HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 21 MefiepHIDEHOE rocynapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

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 o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o yueOHOMY ITaHy 288 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJUTOPHBIC 3aHSTHSI 104 3a4et 6
camocCTosATeNNbHas paboTa 157
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
Wroro ayn. 36 |36 |68 |68 |[104 |104
Konrakrnas pabora 36 |36 |68 |68 |104 (104
Cam. pabota 72 |72 |85 |85 |[157 |157
Yacel Ha KOHTPOJIb 27 (27 |27 |27
HUroro 108 | 108 | 180 | 180 | 288 | 288




IIporpammy cocraBui(u):

x.n.1, 3a8.ka¢., Masicupuna P.E.

Pabouas nmporpamma

3JIeKTpOC]-l36)KeHl/Ie W aBTOMATHU3alUA JICKTPOIHEPIreTUYECKUX CUCTEM

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llexs npenoiaBaHUs JUCIUILIAHEL: (JOpMHUPOBaHKE 3HAHHI B 00JIACTH TEOPHH M MPAKTHKHU JIEKTPOCHAOKCHUS
MIPOMBIIUICHHBIX TPEIIPHUATHI U IPyruX 0OBEKTOB.

1.2 | 3agaun AUCIMIUIMHBL: 03HAKOMIIEHHE CTYAEHTOB C OCHOBHBIMH TEOPETUYECKUMH MOJI0KEHUAMH CHCTEM
JMEKTPOCHAOKEHUS, C JEHCTBYIOIUM 3aKOHOIATENbCTBOM B 00JIACTH SHEPIeTHKU; YUaCTHE B PEMOHTHO-
9KCILTYaTAllMOHHBIX HCIBITAHUAX IEKTPOOOOPYIOBAHHS M CPEIICTB aBTOMATH3AINH CHCTEM DIICKTPOCHA0KEHHS
IPEANPUITHH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

Brox OIT: b1.B.JIB.04

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

2.1.1 | IIpoekTHBIH NOAX0 B TEXHUKE

2.1.2 | CunoBas 31eKTpOHUKA

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 |LludpoBas n aHaIOrOBas ANEKTPOHUKA

2.1.9 |[udpoBas n aHaIOroBas AMEKTPOHUKA

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK

npeamecTrByrouiee:

2.2.1 | ABromaTu3anusi MeTaJUTypruuecKoro nMpou3BOACTBa

2.2.2 | ABromaTu3anus TeXHOJOTHYECKUX MPOIECCOB

2.2.3 | ABTOMaTU3UPOBAHHBIN ANEKTPOIPUBOJI B TEXHOIOTHIX

2.2.4 | ABTOMaTU3UPOBAHHBIN ANIEKTPONIPHUBOJ] TUIIOBBIX IPOU3BOJCTBEHHBIX MEXaHHU3MOB

2.2.5 |IloaroToBka K MpOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITMOHHON PabOTHI

2.2.6 |IIpegnumniomHas mpaKkTHKa

2.2.7 |IIporpammHOe obecrieueHre KOHTPOJIIEPOB

2.2.8  |IIpoMbllIIEHHBIE CETU

3. PE3YJIBTATBI OBYYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIIUSIMU

IIK-2: Cnioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA H ABTOMATH3MPOBAHHBIE CUCTEMBI YIPABJIEHHS C
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTh:

[TK-2-31 npunmun paboTh, TEXHUYECKHUE XapaKTEPHUCTHKU U KOHCTPYKTHBHBIC OCOOCHHOCTH JIEMEHTOB CHCTEMBI
ANEKTPOCHAOXKEHHS 00BEKTa

YMmerb:

[IK-2-Y'1 BEIONpATH AMEKTPUUIECKHE anapaThl Kak CPEACTBA YIPABICHUS PeXUMaMU pabOTHI, 3aITUTH M PEryIHPOBAHUSL
MapaMeTpoB 3IEKTPOIHEPTETHUECKUX CUCTEM

Baagern:

IIK-2-B1 mMeTomamu aHamu3a CUCTEM DIIEKTPOCHAOKEHHSI B HOPMAJIbHBIX M aBAPUHHBIX CUTYaLUsIX

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1.
KOMIIeTeH it pecypcesl

Boimoan
sieMble
padoThI

Pa3nen 1. BBenenne B
3J1eKTpPOoCcHalKeHue




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

YpoBHU cUCTEMBI
ANEKTPOCHAOKCHUSL.
OcobeHHOCTH
ANEKTPOCHAOKEHHS
MIPOMBIIIIEHHBIX
npeanpustui /Jex/

1.2 W3yuenue riiaBHBIX CXeM 8 IIK-2-Y1 TIK-2 JI1.5 JI1.6 KMI1,K P1
anexTpoctanmmii [ IC, TOC -B1 J1.7 M2
u ADC /Tlp/ €]

1.3 THIBI 31€KTPOCTAHIUH. 14 | IK-2-31 [IK-2- | JI1.5JI1.6 KMILK P1
OcobeHHOCTH pabOTHI B V1 IIK-2-B1 J1.7 M2
GaaHce MOIIHOCTH (B 21
CyTOYHOM Tpaduke
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
ANEKTPOCHAOKEHHS JI1.7J13.1
MIPOMBIIIIIEHHBIX 21
npeanpustuil. Hanpsoxenus
IEKTPUUECKUX CETeH.

Pexxumbl HelTpanu
ANEKTPUUECKUX CETeH.
IIpueMHUKY 3IEKTPUUECKON
SHEPTUH MPOMBIIIIIEHHBIX
TIPETPHUSTHA.
Xapaxrepuctuka
ANEKTPONPUEMHHUKOB IO
Ha/IeKHOCTH. Pexumbl
paboTHI AIMEKTPONIPUEMHUKOB.
DJeKTprYecKue Harpy3Ku 1
ux rpaduku /Jlex/

2.2 Mertonuka pacuera 4 TIK-2-VY1 IIK-2 JI1.3 JI1.5 KM1,K P1
3NEKTPUYECKUX HATPY30K. -B1 J1.6 M2
Pacuer anekrpuyeckux JI1.7J13.1
Harpysok /ITp/ €]

2.3 MoaenrpoBaHue Harpy3o0K B 26 TIK-2-31 IIK-2- | JI1.2 JI1.5 KM1,K P1
cucreMax V1IIK-2-Bl J1.6 M2
AIEKTPOCHAOKEHHUSI. JI1.7J13.1
[Iporno3upoBanue €|

ANEKTPUICCKHUX HArPy30K.
OCHOBHBIE TIOJIOKEHUS
TEXHHKO-IKOHOMHUYECKUX
pac4eroB B
anekTpocHabxennu /Cp/

Pa3gen 3. Buyrpunexosbie
3JIeKTPHYECKHe CeTH




3.1

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTAHOBOK I10
OKpYKaroIen cpere.
CTpyKTypa EeXOBBIX
UIEKTPUUECKUX CETeH.
OCHOBHBIE CXEMBI LIEXOBBIX
TpaHC(HOpPMaTOPHBIX
nojcTanuui. Meroauka
BbIOOpA YKCIIA U MOLTHOCTH
IIEXOBBIX TPAHCPOPMATOPOB.
KoncrpykruBaoe
BBINOJIHEHHE BHYTPHUIIEXOBBIX
ANEKTPUUECKUN CETEH.
OcHOBHOE
ANEKTPOOOOPYIOBaHKE
1exoBbIX cereit /JIex/

[K-2-31

JI1.5 J11.6

JI1.7J12.2J13.

1
€|

KMI,K
M2

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,
ka0eell 1 MIMH 110 Harpesy.
Br160p ceuenus
MPOBOJHUKOB I10
9KOHOMHYECKOH IUNIOTHOCTH
TOKa U I10 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHUTEIILHBIX
aneKTpoycTanoBok /T1p/

MK-2-V1 IIK-2
-Bl

JI1.5 J11.6

JI1.7J12.2J13.

1
€]

KM1.,K
M2

Pl

33

OcobeHHOCTH
TpaHC(HOPMATOpPOB B
cucremax
ANEKTPOCHAOKECHUSL.
[MpuHIMI peryaupoBaHus
HaTPSHKEHUS B CHIIOBBIX
TpanchopmaTopax.
ABTOTpaHC(OPMATOPHL
KonctpykTBHOE
BBINOJIHEHHE BHYTPHUIIEXOBBIX
AIEKTPUYECKHI ceTel.
OcHOBHOE
ANEKTPOOOOPYIOBaHNE
1exoBbIX cereit /Cp/

32

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

JI1.5 J11.6

JI1.7J12.4J13.

1
€]

KM1.,K
M2

Pl

Pa3gen 4. BuyrpuszaBojackoe
3J1eKTpPOocHalKeHue

4.1

Hasnagenne u 0coGeHHOCTH
ANIEKTPUUECKUX ceTel
BHYTPHU3aBOJICKOTO
AIIEKTPOCHAOKCHHS
HanpsbkeHueM Beie 1000 B.
Bo3snyinsie nuHun.
KabenbHble TUHUY.
ToxomnpoBoel. CXeMBI U
OCHOBHOE
ANEKTPOOOOPYIOBaHKE
TJIABHBIX TOHU3UTENBHBIX
noactanuuii. Kaprorpamma
Harpy3oxk. /JIex/

10

I1K-2-31

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

KMIK
M3

P2

4.2

Pacuer Bo3aymHbIxX 1
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
M3

P2




43

KomnanoBka riaBHBIX
MIOHU3UTENIBHBIX MOICTaHLIUH.
[TpumMeHeHne GIIOTHBIX
cxeM.KoHcTpykuu
pacnpenenuTenbHbIX
ycrpoiicts. /Cp/

28

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

JI1.5 J11.6
JI1.7J13.1
€]

KMI,K
M3

P2

Paznea 5. Koporkue
3aMBbIKAHHUA B CUCTEMaX
JJIEKTPOCHAGKEHHS

5.1

DJeKTpodHepreTudecKas
cHcTeMa KaK CIIOHAs
JMUHAMAYECKasi CUCTEMA.
[TonsiTHE O AMHAMUYECKOM
PaBHOBECHH B CUCTEMAaX
AIEKTPOCHAOKEHHSI.
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
M3

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 YCTAHOBKAX
HanpsbkeHueM g0 1000
B.Pacuer BeKTOpHBIX
JIarpaMM MU YTIIOBBIX
XapaKTepUCTHK Oe3 ydeTa
APB u c yuerom APB. /TIp/

10

[K-2-V1 IIK-2
-Bl

JI1.5 J11.6

JI1.7J12.2J13.

1
€|

KM1.,K
M3

P2

53

OTto0paxkeHue nepexoaHOro
npolecca B
JIMHEapU30BaHHOU CUCTEME
BTOPOTO MOPSIIKA.
Maremaruyeckue
MOJICTTHPOBAHUE PEKUMOB
KOPOTKOTO 3aMbIKaHHsI B
cucTeMax
anekTpocHabxeHus. /Cp/

15

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

JI1.5 J11.6
J1.7
Ol

KM1.,K
M3

P2

Pasgen 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 Ap.). Cpencrea
KOMIIEHCAIlU1 PEaKTUBHOU
MoOIHOCTH. OCHOBHBIE
pacdeTs! IpH KOMIICHCAITH
PEaKkTUBHOM MOIIHOCTH.
KoHcTpykTHBHOE
BBITIOJIHEHHE W pa3MeIIeHue
KOMITCHCHPYIOIIINX
yerpoicTB /Jlex/

[K-2-31

JI1.5 J11.6
JI1.7J13.1
€]

KMI,K
M3

P2

6.2

BBI60p KOMIICHCHPYIOLIHX
yerpoiicts /I1p/

[IK-2-V1 IIK-2
-Bl

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

KM1.,K
M3

P2

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,
MOHIDKCHUE HATIPSKEHHS
MaJi03arpyKeHHbIX
JIBUTATEINCH, OTpaHIMYCHUE
XOJIOCTOTO X0/ U T.II.
B3aumooTHomIEHUS
SHEPrOCHAOKAIOIINX
OpraHu3aiuii u
norpeduteneit
ANEKTPOIHEPTUH.
HopmaTuBHast TOKyMEHTAITHS
B 00J1aCTH KOMIEHCAIIH
peakTuBHOI MomHOCTH /Cp/

12

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

JI1.5 JI1.6
1.7
€|

KMI,K
M3

P2

Paznen 7. Pejieiinast 3amura
3J1eKTPOYCTAHOBOK




7.1

[ToBpexxnenue u
AHOPMAaJIbHBIE PEKUMBI
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
yacToTHas pasrpyska (AUP).
[Tonsitue o
MHKpOTPOIIECCOPHOM
peneiinoii 3auure /Jlex/

12

[K-2-31 JI1.5 J11.6 KMILK
JI1.7J12.4J13. M3
1
€|

P2

7.2

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

MK-2-V11IK-2 | JI1.5JI1.6 KM1.,K
-Bl JI1.7J13.1 M3
Ol

P2

73

DNeKTpOMEXaHUYEeCKHE pelie:
QJICKTPOMArHuTHLIC,
WHAYKLUOHHBIE. Pene ¢
TCpMETU3MPOBAHHBIMU
KoHTakTaMu. ICTOYHUKH
OTIEpPaTUBHOTO TOKA Ha
[IOCTOSIHHOM U IEPEMEHHOM
Toke. TenemexaHuzanus u
JHcCIeTdepu3anys Ha
ANEKTPOCTAHLMSIX U
HOI[CTaHHI/IﬂX.aKCHJ'[yaTaHI/Iﬂ
(POBBIX YCTPOICTB
peneitnoii 3auursl /Cp/

30

TIK-2-31 IIK-2- | JI1.5JI1.6 KMILK
V1IIK-2-Bl JI1.7J13.1 M3
€]

P2

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeIbHOI MOATOTOBKHU

Kon
KM

KoHnTtponwsHoOe
MEpOTIPUSTHE

ITpoBepsiemble
HUHIAUKATOPBI
KOMIIETEHIIUHN

BOHpOCLI JUJIA IOATOTOBKH

KM1

paznmenam

VYeTHbll onpoc 1o IK-2-31

IIpumMepHbIe BONIPOCHL AJIs YCTHOTO OIIpOoca 0 pa3jesaM JUCLUIUIMHBI

Pazpen 1. Benenue B anekTpocHaOxkeHUe

1) Oxapakrepu3yiTe TOIUIMBO-PHEPTreTHIeCKUi KomIuieke PO.
2) ITepeuncnure THIBI AEKTPOCTAHIINIHA.

3)

Pazgen 2. O0mue cBeneHUs O CUCTEMAaX JIEKTPOCHAOKEHUS
MPOMBIIIJICHHOTO MPEATNPHUSITHS

1) UTo MOHUMAIOT MOJT AIEKTPOIHEPTETHICCKON CHCTEMOT?
2) Kakue s1eMeHThI COCTaBIISIOT SHEPTeTHUECKYIO CUCTEMY?
3) Kak knaccupuuUpyroTCss YCTAHOBKH O HAJICKHOCTH
AIIEKTPOCHAOKEHHUS?

4) Yto Takoe 3IeKTpUIecKas ceTh?

5) Kak paccuuThIBaIOT NIEKTPUUECKUE HATPY3KHU?




6) ITo xakuM KpUTEPHAM KIACCUPUIIUPYIOTCS MEKTPOIPUEMHUKH?
7) Ha xaxue rpynis! noapasaenstoTcs NeKTPONPUEMHHKH 110 PEXKUMY
paboThI?

8) Kakue »1eKTponpHeMHIKN OTHOCATCS K TIEPBOH KaTErOpHH MO
Ha/IKHOCTHU DIEKTPOCHAOKEeHUsA?

9) Kakue 35eKTponpueMHUKH OTHOCSTCS] KO BTOPOW KaTEropuu Mo
HaJISKHOCTH JIEKTPOCHAOKEHUS?

10) Kaxue 37meKTponpueMHIKH OTHOCSTCSA K TpeTel KaTeropuu 1o
HaJIeXKHOCTH JJICKTPOCHA0KEHHs?

11) Ha3HaueHne 1 BHJ CYTOYHOTO TpadrKa IEKTPUIECKAX HATPY30K.
12) HaznadeHue u BUJ TOJJOBOTO rpaduKa dNEKTPUIECKAX HATPy30K
Paznen 3. BHyTpUIIeXOBbIE DJIEKTPHUECKHIE CETH

1) JI71s 94ero CITYyXHT U 94TO MPEACTABISIET cO00 renepaTop?

2) [l gero mpeqHa3HaueH TpaHC(HOPMATOP, M N3 KAKHUX JacTel OH
COCTOUT?

3) KakkoBO Ha3HaueHHE MarHUTONIPOBOAA?

4) Kak onpenensioT moTepu B TpaHchopmarope?

5) Kak ocymectnsercs: peryInpoBaHie HAPSDKCHUS B
TpanchopmaTtopax?

6) Uro BKirO4aer B ceOst TpaHCHOpMATOPHAS TTOJICTAHIMA?

7) Kak onpeznensior MecTo pa3MenieHus TpancdopmaTopHoit
MOJICTAaHIIUH Ha MPEAIPUITHN?

Pa3nen 4. BHyTpH3aBoacKoe 31eKTpOCHa0KeHNE

1) ITepeuncaure cocoObI KaHATH3ANH SIEKTPUIECKOH SHEpruH 10 1
kB u Boie 1 kB.

2) Kak npousBozsT BIOOp cedeHus kabeneit?

3) Uro Ha3pIBa€NTCA SKOHOMHYECKHM CEYEHHEM ITpoBoaa?

4) Kaxwue tuns! JIOII BB 3HACTE?

5) Yro Taxoe “npormyckHas cnoco6HocTs” JISII? OT uero oHa 3aBUCUT?
6) [lepcriekTuBbl pa3BuTHs 3aKpbITHIX JIOIT.

7) Uto Takoe ra30u30JUpOBaHHbIC Kabemn?

8) Uro npencTaBnsaoT co00i KOHCTPYKTUBHO BO3IYIIHBIC JIHHU?

9) Ilepeuncnute THUIBI TOKOIPOBOIOB.

Pasnen 5. KopoTkue 3aMbIKkaHus B CHCTEMAX 3IEKTPOCHA0KEHNUS

1) Kakoe cocTostHEE CHCTEMBI AMIEKTPOCHAOKEHUE IPHHATO CUUTATh
yCTaHOBUBIIEMCS?

2) KaxoBbl IpUYHHBI BOSHUKHOBEHHS DJIEKTPOMArHUTHBIX MEPEXOAHBIX
MPOIIECCOB B CHCTEMAaX JIEKTPOCHAOKEHUS?

3) Uro Ha3BIBAIOT KOPOTKUM 3aMBIKAHHEM?

4) Kakue 3a1auu pemaroT Ipu pacueTe IeKTPOMarHUTHBIX
HEPEXOAHBIX MPOLIECOB?

5) IepeuncnuTe KOMMIECTBEHHBIE OLIEHKN XapaKTepa IIepexoTHOTO
mporecca.

6) Uto omeHMBaeT TepMUUeCcKas CTOMKOCTb MepexoIHOro mpoiecca?
7) ITo xakoii BeTHYHHE OLIEHUBAIOT AJICKTPOINHAMUYECKYIO CTOMKOCTE?
8) OT uero 3aBHCHUT ATUTEIHLHOCTB IIEPEXOTHOTO Mporecca?

Paznen 6. KomneHcanus peakTUBHOM MOLTHOCTH

1) Haiite onpeaeneHre peakTUBHONW MOIIIHOCTH.

2) ITepeuncnure ycTpONHCTBA, KOTOPBIE CHIDKAIOT KO QHUITHEHT
MOIITHOCTH CHUCTEMBI.

3) Ilepeuncnure OCHOBHBIE TUIIBI KOMIIEHCUPYIOIIUX YCTPOMCTB.

4) Kak mpou3BOIAT BEIOOP KOMIICHCUPYIOIIUX YCTPOHCTB?

5) Ykakute MecTa yCTAaHOBKH KOHAEHCATOPOB HA ITOICTAHIINN.
Paznen 7. Penelinas 3amura J1eKTpOyCTaHOBOK

1) Kakue TpeboBaHUs MPEIBIBIAIOTCS K YCTPOWCTBAM 3aIUThI?

2) Kakne cpencTBa HCTIONB3YIOT AJIS 3aIIUTHI CETEH OT KOPOTKUX
3aMBIKaHUI?

3) Yro Takoe BpeMITOKOBAas XapaKTepUCTUKA?

4) Ot yero 3amuInacT enb KOMOMHUPOBAHHBIH aBTOMAaTHYECKUH
BBIKJTFOYATENb?

5) Kax BbIOMparoT TOK cpabaTbIBaHUsl CPEACTB 3aILUTHI?

6) B xakux aneMeHTax MEKTPUYECKON CETH BO3HUKAIOT OTEPH
sHeprun’?

7) Uem ompenemnsieTcst BETMYHHA TOTEPh 3HEPTHH B MIEKTPHUECKUX
cersx?

8) Kakoif sHepreTniecKkuii moKxas3areslb HOpMHPYETCS IS KPYITHBIX
noTpeduTeneit SHePruu 1 no4emy?

9) Ilepeuncnure Mepsl, MPUMEHAEMBbIE IS TOBBIILICHUS Ka4eCTBa




HOTPeOIsIEMOIt JIEKTPOIHEPTUN

KM2

3auer

IK-2-31

Bompocs! k 3auery

1. Enunas sHepreruyeckas cuctema PO

3. PoiHOK 35n1ekTpOsHEpTUn PO

4. OcoOeHHOCTH 1 OCHOBHBIE TPEOOBAaHUS K CHCTEMaM
3NIEKTPOCHAOXKECHUS IPOMBIIIUICHHBIX IPEIIPUITUI

5. OCHOBHBIE TIOJI0KEHUS TEXHHUKO-DKOHOMUUYECKUX PacueToB B
ANIEKTPOCHAOKEHIH. HanpspkeHns SIeKTpHYecKux ceTeit

6. PexxrMbl HEUTpaIK IEKTPUUECKUX ceTell

7. [TpuemMHrKy D3 NPOMBILIUIEHHBIX TPEANPUATHI

8. XapakTepHCTHKa IEKTPONPUEMHHUKOB 110 HAIEKHOCTH

9. PexxuMBI pabOoTHI ANEKTPOIIPHEMHHUKOB

10. DnexTpHyeckue Harpy3KH U UX TpadUKH

11. Ha3HaueHue 1 0COOEHHOCTH MEKTPUUECKUX CeTel HanpsKeHHeM
1o u Beime 1000 B

12. Bo3ayiiHele JIMHUU

13. KaGenpHble TUHAN

14. TokornpoBoIbI

15. CxeMBI 1 OCHOBHOE HIEKTPOOOOPYJOBAHHE TTIABHBIX
MOHU3UTENIBHBIX TOACTAHIUN

16. CTpyKTypa 1EXOBBIX MOJICTAHIIUHI U CeTeH

KM3

DK3aMeH

I1K-2-31

BOHPOCBI K OK3aMCHY

1 Br160p uncia 1 MOLTHOCTH CUJIOBBIX TpaHc(OpMaTopoB

2 Br16op MecTa pactosioxKeHHs! TITaBHBIX U LEXOBBIX
MOICTaHIIHI

3 Pacuer TOKOB KOPOTKOTO 3aMBIKaHUS

4 ONeKTpoJUHAMUYECKOE M TEPMUUECKOE NEHCTBUS TOKOB
KOPOTKOTO 3aMBIKaHU

5 BbI60p »IEKTpUYECKHX AIIapaTOB M TOKOBEAYIINX HacTeH
6 DIEKTPUUECKUNA pacyeT OCBEIIECHUS

7 CpezncTBa KOMIIEHCAIIMU PEAKTHBHOW MOIIHOCTH

8 OCHOBHBIE pacueThl P KOMIIEHCALIUU PEaKTUBHOMN
MOIIHOCTH

9 KoHCTpyKTHBHOE BBINOIHEHUE U pa3MeElleHne
KOMITCHCHPYIOINX YCTPOUCTB

10 TpeboBaHMA K peneiHOll 3amuTe IEKTPOYCTAHOBOK

11 3ammra 1 aBTOMaTHKa JIMHUI dJIeKTponepesadn

12 3ammra 1 aBTOMaTHKa 3JIEMEHTOB CTaHLUMH, OJICTaHLUS U

MoTpeOUTENeH MNEKTPHUIECKON SHEPTHUH (3alIUTa TEHEPATOPOB,
TpaHc(opMaTopoB, ABUraTeNneii u T.11.)

13 [TonsiTHs 00 aBTOMaTH4YECKOM IMOBTOPHOM BKIIFOUCHHH
(AIIB) 1 aBTOMaTHYECKOH YaCTOTHOH pasrpyske (AUP)
14 Peanuzanus penelHO# 3alIMTHI U CXEM aBTOMAaTHKHU

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsl

Hazpanne
paboTsl

IIpoBepsiemsbie
WHIUKATOPBI
KOMIIETCHITUIA

Conepxanue paboThl




P1 PIP 1 IMK-2-V1;I1K-2-B1 Tema PI'P: DnexrpocHabkeHHe yuacTKa MEXaHUIECKOTo 1exa
Copnepxanue PT'P:

1.KpaTkast XapaKTepHCTHKA 3IEKTPOIIPHEMHHKOB IIeXa
2.Be160p 1 0600CHOBaHUE CXEMBI IIEKTPOCHAOKEHNS 1IeXa
3.Pacuer 27eKTpHUYECKUX HArPY30K ydacTKa Iexa

4.BpI00p MapKH U CEYCHUS TOKOBEAYIIUX YacTel (MPOBOIOB, Kabeme,
IITHOIIPOBOJIOB)

5.BB160p KOMMYTAIIMOHHON U 3aIIUTHON ammapaTypsl
6.Be100p MoIIHOCTH TpaHC(HOPMATOPOB IIEXOBOM MOICTAHIINU
7.KommneHcanusi peakTHBHOM MOITHOCTH

8.Pacuer nuratomeit nuaun 10 kB

9.KOHCTpYKTHBHOE BBITIOJTHEHHE LIEXOBOM CETH

1.I1nan ceru 0,4 kB y4acTka nexa

2.Cxema snexrpudeckoii cetu 0,4 kB ygacTka riexa
JlomoyHUTENbHBIE JAHHBIE:

1.Ha I'TIIT npennpusaTus ycranosieHo 2 Tpanchopmatopa TMH-
10000/110

2.Paccrosnaue ot I'TIIT no niexa 0,6 kM, ot I'TIIT 10 moacTaHIum
9HEProCcUCTeMBI — 12 KM

3.MoIHOCTh KOPOTKOTO 3aMbIKaHus Ha mmHax 110 kB n/ct
sHeprocuctemsl Sk = 1500 MBA

Tekymuii KOHTpoIb 32 BeinosHeHneM PI'P ocymecteusiercs
TperoiaBaTeNieM IyTeM MIPOBEPKH Pa3AeloB B COOTBETCTBHH C TUIAHOM
BBITOJTHEHHUSI.

P2 PIP 2 [IK-2-Y1;I1K-2-B1 Tema PI'P 2: "Pacyer peneifHOH 3aIIMTHI M aBTOMATHUKH MOACTAHIIUA"

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHaIMOHHBIN OMIIET 10 JUCIUIUINHE BKJIFOYACT B ceOs IBa TEOPETHUECKUX BOMPOCH 10 TEMaM, H3JIOKCHHBIM B 4 paszene
nannoit PIT/I. Bunersr xpansrcs Ha kadeape u YTBEPIKICHBI €€ 3aBEAYIOIIM.

HpI/IMepI)I BOIIPOCOB U SaHaHHﬁ KOMITBIOTCPHOTI'O TCCTUPOBAHUS

DnekTpuyeckas CTaHIUs — 3TO. ..

JNEKTPOYCTAHOBKA, TPOU3BOIAIIAS DIICKTPHUUSCKYIO SHEPTHIO

ANEKTPOYCTAHOBKA, TIPOU3BO/IAINAS IIMEKTPUIECKYIO U TETUIOBYIO SHEPTHUIO

ANEKTPOYCTAHOBKA, IPOU3BO/IALIIAS ANMCKTPHUCCKYIO HIIH IEKTPUUCCKYIO H TCIUIOBYIO SHEPTUIO

Onexrpudeckas HOACTAHIUS — 3TO. ..

3NIEKTPOYCTAHOBKA, PeIHA3HAUECHHAS JUIS IIPHeMa U ITPpeoO0pa30BaHUs IEKTPHUIECKOI SHEpTUn
JNIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOAUTCS, IPe0OpasyeTcs, MOTPeOIsIeTCs AIEKTPOIHEPTHS
JNIEKTPOYCTaHOBKA, MPOU3BOAAIIAS NEKTPHUYECKYIO U TEILIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT 00beqUHEHHAs SHEPTeTHYECKask CHCTeMa
VYpana

Cubupn

Bocroka

Cesepo-3anana

CesepHoro Kapka3za

[TpUHIMIIBI TOCTPOCHUS CXEM HIIEKTPOCHA0KEHHUS
OTKa3 OT XOJIOHOTO pe3epBa

pasnenbHas paboTta JIHHUHA U TpaHChopMaTopoB
1enecooOpa3sHoCTh

HaJIe)KHOCTh

rIIyOOKO€ CEKIIHOHUPOBaHHUE

K I xareropuu no crenenu 6ecnepe0oiHOCTH 3IEKTPOCHAOKEHUST OTHOCATCS INEKTPONPUEMHUKN
MepEPHIB B JICKTPOCHAOKEHNH, KOTOPOE BJICUET 3a 000 00s3aTeNbHOE OTKITIOYEHHE 000pyI0BaHHE
OIMMACHOCTH IS JKU3HU JTIOJEH

KOPOTKHE 3aMbIKaHUS

ITepepsIB B aekTpocHa0)XeHHH TS | KaTeropuu A0ImycKaeTcst Ha BpeMs
BKJIIOYCHUS pe3epBa CHJIaMH ISKYPHOTO ITepcoHaja

ABTOMATHYECKOTO BKIIFOUCHUsI pe3epBa

BBITIOJIHCHHSI OTIEPALIUi AUCIIETICPOM




I'myGokoe ceKkImoHNpOBaHNE TPUMEHSIETCS IS
YMEHBILIEHHS CONTPOTUBIICHHS

oOecrieyeH sl 1 TTOBBIMICHUS HaISKHOCTH
YMEHBILIEHUS KOJIMUECTBA MIEKTPUUECKUX alllapaToB

ITuraHue KPYIHBIX U 0CO00 KPYIHBIX HPEIIPHATHI BBIIOIHSAIOT HAPSKCHACM
110 kB

220 kB

6 xB

330 kB

500 kB

35 xB

Pacuer Harpy3ok npousBoguTcs

MOCJIE COCTaBIICHUS CXEM IEKTPOCHAOKCHUS
Ha 3aKIIOYUTENBHOM CTaJuN NPOEKTUPOBAHUSL
Ha Ha4aJbHOU CTaUU IPOEKTUPOBAHUS

VcxonHble aHHbBIE JUIsl OIPEACIICHUS Harpy30K
reHepaJIbHBIH [U1aH

BEIOMOCTH Harpy3ok

cxema

YCTaHOBIICHHAS! MOIIIHOCTh

K03 GHUITIECHTHI

CuoBsle TpaHCGOPMATOPHI U aBTOTpaHC(HOPMATOPHI IpeAHA3HAUEHBI
JUISL IOHIDKEHUS HANPSDKEHUS U TOKa

JUTS TIOBBIIICHNS HAIPSDKSHNS U TOKa

JUIs IpeoOpa30BaHUs HATIPSKCHHS

JUIsL IpeoOpa3oBaHust TOKa

JUTs IpeoOpa3oBaHusI SHEPTUH C OTHOTO HANPSDKEHHS Ha Ipyroe

MourHocts Tpanchopmatopa ['TIIT onpenensiercs

AKTHBHOW Harpy3Kkoi MpeANpUsTHS U PEaKTUBHON MOLTHOCTBIO CUCTEMBI
PEAKTUBHON HArpy3Koi NpeANpUsATUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU Harpy3Koi NPeAIpUSATHS U IIOJIHOM MOIIHOCTBIO CUCTEMBI

HawuBrIrogHeas MOITHOCTE TpaHC(HOPMATOPa 3aBHCHUT OT
BEJIMYMHBI XapakTepa rpaduka MEeKTPUIECKOH Harpy3Ku
JUIUTENBHOCTH HapacTaHUs HAarPpy3KH IO rojam

YyclIa 4acoB pabOThI MPENPHATHS

CTOMMOCTH 3J1EKTPOIHEPTHH

3apIUIaThl 00CITYKHUBAIOIIETO IIepCOoHaNa

Yncio 1exXoBBIX TpaHC(HOPMATOPOB OMPEIEINIETCS

THTIOM TpaHcpopMaTopa

€IMHUYHOM HOMUHAIBHON MOIIHOCTBIO TpaHchopMaropa
k03 pUIMEeHTOM 3arpy3ku TpaHchopmaropa
TEMIIEpaTypoil BO3Iyxa

BriximtouaTenu Harpy30k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHH TOKOB K3

KOMMYTAaILIUH TOKOB BO BCEX PEXKHMAX

Pa3beaunuTeny npeaHasHadeHsl 471

CO3JaHUS BUAMMOTO pa3phiBa IIPU PEMOHTE MIEKTPOOOOPYJOBAHUS
KOMMYTAIUH JIFOOBIX TOKOB

ABTOMAaTUYECKOIO OTKIIIOYEHHS TOKOB

nepeBoJa ¢ OJHOMU MapauIeNbHOM BETBU Ha IPYTYIO

Pa3zbenuuuTe M BHIOUPAIOT 110

HOMHHAJIHBIM ITapamMeTpam

Harpy3Ke BTOPUYHBIX LIEHeH
3JIEKTPOAMHAMUYECKON 1 TEPMUUECKON CTOMKOCTH
XapaKTEPUCTHKE TOKOOTPaHUYEHHS

KoHCTpYKTHBHO OTCYTCTBYIOT Pa3beAMHUTENM. .




pyOsimero Tuma

HOJBECHOTO THIIA

TOPU30HTANIBHO - TOBOPOTHOT'O THIA
KaTsIIero TUIa

BAaKyyMHOT'O THIIa

Pa3beauHuTENIMH HE JONYCKAETCS BBIIOJIHATD CIEAYIOIIUE OIepalluu
OTKIIIOUCHHUE U BKIIOUCHUE HeHUTpaiel TpaHC(OPMaTOPOB B TIOOBIX peKUMaX
CO3/IaHHE BUAUMOTO Pa3pblBa B OTKIIOYEHHOH AIEKTPUUECKOH Lenu
OTKJIFOYEHUE U BKJIIOUEHHUE 3apsAAHOTO TOKA LIMH

OTKJIFOYEHUE TOKA HArpys3ku 10 15 A npu Hanpspkenuu g0 10 kB
OTKIFOUEHUE TOKA KOPOTKOTO 3aMBIKAHUS

PazbeauHuTENN BEIOUPAIOT 110

HOMHMHAJIHBIM [1apamMeTpam

HarpysKe BTOPHYHBIX IIeTien
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYEHHS

KopoTko3aMbIkaTenb - 3T0 KOMMYTALMOHHBIH anmnapar...

TpeHa3HaYeHHBIN U OTKITIOYCHHS ICKTPUIECKOH e B HCHOPMAJIBHBIX PeXXHMax padoThl TpaHC(hOpMaTopa
IpeIHa3HAYECHHBIN Ul OTKIIIOYEHUS IEKTPUYECKON LeH IPU KOPOTKOM 3aMbIKaHUU

npeHa3HaYeHHBIN TS CO3JJaHUsI HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B LIEHH TpaHC(HOPMATOpa IPH BUTKOBOM 3aMBIKaHHH
BHYTPH TpaHC(HOpPMaTOpa C HENBIO ero JaTbHEHIIEro OTKII0YCHHUS

C CaMOBO3BpPaTOM IIpeIHA3HAYEHHBIH I CO3/JaHUsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMbIKAHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaYeHHBIN IS yIPaBICHUS IEKTPUIECKOM LEenblo MPU KOPOTKHUX 3aMbIKAaHHUSX

OrtaenuTenu npegHa3HaAYeHb

JUTS PYyYHOTO OTKIIFOUEHHSI 00€CTOUEHHBIX Lernel

JUTSL PyYHOTO OTKJIFOUEHHUS 1IeTeld 1101 Harpy3Koi

IUTA aBTOMATHYECKOTO OTKITFOYEHHSI 00€CTOYEHHBIX LIENEN
JUTSL TUCTAHIIMOHHOTO OTKITFOUEHHUS LIeTieil ¢ Harpy3Kou
JUIsl aBTOMaTHYECKOIO OTKJIFOUEHUS 1IeTIel 1101 Harpy3Koi

OTaenurens OT Pa3beNUHUTENS OTIUIASTCS
rabapuramu

Croco0OOM raleHus Tyru

IIJIOCKOCTBIO JIBYKEHMS HOMKEN

KOHTAKTHOM CUCTEMOM

OPUBOJIOM

B orxmrouaronmx anmapatax 101 kB He mpuMeHseTcs crocod rameHus Iyru
JIBIDKEHHE AYTH B MATHUTHOM I10JI€

MHOTOKPATHBIA Pa3pbIB LENIU TOKA

raleHue Tyru B y3KUX LEMsaX

YIUIMHEHUE TyTU

JleJIeHHE AJIMHHOM AyTH Ha psJi KOPOTKUX

ABTOMaTHYECKHE BBIKIIIOYATEH IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 kB

BrikimrouaTeny Harpy30K MpeaHa3HadeHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHHs TOKOB K3

KOMMYTallui TOKOB BO BCEX pexUMax

CriocoOBI rameHus AEKTPUIECKOH IyTH UCTIONIB3yeMble B ammapaTax 1o 1000 B

TalIeHue YTy B Ta3aX BEICOKOTO JABJICHNUS, ABMKEHHUE IYTY B MATHUTHOM TI0JI€, YIJIMHEHNE TyTH

YAJIMHEHHE JyT'H, ABM)KEHUE IYTH B MATHUTHOM I10JI€, TallleHHe YT B BaKyyme

TralieHue IyTu B BaKyyMe, yAJIHHEHHE IyrH, IBM)KCHHUE YT B MATHUTHOM I10J1e

JieJICHHe JUTMHHOM IyTH Ha psI KOPOTKUX, TallleHHe IyTH B Macie, yIJIHHCHNE TyTa

yAJTUHEHHE TYTH, ABIKEHNE TYTH B MAaTHUTHOM II0JIE, ACNIeHNE JUIMHHON IyTU Ha sl KOPOTKUX, TAIlICHNUE YT B Y3KHX IIENAX

Jlis ramienus anekTprudeckoi qyru B annaparax 1o u Beiie 1000 B ucnons3yercs
TalleHUE B JJIerase
raiieHue JIyTy B Macie




raiieHue Iyru B BaKyyme
ralieHue IyTy 3a CUeT CHHXPOHHU3ALMH MOMCHTA OTKJIFOUCHUS ¢ OECTOKOBOM May30i
ralieHue JIyra B y3KuX HIeNsX, Y/UIMHEHUE TyTH

H3mepurenbHbIe TpaHCHOPMATOPEI TOKA NPEAHA3HAYCHBI IS
W3MepEeHUs IEPBUIHBIX TOKOB

W3MepeHHs BTOPUYHBIX TOKOB

npeoOpa3oBaHus IEPBUYHBIX TOKOB B CTAHIAPTHBIC BTOPUYHBIC

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIOUPAIOT
[0 HOMHMHAIIBHBIM IapaMeTpam

110 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMUUYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUIECHHS

MO HarpysKke BTOPUYHBIX LETIeH

JUis CHUKEHUS TEMIIEpaTyphl IUIABIECHUS BCTABKU B IIPEJOXPAHUTENAX C HAIIOJIHUTEIEM UCTIONb3YETCS
MeTaJLTypriuueckuil 3 dexT - Ha MOJOCKH MeIH HaMasHbI HIAPUKU 0JI0BA

IIPOPE3HU, YMEHBILAIOIINE CEYCHUE

yCTaHABIUBAIOTCA NapaJljieIbHbIE UIABKUE BCTABKU U3 Pa3HBIX MaTEPHAIIOB

IUIACTUHBI IEPEMEHHOIO CEYEHUs

HAIOJHUTENb, KOTOPBII IIPU rallleH!uH AyrU OKUCISIETCs (pPeaKusl MPOTEKaeT ¢ MOITIOIEHUEM SHEPTUH)

B xauecTBe MaTepuaia miuaBkoi BCTaBku npepoxpanuteneil tuna IIKT ucnons3yror
cepedpo, amOMUHHUN

AJIFOMUHMH, CTaJIb

MeEb, ATFOMHUHAH

MeJlb, CTalb

MeJib, cepedpo

IIpuMeHeHne KakuX MIaBKUX BCTABOK pasperiaercs?
KaJTHOpOBaHHBIX

HEKaJIMOPOBaHHBIX

1r000T0 THIA

B 3aBUCHMOCTH OT CUTyaLlUl

Kax ciemyer BRIOMpATh MPEIOXPaHUTENN?

10 OTKJIIOYAIOIIEH CITOCOOHOCTH

10 BKJIIOYAIOIEH CITIOCOOHOCTH

0 MPECTbHO TOMYCTUMOMY TOKY, BOSHHUKAIOIIEMY MPH BKIOYeHUH Ha K3

Br160p cxeM 3MeKTpOCHAOKEHUS 3aBUCHUT OT
KaTeropuu norpeduTene

pac4eTHO MOIIHOCTH

YAATIEHHOCTH OT UCTOYHUKA MTUTAHHS
KOJIMYECTBa MOACTaHIIUHI

PO3bI BETPOB

PaznensHast paboTta TMHUMA U TpaHC(HOPMATOPOB IPHHUMACTCS
C LETBIO YBEITMYEHHMS CONIPOTHUBIICHHS H, yMEHbLICHU TOKoB K3
5KOHOMHH 3JIEKTPOOOOPYIOBAHUS

YMEHBIIICHHS TTOTEPh

CeueHns IPOBOJIOB | KW Kabenel BRIOUparoT
M0 TEXHUYECKIM YCIOBHSIM

M0 HA/ICKHOCTH

M0 SKOHOMHYECKHM YCIOBHSIM

KalUTaJIbHBIM 3aTpaTaM

CeueHusi MPOBOOB U XU Kaleneil BbIOuparoT
0 CHOCO0Y NMPOKIaIKH

110 HOMHHAJIEHOMY HaIpsDKSHHUIO

MO CTOMMOCTH

10 MOTEPSIM HAPSDKEHUS

Jluaus u3 xabeneil, npeaHa3HaYeHHAS JIS TIepejadd JIEKTPOIHEPTHH Ha PACCTOSTHUE HA3hIBACTCS
KaOeNnbpHBIH KaHal




KaOenpHas JTMHUS
KabebHas TpaHIIes
Ka0OeapHas dCTaKaa

Pacummdpyiite mapky cunoBoro kabenst ACh 3*95

TPEX)KUIBHBIA Ka0eJbh CO CBUHIIOBOM 000JIOUKO# ¢ METHBIMH KHIIAMH, TUTOIIAABI0 CeUeHUs 95 MM2
NIBYX)KUITbHBIN Ka0Oellb CO CBHHIIOBON 000JI0YKON C MEAHBIMH KHJIAMH, TIOMIAIBI0 cedeHus 95 Mm2
TPEX>KWIBbHBINA Kabeb CO CBUHIIOBOM 000JI0UKO# ¢ allFOMUHHEBBIMU JKUJIAMHU, IDIOMIAIbI0 ceYeHUs 95 MM2

TexHUYecKre yCIIOBHs BEIOOpa CCUCHUH BO3IYITHBIX M KAOCIBHBIX JIMHAH
10 HAaIPEBY PaCYETHBIM TOKOM

YCI0BUSAM KOPOHUPOBAHUS

MEXaHUYECKOH MPOYHOCTH

KallUTaJIbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BbIJEIEeHH Teria TokoM K3

croco6am NMpoKIaaKu

NOTEPSIM HaNpsDKEHHS B HOPMAJIbHOM U [IOCIEaBAPUHHOM PEXUMax

Br160p 95KOHOMHUUECKH 11€1ecO00pa3HOTO CEUCHUS IPOU3BOAAT
M0 HOMHHAJIbHOMY HaNpsHKEHUIO

10 5KOHOMHWYECKOH IIIOTHOCTH TOKa

HpUBEJCHHBIM 3aTpaTaM

MO HarpeBYy PaCUETHBIM TOKOM

B 3aBucumocTH OT Ha3HAYEHUS ITMHOIPOBObI IOAPA3ACIIIOTCS
Ha MarucTpanbHble

Ha pacrpeeUTeNbHbIE

Ha aBapuiiHbIC

Ha TPOJUICHHBIE

Ha OCBETHUTEIbHBIE

Ha CMEIlIaHHbIE

IIpu Toxax 6onee 3000 A mpu ClieAyIOUINX CEUEHUSIX TPUMEHSIOT IIHUHBI
KopoOYaTeie

HPSMOYTOJIBHBIE TPEX MTOJIOCHEIE

HpPSMOYTOJIBHBIE IBYX TTOJIOCHBIE

KpyTJIble

MPSAMOYTOJIFHEIE OJHOTIOIOCHBIE

TpaHcopmaTopsl TOKa HE BEIOMPAIOT 1O CIEAYIOLIEMY YCIOBHIO
0 KJIacCy TOYHOCTH

10 TOKY

10 BTOPUYHOM Harpyske

MO HAIPSKEHHIO

10 OTKITIOYAIOIIEH CIOCOOHOCTH

M3mepurenbuble TpaHcHOpMaTOPBl TOKA BBIOUPAIOT
10 HOMHMHAJIbHBIM IapaMeTpam

110 KOMMYTAI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 HAarpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTOpsl TOKA MpeJHA3HAUCHEI

JUIs IpeoOpa3oBaHus HEPBUYHOTO TOKA /10 3HAYEHMIT Hanbosee ynoOHBIX A1 M3MEPUTEIBbHBIX TPUOOPOB

JUI OTJIENICHUs IEPBUYHBIX LIETIel OT BTOPUYHBIX

JULs IpeoOpa30BaHuUsI TOKA B MEPBHYHBIX LIETIAX

Juis TpeoOpa3oBaHusl MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETMUYMH U A7l OTJETICHHs NEPBUYHBIX L[eTle OT BTOPUYHBIX
JUIsl BBIpaBHUBAHUS IEPEMEHHOIO TOKA

Kakue cxembl IpUMEHSIOT IPH PABHOMEPHOM PacHpeeIeHIH Harpy3KH MO IIomagn?
paauanbHble

MarucTpajbHble

CMEIIaHHbIE

KOJITbIIEBBIE

pacnpenenuTeabHble

Kakue cxembl 2IEKTpUYECKUX CETEel IPUMEHSAIOT IPU HAJIMYMHU TPYIII HATPY30K C HEPABHOMEPHBIM PACIPEAEICHUEM UX 110




IUIOMIAIN 1exa?
panuaibHbIe
MarucTpajibHbIe
CMeEIIaHHbIE
KOJIbLIEBEIE

Kakumu mocTonHCTBaMu 00J1a/1al0T MarkCTPaIbHBIE CXEMBI DJIEKTPHUECKUX CETEeH?
HaJEKHOCTh

MpocToTa

JICIICBU3HA

BBICOKasi THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaxumu HemoctaTkamMu 001aJar0T paTuaibHbIe CXEMBbI?
HEOKOHOMHUYHOCTh

OrpaHWYeHHasi THOKOCTh CETH

HeOOJTbIIIast HaISKHOCTh

T'onoBoii pacxon 2/IEKTPOIHEPTHH MTPEANIPUITHEM YUUTHIBAECTCS
MIOJIHON pacyeTHON MOIIHOCTBIO

YCTaHOBJICHHOH MOIITHOCTHIO

CpeIHero10BOi MOLTHOCTHIO

T'omoBoe dmcio 4acoB pabOTHI IPEIIPHUSTHS 3aBUCHT OT
MOIITHOCTH ITOTpeduTenen

KaTeropyuy HaJieXKHOCTHU B HJIEKTPOCHA0KESHUH
CMEHHOCTH NPEeIIPHUATHS

XapakTepa IIPONU3BOACTBA

TEXHOJIOTHYECKOTO mporecca

B kxaxux cirygasx 000CHOBaHO COOpPY)KEHHE 3aKPBITHIX ITOICTAHIHH?
IPH CTPOUTENBCTBE MTOCTAaHINI ITTyOOKOTO BBOJA

IpU PaCcHOI0KEHUH Ha CETUTEOHOH TEpPUTOPHH TOpPoa

B 30HAX MPOMBIILIEHHBIX YHOCOB

TIPH HEOOXOMMOCTH CHIDKCHHSI YPOBHS IITyMa

HET BEPHOTO OTBETA

Jlommyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOI0B HA OPY 35 kB u BhIlIe?

HE JOIyCKAeTCs

Jioryckaercs Ha Bceil reppuropun OPY

JIOITYCKaeTCsl TOJIBKO HaJl OIIMHOBKOM, €CIIM 30HbI 3aIlIUThI CTEPKHEBBIX MOJHUEOTBOOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIyCKaeTCs TOJIbKO HaJl CEKLUAMU U MIMHAMH

KomMrieHcupyromue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS IIPH OMPEEIICHUH MTOJTHOW PacueTHOW MOIIHOCTH, TPUMEHSETCS
JUISE KOMITIEHCAI[MA EMKOCTHBIX TOKOB

JUTsL KOMITEHCAIIUN peaKTUBHOM MOIITHOCTH

JUISL KOMITIEHCAIUH TTOTEPh MOIIHOCTH

Ornpenenenye MOITHOCTH KOMIIEHCUPYIOUINX YCTPONCTB B CeTH HampspkeHueM 1o 1 kB ocymecTtsisiercs no
yca0BuUIO OanaHca peakTuBHOM MomtHOCTH Ha muHax HH nexobix TIT

YCIIOBHIO OajlaHca akTUBHOW MotHOCTH Ha tmHax [ TITT

YCJIOBHIO OaaHca MoJIHOW MOMTHOCTH Ha muHax ['TITT




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepun oneHrBaHUS OTBETa Ha 3a4eTe

O1eHKa «3aYTEHO) BBICTABIISIETCS, KOT/Ia 00YJaIOIIMNCS 1EMOHCTPUPYET TEOPETUYECKUE 3HAHUS, BlIaleeT TEPMUHONIOTHEH, AenaeT
apryMEHTHPOBAHHEIC BEIBOABI M 000OIIIEHHS, TPUBOJUT IIPHMEPHI, TOKA3bIBACT CBOOOAHOE BIIaICHHE MOHOJIOTHYECKOH PEUbio U
CrocoOHOCTH OBICTPO pPearupoBaTh HA YTOUHSIONINE BOMIPOCHL.

O11eHKa «HE3a4TeHO» BBICTABIISIETCS, KOTJa 00yJaromuiics AeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEMETa, HE yMEeT
JleNaTh apryMEHTUPOBaHHbIE BBIBOIbI U IPUBOJUTH IIPUMEPHL, HE BIIaJieeT TEPMUHOJIOTHEN, IPOSBISIET OTCYTCTBHUE JIOTUYHOCTH U
TIOCIJIEIOBATEIFHOCTEIO M3JI0XKEHHS, IefIacT OMMNOKH, KOTOPBIE HE MOXKET MCIPABHUTh JaKe IIPH KOPPEKIINH TPETIo1aBaTeIeM.

IIpu moBenennn 3auera B (hopMe KOMIBIOTEPHOTO TECTHPOBAHUS KPUTEPUSMH OLCHKHU SIBISTFOTCS:

«3auteHo»: noaydenue ot 50 1o 100 % 6aIoB 1Mo TECTy IPH BHIIOJIHEHUU TECTA 3a PEINIAMEHTUPOBAaHHOE BpeMs

«HE 3a4TEHO»: MmoJTydeHue Meree 50 % 0aioB Mo TecTy

IIpoxoskaeHne KOHTPOIEHOTO MEPOTIPHUATHSA 0 Cade 3a4eTa CUUTACTCS BBIIOJIHEHHBIM YCIICITHO, €CJIU IIPH €T0 OI[CHUBAHIH
MOJTy4eHa OIICHKA «3aYTEHOY.

Kpurepuu onieHMBaHuUs OTBETa Ha 9K3aMEHe

Or1eHKa «OTIIMYHOY BBICTABIISETCS, KOTAA 00YJarOIIUiCS AEMOHCTPHPYET CHCTEMHBIE TEOPETHYECKUE 3HAHNS, BIIaIeeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BBIBOBI H 0000IIEHNS, IPHBOAUT IIPUMEPHI, TOKa3bIBACT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH PEUbI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOIIO0Y» BEICTABIIACTCS, KOT/Ia 00yJaIOIIUiAcs IEeMOHCTPUPYET IIPOYHBIC TEOPETHUCCKUE 3HAHNUS, BIageeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BRIBOBI H 000OMICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIacT HECYIICCTBEHHEIC
OIIMOKH, KOTOPBIE OBICTPO UCTIPABIISICT CAMOCTOSITENBHO WK MPU HE3HAYUTENBHON KOPPEKIUHU IPETOAaBaTENEM.

Or1eHKa «yIOBIECTBOPUTEIBHOY» BEICTABILICTCS, KOTIa 00yJaIOIIUICs HErTyOOKHE TCOPETUICCKHE 3HAHUS, TPOSBIISET cl1abo
copMupOBaHHBIC HABBIKN aHAIIM3a SBICHHI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE JeTaTh apIyMEHTHPOBAaHHbIC BRIBOBI 1
HIPUBOINUTH IPUMEPHI, TOKA3bIBAECT HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEN, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHUS, eflaeT OLIMOKU, KOTOPBIE MOXKET UCIIPABUTh TOJBKO IPU KOPPEKIMH MpenoaBaTeseM.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIICTCS, KOT/Ia 00YJAIOIINICS JEMOHCTPHPYET HEe3HAHHE TEOPETHUECKAX OCHOB TIPEeMeTa,
HE yMeeT JeNaTh apryMEHTHPOBAHHbIE BRIBOIBI U IIPUBOIUTH IIPIMEPHI, HE BIIaJeeT TPMHUHOJIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TOCJIE0BATENFHOCTHIO H3JI0KEHHS, AeNaeT OMNOKHN, KOTOPBIE HE MOXKET UCIPAaBUTh ke MPU KOPPEKIIUU
IIPENoIaBaTesIeM.

ITpoxoxeHne KOHTPOIHFHOTO MEPONPHUSATHS 110 CAaYe SK3aMEHa CUNTACTCS BBIIOJHEHHBIM YCIEIIHO, €CIU TIPH €T0 OICHUBAHUH
MOJy4YeHa OIEHKA HEe HIXKE «YHIOBICTBOPHTEIHHOY.

IIpu noBeneHnu skK3aMeHa B GopMe KOMIIBIOTEPHOTO TECTUPOBAHMSI KPUTEPUAMU OLECHKH SIBIISIIOTCS:

«OTIIMIHOY: TIosydeHue ot 70 1o 100 % 6ayuIoB 1Mo TECTY NMPH BHIMOJIHEHUN TECTA 32 PETNIAMCHTHPOBAHHOE BPeMsI

«XOpoIIOy: mojrydeHune ot 51 10 69 % 6ayuIoB 1o TECTy NPH BHIITOJHEHUH TECTA 32 PETTIAMEHTHPOBAHHOE BPEMs
«yIOBIETBOPUTENBbHOY: MoiydeHue oT 31 10 50 % 6ainoB 1o TecTy IpH BHIIOTHEHUU TECTa 3a PErTaMEeHTUPOBAHHOE BpeMs
«HEYAOBJIETBOPUTEILHOY: NoydeHHue Hike 30 % 0ansioB Mo TECTy NpH BBHIIOIHEHUH TECTA 33 PErIaMEHTHUPOBAHHOE BpeMst

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBO, TOA, 311. azipec
JI1.1 | Cubukun 0.1 OCHOBBI AIIEKTPOCHAOKEHHS Mockga ; bepnmun: Jupexr-Menua, 2014,
00BEKTOB: yueObHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.2 | H.IL I'yxos, B.4. CHCTEeMBI AIEKTPOCHAOKECHHUS : Hosocubupck: HI'TY, 2015,
OnbxoBckuit, [1.A. y4eOHUK http://biblioclub.ru/index.php?
[TaBroueHKO page=book&id=438343
JI1.3 | CyBopun A.B. [TpuemHuKH 1 OTpEOUTETH Kpacnosipck: Cubupckuii gpenepanbHbIi
ANIEKTPUUECKOMN SHEPTUr yauBepcurer, 2014,
CHUCTEM JJIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?
ydebHOe ocobue page=book&id=364591
JI1.4 | Cubuxun M.IO. TexHomorus Mocksa, bepaun: upekr-Menua, 2014,
SHEProcOCPEIKCHNUS : YUCOHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.5 | Cubukun FO.[1. OCHOBBI IPOEKTUPOBAHUS Mockga ; bepnun: upexr-Menua, 2016,
JNEKTPOCHAOKEHUS http://biblioclub.ru/index.php?
MPOMBIIIJICHHBIX page=book&id=459494
TPaXXKIAHCKHUX 3IaHUH
y4eOHUK
JI1.6 [Kupeesa D.A. OnexTpocHabXeHHE U KHOPYVYC, 2020,
ANEKTPOOOOPYIOBAHHE LIEXOB
MIPOMBIICHHBIX
npexnpusThit: YuebHoe
nocobue




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.7 | b.1A.Kynpum, DnekrpocHabxeHue M.: Tennorexnuk, 2017,
O.Abymyesa, P.E MIPOMBIIIIEHHBIX
MaxupuHa u ap. NpeanpUsITUN: KHUral:
y4eOHUK
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI2.1 |bymyes B.B. Ouepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.2 | IIpusanos B.B. OKcmTyaTanys JTHHUIT Mocksa ; bepnun : Jlupexr-Menua, 2017,
ANIEKTpOIepeay CUCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
JI2.3 | Anekceenkos C.O. TomnmuBHO-3HEPreTHYECKUI Mocksa: FOHUTU-TAHA. 3akoH u
komruieke Poccun. IIpoGiemsl mpaso, 2016,
Y TEHICHIIUH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.4 | Knesmos A.B. CpezncTBa onTUMHU3ALUU Mocksa :COJIOH-TTPECC, 2009,
MOTPeOIEeHUS AIEKTPOIHEPTUH: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
JI2.5 | bapronomeii [1.1., DNEKTPOIHEPTETHKA! IOpaiiT, 2020,
Tamunun B.A. WHPOPMALMOHHOE
o0ecIieyeHne CHCTEM
yIpaBieHus: Y4ebHoe
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 | JdaBeiokua M.H. OO01as sHepreTrka: Hosotpounk: HO HUTY MUCuC, 2013,
MeToaudeckue ykasanus k PI'P ttps:/lms.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTH «UHTEepHeT»
91 | LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
1.1 Kommnac 3D V21-22
1.2 [MATLAB & Simulink
113 Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 |SimInTech
I1.6 | Scilab
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |energybase.ru/ - KaTanor IeKTPOCTAHIUN (AaTOMHBIX, THIPABIMYECKHUX, TEIIOBBIX U JP.) U OJACTaHIMI MUPA;
N.2 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTEIBLHBIM pecypcaM;
3 www.intuit.ru — HeEKOMMepYECKOe 4aCTHOE 00pa30BaTeNbHOE YUPEKACHUE JOMOJHUTEIBHOTO MPO(ECCHOHATBLHOTO
) oOpaszoBanus «MHTepHeT — YHUBepcuTeT MHDOpManuoHHBIX TeXHOIOTHI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne
139 VYuebnass maboparopus (koMmmbloTepHbIi | Komruiekt  yueOHoW  Mebenm Ha 24 Mecta s
KJIacc) Kabuner KypCOBOTO U | oOyJaromuxcsi, 12 CTalMOHapHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO HNPOEKTHPOBAHMS, | OOyJaromuxcsi, |  CTAalMOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITENBHOM paboThl 00yUYarOIUXCs

npernojaBarest (Bce C BBIXOJOM B HHTEPHET), HPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTop, JOCKa ayJUTOpHas
MernoBasi, BeO kamepa Logitech, komonku, moctyn k SMOC
Vuusepcurera MUCHUC wuyepe3 nuuHbl KaOHHET Ha
miarpopme LMS Canvas u Moodle, uIeH3HOHHBIC
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA




B npouecce n3ydeHns AUCHUILTHHEI BBIACISIOT Ba BUIA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAyAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAs padoTa M0 JUCHHUILUIMHE BBIIOJIHSETCS Ha y4eOHbIX 3aHATHAX M0/ PYKOBOACTBOM Ipenojaasareis. BueaynuropHas
caMocCTosTeNbHas paboTa - IaHupyeMas yaeOHas pabota 00yJalomuMcs, BEITOTHIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTeNs, HO Oe3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
MPeAyCMOTPEHHAs IPOrpaMMOi yueOHOM JUCHMIUIMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee cofep:KaHue, OCYIECTBISETC S
00y4aIOINMCsI THUIIMATHUBHO, C LIEJIbI0 PEaN3alui COOCTBEHHBIX YIeOHBIX M HayUHBIX HHTEepecoB. Jiist Gonee 3 pekTHBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONW pabOThI 0 AUCIUTUIMHE NIPENOAaBaTeIh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanboJee paroHaIbHYI0 METOANKY CAMOCTOSITENbHON paboThL, IEMOHCTPUPYET paHee BHINMOIHEHHbBIE 00yJaromMMucsa paboThl U T.
1. Bunpl 3aganuii 11 BHEAyTUTOPHON CaMOCTOSTENBHON pabOThL, UX COAEPIKAHUE U XapaKTep MOTYT UMETh BApPUATUBHBIN U
nmddepeHITIMpOBaHHBIN XapaKTep, YIUTHIBaTh HHIUBHIYAIbHBIE 0COOEHHOCTH oOydaromerocs. CaMoCTOsTEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBUAYATBHO WU IPYIIIAMH CTYAEHTOB online U Ha 3aHATHSIX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKU CAaMOCTOSATENILHONU paObOThI, YPOBHS CI0XKHOCTU. KOHTPONb pe3yabTaToB BHEAYAUTOPHON CAMOCTOSTENEHON paboThI
OCYILECTBIIETCS B TIPEAEIax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTeIbHbIC YUCOHbIC 3aHATHS 110 IUCUUIIMHE HA IPAKTHYECKUX ,
na00paTOPHBIX 3aHATHSIX.




