIIH
pelleHa ¢ He3HAYUTEIbHBIMH OIINOKaMH;

- OTMETKa «HE 3a4TEHO» BBICTaBIIETCA OOydaroIeMycs, eClii 3ajada He pelieHa W/WIn
JIOIYLIEHbI IPyOble OINOKH.

7.2.1.3. TeMbI 1O0KJIA10B

Tembl
n/n

OcHOBHBbIE TEHICHIIMY, BIUSAIOIINE HA pa3BUTHE NIEKTPO3HEepruu B Poccun u Mupe
HazexHOCTh CUCTEM AJIEKTPOCHA0KEHUS

Konnenmus obecrieueHust HaIeXKHOCTU B AJIEKTPOIHEPTETUKE

AHanu3 npuyrH Hanbosee KpynHbIX cucTeMHbIX aBapuit 93C B mupe (1977 r. — CIIA,
Kanana, 1987 u 1989 rr. — CIIIA, Kanazna, 2003 r. — EBpona, CIIIA, 2005 r. — MockBa u
npuieraromme obnactu, 2007 r. — ABcTpanus u ap.)

WHBeCTUIIMOHHOE MPOEKTUPOBAHUE CUCTEM AJIEKTPOCHAOKEHHUSI

Onenka 3¢ (eKTUBHOCTH HHBECTHIIMOHHBIX MPOEKTOB

OCHOBHBIE PUCKH ITPU NPUHSATHH PEHICHUN B DIIEKTPOIHEPI€THUKE

Pexxumebl HelTpanel B anekTpoycrtaHoBkax 10 1000 B

Pexxumsl HeliTpasneil B anekTpoycraHoBkax 1o 1000 B

OneKkTpoOe30MacHOCTh B AIEKTPOYCTaHOBKAX

CucreMsl 3a3eMJIEHUS AEKTPUUYECKUX CETEN. 3a3€MIIEHHUE U 3aHYJIEHUE AIEKTPOYCTaHOBOK
10 1000 B

AW |—

O [0 |Q|ON|n

—_ | —
— O




TeMmbl
n/n

13 | Pacnpenenenue »snexkrposHepruu Beimie 1000 B. PaauanbHble M MaructpaibHbIE
JNeKTpUYecKue ceTu. lcrnonHeHue 5SIeKTPUYEeCKUX CeTeld BO3AYIIHBIMU JIMHUSIMU,
KaOeJIbHBIMU JTMHUSIMU, TOKOTIPOBOJAAMH.

14 | HoBble mporpeccuBHBIE TEXHOJIOTMH B KOHCTPYKTUBHOM HCIIOJIHEHUU BO3IYIIHBIX JTUHUI
3JIeKTponepeadn

15 | Ilpumenenne Kkabene ¢ HM3OMANMEH W3 CIIATOTO TOJMATUJIEHA B  CHUCTEMax
ANEKTPOCHAOKECHHS

16 | I'azomsonupoBaHHbIe TUHUHU dnekTponepenaqn (GIL)

17 | llepenaua snexkrpuueckoid sueprun noctosiHiubiM Tokom (HVDC)

18 | Ynpasnsemslie anextpuueckue cetu nepemeHHoro Toka(FACTS)

19 | BeicokO HHTETpUPOBAHHBIE AJIETAa30BbIC pacupeneauTenbabie yecrporcrsa (HIS, GIS)

20 | CpaBHUTENBHBIN TEXHUKO-I)KOHOMUYECKUN aHATN3 TPUMEHEHHUSI MACIISTHBIX, BO3AYIITHBIX,
BAKYYMHBIX, 3JIEra30BbIX BbIKJIOUarenel HanpsbkenueM 110 kB u Boie

Kpartkoe onucanue u perjJiaMeHT BbINOJTHEHHSA

Hoknan mpexacraBiasieT co0oil MyOJMYHOE BBICTYIJIEHME 10 H3Y4aeMOMY pas3faeny
JUCUUIUIMHBL «[IpoeKTHpOBaHME M ONTUMH3ALMS CUCTEM 3JeKTpocHaOxkeHus». [lpu moxaroroske
JIOKJIaJia, pe3eHTalu 00yJaroluics 10JKeH 0To0paTh He MeHee 10 HauMeHOBaHUM JINTEpaTypbl
(kHMT, cTaTeil, COOPHHMKOB, HOPMAaTHUBHO-IPAaBOBBIX akKTOB). [IpenmoureHue cieayeT OTAaBaTh
JTUTEpaType, ONyOJUKOBAaHHOM B TEUCHHE MOCIeTHUX S5 net. Jlomyckaercs obpamnienne k aTepHET-
caifram. M3nmoxeHue TeKCTa JOKJIa1a JOJKHO ObITh YETKHM, apIyMEHTHPOBAHHBIM.

B 3akimrouenne nokinaga oOydaromuiics JOHKEH CIeNaTh BEIBOBI IO TEME.

[TpomomkUTETLHOCTD TOKIIaAa He Oosee 7 MUHYT. /11 noy4eHus MoI0KUTENbHON OTMETKU
HaJIMuue KOMIIBIOTEPHOH Mpe3eHTaluuu o0s3aTeabHO. MUHUMaNbHOE KOJIMYECTBO CiaiioB — 5.
[Tpe3enTanus qomkHa ObITh HHPOPMATHBHA, COOTBETCTBOBATh TEME JOKJIAA.

Kpurepun onenkn:

- OTMETKA «3a4TE€HO» BBICTABIISIETCS 00yUarOIIEMYCsl, €CIIM 00yJarOUIUICs N3I0KUIT MaTeprall
IPaMOTHO, COAEpPXaHUE OTBETAa COOTBETCTBYET COAEPKAHMUIO BOIIPOCA, TEMA BOINPOCA IOJHOCTHIO
PacKpbITa; OJIrOTOBJICHA IPE3EHTALMSI C TPEOYEeMbIM KOJIMYECTBOM CIIAi10B.

- OTMETKa «HE€ 3a4YTeHO», €ClIM OOydJaroluiics He pacKpblUl CoJep)KaHHe BOIpOca HIN
OTKJIOHHJICA OT 33}13HHOI>1 TEMBI, OTCYTCTBYCT IPE3CHTAUUA MWW NPE3CHTAOUA HE COACPKUT
TpeOyeMoro KoJM4yecTBa claiiioB, He MHPOPMAaTUBHA U HE COOTBETCTBYET TEME JJOKJIAA.

7.2.1.4. TuIOBBIE TECTOBLIE 3aIaAHHSA

1. IIpoekTpoBaHHne — ITO:

- CTPOUTECJIBHBIC, MOHTAXXHBIC U ITYCKOHAJIAJOYHBIC pa60TLI B CUCTEMax 3J'I€KTpOCHa6)KeHI/I$I

- pa3pabOTKa HOPMATHUBHBIX UM  OPraHU3AIMOHHO-METOAMYECKHX JOKYMEHTOB  JIJIs
pa3paboTKu, MOHTaXa U MPOBEJEHUS ITyCKOHAJIAJOYHBIX Pa0OT ANEKTPUUECKUX ceTeil

- IPOLIECC COCTABIICHUSI OMTMCAHUS ITPH 3aIaHHBIX YCIIOBHSIX €111 HE CYIIECTBYIOIIEro 00BbEeKTa

- KQUeCTBEHHBIH BBITYCK MPOEKTHON JOKYMEHTALIMH JIJIsl CTPOUTENBCTBA 0ObEKTA

2. Il ynopsiiouMBaHUs mpouecca mnpoekTupoBaHus B Poccmiickoit Pexepauun
NPUHATHI

- IpaBUJIa YCTPOMCTB JIEKTPOYCTAHOBOK

- CTPOUTEINIbHBIE HOPMBI U MPABUIIA

- €IMHasl CUCTEMA KOHCTPYKTOPCKOM JTOKYMEHTAlUU

- cHUCTeMa MPOEKTHOW JOKYMEHTALMU ISl CTPOUTENIBCTBA



3. TpeooBanus crangapToB CIIJC 1015KHBI OBITH B3aMMOCBSI3aHbI ¢ TPEOOBAHUSIMH

- rocyaapctBeHHbIX ctanaaproB ECKJl u Mexaynapoausix crangaproB MCO n MOK, a
TaK)Ke APYTUMHU B3aUMOCBS3aHHBIMU HOPMATHUBHBIMU JOKYMEHTaAMH

- IpaBUJ1 YCTPOMCTB 3JIEKTPOYCTaHOBOK

- rocygapctBeHHbIX cTanaapToB ECKJI u mpaBuiiaMu yCTpOHCTB 3JIEKTPOYCTAaHOBOK

- IPOEKTHOMN JOKYMEHTALMH Ul CTPOUTENHCTBA

4. IIpoekTHpPOBaHHE CHCTEM JIEKTPOCHAOKEHUS BBINOJIHACTCS B HECKOJIbKO CTaHIl:

- pa3paboTKa TEXHMYECKOrO 3aJ[aHHs, €ro COIVIACOBAaHUE U YTBEp)KIECHHE; pa3paboTka
TEXHUYECKOTO MPOEKTa U paboueil ToKyMeHTaluu

- pa3pa0oTKa TEXHHYECKOTO 3a/aHus, TEXHUUYECKOro MPEAJIOKEHUS; ICKU3HOIO IPOEKTa;
TEXHUYECKOTO MPOEKTa U paboueil ToKyMeHTaluu

- pa3paboTKa TEXHUYECKOrO NPEIJIOKEHMsI; TEeXHHYECKOIo 3a/laHusl; TEXHMYECKOIo H
ACKU3HOI0 IPOEKTa U paboyeil ToOKyMeHTaluuu

- pa3paboTKa Ha OCHOBAHMU TEXHMYECKOIO 3aJaHUs NPOEKTHOM JOKyMEHTAlUH JUis
CTPOUTENIbCTBA

5. Ilpu pa3padoTKe TEXHHYECKOI'0 NMPeAI0KeHUs IIPOBOAT:

- (poTorpadguu MakeToB ANEKTPOOOOPYIOBAHUS

- ONMCAHKE MOPSAKAa MOHTaKA U XPAHEHHUS SJIEMEHTOB CUCTEMBI dJIEKTPOCHA0KEHUS U BBOJI
UX B JICWCTBUE HA MECTE IKCILTyaTaIluU

- pacyeT TeXHUKO-IKOHOMHYECKHX MOKa3aTelNeil OT BHEAPEHHS CUCTEMBbI SJIEKTPOCHAOKEHHS

- MPOBEPKY BAPHAHTOB HA IMATEHTYK YHCTOTY M KOHKYPEHTOCHOCOHOCTH, O(pOpMIICHHE
3as1BOK Ha U300peTeHue

6. Texuuuyeckunii NpoeKT pa3padaTbIBAETCH C HEIbI0:

- BBISIBJICHHUSI OKOHUYATENbHBIX TEXHUYECKUX PEUICHHM, JAIONMUX MOJIHOE MPEICTaBICHUE O
coctaBe COC, koraa 3To 1e1eco00pa3Ho caeaTh 10 pa3paboTKu padodeil TOKyMEHTAIluN

- BBISBIICHUS JOTMOJHUTENBHBIX WM YTOYHEHHBIX TpeboBaHuii kK mpoekTtupyemoit COC,
KOTOpBIE He ObUTH YKa3aHbI paHee, U ATO IeJIeCO00Pa3HO CIeNaTh Ha ATare TEXHHUECKOTO MPOEKTa

- YCTaHOBIIEHUS MPUHLHUIMHUATBHBIX (KOHCTPYKTHUBHBIX, CXeMHBIX U Jp.) pemeHuir COC,
JAroIUX olIiee npeCcTaBiIeHne O IPUHITUITE Pa0OTHI U (WJIH) €€ YyCTPOHCTBE

- TPOBEPKH BapHAHTOB HAa MATEHTYIO YUCTOTY M KOHKYPEHTOCIOCOHOCTH, OopmiieHue
3as1BOK Ha U300peTeHune

7. K cxemMaM 3JIEKTPHYECKMX COEJUHEHMIi 3JJIEKTPOYCTAHOBOK MpPeIbsABJISIOTCS
caeaAyronue TpeOOBaHuUA:

- HAACKHOCTb, OJJICKTPOMAarHuTHasd COBMECTUMOCTHb, JKOHOMHYHOCTH, OJOKOJIOTHYCCKad
YHUCTOTA, KOMIAKTHOCTh, YHU(UITUPOBAHHOCTb

- OKOHOMHYHOCTD, y2106CTBO OKCILTyaTauu, TEXHUYCCKas FI/I6KOCTB, JKOJIOTHYECKas
YHUCTOTA, KOMIAKTHOCTh, YHU(UITUPOBAHHOCTD

-  HaACXKHOCTb, OJSKOHOMHWYHOCTD, y,)106CTBO OKCILTyaTaluu, TEXHHUYECKad FI/I6KOCTB,
HKOJIOTHYECKAsl YUCTOTA, KOMIAKTHOCTb, YHU(HUIIUPOBAHHOCTD

- HAQJEXKHOCTb, KOMIIAKTHOCTb, YHH(PHUIMPOBAHHOCTb, 3KOHOMHYHOCTb, COOJIO/IEHUE
nokasaresel KauecTBa 3JIEKTPUYECKON SHEPTrUuH, TEXHUUECKasi THOKOCTh

8. IK0JIOTHYeCKasi YNCTOTA CHCTEM 3JIeKTPOCHAOKEHHUSs ONpee/IsieTCs:

- CTEMNEHBIO 3arpsI3HEHUS OKPYIKaIOLIEeH cpeibl P paboTe 3IEKTPOYCTAHOBOK
- CTENIEHBIO BO3JEHCTBUS 2JIEKTPOYCTAHOBOK Ha OKPY’KAIOILIYIO CPEAY

- IlyMaMU ¥ BBIOpOCaMu TIpH pabOTe IIEKTPOYCTAaHOBOK

- QIIEKTPUYECKUMH U MarHUTHBIMH TOJISIMU TIPH paboTe 3IIEKTPOYCTAHOBOK



9. K kakoii kareropum, corjacHo IIYD, oTHocATCA 3JIeKTPONPUHEMHHUKH,
Oecnepedoiinasi padoTa KOTOPBIX He00X0AUMAa VIl 0e3aBapUIiHOI0 OCTAHOBA NMPOU3BOACTBA €
LeJbI0 IPpeAOTBPALIeHUs YIPO3bI KU3HH JII0Jeil, B3PbIBOB H M0KAPOB?

- K IEpBOM KaTeropuu

- K 0c000i1 rpyIie rnepBoi KaTeropuu

- KO BTOPOH KaTeropuu

- K TPEThEU KaTeropuu

10. K kakoii kareropum, corjiacHo I1YD, oTHOCATCSH 3J1eKTPONPUHEMHHUKH, NepepbiB
3J1eKTPOCHAOKEeHHUSA KOTOPBIX NMPUBOAUT K MACCOBOMY HeJ0OTIYCKY NMPOAYKLIHMH, MACCOBBIM
NMPoCcTOSIM PadoyuX, MEXAaHU3MOB H NPOMBIILIEHHOI0 TPAHCIOPTA, HAPYLIEHUI0 HOPMAIbHOM
AeATeJIbHOCTH 3HAYNTEJbHOI0 KOJIHYeCTBA FOPOACKHUX U CeJIbCKUX JKUTeJIei?

- K IepBOil KaTeropuu

- K 0C000¥ TpytIe nepBoil KaTeropuu

- KO BTOpPOIl KaTeropuu

- K TPEThEU KaTeropuu

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Tect mpoBomuTcs B Hayaje NPAKTUYECKOTO 3aHATHA B NMUCbMEHHOH (opme. Kaxmomy
oOyuaromemycs Beigaercs 20 BOIPOCOB, Ha KaXKIBI U3 KOTOPBIX HYKHO BBIOPATh MPaBIILHBIN (bIE)
otseT (b1). Bpems, oTBouMOe Ha TecTUpoBaHue - 15 MUHYT.

Kpurepun oneHku:

- OTMETKa «3aYTCHO» BBICTABISIETCS OOyYaromeMycs, €cld OOYJaroIIUICS OTBETHI
MPaBUJIbHO OOJIbIIIE YeM Ha MOJOBHHY TECTOB.

- OTMETKA «HE 3a4TEHO» - €CJIM 00Yy4aroIUiiCcsl OTBETUI IPABUIILHO HA IOJIOBUHY U MEHBIIIE
TECTOB.

7.2.2. Tunosbie 3alaHusl WJIM HHBbIE MaTepualbl, H606X0)II/IMI)IG AJIA  TEKYLIEro
KOHTPOJIA MO0 TUCHUIIJIMHE «Hpoexnapomume U ONITUMMU3ALIUA CUCTEM 3J1€KTp0CH2[6)K€HI/Iﬂ 2»

7.2.2.1. 3agaun
Tunosble 3agaun:

1. [Tokxa3aTh MCIIOJIb30BaHKE PA3IMYHBIX CIIOCOOOB OLIEHKHU 3aTpat PH CPaBHEHUH BAPHAHTOB
AIIEKTPOYCTAHOBKM Ha NpUMepe O0OOCHOBaHHMS U BBIOOpa CTPYKTYPHOW CXEMbI TEIUIOBOM
AJIEKTPOCTAHLINN.

2. OnpenenuTh BOJHOBOE COMPOTUBIEHUE, BOJIHOBYIO JJIMHY UM HaTypaJlbHYI) MOIIHOCTH
BO3AYIIHOW JIMHUU BJiekTponepenaun ¢ mnapamerpamu U=750 kB; L=300 km; S/=5x240 wu
$:=5x400 mMm”.

3. OnpenenuTbs pPeakTUBHYIO MOILIHOCTh, T€HEPUPYEMYIO Ha XOJIOCTOM XOJly BO3AYIIHOU
JIMHUY 3JIeKTponepenaur ¢ napamerpamu U=750 kB; L=300 km; S;=5x240 n S>=5x400 mMm>.

4. Onpenennuts onTUManbHOE cedeHue MmpoBoaoB ¢ mapamerpamu U=500 kB; L=400 xm B
CXeMe NPUCOECTUHEHHUs JJIEKTPOCTAaHIMU K dJeKTposHeprocucteme Camapckoir o0iacTu.
[IpomomkurenbHOCTS 3UMHETO Tpaduka Harpy3ku 200 nHei, netHero — 165.



5. BwiOpaTh KOIWMYECTBO M MOIIHOCTH CHJIOBBIX TpaHchopmatopoB na ['TIIT 110/10 kB
npeanpusitus Camapckoit obnactu. M3BecteH rpaduk Hary3ku OpeanpusaTHs. Y IENbHBIA ymiepo
noTpeOuTeNel N3-3a BHE3AITHOTO OTPAHUYEHUS X AJIEKTpocHaOxeHus yy = 1,2 otH. en/ (kBt-u).
[TpomomkUTEeTLHOCTS 3UMHET0 rpaduka Harpysku 200, netnero 165 cyT.

6. BpiOpaTh KONIMYECTBO M MOIIHOCTH CHJIOBBIX aBTOTPaHC(POPMATOpPOB Ha PaHOHHOM
noactannuu 220/110/10 kB. Paiion coopyxenust — MockoBckast 00actb. VI3BeCTHBI XapakTEepHBIC
cyrounsle rpaduku Harpy3ku cetu 110 kB u motpebureneii 10 kB. Tpebyemoe 3nauenue cosp=0,92
IIpH BbIIaue MOIIHOCTH B ceTh 110 kB, koadduruent momuoctu norpeduteneit 10 kB cosp = 0,85.
Ha cropone nusmiero Hanpspkenus (10 kB) moacraniimy HeoOX0IuMO TOKITIOYHUTh JIBa CHHXPOHHBIX
komneHcaropa KCB 32-10 HoMuHaJIbHOM MOIITHOCTBIO 0 32 MBap.

7. Bb10paTh 4KCIIO ¥ MOIIHOCTH TpaHchopmMaTopoB Ha moHMKaromiei nmoactaniuu 110/10 kB.
Paiion coopyxenuss — Camapckasi o0y M3BecTHBI XapaKTepHBIE CYTOYHBIE T'padUKd Harpy3Kd
notpebureneit 10 kB. Tp Tpebyemoe 3Hauenue cosp=0,85.

KpaTlcoe OIMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA
3aI[aHI/I€ BBITIOJIHACTCA IMTHCHbMCHHO. OIIGHI/IBaeTCFI IMMPABUJIBHOCTL BBINIOJIHCHUA 3aJaHUA U
KOJIMYCCTBO AOITYHICHHBIX IIPH BBIIIOJIHCHUH 3alaHUSA OIINOOK.

Kpurepum ouenku:

- OTMETKa «3aYTCHO» BBICTABIISIETCS 00yYarOIIEMYCsl, €CIIM 3a/1a4a pPelieHa MPaBUIbHO WK
pelieHa ¢ He3HaYUTeIbHBIMU OLTHOKaMH;

- OTMETKa «HE 3aYTCHO» BBICTABISIETCS OOYYaroIIEMyCs, €CIIM 3aJadya He pelieHa H/Hiu
JIOTIYIIIEHBI TPYObIe OLIUOKY.

7.2.2.2. TeMBbI 1OKJIA0B

Ne
Tembl
n/n
1 CoBpeMeHHbIE TUITBI KOMMYTAIIMOHHOMW anmapaTypbl B CUCTEMaX JIEKTPOCHAOKESHHS
2 AJnbpTepHATUBHBIE UCTOYHHKM DHEPIUUM B CHCTEMaxX OJJIEKTpOCHAOXKeHUs (MoTyuyeHue

IEKTPOIHEPTUU € MOMOINBIO  (POTOIIEKTPUUECKUX DJIEMEHTOB, IeJINOTEpPMaIbHAsS
SHEepreTUKa, BETPOIHEpPreTHKa, OMoMaccoBasi SHEpreTHKa, reoTepMajibHas SHEepreTHka,
IIPWJIMBHBIE 3J1eKTpocTaHMK, ycraHoBKU MUHU-OTEC u T1.1.)

3 Peanuzanus mpaBOBBIX, OpraHU3alMOHHBIX, HAYYHBIX, IPOU3BOACTBEHHBIX, TEXHUUECKHUX
U HKOHOMHUYECKUX MEpOINpPUATUH, HANpaBiICHHbIX Ha A((PEKTHBHOE HCHOJIb30BaHUE
JIEKTPUUYECKON PHEPTUHU B CUCTEMAX DJIEKTPOCHAOKEHHUSI

4 WcTounuku 6eciepeOOHHOr0 MUTaHUS

5 I'OCT 32144 - 2013. «Dnextpuueckas sHepruss. COBMECTUMOCTb TEXHUUECKUX CPEICTB
anekTpomaruutHas. Hopwmbl kaudecTBa nanektpuyeckoir sHeprum B COC  obuero
HazHaueHus». O6nacts npumenenust 'OCT32144 - 2013

6 BnusiHue »IeKTpONpHEMHUKOB Ha KayeCcTBO JJIEKTPOdHEpruu. BiusHue kadyecTBa
AIEKTPOIHEPTHH HA PAOOTY DIEKTPONPUEMHUKOB

7 CriocoObl M TEXHUYECKHE CPE/ICTBA MOBBIMICHHS] KA4eCTBa AJIEKTPOIHEPTHH B CHCTEMax
ANEKTPOCHAOKEHHS

8 Komnencamusi peaktuBHOM MomHOCTU. [loHsiTEe peakTMBHOW MoIHOCTU. VCTOUHMKHU
pPEaKTUBHON MOITHOCTH

9 TexHuyeckue M TEXHUKO-DKOHOMUYECKHE TpeOOBaHUsS K WUCTOYHHKAM PEaKTUBHOUN
MOIITHOCTH

10 [IpoGieMbl pEakTUBHON MOIIHOCTH W pEIICHHE 3a7ad TOBBIIICHUS HAJACKHOCTH U

YCTOWYMBOCTHU PACTIPEACITUTENbHBIX ANEKTPUUECKUX CeTel




TeMmbl
n/n

11 VY CTaHOBKH ITOIIEPEYHOM U NTPOJOIbHON KOMIIEHCAIIMN PEAKTUBHOM MOLTHOCTH B CUCTEMAX
ANEKTPOCHAOKEHHS

121 |TTOI wu TI wa npenmpusTHsx. Beibop cuwioBbIX  TpaHchopmaropoB U
ANEKTPOoOOOpyIoBaHUS MOACTaHIMNA. KOMIOHOBKA MOJCTaHIMM, BHIOOP PallMOHAIBHOTO
MeECTa pacioJIOKEHUs

13 [ToTepu anekTpuyeckoil 3Hepruu. Buabl moTeph (TEXHOJIOTHYECKHE U KOMMEPYECKHE).
MeTto1b1 pacueTa NOTeEPh 3IEKTPOIHEPTHUU

14 MeponpusThs 10 CHUKEHHUIO TEXHOJIOTMYECKUX TOTEPh 3JIEKTPOIHEPTUHU B JIIEKTPUUECKUX
CeTsIX

15 MeponpusTis 10 CHU)KEHUI0 KOMMEPUYECKHUX MOTEPh 3JIEKTPOIHEPTUU B AIEKTPUUECKUX
CeTsIX

16 W3mepeHue 1 yuer 3JIEKTPO3HEPTUH B AIEKTPOYCTaHOBKAX

17 CpencTBa KOHTPOJIS U yU€Ta 3JIEKTPOIHEPTUU

18 ABTOMaTU3UPOBAHHBIE CUCTEMBI KOHTPOJISI U yY€Ta 3JIEKTPOIHEPTUU

19 MukpomnpoiieccopHble YCTPOICTBa pesieHO 3aluThl (aHAIKU3 MTPOU3BOIUTENCH CPEICTB
3aIUTHI JJI pacnpeieIuTeNbHbIX ceTer 6-35 kB)

20 MukpomnpoiieccopHble YCTPOICTBa pesieHOM 3aluThl (aHAIM3 MTPOU3BOIUTENCH CPEICTB
3amuThl i cereit 110 -500 kB)

KpaTkoe onucanue u perjiaMeHT BbIIIOJIHEHHUS

Jloknan mpenacTtaBiaseT coOoW  MyOiaMyHOE BBICTYIUIEHHE 10 H3Y4aeMOMY pasJiely
TcHUTUHHBL «[IpOeKTHpOBaHNE W ONTUMH3AIMS CUCTEM JJeKTpocHaOxeHus». [Ipu monroroske
JIOKJIa/1a, Mpe3eHTalul 00yJaroIuiics JoKeH 0To0parh He MeHee 10 HauMeHOBaHUH JIUTepaTypsl
(xHUT, craTeil, cOOPHHMKOB, HOPMAaTHMBHO-NPABOBBIX akTOB). llpennmouteHue crnegyeTr oOTnaBaTh
JauTeparype, onyOIMKOBaHHON B TeueHue nociueanux 5 net. Jlomyckaercs oOpamienue k MiHTepHeT-
caiftam. M3noxeHune TekcTa 10Kj1a/1a JOKHO ObITh YETKUM, apTyMEHTHPOBAHHBIM.

B 3akmiodyeHune nokmnaga o0ydarouuiics J0IKEH cenaTh BHIBOBI IO TEME.

ITponomkuTenbHOCTD JOKIIAAA He Oosiee 7 MUHYT. J[j1s OTy4eHNs OJI0KHUTEIbHON OTMETKH
HaJIMYMe KOMIBIOTEPHOH MNpe3eHTauuu 00s3aTeIbHO. MUHMMAaIbHOE KOJMYECTBO ClIAla0B — 5.
[TpesenTanust 1oxkHa ObITh HH(YOPMATHBHA, COOTBETCTBOBATH TEME JOKIIAA.

Kputepun ounenku:

- OTMETKa «3a4T€HO» BBICTABISETCS 00yUaIOIEMYCsl, €CITH 00yUaOIUICS N3TI0KUI MaTepral
IPaMOTHO, COJEpXaHUE OTBETa COOTBETCTBYET COJEPKAHMIO BOIPOCA, TEMa BOIMPOCA MOJHOCTHIO
pacKpbITa; MOJArOTOBIIEHA MPE3CHTALINA C TPeOyeMbIM KOTUYECTBOM CIIaliI0B.

- OTMETKa «HE€ 3a4TEeHO», €ClM OO0ydJarolluiics He PACKpPbUl COAepKaHUE BOIpOca WIH
OTKJIOHWJIC OT 3aJlaHHOM TEMbl, OTCYTCTBYET MpPE3CHTAllUsl WM MPE3CHTALMSI HE COJEPKHUT
TpeOyeMoro KoJIM4ecTBa ClIaiiJoB, He HHPOPMaTUBHA U HE COOTBETCTBYET TEME JIOKJIa/1a.

7.2.2.3. TUNOBBIE TECTOBLIE 3aJaHUA

1. CoBOKYNHOCTh MOJACTAHIUH, PpacHpeAeTUTeNbHbIX YCTPOHCTB U COCIUHSIOMIMX HX
JIMHHUH 3JIeKTpoIepeaayu, padoTalomMx Ha O{HON TEPPUTOPHH — ITO:

- DJIEKTPUYECKAs] CTAHLIUSA

- DJIEKTPHYECKAs CETh

- pacIpeAeuTeIbHOE YCTPONCTBO

- DJIEKTPOIHEPreTHYECKas CUCTEMA



2. Kak Ha3bIBaercs AEKTPUYCCKasd CE€Th BBICHICI0 KJacCa HANPIAXKCHHUHA, KOTOpas
o0ecneyuBaeT HaJACKHOCTDb U yCTOﬁqHBOCTL 3.]'[eRTpI/I'leCKOI7I CHUCTEMbI KaK €¢IMHOI'O o0bekTa?

- CI/ICTCMOO6pa3y1-OI_HaH OJICKTpHUUYCCKas CETh

- MarucTpajibHasd 3JICKTPpUYCCKasd CCTh

- 3aMKHYTas 3JICKTPpHUUICCKaA CETh

- BO3ylIHas JJMHUSA SJICKTpOIICpeaaun

3. DJeKkTpu4Yeckass ceTb, KOTOpasi o0ecneyMBaeT pacrnpejeeHHe 3IeKTPHYECKOH
IHEPTUHM MEKIY MYHKTAMHU MOTPeOJIeHUus — 3TO:

- paguanbHas JJIEKTpUUECcKasi CETh

- MarucTpaiabHas MJICKTPUIECKas CETh

- 3aMKHYTas 3JIeKTpUYeCcKas CeTh

- pacrpeenuTeabHas dJIEKTPUICCKas CeTh

4. DilekTpUYecKasi ceThb, KOTOPasi NMpeIHA3HAYEHA /ISl Mepedadyu 3JIeKTPOIHEPruM OT
NMOACTAHIMYU CHCTEMO000Pa3y0IleH CeTH K PAHOHHBIM MOJACTAHUMUAM — 3TO:

- MUTAIOIAs MIEKTPUIECKasi CETh

- MarucTpajabHas MJICKTPUIECKas CETh

- 3aMKHYTas dJIEKTPUYECKast CETh

- pacrpeenuTeabHas dJICKTPUICCKas CeTh

5. Ocobennocts muTanus CIC Ha reHepaTOPHOM HANPSKEHUH B OTJINYME OT
NUTAHUSA HA HanpskeHUH 35-220 kB ot pailoHHBIX TPaHC(POPMATOPHBIX MoAcTaHuMiA IIC:

- MCHBIIC HAACKHOCTH, MCHBIIIC 3aTPAaThbl HA COOPYIKCHUC 1 SKCILTyaTallui0, MCHBIIC ITOTCPU,
Jy4lle KauecTBO 3JIEKTPOIHEPTUH, MEHEE CI0XKHAs CXeMa JIEKTPOCHAOKEHUS

- OoJiblIIE HA/IEKHOCTh, OOJIBIIIE 3aTPAThl HA COOPYKEHUE U SKCILTyaTallli0, MEHBIIIE TOTEPH,
Jy4Ile KauecTBO 3JIEKTPOIHEPTUU

- 0OJIBIIIE HAJIE)KHOCTh, MEHBIIIE 3aTPAThI HA COOPY)KEHUE U AKCIUTyaTaI[|I0, MEHBIIIE TIOTEPH,
Jy4Ile KauecTBO 3JIEKTPOIHEPTUU

6. I'panuua pasaesa 6aj1aHcoOBON MPUHANJIEKHOCTH JIEKTPHUYECKHUX CeTei:

- LIEHTpP NUTaHUsA

- JIMHUA pazlena OOBEKTOB JIIEKTPOIHEPTETUKU MEXIYy BIAJENbllaMU IO TPU3HAKY
COOCTBEHHOCTH

- TpaHcopMaTOpHasi MOACTAHLINS

- mmHbl HH TpancdopmaropHoii moacTanum

7. B «PykoBOAAIIMX YKa3aHMAX M HOPMATHBAX MO0 IPOCKTHPOBAHMIO Pa3BUTHA
IHEProcucTemM» AJIsl OTKJIIOUYEeHHUS 31eMeHTOB DI C HOPMATHBHO 3aKpeIlJieH KPUTepHil

-(n-1)
-(n-2)
-(n-3)

- Oe3aBapuitHOE OTKIIFOUECHHE 371eMEeHTOB DD C HEBO3MOXKHO

8. Koagppuuuent 3anaca Kp anepuogudeckoil cTaTH4ecKoOil yCTOMYMBOCTH 110
akTUBHOI MOIHOCTH DIC 10/1KeH ObITh HEe MEeHee

-10%

-20%

-30%

-40%



9. B kauyecTBe PpPacyeTHOI0 BO3MYIIEHHMsI, NMPU KOTOPOM J0J)KHA 00ecrnedyuBaTHCS
AUHAMHYecKas ycToitunBocTb DIC, nis PO npuuaTo:

- Tpexdaznoe K3

- ogaoaznoe K3

- nByxdaznoe K3

- nByxdasznoe K3 nHa 3emitto

10. B «PykoBoasimiux yka3aHUSIX M1 HOPMATHBAX MO NPOEKTHPOBAHMIO Pa3BUTHA
IHEProCHCTEM) PerjJaMeHTHPOBAH BbIOOP HOMUHAJBHOIO HANPSKEHHUS] BbIIAYH MOIIHOCTH.
Hanpsixenue Oepercst 10 0AHOM U3 HIKAJIbl HOMHHAJIbHOI0 HANIPS)KEHUSI CETH:

- 110-220-500-1150 nnu 110-330-750 xB

- 110-330-500-750 mim 110-330-750 kB

- 110-500-750 mnn 110-330-750 kB

- 110-220-500-1150 mnu 110-220-750 kB

Kparkoe onucanue U perjiaMeHT BbIIOJHEHUS

Tect mpoBOIUTCS B Haydayie MPAKTUYSCKOTO 3aHATHS B NHUChbMEHHOH (opme. Kaxmomy
oOyuaromemycst Boiaetcs 20 BOMPOCOB, Ha KaK/IbI U3 KOTOPBIX HY>KHO BBIOPATh MPABUIIbHBIH (bI€)
oTBeT (b1). Bpemsi, oTBOIMMOE HA TECTUPOBAHUE - 15 MUHYT.

Kpurepun onenkmn:

- OTMETKa «3ayT€HO» BBICTABISIETCA OOydYaroIeMycs, €CId OOYYaroIUHCS OTBETHUI
IIPaBWJIbHO OOJIbIIIE YEM Ha MOJOBHUHY TECTOB.

- OTMETKA «HE 3aYTEHOY - €CIIM 00y4aroNUiicsl OTBETHII IPABUJILHO Ha ITOJIOBUHY WJIM MEHbIIIE
TECTOB.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonpochl K NpOMeKyTOYHOM aTTecTaluu

Cemectp 1
Ne
/i Bomnpocs! k 3auery
1 | MapuBuayanbHble rpadMKy HATPY30K M UX XapaKTEPUCTUKH
2 | I'pynnossle rpaduku Harpy30K M X XapaKTepUCTHKU
3 | OcHOBHBIEC METOJIbI pacyeTa MIEKTPHUECKUX HArPy30K MPOMBIIIICHHBIX MPEANPUITUI
4 | BcnomoratenibHbIE METO/IbI pacueTa MEKTPUUECKUX Harpy30K
5 | OcHOBHBIE IPUUUHBI PACXOXKICHHUS MEXKYy PACUETHBIMU U (PaKTUUECKUMU Harpy3KaMu
6 | OcHOBHBIC XapaKTEPUCTUKHU CIyJaHBIX IPpaUKOB HATPY3KH
7 | Knaccudukanus nomeneHuii 1 Hapy»KHbIX YCTaHOBOK 110 OKpYXKarolleH cpesie
8 | CxeMbl BbIIOJIHEHUS dIeKTprueckux cere 1o 1000 B
9 | DnexkTpoobopyi0oBaHHUE U CETH M0XKAPOONACHBIX TOMELICHUN

10 | DnekTpooOOpyIOBAHUE M CETH B3PHIBOOIIACHBIX MOMEIICHUN

11 | KommyranmonHo-3amutHbsle annapatsl 1o 1000 B

12 | Beibop tunoB u uicnojgHeHui Tpanchopmaropon 1iexoBbix TT1. Kommonoska nexoBsix TI1
13 | Bo1bop uncna, MOIIHOCTH U MECTa pacnosokeHus 11exoBbix T1I

14 | McTOYHMKH PEaKTUBHOM MOIIHOCTH B CETSAX MPOMBIIUICHHBIX IPEIIPHUITHH.

15 | Pacyer komneHcanuu PM B 31€KTpUUYECKUX CETAX NPOMBIIUIEHHBIX TIPEIPUITUN

16 | Pacnipenenenue >nexTpudeckoit sHepruu npu HanpspkeHuu Beie 1000 B. TpeboBanus k
CETSIM

17 | OnekrpocHaOXeHHE OT COOCTBEHHOM AJIEKTPOCTAHLUHU. JIEKTPOCHAOXKEHHE OT
HYHEProCUCTEMBI

18 | DnexTpocHaOKEHHUE OT YPHEPTOCUCTEMBI U COOCTBEHHOM JIEKTPOCTAHITUU

19 | PamgnanpHble cxeMsl ceTelt Boime 1000 B

20 | Maructpansubie cxembl ceredd Boime 1000 B. Cxembl ¢ HECKOJBKUMH CKBO3HBIMHU
marucrpaisiMu ceteit Boinie 1000 B

21 | Bo3nyuiHble TuHUU

22 | KabGenbHble TMHUM HanpsbkeHueM 6 - 35 kB

23 | KaGenpubie nuaun 110 - 220 kB

24 | ToxonpoBo/ bl HanpskeHUeEM 6 - 35 kB

25 | BpiOop paluOHaNbHBIX HANpsOKEHUH TNHTAIOMEed W pacupeleUTeNbHON — ceTH
PEPUITHS

26 | PanmonanbHBIN BEIOOP CHIIOBBIX TpaHC(OpMaTOpPOB

27 | CokpallieHHue NoTeph dJIEKTPUUECKON SHEPTUH B DJIEKTPUUYECKHUX CETAX NMPOMBIIIIIEHHOTO
IPEIITPUSITHS

28 | BriOop ceueHuii kabenel U IPOBOIOB IO SIKOHOMUYECKUM COOOpaKEHHSIM.

29 | DKOHOMHUYHBINA peXHUM pabOThl CUIIOBBIX M TPeoOpa30BaTeNIbHBIX TpaHC(HOpMaTOPOB

30 | PeakTuBHasi MOIIHOCTh B CHCTeMax »3JIeKTpocHaOxeHHUs. ['eHepaTopbl U MOTPEOUTETH
PEaKTUBHOI MOIIHOCTH

31 | TexHuueckue XapaKTEPUCTUKH MCTOYHUKOB PEAKTUBHON MOIIHOCTH

32 | DKOHOMMYECKHE XapaKTEPUCTUKH MCTOYHHKOB PEAKTHMBHOM MOIIHOCTH W 3aTpaThl Ha
nepejady peakTUBHONW MOLHOCTHU

33 OnTtuMu3anysi KOMIEHCAlUH PEaKTUBHOM MOIIIHOCTH

34 | OcHOBHBIE HaIIpaBJIEHUs CHUKEHHUS MOTEPh MOLIHOCTH M HANPSIKEHUS U NOBBILICHMS
Ka4yecTBa JIEKTPUYECKON SHEPIrUH B CUCTEMAX JIEKTPOCHAOKEHHUS




Bomnpocsl k 3auery

n/n
35 | Pacuer u onTUMagbHOE pa3MelIeHHe KOMIEHCUPYIOMMX ycTpoicTB B COC
36 | Maremaruueckass (opMyJaupoOBKa 3ajaud onTuMmuzanuu. [loHsTtue meneBor (yHKIMH,
TPAaHUYHBIX YCIIOBHM, OTPAHUYCHHUI. YUET OrPaHUYCHUN B BUJE CUCTEM HEPABEHCTB U
ypaBHeHUH. JlomycTMMOE MHOYKECTBO PEIICHUI
37 | Ilpsmoii meron ontumuzauuu. Oynkuus Jlarpanxka. Meron Jlarpanxka. I'paaueHTHBIM
METOJI PELICHHS ONITUMU3AaLMOHHBIX 3a/1a4
38 | MeToapl MaTEMaTHYECKOTIO IPOIPaMMUPOBAHUS B QJIEKTPOIHEPIETUKE
38 | MeToapl SKCHEPTHBIX OLIEHOK, OO0JIACTM HX INpuMeHeHus. llpumenenume wmerona
HKCHEPTHBIX OLICHOK IPH BHIOOpPE MapaMeTPOB M MECTOMOJIOKEHHS UCTOYHHUKA MUTAHUS
40 | Beibop panMoOHaNBLHOTO HANPSHKEHUS MUTAIONIEH W paclpeleNIuTeIbHOW  CeTH
AHAINTUYECKUMU METOAAMH M METOJIaMU IUIAHUPOBAHUS YKCIIEPUMEHTA
41 | BeiOop ymcna ¥ HOMHUHAJIBHOW MOIIHOCTH cHJIOBBIX TpaHchopmaropoB I'TIIT u TIT ¢
YYETOM XapaKTEePUCTUK HArPy30K M HKCIUIYaTalIMOHHBIX 0COOEHHOCTEH TpaHC(POPMATOPOB
42 | OntuManbHOE pa3MelIeHUe UCTOYHUKOB TUTAHUS HA TEPPUTOPHUH NPEATIPUSTHS
Cemectp 2
Ne
u/n Bonpocsl k 3k3aMeny
1 | OcHoBHbIE TpeOOBaHMsI K IPOEKTUPOBAHUIO CUCTEM JIEKTPOCHAOKEHUS
2 | UnpuBuayanbHbIE TPYNIIOBBIE Tpad UK HArPY30K U X XapaKTEPUCTUKU
3 | OcHOBHBIE METO/IbI pacueTa JIEKTPUUECKUX HArPy30K MPOMBIIUICHHBIX IPEAIPUATHN
4 | BcnoMmorareiabHble METOJbI pacuera JJIEKTPUYECKHX HArpy30K IPOMBIIUIEHHbBIX
IPEANPUATUI
5 | OcHOBHBIE XapaKTEPUCTHKU CIIy4alHBIX I'paMKOB Harpy3Ku
6 | Knaccudukanus nomeneHuii 1 HapyKHbIX YCTAHOBOK 10 OKpYXKarolllel cpesie
7 CxeMbl BBINIOJIHEHHUSI 3nieKTpruyeckux cerert 1o 1000 B
8 | KommyrannonHo-3amuTHbIe annapatsl 7o 1000 B
9 | Beibop tumnos u ucnonHenuit rpanchpopmaropos 1exosbix TI1. Komnonoska nexossix TIT
10 | Be1bop uncna, MOIIHOCTH U MECTa pacnojokeHus 11exoBbix TII
11 | McTOYHMKH pEaKTUBHOM MOIIHOCTH B CETSAX MPOMBIIUIEHHBIX IPEAIPUIATUN
12 | Pacyer xomMmneHcalluy peakKTUBHON MOIHOCTHU B 3JEKTPUUYECKUX CETSIX MPOMBIIUIEHHBIX
IPEANPUATUI
13 | OnTtumanbHOE  pa3MEIleHHE  HCTOYHHUKOB  PEaKTUBHOM  MOIIHOCTH  CHUCTEME
HIIEKTPOCHAOKEHUS PEATIPHUSTUS
14 | MeTojibl pelieHHs: ONTUMHU3AIMOHHBIX 33/1a4 B CUCTEMAX JIEKTPOCHA0KEHUS
15 | Boibop panmoHanbHBIX HaNpsHKEHUI MUTAIONIEN U pacIpeeIUTeIbHON CETH
16 | OcobeHHOCTH MOCTPOCHUS CUCTEM IEKTPOCHAOKEHHS TPEIPUSTHIA
17 | CucteMa BHEIIHETO JIEKTPOCHAOKEHUS PEIPUITUS
18 | CucreMa BHYTPEHHETrO 3JEKTPOCHAOKEHHSI TPEIIPUSTHS
19 | Oco0eHHOCTH 3allIUTHBIX U pab0YMX 3a3eMJICHUI B 3JIEKTPOYCTaHOBKAX.
20 | PexuMbl HEUTpaIM AIEKTPUUECKUX CETEH Pa3IMYHOro Kjacca HaupsHKEHMS.
21 | Pacnpenenenue 31€KTpUYECKOM dHEpruu npu HanpsbkeHuu Boie 1000 B
22 | PacipenenieHne 31EKTPUUECKOM SHEpruun npu HanpsbkeHnn Huke 1000 B
23 | PaguanbHble cxeMbl ceteil HanpsbkeHueM Boiie 1000 B
24 | MaructpanbpHble cXeMbl ceTeil HanpsbkeHueM Boie 1000 B
25 | CxeMbl ¢ HECKOJIBKMMH CKBO3HBIMM MaructpasiMu cered Beiie 1000 B
26 | Bo3ayuinble JIMHUM 3JEKTPOIIEPEIaud B CUCTEMAX JICKTPOCHAOKEHUS
27 | KOHCTpYKTHBHOE UCIIOJTHEHHUE BO3YIIHBIX JUHHUM 3JIEKTpONepeaaun




Bomnpocsl Kk 3xk3aMeHy

n/n

28 | KabenpHble TMHUM HanpsbkeHueMm 6 - 35 kB

29 | Kabenbusbie muauu 110 - 220 kB

30 | TokonpoBopl HanpsbkeHueM 6 - 35 kB

31 | Beibop panuMoHadbHBIX HaNPsODKEHUH TUTAIOMEd W paclpeleuTeIbHON  CEeTH
IPEIITPUITHSL.

32 | PanmoHanbHBIM BHIOOP CUIIOBBIX TPAaHC(HOPMATOPOB B CUCTEMAX JIEKTPOCHAOKEHUS

33 | DKOHOMUYHBII pexKUM pabOThl CUIOBBIX U TPE0Opa30BaTEIbHBIX TPAHCPOPMATOPOB

34 | CokpaleHue noTepb IEKTPUUECKON SHEPIrUU B JIEKTPUUECKUX CETAX IMPOMBIIIEHHOTO
IPeITPUITHS

35 | Beibop ceuenwmii kabemneil 1 MPOBOJIOB IO S3KOHOMUYECKHM COOOPAKEHUSIM

36 | DKOHOMUYHBII pexKUM pabOThl CUIOBBIX U TPE0Opa30BaTEIbHBIX TPAHCHOPMATOPOB

37 | PeakTHBHasg MOIIHOCTH B CHCTEMax JJIEKTpocHaOxeHus. ['eHepaTopsl W moTpeduTen
PEaKTUBHOI MOIIHOCTH

38 | TexHHUYECKUE XapaKTEPUCTUKHU HCTOUHUKOB PEAKTUBHOW MOIIIHOCTH

39 | DOKOHOMHYECKHE XapaKTEPUCTHUKU HCTOYHUKOB PEAKTHBHOM MOIIHOCTH M 3aTpaTbl Ha
nepeayy peakTUBHOM MOITHOCTH

40 | OnTuMu3aIus KOMIICHCAIIMN PEAKTUBHON MOIITHOCTH

41 | OcHOBHBIC HANpaBICHHUS CHUXXEHHSI MOTEPh U TOBBIIMICHUS KAdyecTBa 3JIEKTPHUUECKON
SHEPrUuM Ha IPOMBIIIIEHHbBIX PEANPUATHIX

42 | TexHMKO-9KOHOMHYECKHE OKA3aTEIN CUCTEM DJIEKTPOCHAOKEHUS

43 | Ob6ocHOBaHME 1EIECO00PA3HOCTH BBOJIAa TEHEPUPYIOLIEH MOIIHOCTU U3 YCJIOBHS MOJIHOTO
9JIeKTpOCHA0KEHUs! NOTpeOuTeNel B HOpMaJIbHOM U PEMOHTHBIX PEXKHMAX

44 | OG0CHOBaHME CXEM MPUCOCAMHEHUS K AJICKTPOIHEPTOCUCTEME

45 | ObocHOBaHME U BBIOOP KOJIMYECTBA JIMHUMN BbIJAUYU MOIIHOCTH

46 | OCHOBHBIE OrpaHMYEeHHMsS JUIsI CHCTEM DJIEKTPOCHAOXKEHHs B  aBapUMHBIX U
IIOCJIEABAPUMHBIX PEKUMAX

47 | OcHOBHBIE CHOCOOBI OrpaHUYEHUS TOKOB KOPOTKOTO 3aMbIKaHUSI B CHCTEMax
AJIEKTPOCHAOKEHUS

48 | Ilpumenenue TOKOOI'PaHUYMBAIOLIETO 3JIEKTPOOOOPYI0BAHNUS B cucTemMax
AIEKTPOCHAOKEHUS

49 | O6001IeHHbIE METOIMYECKHE TIOJIOKEHUS 0OOCHOBAHMS M BBIOOPA CXEM IJIEKTPHUUECKUX
COEJIMHEHUH /7151 TOBBIIIEHUS HAJEKHOCTH 3JIEKTPOCHAOKEHUS

50 | CTpyKTypHBIE CXEMBI TOJICTAHIIUN B CUCTEMAX 3JIEKTPOCHA0KEHUS

51 | ObocHoBaHMe BbIOOpa THIIA, YUCIA W MOILIHOCTU CHJIOBBIX TpaHC(OPMATOpOB H
aBTOTPaHC(HOPMATOPOB MOACTAHIMNA CUCTEM JIEKTPOCHAOKEHUS

52 | Tleperpy3ouHas criocOOHOCTh CHJIOBBIX TPaHC(HOPMATOPOB

53 | Obmue MeToIuYeCKrue TIOJI0KEHHST 000CHOBAHUS M BBIOOP CXEM TOJICTAHIIUN B CHCTEMax
AIIEKTPOCHAOKEHUS

54 | Ctpykrypsble cxeMbl aiekTpoctanimii (TOL, ADC)

55 | Ctpykrypubie cxeMsl asektpoctanuuii (I'DC u 'ADC)

56 | O0mue MeToAMYecKHe TOJOXKEHUS OOOCHOBaHUS MW BBIOOP CXE€M  TEIJIOBBIX
AIEKTPOCTAHIIUI

57 | Obmue MeTOauYeCKue TIOJNIOKEHUST OOOCHOBaHMSI W BBIOOP CXEM  aTOMHBIX
AIEKTPOCTAHIIUI

58 | Ob6mine MEeToJU4ECKHE MOJI0KEHHsI 000CHOBAHMSI U BBIOOP CXEM THIPOIEKTPOCTAHIIUN

59 | O6mue MeToau4ecKHe MOJI0XKEHUsI 000CHOBAaHUS U BBIOOP CXEM T'HIPOAKKYMYIHUPYIOIIUX
AJIEKTPOCTAHIIUN.

60 | CTpyKTypHBIE CXEMBI JJIEKTPOCTAHIIMH C Ta30TYPOMHHBIMHU M TTAPOTa30BbIMUA YCTAHOBKAMU




Bonpocel K dx3amMeHn
n/n P y

61 | O0mue MeToauYecKue IMOJIOKEHHsI OOOCHOBaHMS M BBIOOP CXEM JIIEKTPOCTAHLUI C
ra30TypOMHHBIMH U TIAPOTa30BBIMH YCTAaHOBKAMH

62 | IlepcrieKTHBBI Pa3BUTHUSL OTEYECTBEHHOM 3JIEKTPOIHEPIETUKU

7.3.2. Kputepun u HOpMbI OLlEHKH

®opma
NPOBECHUs
NPOMEKYTOYHOM
aTTecTaluu

Cemectp Kpurepuu u HopMbI OLIEHKH

1 3a4er OIICHKA «3aYTCHO»
BBICTaBJISIETCSl 00yJarOIIEMycCs,
€CJIM 00YyUaOIIHUICS U3TTOKUIT
MaTepHuall TpaMOTHO,
CoJIepKaHNe OTBETA
COOTBETCTBYET COACPIKAHUIO
BOIIPOCa, TEMa BOIIPOCca
MIOJTHOCTHIO PACKPhITA

«BavYTCHO»

OIICHKA «HE 3aYTCHO»
BBICTaBJISICTCSl 00YYarOIIEMYCH,
ecJIi 00yJaroIuiics He
PacKpbUI COIepPIKaHUE BOIIpOca
WA OTKIIOHWJICS OT 33JJaHHOM
TEMBI

«HEC 3a4TCHO»

2 9K3aMEeH oOydaromuiics obiamaer
TITyOOKWMU U TIPOYHBIMHU
3HAHUSMHU MTPOTPAMMHOTO
MaTepuana; mpu OTBETe
MIPOJIEMOHCTPHUPOBAI
COTJIMIHOY MCUEPITBIBAOIIIEE,
nocleA0BaTebHOE U
JIOTUYECKH CTPOMHOE
U3JI0’KEHUE; TIPABHIILHO
chopMyIHupoBall MOHITUS U
3aKOHOMEPHOCTH 110 BOTIPOCY

obOyugaromuiics o6yiagaet
JIOCTATOYHO MOJTHBIM 3HAHUEM
MIPOrPaMMHOTO MaTepHalIa; ero
OTBET MPEICTABISAET
TPaMOTHOE U3JIOKECHUE
y4eOHOro MaTepuasa 1o
CYIIECTBY; OTCYTCTBYIOT
CYIIIECTBEHHBIC HETOYHOCTHU B
(bopMyTUPOBAHUH TIOHSITHIA;
MPABIJILHO MPUMEHEHBI
TEOPETUICCKHE ITOJIOKCHHS,
MOJITBEPK/ICHHBIC TPHIMEpaMu

«XOpOILIO»

o0yyJaromuics UMeeT 00IIIHe
«YIOBIIETBOPUTEIBHO» | 3HAHUS OCHOBHOTO MaTepuaia
0€3 yCBOCHHSI HEKOTOPBIX




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

CYLIECTBEHHBIX MOJIOKEHUI;
bopMynupyeT OCHOBHBIE
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPYyHSETCA B
MIPUBEJICHUU TTPUMEPOB,
MOATBEPKIAFOIIHNX
TEOPETUYECKHUE MOJ0KEHUS

«HEYHOOBJICTBOPUTCIIBHO»

0o0ydJaromucs He 3HaeT
3HAUYUTENbHYIO YacTh
MIPOrpaMMHOTO MaTepHaa;
JIOTTYCTUJI CYIIIECTBCHHBIE
omMOKH B TIpoIiecce
W3JI0KEHUS; HE YMEET
BBIIENIUTD IJIaBHOE U CIENaTh
BBIBOJI; TPUBOJUT OIIMOOYHBIC
onpeeacHus




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuk, yuedHoe KosmmuectBo B
Ne nocooue, y4yeOHO- I'on Hay4YHOU OnOJMoTeKe
ABTOPBI, COCTABUTEJH 3aryiaBue (3aroJioBOK)
n/n MeTonYecKoe nocoome, | H3IaHUA / HaumeHoBaHue
NPAaKTHUKYM, Jp.) IbC
1 Omonera I'. H. DIeKTPOCHAOKEHNE TTPOMBIIIIICHHBIX YuebHoe nocodue 2022 OBC «ZNANIUM.
MPEANPUITHI U TOPOJOB COM»
2 | OwenkoB B.A., ['pynun Pexumbl paboThl HeMTpanel cuctemM VYyeOHoe nocobue 2017 3BC «IPRbooks»
B.K., JItorapeBuu A.T'., ANEKTPOCHAOKEHUS 0OBEKTOB
Ocwumnos J1.C.
3 Xoponbckuit B. 4. IIpoexkTupoBaHue U 3KCILTyaTalysl CUCTEM Y4eOHoe nmocodue 2016 3bC «IPRbooks»
anektpocHabxkenusd. [Ipoextuposanue COC
4 | Knesuos A.B. OCHOBBI PalIMOHATILHOTO OTPEOICHUS YuebHuk 2020 OBC «IPRbooks»
DIIEKTPOIHEPTHU
5 | Crpyuenkos B.H. MeToapl ONTUMH3AIUH B IPUKJIIAIHBIX VYyeOHoe nocobue 2016 9BbC «IPRbooks»
3aavax
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe KoanuecrBo B
Ne nocooue, yueoHo- I'on HAY4YHOIl OubIHoTEeKE
ABTOpBI, COCTABUTEH 3aryiaBue (3aroJioBoK)
n/n MeTOAuYecKoe Iocodue, | M3AaAHHUA / HaumeHoBaHue
NPaKTHKYM, Jp.) IBC
1 | Cubukus, 0. [ DnexTpocHabXeHne VYuebHoe nocobue 2022 3BC
"ZNANIUM.COM"
2 | Ko6Genes A. B., Koueprun Pexumbl pabOTHI 3JIEKTPOIHEPTETHIECKIX VY4eOHoe nocobue 2015 3BbC «IPRbooks»
C. B., Ileuarnn E. A. CUCTEM
3 | Kyapssuesa U.B., Prikos MeTo1p1 ONTUMH3AIUH B IPUMEPAX B VY4eOHoe nocobue 2016 3BbC «IPRbooks»
C.A., PrixoB C.B., Cko6oB | makere MathCAD 15
E.JL.




Tun (yueOHuk, yueoHoe

KoJysimuecTtBO B

Ne nocooue, y4eoHoO- I'on Hay4YHOU OnOJMoTeKe
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJi0BOK)
n/n MeTO/In4YecKoe mocodue, | U3AaHUA / HaumeHoBaHue
NMPaKTHUKYM, JIP.) IbC
4 | Jlykyrun b.B., Mypagnes CucTeMbl 2JIEKTPOCHAOKEHUS C BETPOBBIMU | YUEOHUK 2015 OBbC «IPRbooks»
N.0O., [lnotHukos N.A. Y COJTHEYHBIMU 3JIEKTPOCTAHIUSIMHU
5 Baxnuna B. B., UepHenko CucTeMbl 31EKTPOCHAOKEHUS Y4eOHO-MeTOANYECKOE 2015 Penozuropuii TT'Y
A. H. nocobue
6 | Baxauna B. B., UepHnenko IIpoexkTupoBanue cucteM Y4eOHO-MEeTOIUYECKOE 2016 Penosutopuii TI'Y

A. H.

AIEKTPOCHAOKEHUS

rmocooue




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

— Web of Science [DnekTpoHHBIN pecypc] : MyJIbTHAUCHUIUIMHAPHAS pedepaTuBHas 0aza
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. — 3ard. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

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

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS 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. anri.;

— NEICON [2nexTpoHHSBIH pecypc] : anekTpoHHas HHGOpMAaIus : apXuB HAYYHBIX JKYpHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

HOB,

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI norongpa
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:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpox
JefcTBUS — 6eCCPOUHO

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKHUX U

KYPCOBBIX paboT). YueOHas ayAuTOpHs IS
MIPOBEJICHUS TPYIIOBBIX M HHIUBUYaTbHBIX
KOHCYJIbTAllMii. YueOHast ayAuTOpus s
MPOBEJCHUS 3aHATUI TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTectanuu. (3-211)

Ne ApP. 00bEKTOB ISl IPOBEACHHUS
. Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl o0yuyaoumxcs (HoMep ayAUTOPHHN)
VYyeOHast aynuTopus AJis IPOBEICHUS [IpoexTop, sKpaH; CTON y4EHUUECKUI
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
ayIUTOPUS JJIs IPOBEACHUS 3aHITHI y4eHU4YeCcKuil (MOHOOJIOK) TPEXMECTHBIH,
CEeMMHAPCKOro THMa. Y4yeOHas ayAuTOpHs JUIsl | CTOJI IPENoIaBaTeIbCKUM, CTYI
| | KYPCOBOTO MpOEKTHpOBAHHS (BBITIOJIHEHUS MpenojaBaTesbCKHii, J0CKa ayIuTOpHasl.,

9KpaH, IPOEKTOP, KAIIO3H.




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00PATOPHIi, MACTEPCKHUX H

Ne ApP. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM

padoThl 00yyarmmxcsi (HoMep ayauTOPUM)
JlabGopatopust «neKkTpoodopyI0BaHKE [IpoekTop, 3KpaH; CTOIBI yUEHUUECKHE
CTAaHUUU U MOJACTAHLMN MPEITPUATHIN». JIBYXMECTHBIE, CTYJIbsl YYEHUUECKUE, CTOI
YyeOHast ayTUTOpHsI JUI1 IPOBEICHUS IIpenoaBaTeNbCKUM, CTYII
3aHATUN CEMUHAPCKOIO TUIIA. IIPENo1aBaTesIbCKUM, 10CKa Ay JUTOPHAs
Y4yeOHast ayuTopus Ui KypcOBOTO (MenoBast), CTeHIbl YHUBEPCATbHBII
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX 1a00paTOpPHBI, CTEH

) pabor). JEMOHCTPALIMOHHBIN., CTOJ
VYyeOHast aynuTopus AJis IPOBEICHUS KOMITbIOTEPHBIA 0qHOMECTHBIN, 1K,
TPYIIIOBBIX U UHIMBUAYaTbHBIX K031
KOHCYJIbTAL[UI
YyeOHast ayTUTOPHSI U IPOBEICHUS
3aHATUN TEKYILEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.
(2-203)
Jlabopatopust «IIpon3BoacTBO U Mepenaya CToJB1 YyYEeHHUECKHE IByXMECTHBIE,
3JIEKTPOIHEPTUM». CTYJIbSl YYEHUYECKHUE, CTOI
VYyeOHast ayTUTOPHSI U IPOBEICHUS IpenoAaBaTeIbCKUM, CTYII
3aHATUN CEMUHAPCKOI'O TUIIA. IIPENo/1aBaTesIbCKui, 10CKa ayUTOpHAs
VY4eOHast ayTuTOpHsI U1 KypCOBOTO (mMenoBast), CTeH]T JIaOOPATOPHBIN., CTOIIBI
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX naboparopHsle, mKad, Kamo3u

3 pabor).
VYyeOHast aynuTopus AJis TPOBEICHUS
TPYIIIOBBIX Y UHIMBUIYaTbHBIX
KOHCYJIbTAI[UI
VYyeOHast ayuTopus AJi IPOBEICHUS
3aHATUN TEKYILIEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUH.
(2-201)

4 [TomenieHue 17151 CAaMOCTOSITENILHOM pabOTHI Croubl, CTYJbs, KOMIBIOTEPHI
oOyuaromuxcs (I'-401)

5 [TomenieHue 17151 CAaMOCTOSITENILHOM pabOTHI Croubl, CTYJbs, KOMIBIOTEPHI

obOyuaromuxcs (C-916)
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