MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanue o6pa3zoBaTeibHOI NporpaMMsbl. MHKHHHUPHHT B CHCTEMAX 3JIEKTPOCHAOKEHH S
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CUCTEMBI QJIEKTPOCHABKEHUSA 'OPOJOB U ITPOMBIHIJIEHHBIX
MPEJIPUATUA

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacre 00pasoBaTebHOI .
Yactb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHBIX OTHOLICHMIA

NMPOrPaMMBblL:
o IUCHMIIIMHBI 0 YYeOHOM
Ne pucumna 0 yuebuomy Bb2.4.01
TJIAHY:
Tpya10eMKOCTh B 3a4eTHBIX
pyA 1 cemecTp - 6;
eIMHNIAX:
Yacos (Bcero) no yueoHom
acoB (Bcero) mo yueoGHomy 216 4acos
TJIAHY:
Jlekuuu 1 cemectp - 16 yacos;

IIpakTnyeckue 3aHATHSA

1 cemectp - 16 yacos;

JladopaTopHbie padoThI

1 cemectp - 8 yacos;

Kouncynabranuu

1 cemectp - 32 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 135,1 yaca;

B ToM unciae Ha KIT/KP

1 cemectp - 103,4 yaca;

HNnas koHTaKkTHasi padoTa

1 cemectp - 8 yacos;

BKJIIOYAs:
KosnokBuym
JlaGopaTopHasi pabora
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
3ayer ¢ OLEHKOM

1 cemectp - 0,6 yaca;
1 cemectp - 0,3 yaca;
Bcero - 0,9 yaca

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu LLisenos I'.B.
[IpenomaBaTelib NaerTbnratop Rdd042700-ShvedovGV-637a981b I'.B. llIsenos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Lsepgos I'.B.

Waentuduratop

Rdd042f00-ShvedovGV-637a98fb)

I'.B. llIsenos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

LLlapos 0.B.

Waentuduratop

R324da3b6-SharovYurV-0bb905bf

(pacmudpoBka
MIOJITIHUCH)

10.B. [llapos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Lesb ocBOeHNs TUCHMIIIMHBI. V3yueHre OCHOB MOCTPOEHUS CUCTEM 3JIEKTPOCHAOKEHHSI TOPOJIOB
Y NIPOMBIIIIEHHBIX MPEANPUITHI, OCHOBHOIO 00OpYyI0BaHUS, IPUMEHSIEMOIO B UX COCTaBe, a TAKXKE B

dbopMHUpOBaHHH Y
DIIEKTPOCHAOKCHHSI.

3agauu AMCHMIIINHBI

CTYACHTOB

CHUCTEMATUYCCKUX

3HAaHUH 1O

IMPOCKTUPOBAHUTIO CHUCTEM

- — U3y4EHHUE OCOOCHHOCTEH YCTPOMCTBA 1 TEXHUKO-DPKOHOMUYECKHX XapaKTEPHUCTUK OCHOBHOTO
o0opynoBaHus, GyHKIIHOHUPYIOILIETO B COCTABE CUCTEM 3JIEKTPOCHAOKEHHUS TOPOJOB U MTPOMBIIIJICHHBIX

IPEANPUITHM;

— IpUOOPETEHNE HABBIKOB pacueT HAarpy30K Ul IPOCKTUPOBAHUS CUCTEMBI JJIEKTPOCHAOKEHNUS;
— OCBOCHME AJITOPUTMOB U ITOAXO0B IIPU IIPUHATUU PELICHUS O COCTABE U CTPYKTYPE CUCTEMBI

3JICKTpOCH36}KeHI/IH;

— O3HAaKOMJIEHHUE C COCTABOM IIPOEKTHOM JTIOKYMEHTALIUU U U3yYEHUE CTa Ul IPOEKTHPOBAHMUSI;

— U3y4€HHUE OCHOBHBIX CBEICHUN 00 AJIeKTpOCHAOKEHUH MOTpeduTenelt 1 KaTeropuu HaJie)KHOCTH;
— U3y4EHUE OCHOB KOMIIEHCALIUH PEAKTUBHOW MOILHOCTH;
— IpuoOpeTeHe HaBBIKOB MO BEIOOPY MIPOBOJAHUKOB U alllapaToB 3aIHTHI;

— MIPUOOPETEHNE HABBIKOB MPOBEICHHS TEXHUKO-YKOHOMUYECKOH OIICHKH Pa3IMYHBIX BAPUAHTOB
MOCTPOCHUS CUCTEM DJIEKTPOCHAOKEHUS;
— U3y4€HUE MOPSAAKA PErYIMPOBAHUS OCHOBHBIX ITapaMeTPOB 000PYAOBAaHUS CUCTEM DJIEKTPOCHAOKEHUS
B HOPMAJIBHOM U B aBapUUHOM pexuMax paboThl..

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-1 Crocoben
y4acTBOBATh B YIIPABJICHUN
MIPOCKTaMHU CHCTEM
3JIEKTPOCHAOKEHUS
00BEKTOB

UI-1nk-1 @opmynupyer
TEXHUYECKOE 3a/IaHue IS
POEKTHUPOBAHUS CUCTEMBI
AIEKTPOCHAOKEHUS 00BEKTA

3HaThb.
- CTaAuU NMMPOCKTUPOBAHUA.

[TK-1 Cniocoben
y4acTBOBATh B YIIPABICHUU
IMPOCKTaMU CUCTEM
ANEKTPOCHAOKEHUS
00BEKTOB

NJI-2mk-1 Pa3pabaTeiBaet
KOMITPOMHUCCHBIEC BapHAHTHI
CTPYKTYPHBIX CXEM CHCTEMBI
ANEKTPOCHAOKEHHS 00BEKTa

3HATh!
- OCHOBHBIE CBeJIeHUs 00
3JIEKTpOCHA0KEeHNH noTpedureneit 1
KaTerOpuH HaJIe)KHOCTH.

YMETh:
- (hopmHpOBaTH KOHKYPEHTOCIIOCOOHBIE

BAapHUaHTHI TIOCTPOCHHA CUCTEM
AJIEKTPOCHAOKEHHUS;

- 000CHOBBIBAThH COCTAB U CTPYKTYPY
CHCTEM DJICKTPOCHA0XKEHUS, B TOM 4ucie |
KaTeropuu 0co00i rpymisl.

[1IK-1 Cniocoben
y4acTBOBATh B YIIPABJICHUU
IMPOCKTaMU CUCTEM
ANEKTPOCHAOKEHUS
00BEKTOB

NJ1-3nk-1 Bebnpaer
ANIEKTPOOOOPYIOBAHUE JITIS
MIPOEKTOB CUCTEM
AIIEKTPOCHAOKEHUS 00BEKTA

3HATh!
- IOPSIAOK PETYAUPOBAHUSI OCHOBHBIX
napamMeTpoB 000pyIOBaHMS CUCTEM
AIIEKTPOCHAOKEHHS] B HOPMAJILHOM U B
aBapuitHOM pexXuMax padoThl;

- OCHOBBI KOMIICHCAIIU peaKTHBHOﬁ
MOIITHOCTH;

- 0COOEHHOCTH YCTPONCTBA U TEXHUKO-




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

HKOHOMHUYECKUX XapaKTEPHCTUK
OCHOBHOT'O 000PYZI0BaHMUS,
(YHKIIMOHUPYIOIIETO B COCTaBE CHCTEM
AIIEKTPOCHAOKEHUS TOPOJIOB U
HNPOMBIIUICHHBIX NPEIIPHUITHIH;.

YMETh:

- BBIIIOJIHATD PACYET IEKTPUUECKUX
Harpys3oxK;

- IPOU3BOJIUTH BBIOOP ITPOBOJAHUKOB;

- IPOU3BOIUTH BHIOOD annapaToB 3alMTHI.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuunianHa OTHOCHTCS K OCHOBHOM TNpO(ECCHOHAIBHOH —00pa3oBaTeNbHON —Iporpamme
WmxuaupuHr B cucreMax siekTpocHaOxkeHus (mamnee — OINOII), manpaBnenus moaroroBku 13.04.02
DJEeKTpOIHEPreTHKa U 3JIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMs: BbICIIEE 0Opa30BaHUE - MAarUCTpaTypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbTarsl 00ydeHus, MojydeHHbIE TP OCBOEHUH JUCLUIUIMHBIL, HEOOXOIUMBI IPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOIHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [TpoektupoBanue 18 1 4 - 6 - - - - - 8 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
ANIEKTPOCHAOKEHHSI [ToBTOpEeHue MaTepuaa no paszaety
TIPOMBIIIJIEHHOTO "[IpoeKkTUpOBaHUE IIEKTPOCHAOKEHUS KHIIOTO
NpeAnpUsITHs, lieXa pationa ropona". [ToAroToBKa K KOJJIOKBUYMam
11 [IpoextupoBanue 18 4 - 6 - - - - - 8 - «Pacyer aJIeKTpUIeCKUX HAarpy30K», «Brioop
ANIEKTPOCHAOKEHHS MPOBOJIHUKOBY, «BBIOOD anmapaToB 3aluThD.
IIPOMBIIIIJIEHHOTO Ilodzomoexa Kypcosoz2o npoexma: KypcoBoii

NpeaAnpuATu:, nexa

MIPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHLHOMY
3amaHuio. B pamMkax paboTsl He0OX0aUMO
paccunuTaTh OCHOBHBIE ITOKa3aTesn paboTh
00opynoBaHus, BEIOPaTh ONTHMAIILHOE
pemienue. KypcoBoiif npoekT npegycMarpuBaeT
MOSICHUTEBHYIO 3aIIICKY C pacuyeTaMu
rpadu4ecKyo 4acTb.

Ilo020mogKa K ayoumopHsM 3aHAMUAM:
IIpopaboTka J1eKuu.

I10020mogKa K npaKmu4ecKkum 3aHAMUAM:
N3y4yenne marepuasa 1o pasaeny
"[IpoekTHpOBaHUE IIMEKTPOCHAOKCHHUS
MPOMBIIIJIEHHOTO MPENPHUATHS, exa"
MIOZIOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
MPAaKTHYECKNX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasierry
"[IpoexTHpoBaHNE IINEKTPOCHAOKESHNS
MIPOMBIIIJICHHOTO MIPEAIPUATHS, Iexa"
H3yuenue mamepuanos numepamypHsix
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UCMOYHUKO8.
[5], 9-55, 62-125, 142-143
[6], 75-87, 97-220, 251-359
[9], 2-35
[10], 3-57
[11], 3-150

IIpoexTupoBanue
ANEKTPOCHAOKEHUS
JKUJIOTO pailoHa ropoaa

18

2.1

IIpoexTupoBanue
NIEKTPOCHAOKEHHS
JKUJIOTrO paiioHa ropoaa

18

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"IIpoekTHpOBaHNE IIMEKTPOCHAOKESHUS KAIOTO
paiiona ropoma". ITonroToBka K KOJUIOKBHyMaM
«Pacyer aJIeKTpUIECKUX HAarpy30k», «Brioop
IIPOBOJTHUKOBY», «BBIOOD anmapaToB 3aIlUTHI».
Iloozomogeka Kypcosozo npoexma: KypcoBoii
IIPOEKT BHITIOIHACTCS 10 HHAUBHUIYATbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
000pynoBaHus, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoif npoekT npegycMaTpuBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpaduIecKyro 4acTsb.

1lo020mo6Ka K ayoumopHovim 3aHAmMusAM:
IIpopaboTka JreKuu.

110020mogKa K NpaKmuueckum 3auAMuaM:
N3yueHnue marepuana no pasueny
"IIpoexTHpoBaHUE ITEKTPOCHAOKEHUS KUIOTO
paiiona ropojia" MOATOTOBKA K BBHITIOJHEHUIO
3aJaHUi Ha MPAKTUYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
"[IpoeKTHpOBaHUE IMEKTPOCHAOKECHUS JKAIOTO
paiiona ropoza”

H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:

[4], 47-107
[8], 3-32

CrpykTypa u
rapameTpbl CUCTEM
AJIEKTPOCHAOKEHMSI.

14

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"CTpyKTypa 1 mapamMeTphsl CHCTEM




Oourue TpeOoBaHUS K
COCTaBY IIPOEKTHOM
JIOKYMEHTAIIH

3.1

CrpykTypa u
IapaMeTpbl CHCTEM
ANMEKTPOCHAOKEHUSI.

Oourme TpeOoBaHUS K
COCTaBY IIPOEKTHOM
JOKyMEHTaINN

14

aneKTpocHaokeHus. O0ue TpeGoBaHMs K
cOCTaBy MIPOEKTHOH JOKyMeHTauu'".
[MoaroroBka k KOIOKBUYMY «OCHOBHBIE
CTaJU1 IPOCKTHPOBAHUS CUCTEM
EKTPOCHAOKEHHS, HOPMATHUBHAS
JIOKYMEHTALHS».

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHACTCS [0 HHANBUAYATbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboTh
00opyoBaHusl, BBIOPATh ONTUMAIILHOE
peuienue. KypcoBoii npoekT npenycmarpuBaeT
MOSICHUTEIILHYIO 3aITHCKY C pacueTaMy U
rpadu4ecKyIo 4acTsb.

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a7a4M BBITIOHEHHMS TaOOpaTopHOil paboThI, a
TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paznene "CTpykTypa U napaMeTpbl CUCTEM
aneKTpocHatkeHus. O0ue TpeGoBaHMs K
COCTaBy MPOEKTHOH IOKyMeHTauu"
MaTepHany.

Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"CTpyKTypa 1 apameTpbl CUCTEM
aseKTpocHaokeHns. O0ue TpeboBaHMS K
COCTaBy MPOEKTHOH TIOKyMeHTanuu"
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], 357-410
[3], 10-88, 93-130, 133-163
[7], 5-117

Komnencanus

Iloozomoeka K MmMeKyuiemy KonmpaoJiro:
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PEaKTUBHOM MOIIHOCTH
B CHCTEMax
INEKTPOCHAOKEHUS
TOpPOJOB U
TIPOMBITIICHHBIX
peaIpUATHH

41

Komnencamus
PEaKTUBHOI MOLTHOCTH
B CHCTEMAaX
ANEKTPOCHAOKEHUS
TOpPOJIOB U
HpOMI)IIHJ'IeHHLIX
IpeAIPUATUH

IToBTOpeHue maTepuaa 1o pasaeny
"KommneHcarys peakTHBHOH MOIITHOCTH B
crcTeMax JIEKTPOCHA0KEHUS TOPOIOB U
MIPOMBINIICHHBIX Tpeanpuatuii”. IloarotoBka k
KOJUIOKBUYMY «KoMIeHCcaluu peakTUBHOM
MOIIIHOCTH ¥ Harpy304Has CliocOOHOCTh
TpaHc(HOPMaTOPOBY.

Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MPOEKT BBITIOJIHACTCS 110 HHAUBUAYATLHOMY
3a7aHuio. B pamkax paboTel HEOOX0AUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
00opyoBaHusl, BBIOPATh ONTUMAIILHOE
pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIIBHYIO 3aIHCKY C pacueTaMu U
rpaduyeckyo 4acTb. B 3ananue BXoauT pacuer
CIIEAYIOIINX MTOKa3aTeIeH:

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4M BBITIOIHEHMS TaOOpaTopHOil paboThI, a
TaK K€ NU3yYUTh BOIPOCHI BApHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
pazzgene "KommeHcanus peakTHBHON MOIIHOCTH
B CHCTEeMax 3JIeKTPOCHA0XKEHUsI TOPOJIOB
MIPOMBIIIJICHHBIX TPEANPUATHI" MaTepHaity.
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
ITpopaboTka eKunH, BEIOIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Il0o020mo6Ka K npaKmu4eckum 3auAmuam:
W3y4yenne marepuana 1o pasaeny
"KomMneHcanus peakTHBHON MOIHOCTHU B
cHcTeMax JIEKTPOCHA0KEHUS TOPOIOB 1
MIPOMBIIIICHHBIX TPEANIPUATHI" TOATOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha ITPAKTHIECKUX
3aHITHAX

Camocmoamenvroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraa Mo pasiery
"KommneHcanus peakTHBHON MOIHOCTHU B
cHcTeMax dJICKTPOCHA0KEHHUS] TOPOIOB 1
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MPOMBIIIICHHBIX TpeAnpUaTuil”
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], 291-306
[5], 55-62
[6], 411-431

5 OnexTpocHabXKeHHE 13.7 57
notpedurenei 1
KaTEerOpHH HaJIS)KHOCTH
5.1 OnexTpocHabXKeHHE 13.7 57

norpedurenei 1
KaTerOpHUHU Ha/Ie)KHOCTH

Iloozomoeka K meKyuiemy KOHmMPOJI0:
[ToBTOpeHNe MaTepHraa 1mo pa3aeiy
"DnexTpocHab)eHne oTpedburenei 1
Kareropuu HagexxHocTH". [loaroToBKa K
KOHTPOJILHOH padoTe «IJIeKTpoCcHAOKEHUE
NOTpeOuTeNe! epBoil KATETOPHUNY.
Iloozomoeka Kypcosozo npoexma: KypcoBoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEIN PAOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTEIBHYIO 3aIICKY C pacdeTaMu
rpadUIecKyro 4acThb.

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33/IaHHI 0 TAbopaTOpHOU paboTe
HE00XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3YyYUTH BOIIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "DnekTpocHabxkeHue motpeduTenei 1
KaTerOpuH HAIC)KHOCTH' MaTepHay.
Iloozomogka K ayoumopHblm 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ilo020mo6Ka K KOHMPOIbHOU padome:
H3ydeHne MaTepHaoB Mo pas3ueiry
OnexrpocHabxeHne noTpedbureneit 1 kareropun
HAACKHOCTHU U ITOATOTOBKA K KOHTpOJ'[BHOﬁ
pabore

Iloozomoexa K npaKkmu4ecKum 3aHAMUAM:
N3yueHnue marepuana o pasaeny
"DnexTpocHabkeHne norpedurenei |
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KaTerOpHUHU Ha/Ie)KHOCTH" MTOJITOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATHAX

Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o pasieiy
"DnexTpocHab)eHue oTpedburenei 1
KaTeropuy HaJAeKHOCTH"

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 3-97
3a4er ¢ OICHKOH 0.3 - - - - 0.3 -
Kypcosoit mpoekt (KIT) | 144.0 - - - 32 0.6 103.4
Bcero 3a cemecTp 216.0 16 8 16 32 0.9 135.1
Hroro 3a cemecTp 216.0 16 8 16 32 8 0.9 135.1

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktndeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padoram; MKKII — unauBuyansHbie KOHCYIBTAIIMU MO0 KYPCOBBIM MpoekTam/padotam; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aenam
muctumuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpoexmuposanue 31eKmpoCcHadA#CeHUs. NPOMBIULIEHHO20 NPeONPUAMUs, yexa

1.1. IIpoexTrpoBaHuE IEKTPOCHAOKEHUS TPOMBILUIEHHOTO IPEINPUITHS, 1IeXa

[IpakTueckue METOIbl OIPEACIEHUsS PACYETHOM HArpy3Kud OBJIEMEHTOB U Y3JIOB CHUCTEM
MPOMBIIUICHHBIX MPEANPUATHI. DKOHOMUYECKHE M TEXHUYECKHE KpUTEpUU BHIOOpa MapameTpoB
OCHOBHOTO 3JICKTPOOOOPYIOBAHUS JCKTPHUSCKUX CETEH CPETHEro M HU3IIETO HAMPSHKCHUH. Yder
KaTeropuy HaJAECKHOCTU DJEKTPOCHAOKEHUS BJICKTPONPHUEMHUKOB M BEJIMYUH, JOMYCKAEMBIX
CHUCTEMAaTUYECKUX U TOCJICaBApUMHBIX TIEPETPY30K MPH BBHIOOpPE KOJWYECTBA M MOIIHOCTH
TpaHCOPMATOPOB  LIEXOBBIX  MOJACTAHUUNA. YHH(PHUKAUS HapaMeTpPOB  SJIEMEHTOB  CETH.
KOHCTpyKTHBHOE HCIHOJIHEHHE JMHUHA M TOJACTAHIMM CHUCTEM JJIEKTPOCHaOXeHus. Bumsl
TpaHCQOPMATOPHBIX TMOJCTAHIIMIA: BCTPOCHHAsl, NPUCTPOEHHAs, OTIEJIbHOCTOAIAs, O0JacTh
NpUMEHEHUS. TEeXHUKO-YKOHOMHUYECKHNE KPUTEPHH BBIOOpA MECTa YCTAaHOBKH TPaHC(HOPMATOPHBIX
MOACTAHIIMI HAa MPOMBILUICHHBIX NOpeanpusaATuax. OCHOBHBIE THUIIBI CXEM, MPHUMEHSIEMBbIE B
CUCTEMaxX »DJICKTPOCHAOKECHHsSI TMPOMBIIUICHHBIX Tpeanpustuidl. KomruiekcHas XapaKTepuCTHKA
INEKTPUUYECKUX CXeM, KIacCHU(PHUKAIUS CXEM IO TUIIAM, XapaKTepUCTHKAa U 00JacTb MPUMEHEHUs
CXEM KaXKIOTo TUMa. AHajgu3 MapaMeTpOB PEKUMOB M TEXHHKO-DKOHOMHYECKUX XapaKTEPUCTUK
pa3nuuHbix cxeM. llpaktuueckoe oOecriedeHre  HEOOXOOUMOTO  YpOBHS  HAJIEKHOCTHU
anekTpocHaOx)eHnsa. OCOOEHHOCTH BBIOJTHEHHUS! BHYTPHUIIEXOBBIX JEKTPUUECKUX ceTel. [ myOokue
BBOJIbl BBICHIMX HANpPSDKEHUN Ha MPOMBILIUICHHBIX Hpeanpustusx. OCHOBHBIE CXEMbI TITYOOKHX
BBOJIOB. TpeOoBaHMs K KOHCTPYKTHBHOMY BBINOJHEHUIO. [IpoekTupoBaHue OCBEIICHUS Ha
00BEKTaX MPOMBINUICHHBIX Npeanpudatuid. OpraHu3anus CHUCTEMbl Y4€Ta SJCKTPOIHEPTHH Ha
MPOMBIIUICHHBIX MPEANPUATHSX. .

2. HDO@KI’I’ZMDOSGHU@ 3ﬂ€Kmp0CHCl6JfC€HMﬂ AHCUI020 padona 20[70061

2.1. IIpoekTupoBaHue EKTPOCHAOKEHHS KIIIOTO pailoHa ropoja

OnpezneneHyue pacueTHOM HArpy3KH 3J€MEHTOB U Y3JI0B CHUCTEM 3JIEKTPOCHAOKEHHS TOPOJIOB.
OcoOeHHOCTH OMNpeJeNieHus] pPacyeTHOM Harpy3Kd KpYHOHBIX TOPTOBBIX IIEHTpOB. BriOop
napaMeTpoB OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS B CUCTEMAX JIEKTPOCHAOKEHHs ropooB. TexHUKO-
HSKOHOMUYECKHE KPUTEPUH BHIOOpA MECTa YCTAHOBKHM TpPaHC(QOPMATOPHBIX MOJACTAHIUI B ropojax.
OCHOBHBIE THIIBI CX€M, IpHMEHSEMble B CHCTEMax »JJIeKTpocHaOxeHus ropojaoB. OOmiee u
pasznuuMsl B cxemaX TOpOJCKMX M IHPOMBILIUICHHBIX 3JEKTPUUECKUX ceTeil. AHaiu3 mapaMeTpoB
PEKMMOB U TEXHMKO-DKOHOMMUYECKHX XAapaKTEPUCTHK pas3InyHbIX cxeM. IIpakTudeckoe
obecrieueHre HE0OXOUMOTO YPOBHS HAJCKHOCTH dJIeKTpocHaOKeHHsI. OCOOCHHOCTH BBITIOJIHEHUS
BHYTPHUJIOMOBBIX JJIEKTPUUYECKHX ceTel. ['y0okue BBOJIBI BBICHIMX HANpsHKEHUH B Tropojax.
[IpoexkTupoBaHue oOcCBelleHUsT Ha 00beKTax ropoaoB. OpraHuzamus cHUCTeMbl  yuéTa
QIIEKTPO3HEPTUU B KWIbIX JoMax. OpraHuzanus y4yéra ayekrpo3Heprun Ha cropone 0,4 kB TIIL
Opranuzanusa ydé€ra 3JIEKTPOIHEpruH, OTHyIleHHON notpedutensm c¢ muH TII. IlpoBenenue
MHCTPYMEHTAJIBHOTO KOHTPOJIS 3JIEKTPOMOHTAXKHBIX PAa0OT B AJIEKTPHUUECKUX CETSIX: OCHOBHBIE
CPEICTBA U METO/bl U3MEPEHMSI, OIICHKA U aHaJIN3 Pe3yIbTaTOB U3MEPEHUIL..

3. Cmpykmypa u napamempbvl CUcmem 3Jl€KI7’IDOCHCl69fC€H1/l}Z. 061/141/18 mD€60661H1/lﬂ K cocmasy
NPOEKMHOU 00KyMeHmauuu

3.1. CtpykTypa 1 mapameTpsl CHCTEM 3JIeKTpocHa0xeHus1. O0mue TpeboBaHUs K COCTaBy
IIPOEKTHOM TOKYMEHTallUH

OO11ast XapakTepUCTUKA CUCTEM 3JIEKTPOCHAOKEHHSI TOPOJIOB U MPOMBIIUIEHHBIX MPEANPUITHH,
uX OOUIHOCThP U pas3iuyMsl, COLUUATbHO-d)KOHOMUYECKUH W 3KoJormueckuil acmnexthl. Cranuu
npoekTHpoBaHus. Pasznmensl mpoekta. Poab M MecTo B 0oOIIEM KOMIUIEKTE MPOEKTHOM
nokyMmeHTanuu. OCHOBHBIE TpeOOBaHUS, IPEIBABIsIEMbIE K POSKTHONW U pabouell JOKyMEHTalUH.
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HopmaTtuBHas noxymeHTanus, peryjvdpyronias npoektuposanue. lIponenypa TEXHOIOTHYECKOrO
MIPUCOCTUHECHHS OOBEKTA. .

4. Komnencayus DeaKmu@HOﬁ MOWHOCMU 68 cucmemax 3/Z€KmDOCHa6Z)fC€Hu}Z 20170()06 u
NPOMbBIULTIEHHbIX npednpuﬂmuﬁ

4.1. Komnencaiusi peak THBHON MOIIIHOCTU B CUCTEMaX 3JIEKTPOCHA0KEHHS TOPOJIOB U
IIPOMBIIIJICHHBIX IPEATIPUATUI

OcHOBHbBIE BUJbl HCTOYHHUKOB PEAKTUBHOM MOLIHOCTH, MX TEXHUYECKHE U SKOHOMMUYECKHE
XapaKTepUCTUKU. Pa3melleHne KOMIIEHCHPYIOIIUX YCTPOWCTB B PACIHPEACIUTENbHBIX CETSX.
WHXeHepHblE METOABl pacyeTa MOIIHOCTH KOMIICHCUPYIOIIMX YCTPOWMCTB. YUeT BIUSHHUA
KOMIIEGHCAllUM  pPEaKTHMBHOM MOIIHOCTH IpU  BBIOOpPE IapaMeTpoB  3JIEMEHTOB  CHCTEM
ANIEKTPOCHA0XKEHHUSI U pacueTax IMapaMeTpoB pexumMoB. OO1acTH 0OOCHOBAHHON KOMIIEHCAIUU
PEAKTUBHBIX HArpy30K B CHUCTEMax 3JIEKTPOCHAOXKEHUs MPOMBIIUICHHBIX MPEIIPUATHN U JKUIIBIX
paiioHoB. OCOOEHHOCTH KOMIIEHCALMM PEAKTHBHON MOIIHOCTH B KPYIMHBIX TOPTOBBIX ILIEHTpaX.
BnusiHue ycTaHaBiIMBAaeMbIX KOMIIEHCHPYIOLIMX YCTPOWCTB Ha BBIOOP MOIIHOCTH LIEXOBBIX
TpaHCQOPMATOPHBIX NMOACTAHLUN U TAPAMETPOB AIEKTPOOOOPYIOBAHMUSL. .

J. 9ﬂ€KmDOCHG6DfC€HM€ nompe6umeﬂed 1 Kamezopuu HaodedcHocmu

5.1. DnekTpocHabOkeHHE TOTpeduTeNei 1 Kareropun Ha e )KHOCTH

Pacnpenenenne  morpeburteneii  SJIEKTPOIHEPTHH IO KATeropusiM  HaJEKHOCTHU
anekTpocHaOxkeHus. Kinaccugukanus, XxapakTepucTuKa U NPUHIUIUAIBHBIE YIPOIIEHHBIE CXEMbI
AEeKTpOCHAOKEHUs MOTpeOuTeNnel 3IeKTposIHepruu 1 kareropuu HajaekHOCTH. OOIIKe cBeleHus
00 ncrounmnkax OecnepedoitHoro nuranus. Ctatndeckue, TMHAMUYECKHE U JH3ENIb-THHAMUIECKHEC
UCTOYHUKHU Oecniepeboitnoro nutanus. [Ipunnun paboTel, XapakTEpUCTUKA U CTPYKTYPHBIE CXEMBI.
CTpyKTypHBIE W TPUHIHUIHAAIBHBIE JIEKTPUUYECKHE CXEMBI DJIEKTPOCHAOKEHUS MOTpeduTeneii B
YCIOBHUSAX CMEIIaHHOW, B YacTH KaTeropupoBaHusi, Harpy3ku. IIpoGremubie ¢dakTopsl,
BO3HHKAIOIIUE MPU COBMECTHOM pabOTE€ MCTOYHHKOB OeCiepeOONHOT0 MUTAaHUS C aBTOHOMHBIMH
anekTpoarperataMu. OCHOBHbBIE MYTH pelIEHHUs] MPOOJIeM MO COIrJIaCOBAaHMIO COBMECTHOW pabOTHI
HCTOYHUKOB OecriepeOOoMHOro NUTaHus ¢ aBTOHOMHBIMU 3JIeKTpoarperataMu. Pacuer MolHocTH U
BBIOOp THMA PE3EPBHOM JM3EIb-TEHEPATOPHOM YCTAaHOBKM NpU padoTe Ha pa3IU4HbIe BHJIbI
Harpy3Kku, B TOM 4Mcie g coBMecTHOU paboTel ¢ MBII. Bribop cocTaBa U CTPYKTyphl CHCTEMBI
3NIeKTpOCHa0KeHUs moTpedbuTenel 1 kareropuu HaJeKHOCTH. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. 1.C6op u pacuer Harpy3ku A >xuioro paiona u 111 (2 vaca).;
2. 7.PacueT 000CHOBAaHHOW CTENEHN KOMIIEHCAIIMU PEAKTUBHBIX HarpPy30K B CUCTEMax
AIIEKTPOCHAOKEHUSI KPYITHBIX TOPTOBO-PA3BIIEKATENIbHBIX IIEHTPOB U MPOMBIIIICHHBIX
npennpusaTuii (2 yaca).;
3. 2.Br10op TpancdopmaTopos (2 yaca).;
4. 3.Be10op kabeneit 1 mMHOMPOBOAOB (2 Haca).;
5. 4.Pa3zpaboTka mpoeKTa 1eKTpocHab)eHus 1exa (2 yaca).;
6. 5.Pa3paboTka npoexTa 31eKTpOCHAOKEHUS )KUIION 3aCTpOKHN (MUKpopaiioHa ropoa) (2
qaca).;
7. 6.PazpaboTka mpoeKTa dIEeKTPOCHAOKEHHS TIPOMBIIIIEHHOTO TIpeAnpusITHs (2 4aca).;
8. 8.Br100p pesepBHOro JIDA npu paboTe Ha pa3IMuHyI0 HAarpy3Kky (2 vaca)..
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3.4. TeMbl 1a00paTOPHBIX padoT
1. 1. UccnenoBanue pexxiuMoB pabOThl CUCTEMBI 3JIEKTPOCHAOKEHHSI IPH PA3TUYHBIX BUIAX
Harpy3Kd Ipu paboTe OT 3HeprocucTeMsl (2 yaca; 4 yaca 1o HOATpyIIam).;
2. 4. UccnenoBanue pexxuMOB PabOThI CUCTEMBI JIEKTPOCHA0KEHUS rmoTpedurenei 1
KaTeropuu HaJeKHOCTH 0CO00U Tpynibl (2 yaca; 4 yaca 1o moArpyrmniam).;
3. 3. UccnenoBanue pabotel ABP B cucteme anekTpocHabxkeHust moTpedureneit 1 kareropuu
HAJICKHOCTH 0c000i rpynmsl (2 yaca; 4 yaca 1Mo MOArpyImnam).;
4. 2. UccnenoBanue pexxuMoB pabOThI CUCTEMBI AIEKTPOCHAOKEHUS MPU PA3INYHBIX BUIAX
Harpy3Kkd Ipu padoTe OT pe3epBHOT0 HCTOYHHKA JIEKTpodHepruH (2 vaca; 4 Jaca 1o
MOATPYIIIIAM)..

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

1 Cemectp
Kypcosoii npoext (KII)
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IIPOEKTA
Henens 1-2 3-4 5-6 7 8 9 10 11-12|13-14 | 15
Paznen 1 2 3 4 5 6 7 8 9 10
KYpPCOBOT'O
MIPOEKTA
O6bem 10 10 10 10 10 10 10 12 10 8
pazzena, %
Beimonaennsnii | 10 20 30 40 50 60 70 82 92 100
00beM
HapacTaroUuM
urorom, %

Howmep pasznena

Pa3znen kypcoBoro npoekra

1

OmnpeneneHye pacueTHBIX JIEKTPUUECKUX HArpy30K MOTpeOuTenei
npomeinuieHHoro npeanpusitus (I1I7).

PazpaboTka cTpykTypHO# cxembl aiekTpocHadkenus [111. Beibop ocHoBHOTO
o0opymoBaHus cUCTeMbl dnekTpocHadxenus [1I1: MomHocTH, THNA U
KonudecTBa Tpancpopmaropusix nojacrannuii 10(20)/0,38 kB, ux
pacmoIoXeHus; KounyecTBa U MecT pacnonokenus PY 10 (20) kB.

[TpoexTrpoBaHKe BHYTPEHHETO AIEKTpocHaOkeHus 1exa. PazpaboTka
NPUHIUIHAIBHOMN 2JEKTPUUECKOM CXEMBbI IEKTPOCHA0KEHHUS 1IeXa.

[TpoextupoBanue anekTpudeckux cereit 10 (20) u 0,4 kB I1I1. Pa3paboTtka
OPUHIUIHAIBHOMN 3JEKTPHUUECKON CXEMBI AJIEKTPOCHA0KEHUS
MPOMBIIUIEHHOTO IPEIIPUSITHS.

[TpoekTHpoBaHUE CUCTEMBI SJEKTPOCHAOKEHUS TOTpedUTENIeH epBoi
kareropuu oco6oit rpynmsr [1I1.

OmnpeneneHne pacueTHBIX JIEKTPUUECKUX HAIPY30K MOTpeOuTemnei
MHUKpOpaioHa.

Pa3paboTka cTpyKTypHO#H CXEMBbI 3JIEKTPOCHA0KEHUSI MUKpOpaiioHa ropoja.
Br160p 0cHOBHOT'O 000pY/I0BaHUS CUCTEMBI JIEKTPOCHAOKEHH S
MUKpOpaiioHa ropoJia: MOITHOCTH, THITA U KOJIMYECTBA TPAaHCHOPMATOPHBIX
noactannuii 10(20)/0,38 kB, ux pacmnonaoxeHust; KOJIM4eCTBa U MECT
pacnionoxenus PY 10 (20) xB.

[TpoextupoBanue pacnpeaenutenbHoii cetu 380 B mukpopaiiona. PazpaboTka
NPUHIUIHAIBHON 3JEKTPUUECKOM CXEMBbI 2IEeKTPOCHA0XKEHHsI MUKpPOpaoHa
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ropoJia.

ITpoextupoBanue anexrpuyeckoit cetu 10 (20) kB paiiona ropona.

10

PacueT ocHOBHBIX PEXKUMOB IMPOCKTUPYCMBIX SJICKTPHUICCKUX ceTeﬁ, BKJIrO4as

OLICHKY OTKJIOHEHHUH M KOJeOaHMid HampsDKeHus B y3iax cetu. TOO
CIIPOEKTHPOBAHHOH CETH.
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YAbTAThI 00YUYEHUS 110

Howmep paznena
JUCHUTIIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Kongr
JTUCIUILINHE COOTBETCTBUH C
WH/IUKATOPOB
(B COOTBETCTBUH C pa3ieiioM 1) n.3.1)
1/2]3]4]5
3HaTh:
CTaJIuy MPOEKTUPOBAHUS KomnokBuym/OcHOBHBIE CTaIMK TPOSKTUPOBAHUS
WI-1nk-1 + CHCTEM DJICKTPOCHA0KEHHSI, HOPMaTHBHAS
JIOKYMEHTaIus
OCHOBHBIE CBEJICHUS 00 3JIEKTPOCHA0KEHNN JlaGoparopnas pabora/MccnenoBanue padotst ABP B
notpebureneil 1 kareropuu HaJEKHOCTH CUCTEMe ANIEeKTpocHaOX)eHuUs moTpeduTenei 1
KaTerOpUH HAJEKHOCTU 0COOOU TPYIIIBI
JlaGopaTtopHas pabora/MccienoBanue pexxuMoB
pabOThI CUCTEMBI MIEKTPOCHAOKEHUS oTpeduTeei 1
KaTeropuu HaJIe)KHOCTU 0COOO0H TPYIIIBI
N-2nx-1 +
JlabopaTtopHas pabota/lccrienoBanue pexxiuMoB
paboThI CUCTEMBI AIEKTPOCHAOKEHUSI ITPH Pa3INIHBIX
BHJIaX HAarpy3KH MpU paboTe OT Pe3epPBHOIO
UCTOYHUKA HJIEKTPOIHEPTUU
Kontponbnas pabota/dnexkTpocHabxeHne
notpebuTesnei nepBoil kareropun
0COOEHHOCTH YCTPONCTBA U TEXHUKO-IKOHOMHUYECKUX Komnoksuym/BeiOop anmapaToB 3amiuThl
XapaKTepUCTUK OCHOBHOT'O 000pYy10BaHuS, KomoksuyM/BHGOp MPOBOIHHKOR
(b YHKIIMOHUPYIOIIETO B COCTaBE CUCTEM NJ1-3nk-1 +
3JIEKTPOCHA0KEHHS TOPOIOB M MTPOMBIIIIEHHBIX
MIPEANPHUITHIH;
OCHOBBI KOMITEHCAIIUU PEAKTUBHON MOIIHOCTH V-3 + Komnnoksuym/Komnencanum peakTHBHOW MOIITHOCTH U
Harpy3o4Hasi CfoCOOHOCTh TPaHCHOPMATOPOB
MOPSIIOK PEryIUPOBAHMS OCHOBHBIX TTaPaMETPOB V-3 + JlaGopaTtopHas pabota/MccienoBanue pexkuMOB
000pYZI0BaHUS CUCTEM JIEKTPOCHAOXKEHUS B palbOoThI CUCTEMBI 3JEKTPOCHAOKEHHSI TPH Pa3IMYHBIX
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HOpPMaJIbHOM U B aBapUUHOM peKUMax padoThI

BUJIaX HArpy3KU MpH paboTe OT SIHEPrOCUCTEMBI

KomnnokBuym/PacueT 31eKTpuuecKkux Harpy3oK

YMmern:

00OCHOBBIBATh COCTAB U CTPYKTYPY CUCTEM

KonTponpHas pabota/DneKkTpocHabkeHne

AIEKTpOCHAOKEHHUs, B TOM unciie 1 kateropun ocodoit | MJI-2nk-1 noTpeOuTeseH MepBOM KAaTETOPHH

TPYIIIBI

(dbopMUPOBAaTh KOHKYPEHTOCIIOCOOHBIE BApHUAHTHI KomnokBuym/OcHOBHBIE CTaIMK TPOESKTUPOBAHUS

MOCTPOCHHSI CUCTEM DIICKTPOCHAOKESHHUS N/I-2nx-1 + | + CHCTEM 3JICKTPOCHA0KEHHS, HOpMATUBHAS
JIOKYMEHTaIus

MIPOM3BOJIUTH BHIOOP amnmapaToB 3alllUThI N-3nk1 + |+ KomnokBuym/Br160op anmapatoB 3aniuTsl

IIPOU3BOJIUTH BIOOP IPOBOJIHUKOB N/I-3nk-1 + 1+ Komnnoksiym/Bei0op mpoBOAHHKOB

BBITIOJTHSATh PacyeT AIEKTPUUECKUX Harpy30K N-3nk1 + |+ KomnokBuym/Pacder anekTpuuecKkux Harpy3ok

16




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. UccnenoBanue pabotsl ABP B cucteme anekrpocHabxeHust morpedureneii 1 kareropuu
HaJeKHOCTH 0coboi rpynisl (JlabopaTopHas paborta)
2. UccnenoBanue pexXUMOB pabOThI CHCTEMBI AJIEKTpOCHa0KeHUs ToTpeduTenel 1 kareropun
HaJeKHOCTH 0co0oi rpynmsl (JlabopaTopHas pabora)
3. UccaenoBanue pexxuMOB pabOTHI CHCTEMBI SJIEKTPOCHA0KEHHUS TIPU Pa3IMYHBIX BUJAX
Harpy3Ku npu paboTe OT pe3epBHOT0 UCTOYHHKA deKTposHepruu (Jlaboparopnas padota)
4. UccnenoBanue pesKkuMOB pabOThI CHCTEMBI AJIEKTPOCHAOKEHHSI TP PA3IMIHBIX BUIAX
Harpy3ku npu pabote ot aHeprocuctemsl (JJabopaTopHas padora)

Popma peanmzanuu: [TucemenHas pabora
1. DnekTpocHabxeHue norpedureneii neppoii kareropuu (KontponbsHas pabora)

Dopma peanuzanuu: YcrHas popma
1. Beibop anmnaparoB 3amuThl (KommokBuym)
2. Bo16op npoBoHukoB (KosmokBuym)
3. KomneHcanuu peakTHBHOM MOIIIHOCTH U HArpy304Hasi CHOCOOHOCTH TpaHCPOPMATOPOB
(KomnoksBuym)
4. OCHOBHBIE CTaIUH TPOSKTUPOBAHMS CUCTEM JIEKTPOCHA0XKEHUS, HOPMATUBHAS
nokymenTanus (KomiokBuym)
5. Pacuer anektpuueckux Harpy3ok (KosmokBuym)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBISETCS NPUIOKEHUEM A.
banmibHO-peNTHHTOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBISIETCS MIPHIIOKEHHEM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE
3auem c ouyenxoti (Cemecmp Nel)
OneHka 3a 3a4eT BBICTABJISIETCS 110 Pe3yIbTaTaM MPOMEXKYTOUHOTO KOHTPOJIS.

Kypcosoui npoexm (KII) (Cemecmp Nel)
OrneHka ompenensercs MO0 COBOKYITHOCTH pPE3yJbTaTOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
3amuTel KIT B coorBercTBUM ¢ [lonoxeHnem o OamibHO-pPEHTHHTOBOM cHCTeMe ISl CTYICHTOB
HHUY «MDy.

B numiom BeICTaBIsSETCS OLIEHKA 3a 1 CCMECTD.

Ipumeuyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCITUILTHHE TPUBEICHBI B (DOH/IE OIIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. KonroxoBa, E. A. DnextpocHabxeHue : yaeOHUK AJ1 BY30B 110 HampasieHuto 140400
"DnekTposHepreTrka u snekrporexauka” / E. A. Kontoxosa . — M. : M3garensckuii jom MOU,
2014 . —510 c. - ISBN 978-5-383-00897-3 .;

2. DnexkTpocHabKeHe NOTPEOUTENEH MepBOi KaTerOPHH HAICKHOCTH 0CO00H rpymIibl | yueOHoe
nocobue 1o Kypey "CucrteMHbIe BOIPOCH! MPUMEHEHHS paclpeeIEHHOW reHeparu' 1Mo
HarpaBJIeHuIo "DIeKTpodHepreTuka u snekrporexuuka" / JI. H. Y aunnes, B. H. Tynsckuii, A. C.
YwMmpuk, [u ap.], Ham. uccnen. ya-t "MOU" (HUY"MDH") . — Mocksa : U3n-Bo MOU, 2020 . — 100
c. - ISBN 978-5-7046-2279-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11216;

3. llIrenos, I'. B. DnekTpocHab)keHHE TOPOIOB: JICKTPOIIOTPEOIeHNE, paCUeTHBIE HArPY3KH,
pacmpeaeuTeNbHbIE CETH : yueOHOe TTocodue /i By30B 1o HampasieHusM 140200
"OnekTposnepreruka, 140400 "DnexTposHeprerrka u anekrporexuuka" / I'. B. llIsegos, Harr.
uccien. yu-t "MBOU" . — M. : U3natensckuii nom MOU, 2012 . — 268 c. - ISBN 978-5-383-00743-3
4. llIsenos, I'. B. ['opoackue pacipeeanuTeIbHbIC SJEKTPUIECKUE CETU: CXEMBI U PEKUMBI
HelTpany : yaeOHoe mocobue s By30B 1o Hanpasienuto 140200 "Dnexkrposnepreruka” / I'. B.
[IBenoB, Mock. sHepr. uH-T (MDOU TVY) . — M. : U3natensckuit tom MOU, 2011 . — 108 c. - ISBN
978-5-383-00642-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2907,

5. Kontoxosa, E. A. IIpoexktupoBaHue CUCTEM 3IEKTPOCHAOKEHUS IPOMBILIUICHHBIX ITPEAPUITHH
(Teopus u mpumepsl) : yauebnoe nocodue / E. A. Konroxosa . — M. : Pycaiinc, 2017 . — 160 c. -
ISBN 978-5-4365-1136-8 .;

6. Kyapun, b. 1. DnexTpocHabkeHne IpOMBILIUICHHBIX TPEINPHUITHIA | Y4eOHHK JJIsl BY30B 110
Kypcy "DnekrpocHabxeHne npoMbInieHHbIX npeanpustuii” / b. Y. Kynpun . — M. : Uatepmer
Wwuxunaupunr, 2007 . — 672 c. - ISBN 5-89594-135-4 ;

7. Kontoxosa, E. A. Ilotepu u ycTaHOBUBIIIMECS OTKJIOHEHUSI HAIIPSDKEHUS B QJIEKTPUYECKUX CETIX
HanpsbkeHueM 6-10/0,4 kB / E. A. Kontoxoga, 0. B. Illapos . — M. : Dueproatomuzaat, 2006 . —
120 c. - ISBN 5-283-03249-3 .;

8. Bracosa, T. A. DnekTpocHaOXeHue KUIIOT0 paifoHa ropojia : MeTOAMUYECKUE YKa3aHUs K
KypCOBOMY IIPOEKTY M pacu€THOMY 3aJaHUI0 10 Kypcy "CHCTeMbI 3JIeKTPOCHA0XKEeHU " IO
Hanpasienuto 13.03.02 u 13.04.02 "DnexktposHepreruka u anekrporexnuka” / T. A. Brnacosa, A.
A. I'mazynos, I'. B. llIBenos, Ham. uccnen. yu-t "MOU" (HUY"MBUN") . — M. : U3zn-Bo MOU, 2015
.—32c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=6994;

9. Kontoxosa, E. A. IIpoexkTupoBanue 351eKTpOCHA0KEHHSI TPOMBIIIEHHBIX NPEANPUATUH :
YyebHoe mocobue 1o Kypey "IneKTpocHabKeHHe TPOMBIIIICHHBIX TPEANPUATHHA" 110
HanpasneHuto "Onekrposnepreruka” / E. A. Kontoxosa ; Pex. E. A. [lankparosa ; Mock. sHepr.
uH-T (MOU TVY) . — M. : U3n-Bo MDU, 2000 . —35¢c.: 6.75

10. Konroxoga, E. A. Koncnekt nekuunit o kypcy "OCHOBBI 371€KTPOCHA0KEHUS TPOMBIIITIEHHBIX
npeanpusTHii": PacueTHble a5eKTpUYeCcKre Harpy3KH 2JIEMEHTOB CHCTEM 3JieKTpocHa0xeHus / E.
A. Konroxoga ; Pen. @. X. Kynaxmeros ; Mock. 3Hepr. uH-T (MOH) . — M. : U3a-8o MOU, 1984 . —
57 c.;

11. A. B. Kykcun- "DnexktpocHabkeHne MpoMbIIIIEHHBIX npeanpusatuil”, U3natenscrBo: "Nndpa-
WNwuxenepus", Mocksa, Bonoraa, 2021 - (156 ¢.)
https://biblioclub.ru/index.php?page=book&id=618499.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Maitan Buneoxondepenuuu;
5. AutoCAD/ T Flex CAD (Bepcust 11 00ydaromuxcs 1 MpernoiaBaTeiei).

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HanmoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/

7. 93BC "KoncyabsTant crygenta' - hitp://www.studentlibrary.ru/

8. DunexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

9. ITopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. ba3a oTKpbITHIX JaHHBIX MHUHUCTEPCTBA TPYAa U COUUANbHON 3aUTHI PD -
https://rosmintrud.ru/opendata
11. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHKMCTEPCTBA TPYAA H
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep ayauropun,
HAHMEHOBAaHMeE

OcHameHnue

VY4eOHble aynuTopun
JUTSl IPOBEJICHUS
JICKITUOHHBIX 3aHATUH
Y TEKYIIEro KOHTPOJIA

J1-26, YueOHas
aynuropus kag.
"33(:"

Kpeciio padouee, CToJ MPeNnoAaBaTelis, CTol
y4eOHBIH, CTYI, WKad U1 XpaHeHUs
WHBEHTapsl, BeIIaJIKa JUIsl OJ€K/Ibl, SKpaH
WHTEPAKTUBHBIN, MYJIbTUMEIUMHBINA IIPOEKTOP,
JIOCKa MapKepHasi, HOyTOyK, KOHIUITMOHED,
MHBEHTaph CIIEIUAIN3UPOBaHHbBIN, HHBEHTAPD
yueOHbIH, yueOHO-HarIsIIHOE Tocodue ,
KaHLESPCKUM IPUHAIIEKHOCTH, MEII, MapKep,
CTHILYC

Y4eOHble ayIuTOpUN
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3ansatui, KP u KII

J1-26, YueOHas
aynurtopus kKad.
||33C"

Kpecio paboyee, CTOJ IpernoiaBaTens, CToI
y4eOHBIN, CTYI, MIKad 11 XpaHEHUs
MHBEHTAaps1, BeLIaJIKa JUIsl OAEKIbl, DKpaH
MHTEPAKTUBHBIA, MyJIbTUMEIUINHBIA TIPOEKTOP,
JI0OCKa MapKepHas, HOyTOYK, KOHIUIIHOHED,
WHBEHTaph ClIeHUaTU3UPOBAHHBIN, UHBEHTAph
y4ueOHbIH, yueOHO-HaTIsAHOE 1Tocodue ,
KaHUEJSIPCKUI TPUHAIIEKHOCTH, MEJI, MapKep,
CTUIIYC

VY4eOHble ayIUTOPHH
TUTSL TIPOBEICHUS
1a00paTOPHBIX
3aHATHI

J1-26a, YueOHas
naboparopust
"KauectBa
BJIEKTPUYECKON
sHepruun"

CTYJ, mKad Ui XpaHEeHUs] UHBEHTaps,
nabopaTOpPHBIN CTEH, THBEHTAPh
CHeIHAIM3UPOBAHHBIN, HHBEHTAPh YUEOHBII
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VYueOHbIC ayAUTOPUN
JUTSL IPOBEICHUS
MPOMEKYTOUHOMN

aTTecTaluu

J1-26, YueOHast
aynuropus kag.
"99C n

Kpeciio pabouee, CTOI MpenojaBaTelis, CToJ
y4eOHBIH, CTYI, Kad g XpaHeHUs
MHBEHTaps], BEIIAJIKa JUIsl OAEXK/Ibl, IKPaH
MHTEPAKTUBHBIA, MYJIbTUMEIUMHBIA IIPOEKTOP,
JI0CKa MapKepHas, HOyTOYyK, KOHIAULIMOHED,
WHBEHTAPh CIICIHATN3UPOBAHHBIN, HHBEHTAPb
y4eOHbIH, yueOHO-HAIJISJHOE TOCOOHE ,
KaHUEJIAPCKUHM MPUHAISKHOCTH, MEJI, MapKep,
CTHITYC

ITomenienus miis
CaMOCTOSITEIILHOU
paboThI

11-2/19, YuebHas
nabopaTopus
"BeraucnuTenbHbIN
ueHTp"

CTOJI MIPENO/IaBaTelisl, CTOJI KOMIIbIOTEPHBIH,
CTyJ, IKad, CTOJI MUCHbMEHHBIH, BEeIlIaaKa JJis
0JIeK/Ibl, KOMITBIOTEPHAS CETh C BBIXOJOM B
HNHTepHeT, KOMIbIOTEP MEPCOHATIBHBIM,
MIPUHTED, TEIEBU30D

ITomentenus mis
KOHCYJbTHPOBaHUSA

1-2/12(2), Kabuner
COTPYJIHUKOB Kad.
||99C"

Kpeciio pabouee, CTOJI )it paboThI €
JIOKyMEHTaMH, CTYI, IKad i1 JOKYMEHTOB,
BEIIaIKa JUISL OJICXKIbI, TYMOA, CTOJ JJIs
COBCIIIAaHUH, PUHTEP, KOHJIUIIUOHED,
JKypHaJIbI, KHUTH, y4eOHUKH, TOCOOUS,
KaHICISAPCKUA MPUHAIICKHOCTH

ITomentenus miis
XpaHeHUus
o0opyoBaHus U
yu4eOHOr0 MHBEHTapPs

HTB-214, KnamoBas
"HTB"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucremsl 3JICKTpOCHa6}K€HI/I§I Topod0B U IMIPOMBIIIJIICHHBIX Hpe,ZIHpI/ISITI/Iﬁ

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9

KM-
10

Pacuer anextpuueckux Harpy3ok (KomnokBuym)

HccnenoBanue pexxMMOB padOThI CUCTEMBI AJIEKTPOCHA0KEHUS IPU PA3ITUYHBIX BUAX HArpy3KU
pu padoTe oT sHeprocucteMsl (Jlaboparopras padoTta)

HccnenoBanue pexxMMOB padOThI CUCTEMBI AJIEKTPOCHA0KEHUS IPY PA3IMYHBIX BUAX HArpy3KU
pu paboTe OT PE3EPBHOIO UCTOUYHHKA AJIeKTposHeprun (JlabopaTopHas pabora)

Bo160op npoBoHukoB (KosnokBuym)

Br16op anmaparoB 3ammuTsl (KomnokBuym)

OCHOBHBIE CTAaJIUH TPOSKTUPOBAHMS CUCTEM DJIEKTPOCHAOKEHUS, HOpPMATHBHASL JOKYMEHTAIHSI
(KomnokBuym)

HccnenoBanue pabotst ABP B cricreme anekTpocHabxeHus motpedureneii 1 kateropuu
HAJICKHOCTH 0c000ii rpynmsl (JlabopaTopHas pabora)

HccnenoBanue pexkuMOB pabOThI CUCTEMBI DJIEKTPOCHA0KEeHUs ToTpeduTeneit 1 kareropuun
HAJICKHOCTH 0c000ii rpynmsl (JlabopaTopHas pabora)

KomneHcanuu peakTHBHOM MOIIIHOCTH U Harpy304Hasi CHIOCOOHOCTh TpaHC(HOpMaTOpOB
(Komnoksuym)

DnekTpocHabkeHue norpedureneit nepsoii kareropuu (KonrposiabsHas pabora)

Bujx npome:xyTouHOI aTTecTanmu — 3a4eT ¢ OLIEHKOM.

Howmep
paszen
a

Uagek | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10
Henen 2 3 5 6 7 8 10 12 14 16

s KM:

Paznen
JUCIIUIUINH
bl

[IpoexTupoBanue
AIEKTPOCHAOKEHUS
MPOMBIIUIEHHOTO
NpEeNIpUATH, 1Iexa

11

[IpoexTupoBanue
AIEKTPOCHAOKEHUS
MPOMBIIIIEHHOTO
NpeanpuATHd, Liexa

IIpoextupoBanue
2JIEKTPOCHAOKEHUS
JKUJIOTO paiioHa
ropona

2.1

IIpoexTupoBanue
3JIEKTPOCHAOKEHUS
JKUJIOTO paiioHa
ropona

Crpykrypa u
napaMeTpbl CUCTEM
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AJIEKTPOCHAOKEHUS.
OO6mmue TpeboBaHUs K
COCTaBy MPOCKTHON
JIOKYMEHTAIUU

3.1

CtpyKkTypa u
napameTpbl CUCTEM

AJNEKTPOCHAOKCHHUSI.
OO6mmue TpeboBaHus K
COCTaBy MPOCKTHON
JIOKYMEHTalUU

Kommencamus
PEaKTUBHOMN
MOIIIHOCTH B
crucTemMax
AIEKTPOCHAOKEHUS
TOPOJIOB U
MPOMBILIUIEHHBIX
IPEANPUITUI

4.1

Kommencamus
PEaKTUBHOMN
MOIIIHOCTH B
cucTeMax
ANEKTPOCHAOKEHUS
TOpOJIOB U
MPOMBILIUIEHHBIX
IPEANPUITUI

DnekTpocHabKeHne
notpedureneit 1
KaTeropuu
HAJIC)KHOCTH

5.1

DnekTpocHabKeHne
notpedureneit 1
KaTeropuu
HAJIC)KHOCTH

Bec KM, %:

10

10

10

10

10

10

10

10

10

10
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Cucremsl 3JICKTpOCHa6}K€HI/I§I Topod0B U IMIPOMBIIIJIICHHBIX Hpe,ZIHpI/ISITI/Iﬁ

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIEeBA€MOCTH IO KYypPCOBOMY
NMPOEKTY:
Ounenka BoinonaHenus 1 paznena KII
Ouenka BeinosiHeHus 2 pazaena Kl
Onenka BoinonaHenus 3 pasnaena KII
Ouenka BeinosiHeHus 4 pazaena Kl
Ounenka BoinoiaHeHus S5 paznena KII
Ouenka BeinosiHeHus 6 pazaena Kl
Onenka BoinonaHeHust 7 pasznaena KII
Ouenka BeinosiHeHus § pazaena Kl
Ounenka BeinoiaHeHus 9 paznena KII
Ouenka BeinosiHeHus 10 pazgena KII

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9
KM-
10

Bujx npome:xyTouHoii arrecranmuu — 3amura KI1.

Howmep
pazzen
a

Paznen Nanex
KYpCOBOI'O c KM:

KM
-1

KM
-2

KM

KM

KM

KM

KM

KM

KM

KM
-10

npoekTa/kypcoB | Hemen
ol paboThI 1 KM:

2

4

10

12

14

15

Omnpenenenre pacyeTHbIX
JIEKTPUUYECKUX HArpy30K
norpedurenei
MPOMBIIIIEHHOTO
npennpusitus (I111).

Pazpabotka cTpykTypHOI
CXEMBbI
anekTpocHaOxeHus [111.
Br160p ocHOBHOTO
000pyIOBaHUS CUCTEMBI
anextpocHabxenus [111:
MOILHOCTH, TUIA U
KOJIMYECTBa
TpaHcPOpPMaATOPHBIX
noactanmuit 10(20)/0,38
kB, ux pacnonoxenus;
KOJIMYECTBa U MECT
pacnionoxenusi PY 10
(20) xB.

IIpoexktupoBanue
BHYTPEHHETO
AJIEKTPOCHA0KEHHUS 11eXa.
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Pazpabotka
NPUHIUIINAIIBHOU
AJIEKTPHYECKON CXEMBI
ANEKTPOCHAOKEHUS TIeXa.

[IpoexkTupoBanue
aneKTpudeckux cereit 10
(20) u 0,4 xB III1L.
Pa3pabotka
MPUHIIUITHATIEHOU
BJIEKTPUYECKON CXEMBbI
ANEKTPOCHAOKEHHS
MIPOMBILIIICHHOTO
MIPENPUSATHSL.

IIpoexTupoBanue
CUCTEMBI
INEKTPOCHAOKECHHUS
notpeduTeneil nepoi
KaTeropuu ocooom
rpynnsl [111.

Omnpenenenre pacyeTHbIX
JIEKTPUUYECKUX HArpy30K
norpeOuTenei
MUKpPOpAoHa.

Pazpabotka cTpykTypHOI
CXEMBbI
INMEKTPOCHAOKECHHUS
MUKpOpaiioHa ropoja.
Br160p ocHOBHOTO
000pyIOBaHUS CUCTEMBI
IIEKTPOCHAOKEHUS
MHKpOpanoHa ropoja:
MOIITHOCTH, TUTIA U
KOJINYECTBA
TpaHCPOPMATOPHBIX
noacranimit 10(20)/0,38
KB, UX pacnonoxxeHus;
KOJINYECTBA U MECT
pacniosioxenus PY 10
(20) xB.

[IpoexTupoBanue
pacIpeneuTeIbHON CETH
380 B MukpopaiioHa.
Pazpabotka
MIPUHIUITAAIBHON
JIEKTPUYECKON CXEMBI
IIEKTPOCHAOKEHUS
MHUKpOpanoHa ropoja.

[IpoexTnpoBanue
aneKTpuieckoit cetu 10
(20) kB paiiona ropona.

10

Pacuer ocHOBHBIX
PEKUMOB
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MIPOEKTUPYEMBIX
BJIEKTPUYECKUX CETEH,
BKJIKOYAs OLICHKY
OTKJIOHEHHUU 1
KojieOaHui HampsKEHUS
B y3nax cetu. TO0O

CHpOGKTHpOBaHHOﬁ CCTH.

Bec KM, %:

10

10

10

10

10

10

10

12

10
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