MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: Peneiinas 3alIUTAa U AaBTOMATH3al U JICKTPOIHEPIreTUICCKUX
CUCTEM

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTrparypa

®opma o0yuenusi: OuHas

PabGouasi nporpaMmma JuCUUIIMHBI
OCHOBBI ITPOEKTUPOBAHUSA PEJIEMHOU 3AILIUTHI U
ABTOMATHUKU SQHEPI'OCUCTEM

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOI N
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHbBIX OTHOLIEHUH

MPOrPaMMBblL:

Ne qucHMIUIMHBI 10 y4eOHOMY B1.4.08.04.01

JIaHy: T
TpynoeMKOCTh B 3a4€THBIX .
CTMHMIAX: 1 cemectp - 6;

Yacos (Bcero) no yueoHomy 216 9acos

TUIAHY:

Jlekuuu 1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie padoThI

1 cemecTp - 16 yacoB;

Kouncynbranuu

1 cemectp - 18 yacos;

CamocTrosiTesibHasi padoTa

1 cemectp - 145,2 yaca;

B ToM unciae Ha KII/KP

1 cemectp - 51,7 uaca;

HNnas koHTaKkTHas padoTa

1 cemectp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
IK3aMeH

1 cemectp - 0,5 yaca;
1 cemectp - 0,3 yaca;
Bcero - 0,8 yaca

MockBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

HaBoJ1IoYHbIN A.A.

WaenTudmKaTop R80702b81-NavolochnyAA-af3ccdd

AA.
Hasomounsbriii

(LOIKHOCTB)

COI'ZTACOBAHO:

(mozmycs)

(pacumpoBKa MOAKCH)

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceenennn o enagensue L3N M3K H.H
06p330BaTeHBHOI/I Bnageney, ApumnweBckmi 4.1, o
HpOFpaMMBI WaeHTudHKaTop RelaOcOff-ArtsishevskyYL-fdaflcc ApLII/IIJ_IeBCKI/II/I

(OIDKHOCTB, YUeHasl CTEIICHb, YUCHOE (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHUE)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
o Ceenennn o enagensue L3N M3K
3aBenyroruit Braeren Bonownn AA.
BBLIITYCKAKOIIEH Kadeapsl VimermigmRaToR Ra915003b-VoloshinAA-408ebd7 3 A.A. Bomomma

(OIDKHOCTB, YUeHasl CTETICHb, YUCHOE
3BaHHUE)

(moamucs)

(pacmudpoBKa MOIIHCH)



1. HEJIM U BAZJIAYHU OCBOEHUA JTUCIIUTIJIMHBbI
Heab ocBoeHHs TUCHUIIMHBI. V3ydeHrne OCHOBHBIX MpaBUJI Pa3paObOTKH MPOCKTHOM M paboueii
JOKYMEHTALUH M0 PEJIECHHON 3alUTE U aBTOMATUKE

33[{3‘11/1 AUCHHUITIMHbI

- UI3YUCHUA CTaI[I/Iﬁ MIPOCKTUPOBAHUA U ITpaBUJIa CO3AaHHA ITPOCKTOB;;
- U3YUCHHUC IIPABUJI pa3pa60TKH IMPUHIOUITHAIIBHBIX SJICKTPUUCCKHUX CXEM;,

- U3y4eHHE MPaBHUII pa3pabOTKH CTPYKTYPHBIX CXEM;;

- U3y4yeHue TpeOOBaHUIl K COCTaBY U COJIEPXKAHUIO Pa3/IeIOB IPOEKTHOM U padoueit
JIOKYMEHTALUH 110 PEJICHHON 3alIUTE;;

- U3y4YEeHHE aITOPUTMOB paOOTHI PEIeHHOM 3alIUTHl B KOMILIEKCE MOICTaHINH;;

- IpUOOPETEHNE HABBIKOB ONIPEIEIICHNS BOZMOXKHbBIX BAPUAHTOB ITIOCTPOEHUSI CXEM pEIeHHOMN

3alllUTHI.

®opmupyembie y 00y4aronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

KOI[ U HAMMCHOBAHHUEC

KO}I 1 HAMMCHOBAaHHUEC

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

KOMIIeTEeHIIU U HHIHKATOPA T0CTH/KEHHSI
KOMIICTCHIIMU
ITK-2 Crocoben NJ1-3nk-2 Cnocoben 3HATh!
MICTIOJIL30BATh 3HAHUS 00 OCYILIECTBUTE - mpuHUHIbI TocTpoeHus JIBC st

ABTOMAaTUYECKUX
YCTPOMCTBAX B
3JIEKTPOIHEPreTUKE B
HAay4YHOU AESATEIbHOCTH

WH(pOpPMAIMOHHBIN 0OMEH
MEXy aBTOMAaTHUYECKUMHU
YCTpPOMCTBAMU

ycrpoiicts P3A.

YMETh:

- -nipoekTupoBaTh cxembl JIBC nis
ycTpoictB P3A;

- -[IapaMeTPUPOBATh YCTPOMCTBA PEICUHOU
3alIUThl 1 aBTOMATHUKU;.

[IK-2 Cniocoben
UCIIOJIb30BaTh 3HaHUS 00
ABTOMAaTUYECKUX
YCTPOMCTBAX B
JJIEKTPOIHEPIeTUKE B
HAy4YHOU JEATEIBHOCTH

N 1-4nk-2 Ciocoben
IPOU3BOJIUTH CUCTEMHBIN
aHaJIu3 JECUCTBUS pEIEHHON
3alUThI @ aBTOMATUKH Ha
IHEPTro0OBEKTE

3HATh:
- OCHOBBI M IPUHUMIIBI TOCTPOCHUS
KOMIUIEKCA PEJIEUHON 3allUTHI.

YMETh:
- pa3pabaThIBaTh TPOEKTHI KoMIuiekca P3A
I1C;

- UUTATh SJICKTPUYICCKHUEC CXCMBbI;

- aHaJIM3UPOBAThH PE3YIbTATHl PAOOTHI
koMmruiekca P3A.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuninHa OTHOCUTCS K OCHOBHOM NpodeccroHalbHON 00pa3oBarenbHON mporpamMMme Penelinas
3alIUTa ¥ aBTOMAaTH3alMsA dJIeKTposHepreTuueckux cucrem (aanee — OIIOII), HanpaBieHUs: MOATOTOBKU
13.04.02 DnexTposHEpPreTHKa W DJJIEKTPOTEXHUKA, YPOBEHb OOpa3oBaHWA: BhICIIee OOpa3oOBaHHE -

MarucTparypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTb OCHOBBI TEOPUH LICTIEU

- 3HaTh OCHOBBI U IPUHIUIIBI IOCTPOCHHUSI PEIEHHON 3Tl BBICOKOBOJIBTHOTO
JJIEKTPOTEXHUYECKOTO 000PYT0BaHUS

- YMETb COCTaBJIATh CXEMBI dJIEKTPUUYECKUX LENen

- YMETb YUTATh IEKTPUUECKUE CXEMBI

- YMETh aHAJU3UPOBATH PE3YIIbTATHI




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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 8 o e
Ne JUCTIATUTHHBL/ (pOpMBI § % 3 KonrakTHas pa6ora cp CopneprkaHre CaMOCTOSTETFHON paboThl/
/i IPOMEKYTOTHON o8| 3 Koncyubranus UKP PaGora s | LOATOTOBKA K METO/IMYECKUE YKA3AH
ATTECTALH 8 g | O | Jlex JIa6 | IIp KTIP K VIKKTL | TK A ceMeCTDe aTTecTaluu
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Craguu 6 1 1 - 1 - - - - - 4 - CanocmoamenvHnoe usyuenue
IIPOEKTHPOBAHUS meopemuueckozo mamepuana: [1] ctp. 304 —
11 Craguu 6 1 - 1 - - - - - 4 - 315.[2] cTp. 573 — 579, 750-764
MIPOCKTUPOBAHHUS H3yuenue mamepuanoe 1umepamyprolx
UCIMOYHUKOB:
[1], ctp. 304-315
[2], ctp. 573-579, 750-764
[4], cTp. 304-315
[5], ctp. 573-579, 750-764
2 OCHOBHBIE pa3aeibl 6 1 - 1 - - - - - 4 - Camocmoamenbvhoe uzyuenue
paboueit meopemuuecko2o mamepuana: [1] ctp. 247-
JIOKYMCHTAIIH 251.[2] erp. 721 — 750, 595 — 605. [3] cTp. 13 —
2.1 OCHOBHbIE pa3/ieibl 6 1 - 1 - - - - - 4 - 27, 304 — 325.
paboueit H3yuenue mamepuanog 1umepamypHsix
JIOKyMEHTalUN UCHIOUHUKOB:
[1], cTp. 247-251
[2], ctp. 721-750, 595-605
[3], ctp. 13-27, 304-325
[4], cTp. 247-251
[5], erp. 721-750, 595-605
[6], cTp. 13-27, 304-325
3 Haznauenue, 10 2 - 2 - - - - - 6 - CamocmoamenvHoe uzyuenue
coJiep>KaHue, OCHOBHbBIE meopemuuecko2o mamepuana: [2] crp. 579 —
OTJINYUTEIIHHEIC 605, 623 — 637
XapaKTEpUCTUKU TOMOB H3yuenue mamepuanog 1umepamyprbix
paboueii UCHOYHUKOB:
JTIOKYMCHTAIHH [2], cTp. 579-605, 623-637
3.1 Hasnauenwue, 10 2 - 2 - - - - - 6 - [5], ctp. 579-605, 623-637

5




COACPIKaHNEC, OCHOBHBIC

OTJINYUTEIbHBIE
XapaKTEepPUCTUKU TOMOB
paboueit
JIOKYMEHTAIIH
4 Cucrema orepaTuBHOTO 10 6 Camocmoamensnoe usyuenue
TOCTOSTHHOTO TOKa meopemuueckozo mamepuana: [2] ctp. 721 —
TTOJICTAHITUH 737 [3] ctp. 419 - 455
4.1 | Cucrema onepaTHBHOTO 10 6 H3yuenue mamepuanog 1umepamypHsix
MTOCTOSTHHOTO TOKa UCHOYHUKOB:
TTOJICTAHITUH [3], cTp. 419-455
[6], cTp. 419-455
5 Pacnipenenenue 23 11 Ilodzomoeka Kypcosozo npoexkma: Cxema UTC
obopynoBanus P3A na CamocmoamenpHoe uzyuenue
nojcranimu. JIBC meopemuueckozo mamepuana: [2] ctp. 579 —
5.1 Pacnpenencuue 11 5 605, 623 — 637
obopynoBanus P3A na H3yuenue mamepuanos 1umepamypHsLx
0JICTAaHLIUH UCHOYHUKOB:
5.2 JIBC 12 6 [2], cTp. 579-605, 623-637
[5], ctp. 579-605, 623-637
6 BxomHast 1 BEIXOHAS 23 11 Iloozomoeka Kypcosozo npoexkma:
uHpopmanus st MIT [punuunuansHble cxembl P3A
TepMuHanoB P3A. Ilod2omoeka Kypcosoz2o npoexkma:
IIporokounsl nepenaun CrpykrypHO-pyHKIHoHanbHasA cxema ACY TII
JTAHHBIX Canocmoamenvnoe usyuenue
6.1 | Bxojnas aHamorosas u 11 5 meopemuueckozo mamepuana: [2] ctp. 579 —
BXOJHAs ¥ BBIXOHAS 605, 623 — 637
JIMCKpeTHast H3yuenue mamepuanoe numepamypuusix
undopmanus UCHIOYUHUKOB:
ycTpoiicTB P3A, [2], cTp. 579-605, 623-637
crocoOBI Tiepeaaym, [5], ctp. 579-605, 623-637
BHJIBI TIEPEIaBACMBIX
CUTHAJIOB
6.2 IIpoTokomnsl nepegaun 12 6
JTAHHBIX
7 [IpuBox BeIKITIOUATENS. 10 6 Camocmoamenvnoe usyuenue

OCHOBHBIE 3aIUTHI,
pearu30BaHHBIC B
CcXeMe IPUBOIA

meopemuueckozo manmepuana: [2] ctp. 721 -
737
H3yuenue mamepuanos numepamypnsix
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BBIKJTFOYATEIIS UCHOYHUKOB:
7.1 IIpuBoa BEIKIIOUATENS 5 1 - 1 - - 3 - [2], cTp. 721-737
7.2 OcCHOBHBIE 3aIUTHI, 5 1 - 1 - - 3 - [5], ctp. 721-737
peann30BaHHbIE B
cxeme MpUBoJIa
BBIKJTIOYATEIIS
8 AHanmm3 KoMIUIeKca 10 2 - 2 - - 6 - Iloozomoexka Kypcoeozo npoekma: 3ananve
P3A AVYB, kommiiekcoB 3aBOJIy H3TOTOBHUTENIO Ha mKader P3A
P3A BJI, P3A muH u MoHnTaxkHbIe cxeMbl KaOeTbHbIH KypHaT
P3A AT [TonHble npuHIMNHMATIBHBIE CXeMbl P3A
8.1 AHanu3 KoMIUIeKca 10 2 - 2 - - 6 - CamocmoamenvHoe uzyuenue
P3A AVYB, xomiiekcos meopemuueckozo mamepuana: [3] ctp. 9 — 22,
P3A BJI, P3A muH u 278 - 304
P3A AT H3zyuenue mamepuanos 1umepamypHslx
UCHMOYHUKOB:
[3], ctp. 9-22, 278-304
[6], ctp. 9-22, 278-304
9 YPOB. AIIB/OAIIB. 10 2 - 2 - - 6 - Camocmoamenvnoe usyuenue
Kowmmnexc P3A HH meopemuueckozo mamepuana: [3] ctp. 278 -
9.1 YPOB. AIIB/OAIIB 5 1 - 1 - - 3 - 304
9.2 Kommnexc P3A HH 5 1 - 1 - - 3 - H3yuenue mamepuanog numepamypHslx
UCHOYHUKOB:
[3], cTp. 278-304
[6], cTp. 278-304
DK3aMeH 35.8 - - - - 0.3 - 335
Kypcogoii npoexr (KIT) | 72.2 - - - 16 0.5 51.7 -
Bcero 3a cemectp 216.0 16 16 16 16 0.8 111.7 335
Hroro 3a cemecTp 216.0 16 16 16 18 4 0.8 145.2

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmaouu npoexmuposatius

1.1. Ctaguu npoeKkTUpOBaHUS
OcCHOBHbIE CTaJUU MPOCKTUPOBAHUS, HA3HAUYCHUE, MTOCIIEI0BATEILHOCTh, OCHOBHBIE MCXOJIHBIE
JaHHbIE JJIs1 TPOEKTUPOBAHUA. .

2. Ocnosnvie pazoenvl paboyell 0OKYMeHmayuu

2.1. OcHoOBHBIE pa3einbl pabovei TOKYMEHTAIUH

OcHoBHBIE pa3jiensl pabodeil JOKYMEHTAIMd B COOTBETCTBHHM CO CTPYKTYpOH KOMILIEKCa
BTOpUYHOr0 000pyAoBaHus nojactaniuu. Pazgen P3A u ocHOBHbIE BHIIBI TOMOB, BXOJSIIUX B €r0O
COCTaB.

3. Haznauenue, codepoicaniue, 0CHO8Hble OMIUYUMENbHble XapaKMepUCmuKy momosg pabouet
OOKVMEHMAayuu

3.1. Ha3nauenwue, cofiepkaHue, OCHOBHbIE OTIIMYUTEIbHBIE XapaKTEPUCTUKU TOMOB paboueit
JIOKyMEHTalUU

Haznauenue, conep:kaHue, OCHOBHBIE OTJIMUUTENIBHBIE XaPAKTEPUCTUKHA TOMOB 3a/laHuUs 3aBOLY,
NPUHIUNHAAIBHBIX cXeM, napamerpupoBanus MII ycTpoiicTB, KaOenbHOTO JKypHalla, CXeM
MOJIKJIFOUEHUS, TIOJIHBIX CXEM M UCIIOJIHUTEIIBHBIX CXEM.

4. Cucmema onepamueHo20 NOCMOAHHO2O0 MOoKa nodcmanuuu

4.1. Cucrema OIICPATHUBHOI'O ITOCTOAHHOI'O TOKA IMOACTAHIIUA
Cucrema OIICPaTUBHOI'O IMOCTOSAHHOI'O TOKa IOACTAaHIIHHU, HGO6XOIII/IMOCTI) HCIIOJIB30BaHMA,
OCHOBHBIC HOTpC6I/ITeHI/I, croco0 IMOCTPOCHMUA.

5. Pacnpeodenenue obopyodosarnus P34 na noocmanyuu. JIBC

5.1. Pacnpenenenue obopynoBanus P3A Ha noacraniuu
Pasnenenune oGopynoBanuss P3A moacranuum Ha mkagbl B COOTBETCTBUM C HOPMAaTHUBHOM
JOKYMEHTaIUeH, JOKyMEHTAIHs, XapaKTepu3yromas mkadbl peseiiHoi 3aInThl.

5.2. JIBC
JIBC nmoacra”muu.

6. Bxoonas u evixoonas urncopmavyus ons MI1 mepmunanos P3A. Ilpomokoivl nepedayu
OAHHBIX

6.1. BxonHas ananorosas U BXOJHas ¥ BBIXOJHAs TUCKpeTHas HHpopmalus ycTpoilcts P3A,
crocoObl epeaayn, BUIbI IIepeiaBaeMbIX CUTHAJIOB

BxonHas anamoroBasi M BXOJHAas M BBIXOJHas JUCKpeTHas MHpopmanus ycTtpoicTB P3A,
crocoObl epeayn, BUIbI IepeiaBaeMbIX CUTHAIOB. CrIocOOBI B3aUMOICHCTBHUS.

6.2. IIpoTokounsl nepenadn JaHHBIX
B3aumoelicTBre 10 MpOTOKOJIaM Mepeaadn JaHHbIX. Pa3nuuHble IPOTOKOIIBI IEpEAAYN JAHHBIX,
ucnonbszyembix Ha [1C.



7. IIpusoo svixnouamens. OCHOBHbIE 3AUUMbL, PEAIU308AHHbIE 8 CXeME npueoéa BbIKIIO4Yamelii

7.1. [IpuBOI BBIKJIIOUATEIIS

Cxema npuBoja BeikimouaTens. O0beM CUTHAJIOB, MOCTYyNAOUMi oT npuBoga B MIT tepmunan
AVYB.

7.2. OCHOBHBIE 3aLUTHI, pEATU30BaHHbIE B CXEME IIPUBO/IA BBIKJIIOUATEIIS

OCHOBHBIE 3allUThl, PEAIM30BAHHBIE B CXEME MPUBOJA BBIKJIIOYATENS, JIOTMKA MX PaOOTHL
BcnomoraresbHOE M TEXHOJIOTMYECKOE 00OPYAOBAaHUE CHJIOBOIO BBIKIIOYATENS, O0OBEM CUTHAJIOB
€ro TEXHOJIOTHYECKOM CUTHAJIN3ALUH.

8. Ananusz xomniexca P34 AYB, komnnexcos P34 BJI, P34 wun u P34 AT

8.1. Arann3 xommiaekca P3A AVYB, kommekcoB P3A BJI, P3A mmna u P3A AT

OcHoBHBIE (yHKIMH, 00BEM B3auMojAeHCTBHs ycTpoiictB P3A ¢ P3 npyrux snemeHTOB,
KOJIMYecTBO KoMIuiekToB P3A, BxonmHas u BbixoaHas uHpopmauus nons MIT yerpoiicts P3A
Ka’KJI0r0 KOMILIEKCA.

9. YVPOB. AIIB/OAIIB. Komnaexc P34 HH

9.1. YPOB. AIIB/OAIIB
YPOB, crnoco0b1 peanmmsanuu, ocobennoctn YPOB CBH. AIIB/OAIIB, Buzbl, TPHHITUIIBI
paboThL, CIOCOOBI peanu3auu.

9.2. Kommnekec P3A HH
Ocuosubie ¢pyakuu P3A HH, 00beM B3auMOJICHCTBUS yCTPONCTB, JIOTHKA paOOTHI KOMITIICKCA.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pa3paboTka 31eKTpUYeCKUX MPUHIMITHAIBHBIX CXEM, pa3pab0TKa ANEKTPUUECKUX
NpUHIUIUAIBHBIX cxeM npu oMo CAIIP;
2. 0630p CAIIP, npuMeHSIOIIMXCS IPU TPOESKTUPOBAHNH;
3. Pa3paboTka noiHbIx cxeM npoekra u 063op CAIIP i co3nanus TaHHOTO TOMa
IIPOEKTHOM TOKYMEHTALlHH;
4. Pazpa0boTKa 3JI€KTPHUECKUX MOHTA)XXHBIX CXEM U KaOelbHBIX )KypHAJIOB U pa3paboTka
JIAHHBIX TOMOB TIpoekTHOM nokymeHTanuu B CAIIP;
5. 0630p CAIIP gyst pazpaboTku HHGOPMAITMOHHOTO O0ECTIeUeHUs PeNeiHON 3alUThL;
6. O630p CAIIP mnsa nmapameTpupoOBaHUs TEPMUHATIOB PA3IUYHBIX TIPOU3BOIUTEIICH;
7. Pa3zpaboTka 3a7aHus 3aBOly U pa3paboTKa JaHHOTO TOMa MIPOEKTHOM TOKyMEHTAllUU B
CAIIP;
8. O630p cOOPOUHBIX MaTEpUAIOB, HEOOXOUMBIX s mKadoB P3A.

3.4. TeMbl 1a00paTOPHBIX padoT
1. JJoxaapHO BEMMUCIUTEIBbHASA ceTh. VLAN;
2. IIpoTokoJibl nepenayu 1aHHbIX Ha MOACTAHLINN;
3. IIpoTokomsl nepenaun nanHbix cranaapra MOK 61850.

3.5 KoncyabTanum

I pynnosvie koucyremayuu no pazoeram oucyuniunvt (I'K)




o

AynuTOpHBIE KOHCYJIbTALUU 10 pa3aeiny "Craguu npoeKTUpoBaHus"

AyauTopHBIE KOHCYJbTAIUH 110 pazzaeny "OCHOBBIC pa3/enbl pabodeit JOKyMeHTaun'"

AynuTopHblE KOHCYIbTallMM 1O pasgeny '"Hasnauenuwe, copepxaHUE, OCHOBHbBIE

OTJIMYUTEIbHBIE XapaKTEPUCTHUKU TOMOB paboyel JoKkyMeHTauu"

AynuTOpHBIE KOHCYJbTallMM IO paszaeny "CucremMa ONepaTHMBHOIO MOCTOSIHHOI'O TOKa

noacraguuy"

AynuTOpHBIE KOHCYJNbTaMU 10 pa3aeny 'Pacnpenenenue oOopynoBanuss P3A Ha

noncraguuu. JIBC"

AynuTOpHBIE KOHCYJBTALMU MO pasfeny "BxomHas m BeixogHas umHpopmanus ans MII

tepmuHaioB P3A. [IpoTokosnsl nepegaun 1aHHBIX"

AynuTOpHBIE KOHCYJIbTallMu 10 pasgeny "AHamu3 xomiuiekca P3A AVB, koMmekcos

P3A BJI, P3A mmn u P3A AT"

AynuTopHble KOHCYIbTanuu 1o pasaeny "YPOB. AIIB/OAIIB. Kommieke P3A HH"
Hnousuodyanvrvie KoHcyiomayuyu no Kypcosomy npoemy /pabome (MKKII)

WNHauBuayanbHble KOHCYIbTALMHU 110 pazpadboTtke cxem UTC

NunuBuayanbHble KOHCYNBTALUUA TO Pa3pabOTKe CTPYKTYPHO-(DYHKIIMOHAIBHOM CXEMBbI
ACY TII

WNunuBunyanbHble KOHCYJAbTauuud Ha Temy: 1. IlpuHnunuansaeie cxembl P3A 2. 3ananue
3aBOJy M3rotoButento Ha mkadsl P3A 3. MoHTa)XHbIE CXEMBI

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp

Kypcosoii npoexT (KIT)

TeMmpr:

- Pa3pabotka noruku nmuddepennnansHoii 3amuThl Tpanchopmaropa B [IK PSCAD
- Pazpabotka muddepennmansaoi 3amuTs! uaun 220 kB B [TIK Matlab
I'pa¢uk BbINOJIHEHHS KYPCOBOI'0 NPOEKTA

Henena

1-8 9 10 11-12 | 13 14 - 15 | 3auernas

Paznen

KYypCOBOI'O KYpCOBOI'O

IPOEKTa

1 2 3 4 5 6 3ammra

IIPOEKTa

O0Bem

paszzena,

15 15 15 15 15 25 -
%

BremmonHenusi | 15 30 45 60 75 100 -

o0BeM

HapacTaromnum

HTOTOM,

%

Howmep paspena | Pasnen kypcoBoro npoekra

Cxema UTC

33U

DJIEKTPUUECKHUE CXEMBbI

MoHTaXHbBIE CXEMEI

KaOenpHbIE CBA3H

OO WINEF

KabenpHbli sxypHaI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U GOPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3yIbTAThI

Howmep paznena quciumiuHs (B

OreHoUHOE CpE€ACTBO

Konpr
00y4eHHs 1O JUCUUILINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1]2[3]4]5]6]7[8]09

3HaTh:

npuHIUIb nocrpoeHus JIBC JlaGopaTopHas pabota/3amnuTa 1a00paTopHO paboTHI

Uit yctpoiicts P3A Nel. JlokanbHO-BRIUMCTUTENBHAS ceTh. VLAN

NJ1-3rik-2 + |+ .

JlaboparopHas pabota/3amura 1a00paToOpHOIl pabOTHI
Ne3. [TpoTokoibl mepeiaun JaHHBIX HA MOJICTAHIIUH

OCHOBBI U TTPUHIIUIIBI TectupoBanue/TectupoBanue

IIOCTPOEHHUsI KOMIUIEKCa N-4rik-2 +

pEJIEHOM 3aIUThI

Ymersb:

-apaMeTpUpoOBaATh YCTPOUCTBA TectupoBanue/TecTupoBanue

peNeHO 3aIKThI 1 WI-3rik-2 Sl e B

aBTOMATHKH,

-npoeKTupoBaTh cxeMel JIBC JlaGopatopHas paboTa/3ammura 1abopaTopHON pabOThI

. NJI-3nk-2 + |+ |+

TSt ycTpoiictB P3A Nel. JlokanpHO-BhIuMCUTENbHAS c€Th. VLAN

aHAJIN3UPOBATh PE3YJIbTATHI JlaGopatopHas pabota/3amura 1a60paTopHON pabOTHI

paboTsl koMmIuiekca P3A N-4rik-2 + + Ne2. ITpoTokonsl nepenayn JaHHBIX cTanaapra MOK
61850

YUTATh JICKTPHUECKUE CXEMBI VT4 + + 1+ |+ JlaGopaTtopHas pabota/3amuTa 1a00paTOpHOIl pabOTHI

ez Ne3. TIpoTokoJbl epeiayn JaHHbBIX Ha MOJICTAHIIUU

pa3pabaThIBaTh MPOEKTHI JlaboparopHas padota/3amura 1a60paTopHOi paboThI

komiuiekca P3A TIC N/I-4nk-2 + | + | + + | + | + No2. IIpoTokoibl nepenayun AaHHbIX cTanaapra MOK
61850
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMIIINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®Popma peanuzaruu: [lncemennas padbota
1. TectupoBanue (TectupoBanue)

®dopma peanmsanuu: Y cTHas popma
1. 3amuTa naboparoproii padbotsl Nel. JlokanpHO-BeuUCHTENBHAS CeTh. VLAN
(JTaboparopnas paboTa)
2. 3ammra aboparopHoi paboTel Ne2. [IpoTokosl mepenaun gaHHbIX cranaapTa MOK 61850
(JTaboparopnas pabota)
3. 3ammra naboparopHoi padbotel Ne3. [IpoTokosl epeaaun JaHHBIX HA MOJACTAaHIIUN
(JTaboparopnas paboTa)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO IPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Nel)
Onenka «HEY/IOBJIETBOPUTEJIBHO» BbicTaBnsieTcsi CTYJAEHTY, KOTOPBI: a) HE OTBETHJ Ha
BOIPOCHI HK3aMEHAIIMOHHOTO Omiera; 0) Mpu OTBETE Ha JIOMOJHUTENbHBIE BOMPOCH OOHAPYKUI
He3HaHUe OOJIBIIOro pasjiesa dK3aMeHAIMOHHOM MPOTPaMMBbI

Kypcosoti npoexm (KI1) (Cemecmp Nel)
Ouenka ompezensercss B cooTBeTCTBUU C [lonoxkeHuem o OauIbHO-PEUTHHIOBOM CHCTEME IJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIsieTCs o1ieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 ITeyaTHbIE U YJIEKTPOHHBIE U3TAHUS

1. OBuapenko, H. . ABToMaTHKa SHEProcucTeM : yYeOHHK /ISl BY30B 110 HAMPABICHUIO
"Onexrposnepretuka” / H. . Opuapenko ; Pen. A. @. /IpsikoB . — 2-¢ 3., mepepad. u gom . — M. :
Usnarensckuii nom MBU, 2007 . — 476 c. - ISBN 978-5-383-00113-4 ;

2. DnekTpoTexHru4eckuil cpaBouyHuk. B 4 1. T.3. IIpon3BoacTBo, nepenaya u pacnpeiesieHue
anekTpuueckoit sepruu / O6m. pea. B. I'. I'epacumos, u ap. ; I'n. pen. A. U. [lonos . — 10-e u3x.,
crep . — M. : Usmarensckuii jom MOU, 2009 . — 964 c. - ISBN 978-5-383-00338-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4272;

3. IpsikoB, A. ®@. MukpomnpolieccopHast aBTOMaTHKA U peJIeiHas 3alUTa dJIeKTPOIHEPTeTHUECKUX
cucTeM : yueOHoe mocodue a1 By30B 1o HampasieHuto 140200 "DnextposrnepreTuka’ mo
cneuuanbHocTH 140203 "Peneiinas 3amuTa 1 aBTOMaTU3aIUs SHEProcucTem", "IIeKTpuyeckue

12



cranmuu", "Dnexrpudeckue cuctemsl u cetu" / A. @. JIpsxos, H. 1. OBuapenko . — M. :

Uz nparensckuii njom MBU, 2008 . — 336 c¢. - ISBN 978-5-383-00244-5

4. Ouapenko H.U.- "ABromaruka sneprocucrem", U3narenscto: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011171.html;

5. I'epacumoBa B.I'.- "Onekrporexunyeckuii cipaBounuk: B 4 1. T. 3. IIpousBoacTBo, nepeaaya u
pacnpenenenue sekTpudyeckoi sueprun", M3garenscrro: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

6. OBuapenko H.W.- "MuxkponpoiieccopHasi aBToMaTUKa U pelieiHas 3anmra
anekTposHeprerudeckux cucrem", M3narenscto: "M3OUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011614.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:

1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

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

~NOoO Ok, WN

. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HanuoHanbHast 3J1eKTpoHHas 0ubamoTeka - https://rusneb.ru/

. 9BC "KoncyabsTant ctygenta' - http://www.studentlibrary.ru/

. DaexkTponHasi 6udsmmoreka MIU (36 MIH) - http://elib.mpei.ru/login.php
. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThI PD -

https://rosmintrud.ru/opendata

9. ba3a OTKpPBITHIX JaHHBIX NMPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBLITBIX TaHHBIX MHHI/ICTepCTBa IKOHOMHUYECCKOI'o pasBuTUus PdD -

http://www.economy.gov.ru

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HaAauMMCHOBAaHHUE
VYyeOHble ayAUTOPUH IS 1-107, Aynutopus CTOJI, CTYJI, IIKa(, MyTbTUMEAUNHBINA
IIPOBEICHUS JICKIIMOHHBIX kadenpst P3nAD IIPOEKTOP, IKPaH, JOCKa MApKEpHasl,

3aHATHH U TEKYILLETO
KOHTPOJISI

JKYpHaJIbl, KHUTH, Y4€OHUKH, TOCOOUS

VY4eOHble ayAUTOPUH IS

1-107, Aynutopus

CTOJI, CTYJI, IIKa(, MyIbTUMEAUNHBIN

MPOBEJICHUS TPAKTUYECKHUX kadeapsr P3uAD MPOEKTOP, IKPaH, I0CKa MapKepHas,
3ansatui, KP u KII KYpHAJIbl, KHUTH, Y4eOHUKH, TOCOOUS
VYyeOHble ayIUTOPUH IS J-114, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJOM
IIPOBEJICHUS J1aOOPaTOPHBIX KomnsrorepHslii B IHTEpHET, KOMIIBIOTED MEPCOHAITBHBIN
3aHATHN KJacc Kadeapsl
P3uAD
VYyeOHble ayIUTOPHH IS 1-107, Aynutopus CTOJI, CTYJI, IKa(, MyTbTUMEAUNHBINA
IIPOBEICHUSA kadenpst P3nAD IIPOEKTOP, DKPaH, 10CKa MapKepHas,
IIPOMEXYTOUYHOMN KYpHaJIbl, KHUTH, Y4eOHUKH, TOCOOUS
aTTeCTaluu
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IMomemenus mia
CaMOCTOSITENIbHON PabOTHI

HTB-303,
KomnbrotepHsiii
YUTAJILHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MUCbMEHHBIN, BEIIATIKa ISl OJEXKIbI,
KOMIIbIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
KOMITBIOTEP MEePCOHATBHBIN, IPUHTED,
KOHJIULIHOHED

J-105, CTOJI, CTYJI, KOMIIBIOTEPHAsl CETh C BHIXOJOM
KomnbroTepHbIit B lHTEpHET, T0cKa MapKepHasi, KOMIIbIOTEP
KJ1acc kadeapol MePCOHATBHBIN
P3uAD
[Tomemenus s J1-103/1, Kpecio pabouee, CTOJ, CTYJ, mKad s

KOHCYJIbTUPOBAHUA

[Tomemenue xad.

"P3uAD"

JIOKYMEHTOB, KOMIIBIOTEPHAs CETh C
BbIX0J10M B IHTEpHET, 10CKa MapKepHasl,
KOMITBIOTEP MEPCOHAIbHBINA, IPUHTED

[Tomemenust st XpaHeHUS
0o0opy0oBaHUs U y4€OHOTO
WHBEHTAPS

11-103/2, Cknan
kadeaps P3uAD

KOMIIBIOTCPHAA CCTh C BBIXOJ0OM B I/IHTepHCT,
O60py,Z[OBaHI/Ie CIICHHUAIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JJUCHOUILJIAHBI

OCHOBBI IMPOCKTHPOBAHUA peﬂeﬁHoﬁ 3alIUTBI 1 aBTOMATHUKHU SHCProCUuCTCM

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIECT0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHHUILJIMHE:

KM-1
KM-2

KM-3

KM-4

Tectupopanue (TectupoBanue)

3amuta nadoparoproii padotel Nel. JlokanbHO-BeruucutenbHas cetb. VLAN (Jlaboparopras
pabora)

3amuta nadoparoproi padoter Ne2. [Iporokossl mepeaaun ganHbix crapaapra MOK 61850
(JTaboparopnas paboTa)

3amuta nadoparoproi padotel Ne3. [IpoTokosbl epeaaun JaHHBIX Ha TIOJCTAHIIHH
(JTaboparopnas pabota)

Buja npomexyToUHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM-
Howmep Pa3gen nucHuINInHbL KM: 1 2 3 4
pasjena Henens 5 8 10 16
KM:
1 Craguu npoeKTUpOBaHUS
11 Cranuu npoeKTUpOBaHUs + +
2 OcHoBHbIE pa3zensl padouelt JOKyMEHTAINH
2.1 OcHoBHbIE pa3zensl padouelt JOKyMEHTAINH + +
3 Haznauenwue, conepsxanue, OCHOBHBIE OTIIMYUTEIbHbBIE
XapaKTEPUCTUKU TOMOB paboueil TOKyMEeHTalluH
31 Haznauenwue, conepskanue, OCHOBHbIE OTIIMYUTEIIbHBIE + +
' XapaKTEPUCTUKU TOMOB paboueil TOKyMeHTaluu
4 Cucrema onepaTUBHOIO NMOCTOSTHHOTO TOKA MOICTaHLIUN
4.1 Cucrema ornepaTuBHOTO MOCTOSTHHOTO TOKA MOICTAaHIIUN + + +
5 Pacnipenenenue odopynoanust P3A na noacranmuu. JIBC
5.1 Pacnipenenenne o6opynoanust P3A Ha moactanmmm + + +
5.2 JIBC + + +
6 Bxonnas u Beixoanas nndopmarus ans MIT tepmunanos
P3A. [IpoTokosbl nepeaadn JaHHbBIX
Bxopnas ananoroBas v BXOJHas ¥ BBIXOJHAS TUCKpPETHAs
6.1 uH(popmanus ycrporictB P3A, criocoOsl nepenayun, BUIbI + + + +

NepeAaBaCMbIX CUTHAJIOB
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6.2 [IpoTokoiibl nepenayu JaHHBIX + + + +
7 [TpuBox BeikrO4YaTesss. OCHOBHBIC 3aIIUTHI, peaTu30BaHHbBIC
B CXEME ITPUBO/IA BBIKJIFOYATEIIS
7.1 [TpuBOA BBIKITFOYATEIIS + + +
79 OCHOBHBIE 3aITUTHI, pEATM30BaHHBIC B CXEME TIPUBOIA + + +
' BBIKJTIOYATEIISA
8 Anamm3 xommiekca P3A AYB, xommnekcos P3A BJI, P3A
mH u P3A AT
81 Amnanus kommiekca P3A AYB, xommnekcos P3A BJI, P3A + + +
' mH 1 P3A AT
9 VYPOB. AIIB/OAIIB. Kommiexkc P3A HH
9.1 VYPOB. AIIB/OAIIB + + +
9.2 Kommiexc P3A HH + + +
Bec KM, %: | 10 30 30 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

OCHOBBI IMPOCKTHPOBAHUA peﬂeﬁHoﬁ 3alIUTBI 1 aBTOMATHKH S9HCPIOCUCTEM

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Cxema UTC

KM-2 33U

KM-3 DrexTpuueckue CXeMbl
KM-4 MoOHTaXHbIE CXEMBI
KM-5 KabenbHbIC CBSI3U
KM-6 KabenbHblil )xypHaI

Buja npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen xypcoBoro KM: 1 2 3 4 5 6
pasnena MIPOEKTa/KypCcOBOM pabOThI Henens 8 9 10 12 13 15
KM:
1 Cxema UTC +
2 331 +
3 DNEKTPUUECKUE CXEMBbI +
4 MoHTaxXHbIE CXEMBbI +
5 KaGenbHble cBs3U +
6 KabGenbHbli sxypHa +
Bec KM, %: | 15 15 15 15 15 25
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