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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

OO01as SHepreTuka

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
Ipodws DNEKTPONPHUBOJ M 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 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):
K.m.H., ooyenm, bywyes A.H.

Pabouas nmporpamma
O01mas 3HepreTuka

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

Kadgenpa anexkrposnepreruku u 3jekrporexuuku (HoBorponukuii ¢pusiman)

IIporoxon ot 06.03.2024 ., Ne3

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



1. HEJIX OCBOEHUSA

1.1 | Llens u3ydeHns QUCHUILIMHBL: (POPMUPOBAHUE CHCTEMATHUECKUX 3HAHUI M0 BOIIPOCAM NMPOSKTUPOBAHUS U SKCILTyaTalliH
CHCTEeM DIEKTPOCHAOMKEHHS IPOMBIIITIEHHBIX NPEATNPUATHH.

1.2 | 3agaun AUCIMILUIMHBI — YCBOSHUE 00yJaIOIIUMUCS 3HAHUH B cdepe pa3pabOoTKH U IKCILTyaTaIl[H SHEPTeTUIECKUX
YCTAHOBOK, 000PY/IOBaHHUS EKTPOCTAHINH M OACTAHINH; O MPOLECCcaX IMOJIYYSHHS TEIIOBOM U JNIEKTPUYECKOM
SHEPTUH Ha EKTPOCTAHIMAX PA3TMYHOTO THIIA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PEKUMOB pabOTHl 000pyJ0BaHUS
00BEKTOB AIEKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM 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 | DHepreTHuecKuii MEHEPKMEHT

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

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 OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIlMSIMHA

IIK-2: Cnioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPUBO/IA M ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJIEHUS €
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTb:

ITK-2-31 ocHOBHEIE pSKUMEI PaOOTHI ATEKTPOIHEPTETHICCKIX YCTAHOBOK Pa3INYHOTO HA3HAYCHUS U UX BIMSHHE HA OKPY)KAIOIIYIO
Cpexy, OCHOBHBIE OTIpE/IeTICHIS U MTOHATHA B c(hepe QyHKIMOHUPOBAHHS PA3IMIHBIX BUIOB MIEKTPOIHEPTETHIECKUX YCTAHOBOK,
npoOIeMbl SHEProcOepexKEeH st U OCHOBHBIE ITyTH UX PELICHUs, TapaMeTphl U XapaKTePUCTUKU PEXUMOB PabOThI; pacueTHbIE
COOTHOIIEHUS AJIs ONpeeeH s TapaMeTPOB PEKIUMOB U METOABI PAcueTa PeKUMOB PabOThI ANIEKTPOIHEPIETHUECKUX YCTAHOBOK.

YMeTh:

ITK-2-V1 oneHuBaTh COCTOSIHUE AIEKTPOIHEPTETUUECKUX YCTAHOBOK MO PE3yNIbTaTaM U3MEPEHHH OCHOBHBIX MTapaMeTpPOB,
OOBACHATH (PU3UIECKIE OCHOBBI (DYHKIIHOHUPOBAHMUS PAa3IMIHBIX BUOB IEKTPOIHEPTETHUECKIX YCTAaHOBOK, aHATM3HPOBATh
MPOLIECCHI B EKTPOIHEPTETHUECKUX YCTAHOBKAX B PA3IMYHBIX PEXKUMAX PAOOTHI U ONPEAENIATh PEXUMBI 3HeprodddexTuBHON
9KCIUTyaTalluk U apaMeTpbl KPUTUYECKOTO COCTOSIHUSL 000pY10BaHHS

Baaaernb:

[1K-2-B1 TtexHoynorusmMu HU3MEPECHUS DJICKTPUYCCKUX BEJIMYMH IPUMCHUTECIIBHO K 00BEKTaM OHEPIre€TUKH, METOJaMH U METOANKAMH
pac4yera pCKuMoOB pa60TBI OJICKTPOSHEPICTUICCKOTO O60py}IOBaHI/IH ¥ OCHOBHBIMH CITIOCO0aMu pcainsann 3Hepr0c6epera}0mnx
PEXKUMOB SKCILUTYaTAIINU IJICKTPOSHEPTECTUICCKOTO

obopynoBaHus
4. CTPYKTYPA U COAEPKAHUE
Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Illpumedanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype WHIMKATOPBI H 3. sieMble

KOMIeTeHImii pecypcsbl padoThI

Pasnen 1. BBenenue B
3HepreTuky. Boipadorka
3JIEKTPOIHEPTUH




1.1

BBeznieHuE B BHEPreTUKY.
PasButune
ANEKTPOIHEPTeTHKHN Poccru u
3apyOeKHBIX cTpaH. THITBI
IIEKTPUUECKUX CTaHLUH.
OOBeauHeHNE
3NIEKTPOCTAHLIUHN B
sHeprocucTtemsl. Enunas
SHEpreTuveckKas cucremMa
Poccuu. OcHoBHBIE
coopyxkerust [ DC. OcHOBHEIE
THIBI ¥ KOMIIOHOBKA 3/1aHUIA
I'SC. Tunel mioTuH. Bunel
THAPOTYPOHH B 00JIACTH UX
MpPUMEHEHUSI.
DHepreTuyecKue NoKa3aTenu
KOHJICHCAITMOHHBIX TETUTOBBIX
Y aTOMHBIX JJIEKTPUIECKUX
craniuii (TOC u ADC),
napora3oBbiX (I1T'Y) u
razotypouHHbIX (I'TY)
ycraHoBok TOC. ITpuHIHMIIEL
JIelcTBUS MapOBBIX KOTJIOB
TOC u ADC, peakTopoB U
naporeseparopos ADC.
KomroHoBKa paznu4HbIX
THIIOB JIEKTPOCTAHIUH.
ArnbTepHaTHBHbIE
aneKTpocTaHuu. /JIex/

[K-2-31

JI1.1J11.2
JI1.3J11.4
J1.7
JI1.8712.1
2.2
J12.4J13.1
01 52 53

1.2

Uzyyenue cxem I'DC, TOC n
ADC. Mlp/

IIK-2-V1

JI1.1J11.2
J1.8
01 52 53

1.3

Ouepreruka PO u
3apyOeKHBIX CTpaH.
CrpowutenbsctBo miotua ['OC.
Ocob6ennoctu padotel [IC B
Oanmance MOIIHOCTH (B
CYyTOYHOM TIpaduke
Harpy3ku). TexHuyeckoe
BonocHaOkerne TOC n ADC.
TonnuBHOE X035HCTBO
anekTpoctaniuii. /Cp/

24

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

JI1.1 J11.3
J1.8
0132 53

Pazgen 2. O6mue cBeeHus
0 cucTeMax
3J1eKTPOCHAOKEHH ST
NMPOMBILITIEHHOT0
NpeAnpUsI THS

2.1

OCoOeHHOCTH U OCHOBHEIC
TpeOOBaHUS K CUCTEMaM
ANEKTPOCHAOKEHHS
MPOMBIIIIEHHBIX
npeanpustuil. Hanpsoxenus
IEKTPUUECKUX CETe.
Pexxumbl HelTpanu
ANEKTPUUECKUX CETeH.
IIpueMHUKH 3IEKTPUUECKON
SHEPTUH MPOMBIIICHHBIX
TIPETPHUSITHA.
Xapaxrepuctuka
3MEKTPOIPHEMHUKOB MO
HAJISKHOCTHU. Pexxumbl
pabOTHI 2TEKTPOTIPUEMHUKOB.
OnexTpuuecKue Harpy3Ku U
ux rpaduku. Meronuka
pacdeTa dIEKTPUIECKHX
Harpy3ok. /Jlex/

I1K-2-31

JI1.1J11.5
Jd1.6
JI1.8J13.1
0152 353




2.2

Pacuer anekrpuyeckux
Harpy3ok. /TIp/

IK-2-V1

JI1.1 J11.6
JI1.8J13.1
0152 53

23

OCHOBHBIE I10JIOKEHUS
TEXHUKO-9KOHOMHYECKUX
pacueroB B
anekTpocHab)eHun. /Cp/

24

IK-2-31 IIK-2-
V1IIK-2-Bl

JI1.1 J11.5
JI1.8J13.1
013253

Pa3gen 3. Buyrpunexosbie
JJeKTpHYecKHe ceTH

3.1

Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTaHOBOK I10
OKpyXarollel cpeze.
CtpyKTypa 1IeXOBBIX
UIEKTPUUECKUX CETEH.
OCHOBHBIE CXEMBI LIEXOBBIX
TpaHC(hOpMaTOPHBIX
noactanuuit. Meroauka
BbIOOpA YUCIIa U MOLTHOCTH
[IEXOBBIX TPAHCPOPMATOPOB.
KoncTpykTBHOE
BBINOJIHEHHE BHYTPHUILIEXOBBIX
SIEKTPUYECKHI CeTel.
OcHOBHOE
ANEKTPOOOOPYIOBaHKE
1eXOBBIX cereil. /JIex/

[1K-2-31

J1.1
JI1.8J12.3J13.
1
01 52 53

32

Br16op uncia 1 MOIHOCTH
IIEXOBBIX TPAaHC(HOPMATOPOB.
Pacuer u BeIOOD cereif u
anmnaparoB 3allnThl
HanpsbkeHueM 1o 1000 B.
Br16op anmapaToB 3amiuT.
Br160p ceuenust npoBoOB,
ka0eell 1 MIMH 10 Harpesy.
Br16op ceuenus
MPOBO/JHUKOB T10
HKOHOMHYECKOH IUNIOTHOCTH
TOKa U I10 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHUTEIILHBIX
ANEKTpoycTaHoBOK. /TIp/

IK-2-V1

J1.1
JI1.8J12.3J13.
1
0132 53

33

OcobeHHOCTH
TpaHC(HOPMATOpPOB B
cucremax
ANEKTPOCHAOKEHHUS.
[MpuHIMI peryaupoBaHus
HaTPSHKEHUS B CUIIOBBIX
TpanchopMaTopax.
ABTOTpaHC(OPMATOPHL
KoncTpykTBHOE
BBITOJIHEHHE BHYTPHUIIEXOBBIX
AIEKTPUYECKHI ceTei.
OcHOBHOE
AIIEKTPOOOOPYIOBaHNE
1exoBbIX cerell. /Cp/

24

I1K-2-31 TIK-2-
V1IIK-2-Bl

J1.1
JI1.8J12.5J13.
1
013253

Pa3gen 4. BuyrpuszaBojackoe
3JIeKTPOCHa0KeHue




4.1

Haznauenne u ocobeHHOCTH
ANMEKTPUIECKHUX CeTei
BHYTpPH3aBOJICKOTO
AIEKTPOCHAOKEHHS
HanpsbkenueM Beie 1000 B.
Bo3pymiHsie TUHUH.
KaOenbHble THHUH.
ToxonpoBosl. CxeMbl U
OCHOBHOE
ANIEKTPOOOOPYIOBAHNE
TJIAaBHBIX TTOHU3UTEIBHBIX
noacranuuii. Kaprorpamma
Harpy3ok. /Jlex/

[K-2-31

J1.1
JI1.8J12.3
2.4
JI2.5713.1
0132 33

4.2

Pacuer BO3IyIIHBIX 1
KaOeNbHBIX JINHUHA. Be1OOp
ceueHus Toxkomnposona. /IIp/

IK-2-V1

J1.1
JI1.8J12.3J13.
1
0132 53

43

KoMnaHoBKa T71aBHBIX
MOHU3UTENBHBIX ITOICTAHIAH.
IMpumeHeHue 6I0YHBIX
cxeM.Koncrpyxkuun
pacIpeneuTenbHBIX
yerpoiicts. /Cp/

14

IK-2-31 TIK-2-
V1IIK-2-Bl

J1.1
JI1.8J13.1
30132 33

Pasnea 5. Koporkue
3aMbIKAHUS B CHCTEMAaX
3JIEKTPOCHADKEH U

5.1

DNEeKTpO’HEPTeTHIECKas
CHUCTEMA KaK CIO0XKHAsI
JMHAMHYECKasi CHCTEMA.
IMoHsTHE O TMHAMHYECKOM
PaBHOBECHH B CHCTEMAaX
ANEKTPOCHAOKEHHUSI.
OCHOBHBIC IOHATHUS U
COOTHOIICHUS BEINYUH TOKOB
KOPOTKOTO 3aMBIKaHUSI.
DIEKTPOJMHAMHUYECKOE U
TEPMHYECKOE ICHCTBHS TOKOB
KOPOTKOTO 3aMbIKaHUS.
Be160op u mpoBepka
BBICOKOBOJIBTHOU
ammapartypsl. /JIex/

I1K-2-31

J1.1
JI1.8J12.3J13.
1
0152 53

52

MaremaTtnueckue MoJIeNn
JIMHUI, TEHEPAaTOPOB,
TpaHchopMaTopoB U IIp.
Pacuer TokoB KOpOTKOTO
3aMbBIKaHUSI B OTHOCUTEIIbHBIX
equHUIax. PacueT TOKOB
KOPOTKOT'O 3aMbIKaHUsI B
VMEHOBAHHBIX CAMHHIIAX.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS OT UICTOYHUKA
HEOTPaHUYEHHOW MOIIIHOCTH.
Pacuer TokOB KOpOTKOTO
3aMBIKaHUS B YCTAaHOBKAX
HanpspkeHuem 10 1000 B.
Pacuer BeKTOpHBIX 1uarpamMm
WU YTJIOBBIX XapaKTEPUCTUK
6e3 yuera APB u ¢ yuerom
APB. /TIp/

10

[IK-2-V1

J1.1
JI1.8J12.3J13.
1
0152 53

53

OTobpaXkeHHNEe IePeX0THOTO
mpouecca B
JIMHEapu30BaHHOU crucTeme
BTOPOTO MOPSAKA.
MaremaTtnueckue MoJeNu
SIIEMEHTOB

sHeprocuctTemsl. /Cp/

I1K-2-31 IIK-2-
V1IIK-2-Bl

JI1.1 J11.8
30132233




Pa3nen 6. Komnencanus
PeaKTUBHOM MOIIHOCTH

6.1

[Tonsatue o peakTUBHOU
MOIITHCOTH H €€
KoMIeHcauuu. bananc
AKTUBHBIX U PEAaKTUBHOM
MOIIHOCTH. OCHOBHBIE
HOTPeOUTENH PEaKTUBHOM
MOIIIHOCTH (ACHHXPOHHBIE
JIBUTATEIH, CUIIOBbIE
TpaHC(HOPMATOPHL,
npeoOpa3oBaTeNbHbIE
YCTaHOBKH U J1p.). CpencrBa
KOMIICHCAIINY PEaKTUBHOM
MoIHOCTU. OCHOBHBIE
pacueTsl Ipu KOMIIEH AU
PEaKTHBHOM MOLITHOCTH.
KonctpykTBHOE
BBITIOJIHEHHE U Pa3MeLIeHUe
KOMIIEHCUPYIOIIHX
ycTpoicTB. /JIex/

ITK-2-31

J1.1
JI1.8J13.1
01322 33

6.2

BEI1600p KOMITCHCHPYIOTITIX
yerpoiicts. /Tlp/

[IK-2-V1

J1.1
JI1.8713.1
013233

6.3

3HayeHue MEpOIPUATHIA 1O
KOMIICHCAIINY PEaKTHUBHOM
MOIIIHOCTH. Bnusnue
PEaKkTUBHOM MOIIIHOCTH Ha
MIOTEPU MOLTHOCTH U
3JIEKTPO3HEPTUH.
OpraHu3aluoHHbIE
MEpONPHUATHS IO
KOMIICHCAIINY PEaKTUBHOM
MOILHOCTY: NIPaBUIIbHBII
BBIOOp JBUTATENEH,
MOHMKEHUE HAIPSKEHUS
Majo3arpy:KeHHbIX
JIBUTATeJIeH, orpaHYeHUe
XO0JIOCTOTO X0/ U T.II.
B3anmooTHOImEHUS
SHEProCHAOKAFOIIIUX
opraHusanuii u
MoTpeOuTENeH
3JIEKTPO3HEPTUH.
HopmaruBHas toKyMeHTaIHs
B 00J1aCTH KOMIEHCAIIUH
peakTuBHOM MOmHOCTH. /Cp/

15

I1K-2-31 TIK-2-
VY1IIK-2-Bl

JI1.1 J11.8
0152 53

Pa3nen 7. Pejeiinas 3anmura
3J1eKTPOYCTAHOBOK




7.1 [ToBpexxnenue u 7 10 TIK-2-31 JI1.1 J11.2
aHOpPMaJIbHBIC PEKUMBI JI1.8J12.5J13.
paboTHI B SHEPTETHIECKUX 1
cucremax. [IpuHIHIIEL 013233
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
(3amura reHepaTopos,
TpaHC()OPMATOPOB,
JIBUTATEJICH U T.IL.).
ABTOMaTHYECKOE IOBTOPHOE
BKitoueHue (AIIB).
ABTOMaTHYECKECKAs
yacToTHas pasrpyska (AUP).
[Tonsitue o
MHKpOTPOIIECCOPHOM
peneiinoii 3auure. /Jlex/

7.2 Pacuer ycraBok pene 7 8 TIK-2-V1 J.1
TOKOBOM 3amutsl /T1p/ JI1.8J13.1

313233

7.3 DJIeKTpOMeXaHHUECKHE pelie: 7 16 TK-2-31 TIK-2- J1.1
ANIEKTPOMAarHUTHEIE, V1 IIK-2-B1 JI1.8J13.1
WHIYKUUMOHHBIE. Pene ¢ 213233
TepMETU3NPOBAHHBIMH
KOHTaKkTaMu. VICTOYHUKH
ONEpaTHBHOTO TOKA Ha
MTOCTOSTHHOM H TIEPEMEHHOM
Toke. TenemexaHuzanus u
JUCTIeTYepu3anus Ha
NEKTPOCTAHLMSIX U
MOJICTAHIIUSX. DKCILTyaTaINs
U(pPOBEI3 yCTPOIiCTB
peneitnoit 3amurel. /Cp/

7.4 [ToaroroBka u caaua 7 27 [TK-2-31 JIT.1JI1.2
sK3aMeHa /JK3aMeH/ JI1.3 J11.4

JI1.5 J11.6
J1.7
JI1.8J12.1
J2.2J12.3
2.4
JI2.5J13.1
31 32 33
5. ®OH OIEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsI padoTa, TeCT, KOJJIOKBUYM, IK3aMeH M T.II), BONPOCHI A5
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponrsHoe r][;;m;e}fﬂeMHe B
KM MepOTpHATHE JTUKATOPBI OTIPOCHI JUTSI TIOJTOTOBKH

KOMIIETEHIIAHN




KM1 Iloaroroska k IK-2-31 1) OxapakrepusyiTe TOIIUBO-3HEPTeTUIECKUH KoMIeke Pd.
YCTHOMY OIIPOCY MO 2) Ilepeuncnute TUMBI SNEKTPOCTAHLUI
pa3zneny "Beenenue 3) I'me HAXOIAT IPHMEHEHHE IEKTPOXUMHUYECKIE TEHEPATOPHI?
B DHEPIETHUKY. 4) Yto Takoe YIHEPrOEMKOCTh SHEPrOHOCUTENS?
BripaboTka 5) Kakue TUmbl TEIIOBBIX ABUraTeneil uemnoap3yoT Ha TOC?
AIIEKTPUYECKOH 6) Kakyro (hyHKIIHIO BBITOJTHSCT SKOHOMa3ep?
sHepruun" 7) Uem otmmuarores I'TY ot IITY?
8) st wero ADC BBIIOJHAIOT MO 2-X U 3-X KOHTYPHBIM cXeMam?
9) Uto Takoe OMoJOrHuecKast 3anura’?
10) Kaxue Tl TypOHMH uenonb3yor Ha [OC?
KM2 [ToaroroBka x [TK-2-31 1) UTo MOHUMAIOT MOJT JIEKTPOIHEPTETHIECKOM CUCTEMO?
YCTHOMY OIIpOCY 110 2) Kakue s1eMeHTBI COCTaBIISIIOT SHEPTeTHUECKYIO CUCTEMY?
pazneny "OOmue 3) Kak knaccupHUUIUpPYIOTCS YCTAHOBKH MO HAICKHOCTH
CBEJICHUS O ANEKTPOCHAOKECHUS?
CHCTEMAaxX 4) Yrto Takoe dIEKTpUIECKas CEeTh?
ANEKTPOCHAOKEHHS 5) Kak paccUuTBHIBAIOT ANIEKTPUUECKUE HATPY3KHU?
IIPOMBILIJIEHHOTO 6) ITo xKakuM KpUTEPHIM KIIACCUPHUIIUPYIOTCS MEKTPOIPUESMHUKH?
npennpusaThs” 7) Ha xaxue rpymims! moapasaesnsroTces JIEKTPOIPUEMHIKH 110 PEXKIMY
paboTsI?
8) Kakue »nekTponprueMHUKH OTHOCSTCS K IEPBOM KaTETOPHH MO
HaJISKHOCTH JIEKTPOCHAOKEHUS?
9) Kakue a1eKTponpueMHUKH OTHOCSTCS KO BTOPO KaTeropuu 1o
Ha/ICKHOCTHU DIIEKTPOCHAOKEeHUs?
10) Kakue 37eKTponpueMHUKN OTHOCSTCS K TPETEl KaTeropuu 1o
HaJISKHOCTH JIEKTPOCHAOKEHUS?
11) HaznadeHue u BUJ CyTOUYHOTO TpaduKa MIEKTPUIECKIX HATPY30K
12) Ha3HaueHue U BHJ TOJOBOTO rpaduka MEKTPHYECKUX HArPY30K
KM3 [ToaroroBka k [TK-2-31 1) Ay 9ero CIyKUT W 4TO MPEACTABISET cO00M reneparop?
YCTHOMY OTIPOCY O 2) [l gero mpeqHa3HaueH TpaHC(HOPMATOP, M U3 KAKHUX YacTel OH
pasnerny coCTOHUT?
"BHyTpHLIeX0BbIE 3) KakoBo Ha3HaueHre MarHuT npoBoaa?
ANEKTPUIECKUE 4) Kak onpenensioT moTepu B Tpanchopmarope?
nenu"” 5) Kak ocymecTBisieTcst peryInpoBaHie HAPSDKCHUS B
TpanchopmaTtopax?
6) Uto BKIIOYaET B cebs1 TpaHchopMaTopHast MOACTAHIINA?
7) Kak ompeznensioT MecTo pa3MerneHus TpaacdopmaTopHoit
MOJICTAHIINY Ha TPEATIPUATHU?
KM4 [ToaroroBka x [K-2-31 1) Ilepeuncnure cnocoObl KaHATU3AIMU dJIEKTPUUECKON dHEPTUH 10 1
YCTHOMY OTIPOCY I10 kB u Bbitie 1 kB
paszaeny 2) Kak pou3BoIST BEIOOp cedeHus kabeneit?
"BuyrpusaBoackoe 3) Uro Ha3BIBAETCSl SKOHOMUYECKIM CCUCHHEM IPOBOIa?
aneKTpocHadxeHue" 4) Kakue tunst JIDII BBl 3HaeTe?
5) YUro Takoe “npomnyckHas crocodHocts” JIDII? OT yero oHa 3aBUCUT?
6) ITepcriekTHBEI pa3BATHA 3aKPHITHIX JIDIT
7) Uto Takoe ra3on30IMpoBaHHBIC Kabenu?
8) Uro npexacrapnstoT coO0i KOHCTPYKTUBHO BO3AYIIHBIC JIMHUA?
9) Ilepeuncnure THIBI TOKOIPOBOJIOB.
KM5 [ToxaroroBka k [TK-2-31 1) Kakoe cocTosiHAE CHCTEMBI JIEKTPOCHAOKEHHE TIPUHSITO CUUTATD
YCTHOMY OIIpOCY 110 yCTaHOBUBIIEMCS?
pazzneny "Kopotkue 2) KakoBbl IpUYMHBI BOBHUKHOBEHHSI AJIEKTPOMATHUTHBIX ITEPEXO0TIHBIX
3aMBIKaHUS B MPOIIECCOB B CHCTEMAaX JJIEKTPOCHAOKEHNUS?
cucTemMax 3) Uro Ha3BIBAIOT KOPOTKUM 3aMBIKAHHAEM?
JNeKTpocHab eHus" 4) Kakue 3a1auu pemaroT Ipu pacueTe IeKTPOMarHUTHBIX
NePEXOIHBIX TPOLECCOB?
5) IepeuncnuTe KOIMYECTBEHHBIE OIIEHKN XapaKTepa IIepexoTHOTO
mporecca
6) Uto ouleHNBaeT TepMHUYECKask CTOMKOCTb IepexXoHOro npouecca?
7) Ilo xako¥i BeTHMYHHE OLIEHUBAIOT AJICKTPOANHAMUYECKYIO CTOMKOCTE?
8) Ot "ero 3aBUCHT JTUTEIBHOCTH MEPEXOTHOTO Tporiecca?
KM6 Iloaroroska k IK-2-31 1) [laiiTe onpeneneHne peakTHBHOW MOIIHOCTH

YCTHOMY OIPOCY 10
pazneny
"KoMmnencarus
PEaKTUBHOM
moitHoctu""

2) Ilepeuncnure ycTpoiicTBa, KOTOPBIE CHUKAIOT KOI(DPUIIHEHT
MOIIIHOCTH CHCTEMBI

3) ITepeuncnure OCHOBHBIE THIIH KOMIIEHCHPYIOIINX YCTPOHCTB
4) Kax mpou3BoAsT BEIOOP KOMIIEHCUPYIOIIUX YCTPOUCTB?

5) YKaxxute MecTa yCTaHOBKH KOHIEHCATOPOB Ha MOACTAHINH




KM7

[ToaroroBka k
YCTHOMY OIIPOCY HO
pazneny "Peneitnas
3aImTa
ANIEKTPOYCTaHOBOK"

IK-2-31

1) Kaxue TpeboBaHUS MPEABSIBISAIOTCSA K yCTPOUCTBAM 3aIIUTHI?

2) Kakue cpencTBa UCIIONIB3YIOT AJIS 3aILUTHI CETEH OT KOPOTKUX
3aMBbIKaHUN?

3) Uro Takoe BpeMATOKOBas XapaKTepUCTUKa?

4) Ot yero 3auMIIaeT e KOMOMHUPOBAHHBIN aBTOMAaTUYECKUIt
BBIKJIIOYATENb?

5) Kax BBIOMPAIOT TOK CpabaTHIBAHUS CPEICTB 3aIIUTHI?

6) B xakux sJeMeHTax dNeKTPUIECKOi CeTH BO3HUKAIOT MOTEPH
SHEpruu?

7) Uem onpenemnsieTcs BEMMYMHA ITOTEPh SHEPTHH B AEKTPHUCCKIX
cersax?

8) Kaxoii sHepreTHuecKuii mokasarenb HOPMUPYETCS AT KPYIMHBIX
noTpeduTesneil SHepruu 1 noyemy?

9) Ilepeuncnure Mepsl, MPUMEHAEMBIE [UTS TIOBBIIICHNS KAYeCTBa
HOTPeOIIEMOI JIEKTPOIHEPTUN

KMS8

DK3aMeH

1.TonnuBHO-3HEpreTUUECKUil KomIuiekc PO

2.Enunas sHepreruueckas cucrema PO

3.PeiHOK 3nexTposnepruu PO

4.0co6eHHOCTH B OCHOBHBIC TPEOOBAHNS K CHCTEMaM
ANIEKTPOCHA0KEHHUS TPOMBIIUICHHBIX TPEIIPUITHI

5.0OcHOBHBIE MOJIOKEHHS TEXHUKO-3KOHOMUYECKHUX PACUCTOB B
3IeKTpOoCHAOKEeHNH. HanpsokeHns aIeKTprIecKux ceTei
6.PexxrMbl HEHTpanu SNeKTPUIECKUX ceTel

7.IlpuemMHUKH D5 NPOMBIIUICHHBIX TPEANPUATHI
8.XapakTepHrcTHKa AIEKTPONPHEMHNAKOB M0 HAZIEKHOCTH
9.PexxuMBI paboTHI AMEKTPOIIPUEMHIKOB

10.2nexTpudeckue Harpy3K U ux rpaduku

11.Ha3Ha4yeHue 1 0cOOCHHOCTH AIEKTPHIECKHX CeTeil HAPsDKCHUEM JI0
u Beire 1000 B

12.Bo3aymiHble TUHUN

13.KabenbHble THHIH

14. ToxorpoBo b

15.CxeMBI 1 OCHOBHOE 3JIEKTPO0OOPYI0BaHHE INIaBHBIX
MOHU3UTENBHBIX MOJICTAaHLUI

16.CtpykTypa 1IeXOBBIX ITOJACTAHLIUN U ceTel

17.BBI00Op yrcna 1 MOITHOCTH CHIJIOBBIX TPAHC(HOPMATOPOB
18.Bp160p MecTa pacnooKEHHUs TIIaBHBIX U EXOBBIX MOJCTAHIIUI
19.Pacuer TOKOB KOPOTKOT'O 3aMbIKaHHS
20.27eKTpOAMHAMUYECKOE U TEPMUYECKOE IEHCTBUS TOKOB KOPOTKOTO
3aMBIKaHUS

21.BBIOOD 2MEKTPUYECKUX alapaToB U TOKOBEAYILINX YacTen

22 DNeKTpUYECKHI pacdyeT OCBELICHHS

23.CpezncrBa KOMIIEHCALUN PEAKTUBHON MOLIHOCTH

24.0cHOBHBIE pacyeThl IPH KOMIICHCAIIUH PEAaKTHBHONW MOIHOCTH
25.KOHCTPYKTHBHOE BBIIIOJHEHUE U pa3MeIleHHe KOMIIEHCHPYIOIUX
YCTPOMCTB

26.TpeboBaHUs K peIeHHON 3alIUTe AMEKTPOYCTaAHOBOK
27.3amuTa 1 aBTOMaTHKa JMHUH dJEeKTponepeiaun.

28.3amuTa 1 aBTOMaTHKa JIEMEHTOB CTaHLMH, TOACTaHLIUS U
noTpeOuTeNel MEKTPHUIECKON SHEPTHUH (3aIINTa TEHEPATOPOB,
TpanchopMaTopoOB, IBUTATENEH U T.I1.)

29.TlousaTHs 00 aBTOMATHYECKOM MOBTOpHOM BKiIroueHHU (AIIB) u
AaBTOMATHYECKOI 9acTOTHOI pasrpy3ke (AUP)

30.Peanusanus peneifHOM 3alUThl 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

Ha3panne
paboTsl

IIpoBepsiemsbie
WHIUKATOPBI
KOMIIETCHITUHA

Conepxanue paboThl




P1 Hoxnan no IK-2-31;11K-2- IIpumeps! TeMbI JOKIAN0B [0 CAMOCTOSTENBHOM paboTe
CaMOCTOSATEIbHOM Y1;IIK-2-B1 1) Duepreruka PO u 3apyOeKHBIX CTpaH
pabore 2) CrpoutenbeTBo moTHH [ OC

3) Ocob6ennoctu paboTsl 'DC B GanaHce MOITHOCTH (B CyTOUHOM
rpaduKe Harpy3KH)

4) Texumueckoe BogocHadxenue TOC u ADC

5) TornmmBHOE X03MHCTBO AIEKTPOCTAHINI

6) OCHOBHBIE MTOJIOKEHHS TEXHUKO-IKOHOMUYECKUX PACUETOB B
AEKTPOCHAOKCHUH

7) OcobenHocTH TpaHcHOPMATOPOB B CHCTEMAX EKTPOCHAOKESHUS
8) [IpuHIUT perynupoBaHUs HANPSHKEHUS B CUIIOBBIX
TpanchopmaTopax

9) ABTOTpaHChOpPMATOPHI

10) KoHCTpYKTHBHOE BBHIITOJTHEHHE BHYTPUIIEXOBBIX IEKTPHICCKHUI
cerei

11) OcHOBHOE 31€KTPOOOOPYIOBAHHE LIEXOBBIX CETEH

12) KoMIOHOBKA TJIaBHBIX TOHU3UTENBHBIX MOICTAHIINI

13) [IpumeHeHne OIIOUHBIX CXEM

14) KoHCTpYKIIMH pacnpeAeIuTeNbHBIX YCTPOHCTB

15) OtoOpaxkeHHe IepexoJHOTO Mpoliecca B IMHEapU30BaHHOM CUCTEMe
BTOPOTO MOPSIIKA

16) MaremaTHuecKre MOJETIH HIEMEHTOB SHEPTOCHUCTEMBI

17) DnexTpoMexaHUUECKHE pee: 3JIEKTPOMarHUTHbIE, MHIYKIMOHHBIE.
Perne ¢ repMeTH3UpOBaHHEIME KOHTaKTaMHU

18) McTouHMKH OIIEpaTHBHOTO TOKA Ha IMTOCTOSHHOM U IIEPEMEHHOM
TOKE

19) TenemexaHuzanys U AUCHETYEPU3ALIMS HA IEKTPOCTAHLUAX U
TIOJICTAHITHSX

20) OkcmryaTanus HUQGPOBBIE YCTPOUCTB peleiiHON 3aIUThHI

5.3. OIIeHO‘-IHbIe MaTepuaJibl, HCIIOJIb3yEMbI€E JJIA JK3aMEHa (onncalme 6I/I.J'IeTOB, TECTOB H T.l'l.)

DK3aMeHAlMOHHBIN OUJIET 0 AUCUUILTMHE BKIIOUAET B ce0sl 1Ba TEOPETHYECKUX BOIPOCHI 10 TeMaM, U3JI0KEeHHBIM B 4 pa3zaerne
nanHo# PII/I. busersl XxpaHsaTes Ha kadeape U YTBEPIKICHBI ¢ 3aBEAYIOIIHM.

O06pa3zerr sK3aMEeHAIIIOHHOTO OnieTa:
MuHHCTEpCTBO HAYKH U BBICIIEro oopasoBanus Poccuiickoit denepanuu
HoBoTpowunkuii ¢pumman
®denepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHS
Beicirero obpazoBanHust
HannonanbHbIN UCCIEI0BATENBCKUI TEXHOIOTUYECKUN YHUBEPCUTET

«MHUCHC»

Kadenpa a1mexTposHepreTHKH U 3IeKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «O01mas sHepreTuKa»
Hamnpasnenue: 13.03.02 DaexkTpo3HepreTHKa U IEKTPOTEXHUKA
®dopma 00yueHust: O4Hast, 3a0YHAs

®dopma poBeaeHN SK3aMeHA: MHCEMEHHAS

1. Equnas sHepreruyeckas cucrema PO.

2. 3amura 1 aBTOMaTHKa JUHUN 2JIEKTPOIepeadn.

IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS
DnekTpuyeckas CTaHIUS — 3TO. ..

OJICKTPOYCTAHOBKA, IMPOU3BOAAIIASA SJICKTPUICCKYHO SOHCPIHUIO
9JICKTPOYCTAHOBKA, MPOU3BOAAIIAA SJICKTPUICCKYIO U TCIIJIOBYIO DOHCPIHIO
OJIEKTPOYCTAHOBKA, TPOU3BOAAIIAA DJICKTPUICCKYIO WIN SJICKTPUUICCKYIO U TEIIJIOBYIO DOHEPIUIO

Dnexrpudeckast HOACTAHIUS — 3TO. ..

3IIEKTPOYCTAHOBKA, IIPETHA3HAUCHHAS IS IpHEMa B IPeoOpa30BaHUS IEKTPHUECKOH SHEPTUH
3NIEKTPOYCTAaHOBKA, B KOTOPOH MPOU3BOAUTCS, IPeoOpasyercs, MOTPeOIsIeTCs AIEKTPOIHEPTHs
3NEKTPOYCTaHOBKA, IPONU3BOAIIAS IEKTPHUYECKYIO U TEIIOBYIO SHEPIHIO

B coctas EDC PO He BX01UT 00beANHEHHAS SHEPTETHYECKAsl CHCTEMA
Vpana

Cubupu

Boctoka

Cesepo-3anana

CesepHoro Kapka3za




TpanuuoHHbIE 3IEKTPOCTaHIMH 3TO. ..
K3C, CoC

I32C, TEOT2C

ADC, I'9C, KBC

MexaHuueckass 3HEPTHs BOJHOTO TIOTOKA PeKH (TUAPABINYECKAs SHEPTHS ) IPeoOpa3yeTcs B AISKTPUIECKYIO SHEPTUIO Ha
ADC

T2C

IaC

KADC

OCHOBHOﬁ THII 3HeKTpOCTaHHPII>II pacnonaraeMLIﬁ B IICHTPC JICKTPHUICCKUX U TCIJIOBBIX HArpy30K
Ty

IP3C

ADC

I'2C 1 TADC

oI

OHeprus, BeIIeNnsieMas IPU CTOpaHHK KaMEHHOTO YIiisi, Topda, ra3a, HeTH U APYTHX BUAOB TOILIHBA, IpeoOpas3yercs B
AIIEKTPUIECKYIO SHEPTUIO Ha

ADC

T2C

IaC

KADC

MexaHuueckast 3HEpIHs BO3JLYIIHOTO ITOTOKA IIPe00pasyeTcst B AMEKTPUUECKYIO SHEPTUIO Ha
ADC
T2C
IasC
BoC

Kakwue a5ekTpocTaHIMy OTHOCST K Pa3psily BEICOKO MaHEBPEHHBIX ?
KOH/ICHCAIIOHHBIC

TEIIOAJIEKTPOIIEHTPAIIH

THIPOIEKTPOCTAHIUI

aTOMHBIE 3JIEKTPOCTaHIIUN

reoTepMalibHbIE 3¢

Io KakuM IpH3HAKAM PA3[CISIIOT EKTPUUECcKre cTaHK? BriOepuTe OAKH WM HECKOJIBKO OTBETOB!
0 BHJTY UCIIOJIB3yeMOH SHEPTUH

IO BHJLY TEIJIOBOTO JIBUTATEIIS

MO BHUJY YEKTPUIECKOTO JIBUTATEIs

1O BHJY OTITyCKaeMOM SHEPruu

TIpUHIUIIBI TOCTPOCHUSI CXEM BJICKTPOCHAOKECHHSI
OTKa3 OT XOJIOHOTO Pe3epBa

pazzenbHas paboTa JIMHHUN 1 TpaHCHOPMATOpPOB
1enecooOpasHoOCTh

HAJISKHOCTh

riyboKOe CEeKIMOHUPOBAHUE

K I kaTeropun mo creneHu 6ecrepeboifHOCTH AMEKTPOCHAOKEHUS OTHOCATCS IEKTPOIPHEMHUKH
NepephIB B IIEKTPOCHAOKEHNH, KOTOPOE BIICUET 3a c000 00s3aTenbHoe OTKIII0UeHHEe 000pyI0BaHe
OTIACHOCTb JUISl KM3HH JIFO/IeH

KOPOTKHE 3aMBIKaHUS

IepepsiB B anekTpocHabxkenuu 11s [ kareropuu 1omyckaeTcst Ha Bpemst
BKJIIOUYCHUS pe3epBa CHJIaMH JISKYPHOTO ITepcoHaa

AaBTOMAaTHYECKOTO BKITIOUECHUS pe3epBa

BBINOJIHEHUS OTIEPALIUi JUCTIETYEPOM

I'mybokoe ceKMoHNpOBaHUE TIPUMEHSIETCS JIST
YMEHBLIEHHS CONPOTUBJICHUS

00ecIeyeHNsl U MOBBIIICHUS HAJISKHOCTH
YMEHBIIEHHSI KOJIMYECTBA JIEKTPUUYECKUX anmapaToB

ITuTanue KPyMHBIX U 0CO00 KPYIMHBIX MPEANPUSITHI BBINOIHIIOT HANPSHKEHUEM




110 kB
220 kB
6 kB
330 kB
500 kB
35xB

Pacuer Harpy3ox npousBoguTCcs

MOCJIE COCTaBIIEHUS CXEM EKTPOCHAOKEHUS
Ha 3aKJIIOYUTENBHON CTaluy NPOEKTUPOBAHUS
Ha HAa4aJIbHOU CTaJAUU IPOCKTUPOBAHUS

HcxoaHble naHHBIE [UIs ONPENENCHUS Harpy30K
TeHepalbHbIN IIaH

BEZIOMOCTb HAarpy30K

cxema

YCTaHOBJIEHHAsI MOILHOCTh

K02 pUITEHTBI

YacToTa BpalieH!H TypOOreHepaTopa, py YUCIIe map MOJCOB p=2
750 06/MuH

300 06/Mun

1500 06/MuH

3000 06/MuH

1000 06/Muu

CusoBblie TpaHcHOPMATOPBI M ABTOTPAHCHOPMATOPBI IIPEAHAZHAYCHBI
JUTSL TIOHWYKEHUS HATIPSDKEHUS M TOKa

JUTS TIOBBIIICHHUS HATIPSDKCHUS U TOKA

JUTSL IPeoOpa30BaHusI HAMIPSHKEHUSI

JUTS TipeoOpa3oBaHus TOKa

JUTSL IPe0OPa30BaHUSI SHEPTUH C OJHOTO HAMPSIKECHHS HA IPYroe

MourHocTh Tpanchopmaropa I'TIIT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaThs U pEaKTUBHOM MOITHOCTBIO CUCTEMBI
PEAKTUBHOM HArpy3KOi NpPEeANpPUATUS U PEAKTUBHOM MOIIHOCTBIO CUCTEMBI

aKTHBHOM HarpySKop“[ OpeaAnpusATs 1 MOJIHOM MOIITHOCThIO CUCTEMBI

HauBsrogneiimas MOIIHOCTH TpaHCHOPMATOpPA 3aBUCHT OT
BEJIMYMHBI XapakTepa rpaduka deKTPUIECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWsl Harpy3KH 10 rojjam

YHCIIa 9acoB pabOTHI IPEIIPHATHSL

CTOMMOCTH 3J1€KTPOIHEPTUH

3apInIaThl 00CITY)KHBAIOIIETO TIEPCOHANA

Yucio 1exoBBIX TpaHC(HOPMATOPOB OMPEEIAETCS

TUTIOM TpaHcdopMaTopa

eIMHIYHONM HOMHUHAJIBHOW MOIIJHOCTBIO TpaHchopMaTopa
koa(durmenTom 3arpy3ku TpaHcpopmaropa
TeMIIepaTypoi BO31Lyxa

BrIxirouarenu Harpy30K MpeaHa3HaAYeHbI TS
KOMMYTaI[UFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Pa3beauHuTeny npegHa3sHadeHsl M1

CO3JIaHUs BUAMMOTO pa3phiBa IIPU PEMOHTE AEKTPOOOOPYJOBAHUS
KOMMYTAIIIH JIFOOBIX TOKOB

ABTOMAaTUYECKOIO OTKIIIOYEHHS TOKOB

IepeBojia ¢ 0IHOM NapajieNbHOM BETBU HA JPYTYIO

PazbeauHuTENM BEIOUPAIOT 110

HOMHHAJIHBIM ITapaMeTpam

Harpy3Ke BTOPHYHBIX IIeTien
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTPaHUYECHHS




KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINM. .
pyOsIIero THMa

MOJIBECHOTO THIIA

TOPU30HTAIBHO - TIOBOPOTHOTO THIIA

KaTsIIEero TUIa

BaKyyMHOT'O THIIa

PazpequHUTENAMH HE JOMYCKACTCS BBINOIHITE CIEAYIONINE ONEePaIiy
OTKJIIOUCHHUE U BKIIFOUEHHE HEHTpaseil TpaHCGOpMaTOPOB B JFOOBIX PeXKUMaX
CO3JIaHHE BUIUMOTO Pa3phIBa B OTKIIOYEHHOH AJIEKTPUIECKOH [eTn
OTKJIFOUCHHUE U BKIIOUCHUE 3aPSIHOTO TOKA IITHH

OTKJIIOYEHHUE TOKa HArpy3Ku 1o 15 A mpu Hanpspkenuu a0 10 kB
OTKIJIIOUYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3zwequHUTENN BEIOUPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3Kke BTOPUYHBIX LieHen
JEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUCHUS

KopoTko3ambikaTens - 3T0 KOMMYTAIlHOHHBIH anmapar...

MpeaHa3HaYeHHBIN Ul OTKIIIOYESHUS SIEKTPHUYECKOH 1IeNH B HEHOPMAJIBHBIX peKUMax paboTsl TpaHcopmaTopa
NpeaHa3HAaYeHHBIN JUIsSl OTKIIIOYEHUS IEKTPUUYECKOI ey PU KOPOTKOM 3aMbIKaHUU

TIpeHa3HAYCHHBIN JUTS CO3/IaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B IIEMTH TpaHchopMaTopa Mpu BUTKOBOM 3aMbIKaHHN
BHYTpH TpaHc(opMaTopa ¢ IebI0 €ro AalbHEHIIEro OTKII0YSHHUS

C CaMOBO3BpATOM MpeHA3HAUYEHHBIH JUIs CO3MaHHUs UCKYCCTBEHHOT'O KOPOTKOTO 3aMbIKaHHUs P BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaueHHBIHN JUIsl yIPaBIEHUS JEKTPUUIECKOM Lenbo IPU KOPOTKUX 3aMbIKaHHUSAX

Otaenurenyu nperHa3zHauYSHbBI

JUTSL PYYHOTO OTKJIFOUEHHS 00ECTOUYCHHBIX Ierei

JUTSL pyYHOTO OTKJIFOUEHHUS 1IeTIel 1101 Harpy3Koi

TS aBTOMAaTHYECKOTO OTKITFOYEHUSI 00€CTOYEHHBIX IIEei
JUISL TUCTAHIIMOHHOTO OTKIIFOUEHMS LieTneil ¢ Harpy3Kou
JUTSL aBTOMATHYECKOTO OTKJIFOUEHUS 1IeTiel 1101 Harpy3Koi

OTtaenurens OT Pa3beIUHUTENS OTIUYACTCS
rabaputamu

CTIIOCOOOM TalIeHHs TyTr

TUTOCKOCTBIO JIBHKECHUST HOXKEH

KOHTaKTHOM cucTteMoin

TPUBOJIOM

B otxmrouaronux anmapatax g0l kB He mpuMenseTcs crnocod rameHus Jyru
JIBUJKEHHME AYTH B MATHUTHOM I10JI€

MHOTOKPaTHbIA Pa3phIB LENN TOKA

raleHue Tyru B y3KHX LEIsaX

YIUIMHEHHE yTU

JieTieHNe AIMHHOM Myry Ha psif KOPOTKUX

ABTOMAaTHYECKUE BBIKIIOYATEIH IPUMEHSIOT B 2JIEKTPOYCTAaHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BeIirouarenu Harpy30K MpeaHa3sHaueHbl IS
KOMMYTaI[UF HOMUHAJIbHBIX TOKOB
OTKJIIOUEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Crioco0Bl rameHust MEeKTPUIECKOH TyTH UCTIONb3yeMble B anmapaTax 10 1000 B

raiieHHe YTy B Ta3aX BBICOKOTO JaBJICHUS, ABMKEHHE YT B MATHUTHOM MOJe, yIJTHHEHNE JyTH

YIAJIUHEHHE TYTH, IBM)KEHUE TYTH B MATHUTHOM I10JI€, TallleHUue IYTH B BaKyyMe

raleHue yru B BAKyyMe, yJUIMHEHUE yTU, JBI>KEHUE 1y B MATHUTHOM I10JIe

JlelIeHHE IIMHHOW AyTH Ha psjl KOPOTKUX, rallieHue Iyr'd B Macie, YIUIMHEHUE 1yra

yIAJIUHEHNE OYTH, IBU)KEHUE TYTH B MAaTHUTHOM I10JIe, AeNeHNe JUIMHHON YTy Ha Psii KOPOTKUX, TallleHHe TyTH B Y3KUX IIENAX

Jlis ramieHus 31eKTpudecKoil qyru B anmnaparax 10 u Bsie 1000 B ucnons3yercs
raiieHue B dJerase




raiieHue J[yru B Maciie

ranieHue 1yru B BaKyyMe

TaIllleHNe IyTY 3a CYeT CHHXPOHU3AINA MOMEHTA OTKITIOUEHHSI ¢ OECTOKOBOM May30i
raiieHue JIyra B y3KuX HIeJsX, yJUIMHEHUE TyTu

W3mepurensHble TpaHC(HOPMATOPHI TOKA TIPETHA3HAYCHBI IS
U3MEpPEHUs] IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

npeoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIE

M3mepurensHble TpaHcHOpMaTOPBI TOKA BBIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

I[H}I CHMIKCHUS TEMIICPATYPHI IJIABJICHUS BCTAaBKU B MPEAOXPAHUTEIIAX C HAIOJITHUTEIIEM UCTIOJIb3YCTCA
MeTautyprudeckuii 3 (et - Ha MOJOCKH MeIH HAIasHbI IAPHKU 0JI0BA

TPOPE3H, YMCHBIIAIOIINE CCUCHUE

YCTaHaBJIUBAIOTCA MapaUICJIbHBIC TIJITAaBKUE BCTABKU U3 PA3HBIX MaTCpUaIOB

TUIACTHHBI [IEPEMEHHOTO CEUCHHS

HaII0JIHUTCIIb, KOTOpBIﬁ IIpU ralliICHUU YT OKUCIACTCA (peaKHI/Iﬂ MMPOTCKACT C NMOIIOIICHUEM BHCPFI/II/I)

B xaudecTBe Marepuaiia riaBkou BctaBku npenoxpanureneit tuna IIKT ucnons3yror
cepebpo, aFOMUHUN

aTIOMHUHWH, CTaITb

MEb, ATIOMUHUNA

MeJib, CTalb

MeJib, cepedpo

IIpuMeHeHne KaKUX IUTaBKUX BCTABOK pa3peruactcsi?
KaJTHOPOBAHHBIX

HEeKaTHOPOBAaHHBIX

nro0oro THma

B 3aBHCHMOCTH OT CUTYaIlHU{

Kak cnemgyer BeIOMpaTh IpeIOXpaHUTETH?

M0 OTKITIOYaromIell cnoco6HoCTH

0 BKJIIOYAIOIIEH CIOCOOHOCTH

IO MPEeAEIbHO NOIIyCTUMOMY TOKY, BOSHUKAIOLIEMY NP BKIOYeHUH Ha K3

BrI00op cxeM 3MeKTPOCHA0KEHUS 3aBUCHT OT
KaTeropuu MoTpeouTenei

pacyeTHOI MOIIHOCTH

YOAJIEHHOCTH OT UCTOYHHUKA MTUTAHUS
KOJINYECTBA [TOACTAaHLIUI

PO3bI BETPOB

PazpenbHas pabora TMHUIN U TpaHCHOPMATOPOB IPUHUMAETCS
C IIEJIBIO YBEJIMYCHHUS COTIPOTHBIICHUS 1, yMEHBIICHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYTOBAHHUSL

YMEHBLIEHHUS MOTEPh

CeueHns MPOBOJIOB M JKWII Kabenel BRIOMpAtoT
MO TEXHUYECKUM YCIOBHSIM

0 Ha/ISKHOCTH

10 5KOHOMHUYECKHIM YCIOBHSIM

KaIlMTaJIbHBIM 3aTpaTamM

Ceyenust IPOBOJOB U KM Kabenel BEIOUPAIoT
0 CTI0CcO0y MPOKITAAKA

[0 HOMHHAJILHOMY HaIpshKEHUIO

0 CTOMMOCTH

0 MOTEPSIM HATIPSDKCHHS

JIvnus u3 xabenel, mpeHa3HAYEeHHAs [UIS IIepelauu IeKTPOIHEPTUU Ha PACCTOSHHUE HAa3bIBAETCS




KaOeNnbHBII KaHal
KaOenbHas TUHUS
KaOespHas TpaHIIIes
KaOenpHasg dcTakaaa

Pacumgpyiite mapky cuioBoro kadesst ACh 3*95

TPEX>KWIBHBIA Ka0eIh CO CBUHIIOBOM 000JI0UKOM ¢ METHBIMHE KIJIAMH, TUTOIIAABI0 CeUeHUs 95 MM2
JIBYXKHIIbHBIN Ka0Oellb CO CBUHLIOBOK 00O0JIOYKON C MEAHBIMHU KHUJIaMH, TJIOLIAIBI0 cedeHus 95 Mm2
TPEX)KUIbHBIN Ka0Oesb CO CBHHIIOBON 000JIOUKOW C AIFOMHHUECBBIMU KHJIaMH, TUIOLIABIO CEYCHUS 95 MM2

TexHUYECKHE YCIOBHS BEIOOpA CCUCHUI BO3IYIIHBIX M KAOCIBHBIX JINHUI
MO HAarpeBy pPacueTHBIM TOKOM

YCIIOBHSIM KOPOHUPOBAHHUS

MEXaHUYECKOU MPOYHOCTH

KaIMUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJeIeH s Teria TokoM K3

CI0Cco0aM MPOKIIAAKA

NOTEPSIM HaNpsDKEHHS B HOPMAIbHOM U IIOCI€aBaPUNHOM PEXUMax

BLI60p O9KOHOMUYECKHU uenecoo6pa3H0r0 CCUCHUSA MMTPOU3BOIAT
110 HOMWHAJIbBHOMY HAIPSAKCHUIO

10 SKOHOMHUYECKOH MIIOTHOCTH TOKa

IMPUBCACHHBIM 3aTpaTamM

IO HArpeBy paC4Y€THbBIM TOKOM

B 3aBucMMOCTH OT Ha3HAYEHUS IIMHOIPOBOBI TOAPA3IACIISIOTCS
Ha MarucTpaibHble

Ha paclpeenuTeIbHbIe

Ha aBapUiiHbIE

Ha TPOJIJIEHHbIE

Ha OCBETUTEIIbHBIE

Ha CMeIllaHHbIe

ITpu Tokax 6osee 3000 A mpy CASTYIOMIUX CEUCHUSIX MPUMEHSIOT IIHHBI
KOpoOJaThIe

MPSIMOYTOJIBHBIE TPEX MOJIOCHBIE

HPSMOYTOJIBHBIC IBYX TTOJIOCHBIE

KpYIJIble
IPSMOYTOJIbHBIE OJHOIIOIOCHBIE

TpanchopMaTOpbl TOKa He BHIOUPAIOT 110 CICAYIOIIEMY YCIOBHIO
0 KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOU HarpysKe

110 HaHpH)KCHI/I}O

10 OTKIJIIOYAFOIIEH CIIOCOOHOCTH

W3mepurenbHbIe TpaHCHOPMATOPEI TOKA BEIOHUPAIOT
110 HOMHHAQJIBHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U IMEKTPOJUHAMHICCKON CTOWKOCTH
10 XapaKTEPUCTHKE TOKOOTPAHHICHHS

0 HAarpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTops! ToKa pesHa3HAYCHBI

UL IpeoOpa3oBaHisI HEPBUYHOTO TOKA /10 3HAYCHUH Hanbouee yIoOHBIX UII H3MEPUTEIBHBIX IPHOOPOB

JUISL OT/EJICHUS IEPBUYHBIX IIeMel OT BTOPHYHBIX

JUIsl IpeoOpa3oBaHusl TOKa B IEPBUYHBIX LIETISX

JUTs IpeoOpa3oBaHusI MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHYIHH M JUTS OTJCICHIS IEPBUYHBIX [EMTe OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS TIEPEMEHHOTO TOKA

Kaxkye cxeMbI IPIMEHSIOT IIPH PABHOMEPHOM PACIpeIeIICHIH HArPY3KH 1O TUIOMIaIN?
paauasbHbIe

MarucTpajibHbIe

CMeEIIaHHbIC

KOJIBIIEBBIC

pacrnpenenuTeabHbIe




Kaxwue cxembl 2leKTpuYecKuX ceTell MPUMEHSIOT IPH HATWYHUU TPYIIN Harpy30K ¢ HEpaBHOMEPHBIM paclpeaeieHueM X 1o
IUIOIAIH 1exa?

panuaibHbIC

MarucTpajibHbIe

CMeELIaHHbIE

KOJIBLIEBEIE

Kaxumu mocTronHcTBaMu 0071a1al0T MarkCcTPaabHBIE CXEMBI DJIEKTPUUECKHUX CeTei?
HaJEeXKHOCTh

MpOCTOTa

JIeIIeBU3HA

BBICOKast THOKOCTE CETH

BCE MEPEUYHCIICHHOE

Kaxumu HegoctaTkamMu 001aJat0T paguaabHble CXeMbI?
HEIKOHOMUYHOCTH

OTpaHUYEHHAs THOKOCTh CETH

HeOOoIbIIast HaEKHOCTh

I'onoBo# pacxon NEKTPOIHEPTUU NPENIPUATHEM YUUTHIBACTCS
MOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJIEHHOH MOLIHOCTBIO

CPEIHET00BOM MOLHOCTHIO

T'omoBoe unciio 9acoB pabOTHI MPEAIPUATHS 3aBUCHUT OT
MOIITHOCTH MOTpeduTene

KaTeropuy HaJeXKHOCTHU B 3JIEKTPOCHA0KECHUH
CMEHHOCTH TIPEATIPHUATHS

Xapaxrepa IIPOH3BOACTBA

TEXHOJIOTUYECKOT0 Ipoliecca

B kakux ciaygasx 000CHOBAaHO COOPYXKEHHE 3aKPBITHIX TOACTAHINH?
IpU CTPOUTENBCTBE MOACTaHIUH ITyOOKOTO BBOJA

IPH PACIIOIOKCHUM HA CEIMTEOHON TEpPUTOPHHU ropoa

B 30HaX POMBIIIUIEHHBIX YHOCOB

HpU HEOOXOUMOCTH CHIDKEHUSI yPOBHS IIIyMa

HET BEPHOTO OTBETA

Jomyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOA0B HAa OPY 35 kB u BbilIe?

HE JOIyCKaeTcst

Jommyckaercs Ha Bcell Tepputopun OPY

JIOIIyCKaeTcs TOJIbKO HaJl OLUMHOBKOM, €CIIM 30HBI 3aIlIUThI CTEPIKHEBBIX MOJIHUEOTBOOB HE 3aKpBIBAIOT BCIO Teppuroputo OPY
JIOIIyCKAeTCs TOJIbKO HaJl CEKLMAMU U HIMHAMH

Kommiencupyromue ycrpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS MIPHU OMPEEIICHUH TOJTHON pacuyeTHOW MOIIIHOCTH, IPUMEHSETCS
JUISE KOMITIEHCAIIMH €EMKOCTHBIX TOKOB

JUISl KOMITEHCAIIMM pEaKTUBHOM MOIITHOCTH

JI7Is1 KOMIIEHCALIMH TTOTEPh MOIITHOCTH

Onpenenenue MOIHOCTH KOMIICHCUPYIOIIMX YCTPONCTB B CETH HampsbkeHneM 1o 1 kB ocymecTsisiercs o
yCIIOBHIO OanaHca peakTUBHOM MOIIHOCTH Ha mrHax HH nexosbix TIT

YCJIOBHUIO OayaHca akTUBHOW MoITHOCTH Ha muHax [TIIT

yCIIOBUIO OanaHca MoJIHOW MOITHOCTH Ha muHax [TITT




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

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH

npenoaaBaTciIeM.

Hpoxomﬂe}me KOHTPOJBHOTO MEPOTIPUATUA IO CAaY€ DK3aMCHA CUUTACTCA BbIIIOJIHEHHBIM YCIICIIHO, €CJIU IIPU €ro OLICHUBAHUU
MOJIy4€Ha OLICHKA HC HUKEC «YAOBJICTBOPHUTCIIBHO».

IIpu olleHUBaHUK KOHTPOJIBHOM PabOTHI HCIONB3yeTCsl OMHAPHAS CUCTEMA!
"3a4TeHO" BBICTABIISICTCS, KOTIa 00yJaroHMiiCst IPaBHIIBHO BRIOJIHWI He MeHee 60 % oT o0beMa 3a1aHus.
"He 3a4TeHO0" BBICTABIIACTCS, KOT/Ia 00YJAIOIINICS IPaBHIIBHO BRITIOIHIII MeHee 60 % oT o0beMa 3a1aHus.

HpI/I MOBCACHUH 2K3aMC€HA B AMCTAHIMOHHO KPUTCPUAMHA OLICHKU ABJIAIOTCA:

«OTINIHON:
«Xopo1ox»:
«Y IOBJIETBOPUTEIBHON:
BpeMsi

Ionyuernue 6omee 90 % OanIOB MO TECTY NMPH BHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMs
Ionyuernue ot 75 mo 90 % OamwIoB IO TECTY IPHU BHINOJHEHHH TECTA 32 PEIIIAMEHTHPOBAHHOE BPEMS
Ionyuernue ot 50 70 75 % 0annoB MO TECTY IPU BHINOJHEHHH TECTA 3a PEITTAMEHTHPOBAHHOE

6. YHEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHasi iUTEpaTYypa

ABTOpBI, COCTaBUTENH

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI1.1 | beicrpunkuii I'.®.

OCHOBBI PHEPTETUKU: YICOHUK

Mocksa: Knopyc, 2012,

JI1.2 [KymuuoB A.A.

TenoBbl€ AMEKTpUUECKUE
craHiuu. CXeMbl 1
obopynoBaHue: yaeOHOe
nocobue

Mocksa: UHOPA-M, 2013,

JI1.3 |B.IL I'openos, C.B.
T'openos, B.C.
T'openos u ap. , nox
pexn. B.IL. T'openosa,
E.B. lBanoBoi

O6mas sxepreruka. Ku. 1.
AnbTepHaTUBHBIE HCTOYHHKU
SHEPTUH: YIeOHUK

Mocksa, bepmun: upexr-Menua, 2016,
http://biblioclub.ru/index.php?
page=book&id=447693

JI1.4 | Cubuxun 10./1.

OCHOBBI TEKTPOCHAOKECHHSI
00BEKTOB: yueOHOE TocoOre

Mockga ; bepnun: J{upexr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=229842

JI1.5 |H.IL I'yxos, B.AL.
OnbxoBckuid, JI.A.
ITaBnroueHko

CucTeMBbI 2IEKTPOCHA0XKEHHS :

Y4eOHHK

Hosocubupck: HI'TY, 2015,
http://biblioclub.ru/index.php?
page=book&id=438343

JI1.6 |Cysopun A.B.

[MpueMHnKK 1 HOTpedUTETH
JNEKTPUYIECKOI SHEPTin
CHCTEM JJIEKTPOCHAOKEHNS
y4aebHOe TTocobue

KpacHosipck: Cubupckuii denepansHbIi
yauBepcurert, 2014,
http://biblioclub.ru/index.php?
page=book&id=364591

JI1.7 | Cubukun M.1O.

Texnonorus
JHEprocOepeKeHUs ;| y4eOHUK

Mocksa, bepnun: upexr-Memua, 2014,
http://biblioclub.ru/index.php?
page=book&id=253968

JI1.8 | Cubukun 0.1

OCHOBEI ITPOCKTUPOBAHHS
AIIEKTPOCHAOKECHHS
HPOMBIIUICHHBIX U
TPaXITaHCKHX 31aHUH :
y4eOHUK

Mockga ; bepnun: Jupexr-Menua, 2016,
http://biblioclub.ru/index.php?
page=book&id=459494




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI2.1 |Macrenanos A. M. TomIMBHO-3HEPTETHUECKUI Mockga: Oueprust, 2009,
komruiekc Poccun Ha pybOexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MPOOJIEMBI 1 page=book&id=58379
nepcreKTuBsl pazsutus . T. 1. :
CIPaBOYHO-aHATUTHICCKUN
CcOOpHUK
JI2.2 | bymyes B.B. Onepreruka - 2050 Mocksa: Oueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IlpuBanos B.B. OKCIuTyaTaus JIMHUN Mockga ; bepnun : lupexkr-Menua, 2017,
ANIEKTpOTIepead CHCTEM http://biblioclub.ru/index.php?
9IEKTPOCHA0KEHUSI : yueOHOe page=book&id=481650
nocobue
JI12.4 | Anekceenkos C.O. TommMBHO-3HEPTETHYECKU I Mocksa: FOHUTU-JJAHA. 3akoH u
komruiekc Poccun. TIpoGiemsl mpaso, 2016,
U TEHACHIUH PA3BUTHUS PbIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538
JI2.5 | KneBuos A.B. CpeactBa onTUMU3aLUU Mocksa :COJIOH-TIPECC, 2009,
MOTpeOIeHHS AIEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOA, 3I11. aapec
JI3.1 | JdaBeimkma M.H. OO01mmast SHepreTHKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeToau4ecKue ykasanus Kk PI'P ttps://Ims.misis.ru
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH «AHTepHET»
51 OnexrpoHHas obpa3oBaTenbHast cpeaa (30C) LMS http://moodle-nf.misis.ru/
(Learning Management System) Moodle
72 | Hayunas snexkrponnas 6ubnuoteka eLIBRARY http://elibrary.ru/
D3 | Texuuueckas auTeparypa https://booktech.ru/
6.3 Tlepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.5 |Micro-Cap 10 Evaluation
I1.6 | Bbpaysep Google Chrome
1.7 Microsoft Teams
1.8 |Zoom
1.9 | Bpaysep Yandex
I1.10 | WinDjView 2.0.2
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |energybase.ru - KaTajor 3J1eKTPOCTAHLUH (ATOMHBIX, THIPABINYCCKUX, TEIUIOBBIX U JIP.) U MOJICTAHIIMN MUPA;
.2 |window.edu.ru - emuHOE OKHO JJOCTyINa K 00pa30BaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHaienue
211 VYuebnass  ayauropus  1ua  3aHATHE | KommuiekT yueOHOM MeOenn Ha 44 MecT uisg 00yJarouuxcs,

JIEKIITHOHHOTO THIIA,
3aHATHH

MMPAKTUYCCKUX

1 crauuoHapHBI KOMIBIOTEp [UIS IIpernojaBaTens C
BBIXOJIOM B WHTEPHET, MPOEKTOp, SKpaH HACTEHHBIH, JOCKa
ayauTOpHas MenoBas, BeO Kamepa, KOJIOHKH,
nuieH3nonneie  mporpammbl - MS  Office, MS  Teams,

arTuBupyc Dr.Web.




211 VYuebHas  aymutopus i 3aHATHH | KoMruiekt yueOHoi Mebenmn Ha 44 MecT i oOydaromumxcs,
JIEKIIHOHHOTO THIIA, MpakTHYeCKuX | |  cTanMOHAapHBI KOMIBIOTEp AT IIpernojaBaTens C
3aHATHH BBIXOJIOM B MHTEPHET, IPOCKTOpP, SKpaH HACTEHHBIH, J0cKa

ayJUTOpHast MeoBasi, BeO Kamepa, KOJIOHKH,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBHpyc Dr.Web.

224 VYuebnas mabopatopus (xommbioTepHBIH | KoMruiekt yueOHoi Mebenmn Ha 12 mecT s obydaromuxcs,

KJIacc)

12 cTaunMoHAapHBIX KOMIBIOTEPOB JJsl  CTYOEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui Ipernonasarens (Bce C
BEIXOZIOM B HWHTEPHET), IIPOEKTOp, 5KpaH HACTCHHBIMH,
KOMMYTaTop, AOCKAa ayIWTOpHAs MeJoBas, BeO Kamepa,
noctyn k OUOC VYuusepcutera MUCHUC uepe3 nuuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBHpyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCUUILTHHBI BBLACISAIOT Ba BUIA CAMOCTOSTENbHON pabOThL:ayANTOPHAS U BHEAYJUTOPHAs. AyAUTOPHAs
CaMOCTOSITENIbHAS paboTa M0 JUCHHUILUINHE BBIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBareis. BaeaynuropHas
CaMOCTOsITeNIbHAS padoTa - MnaHupyeMas ydeOHast paboTa 00yJaroImuMCesl, BBINOIHAEMAast BO BHEAYAUTOPHOE BPEMSI [0 3aJaHHIO U
HPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTes, HO 6e3 ero HeMOCpeACTBEHHOTOo yyacTusa. CaMocTosATenbHAs padoTa, He
NPeAyCMOTPEHHAs! IPOrpaMMOi yueOHOM JUCHUIUIMHBI, PACKPBIBAIOLIEH H KOHKPETH3UPYIOIIEH ee coep:KaHue, OCYIECTBISETC S
00y4aIoIIMCsI THUIIMATHUBHO, C LIEJIBI0 Pean3aliy COOCTBEHHBIX YIEOHBIX M HaydHBIX HHTepecoB. s Gonee 3 pekTuBHOTO
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOoThI 10 AUCIHIUIMHE NIPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
Hanboee ParoHaIbHYI0 METOANKY CAMOCTOSITENbHON pabOThL, IEMOHCTPUPYET paHee BHINOIHEHHbBIE 00yJaromMUMuUcs paboThl U T.
1. Bunpl 3afganuii 114 BHEayTUTOPHON CaMOCTOSTENBHON pabOTHL, UX COAEPIKAaHUE U XapaKTep MOTYT UMETh BApUATUBHBIN U
nmuddepeHITIpoBaHHBIA XapaKkTep, YIUTHIBaTh HHINBHIYAJIbHBIE 0COOEHHOCTH oOydaromerocs. CaMoCTOsTEeNbHAs paboTa MOXKET
OCYIIECTBIATHCS MHIUBHAYATbHO WU IPYIIIAMK CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKHU CAMOCTOATENBHOM PabOTHI, yPOBHS CI0KHOCTU. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI
OCYIIECTBIIAETCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s3aTeNbHbIC yUeOHbIE 3aHATH 110 JUCIUILIMHE Ha TPaKTHYECKUX,

a00paTOPHBIX 3aHATHSIX.




