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HoBorpouuxui ¢puaual

AHHOTaIMs paboyei mporpaMMbl TUCITUTIIIUHBI

DIIEKTPOCHADKEHHE M ABTOMATH3ALUS
JIEKTPOIHEPreTH4eCKUX CUCTEM

3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
[Tpodums OneKTponpuBOJ U aBTOMaTHKa
Keamuduxanus Bakanasp
®dopma o0ydeHust o4Has
OO0mast TpPyI0eMKOCTh 7 3ET
Yacos 1o yaeOHOMY IJIaHy 252 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayIAUTOPHBIC 3aHSITHS 104 3a4et 6
camocCTosATeNNbHas paboTa 121
4acoB Ha KOHTPOJIb 27

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 6 (3.2) 7 4.1)
Kypce>) Uroro
Henens 10 18
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmm 18 |18 |34 |34 (52 (52
[IpakTuueckue 18 |18 |34 |34 [52 |52
B ToMm uuncne uHT. 6 6
Uroro ayx. 36 |36 |68 |68 |[104 |104
Konrakrnas pabora 36 |36 |68 |68 |104 (104
Cam. pabota 72 172 |49 |49 |121 |121
Yacel Ha KOHTPOJIb 27 (27 |27 |27
HUroro 108 | 108 | 144 | 144 | 252 [ 252




1. HEJIX OCBOEHUA

1.1 | Llexs npenoiaBaHUs QUCHUILIAHEL: (JOpMHUPOBaHKE 3HAHHI B 00JIACTH TEOPHH U MPAKTHKHU JICKTPOCHAOKCHUS
MIPOMBIIUICHHBIX TPEANPHATHI U APYTUX 0OBEKTOB.

1.2 | 3agaun AUCIMILUIMHBL: 03HAKOMIIEHHE CTYAEHTOB C OCHOBHBIMU TEOPETHUECKUMHY HOI0KECHUSIMH CUCTEM
INMEKTPOCHAOKEHHS], C AEHCTBYIONIMM 3aKOHOJATEIbCTBOM B 00JIACTH SHEPTEeTHKHU; yJacTHE B PEMOHTHO-
9KCILTYaTAI[IOHHBIX UCTIBITAaHUAX AJIEKTPOOOOPYIOBAHNUS U CPEICTB aBTOMATH3AIMH CHCTEM NIEKTPOCHAOKEHUS
IPEANPUITHH.

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOI ITPOT'PAMMBI

Brox OIT: b1.B.JIB.04

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 | CunoBas 31eKTpOHUKA

2.1.2  |Ludposas u aHamorosast IEKTPOHUKA

2.1.3 | DmexTpHUecKUe U IEKTPOHHBIE alapaThl

2.1.4 | DieMeHTBI CHCTEM aBTOMATHKHU

2.1.5 | DnexTtpuyeckre MalIuHbI

2.1.6  |IIpou3BoICTBEHHAs MPAKTHKA

2.1.7 | Teopus 31eKTponpUBOIa

2.1.8 | DHepreTHuecKuil MEHEIPKMEHT

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK

npeamecTByrouiee:

2.2.1 ABTOMAaTH3aIIMS METALTYPIrHYECKOTO MPOU3BO/ICTBA

2.2.2 | ABromaTu3anus TEXHOJIOTUYECKUX MPOIECCOB

2.2.3 | ABToMaTH3UPOBAHHBIN ANEKTPONPUBOJI B TEXHOJIOTHIX

224 ABTOMaTPISPIpOBaHHbIﬁ DJICKTPOIIPUBO/J TUIIOBBIX IIPOU3BOACTBECHHBIX MCXaHU3MOB

2.2.5 |IloaroToBka K MpOLEAYPE 3aIIUTHI U 3alIUTa BBITYCKHON KBAIM(UKAIIMOHHON paboThI

2.2.6 |IIpegnumniomHas mpaKkTHKa

2.2.7 |IIporpammHOe obecrieueHre KOHTPOJLIEPOB

2.2.8 |IIpoMsIineHHbIE CETH

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIISAMUA

IIK-2: Cnnoco6eH MpoeKTHPOBATH CHCTEMBI JIEKTPONPUBO/AA U ABTOMATH3MPOBAHHBbIE CUCTEMbI YIIPABJIEHHUS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTb:

ITK-2-31 npuHIHT paboTHI, TEXHHYECKUE XapaKTEPUCTHKNA H KOHCTPYKTUBHBIC OCOOCHHOCTH 3JIEMEHTOB CHCTEMBI
AIIEKTPOCHAOKEHHS 00BEKTa

YMmerb:

[1K-2-Y'1 BBIONpATH MEKTPUIECKHE aNapaThl Kak CPEACTBA YIPABICHHUS PSKUMAaMH PaOOTHI, 3aIIUTHI X PETYIHPOBAHUS
HapaMeTpoB 3IEKTPOIHEPTETHUECKUX CUCTEM

Baagern:

[IK-2-B1 MeTomamu aHamu3a CUCTEM DIIEKTPOCHAOKEHUSI B HOPMAJIBHBIX U aBApUIHBIX CUTYaALHAX

4. CTPYKTYPA U COJAEP)KXAHUE

Kon Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM
3aHATHUS TeM /BUA 3aHATHSA/ / Kypce HHIMKATOPHI H 1.
KOMIIeTeH Mt pecypcenl

Boimoan
sieMble
padoThI

Pa3nen 1. BBenenne B
3J1eKTpPocHalKeHue




1.1 Llenu u 3amaun IUCITUTIIIAHEL. 6 TIK-2-31 JI1.1J11.4 KM1,K P1
Enunas sHeprernyeckas JI1.5J11.6 M2,KM
cucrema Poccun. Tepmunsl, JI1.7J12.1 3
ompezeneHus U obmue J12.3
nonoxxenus. [Tonsitue o JI2.5713.1
MIPOMBIIIJIEHHOM 21
AIIEKTPONIOTPEOICHHN.

YpoBHU cUCTEMBI
ANEKTPOCHAOIKCHUSL.
OcobeHHOCTH
AIEKTPOCHAOKEHHUS
MIPOMBIIIIEHHBIX
npeanpustui /Jex/

1.2 U3yueHue riaBHBIX CXeM 8 IIK-2-Y1 TIK-2 JI1.5 JI1.6 KM1,K P1
anexTpoctanmmii [ IC, TOC -B1 J1.7 M2,KM
u ADC /Tlp/ €] 3

1.3 THIBI 31€KTPOCTAHIUH. 14 | IK-2-31 [IK-2- | JI1.5JI1.6 KMILK P1
Oco0OeHHOCTH pabOThI B VY1 IIK-2-Bl J1.7 M2,KM
GaaHce MOIIHOCTH (B €| 3
CYTOYHOM Trpaduke
Harpy3ku) /Cp/

Pazgen 2. O6mme cBegeHnst
0 cucTeMax
3JIeKTPOCHAGKEeHUsI
NPOMBILIIEHHOT0
NpeAnpUsI THS

2.1 OCco0EHHOCTH U OCHOBHBIC 6 [1K-2-31 JI1.2 JI1.3 KMI1,K Pl
TpeOOBaHUS K CUCTEMaM JI1.5 J11.6 M2,KM
ANEKTPOCHAOKEHHUS JI1.7J13.1 3
MIPOMBIIIIIEHHBIX 21
npeanpustuil. Hanpsoxenus
IEKTPUUECKUX CETeH.

Pexxumbl HeliTpanu
ANEKTPUUECKUX CETeH.
IIpueMHUKY 3IEKTPUUECKON
SHEPTUH MPOMBIIIIIEHHBIX
TIPETPHUSTHA.
Xapaxrepuctuka
ANEKTPONPUEMHHUKOB IO
Ha/IeKHOCTHU. PexxrMbl
paboTHI AIMEKTPONIPUEMHUKOB.
DJeKTpUUECKHe Harpy3Ku U
ux rpaduku /Jlex/

2.2 Mertonuka pacuera 4 TIK-2-VY1 IIK-2 JI1.3 JI1.5 KM1,K P1
3IEKTPUYECKUX HArPy30K. -B1 J1.6 M2,KM
Pacuer anekrpuyeckux JI1.7J13.1 3
Harpy3ok /I1p/ €]

2.3 MoaenrpoBaHue Harpy30K B 26 TIK-2-31 IIK-2- | JI1.2 JI1.5 KM1,K P1
CHCTEMaxX V1 IIK-2-B1 JI1.6 M2,KM
AIIEKTPOCHAOKEHNSI. JI1.7J13.1 3
[Iporno3upoBanue €|

ANEKTPHIECKUX HATPY30K.
OCHOBHBIE TIOJIOKEHUS
TEXHHKO-IKOHOMHUYECKUX
pac4eroB B
anekTpocHabxennn /Cp/

Pa3gen 3. Buyrpunexosbie
3JIeKTPHYECKHe CeTH




3.1

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTaHOBOK IO
OKpYyKaromieit cpeze.
CTpyKTypa eXOBBIX
UIEKTPUUECKUX CETeH.
OCHOBHBIE CXEMBI LIEXOBBIX
TpaHC(HOpPMaTOPHBIX
nojcTanuui. Meroauka
BbIOOpA YKCIIA U MOLTHOCTH
IIEXOBBIX TPAHCPOPMATOPOB.
KoHncTpykTuBHOE
BBINOJIHEHHE BHYTPHULIEXOBBIX
ANEKTPUUECKUN CETEH.
OcHOBHOE
ANEKTPOOOOPYIOBaHNE
1exoBbIX cereit /JIex/

[K-2-31

JI1.5 J11.6

JI1.7J12.2J13.

1
€|

KMI,K
M2,KM

P1

32

Br16op unciia 1 MOIIHOCTH
IIEXOBBIX TPAaHC(HOPMATOPOB.
Pacuer u BeIOOD ceTeif u
anmnaparoB 3allnThl
HanpsbkeHueM g0 1000 B.
Br16op amnmapaToB 3amiuT.
Bri60p ceuenust npoBoOB,
ka0eiell 1 KH 10 HarpeBy.
Br160p ceuenus
MPOBOJHUKOB I10
9KOHOMHYECKOH IUNIOTHOCTH
TOKa U I10 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHUTEIILHBIX
aneKTpoycTaHoBok /T1p/

MK-2-V1 IIK-2
-Bl

JI1.5 J11.6

JI1.7J12.2J13.

1
€]

KMI,K
M2,KM

Pl

33

OcobeHHOCTH
TpaHC(HOPMATOpPOB B
cucremax
NEKTPOCHAOIKCHUSL.
[TpuHIUI peryaupoBaHus
HaTPSHKEHUS B CUITOBBIX
TpanchopmaTopax.
ABTOTpaHC(OPMATOPHL
KoHncTpykTBHOE
BBINOJIHEHHE BHYTPHLIEXOBBIX
AIEKTPUYECKHI ceTel.
OcHOBHOE
ANEKTPOOOOPYIOBaHNE
1exoBbIX cereit /Cp/

32

ITK-2-31 TIK-2-
V1IIK-2-Bl

JI1.5 J11.6

JI1.7J12.4J13.

1
€]

KMI,K
M2,KM

Pl

Pa3gen 4. BuyrpuszaBojackoe
3J1eKTpPOocHalKeHue

4.1

Hasnagenne u 0coGeHHOCTH
ANIEKTPUUECKUX ceTel
BHYTPHU3aBOJICKOTO
AIIEKTPOCHAOKECHHS
HanpsbkeHueM Boiie 1000 B.
Bo3snymnslie nuHuu.
KabenbHble TUHUY.
ToxomnpoBoel. CXeMBI U
OCHOBHOE
ANEKTPOOOOPYIOBaHUE
TJIABHBIX TOHU3UTENBHBIX
noactanuuii. Kaprorpamma
Harpy3ok. /JIex/

10

I1K-2-31

JI1.5 J11.6
JI1.7J12.2
2.3
J12.4J13.1
Ol

KMIK
M2,KM

P2

4.2

Pacuer Bo3nymnbIx u
KaOenbHBIX JIMHUHA. BeIOOp
CEYEHHsI TOKOTIPOBO/IA.
MopenupoBanue
ANEKTPUUECKUX ceTell 10 u
Beime 1000 B. /TIp/

14

IK-2-Y1 IIK-2
-B1

JI1.5 J11.6

JI1.7J12.2J13.

1
01

KM1,K
M2

P2




43

KomnanoBka riaBHBIX
MIOHU3UTENIBHBIX MOICTaHLIUH.
[TpumMeHeHne GIIOTHBIX
cxeM.KoncTpykiu
pacnpenenuTenbHbIX
yctpoiicts. /Cp/

28

[K-2-31 TIK-2-
V1IIK-2-Bl

JI1.5 J11.6
JI1.7J13.1
€]

KMI,K
M2,KM

P2

Paznea 5. Koporkue
3aMBbIKAHHUA B CUCTEMaX
JJIEKTPOCHAGKEHHS

5.1

DJeKTpodHepreTudecKas
cHcTeMa KaK CIIOHAs
JMUHAMAYECKasi CUCTEMA.
[TonsiTHE O AMHAMUYECKOM
PaBHOBECHH B CUCTEMAaX
AIIEKTPOCHAOKCHUSI.
OCHOBHbBIC TIOHATHS U
COOTHOILCHUSI BEIMYUH TOKOB
KOPOTKOTO 3aMBIKaHUS.
DNeKTPOINHAMHYECKOE U
TePMUYECKOE JCHCTBUS TOKOB
KOPOTKOTO 3aMBIKaHUSL.
Br16op u nmpoBepka
BBICOKOBOJIbTHOU
anmapatypsl. /Jlex/

[IK-2-31

JI1.5 J11.6

JI1.7J12.2J13.

1
01

KM1.,K
M2, KM

P2

52

MaremaTHueckre MOJean
TEHEPaTOPOB,
TpancHopMaTopoB U JIp.
Pacuer TOKOB KOPOTKOTO
3aMbIKaHUS B OTHOCUTEIbHBIX
enuHAIAX. Pacuer TokoB
KOPOTKOTO 3aMbIKAaHUS B
MMEHOBaHHBIX eJUHULAX.
Pacuer TOkOB KOPOTKOTO
3aMBIKaHUS OT HCTOYHHKA
HEOTrPaHUYEHHON MOILHOCTH.
Pacuer TOKOB KOPOTKOTO
3aMBIKaHHS B YCTAaHOBKAX
HanpsbkeHueM 10 1000
B.Pacuer BeKTOpHBIX
JIIarpaMM U1 YIIIOBBIX
XapaKTEepUCTHK 0e3 ydeTa
APB u c yaerom APB. /Tlp/

10

[K-2-V1 IIK-2
-Bl

JI1.5 J11.6

JI1.7J12.2J13.

1
€|

KMI,K
M2,KM

P2

53

OTtoOpaxkeHue nepexoaHoro
npolecca B
JIMHEapU30BaHHOU CUCTEME
BTOPOTO MOPSIIKA.
Maremaruyeckue
MOJICTIMPOBaHNE PEKUMOB
KOPOTKOTO 3aMbIKaHHsI B
cucTeMax
anekTpocHabxenus. /Cp/

[K-2-31 IIK-2-
V1IIK-2-B1

JI1.5 J11.6
J1.7
Ol

KM1.,K
M2, KM

P2

Paszgen 6. Komnencanus
PeAKTHBHOI MOIIHOCTH




6.1

IlonsATue 0 peakTUBHOM
MOILIHOCTH U €€
komrneHcanuu. banane
AKTUBHBIX ¥ PEaKTHBHOMN
moIHocTi. OCHOBHBIE
MOTPEOUTETH PEaKTUBHOM
MOIITHOCTH (aCHHXPOHHBIE
JIBUTATEIH, CUIOBBIE
TpaHCHOPMATOPBIL,
npeoOpa3oBaTenbHbIE
ycTaHOBKH 1 jp.). Cpeactsa
KOMIIEHCAIlU1 PEaKTUBHOU
MoOIHOCTH. OCHOBHBIE
pacdeTs! IpH KOMIICHCAITH
PEaKkTUBHOM MOIIHOCTH.
KoHcTpykTHBHOE
BBITIOJIHEHHE W pa3MeIIeHue
KOMITCHCHPYFOIITIX
ycrpoiicTs /JIex/

[K-2-31

JI1.5 J11.6
JI1.7J13.1
€]

KMI,K
M2,KM

6.2

Br160p KOMIEHCHPYIOLINX
ycrpoticts /T1p/

[IK-2-V1 IIK-2
-Bl

JI1.5 J11.6
JI1.7J13.1
Ol

KMI,K
M2,KM

6.3

3HaueHNE MEPOIIPUATHH 110
KOMIIEHCAllU1 PEAKTUBHOU
MoIHOCTH. Biusinue
PEaKTUBHOM MOIIHOCTH Ha
MOTEpH MOILTHOCTHU U
ANEKTPOIHEPTUH.
OpranuzanvoHHbIE
MEpOIPHUATHS 110
KOMIIEHCAllU1 PEAKTUBHOU
MOIIHOCTH: NPaBUIIbHBII
BBIOOp JIBUTATENEH,
MOHIDKEHUE HaNlPSKEHHS
MaJI03arpyKeHHBIX
JIBUTATEINCH, OTpaHIMYCHUE
XOJIOCTOTO X0/ U T.II.
B3aumooTHomIEHUS
9HEPrOCHA0KAIOIINX
OpraHu3aiuii u
norpeduteneit
ANEKTPOIHEPTUH.
HopmaTuBHas TOKyMEHTAITHS
B 00J1aCTH KOMIEHCAIIH
peakTuBHOI MomHOCTH /Cp/

[K-2-31 TIK-2-
V1IIK-2-Bl

JI1.5 JI1.6
1.7
€|

KMI,K
M2,KM

Paznen 7. Pejieiinast 3amura
3J1eKTPOYCTAHOBOK




7.1

[loBpexxnenue u
AQHOPMAaJIbHBIE PEKUMBbI
paboTHI B SHEPTETHIECKUX
cucremax. [IpuHnuns
BBITIOJIHEHMS pesieiiHON
3amuThl. TpeboBaHus K
perneiiHoi 3amuTe
ANEKTPOYCTAHOBOK.
MaxkcuManbHO-TOKOBasI U
nmuddepernnanpHas 3aMuTA.
3ammTa ¥ aBTOMAaTHKA JIMHUIA
JNIEKTponepesaun. 3amura u
ABTOMATHKa JIEMEHTOB
CTaHIIUM, MOJACTAHIMS 1
norpeduteneit
ANEKTPUUECKON SHEPIUU
(3ammTa reHepaTopos,
TpaHC()OPMATOPOB,
JIBUTATEJICH U T.IL.).
ABTOMaTHYECKOE IOBTOPHOE
BKitoueHue (AIIB).
ABTOMaTHYECKECKAs
4yacToTHas pasrpyska (AUP).
[Tonsitue o
MHKpOTPOIIECCOPHOM
peneiinoii 3auure /Jlex/

12

[K-2-31

JI1.5 J11.6
JI1.7J12.4J13.
1
€|

KMI,K
M2,KM

P2

7.2

Pacuer ycraBok pene
TOKOBOW, MaKCHMAaJIbHO-
TOKOBOM U
nudpepeHInanbHON
3amuThl, MoaenupoBaHue
cucreM 3amuThl. /IIp/

[K-2-V1 IIK-2
-Bl

JI1.5 J11.6
JI1.7]13.1
Ol

KM1.,K
M2

P2

73

DNeKTpOMEXaHUYEeCKHE pelie:
QJICKTPOMArHuTHLIC,
WHAYKUUOHHBIE. Pere ¢
TCpMETU3MPOBAHHBIMU
KoHTakTaMu. ICTOYHUKH
OTIEpPaTUBHOTO TOKA Ha
[IOCTOSIHHOM U IEPEMEHHOM
Toke. TenemexaHuzanus u
JHcCIeTdepu3anys Ha
ANEKTPOCTAHLMSIX U
HOHCTaHHHﬂX.SKCHJ’[y&TaHI/IS{
IU(POBBIX YCTPOHCTB
peneitnoii 3auursl /Cp/

TIK-2-31 IIK-2-
V1IIK-2-Bl

JI1.5 J11.6
JI1.7J13.1
€]

KMI,K
M2,KM

P2




