MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA
HaumeHnoBanue o6pa3oBaTeibHOI NporpaMMbl: MHKUHUPHHT B CHCTEMAaX 3JIeKTPOCHA(KeHH
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SJIEKTPUUYECKHUE AIIIIAPATHI 10 1000 B

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.4.10.01.01
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 2 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
IpakTuyeckue 3aHATHS He MPeTyCMOTPEHO YUeOHBIM IJIAHOM
JlabopaTopHbie pa6oThI 2 cemecTp - 16 yacos;
KoncyabTanum 2 cemecTp - 16 yacoB;
CamocrosiTesibHasi padoTa 2 cemectp - 111,4 yacos;

B ToM uncJiie Ha KII/KP 2 cemectp - 39,7 yaca;
WHas koHTaKkTHasi padoTa 2 ceMecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora
IIpome:kyTouHasI aTTeCTAIINS:

3auer ¢ OLEHKOI 2 cemectp - 0,3 yaca;

3amuTa KypcoBoro npoekra | 2 cemecrtp - 0,3 yaca;

Bcero - (0,6 yaca

MockBa 2025



NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

Bnageney, Ky3HeLoBa E.A.
[IpenomaBaTelib Waermnbmiatop  Re7bflad9-KuznetsovavYA-c9331b9 E.A. Ky3HenoBa
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens RO manene [Benos TB.
00pa30BaTEIbHON IPOrpaMMBbI - Mol ¢ aenTaguraton Rdd042700-5hvedovGV-637a981b I'.B. IlIsenoB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
CeeneHuna o enagensue L3N M3KU
Bnageneu Lapos 0.B.
Waentudmnkatop R324da3b6-SharovYurV-0bb905b IO.B. H_[apOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOeHHMSI IMCUMIVIMHBI. H3Yy4Y€HHE MHOT0OOpa3usl AJNEKTPUYECKUX almapaToB HHU3KOTO
HaANPSDKEHUS, UX (DYHKIUH, IPOIIECCOB U SIBJICHUH, CBI3aHHBIX C UX PaOOTOM.

33[{3‘11/1 AUCHHUITIMHbI

- OCBOCHHE TEOPETUYECKUX OCHOB (PM3NYECKUX SIBICHUH, ONpenesomux GyHKINOHUPOBAHNE
JJIEKTPUYECKUX aIlapaToB Pa3HbIX BUIOB, @ UYMEHHO: TEOPUH YIEKTPOMAarHUTHBIX,
IEKTPOJIUHAMHUUYECKUX SBJICHUM, TEOPUU IPOLECCOB KOMMYTALIUU JJIEKTPUUECKUX LIETIEH, TEOPUH
IPOLIECCOB TEIUIO- U MACCOOOMEHaA;

- U3y4YEHHE Pa3IMUHbIX BUJOB U 00JaCTEN IPUMEHEHUSI AJIEKTPUUECKOI anmaparypsl;

- IpUOOpEeTEeHNE HaBBIKOB 000CHOBaHMSI KOHKPETHBIX TEXHUYECKHUX PEIICHUH MPH MOCIIEe1yIOIEM
KOHCTPYHPOBAHUHU CUCTEM PaACIPENEICHUs dJIEKTPUUECKON SJHEPTUU U YIIPABIICHUs IOTOKAMH 3HEPTUU Ha
YPOBHE KOHEYHOI'O IOTpeOIIEHuS;

- (hopMupoOBaHHE PEICTABICHUS O COBPEMEHHBIX HU3KOBOJIBTHBIX 3JICKTPUUYECKUX aIllapaTax;

- IpUOOpeTEeHNE HaBBIKOB BBIOOPA anmaparypsl yIpaBIeHUS U paclpeesIeHUs JeKTPUIECKOM

SHEPIHUH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

TIK-1 Crnocoben
y4acTBOBATh B YIPABICHUU
HpOGKTaMI/I CUCTEM
3JIEKTPOCHAOKCHHS
00BEKTOB

N/1-3nk-1 Beibupaer
IIEKTPOOOOPYIOBAHUE JUISI
MIPOEKTOB CHUCTEM
ANEKTPOCHAOKEHUS 00BEKTA

3HATh:
- TEOPETUYECKHE OCHOBBI (PU3UUYECKUX
SIBJICHUM, OIIPeIeIIIONINX
(YHKIIMOHUPOBAHUE AIEKTPHUUECKUX
annaparos;

- K1accupuKanuo, GyHKIUN U 00JIaCTH
IPUMEHEHUS HJIEKTPUUYECKHX arIaparoB
HHU3KOT'O HAIIPAKCHUA KaK CPEACTBA
3alIUThI U PETYIUPOBAHUS TapaMETPOB
QJICKTPOTCXHUYCCKHX U
AJIEKTPOIHEPTETUUECKUX CUCTEM;

- 0a30BLIE MOHATHUS QJICKTPOTCXHUKH.

YMETB:
- IPUMEHATH (PU3MKO-MaTeMaTHUECKHIl

anmapar AJis TEOpeTHIECKOro aHaJIn3a
paloThI AMEKTPUUECKUX allapaToB;

- BBIOMpATh anmnapaThl yIpaBiIeHUs U
pacnpeneneHus JIEKTPUIECKON YIHEPTUH B
COOTBETCTBUU C 33/1aHHBIMU
TEXHUYECKUMU TPEOOBAaHUSIMU U
000CHOBBIBaTh MPUHATHE KOHKPETHBIX
TEXHUYECKUX pEIIeHU MpH pa3paboTKe U
MIPOEKTUPOBAHUHU TEKTPOTEXHUUECKUX
YCTPOMCTB Ha OCHOBE JIEKTPUUYECKUX
anmnapaToB HU3KOTO HANPSKEHHUS.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONW —00pa3oBaTeNIbHONM —Iporpamme
Wmxunupunr B cucremax siektpocHaOxenus (namee — OIIOII), nanpasnenus moarotoBku 13.04.02
DNeKTpOdHEPreTHKA U AIIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHUs: BEICIIee 00pa30BaHKe - MarucTparypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBHBIE 3aKOHBI (DU3HUKH 10 JIEKTPOMATHUTHBIM U TETLJIOBBIM SIBJICHHUSIM

- 3HATh TEOPETUUYECKHE OCHOBBI JIEKTPOTEXHUKHU

- YMETb OCYILIECTBIISATH MOUCK HH(POPMAIIMU B TEXHUYECKOU JTUTEpaType U Karajorax

- yMeTh 0(hOPMIISITh Pe3yIbTAThl PAOOTHI C UCIIOJIB30BAHUEM COBPEMEHHBIX TEKCTOBBIX PEIAKTOPOB H
CAD nporpamm

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

Pasnensr/TeMsl

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

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Mogays 1. 52 2 16 8 - - - - - - 28 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
OnexTpuuecKue W3ydyenue MaTepuaoB JIEKIIUN U JINTEPATYPHL
anmnapaThl 3alIUThl 1 JUIS TIOATOTOBKH K TECTUPOBAHHUIO U 3aIUTE
yIpaBIICHHS. J1a00paTOPHBIX PadbOT
YCcTpoHCTBO, MPUHIIUTT Ilodzomoeka K n1adopamopnoil pagome:
JICUCTBUS1, OCHOBHBIE W3yueHne TeopeTH4ecKkoro MaTepuana,
XapaKTEePUCTHKH. MOZTOTOBKA K MPOBEICHNIO 3KCIIEPUMEHTA U
11 DIeKTpUIECKUi 8 4 - - - - - - - 4 - 0(GOpMIICHHIO OTUYETa O BBHITOJIHCHUN
anmapar Kak CpeJiCTBO 1ab0paTOpHOH PabOTEI.
YIPAaBJICHUS PEKUMaAMU Ilodzomoexa Kypcosou padomui: Vzyuenue
paboTHI, 3aIIUTHI U TEOPETHYECKOT0 MaTepuaa, BEIIOJIHEHIE
perynupoBaHus pacdeToB, BEIOOP 3JIEKTPUUECKHX AlIapaToB,
MapaMeTPOB CUCTEMBI odpopmnenue PI13, obopmnenue rpaduueckoro
1.2 | DnexkTpoMexaHUUYECKHE 21 8 4 - - - - - - 9 - MaTepHaa.
anmnapaTbl CUCTEM Camocmoamenvroe usyuenue
pacrpeneneHus meopemuyuecko20 mamepuana: Vzyuenue
AIIEKTPUUYECKOI TEOPETHYECKOro Marepuaa Jyis OJIrOTOBKH K
SHEPrUM NIPU HU3KOM nexuusiM. Tlepen kax ol neKuyen CTy1eHTy, B
HaIpsHKeHUs! COOTBETCTBHH C YKa3aHUEM IIperoiaBares,
1.3 SHeKTpOMexaHI/meCKI/Ie 16 3 4 - - - - - - 9 - HEOOXOAUMO TTO3HAKOMUTBCS C pasaeiraMu
anmaparsl yrnpaBJieHus yueOHHKa.
1.4 ABTOMaTHUECKOE 7 1 - - - - - - - 6 - H3yuenue mamepuanoe n1umepamypHoix
BKJIFOUEHHUE pe3epBa UCHMOYHUKOE:
[2], 15-92
[3], 4-28
[4], 5-8
2 Mopnyis 2. ®usnueckue 50 16 8 - - - - - - 26 - ITodzomoeka Kk mexyuiemy KOHmMpoao:

OCHOBBI PabOTHI

W3y4yeHne MaTepuaioB JIEKIIUN U JINTEPATYPHI
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QJICKTPHUUICCKUX

JJIA IOATOTOBKU K TECTUPOBAHUIO U 3aIIIUTC

anmnaparoB 1a00paTOPHBIX padbOT
2.1 TemnoBble MPOLIECCH B 17 4 4 - - - 9 - Ilodzomoeka K n1adopamopnoil padome:
SJIEKTPUUECKUX Wzydenne TeopeTHIecKoro MaTepuana,
ammaparax MOJITOTOBKA K IIPOBEICHHUIO SKCIIEPUMEHTA U
2.2 OneKTpudecKue 5 2 - - - - 3 - 0(pOPMIICHHIO OTYETa O BHIITOJHEHIH
KOHTAKTEI 1a00paTOpHON PabOTEI.
2.3 | Omnekrtpuueckas ayra 15 4 4 - - - 7 - Camocmoamenvnoe uzyuenue
HPOLECC KOMMYTAIUH meopemuyeckozo mamepuana: VI3yaenue
2.4 aﬂeKTpOZ[I/IHaMI/I‘ICCKaH 5 2 - - - - 3 - TCOPETUYECCKOr0 MaTepuasia 1 MOATrOTOBKH K
CTOMKOCTD nekuaM. [lepen kax o nekuueit CTyIeHTy, B
3JIEKTPUYECKUX COOTBETCTBUM C YKa3aHUEM NPEIIOAaBaTCIIA,
anmnapaTroB HeO6XOI{I/IMO TO3HAKOMUTBLCA € pas3aciaMu
25 DONEeKTPOMAarHUTHI 8 4 - - - - 4 - yueOHHUKa.
H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:
[1], 238-240, 349-351,430,528-531
[2], 94-224
[4], 9,34-38, 96-102
3adeT ¢ OLIEHKOM 18.0 - - - - 0.3 - 17.7
Kypcogoii nmpoext (KIT) | 60.0 - - - 16 0.3 39.7 -
Bcero 3a cemecTp 180.0 32 16 - 16 0.6 93.7 17.7
Hroro 3a cemecTp 180.0 32 16 - 16 4 0.6 1114

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mooyne 1. Dnekmpuueckue annapamoi 3auumaol U ynpagieHus. Ycmpoucmeo, npuHyun
Oeticmeust, OCHOBHbLLE XAPAKMEPUCTIUKU.

1.1. DnekTpuueckuil anmapaT Kak CpeICTBO YIPABJICHUS peKUMaMH pabOThI, 3alIUTHI U
pEeryarpoBaHUs NapaMETPOB CUCTEMBI

OOmme moHATHA 00 ANEKTPUUECKMX W DJIEKTPOHHBIX ammapartax. Kiaccudukaus
JIEKTPUUECKUX M IEKTPOHHBIX alMapaToB [0 Ha3HAYEHUIO, 110 TOKY M HANPsKEHUIO, 110 00JIacTH
npuMeHeHus. [IpuMeHeHHe 2JIEKTpUYECKMX M JIEKTPOHHBIX  amIaparoB B CHUCTEMax
3JIEKTPOCHAOKEHHUS, IIEKTPONPUBOJIA U HIEKTPUUECKOI0 000PYIOBAHUS. .

1.2. DnekTpoMexaHUYECKHE arnaparbl CUCTEM PACIIPEAEIEHUS 3JIEKTPUUECKON S3HEPTUN ITPU
HU3KOM HalpsHKEHUS

YCTpoMCTBO M NPUHLHUIBL  JEWCTBUSA, OCHOBHBIE  IApaMeTpbl  NPEIOXPaHUTEIEH,
ABTOMATUYECKUX BBIKIKOYATENECH, 3JIEKTPOMAarHUTHBIX M TEIUJIOBBIX pacUENUTeNeld. 3aliuTHBIC
XapaKTEpUCTHKH, BHIOOP ycTaBOK. CeNeKTUBHOCTh TOKOBasl U BpeMeHHas. HazHaueHue U MpUHLIKIT
neiictBus anmapatypsl 3ammtHoro otkimouenus (BAT). Cxembr noaxmouenuss BJIT. Bwibop
aBTOMAaTHYECKHUX BhIKJIoUaTeser u BJT..

1.3. DnexTpomMexaHMUeCKue annaparsl yIpaBICHUs

YCTpOUCTBO M INPUHLMIIBL JIEHCTBHS, OCHOBHBIE I1IApAMETPhl KOHTAKTOPOB, IIyCKaTENeH,
JJIEKTPOMAarHUTHBIX M TEIUIOBBIX pene. Kareropum mnpuMeHeHUss KOHTakTopoB. Kiaccsl
paclenieHus TeIUIOBbIX pesie. BIOOp KOHTaKTOPOB, MMyCKaTeNel U TEIUIOBBIX pelie AJIs yIpaBIeHUs
JJEKTPOABUTATEISIMM. .

1.4. ABTOMaTHYECKOE BKIIIOUEHHE pe3epBa

Ha3naueHnue cucreM aBTOMaTHUYECKOro BKJIIOYEHHE pe3epBa. OOnacTb HCHOIb30BAHUS.
Tunosble cxeMbl peanu3zanuu. Jloruka paboThl CXeMbl yIpaBi€HUs] — JBa BBOJA Ha JIBE CEKLIUHU
Harpy3ku, TpY BBOJA Ha JIB€ CEKIMM HAarpy3ok. Peann3anus Ha aHAJIOTOBBIX 3JEMEHTAX U C
UCIOJIb30BaHuEM MUKporpoeccopHbIx 010koB ATS (ABB) u Zelio Logic (Schneider Electric).

2. MOOV]Zb 2. Dusuueckue 0CHOBbI Da60n’lbl ANEKMpU4eCKux annapamoes

2.1. TernoBbIe MPOIECCH B AIEKTPUUECKUX arapaTrax

VICTOYHHKM TEIUIOTHI B 3JIEKTpUUecKuX ammaparax. CrocoOsl nmepeayu TeIIoThl. Y paBHEHUE
Hprorona-Puxmana. CrammonapHslii TerioBoil pesxkum. uddepennmanibioe ypaBHEHHE HAarpeBa u
OCTBIBAaHUS, IOCTOSIHHAS BPEMEHU MEPeXOoAHOro nporecca. [Io0BTopHO-KpaTKOBPEMEHHBIN peXXUM U
KO3 UIMEHT Meperpy3ku. YcioBue anuabatuueckoro HarpeBa. KpuBble anmabarnueckoro
HarpeBa POBOJIHUKOBBIX MaTepHasioB. TepMuueckas CTOHKOCTb 3JIEKTPUUYECKHX alIapaTos..

2.2. DNEeKTpUYECKUEe KOHTAKThI

Ilonsatne »snekTpuyeckoro koHrtakra. Ilnomanka conpukocHoBeHus. Mogens Xoisbma.
ConpoTHUBIEHUE BJIEKTPUUYECKOTO KOHTaKTa. BIWsAHME KOHTAKTOB HAa HArpeB MPOBOJHHKOB.
VpaBuenne XonpMa-Konppayma u OwM-BonbTHas xapakrtepucTuka KOHTAkTOB. (CBapuBaHUE
koHTakTOB. KoHTakTHBIE MaTepuaibl. Cuiibl J[BaiiTa U crmocoObl UX KOMITEHCAIIUU B DJIEKTPUUECKHUX
arnmaparax..

2.3. DnexTpuyeckas yra U Mporecc KOMMYyTalu
[Tnasma snextpuueckoi nayru. llpomecchl MoOHM3auMM M JeMoHM3alMU. BonbT-AMnepHas
XapaKTepUCTHKA. YCIIOBUS PABHOBECHS B IENMHM IOCTOSHHOIO TOKA C JJIEKTPUYECKOW TyTOM.
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Junamuueckas BonpT-AmnepHas XxapakTepUCTHKA. Y CIOBHS HE3KUTAHUS UIEKTPUUYECKOU TYTH
nocie Hyss Toka. JlyroracurenpHele Kamepbl. CHCTEMBI MATHUTHOTO AYThSI. .

2.4. DneKTpoAMHaMUY€ECKasi CTOMKOCTh 3JIEKTPUUECKUX alllapaToB

Cunel Ammepa — osnekTpoguHamudeckue ycuiusa. [lonsatme o koaddummente xoHTypa
AIIEKTPOAMHAMUYECKUX  YCHIIHH. DIEKTPOJAWHAMHUYECKHE YCHIIMA TMPH TEPEMEHHOM TOKE.
DNeKTpoANHAMUYECKasi CTOWKOCTh JJIEKTPUYECKUX amnmaparoB. CBs3b ANEKTPOIMHAMUYECKON
CTOMKOCTH C BKJIIOYAIOIIEH CIIOCOOHOCTHIO. .

2.5. DNEeKTpOMAarHuThl

ONEKTpOMarHuThl Kak »d3JIEMEHTbl IMPUBOAA AIEKTPOMEXAHMYECKMX amnmapaToB. Bunel
MarHUTHBIX cUcTeM. MaruutHble nenu. MaruutHas npoBoauMoctb. I[lpaBuna Kupxrodda nms
MarHUTHbIX 1ened. HamarHuuyuBanue MarHUTHOM nenu sjaekrpoMarHuta. Cuna  TArM
3JIEKTpOMarHuTa. TsAroBas XapakTepUCTUKA 3JEKTPOMArHUTa MOCTOSIHHOTO TOKa. Ee coriiacoBanue
C TUIIMYHOM XapaKTEPUCTUKOM IMPOTHBOACUCTBYIOIMIMX YCHUIMHN IJIEKTPOMEXAHUUYECKOrO armnapara.
Koaddunmentsr ynepkanus u Bo3Bpara. OCOOEHHOCTH MOJSPU3OBAHHBIX SJIEKTPOMArHUTOB.
Oco0eHHOCTH TIEKTPOMArHUTOB MIEPEMEHHOTO TOKA..

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX padoT
1. AnmapaTbl TOKOBOM U TETUIOBOM 3aIlIUTHI;
2. TeruioBbI€ MPOLIECCHI U PEKUMBI PaOOTHI ANEKTPUUYECKUX aIapaToB;
3. UccnenoBanue BOCCTaHABIMBAIOIIETOCS HATPSKCHHUS;
4. KOHTaKTOp 3JIEKTPOMArHUTHBIN.

3.5 KoncyabTanuu

Ayoumopuvie KoOHCYIbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. 1. Ilonyuenue 3ajaHue Ha BBIOJHEHUE KYPCOBOTO MPOEKTA, MOSICHEHUS 110 BHIMOJIHEHUIO
KypcoBoro mpoekra. 2. Pacuer mapamerpoB TpaHchopmaropa. TokoB Harpysku. Beioop
kabeneil. Pacuer nmageHnii HanpsbkeHUH B IMHUAX. PacyeT TOKOB KOPOTKUX 3aMbIKaHUM. 3.
Beibop MoOaynpHBIX — ammapatoB  (aBTOMATUYECKUN  BBIKJIIIOYATENb, BBIKJIIOYATENb
Qg QepeHInaIbHOr0 TOKa, aBTOMAaTHYECKUN BBIKIIIOYATENb TUPPEPEeHINATIBLHOIO TOKA).
4. BpiOOp aBTOMAaTMYECKOIO BBIKJIIOUATENS 3allUThl JBHUraTelss, TEIJIOBOTO pele,
KOHTAKTOpa 3JEKTPOMAarHUTHOTO. 5. BBIOOp CHIIOBBIX aBTOMAaTHYECKHUX BBIKIIOUATENICH.
[TocTpoenue kapthl cenekTUBHOCTH. 6. [locTpoeHne ogHOMMHENWHON cXeMbl. BrimonHenue
4epTeka HU3KOBOJIBTHOTO KOMIUIEKTHOTO YCTPOWCTBA.

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

2 Cemectp
Kypcosoii npoexT (KII)
Tewmsr:
- [IpoekTrpoBaHre HU3KOBOJIBTHOTO KOMITJIEKTHOTO YCTPOMCTBA.
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-6 7-12 |13-16 | 3auerHas
Pasnen 1 2 3 3amuTa
KypCOBOTO KYpPCOBOTO
MPOEKTa MIPOEKTa




O6bem
paznena, %

30 40 30 -

BrimomaeHHBIN
00BeM
HapacTarIUM
urorom, %

30 70 100 -

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

[TpenBapuTenbHble pacuéThbl

2

Bb160p 27IeKTpUYECKHX aNmaparoB

3

KoncTpykropckas npopaboTKa MPOEKTa U MOATOTOBKA K 3aIlIUTe




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

Howmep paznena
JTVCIUIUTUHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3annaHUpOBaHHBIE PE3yabTaThl 00yUEHUS IO JUCIUILINHE Komst
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB 1.3.1)
1 | 2
3HaTh:
0a30BbIC MOHATHS YJICKTPOTECXHUKH TectupoBanue/Tect Nel «Onenka
N/1-3nk-1 + ypOBHs1 0a30BbIX 3HAHUH 110
ANEKTPOTEXHUKE
KIaccu(uKanuio, GyHKIUN U 00JIACTH IPUMEHEHHS SIIEKTPHIECKUX TectupoBanne/Tect Ne2 «Anmapatst
anmnapaToB HU3KOTO HAMPSHKEHUS KaK CPEe/ICTBA 3alIUThl U V-3t + 3alUTHI U yrpasneHus. Haznauenue,
peryJupoBaHMsl IAPAMETPOB JIEKTPOTEXHUUECKUX U XapaKTEPUCTHKH, KOHCTPYKTUBHBIC
AIEKTPOIHEPTETUYECKUX CUCTEM 0COOCHHOCTHY
TEOPETHYECKUE OCHOBBI (DU3UYECKUX SIBIICHUMN, OTIPEICIISIIOLINX TectupoBanue/Tect Ne3 «Duznueckue
(YHKIIMOHUPOBAHHE IEKTPUYECKUX aIlapaToB V-3t + MPOILIECCHI, CBSI3aHHBIE C
’ (YHKIIMOHHPOBAHUEM 3JIEKTPHUIECKUX
anmnapaToBy
Ymersb:
BBIOMpATh anmapaTsl yIIpaBiIeHUs U paclpeesieHus JIEKTPUIECKON JlaboparopHas padota/3amura
SHEPIUU B COOTBETCTBHH C 33/IaHHBIMU TEXHUUYECKUMHU TPEOOBAHUSIMU 1abopaTopHOil paboTHI 1O TeMe:
1 000CHOBBIBATh MPUHATHE KOHKPETHBIX TEXHHUECKUX PEIICHUH PU «AmmapaTsl TOKOBOU M TEIUIOBOU
pa3paboTKe U MPOEKTUPOBAHUU IEKTPOTEXHUUECKUX YCTPOHCTB Ha U-3rik.1 + 3aIUThD»
OCHOBE 3JIEKTPUYECKHUX allapaToB HU3KOTO HANPSKEHUS JaGopaTopras paGota/3ammTa
1abopaTopHOl paboTHI 1O TEME:
«KOHTaKTOp 371€KTpOMarHuTHBIN
IPUMEHATH (PU3MKO-MaTeMaTHYECKHUH anmapaT JUIs TEOPETUIECKOTO JlaGoparopHas pabora/3amura
aHayin3a paboThl AIEKTPUUYECKUX alapaToB nabopaTopHOi paboThI 10 TEME:
«HccnenoBanne BOCCTaHABIMBAIOLIETOCS
W/1-3nx1 + HaMpsLKEHUSD
JlaboparopHast pabota/3ammmura
nabopaTopHON pabOTHI 1O TEME:

10




«TenoBbIe MPOIECCHl U PEKUMBI paOOThI
AJICKTPUYECKUX alapaToBy
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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
2 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. Tect Nel «Ouenka ypoBHsi 6a30BbIX 3HAHUH 10 NEKTpoTeXHUKE) (TecTupoBaHue)
2. Tect Ne2 «AnmapaTsl 3alUTHl U yIpaBieHus. HazHaueHnue, XxapakTepUCTUKH,
KOHCTPYKTUBHBIE 0ocoOeHHOCTH» (TecTupoBanue)
3. Tect Ne3 «®Duznueckue MpoIecchl, CBsI3aHHbIE ¢ QYHKIIMOHUPOBAHUEM AJICKTPUIECKUX
anmapatoB» (TectupoBaHue)

®dopma peanmsainuu: Y cTHas popma
1. 3ammTa nabopaTopHOl pabOTHI MO TeMe: «ATapaThl TOKOBOM U TEIIOBOW 3aIlUTHI»
(JTaboparopnas paboTa)
2. 3ammTa 1adopatopHoii paboThl o Teme: «HccnenoBanue BOCCTaHABIMBAIOIIETOCS
HanpsbkeHus» (JIlaboparopnas padoTta)
3. 3amuTa naboparopHoit pabotsl no Teme: «KoHTakTop AyieKTpoMarHuTHbIN» (JlaboparopHas
pabora)
4. 3amura 1abopaTtopHOi paboThI 1o Teme: «TernIoBbIe MPOIECChl U PEeXKUMBI pabOTHI
3JICKTpUYECKUX anmnaparoBy (JIaboparopHas paboTa)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO IPOEKTA SIBJISIETCS MIPUIIOKEHHEM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

3auem c ouyenxoti (Cemecmp Ne2)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U 3a4E€THON COCTABIISIONIMX.

Kypcosoii npoexm (K1) (Cemecmp Ne2)
OneHka 3a KypcoBOW MpOEKT ompeaensieTcss B coorBercTBUU ¢ [lonmoxkennem o OaiibHO-
peiTuHroBoi cucreme i cryaentoB HUY «MOWN»

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO JUCHUILIMHE MPUBEIEHBI B (POHAE OIIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. OCHOBBI TEOPUH IEKTPUUECKUX aMIapaToB : YUEOHUK IS BY30B 10 HAIIPABIICHUIO
"JnexkTposHepreTrka u anekrporexuuka” / pen. I1. A. Kyp6atos. — 5-e uzna., nepepad. u gor. —
Canxrt-Iletepoypr : Jlans, 2015. — 592 c. — (YueOnuku ns By30B. CrieniaibHas JIUTepaTypa). —
ISBN 978-5-8114-1800-8.;

2. DNeKTpUYECKHE U AJIEKTPOHHBIE anMapaThl : y4eOHUK U MPAKTUKYM ISl CTY/IEHTOB BY30B,
00yYaloUIMXCsl 0 MHKEHEPHO-TEXHMYECKUM HanpaBiieHusM 1 cnenuansHocTsM / [1. A. KypOaros,
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[u np.] ; pen. I1. A. Kyp6atoB. — Mocksa : FOpaiit, 2020. — 440 c. — (Beiciiee oOpasoBanue). — Ha
0071. cepusi: bakanaBp. Akagemuueckuit kypc. — ISBN 978-5-534-00953-8.;

3. Monoxkanos, O. H. [Ipumenenune 31eKTpHUecKuX anmapaToB B CUCTEMAX 3JIEKTPOCHA0KEHUS
HU3KOT0 HaMpsHKEeHUs : yueOHoe nocodue mo JUCHUILIMHE "DIeKTPUUECKHUE U AJIEKTPOHHbBIE
anmaparsl" 10 HalmpaBJICHUIO OATrOTOBKY OakanaBpoB 13.03.02 "DnekrposHepreTuka u
anektporexnuka" / O. H. Monokanos, E. A. Ky3nenosa, Ham. uccien. ya-t "MOHU" (HUY"MDI").
— Mocksa : U3g-80 MDMU, 2020. — 100 c. — ISBN 978-5-7046-2203-1.
http://elib.mpei.ru/elib/view.php?id=11134;

4. A. A. Uynuxus- "DIeKTpUUYECKUE anmapaTsl: oommit kypc", (2-e u3n., nepepad. u Ao1.),
WznarensctBO: "OHeprus'", Mocksa, 1975 - (648 c.)
https://biblioclub.ru/index.php?page=book&id=601596.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. AutoCAD/ T Flex CAD (Bepcust 1151 00y4aroImuxcs ¥ MpernoiaBareneii).

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurterckas 6udJnoTexa onaiin' -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnas 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HAaMMCHOBaHUE
Y4eOHble ayaiuTopun ODA-1, JleknnonHas rapra, CTOJI pernoaaBaTens, CTyJl,
JUISL IPOBEJICHUS aynurtopus Kad. MYJIbTUMEANIHBINA POEKTOP, 3KPaH, J0CKa
JIEKLIUOHHBIX 3aHATUN U "OMO3A" MapKepHas, Ha0Opbl JEMOHCTPALIMOHHOTO
TEKYIIEro KOHTPOJIsS 000pyOBaHus
VY4eOHble ayautopun O9A-11, Aynutopus mkad 11 JOKYMEHTOB, IIKad /Ui XpaHEeHus
JUIS IPOBEJICHUS MHBEHTapsl, KOMIIBIOTEpPHAs! CETh C BBIXOJIOM B
MPAKTUYECKUX 3aHITUH, Hurtepuer, o0opyaoBaHue AJi SKCIIEPEMEHTOB,
KP u KII TEXHUUYECKas anmnaparypa, KOMIbIOTED

MePCOHANIbHBIN, MHBEHTAPh YUCOHBIN, KHUTH,
y4eOHUKH, TOCOOUS

VY4eOHble ayautopun DDA-10, CTOJI Y4eOHBIH, CTyJI, KA 175 TOKYMEHTOB,
JUIS TPOBEJICHUS JlaGopatopus oO1iero mKkad 11 XpaHeHUs: UHBEHTaps,
1ab0paTOPHBIX 3aHITHIA Kypca KOMITBIOTEpHAs CETh C BBIX0/I0M B MHTEpHET,

JIoOcKa MapKepHasi, 1TabopaTOpHBINA CTEH]I,
KOMITBIOTEP ITePCOHATBHBIN, HHBEHTAPh
y4eOHBIN, KHUTH, YYeOHUKH, TOCOOUs, HAaOOPbI
JIEMOHCTPAIIHIOHHOTO 000PY/TOBaHUS

VY4eOHble ayAUTOPUHI O0A-11, Aynutopus mKad JUist JOKYMEHTOB, IKad sl XpaHEHHS
JUISL IPOBEIEHUS MHBEHTapsI, KOMIIBIOTEpPHAs! CETh C BBIXOJIOM B
IIPOMEXYTOUYHOMN WutepHer, 000pyaoBaHUE I HIKCIIEPEMEHTOB,

aTTecTaluu TEeXHUUYECKas anmnaparypa, KOMIbIOTED

MePCOHANBHBIN, HHBEHTAPh YUEOHBIH, KHUTH,
y4eOHUKH, TOCOOUS
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IMTomemenus mia
CaMOCTOSTEIHLHOU
paboThl

J-2/19, YueOHas
nabopaTtopus
"BeIaucIuTeIbHBIN
ueHtp"

CTOJI IPENIOIABATENS, CTOJI KOMIIBIOTEPHBIN,
CTYJI, IKa(, CTOJI MUCHbMEHHBIN, BeIIAJIKa IS
OJZIEXk1bl, KOMIIBIOTEPHAs CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEP, TEIEBU30D

ITomenienus miis
KOHCYJbTUPOBaHUS

N-2/12(2), Kabuner
COTPY/ZHUKOB Kag.
"99C"

Kpecio pabouee, CTOJ it paboThI €
JOKYMEHTaMHU, CTYJI, KaQ sl JOKYMEHTOB,
BEIIAJIKa JUTs OJICXKIbI, TYMOA, CTOJ IS
COBCIIAHUH, IPUHTEP, KOHTUIHOHED,
KypHAIIbI, KHUTH, Y4eOHUKH, TOCOOUS,
KaHIEJSIPCKUI TPUHAIC)KHOCTH

ITomemenus ais
XpaHEHHUs
o0opynoBaHus U
y4e0OHOr0 WHBEHTaPs

HTB-214, KnagoBas
HHTB"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Onekrpuueckue annapatsl 10 1000 B

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

KM-6

KM-7

Tect Nel «Ornenka ypoBHs 6a30BbIX 3HaHHUH 10 AneKkTpoTexHuke» (TectupoBanme)

Tect Ne2 «AnmapaTsl 3a1UThl U yripaBieHusa. HazHaueHue, XxapakTepUCTUKH, KOHCTPYKTHUBHbIE
ocobennoctu» (TectupoBaHue)

Tect Ne3 «Dusnueckue Mporecchl, CBA3aHHbIe C (PYHKIIMOHUPOBAHUEM DIIEKTPUIECKUX
anmapaToB (TecTupoBaHue)

3ammTa 1ab0paTopHON PabOTHI O TEME: «ATMMAPaThl TOKOBOHW U TETIJIOBOH 3aLUTHI»
(JTaboparopnas pabota)

3ammra 1abopaTopHO paboThl o Teme: «KOHTaKTOp 2IeKTpoMarHuTHBINY» (JlabopaTtopHas
pabora)

3amura 1abopaTopHOii paboThI O TeMe: « TerIoBbIe MPOLECChl U PEXKUMBI PAOOTHI
AJIEKTpUYEeCcKuX anmnaparoBy (JlabopaTopHas pabora)

3amuTa nabopatopHoi padoTsl o Teme: «lccnenoBaHre BOCCTAaHABIUBAIOIIETOCS
HanpsbxeHus» (Jlaboparopnas padota)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e AMCIHITHHE] KM: 1 2 3 4 5 6 7
paznena Henens 4 8 15 12 12 16 16
KM:
Monyne 1. DnexTpudeckue anmnaparbl
1 3allUTEL U ynvpaBneHm[. VYcrpoiicTso,
IIPUHLINI JENCTBHS, OCHOBHbIE
XapaKTEPUCTHUKHU.
DNEKTPUYECKUH anmnapar Kak CpeicTBO
11 yIpaBiIeHUS peXUMaMH pabOThI, 4 4 +
3alUTHI U PETYIMPOBAHUS TapaMETPOB
CUCTEMBbI
DNEKTPOMEXaHUYECKHE anapaTsl
1.2 CHUCTEM PACHpEEICHUsT NIEKTPUIECKOU + + +
HHEPTUU NPU HU3KOM HaIpsHKEHUS
13 DIIEKTPOMEXaHUYECKHE aIllapaThl + + +
yIpaBJIeHUS
14 ABTOMAaTHYECKOE BKIIIOUEHHUE Pe3epBa + + +
2 Monynsb 2. ®uzndeckre 0CHOBBI pabOTHI
AJIEKTPUYECKUX alIapaToB
21 TenoBble MPOLECCHI B AIEKTPUUECKUX + N +
anmnaparax
2.2 DNeKTpUYeCcKre KOHTAKThI + + +
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DJIeKTpUYecKas ayra U mpouecc

2.3 + + +
KOMMYTaIluu
24 DJIEKTPOAMHAMUYECKAs CTOUKOCTD + + +
AIIEKTPUUECKUX aNmnapaToB
2.5 DIIeKTPOMAarHUThI + + +
Bec KM, %: 30 25 10 10 10 10
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Onekrpuueckue annapatsl 10 1000 B

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 PII3 no nepBomy pasaeny KII «IIpenBaputenbhbie pacuéTbi»

KM-2  PII3 no Bropomy pazaeny KII «Bbi0op 37eKTpudYecKux anmapaToBy
KM-3 Yepréx obmero Buga HKY

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nnnekc KM- | KM- | KM-
Homep Paszein kypcoBoro nmpoexkTa/KypcoBoil paOOoThI KM: 1 2 3
paznena ACLKYP p P p Henens 6 12 16
KM:
1 [IpeaBapuTtenbHbie pacuETh +
2 Br100p 31€KTpUYECKUX anmnapaToB +
3 KoHnctpykTopckas mpopaboTka MpoeKTa U MOATrOTOBKA K 3aIUTE +
Bec KM, %: | 30 40 30

17




