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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA

HaumeHoBaHune 06pa3oBaTe/bHOI NPOrpaMMbl: JJIeKTPOOOOPYI0BAHME U JJ1EeKTPOXO03AiCTBO NPeANPUSITHI,
OpraHu3auuii u yupesxaeHui

YpoBeHb 00pa3oBaHusi: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHo-32049HASA

Pabouast nporpaMma QM CHUILIHHBI
YJIEKTPOCHABXEHUE NIOTPEBUTEJIEN U PEXKUMBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne IMCHMIIMHEBI 110 YYEOHOM
y y B1.4.07.07
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 9 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

IUIAHY:
Jlexnuu 9 cemecTp - 16 yacos;
IIpakTHyeckue 3aHATHSA 9 cemecTp - 16 yacos;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu 9 cemecTp - 18 yacos;
CamocTrosiTesibHasi padoTa 9 cemecTp - 125,2 yaca;

B ToM uncJiie Ha KII/KP 9 cemectp - 30,7 yaca;
HNnasa koHTakTHas padora 9 cemecTp - 4 yaca;

BKJIIOYAS:
IIpoBepounas padora
KontpoabsHas padora
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoro npoekra | 9 cemecrp - 0,4 yaca;

IK3aMeH 9 cemectp - 0,4 yaca;

Bcero - 0,8 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBOGHHMS AMCHUILIMHBI. COCTOUT B U3Y4YEHUU CHUCTEMBI JIEKTPOCHA0KEHUs OTpeduTenen
JUIsL OCBOEHUSI HABBIKOB IIPOECKTUPOBAHMS, JKCILTyaTallUM U HAyYHOI'O aHAJIM3a CUCTEMBI B LIEJIOM U €€

dbparMeHToB

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4€HHE CTPYKTYPbl CUCTEMBI 3JIEKTPOCHA0XKEHUS OTpeOUTENel U €€ 3JIEMEHTOB;

- OCBOCHHE MPUHIIUIIOB OCTPOCHUS CXEM JIEKTPOCHAOKEHUS TOTpeOHTENeH;

- IpUOOpETEHNE HaBBIKOB IPUHATUS U 000CHOBAHHUS PELICHUH, 00€CIIeUNBAIOIIUX ONTUMalbHbIE
nokasaresu 1o 6ecrnepe0oHHOCTH U SKOHOMHUYHOCTH CHCTEM 3JIEKTPOCHAOKEHHS TOTpeOuTeNei.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

TIK-3 Cnocoben
y4acTBOBaTh B pa3padoOTKe
OTOCJIIBHBIX paSIICJIOB HpI/I
POSKTUPOBAHUH O0BEKTOB

N/-1nk-3 Bemmomnasier coop u
aHaJIN3 TAaHHBIX JJIs
HPOCKTUPOBAHUS, COCTABIISIET
KOHKYPEHTOCIIOCOOHBIE

YMETh:

- aHAJIM3UPOBATh HAYYHO-TEXHHYECKYIO
nHpopManuoo B 00JaCTH
AIEKTPOCHAOKEHUS U

npoQeccuoHanbHOM BAPHUAHTHI TEXHUYECKHUX 3JIEKTPOOOOPYAOBAHHMSL.
JEATeTLHOCTH pelIeHui
ITK-3 Cnocoben N/1-2nx-3 O0G0CHOBBIBAECT YMCTB.

y4acTBOBAThH B pa3paboTKe
OTACJIbHBIX PA31CJI0B IIPU
POEKTUPOBAHUHU 00BEKTOB
po(hecCHOHATTLHOM
JIeSTEIbHOCTH

BBIOOP 11€J1€CO00pa3HOTO
TEXHUYECKOTO PEIICHUS

- AHAJIM3UPOBATH PC3YJIbTAThI IIPOCKTHBIX
PCILICHHIA C IIETThI0 ONTHMHU3ALUU CUCTEMBI
AIEKTPOCHAOKEHUS.

TIK-3 Cnocoben
y4acTBOBATh B pa3paboOTKe
OTACJIBHBIX pa3nen013 HpI/I
MPOEKTUPOBAHUU OOBEKTOB

NJI-3nk-3 JlemoncTpupyer
MOHMMaHUE B3aUMOCBSI3U
3aaa4 IMpOCKTUPOBAHUA U
IKCILTyaTaluH

3HATh:
- TpeOOBaHUsI OCHOBHOTO
MIPOU3BOJICTBEHHOTO U BCIIOMOTaTeILHOTO
000pyI0BaHUS K CUCTEME

npodecCuOHATbHON AIIEKTPOCHAOKEHHUSI.
e TEIbHOCTH
[TK-4 Cniocoben 3HATh:

y4acTBOBaTh B 0pOpMIICHUU
TEXHUYECKOU
JOKYMEHTAIUU TpU
MPOCKTUPOBAHUHN OOBEKTOB
npohecCuOHANBHOM
JeSATeTbHOCTH

N/1-1nk-4 [TogroraBnuBaer
pazziensl MPOEKTHOU
JIOKYMEHTAIIMX Ha OCHOBE
THITOBBIX TEXHUYECKUX
peleHnit

- CI0COOB!I yI0BJIETBOPEHUSI TPEOOBAHUI
HOPMAaTUBHBIX JOKYMEHTOB K YCTPONCTBY
AIIEKTPUYECKUX CeTell MoTpeOuTeNeH.

I1K-4 Cnocoben
y4acTBOBaTh B 0(pOpMIIEHUU
TEXHUYECKOM
JTIOKYMEHTAITUU TIPH

NJI-2nix-4 lemoncTpupyer
3HaHWS] HOPMaTHBHBIX aKTOB,
OTHOCSIINXCS K
MIPOEKTUPOBAHHIO 0OBEKTOB

YMETB:
- HCII0JIb30BaTh HOPMATUBHBIE JOKYMEHTHI

10 IPOCKTUPOBAHUTIO, KAUCCTBY U
CepTI/I(I)I/IKaI_II/II/I SJICKTPOYCTAHOBOK U UX

MPOEKTUPOBAHUU OOBEKTOB | PO ECCHOHATHLHON 3JIEKTPOCHAOKEHUIO.
npodecCuOHATbHON JIeATETLHOCTH

EeITEIbHOCTH

ITK-6 Crocoben N-1nk-6 [Ipumensier metonpr | YMETh:

Y4aCTBOBAThL B

pacdcTa MoKa3aTenei

- IPUMCHATHE METOAbI pacucTa




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
oOecrieyeHnU TIoKazareied | QyHKIIMOHUPOBAHHS HOPMAJILHBIX U aBApPUHHBIX PEKUMOB
(bYHKIMOHUPOBAHUS AJIEMEHTOB U CUCTEM CUCTEM 3JIEKTPOCHAOKEHUS AJIs
000pyI0BaHUsI 00BEKTOB TEXHOJIOTUIECKOTO paIMOHAIBLHOTO TIOCTPOCHHUST CHCTEMBI
npohecCHOHATBLHOM obopyoBaHust 00BEKTOB AIEKTPOCHAOKEHUS OOBEKTA.
JeSITeIIbHOCTH npodeCCuOHATBHON
JeSTEIIbHOCTH

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpO(eCCHOHAIbHOW 00pa3oBaTeabHOM Iporpamme
DeKTpooOOpyIOBaHHE U DBJICKTPOXO3SICTBO MPEeNNpUATHH, OpraHM3alui M y4upexaeHuil (namzee —

OI1OII),

HallpaBJICHUA IIOATIOTOBKH

13.03.02

o0Opa3oBaHus: BhICIIEe 00Opa3oBaHue - OaKagaBpHar.

baszupyercs Ha ypoBHE cpeHETO 0011ero 00pa3oBaHMUsL.

BHGKTpOBHepFeTI/IKa H JJICKTPOTCXHHKA,

YPOBCHb

PesynbTarel 00y4ueHus, MOTYYCHHBIE TIPU OCBOSHUH JUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8 9

10

11

12

13

14

15

Ceru nmoTpeduTeieii Ha
HanpsKeHUH HiKe |
kB

|| Beero sacos

w

Ok~

9

11

Ceru nmoTpeduTeieii Ha
HanpsKeHUH Hike |
kB

13

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[4], 85-121

KoncTpykTUBHBIE
PELICHUSI HIIEMEHTOB
CHCTEMEI
IIEKTPOCHAOKEHHS
moTpeOuTeNeH

10

2.1

KonctpykTuBHBIC
PEIICHHS HIEMEHTOB
CUCTEMBI
3JIEKTPOCHAOKEHHS
noTpeOuTeneH

10

H3yuenue mamepuanos 1umepamypHsix

UCHMOYHUKOG:
[1], 148-160, 183-190, 343-353

Crnermuduxa pacuéra
TokoB K3 B ceTsx Ha
HanpspkeHue Hike | kB

14

10

3.1

Crnermuduxa pacuéra
TokoB K3 B ceTsx Ha
HanpspkeHue Hke | kB

14

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO0G:

[4], 233-239

OcobeHHOCTH
IIPOEKTHPOBAHUS
OCBETUTEIbHBIX U

TPOJIEHHBIX ceTeil

12

4.1

OcobennocT
MIPOEKTUPOBAHHUSI

12

H3yuenue mamepuanog 1umepamypHslix
UCHOUYHUKO6?

[5], 646-664




OCBETUTEIIbHBIX U
TPOJUICHHBIX CETEH

Komnencamnus
PEaKTHBHOM MOIITHOCTH
1 DKOHOMUS
3JIEKTPOIHEPTHH B
CEeTSIX MoTpeduTeneit

26

18

5.1

Komnencamus
PEaKTUBHOI MOLTHOCTH
B CeTAX motpedureneit

14

10

5.2

OKOHOMMUS
3JIEKTPOIHEPTUH B
CeTsIX moTpedureneit

12

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[3], 240-258

IIpoexktupoBanuu
cucTeM
3JIEKTPOCHAOKEHHS

18

10

6.1

IIpoexktupoBanuu
cucTeM
3JIEKTPOCHAOKEHHS

18

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO06.?

[2], 7-20
[3], 197-207

DK3aMeH

35.9

0.4

33.5

Kypcosoit mpoekrt (KIT)

51.1

16

0.4

30.7

Bcero 3a cemecTp

180.0

16

16

16

0.8

91.7

335

HToro 3a cemecTp

180.0

16

16

18

4

0.8

125.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYJIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cemu nompebumeneil Ha Hanpsadicernuu Huoce 1 kB

1.1. Cern moTpeOuTeneit Ha HanpspKeHUH HIDKe 1 KB

CTpykTypa U OCOOEHHOCTH HU3KOBOJBTHBIX CETEH. DJIEMEHTHI ceTeH, CIoCOObI MPOKIAIKH
MIPOBOJHUKOB B ceTsX 10 U Bbilie 1 kB. [Ipumenenue mmnonpoBoaoB. Bo3aymnsie tunuu ¢ CUIL
Y HEU30JMPOBAaHHBIMHU MPOBOJHUKAMH, UX KOHCTpYKUHUsS. KoMMyTallMOHHO-3alIUTHAS anmaparypa
B ceTsx Ha HampsbkeHuu Hmke | kB. KommoHoBka cuioBbIX MyHKTOB W ImKadoB. Bumsl u
crpykrypa BPY..

2. Koncmpykmuenvie peuierus S1emMeHmos CUCmembl 3Jl€KI’I’lDOCHa6JfC€Huﬂ nompe6umeﬂeﬁ

2.1. KOHCTpYKTUBHBIE PELICHHUS YIEMEHTOB CUCTEMBI 3JIEKTPOCHAOKEHHS TOTpeOuTeNneit

KommonoBka tpanchopmatopubix noactannuii 6-10/0,4 kB u cunoBeix nmyHKTOB. [Ipokianka
ToKO- W muHonpoBoaoB. KomnonoBka xamep KPY u KCO, ux orinuutenbHble 0COOEHHOCTU
KoHcTpykTuBHOE HcTIONHEHUE TpaHc(hopMaTOpHbIX nojctanuii. O6opynosanue TII..

3. Cneyucuxa pacuéma mokos K3 6 cemsax na nanpsascenue nuxce 1 kB

3.1. Cneunduxa pacuéra TokoB K3 B ceTsix Ha HampsbkeHue Hibke 1 kB

Pacuér ToxoB K3 B HU3KOBONBTHBIX ceTsax. Crienndrka moCTpOSHUSI CXEM 3aMEIICHUS B CETIX
Ha HamnpsbkeHun Huwke | kB. VYdyer nBurarenbHod Harpy3ku mpu pacuere TokoB K3. VYwuer
KOMILJIEKCHOM Harpy3ku. HopMaTuBHBIE TOKYMEHTHI, peryiaMeHTHpYIolue pacueT TokoB K3..

4. Ocobennocmu NpoOeKmMuUpoB6arusl OC6emunieibHblx U mpwmezZHblx cemeil

4.1. OcoOEeHHOCTH MTPOEKTUPOBAHUS OCBETUTEIFHBIX U TPOJUICHHBIX CETEH

TpeboBaHMsI HOPMAaTUBHBIX IOKYMEHTOB K OCBETUTEIbHBIM YCTAHOBKAM M TETSAM MEPEABHKHBIX
ANeKTponpuéMHUKOB. CXeMbI ceTeil, BBHIOOp CEUeHHI MPOBOJHUKOB C YUETOM CHENU(DUISCKHX
TpeGoBaHUH K MX MCIIOIHEHUI0. BbIOOp 1 pacuer Tpossiees..

5. Komnencayus peakmueHou MOWHOCMU U I9KOHOMUSL JAeKMPOIHEP2UL 8 CeMSX
nompebumeneu

5.1. KoMmneHcanus peakTHBHON MOIIHOCTHU B CETSIX MOTpeduTeneit

Bbi0op ypoBHSI KOMIIEHCAllUM PEaKTMBHOM MOIIHOCTH B HM3KOBOJBTHBIX ceTsx. CpenacTtsa
KOMIIEHCAIlUM PEAKTHUBHOM MOIIHOCTH B CETAX Ha HampsbkeHMH Huxke 1 kB u BbIOOp MecT mx
pa3menieHus. KomneHcanys peakTHBHON MOLTHOCTH B CETH MaruCTPaJIbHOTO IIMHOIIPOBOAA...

5.2. DKOHOMHUS AJIEKTPOIHEPTUHU B CETIX MOTpedOUTENneit

TexHosmornueckass M DJIEKTPUYECKAs COCTABIIAIOLIME IIPU PACUYETE IMOTEPH AJIEKTPOIHEPIUM.
Mertonuku pacuéra TOTEPh DIEKTPOIHEPTrUU B ceTAX mnorpeduteneil. CrnocoObl SKOHOMUHU
HIIEKTPOIHEPTUU B DJIEMEHTaX CHCTEMbI JIEKTPOCHAOKEHHUS. .

6. Ilpoexmuposanuu cucmem 3JZ€KWIDOCHLI69:‘C€HM}Z

6.1. [IpoekTHpOBaHUM CUCTEM DIIEKTPOCHAOKEHUS

CoBMeCTHBI BBIOOP CEYECHHI TPOBOJHWUKOB M 3alIUIIAIONIMX HX ammapaToB. COBMECTHBINA
BBIOOp CEYEeHUH M ammapaToB MPH YCIOBUHU MPUMEHEHHs IIHHOMPOBOAOB BhIOOp BapuaHTOB IS
BBITIOJIHEHHSI TEXHUKO-DKOHOMHYECKHX pacuéroB. OmpeneneHue ceOSCTOMMOCTA BapHaHTa
CUCTeMBbl dleKTpocHaOxkeHus. [loka3arenu, WCMONBb3yeMble TMPU  TEXHUKO-DPKOHOMUYECKUX

7



pacu€rax. Ilapamerpel m kpurepun onrtumusanuu. OoOpMyIUpPOBKa ONTUMM3ALUOHHOW 3a1ayu.
MaremaTtnueckast MOi€Ib ONTUMU3ALMOHHON 3a1auu. [IpoGieMsl U TPy THOCTH NPH PEILIEHUH 3a1a4
ANIEKTPOCHAOKEHUSL. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. CoBMecCTHBII BEIOOP CEYCHHI U KOMMYTAIIMOHHO-3AIIMTHON anmaparypsl (4 gaca);
2. Pacder pexxuima ceTH ¥ BRIOOpP YCTPOHCTBA KOMIIEHCAIIUY PEAaKTUBHOM MOITHOCTH (2 Yaca);
3. Pacuer TOKOB K3 C Y4ETOM JIBUTATEIbHOM HArpy3ku (2 gaca);
4. . Pacuet u BBIOOP TPOJUICHHBIX IIIMHOIIPOBOIOB (2 yaca);
5. BeIOOp cxeM BHYTPEHHHX CETEH IeKTpOoCHAOKEeHHUS TOTpeOuTeNeii;
6. [IpoexTHbIe pelieHns U CocoObl 3KOHOMUM JIEKTPOIHEPruu (2 yaca).

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

3.6 TeMmaTnka KypCOBBIX MPOEKTOB/KYPCOBBIX padoT
9 Cemectp
Kypcosoii npoext (KII)
Tewmpbr:
- [IpoexTupoBaHrE CUCTEMBI JIEKTPOCHAOKEHUS TPOMBITIUICHHOTO MPEITPUATHS
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IPOEKTA

Henens 1-5 6-8 9-11 |12-13 | 3auerHas

Paszen 1 2 3 4.5, 6 | 3ammura

KypCOBOI'O KypCOBOI'O

IPOEKTA IPOEKTA

O6Bem 20 20 30 30 -

paznena, %

Beimonuennsiit | 20 40 70 100 -

00BeM

HapacTaIOIUM

urorom, %

Howmep paspena | Pasnen kypcoBoro npoekra

1 PacueT Harpy30K 1IeXOB U 3aBOJia B 11eJI0M, 00beMa KomneHcauu PM

2 PacueT HanpspkeHM U ceueHM JTMHUU BHELTHETO 3JIEKTPOCHA0XKEeHHUs, BBIOOD
tparcopmaropos ['TIIT

3 Bb100p unciia 1 MOIIHOCTH 1IEXOBBIX TPAHCPOPMATOPOB, KOHPUTypaLUU
CXEMBI

4 Pacuer TokoB K3, Bei6op ceuennit iununit BH u HH

5 Bb160p KOMMYTaIIMOHHBIX U 3aIIUTHBIX allapaToB

6 OdopmiieHne yepTexeil 1 MOSICHUTENbHON 3aIMCKH




3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3am1aHupOBaHHbIE PE3YJIbTAaThl 00YUEHHUS 110

Howmep paznena

OHGHOLIHOC CpEACTBO

A — Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
(B cOOTBETCTBUU C pa3aesioM 1) HHATIEATOPOR 1CTOZBTT;TTH2 C‘ H'53' |1)6
3HaTh:
TpeOOBaHUS OCHOBHOTO NMPOU3BOACTBEHHOIO U [IpoBepounas pabota/IlocTpoeHue cxembl
BCIIOMOTaTeIbHOr0 000PYI0BaHUS K CUCTEME NJI-3nk-3 + | a1eKTpoCHA0XKEHUs HU3KOBOJIBTHBIX
AIIEKTPOCHAOKEHUS anekTponpuéMHuKoB. OnpocHsii et BPY
CIOCO0B! YJIOBJIECTBOPEHUS TPEOOBAHUI HOPMATUBHBIX KonTtposnbHas pabora/Bub! mH1HONPOBOAOB,
JIOKYMEHTOB K YCTPONCTBY 3JIEKTPUUECKUX CETEN UX BBIOOp, OnpeaesieHne He0OX0IMMOCTH
norpeduTenei HOJIUTKH TPOJIJIEHHBIX IIUHOIPOBOJIOB.
W-1nk-4 + |+
KontponsHast pabora/CoBMeCTHBIH BEIOOP
KOMMYTALIMOHHO-3aIUTHBIX allapaToB
IPOBOJTHIKOB B HU3KOBOJIBTHBIX CETSAX
YMersb:
aHAJM3UPOBATh HAYYHO-TEXHUUYECKYIO0 HH(POPMALIHIO B KonTtponbHas pabota/Bus! mruHONPOBOAOB,
00J1acTH ANEKTPOCHAOKEHHS U AIEKTPOOOOPYIOBAHUS N-1nk-3 + UX BBIOOD, ONpe/eieHre He00X0JUMOCTH
MOJIMTUTKH TPOJUICHHBIX IIWHOTIPOBOJIOB.
aHAJIM3UPOBATh PE3YJIbTAThI IPOESKTHBIX PEIIEHUH C KonTponbnas padota/Buipl HIMHONIPOBOOB,
LEJIBIO ONITUMU3AIIMH CUCTEMBI AJIEKTPOCHA0KEHUS UX BbIOOp, onpezeseHre Heo0X0AMMOCTH
MOJIMTUTKH TPOJUICHHBIX IIWHOIIPOBO/IOB.
N-2nk-3 +
IIpoBepounas pabota/IlocTpoeHue cxembl
ANEKTPOCHA0KEHUST HU3KOBOJIBTHBIX
aneKTponpuéMHUKOB. OnpocHsli et BPY
HCIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI IO KonTpomnbnas pabora/CoBMecTHBIN BEIOOD
MIPOEKTHUPOBAHHUIO, KAUECTBY U cepTU(UKaLIUN N-2nk-4 + KOMMYTaIIMOHHO-3aIIUTHBIX allllapaToB
AJIEKTPOYCTAHOBOK U UX 3JEKTPOCHAOKEHUIO MTPOBOJIHUKOB B HU3KOBOJIBTHBIX CETSIX
MPUMEHSATh METO/Ibl PacyeTa HOPMaJIbHbBIX U aBaPUMHBIX KonTtponbHas padora/Pacuer TokoB K3 st
PEXKUMOB CUCTEM 3JIEKTPOCHAOKEHUS st V- Linics + 3ananHoM koHpurypamuu cetu HH ¢ yuerom

PaIMOHATIBLHOTO MTOCTPOCHUS CUCTEMBI
AJIEKTPOCHAOKEHUS 00HEKTa

IOAIIMTKU OT SHCKTpO,Z[BI/IFaTeJIGﬁ




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
9 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Buasl IMHOMIPOBOIOB, UX BBIOOP, OMpEIeICHHEe HE0OX0IUMOCTH TTOAMUTKU TPOJUICHHBIX
muHOMPoBo0B. (KoHTponbHas paboTa)
2. IlocTpoeHne cxemMbl EKTPOCHAOKEHUST HU3KOBOJIBTHBIX 3JIEKTPONPUEMHUKOB. OMPOCHBII
muct BPY (IIpoepounas pabora)
3. Pacuer TokoB K3 mist 3anannoit kondurypanuu cetu HH ¢ yuerom nmognuTku ot
anektpoasurareneii (KonrpoasHas padora)
4. COBMECTHBIH BBIOOP KOMMYTAITMOHHO-3aIUTHBIX allllapaToB MPOBOJIHUKOB B
HU3KOBOJIBTHBIX ceTsX (KoHTposbHas pabota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIETCS IPUIIOKEHNEM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
Oxzamen (Cemecmp Ne9)
HToroBas orieHKa CKaapIBaeTCs u3 TeKymero o6amia (60%) u onenku 3a sx3amer (40%)

Kypcosoii npoexm (KI1) (Cemecmp Ne9)
HToroBas olieHKa BBICTABIISICTCS HA OCHOBAaHHH PAaOOTHI B CEMECTPE U 3aIUTH KYpPCOBOTO MPOCKTA

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 9 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. KyapuHn, b. Y. DnextpocHabkeHre TPOMBILIUIEHHBIX PEANPUATHH | yUeOHUK 1Ji By30B IO
Kypcy "DnekTpocHaOxeHne npombliieHHbIx npeanpustuit” / b. Y. Kynpun . — M. : Uatepmer
Wwxunupunr, 2007 . — 672 c. - ISBN 5-89594-135-4 ;

2. Kynpun, b. N1. DnekrpoobopyioBaHre MPOMBIIIJIEHHOCTH ;| Y4€OHMK JUIs BY30B I10
CHEIHUAIbHOCTH "DIeKTpooOOpyL0BaHUE U IJIEKTPOXO3ANUCTBO MPEANPUATHI, OpraHU3auil 1
yupexaeHuil" HanpaBieHus "DIeKTPOTEXHHKa, HJIEKTpOMEXaHUKa 1 tekTpoTexHonoruu" / b. U.
Kynpun, A. P. Munees . — M. : AKAJIEMUS, 2008 . — 432 c. — (Bricmiee npodeccrnonamsHoe
oOpa3oBanue) . - ISBN 978-5-7695-4094-3 .,

3. Kynpun, b. 1. DnekrpocHabxeHne NOTpeOUTENeH U pexXUMEI | yaeOHOE ITocoOne /ISl BYy30B 110
Hanpasienuto 140400 "Onekrposnepreruka u anekrporexuuka” / b. Y. Kynpun, b. B. Kunum, 1O.
B. Marronuna . — M. : U3garensckuii mom MOU, 2013 . — 412 c. - ISBN 978-5-383-00753-2 .
http://elib.mpei.ru/elib/view.php?id=5342;

4. Martionuna 10.B. , Kynpun b.U. , Kunun Bb.B. - "OnexktpocHabxxenne norpedureneit u
pexumsbl", U3narensctBo: "MU3narensckuit tom MOU", Mocksa, 2013 - (412 c.)
http://e.lanbook.com/books/element.php?pll_id=72340;
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5. Hpipyk C.A.- "CrpaBOYHHUK [0 SHEPrOCHA0KEHHUIO U 3JEKTPOOOOPYIOBAHHIO TPOMBIIIUICHHBIX
NpEANPUATHIA U 00IIeCTBeHHBIX 3aanuil", M3aarensctBo: "MD", Mocksa, 2010 - (745 c.)
https://www.studentlibrary.ru/book/ISBN9785383004203.html.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitua, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBbIX U HH(POPMAITUOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. HaunoHabHasi JIeKTPOHHAs OubmoTeka - https://rusneb.ru/

5. 9BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

6. DnexkTponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

7. IlopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHNCTEPCTBA TPYAA M COUMAIBHOI 3a1IUTHI PD -
https://rosmintrud.ru/opendata

9. bBa3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX "'Polpred.com O630p CMH" -
https://www.polpred.com

13. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HauuoHaIbHBII NOPTAJ OHJIAIH 00y4ueHns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiiT @egepajbHOrO areHTCTBA M0 TEXHUYECKOMY PeryJMpoBaHUIO U
MmeTposoruu - http://protect.gost.ru/

16. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHSD -
https://uisrussia.msu.ru

17. O¢puunanbHblii cait MUHHCTepCTBA HAYKH U Bbicliero oopazoBanusi Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

18. Opunmanbubiii caiit @eepanabHOil cJy:KO0bI 10 HAA30pY B cepe 00pa30BaHUS M HAYKH -
https://obrnadzor

19. ®enepanbHblii mopta "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopun, Ocnamenne
HAMMEHOBaHHUE
VY4ebHble ayTUTOPUH IS OII3-25, CTOJI IIpenoaaBareis, CTOM, CTOJI A1
MIPOBEICHUS JIEKIITUOHHBIX Aynuropus OPI'TEXHMKH, CTYJI, 1OCKAa UHTEPAKTUBHA,
3aHATUHN U TEKYILETO KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
KOHTPOJIA KOJIOHKH 3BYKOBBIE, MYJIbTUMEINNHBIN
IIPOEKTOP, IKPaH, 10CKa MapKepHas,
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KOMIIBIOTEP NEPCOHATBHBIN

Y4eOHble ayAUTOPUH IS OIIIID-26, CTOJI MPEenoAaBaTesi, CTON, CTYJI, BEIIaJIKa
MIPOBEACHUS TPAKTUUECKUX AynuTtopus JUTSL OJICXK I, KOMITBIOTEPHAS CETh C
3angruii, KP u KII BBIXOJOM B HTEpHET, MyJIbTUMEIUHBIN
MIPOEKTOP, IKPaH, J0CKa MapKepHasl,
KOMIIBIOTEP NEPCOHATIBHBIN
VYyeOHbIC ayIUTOPUU IJIS DIII1D-26, CTOJI IpenoaaBaTes, CToMN, CTYJ, BellajiKa
MIPOBEICHUS AynuTopus JUTSL OJICXKIbI, KOMITBIOTEPHAS CETh C
MPOMEKYTOYHOMN BBIXOJ0M B UHTEpHET, MyJIbTUMEIUUHBIN
aTTeCcTalNu MIPOEKTOP, FKPaH, AJ0CKa MapKepHasl,
KOMITBIOTEP MEPCOHATBHBIN
ITomemenus nis HTB-201, CTOJI KOMITBIOTEPHBIH, CTYII, CTOJI
CaMOCTOSITEIIbHON pabOThI KommbrorepHsIii MMCHbMEHHBIH, BEIIAJIKA JJI OEXKIbI,

YUTaIbHBIN 3aJ1

KOMITBIOTEpHAs CETh C BbIX0J0M B MHTEpHET,
KOMIBIOTEP MEePCOHATBHBIN, IPUHTED,
KOHJTUIIHOHED

Ilomenienus st
KOHCYJIbTUPOBAHUS

OIID-21,
Aynuropus 21

CTOJI, CTYJI, MyJbTUMEAUMHBIN MPOEKTOP,
9KpaH, JOCKa MapKepHas

[Tomenienus st XpaHESHUs
000py1I0BaHUS U Y4€OHOTO
WHBEHTAPSs

A-219/a, Kabunet
COTPYJIHUKOB Kad.
"OIIID"

Kpecio pabouee, CTOJI I pabOThI €
JIOKyMEHTaMHU, mKad JIs 0K IbI, TKad s
XpaHCHUs] UHBEHTApsI, TyMOa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DneKTpocHa0KEeHHE MOTpeOuTenelt u peKuMbl

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

[TocTpoenue cxembl 3JEKTPOCHAOKEHHSI HU3KOBOJIBTHBIX YJIEKTPONPUEMHUKOB. OTIPOCHBIN JTUCT
BPY (IlpoBepounas padota)

Pacuet ToxoB K3 niis 3amanHoii konduryparuu cetu HH ¢ yuetom noanutku ot
anekrpoasuratene (KorrponsHas padora)

Buibl IMHOTIPOBOAOB, UX BBIOOD, OMPEACIICHHE HEOOXOUMOCTH MOMUTKHA TPOJLICHHBIX
mHONpoBo0B. (KoHTponbHas pabora)

CoBMecCTHBIN BEIOOP KOMMYTAIIMOHHO-3AIIUTHBIX allapaToB MPOBOJHUKOB B HU3KOBOJIBTHBIX
cetsix (KontponbHas pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
pasnena Henens 3 7 11 14
KM:
1 Cetu notpebureneil Ha HanpsoKeHUU Hibke 1 kB
11 Ceru notpedureneil Ha HanpskeHUU Hke 1 kKB + +
2 KoHCTpYKTHBHBIE PEIICHNUS DIEMEHTOB CHCTEMBI
HJIEKTPOCHA0KEHUsI ToTpedbuTenen
21 KoHCTpYKTHBHBIE PEIICHNUS DIEMEHTOB CUCTEMBI 4 +
] HJIEKTPOCHA0KEHUsl ToTpedbuTenen
3 Crneuuduka pacuéra TokoB K3 B ceTsix Ha HanpsHKEHUE
Hwke 1 kB
31 Crnenuduka pacuéra TokoB K3 B ceTsix Ha HanpsHKEHUE +
' Hwke 1 kB
4 Oco0eHHOCTH POEKTUPOBAHUS OCBETUTENBHBIX U
TPOJIJIEHHBIX CeTen
41 Oco0eHHOCTH POEKTUPOBAHUS OCBETUTENBHBIX U +
' TPOJUIEHHBIX CeTel
5 KomneHcanyst peakTHBHOM MOIITHOCTH U SKOHOMMUS
JJIEKTPOIHEPTHH B CETAX NMOTpeOuTeNIen
51 KommneHcanust peakTUBHOI MOIIIHOCTH B CETSX + 4
' norpedureneit
5.2 DOKOHOMHUS SJIEKTPOIHEPTUH B CETIX MOTpedHuTenen + +
6 [TpoekTHpOBaHNUU CHCTEM 3JIEKTPOCHAOKEHHS
6.1 [TpoekTHpOBaHNUU CHCTEM 3JIEKTPOCHAOKEHHS +
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BecKM,%:| 25 | 25 [ 25 | 25 |
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

DneKkTpocHaOKeHHEe MOTpeOuTenet u peKuMbl

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Cobmonenue rpaduka Boimonnenus: KI1
KM-2 Ormenka kauectBa BeinoaaeHus KI1
KM-3 Omenka kagectBa BeimonHeHus: KI1
KM-4 Onenka Beimonnenus u opopmiienus KII

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen kypcoBoro npoekra/KypcoBoii paboTbl KM: L 2 3 4
pasjena o My p My p Henens 5 8 11 13
KM:
1 PacueT Harpy30K L1eX0OB U 3aBOjia B L1eJIOM, 00beMa +
KoMreHcanuu PM
2 Pacyer HanpspKEHNI U CEUEHUH JINHUU BHELIHETO +
aIIeKTpocHa0keHus1, BBIOOp Tpanchopmaropos I'TITT
3 Be100op unciia 1 MOIHOCTH IIEXOBBIX TPAHC(POPMATOPOB, +
KOH(DHUTypaIyu CXeMbl
4 Pacuet TokoB K3, Bei60p ceuenuit muanii BH u HH +
5 Bb100p KOMMYTallMOHHBIX M 3aLIUTHBIX alapaToB +
6 Odopmitenne yepTexeil 1 MOSICHUTENbHON 3aIIHCKH +
Bec KM, %: | 20 20 30 30
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