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NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 21 MefiepHITEHOE rocynapcreeHHOe ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

1073Offe6b1EdOéﬁﬁﬁ%ﬁdfﬁioﬁi%Sﬁ(kA@}lenowaTeHLCKuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

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 7 3ET
YacoB 1o yueOHOMY ITaHy 252 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 7
ayJUTOPHBIC 3aHSTHSI 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
Wroro ayn. 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




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 24 DnexrposHeprernka u anexrporexHuka [IpOIMTuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotoko: Ne 49

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2023, nporokoxn Ne 49

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 | 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 | DHepreTHuecKuii MEHEPKMEHT

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

npeamecTByrouiee:

2.2.1 ABTOMAaTH3aIIMS METALTYPTHYECKOTO TIPOU3BOICTBA

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 3aLIUTHI U 3aIIUTa BBITYCKHOHM KBadH(PUKAIIUOHHONW 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
KOMIIETEHIIUSIMUA

IIK-2: Cnioco6eH NpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA U ABTOMATH3MPOBAHHbIE CUCTEMBbI YIIPABJIEHHS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTb:

ITK-2-31 npuHIHT paboTHI, TEXHHYECKUE XapaKTCPUCTHKNA H KOHCTPYKTHBHBIE 0COOCHHOCTH 3JIECMEHTOB CHCTEMBI
AIIEKTPOCHAOKEHUS 00BEKTa

YMmerb:

[IK-2-Y'1 BBIOMpATH AMEKTPUIECKHE aNapaThl Kak CPEACTBA YIPABICHUSI PeXUMaMU paOOTHI, 3aIIUTHI M PETyITHPOBAHUSL
HapaMeTpoB 3IEKTPOIHEPTETHUECKUX CUCTEM

Baagern:

IIK-2-B1 mMeTomamu aHamM3a CUCTEM DIIEKTPOCHAOKEHHSI B HOPMaJIbHBIX M aBAPUHHBIX CUTYaLUsIX

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM
3aHATHUS TeM /BUA 3aHATHSA/ / Kype 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
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 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 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,KM
ANEKTPOCHAOKEHHS JI1.7J13.1 3
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,KM
Pacuer anekrpuyeckux JI1.7J13.1 3
Harpysok /ITp/ €]

2.3 MoaenrpoBaHue Harpy3o0K B 26 TIK-2-31 IIK-2- | JI1.2 JI1.5 KM1,K P1
CHCTEMaxX V1 IIK-2-B1 JI1.6 M2,KM
AIEKTPOCHAOKEHHUSI. JI1.7J13.1 3
[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,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,
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
€]

KMI,K
M2,KM

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
€]

KMI,K
M2,KM

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
M2,KM

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
M2

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
M2,KM

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
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 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
€|

KMI,K
M2,KM

P2

53

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

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

JI1.5 J11.6
J1.7
Ol

KM1.,K
M2, KM

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
M2,KM

6.2

BBI60p KOMIICHCHPYIOLIHX
yerpoiicts /I1p/

[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,
MOHIDKCHUE HATIPSKEHHS
MaJi03arpyKeHHbIX
JIBUTATEINCH, OTpaHIMYCHUE
XOJIOCTOTO X0/ U T.II.
B3aumooTHomIEHUS
SHEPrOCHAOKAIOIINX
OpraHu3aiuii u
norpeduteneit
ANEKTPOIHEPTUH.
HopmaTuBHast 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

[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 P2

JI1.7J12.4J13. M2,KM
1 3

€|

7.2

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

MK-2-V11IK-2 | JI1.5JI1.6 KM1.,K P2
-Bl JI1.7J13.1 M2
Ol

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/

TIK-2-31 IIK-2- | JI1.5JI1.6 KMILK P2
V1IIK-2-Bl JI1.7J13.1 M2,KM
€] 3

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

IIpuMepHbIe BOTIPOCHI IJIsl YCTHOTO OTIPOCca O pas/iesiaM TUCIIATUIAHBI
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

Jlokmaae! Mo
CaMOCTOSATENbHOU
pabote

I1K-2-31

ITpumeps! TeMBI TOKIJIAIOB [0 CAMOCTOATENBHOM padoTe

1) Tursl sneKTpOCTaHIHIA

2) OcobeHHOCTH PabOTHI B OaaHCce MOIIHOCTH (B CYTOYHOM rpaduke
Harpy3KH)

3) OcHOBHBIE IOJOXKEHNS TEXHUKO-YKOHOMHUIECKHUX PACUETOB B
9NEKTPOCHA0KEHUH

4) OcobGeHHOCTH TPaHCPOPMATOPOB B CUCTEMAX IICKTPOCHAOKESHHUS
5) [IpuHOMT peryaupoBaHUs HANPSDKEHUS B CHIIOBBIX
TpaHcdopmaTopax

6) ABTOTpaHchOopMaToOphI

7) KoHCTpYKTHBHOE BBINIOJHEHHE BHYTPHUIIEXOBBIX IMEKTPUIECCKHIA
ceren

8) OcHOBHOE AIEKTPOOOOPYIOBAHUE [IEXOBBIX CEeTei

9) KomnaHoBKa riaBHBIX TOHU3UTENBHBIX MOACTAHIIUH

10) [IpuMeHeHUEe OJIOYHBIX CXEM

11) KoHCTpyKIINH pacnpeeuTeNbHbIX YCTPOHCTB

12) OtoOpaxxeHne nepexoAHOTO Mpolecca B TMHEAPU30BaHHOHN cUCTEMe
BTOPOTro MopsiKa

13) MaTteMaTH9IeCKIe MOJICIH JIEMEHTOB SHEPTOCHCTEMBI

14) 3naueHue MeponpHUATUl 10 KOMICHCAIIUN PEaKTHBHON MOITHOCTH
15) BnusiHue peakTUBHON MOIIHOCTH Ha OTEPH MOIIHOCTH U
AIIEKTPOSHEPTUH

16) Opranu3aIiioHHBIE MEPOTIPUATHS 0 KOMIIEHCAIINH PEaKTUBHOI
MOIIHOCTH: TIPaBUJILHBIN BEIOOp JBUTATENEH,

MOHIDKEHUE HANIPSYKEHHs MaJlo3arpyKeHHbIX JBUraTeNei, orpaHuueHne
XOJIOCTOTO X0/ | T.II.

17) B3anMOOTHOIICHUS SHEPTOCHAOKAIONINX OPraHU3AIH 1
HOTpeOHTENEH IEKTPOSHEPTHU

18) HopmaTuBHas TOKYMEHTAIHS B 00JIACTH KOMIICHCAIIMN PEaKTHBHOM
MOIITHOCTH

19) DnexTpoMexaHUUECKHE pee: JIEKTPOMarHuTHbIE, HHIYKIIMOHHBIE.
Pene ¢ repmeTH3upoBaHHBIME KOHTAKTaMHU

20) McTouHHUKN OIIEpaTHBHOTO TOKA HA IIOCTOSIHHOM H IIEPEMEHHOM
TOKE

21) TenemexaHusanus U JUCIETYEPU3ALMs HA HIEKTPOCTAHLIUAX U
TOJICTAaHIIHSAX

22) OkcrmryaTanus HUQGPOBBIX YCTPONHCTB PEICHHON 3aIUTHI




KM4 DK3aMeH [K-2-31 Bomnpocs! k 3x3ameny

1 Br160p uncia 1 MOITHOCTH CHJIOBHIX TpaHC(HOPMATOPOB

2 Br160p MecTa pacroIoKeHHUs! TTTaBHBIX U I[EXOBBIX
MOJACTaHIIUN

3 Pacuer TOKOB KOPOTKOIO 3aMbIKaHHs

4 DNEeKTPOJUHAMUYECKOE U TEPMUUYECKOE NEHCTBUS TOKOB
KOPOTKOI'O 3aMbIKaHHS

5 BBIOOD 37IEKTpUYECKHX aIapaToB M TOKOBEAYIIMX 4YacTel
6 DJNEeKTPUYECKHI pacyeT OCBEIICHUS

7 CpezncTBa KOMIICHCAIIMM PEaKTHBHOW MOIIHOCTH

8 OCHOBHBIE pacueTsl MPU KOMIEHCAIIUN PEaKTUBHOM
MOIIHOCTH

9 KoHcTpykTHBHOE BBITIOJIHEHHE U pPa3MEIleHUE
KOMIICHCUPYIOIIUX YCTPOICTB

10 TpeboBaHus K pejeliHON 3aIlUTe MEKTPOYCTAHOBOK

11 3amuTa ¥ aBTOMaTHKa JIMHUI 3JIeKTporiepeadu

12 3amura ¥ aBTOMaTHKa 3JIEMEHTOB CTaHIIUM, ITOJCTAHIIAS K

NOTPEOUTENCH AMEKTPHUUYCCKON SHEPTHH (3aLKUTa TeHEPATOPOB,
TpaHCc(OpMaTOpPOB, ABUraTENCH U T.11.)

13 IousaTHa 006 aBTOMAaTHYECKOM ITOBTOPHOM BKJIIOUCHHH
(AIIB) 1 aBTOMaTH4eCKO# YacTOTHOH pasrpyske (AYP)
14 Peanuzanus peneiliHON 3allUTHI U CXEM aBTOMAaTUKU

5.2. Ilepeuenn pa6oT, BeinoJiHsIeMbIXx N0 aucuumiune (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
UHJIUKATOPBI Copnep:xaHue pabOTHI
KOMIIETEHLIUI

Kon Hassauune
paboTHI padoTHI

P1 PI'P1 IK-2-VY1;I1K-2-B1 Tema PI'P 1: DnexrpocHabxeHne yaacTka MEXaHHIECKOTO [iexa
Conepxanne PI'P:

1.KpaTkast xapaKkTepHCTHKA IEKTPOIPUEMHUKOB IIeXa
2.Br100p 1 000CHOBaHHE CXEMBI IEKTPOCHAOKEHHMS IIeXa
3.Pacuer 3neKTpUYECKNX HArpy30K y4acTKa Lexa

4.Bp160p MapKu U ce4eHUs TOKOBEAYILUX YacTel (MPOBOAOB, Kabemne,
LIMHOIIPOBOIOB)

5.Br160p KOMMYTAIIMOHHON ¥ 3aIIMTHOH armapaTypsl

6.Be160p MoImHOCTH TpaHC(HOPMATOPOB IIEXOBOH MMOICTAHIINU
7.KomMmeHcanust peakTHBHOH MOIHOCTH

8.Pacuer nuratomeit muuun 10 kB

9.KOHCTpYKTUBHOE BBIIIOJIHEHHE LIEXOBOM CETH

1.IInan ceru 0,4 kB y4actka nexa

2.Cxema snekrpuueckoii ceru 0,4 kB ydacTka nexa
JlomoTHUTENbHBIE JaHHBIE:

1.Ha I'TIIT npeanpusartus ycraHosneHo 2 Tpancdopmaropa TMH-
10000/110

2.Paccrosiame ot ['TIIT mo miexa 0,6 kM, ot I'TIIT mo moacrantun
SHEPrOCUCTEMBI — 12 KM

3.MoIHOCTh KOPOTKOTO 3aMbIKaHus Ha muHax 110 kB n/ct
sreprocucteMsl Sk = 1500 MBA

Texyuii KOHTPOIIb 3a BeioNHeHHeM PI'P ocymecTsisercs
npernojaBaresieM IMyTeM MPOBEPKH Pa3/iesIoB B COOTBETCTBUU C IJIAHOM
BBINOJIHEHHUS.

P2 PI'P2 [IK-2-Y1;I1K-2-B1 Tema PI'P 2: "Pacuyer peneifHON 3alUTHl 1 aBTOMAaTHUKH MTOACTaHIIAN"

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHalMOHHBIH OUJIET 0 AMCUUILIMHE BKIIOYAET B ce0sl 1Ba TEOPETUYECKHUX BOIPOCHI IO T€MaM, U3JI0’KEHHBIM B 4 pasnerne
nannaoit PI1/I. busers xpaHstcs Ha kadenpe U YTBEPIKICHBI € 3aBEAYIOIIIM.

ITpumepsl BOIPOCOB U 331aHUI KOMITBIOTEPHOTO TECTUPOBAHUS
Onekrpuyeckas CTaHLUS — 3TO. ..

JNIEKTPOYCTaHOBKA, MPOU3BOAAILAS MIEKTPUUECKYIO SHEPTHIO
2NIEKTPOYCTaHOBKA, MPOHU3BOAAIIAS NEKTPHUECKYIO U TEILIOBYIO SHEPTHIO

JICKTPOYCTAHOBKA, ITPOU3BOAAIIAA DJICKTPUICCKYIO WIIU DJICKTPUICCKYIO U TCIIJIOBYIO OHEPTUTIO

SHGKTpH'{CCKaH noJCTaHIuA — 3TO...




3NIEKTPOYCTAHOBKA, PeIHA3HAUEHHAS JUIs IpHeMa U ITpeoOpa30BaHUs 3IEKTPUUECKOI SHeprun
ANIEKTPOYCTAHOBKA, B KOTOPOH MPOM3BOAUTCS, MPeoOpasyercs, MOTPEOISIETCS AICKTPOIHEPT s
AIIEKTPOYCTAHOBKA, IPONU3BOIAIIAS HIIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT o0beqUHEHHAs SHEPreTUYeCKas CHcTeMa
VYpana

Cubupn

Bocroka

Cesepo-3amnana

CesepHoro KaBkaza

IIpUHLUIIBI TOCTPOCHUS CXEM DIIEKTPOCHAOKEHUS
OTKa3 OT XOJIOIHOTO pe3epBa

pasnenbHas paboTta JTHHUHA U TpaHchopMaTopoB
1eseco00pa3HoCTh

HaJIeXKHOCTh

TIIyOOKO€ CEKI[HOHUPOBaHHUE

K I xareropuu no crenenu d6ecrepeGoiHOCTH 3JIEKTPOCHAOKEHUS OTHOCATCS NEKTPONPUEMHUKU
MEpEPBIB B JICKTPOCHAOKEHNH, KOTOPOE BJICUET 3a 000 00s3aTeNbHOE OTKIIOUEHUE 000pyI0BaHHIE
OIMACHOCTH IS JKM3HU JTIOJEH

KOpOTKI/Ie 3aMBbIKAHHU S

ITepepsiB B anekTpocHab)XeHHH [T | KaTeropuu AoIycKaeTcst Ha BpeMs
BKJIIOYCHHS Pe3epBa CHJIaMHU ISKYPHOTO ITepcoHaa

ABTOMAaTHYECKOTO BKIIIOYEHHUS pe3epBa

BBITIOJIHEHHUS! OTIEpaLlUii TUCIIETICPOM

I'myGokoe ceKImoHNpOBaHNE MPUMEHSIETCS IS
YMEHBILIEHHS CONTPOTUBIICHHS

o0ecrieyeH sl U TTOBBIMICHUS Ha/ISKHOCTH
YMEHBILIEHUS KOJIMUECTBA MIEKTPUUECKUX alllapaToB

ITuranue 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 CTa U NPOEKTUPOBAHUSL
Ha Ha4aJbHOM CTaMU IPOEKTUPOBAHUS

VcxonHble aHHBIE JUIsl OIPEACIICHUS Harpy30K
reHepaJIbHBIH [U1aH

BEIOMOCTB Harpy3ok

cxema

YCTaHOBJICHHAS! MOIIIHOCTh

KO3 PHUITUECHTH

CuoBsle TpaHCGOPMATOPHI U aBTOTpaHC(HOPMATOPHI IpeiHA3HAUEHBI
JUISL IOHIKEHUS HANPSDKEHUS U TOKa

JUTS TIOBBIIICHNS HAIPSDKSHNS U TOKa

JULs 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 IOJIHOM MOIHOCTBIO CUCTEMBI

HawuBrIropHeas MOITHOCTE TpaHC(HOPMATOPa 3aBHCHUT OT
BEJIMYMHBI XapakTepa rpaduka MEeKTPUIECKOH Harpy3Ku
JUIMTEIIbHOCTH HapacTaHUs Harpy3Ku I0 rojiam




YHCJIa YaCOB PAOOTHI MPEATIPUATHS
CTOMMOCTH 3JI€KTPO3HEPIUH
3apIuIaThl 0OCITYKUBAIOIIETO MIEPCOHATA

Yucio nexoBbIX TpaHC(HOPMATOPOB ONpeeIsieTcs

THUIIOM TpaHc(hopMaTopa

€IMHUYHOW HOMUHAIFHON MOIIIHOCTBIO TpaHchopMaTopa
K03 GHULIHEHTOM 3arpy3KH TpaHchopmaTopa
TeMIepaTypoil Bo3ayxa

BrixrouaTenyt Harpy3oK MmpeaHa3HadeHbl 115
KOMMYTAIL[U{ HOMHHAIIbHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAaX

Pa3zpenuHUTENN IPEJHA3HAYCHBI IS

CO3JIaHUs BUJMIMOTO pa3phbiBa MPHU PEMOHTE IEKTPOOOOPYIOBAHHS
KOMMYTaIUH JIOOBIX TOKOB

ABTOMAaTHYECKOTO OTKJIFOUCHHUS TOKOB

TepeBoJia C OJIHOM NapaJuIelIbHOM BETBU Ha IPYTIyIO

PazwequHUTENN BRIOUPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3ke BTOPUYHBIX LieHen
JEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUCHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beANHHUTENN. .
pyOsimero Tuma

HOJBECHOTO THIIA

TOPU30HTANIBHO - TOBOPOTHOI'O THIA

KaTsIIero TUIa

BAaKyyMHOT'O THIIa

Pa3beauHuTENIMH HE JONYCKAETCS BBIIOIHATD CIEAYIOIIUE OIepaluu
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

HOMHMHAJIbHBIM I1apamMeTpam

Harpys3Ke BTOPHYHBIX IIeTien
ANIEKTPOJIMHAMUYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYEHHS

KopoTko3aMbIkaTenb - 3T0 KOMMYTALMOHHBIH anmnapar...

TpeHa3HAYeHHBIN U OTKITIOYCHHS ICKTPUIECKOH e B HCHOPMAJIBHBIX PeXXUMax padoThl TpaHC(hOpMaTopa
IpeIHa3HAYECHHBIN Ul OTKIIIOYEHUS IEKTPUYECKON LeH IPU KOPOTKOM 3aMbIKaHUU

nperHa3HaYeHHBIN JUTS CO3JJaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B LIEIH TpaHC(HOPMATOpa IPH BUTKOBOM 3aMBIKaHHH
BHYTPH TpaHC(hOpPMaTOpa C HENBIO0 ero JaTbHEHIIEro OTKIF0OYCHUS

C CaMOBO3BpPaTOM IIpeIHA3HAYEHHBIH I CO3/JaHUsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMbIKAHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaYeHHBIN IS yIPaBICHUs IEKTPUIECKOH LEenblo MPU KOPOTKHUX 3aMbIKAaHUSX

Otaenurenu npegHa3HaYeHb

JUTS PYYHOTO OTKIIFOUEHHSI 00€CTOUCHHBIX Lenel

JUTSL pyYHOTO OTKJTFOUEHHUS 1IeTIel 1101 Harpy3Koi

IUTA aBTOMATHYECKOTO OTKITFOYEHHSI 00ECTOYEHHBIX LIENEN
JUTSL TUCTAHIIMOHHOTO OTKITFOUEHHUS LIeTieil ¢ Harpy3Kou
JUIs1 aBTOMaTHYECKOIO OTKJIFOUEHUS 1IeTIel 1101 Harpy3Koi

OTenuTels OT Pa3beIUHUTENS OTIUIASTCS
rabapuramu

Croco0OOM raleHus Tyru

IIJIOCKOCTBIO JIBYKEHMS HOMKEH

KOHTAKTHOM CUCTEMOM

OPUBOJIOM




B otxmrouaronux annapatax g0l kB He npuMenseTcs crnoco0 rameHus Jyru
JIBIDKEHHE AYTH B MarHUTHOM I10J1€

MHOTOKPATHBIHA Pa3pbIB LENU TOKA

TalleHue JyTU B y3KUX LEMsIX

YIAJTUHEHNE TYTH

JIeNIeHUE IJIMHHOM AYTH Ha psii KOPOTKUX

ABTOMAaTHYeCKKE BBIKITFOUATEIH IPUMEHSIOT B AJIEKTPOYCTAaHOBKAX
no 1 xB

1o 6 kB

1o 10 kB

BriximrouaTenyt Harpy3oK MmpeaHa3HadeHbI IS
KOMMYTallill HOMUHAJIBHBIX TOKOB
OTKJTIOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAX

Crioco0b!I rameHus eKTPUUECKOr Ayru UCTIoNb3yeMble B anmnapaTax 1o 1000 B

TralieHue YT B ra3ax BHICOKOTO JIABJICHHUS, ABIKEHHE JYTH B MArHUTHOM MOJIE, YIUIHHEHUE TyTH

YIUTMHEHHE TYTH, IBIDKCHNE TYTH B MAaTHUTHOM IIOJIE, TAIlleHNe IyTH B BaKyyMe

TalleHne YTy B BaKyyMe, YIUIMHEHUE AyTd, JBIKEHHE IyTd B MATHUTHOM IOJIe

JieJIeHne JUIMHHOW IYTH Ha PsiJi KOPOTKHX, TallIeHue TyTH B Macile, y/UIMHEHNE ayra

YIUTHHEHHE TYTH, IBIDKEHNE TYTH B MAaTHUTHOM II0JIe, JACNCHNE [UTHHHOW TyTH Ha sl KOPOTKHX, TAIlIeHHE YT B Y3KHUX IIEIIX

J1n1s rarieHus SIeKTpUYecKoi Iyru B anmnaparax 1o u Beie 1000 B ucnons3yercs
TralieHue B dIerase

ralIeHue IyTy B Macie

TalleHne IyTy B BaKyyMe

ralieHue YTy 3a CYeT CHHXPOHHU3AIMM MOMEHTA OTKIIFOUECHHs ¢ O€CTOKOBOM may3oii
TalIeHue Iyra B y3KUX MIETSIX, YATHHEHNE TyTH

H3mepurenbHbIe TPaHC(HOPMATOPEI TOKA NPEAHA3HAYCHBI IS
W3MepEeHUs IEPBUIHBIX TOKOB

W3MepeHHs BTOPUYHBIX TOKOB

npeoOpa3oBaHus IEPBUYHBIX TOKOB B CTAHIAPTHBIC BTOPUYHBIC

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIOUPAIOT
[0 HOMHMHAIIBHBIM IapaMeTpam

10 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMUUECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPAaHUIECHHS

MO HarpysKke BTOPUYHBIX LeTeH

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

IIPOPE3HU, YMEHBILIAIOIINE CEYEHUE

YCTaHABIUBAIOTCA NapaJlieIbHbIE IUIABKUE BCTABKU U3 Pa3HBIX MAaTEPHAIIOB

IUIACTUHBI IEPEMEHHOIO CEUEHUs

HAIOJIHUTEIb, KOTOPBII [P rallleH!u! ATy OKUCISIETCs (peakus MPOTeKaeT ¢ MOITIOIEHUEM SHEPTUH)

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

AJIFOMUHMH, CTaJIb

MeEIb, ATFOMHUHNAH

MeJlb, CTalb

Meb, cepedpo

IIpuMeHeHne KakuX MIaBKUX BCTABOK pasperiaercs?
KaJTHOpOBaHHBIX

HEKaJIMOPOBaHHBIX

1r000T0 THIHA

B 3aBUCHMOCTH OT CUTYyaIluu

Kax ciemyer BRIOMpATh MPEIOXPaHUTENN?
10 OTKJIIOYAIOIIEH CITOCOOHOCTH
10 BKJIIOYAIOIIENH CIIOCOOHOCTH




0 TpeeTbHO JOMYCTUMOMY TOKY, BO3HHUKAIOIEMY TIpH BKIodeHHH Ha K3

Br10op cxeM 31eKTpoCHa0KEHHUS 3aBUCHT OT
KaTeropuu notpedureneit

pacyeTHO MOIIHOCTH

yIATEeHHOCTH OT HCTOYHUKA MUTaHUs
KOJINYECTBA [TOJACTAaHLIUI

PO3BI BETPOB

PaznenpHas paboTa IMHUH U TpaHC(HOPMATOPOB IIPHHAMALCTCS
C LIEJIBIO YBEJIMUCHNUS COTPOTHBIICHUS U, yMEHBIICHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYIOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHus MPOBOIOB | KU Kabeneil BEIOuparoT
M0 TEXHUYECKHM YCIOBHIM

10 HAIEKHOCTH

M0 SKOHOMHYECKHAM YCIIOBHSIM

KaIMTaIbHBIM 3aTpaTaM

CeueHns MPOBOJIOB | KW Kabenel BEIOMpAtoT
1o croco0y NPOKIaaKU

110 HOMHHAJILHOMY HalpshKEHUIO

110 CTOMMOCTH

0 TIOTEPSIM HAIIPSKECHUS

Jlunus u3 kabeneil, npeaHa3HAYCHHAS JJ1s IepeIady IEKTPOIHEPTHU Ha PACCTOSIHUE HA3hIBACTCS
KaOeNbHBIN KaHal

KaOenpHas JTMHUS

KabebHas TpaHIIes

Ka0OeapHas dCTaKaa

Pacumdpyiite mapky cunoBoro kabenst ACh 3*95

TPEX)KMUIBHBIA Ka0eJb CO CBUHIIOBOM 000JI0UKO# ¢ METHBIMH KHIIAMH, TUTOIIAABIO CeUeHUs 95 MM2
JIBYX)KUITbHBIN Ka0Oellb CO CBHHIIOBON 000JIOYKON C MEAHBIMHI KHJIAMH, TIOMIABI0 ceYeHUs 95 Mm2
TPEX>KWIBbHBINA KabeJb CO CBUHIIOBOH 000JI0UKO# ¢ allFOMUHHEBBIMU JKUJIAMHU, IDIOMIAJbI0 CceYeHUs 95 MM2

TexHnYecKre yCIIOBHs BEIOOpa CEUCHUH BO3TYIITHBIX M KaOCIBHBIX JIMHAH
10 HAaIPEBY PacYETHBIM TOKOM

YCI0BUSAM KOPOHUPOBAHUS

MEXaHUYECKOH MPOYHOCTH

KallUTaJIbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BbIJEIEeHH Teria TokoM K3

croco6am NMpoKIaaKu

NOTEPSIM HaNpPsDKEHMS B HOPMAJIbHOM U [IOCII€aBapUHHOM PexXUMax

Br160p 95KOHOMHUUECKH 11€1eCO00pa3HOTO CEUCHUS IPOU3BOAAT
M0 HOMHHAJIbHOMY HalpsHKEHUIO

10 5KOHOMHWYECKOH IIIOTHOCTH TOKa

HpUBEJCHHBIM 3aTpaTaM

MO HarpeBy PacyeTHBIM TOKOM

B 3aBucumocTH OT Ha3HAYEHUS IMUHOIPOBOIbI IOAPA3ACIIIOTCS
Ha MarucTpanbHble

Ha pacrpeenUTeNbHbIE

Ha aBapuUiiHbIC

Ha TPOJUICHHBIE

Ha OCBETHUTEIbHBIE

Ha CMEIlIaHHbIE

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

HPSMOYTOJIBHEIE TPEX MTOJIOCHEIE

HpSMOYTOJIBHBIE IBYX TIOJIOCHBIE

KpyTJIble

IPSAMOYTOJIFHEIE OJHOTIOIOCHBIE

TpaHcopmaTopsl TOKa HE BEIOMPAIOT MO CIEAYIOLIEMY YCIOBHIO




0 KJIacCy TOUHOCTH

10 TOKY

0 BTOPUYHOM Harpyske

10 HAIPSHKEHUIO

M0 OTKJIIOYAOIEH CIOCOOHOCTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIONPAIOT
[0 HOMHHAJIBHBIM HapaMeTpam

10 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U SMEKTPOJHHAMHIECKON CTOWNKOCTH
M0 XapaKTEPUCTHKE TOKOOTPAaHHICHHS

10 HAarpy3Ke BTOPUYHBIX LEnen

TparchopMaTOphI TOKA peJHA3HAYCHEI

JuLs IpeoOpa3oBaHusl HEPBUYHOTO TOKA 10 3HAUCHUH Hanbosee ynoOHBIX I U3MEPUTEIBHBIX IPUOOPOB

JUISL OTAENICHUSI IEPBUYHBIX IIeei OT BTOPHYHBIX

UL IpeoOpa3oBaHMs TOKA B IEPBHYHBIX LETIIX

JUIs IpeoOpa3oBaHus MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETWIHH M JJISI OTJCTICHIS IEPBUYHBIX IeNIed OT BTOPUYHBIX
JUISL BBIPAaBHUBAHMSI IEPEMEHHOTO TOKA

Kakne cxeMbl IpUMEHSIOT IIPH PAaBHOMEPHOM PACIpe/eTICHIH Harpy3KH MO IUIOMaIn?
paauanbHbIe

MarucTpaibHble

CMeIIIaHHbIe

KOJIBIIEBBIC

pacnpesenuTeNnbHbIe

Kakwue cxembl 2IeKTpHIeCKUX ceTell MPUMEHSIOT IPH HATMIHUH TPYII Harpy30K ¢ HEpaBHOMEPHBIM pacIpeieieHueM UX 110
IUIOMIAIN 1exa?

panuaibHbIe

MarucTpajibHbIC

CMeEIIaHHbIE

KOJIbLIEBEIE

Kakumu mocTonHCTBaMu 00J1a/1al0T MarkCTPaIbHBIE CXEMBI DJIEKTPHUECKHUX CETeH?
HaJEKHOCTh

MpocToTa

JICIICBU3HA

BBICOKasi THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaxumu HemoctaTkamMu 001aJar0T paTuaibHbIe CXEMBbI?
HEOKOHOMHUYHOCTh

OrpaHWYeHHasi THOKOCTh CETH

HeOOJTbIIIast HAJISKHOCTh

T'onoBo# pacxo NEKTPOIHEPTHH MPEAIIPUATHEM YUUTHIBACTCS
MIOJIHON pacyeTHON MOIIHOCTBIO

YCTaHOBJICHHOH MOIIHOCTHIO

CpeIHero10BOi MOLTHOCTHIO

T'omoBoe 9mco 4acoB pabOTHI IPEIIPHUSTHS 3aBUCHT OT
MOIITHOCTH ITOTpeduTenen

KaTeropuy HaJieXKHOCTHU B HJIEKTPOCHA0KESHUH
CMEHHOCTH NPEeIIPHUATHS

XapakTepa IIPON3BOACTBA

TEXHOJIOTUUECKOI0 IpoLecca

B kxaxux cirygasx 000CHOBaHO COOpPY)KEHHE 3aKPBITHIX ITOICTAHIHN?
IPH CTPOUTENBCTBE MOCTAaHINI ITTyOOKOTO BBOJA

HpHU PacHOI0KEHUH Ha CETUTEOHON TEPPUTOPHH TOPOa

B 30HAX MPOMBIILIEHHBIX YHOCOB

TIPY HEOOXOMMOCTH CHIDKCHHSI YPOBHS IITyMa

HET BEPHOTO OTBETA

Jlommyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOI0B HA OPY 35 kB u BhIlIe?
HE JIOIIyCKaeTCs
Joryckaercs Ha Bceil reppuropun OPY




JOITYCKAC€TCs TOJILKO Hag OmHHOBKOﬁ, €CJIK 30HBI 3allIUTHI CTEPKHEBBIX MOJIHUCOTBOAOB HE 3aKPLIBAIOT BCIO TEPPUTOPUTIO OPY
JA0IMYyCKAacTCs TOJIBKO Hal CCKUHUAMU U IMHAMH

Komnencupyroliye ycTpoicTBa, MOIHOCTh KOTOPBIX YUYUTHIBAETCS IIPU OIPEAEICHUY OJHOU pacueTHOM MOIIHOCTH, IPUMEHAETCA
UL KOMIIEHCALIUU €MKOCTHBIX TOKOB

JUIS KOMIIEHCALIMK PEAKTUBHOM MOLIIHOCTH

JUI KOMIIEHCALUU [TOTEPh MOIIHOCTHU

Onpezenenue MOLUTHOCTH KOMIIEHCUPYIOLIMX YCTPOMCTB B CETH HampsbkeHueM 1o 1 kB ocyiectsisercs no
YCIIOBHIO OanaHca peakTuBHOM MomHOoCTH Ha muHax HH nexoBeix TIT

yca0BuUIO OanaHca akTUBHOW MourHOCTH Ha muHax [TITT

yca0BuUIO Oananca moyiHoi MouHocTH Ha muHax [TIIT

5.4. MeToauka olleHKH OCBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepuu oLieHHBaHUS OTBETA Ha 3a4eTe

OueHKa «3a4TEHO» BBICTABIISIETCS, KOT/Ia 00YUAIOIIMHCS AEMOHCTPUPYET TEOPETHIECKUE 3HAHNS, BIa/IeET TEPMUHOJIOTHEH, eaeT
apryMEHTHPOBAHHBIC BHIBOJIBI M 000OIIEHHS, IPUBOIUT MTPUMEPHI, TOKAa3hIBAECT CBOOOHOE BIIAICHIE MOHOJIIOTHIECKON PEYBI0 U
CIOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOUHSIOIIUE BOIIPOCHL.

O1LieHKa «HE3a4TEHO» BBICTABIISIETCS, KOT/Ia 00YUaIOIIUICS JEMOHCTPUPYET HE3HAHHE TEOPETUUECKIX OCHOB IIPEIMETa, HE yMEET
JIeTaTh apTyMEHTHPOBAHHBIE BBIBOIBI M IPHBOANTH IPUMEPEI, HE BIIa/IeeT TEPMUHOJIOTHEH, IIPOSBIISET OTCYTCTBHUE JIOTHYHOCTH H
MOCJIE0BATEIBHOCTEIO H3MI0KEHHS, 1e/IaeT OMMOKM, KOTOPBIE HE MOXKET HCIPABHUTh JaXKe IIPU KOPPEKIINH IPETIo1aBaTeIeM.
[TpoxoxaeHne KOHTPOJILHOTO MEPOIPHUSTHS II0 C/1aue 3a4eTa CYUTACTCS BHIIIOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUU
TIOJTy4eHA OLICHKA «3a4TCHO».

[Ipn moBenennn 3auera B (hopMe KOMITBIOTEPHOTO TECTHPOBAHHS KPUTEPUIMH OLICHKH SIBIISTFOTCS:

«3aureHo»: noxydeHue oT 50 1o 100 % 6annoB 1o TeCTy IPH BHITOTHEHUU TECTA 32 PErTaMEHTUPOBAHHOE BPEMs

«HE 3auTeHO»: noiy4yeHue meHee 50 % 6aIoB 1o Tecty

Kpurepnn orieHuBaHUS OTBETa Ha SK3aMEeHE

OreHKa «OTIIMYHOY BBICTABIISACTCS, KOTAA 00YyUJarOIHIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIAJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000ILEHHS, IPUBOAUT IIPUMEPBI, IOKa3bIBAET CBOOOHOE BilaJICHHE
MOHOJIOTHYECKOH PEUbI0 M CIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUHSIOIINE BOTIPOCHL.

Or1eHKa «XOPOIIO» BEICTABIIETCS, KOT/Ia 00yJaloINics IEeMOHCTPUPYET IIPOYHBIEC TEOPETHYECKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, JIeflaeT apryMEeHTHPOBAHHEBIE BBIBOBI M 0000LIEHNS, IPHBOAUT IIPUMEPHI, HO IIPH 3TOM JIeJIaeT HEeCYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO MM TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPENOAaBaTEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABILECTCS, KOTIa 00yJaIOIIHICs HENTyOOKHEe TEOPETHIECKHE 3HAHUS, TPOSBIIET cl1abo
chopMUpOBaHHBIC HABBIKM aHAIN3a SBJICHUI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE J€TaTh apIyMEHTHPOBAHHbIEC BRIBOJBI U
HPHBOJIUTH IIPUMEPBI, IOKa3bIBAET HE JOCTATOYHO CBOOOHOE BIaJCHUE TEPMUHOJIOTUEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
U3JI0XKEHHS, IeNIaeT OLIMOKHU, KOTOPBbIE MOXET UCIIPAaBUTh TOJIBKO IPH KOPPEKLUH TIPEHO1aBaATEIEM.

Or1eHKa «HEYIOBIETBOPHTEIHHOY BBICTABIIACTCS, KOT/Ia 00YJIAIOIINIiCS JEMOHCTPHPYET HEe3HAHHIE TEOPETHUECKAX OCHOB TIpeMeTa,
HE yMeeT JelaTh apryMEHTUPOBAaHHbIEC BRIBOBI U IPUBOIUTH IPHUMEPHI, HE BIIaJeeT TEPMHUHOIOTHEH, IPOSBIISLET OTCYTCTBHE
JIOTUYHOCTH Y MIOCJIEZI0OBATEIbHOCTBIO M3JI0KEHHS, JIENAET OIIMOKH, KOTOPbIE HE MOXKET UCIPaBUTh JAXKE IIPH KOPPEKIINH
TperoiaBaTeseM.

IIpoxoskaeHne KOHTPOIEHOTO MEPOTIPUATHSA 0 cjade IK3aMEeHA CIMTACTCS BBIITOJHEHHBIM YCIICITHO, €CIH IIPH €r0 OLICHUBAaHUU
THOJIy4eHA OLICHKA HE HMKE «YJOBJICTBOPUTEIHHOY.

ITpu noBeneHny 3x3amMeHa B (pOpME KOMIIBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMHU OLIEHKH SBIISIOTCS:

«oTIIHIHOY: TosydeHue ot 70 1o 100 % 6ayuIoB 1Mo TECTY NMPH BHIIOJIHEHUN TECTA 32 PETJIAMEHTHPOBAHHOE BPEeMsI

«XOpoIIOoy: moiyueHue ot 51 10 69 % GamioB Mo TeCTy NPH BHIOJHEHHU TECTA 32 PErTIAMEHTHPOBAHHOE BPEMs
«yAOBIIETBOPUTEIILHOY: NorydeHue oT 31 1o 50 % 0ayuioB 10 TECTY NPH BHINOJIHEHUH TECTA 33 PETIIAMEHTHPOBAHHOE BPEMSI
«HEYIIOBJIETBOPHUTEIHHOY: TOTydeHne Hike 30 % 0aioB 1o TecTy MpH BBIIOIHEHUH TECTa 33 PErIaMeHTHPOBAaHHOE BPEMs

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOf, 3I1. aapec
JI1.1 | Cubukun FO./1. OCHOBBI ANEKTPOCHAOKEHHS Mocksa ; bepnun: upekr-Meaua, 2014,
00BEKTOB: yueOHOE ocodre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.2 | H.IIL I'yxos, B.AL. CHcTeMBl ANIeKTPOCHAOKEHNUS : Hosocubupck: HI'TY, 2015,
OmnbxoBckuid, [I.A. y4eOHUK http://biblioclub.ru/index.php?
[TaBroUeHKO page=book&id=438343
JI1.3 | CyBopun A.B. [MpueMHNKH 1 TOTpEOUTETH KpacHosipck: Cubupceknii dhenepansHbIi
JJIEKTPUYECKOI SHEPTrUH yHHUBepcurer, 2014,
CHUCTEM 3JIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?
yaeOHOe rocobue page=book&id=364591




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.4 | Cubukun M.IO. Texnonorus Mocksa, bepaun: upekr-Menua, 2014,
SHEProcOePeIKeHUS : yICOHHK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.5 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: Jupexr-Menua, 2016,
AIIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIJICHHBIX U page=book&id=459494
TpaKAaHCKUX 3JaHUH :
y4eOHHK
JI1.6 | Kupeesa O.A. OnexTpocHabXeHHE U KHOPVYC, 2020,
ANEKTPOOOOPYI0BAHKE LIEXOB
MPOMBIIUICHHBIX
npennpusThii: YaebHoe
nocobue
J1.7 |Bb.M.Kynpus, OnexTpocHab)eHne M.: Temnorexuuk, 2017,
O.A.bymyesa, P.E MIPOMBIIIIEHHBIX
MasxupuHa u ap. IpeAnpUsITUN: KHUTal:
y4eOHUK
6.1.2. lono/THUTeILHAS JINTepPaTypa
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec
JI2.1 | bymyes B.B. OHepretuka - 2050 Mockga: Oueprust, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.2 |IIpuBanos B.B. OKcmTyaTanus THHUIT Mockga ; bepnus : lupexr-Menua, 2017,
JJIeKTponepead CHCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue
JI2.3 | Anekceenkos C.O. TomIMBHO-3HEPreTUYECKUI Mocksa: KOHUTU-JAHA. 3akoH u
koMmruiekc Poccuu. IIpoGnemsr npago, 2016,
Y TCHICHITNH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.4 | Knesnos A.B. CpeacTBa onTUMHU3aLUU Mocksa :COJIOH-TTPECC, 2009,
NOTpeOIeHUsI AIEKTPOIHEPTUU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
JI2.5 | bapronomeii I1.1., OJEeKTpOIHEPreTUKa: IOpaiir, 2020,
Tamunun B.A. nHPOPMALMOHHOE
o0ecIieyeHne CHCTEM
yIpaBieHus: Y4yebHoe
nocobue
6.1.3. MeTronuueckue pa3padoTku
ABTOPEBI, COCTaBUTEIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec
JI3.1 | daBbiakua M.H. OO61as sHepreTrka: Hosotpounkx: HO HUTY MUCuC, 2013,
MeToaudeckne ykasanus k PI'P ttps://Ims.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | LMS MOODLE http://moodle-nf.misis.ru/
6.3 IlepeuyeHb NPOrpaMMHOro odecneyeHust
1.1 Kommnac 3D V21-22
1.2 |MATLAB & Simulink
I1.3 |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 JaHHBIX
N.1 |energybase.ru/ - KaTanor MeKTPOCTAHIMN (AaTOMHBIX, THIPABIMYECKHUX, TEIIOBBIX U JP.) U OJACTaHIMI MUpPA;
N.2 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTENbHBIM pecypcaM;
3 WWW.intuit.ru — HeKOMMEpPYECKOe YaCTHOE 00pa30BaTENbHOE YIPESKICHUE JONOITHUTEIEHOTO MPOPECCHOHATBHOTO

oOpazoBanus «HTEepHET — YHHBepcuTeT MH(DOPMAITMOHHEIX TeXHOIOTHID)




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHareHnue
139 VYuebnas mabopartopust (xommbioTepHbIH | Kommekr — yueGHOIT mMebenmm Ha 24 wMmecra  mud
KJIAcC) Kabuner KypCOBOTO u | oOyvatoumxcsi, 12 cTalMOHAapHBIX KOMIIBIOTEPOB ISt
JUTUTIOMHOTO NPOEKTHPOBAHMS, | 00yJalomuxcsi, |  CTalMOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITETBHOM paboTHI 0OyUaromuxcest | mpenojaBareist (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, komonku, goctyn k SMOC
Vuusepcurera MUCHC 4wepe3 InuuHBIM KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINUXCA

B nporiecce n3yveHus AUCHUILTHHBL BBIACISIOT 1BA BU/IA CAMOCTOSTEIBHON pabOThL: ayTUTOpHAs ¥ BHEAyAUTOPHAs. AyTUTOpHas
caMoCTOsITeNIbHAs paboTa 110 TUCIUIDIHHE BRIOTHSACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoaBatels. BHeaynuTopHas
caMocTosTeNbHas paboTa - IIaHnpyeMas yaeOHast pabota 00yJalomuMcs, BBITOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTels, HO 0e3 ero HemoCpeACTBEHHOTo yuacTus. CaMoCTosTe b HAs paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUINHBI, PACKPHIBAIOIICH 1 KOHKPETHU3HPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarommMMcs THAIIMATHBHO, C TEThI0 peai3ani COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 23 HEeKTHBHOTO
BBIIIOJTHEHHSI CAMOCTOATEIBHON pabOThI O AUCIUIUINHE NPENOAaBaTedb PEKOMEHYET HCTOYHUKH ATl PA0OTHI, XapaKTepH3yeT
HanboJee PaloOHATIBHYI0 METOAUKY CAMOCTOSTEIBHON pabOThI, IEMOHCTPUPYET paHee BHIMOJHEHHbBIC 00yJaroIMMICs paOOTHI U T.
1. Buzier 3amanuii U1 BHEAyTUTOPHOH CaMOCTOSTEBHON pabOTHL, HX COJICp)KaHNE U XapaKTep MOTYT HMETh BApHATHBHBIN 1
nmuddepeHIpoBaHHBINA XapaKTep, YIUTHBAaTh HHINBHIYAIbHEIE 0COOEHHOCTH oOydatomerocs. CaMoCTOSTENbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBHUYATIbHO WU IPYIIIAMU CTYACHTOB online v Ha 3aHATHSX B 3aBUCUMOCTH OT IIeJH, 00beMa, KOHKPETHOM
TEMaTHKH CAMOCTOSATEIBHOM pabOTHI, YPOBHS CIOKHOCTH. KOHTPOJIB pe3yIbTaTOB BHEAYJUTOPHOI CaMOCTOSTEINFHON paboThI
OCYITIECTBIETCS B IIpeenax BpeMeHH, OTBEJICHHOTO Ha 00s13aTeIbHBIC YIeOHbIC 3aHATHA 10 TUCIUIUINHE Ha MIPAKTHYECKHUX ,
71a00PATOPHBIX 3aHATHAX.




