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OUO: KOTOB%ﬁg%m&%mcynapﬂneﬂﬂoe aBTOHOMHOe 00pa3oBaTe/bHOE yUpeskAeHHe BbICIIero 00pa3oBaHus
LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

[JlaTa nopnucanms: 28.05.2026 12:37:11 Hosorpounnkuii gpuaman
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.02 DneKTpodHepreTHKa 1 AJIEKTPOTEXHUKA
DNEeKTPONPUBO U aBTOMATHKA

Paboyas nmporpaMmMa JUCHUILIUHEI

OO01as SJHepreTuKka

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.02 DnekTpo3HepreTuKa 1 MMEKTPOTCXHUKA

O6pazoBarenpHas IporpaMma 13.03.02 DnekTpo3HepreTuKa 1 MEeKTPOTEXHUKA / DIEKTPONPUBOI U aBTOMATHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

Ofmas Tpy10eMKOCTh 5S3ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 180 IK3ameH 4

KOHTPOJIbHas padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4

Bun 3ansuii v | PII Hroro
Jlexuun 8 8 8 8
JlaboparopHbie 4 4
IIpakTuyeckue 6 6 6 6
Hroro ayn. 18 |18 |18 |18
KonrakTHas pabora 18 |18 |18 |18
Cam. pabota 153 1153 | 153 | 153
B Tom umcne cam. pabora
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
Htoro 180 | 180 | 180 | 180




IIporpammy coctaBuia(u):
K.m.H., doyenm, Byuyes A.H.

Pabouast mporpaMMa JHCIUIUIHHBL

OO0mas dHepreTuka

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_22 DnextposHepreTuka U anekrporexHuka IIpOIInA 3aou.plx, yrBepkaenHoro YueHsM coetom HUTY MUCUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DnekTposHepreTHKa M SJICKTPOTEXHHKA OJIEKTPONPHUBOA M aBTOMATHKA
IpOoTOKOJI OT 26.11.2025 Ne58.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonutens noapasznenenus Maxupuna Pauca EBrenneBHa.



1. HEJIX OCBOEHUSA

1.1

Lens u3ydeHNs AUCIUIUTHHEL (POPMUPOBAHIE CHCTEMATHYECKUX 3HAHUH 110 BOIIPOCAM ITPOCKTUPOBAHUS U SKCIUTyaTaIllH
CHCTEM IEKTPOCHA0KEHHUsI MPOMBIIITICHHBIX TPEATPUATH.

1.2 | 3amaun JUCIUIUIMHEI — YCBOSHUE 00yJaroUMMUCS 3HaHUil B chepe pa3pabOTKH U SKCILTyaTaIl[H SHEPreTHUSCKIX
YCTaHOBOK, 000pY0BaHUsI DIEKTPOCTAHIMI U OACTAHIMI; O MpoLeccax NONMyueHHs TEIIOBOM U 2NeKTpU4ecKon
SHEPTHH Ha 3JIEKTPOCTAHIHUAX PA3INYIHOTO THITA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PEXKUMOB pabOTHl 000pyI0BaHUS
00BEKTOB EKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI
Brok OIT: b1.B.JIB.04

2.1 TpeboBanus K npe)JBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:
2.1.1 |IIpoexTHBI MOAXO] B TEXHUKE
2.1.2 | DnexTpudyecKHe MaIIuHBI
2.1.3 | Teopus 31eKTponpuBoa
2.1.4 | Ludposas u aHAIOrOBas IMEKTPOHHUKA

2.2 Jucuuniunbl (MOAYJI4) U NPAKTHKH, AJ151 KOTOPBIX 0CBOEHUE JAHHOM JMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK

npelecTByOLIee:

2.2.1 |IloaroToBka k mporeaype 3amiThl ¥ 3aINTa BBITYCKHOW KBATM(HUKAIIIOHHON paboTHI
2.2.2  |IIpennuIuioMHas IpaKkTUKa
2.2.3  |IIpoMmblITIEHHBIE CETH
2.2.4 |IIporpaMmMHOe oOecrieYeHIUE KOHTPOJUICPOB
2.2.5 | ABTOMaTU3UPOBaHHBIN 3JIEKTPONPHBOJ TUIOBBIX IPOU3BOJCTBEHHBIX MEXaHH3MOB
2.2.6 | ABTOMaTH3UPOBAHHBIN ANEKTPOIPUBO B TEXHOJIOTHIX
2.2.7 | ABromMaTu3aius TEXHOJIOTHYECKUX NPOLIECCOB
2.2.8 | ABToMaTH3aIMs METAUTyprudecKoro Npou3BOICTBa

3. PE3YJIBTATBI OBYYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI J1eKTPOIPHBO/AA U AaBTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJICHHS C
HCII0/1b30BaHHeM HH(POBLIX TEXHOJIOIHIi

3HaThb:

[1K-2-31 ocHOBHBIC OIIpeeIeHNUs U MOHATHA B chepe HYHKIIMOHUPOBAHNS PA3THIHBIX BUIOB ICKTPOIHEPTETUIECKINX YCTAHOBOK,
poOIIeMBI SHEProcOepekeHNs M OCHOBHBIC ITyTH UX PELICHUS

Ymers:
TIK-2-Y'1 00BscHATH pU3UUECcKre OCHOBHI (PYHKIIHOHMPOBAHUS PA3IMYHBIX BUAOB IEKTPOIHEPTETUIECKUX YCTAHOBOK,
AQHAJIM3UPOBATh IPOLIECCH] B JIEKTPOIHEPreTHUECKUX YCTAHOBKAX B PA3JIMUHBIX PEXUMaX padOThI
Baapgers:
ITK-2-B1 mMeTogaMu 1 METOJMKAMH pacdeTa PeKUMOB PadOTHI ANIEKTPOIHEPTETHISCKOTO 000PYIOBaHHUS
4. CTPYKTYPA U COAEP)KAHUE

Kon HaunmenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | [Ilpumeuanue KM Brinosan

3aHATHS TeM /BUJ 3aHSTHS/ / Kype HHIHKATOPHI H 31 sieMble
KOMMeTeHIUii pecypchbl padoTsl

Paznen 1. Beenenue B
HepreTuxky. CoBpeMeHHOE
COCTOSIHHE JHEPTeTHKHA

1.1

CoOBpEeMEHHOE COCTOSIHUE 4 1 [TK-2-31 TIK-2- JIT.1 JI1.2 KM1
sHepreTHku B Poccuu u 3a V1 IIK-2-B1 JI1.3J11.4

py6esxxom. Pecypcrl sHeprin J1.7

Ha 3emJIe U SHeprodaaanc JI1.8712.1

MIPOU3BO/ICTBA MIEPBUYHBIX J12.2

sHepropecypcoB. Equnauniib J12.4J13.1

U3MEPEHHS B SHEPTETHKE. 213233

TonnuBHO-3HEPreTHUECKUI
koMiiekc. CriocoOsI 1
METO/IBI BEIPaOOTKH
sHepruu /Jlex/




1.2 TepMoauHaMHUECKHUE LIUKIIBIL. 1 T1K-2-31 IIK-2- JI1.1 J11.2 KM1
TermmoobMeH (perreHne V1I1IK-2-B1 JI1.3J11.4
3anay) /T1p/ JI1.5 J11.6

J1.7
JI1.8J12.1
JI2.2J12.3
J12.4J12.5
213233

1.3 OCHOBHBIE TIOJOKEHUS 24 TIK-2-31 TIK-2- JIL.1JI1.2 KM1 P1
TEPMOJIMHAMUKHU U TETUIOBOU V1 IIK-2-B1 JI1.3J11.4
sHepreTuku. Pabouee Terno, JI1.5 JI1.6
IapaMeTphl 3aKOHOB J1.7
TEPMOJIMHAMUKHU. JI1.8J12.1
TepMonuHaMHU4YeCK1E LUKIIbL. JI2.2J12.3
OCHOBHBIE pacueTHBIC 2.4
MIPOTPaMMBl, HCIIOJIb3yEMBbIE B JI2.5713.1
TeIUIo- U 2102233
anektposnepretuke /Cp/

Paznen 2. HerpaguuuonHast
U BO300HOBJIsieMast
JHEpreTHKAa

2.1 TpanuuuonHsle 1 2 [TK-2-31 T1K-2- JIT.1 JI1.5 KM1
HETPaIULHOHHBIE, V1 IIK-2-B1 JI1.6
BO300HOBJISIEMBIE U JI1.8712.1
HEBO300HOBIISIEMbIE J2.2J12.3
HACTOYHUKHU DHEPIHH. 2.4
IMpuaIMT paboTs JI2.5713.1
THIPaBIMYECKUX, BETPOBBIX 212233
U COJIHEYHBIX
anekTpocTanmit /JIex/

2.2 Pacuer BeTpOBBIX, 2 TIK-2-31 IIK-2- JI1.1 JI1.6
COJTHEUHBIX U T€0TePMabHBIX V1 IIK-2-B1 JI1.8J13.1
ycranoBok /I1p/ 313233

2.3 OCHOBHEBIE COJTHEUHBIC, 30 I1K-2-31 T1K-2- JI1.1J11.2 KM1 P1
BETPOBBIE, TUAPABINIECKHUE, V1IIK-2-B1 JI1.3 J11.4
MPUJIMBHBIE U JI1.5 J11.6
reoTepMaibHbIe J1.7
anexTpocTannuu B Poccuu u JI1.8J12.1
3a pyoexxom. [TpuHImn JI2.2J12.3
paboThl reoTepManbHOM 2.4
AJNIEKTPOCTAHIINH. JI2.5J13.1
IIporpaMmel MOJENNPOBaHUS 0102233
NEKTPOCTaHIIMH
HEeTpaJAULIMOHHON
SHEPTeTUKH.

Maremaruueckas MOJ€Ib
BETPOBOM AJIEKTPOCTAHLIUHU B
cpene Matlab. /Cp/

2.4 HUccnenosanue paboThl 2 [TK-2-31 T1K-2- JIT.1 JI1.2 P2
COJIHEYHOW yCTaHOBKHU V1I1IK-2-B1 JI1.3J11.4
MOCPEACTBOM JI1.5J11.6
Mo ienupoBanus /J1a6/ J1.7

JI1.8J12.1
J12.2J12.3
J12.4 J12.5
313233

Pazgen 3. TensoBbie n
aTOMHBIE YIEKTPOCTAHIMH




3.1 CrpyKTypa IpOoHU3BOJCTBA 2 MK-2-31 [IK-2- | JI1.1J11.2 KM1
ANEKTPUYECKOM SHEPTUU B V1I1IK-2-B1 JI1.3J11.4
Poccun. Texnonorunueckue JI1.5 JI1.6
CXEMbI U TEXHUYECKUE J1.7
napaMeTphl TEIUIOBBIX U JI1.8J12.1
ATOMHBIX JIEKTPUUYECKUX JI2.2J12.3
crannuii. Kimaccuduxanms 2.4
TEIJIOBBIX JEKTPOCTAHIIUM. JI2.5J13.1
OcHoBHOE 000pyIOBaHUE 213253
TEIUIOBBIX M aTOMHBIX
anexTpocTaHui. /JIex/

32 N3yuyenune paboTs 2 MIK-2-31 [IK-2- | JI1.1J11.2
MPUHIMITHATLHON V1 IIK-2-B1 JI1.3J11.4
TEXHOJIOTHYECKOU CXEMBI. JI1.5 JI1.6
Mertonuka pacuera J1.7
OCHOBHOTO CHJIOBOTO JI1.8J12.1
obopynoBanus Ha TOC u JI2.2J12.3
ADC. Mlp/ 2.4

JI2.5713.1
212233

33 [TapoBoii koTe, MPUHIUIT 32 [TK-2-31 TIK-2- JIT.1JI1.2 KM1,K P1
paboThI, OCHOBHEIC V1I1IK-2-B1 JI1.3J11.4 M2
TEXHUYECKUE [1apaMEeTpBbIL. JI1.5 JI1.6
[TapoBast TypOuHa, MPUHIUIT J1.7
paboThI, IPUMEHEHHE Ha JI1.8J12.1
TOC u ADC. J12.2J12.3
Knaccuduxanus 0cHOBHOTO 2.4
1 BCIIOMOIaTeJIbHOTO JI2.5J13.1
obopynoBanus TOC u ADC, 212233
TEXHUYECKHE
XapaKTepUCTUKU. S nepHbIil
peaxTop, IPUHIUT PabOTEHI,

KItaccu(uKaIusi, OCHOBHEIC
TEXHUYECKHUE MapaMeTphl.
XpaHeHue, nepepadboTKa,
TPaHCIIOPTUPOBKA
0TpabOTaHHOTO SAEPHOTO
ToruBa. OCHOBHbBIE
MEPOIPUATHSI 10 3aLIUTE
OKpY>KalolleH cpejsbl,
npumensiembie Ha TOC u
ADC. /Cp/

Pa3nen 4. BuyTpuuexosbie
JJIeKTPUYECKHE CeTH

4.1 OCHOBHBIE CXEMBI IIEXOBbIX 1 TIK-2-31 IIK-2- JIT.1J11.2
TpaHCc()OpPMaTOPHBIX V1I1IK-2-B1 JI1.3J11.4
nojacTaHui. Metoguka JI1.5J11.6
BBIOOpA YHCITAa ¥ MOIITHOCTH J1.7
IIEXOBBIX TPaHC(HOPMATOPOB. JI1.8J12.3
OcHoBHOE 2.4
ANIEKTPOOOOPYIOBaHUE JI2.5J13.1
IeXOBBIX ceTeil. /JIex/ 313233




4.2 Knaccuduxanus nomemenni 27 T1K-2-31 IIK-2- JI1.1 J11.2 KM1,K P1
Y HapY>KHBIX YCTAHOBOK 10 V1I1IK-2-B1 JI1.3J11.4 M2
OKpYyXKaroliei cpene. JI1.5 JI1.6
CrpyKTypa HEeXOBbIX J1.7
NIEKTPUUECKUX CeTEH. JI1.8J12.1
KoncrpykrrHOE JI2.2J12.3
BBINIOJTHEHUE BHYTPHULIEXOBBIX 2.4
IEKTPUUECKUH CETEH. JI2.5713.1
OcHoBHOE 212233
AIIEKTPOOOOPYAOBAHNE
LEXOBBIX ceTeil. Beioop
CEYEHHUs IPOBOIHUKOB 110
9KOHOMMYECKON INIOTHOCTU
TOKa ¥ TIO TI0Tepe
HanpspkeHus. Pacder ceteil
OCBETUTENBHBIX
AIIEKTPOYCTAaHOBOK.

Kaprorpamma Harpysok.
Haznauenue u ocobeHHOCTH
UIEKTPUUECKUX CeTEH
BHYTPH3aBOICKOTO
ANIEKTPOCHAOKESHUS
HanpspkenueM Boitie 1000 B.
CxeMbl 1 OCHOBHOE
ANIEeKTPooOOpyI0BaHUE
TJIAaBHBIX TOHU3UTENBHBIX
noxcranimii. Konerpykuuu
pacIpenenuTeNbHBIX
ycTpoiicTB. Bo3nyinsie
nuHun. KabenapHbIe TMHUN.
Toxomposoast. /Cp/

Pazpgean S.
JHeprocoepeskeHue.
DHeproayaut u
IHEProMeHeIKMEHT

5.1 DHepreTHYeCKun 2 [TK-2-31 I1K-2- JI1.1 J11.2
MEHEJDKMEHT U ayauT. Llemnu, V1 IIK-2-B1 JI1.3 J11.4
3aJa4i, 0COOEHHOCTH JI1.5J11.6
MPUMEHEHUS U BUJIBI. J1.7
OHeprocOepexeHne 1 JI1.8J12.3J13.
skonorus. /JIex/ 1

212233

5.2 Pewrenue 3amau Ha Temy 1 [TK-2-31 TIK-2- JIT.1JI1.2
MOBBIIICHUS V1 IIK-2-B1 JI1.3 J11.4
sHeproaddexTuBHOCTH JI1.5 J11.6
TETUIOBBIX MPOLECCOB U JI1.7
YCTaHOBOK JI1.8J12.3J13.
Mp/ 1

013233

53 DHeprocOepexeHre B 40 TIK-2-31 I1K-2- JIT.1J11.2 KM1,K
MPOU3BOJICTBE U OBITY. V1 IIK-2-B1 JI1.3J11.4 M2
OCHOBHBIE TEXHOJIOTHH, JI1.5 JI1.6
IIPUMEHAEMBIE B J1.7
3HEprocOepeKeHUH. JI1.8J12.1
BropuuHsle sHEpropecypcsl, JI2.2J12.3
IIPUMEHEHUE, 2.4
knaccugukanys. CBs3b JI2.5713.1
SHEprocOepeKeHHs C 213253

9KOJIOTHEH TUTAHETHI.
OcHOBHBIE HICTOYHHUKH
BO3J€HCTBHUS HA
OKPYXKAIOUIYIO Cpeay U UX
cHmkenue /Cp/




5.4 Uccnenosanue paboTb T1K-2-31 IIK-2- JI1.1 J11.2 P2
TEII000MEHHOTO V1 IIK-2-B1 JI1.3 J11.4
ammapata /J1a6/ JI1.5 J11.6
a7
JI1.8J12.1
JI2.2J12.3
J12.4J12.5
213233
Pa3gen 6. IloaroroBka K
KOHTPOJIbHBIM
MEepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
6.1 O0beM JacoB
CaMOCTOSTEIIFHOM pabOTHI Ha
noaroToBKy k KM /Cp/
6.2 O0Bem gacoB
CaMOCTOSATENFHOHN PaboThHI Ha
nmoarotoBky k BP /Cp/
Pazgen 7. IloaroroBka K
KOHTPOJIBHBIM
MepOnpUsITUSM U
BBINOJIHSIEMBIM padoTam
7.1 O6beM vacoB
CaMOCTOSITENIFHOM pabOTHI Ha
noarotoBky k KM /Cp/
7.2 O0BeM gacoB
CaMOCTOSITENIbHON PabOThI Ha
noarotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpo/IbHBbIEC MepONPHATHS (KOHTPOJIbHAsA PadoTa, TeCT, KOJLJIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI /sl
CaMOCTOSITeIbHOM MOAT0TOBKHU
Kon KontponpsHoe rI{III){OBHeI?;eOMHe B
KM MepOTpHATHE I pLl OINPOCHI AJIs1 IOATOTOBKU
KOMITe TCHIIHH
KM1 Bomnpocs! qiis [K-2-31;I1K-2- 1) OxapakrepusyiiTe TOITMBO-3HEPreTHUECKUI KoMmIuieke PO
CaMOCTOSITEIbHON YI;IIK-2-B1 2) [lepeuncnuTe TUIBI NIEKTPOCTAHIIUI
MIOATOTOBKH 3) ['ne HaxoAAT MPUMEHEHHE DIIEKTPOXUMUIECKHE TeHEPATOPhI?

4) Yto Takoe 3HEProeMKOCTh SHEPrOHOCUTEIS?

5) Kakue THIBI TEIUIOBBIX JABUraTeliei ucnoib3ytor Ha TOC?

6) Kakyro ¢pyHKIHMIO BEITIONHAET S5KOHOMaH3ep?

7) Uem otnmuatotest [ TY ot [IT'Y?

8) st wero ADC BBINONHSAIOT MO 2-X U 3-X KOHTYPHBIM cxeMaMm?

9) Uto Takoe Onosormyeckas 3ammra’?

1) Uro moHMMAIOT TIOA 3IIEKTPOIHEpreTHIecKoit cucremoii? 2) Kakue
3JIEMEHTHI COCTABIIAIOT YHEPreTudecKyo cuctemy? 3) Kak
KITaCCU(UIMPYIOTCS YCTaHOBKH I10 HA/IC)KHOCTH SJIEKTPOCHAOKEHUS?
4) Yo Takoe snexrpuyeckas cets? 5) Kak paccunTrIBaroT
aneKkTpuaeckue Harpys3ku? 6) [To kakuM KpuTepusM
KiIaccuuIupyroTces anekrponpueMuuku? 7) Ha kakue rpymmsl
HOZIPa3AeIISAIOTCS AEKTPOIPUEMHUKH 110 pexxuMy padotsi? 8) Kakue
AIEKTPOIIPUEMHUKHI OTHOCATCS K IIEPBOM KATETOPHH MO HAZEKHOCTH
anektpocHabxeHus? 9) Kakue ameKTponpueMHIKH OTHOCATCS KO
BTOPOH KaTerOpHH MO HaJleKHOCTH deKkTpocHatkenusn? 10) Kakue
ANEKTPOIIPUEMHUKHI OTHOCSTCS K TPETEei KaTeTOPHH 0 HaJIe)KHOCTH
anexrpocHabxenus? 11) Haznauerne u Bux cyTouHOTO Tpaduka
JIEKTPUUECKUX HArpy3ok 12) Ha3nauenue u BuI rogoBoro rpaduka
AMEKTPUIECKUX HArpy30K

10) Kakne tumsl TypOHH Hcmons3yioT Ha ['DC?




KM2

DK3aMeH

TIK-2-31;[1K-2-
V1;IIK-2-B1

1. TonnuBHO-3HEpreTudecKuil komiuiekc PO

2.Enunas sHepretuyeckas cuctema PO

3.PeiHOK 3n€KTpO3HEpruu PO

4.0co6eHHOCTH B OCHOBHBIE TPEOOBAHMUS K CHCTEMaM
9JIEKTPOCHAOKEHHSI TPOMBIIITICHHBIX TPeANPUATUN

5.0CHOBHBIE TOJI0KEHUS TEXHUKO-?)KOHOMUYECKHUX PacueToB B
aneKTpocHaOKeHNH. HanpspkeHNs 3IeKTPUYecKuX ceTer
6.PexxuMBl HEHTpany AIeKTPHUECKUX CeTeH

7.IlpueMHuku O3 NPOMBIIUIEHHBIX TPEITPUITHNA
8.XapakTeprucTrka 3IeKTPOIPUEMHHKOB IT0 HaJIC)KHOCTH
9.Pexxumbl pabOTHI 3MEKTPONIPHEMHHUKOB

10.2nekTpryeckue Harpy3KH U UX rpaduku

11.Ha3HaueHne 1 0COOCHHOCTH JCKTPHUYCCKHUX CETSH HANPSHKSHUEM 10
u Beize 1000 B

12.Bo3yHeie THHAH

13.KabenpHble THHUH

14. TokorpoBoab!

15.CxeMBI 1 OCHOBHOE 3JIEKTPOOOOPYIOBaHHE TIaBHBIX
MOHU3UTENIbHBIX MTOJICTAHIUI

16.CTpyKTypa 1IeXOBBIX IMOACTAHIIUHN U CeTeH

17.BBI160p 4ricia ¥ MOIIHOCTH CHIIOBBIX TpaHC(HOpMATOpOB
18.Bp160p MecTa pacmooKeHHs TTIaBHBIX M LIEXOBBIX MOACTaHIINH
19.PacyeT TOKOB KOPOTKOI'O 3aMbIKaHHUS
20.271eKTpOoIMHAMHYECKOE U TEPMHUECKOE JEHCTBUS TOKOB KOPOTKOTO
3aMbIKaHHS

21.BpI00OD 2MIEKTPUUECKUX aNMapaToB U TOKOBEAYIIUX YacTeil

22 .DneKTpUYECKUI pacyeT OCBEUICHUS

23.CpencTBa KOMIIEHCAMH PEAKTUBHON MOIIHOCTU

24.0OcHOBHBIE pPacueTH! IPYU KOMICHCAIUU PEAKTUBHON MOIIHOCTH
25.KOHCTpYKTUBHOE BBINIOJIHEHHUE U Pa3MEIIEHUE KOMIIEHCHPYIOLINX
YCTpOICTB

26.TpeboBaHMs K peleHON 3alIUTe ITEKTPOYCTAHOBOK
27.3amuTa ¥ aBTOMaTUKa JIMHUH dJIEKTponepeIauu.

28.3amuTa ¥ aBTOMAaTUKa 3JIEMEHTOB CTAaHIIMM, TOACTAHLIUS U
notpeOuTeNell SNeKTPUIeCKON SHEPTHH (3aIUTa TEHEPATOPOB,
TpaHc(opMaTopoB, ABUTATENEH U T.II.)

29 ITonsiTust 06 aBTOMaTHYECKOM OBTOPHOM BKJIt0UeHUM (AIIB) n
ABTOMAaTHYECKOI 9acTOTHOH pa3rpyske (AYP)

30.Peanu3anus peneiHOM 3alUThl U CXEM aBTOMAaTHKHU

5.2. Ilepeyenn padoT, BBIIOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemblie
UHUKATOPbI

KOMIIETEHIINH

Conepxanue paboThI




P1 Jloknazg o [IK-2-31;I1K-2- IIpumMepsl TEMBI TOKIJIAA0B 110 CAMOCTOSATENBHON padoTe
CaMOCTOSITEIIbHON YI;IIK-2-B1 1) Onepreruka PD u 3apyOekHBIX CTpaH

pabote 2) CrpourenbctBo miotuH [OC

3) Ocobennoctu pabotel 'OC B GanaHce MOIIHOCTH (B CYTOYHOM
rpaduKe Harpy3KH)

4) Texunueckoe BogocHabxenne TOC u ADC

5) TorumBHOE XO3SHCTBO AIICKTPOCTAHIINI

6) OCHOBHBIE TTOJIOKEHUS TEXHUKO-DKOHOMHUYECKHUX PacyeToB B
3JIEKTPOCHAOKEHUH

7) OcobeHHOCTH TpaHC(HOPMATOPOB B CUCTEMaX AIICKTPOCHAOKESHHUS
8) [IpuHIUT peryTupoBaHUs HAMPSDKEHUS B CUIIOBBIX
TpaHchopmaropax

9) ABToTpanchopMaTopsl

10) KoHCTpYKTHBHOE BBHIITOJHEHNE BHYTPHIIEXOBBIX AJICKTPHYECCKUI
ceTed

11) OcHOBHOE 3JIEKTPOOOOPYI0BAHHE IIEXOBBIX CETEH

12) KoMITOHOBKA TJIaBHBIX MOHU3UTENBHBIX TTOICTAHIINI

13) [IpumeHeHNe OIOYHBIX CXEM

14) KoHCTpyKIMH pacnpeeuTeNbHbIX YCTPOUCTB

15) OrobpaxkeHHe MepexoIHOro Npolecca B JMHEApU30BAHHON CHCTEME
BTOPOTO TIOpsiIKa

16) MaremMaTHuecK1e MOAEITH 2IE€MEHTOB YHEPrOCHCTEMBI

17) DnexTpoMeXaHUUECKUE peJie: NEKTPOMArHUTHbIE, HHIYKIIMOHHBIE.
Pene ¢ repMeTH3NpPOBAaHHBIME KOHTAKTaMH

18) McToYHMKY ONIepaTHBHOTO TOKA HA IIOCTOSIHHOM U IIEPEMEHHOM
TOKE

19) Tenemexanuzauus U AUCIETYEPU3ALNS Ha JIEKTPOCTAHLUAX U
TTOJICTAHITUSIX

20) OkcmyaTtarus udpoBBIe YCTPOICTB peleifHON 3alUTh

P2 JlaGopaTopHsbie [K-2-31;I1K-2- JlaGopatopHbie pabOThI BEIOTHIIOTCA B KOMITBIOTEPHBIX ayAUTOPHIX
paboThI YI;IIK-2-B1 yepes MOJICIUPYIOLIUE TPOTPaMMBbI

5.3. OuneHoyHbIe MaTepuaJibl, HCNOJb3YyE€MbI€ JISl IK3aMEHa (6I/IJ1€T]>I, TECThI H T.l'l.)

OK3aMEeHAIMOHHBIN OMIIT O AUCHUILTIHE BKIIOYACT B ceOs 1Ba TCOPETUUECKUX BOTIPOCHI II0 TEMaM, M3JI0KEHHBIM B 4 pasaeie
nannoit PITJI. bunetsl xpansrces Ha kKadeape U yTBEPKACHBI €€ 3aBEIYIOLIHNM.

IIpumMeps! BOIIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

DnexTpudeckast CTaHLUS — 3TO. ..

3NIEKTPOYCTaHOBKA, IPOU3BOAIIAS YIEKTPHUECKYIO SHEPTHIO

3JIEKTPOYCTaHOBKA, IPOU3BOAALIAS MIEKTPUUECKYIO U TEIJIOBYIO SHEPIHIO

3JIEKTPOYCTaHOBKA, IIPOU3BOASIIAS HNEKTPUUECKYIO UM MIEKTPUUECKYIO U TEIIOBYHO SHEPIHIO

OnexTpudeckast HOACTaHIHA — 3TO. ..

3NIEKTPOYCTaHOBKA, TIPeIHa3HAUCHHAS I IpHeMa 1 IIpeo0pa30BaHUs IEKTPUISCKOH SHEPIUU
3JIEKTPOYCTAaHOBKA, B KOTOPOU MPOU3BOAUTCS, IIpeobpasyeTcs, MOTPeOIsIeTCs SNEKTPOIHEPIUsL
JIEKTPOYCTAHOBKA, IPOU3BOIAIIAS SINEKTPHUECCKYIO M TEIUIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT 00beJMHEHHAS SHEPTeTHIECKAs CHCTEMA
VYpana

Cubupu

Boctoka

Cesepo-3amasa

Cesepnoro Kapkaza

TpamunnoHHBIE JTEKTPOCTAHINH 3TO. ..
KBC, CoC

I15C, TEOTSC

ADC, I'DC, KBC

MexaHuueckast HEPIUsl BOIHOTO MOTOKA PEKH (THAPABINYCCKAs SHEPTHS) MPeo0pa3yeTcs B SICKTPHYCCKYIO SHEPTHIO Ha
ADC

T2C

IaC

KABC

OCHOBHOH THI EKTPOCTAHIMH PACIIOIaraeMblil B IIEHTPE 3IEKTPUIECKUX U TEIUIOBBIX HArPy30K
I'TyY
I'PoC




ADC
I'DC u FADC
TDI]

OHeprus, BeleIsIeMas IpU CTOPaHUU KaMEHHOTO YIUId, Topda, ra3a, HeTH U APyTUX BUIOB TOILIHBA, IpeoOpaszyeTcs B
3JIEKTPUYECKYIO SHEPIHIO Ha

ADC

ToC

IacC

KABC

MexaHHn4ecKas SHEpPTHs BO3/LYIIHOTO IIOTOKA IIPeo0pa3yeTcs B AEKTPUUECKYIO SHEPTUIO Ha
ADC
ToC
Iac
BO2C

Kakue snexTpocTaHIMK OTHOCAT K pa3psily BBICOKO MaHEBPEHHBIX ?
KOHJICHCAllUOHHBIE

TEIUI03JIEKTPOLICHTPAIU

TUJPO3IEKTPOCTAHIIUH

ATOMHBIE DJIEKTPOCTaHIMH

Tre0TEpMAaIbHBIE 3C

ITo xakuM IpU3HAKAM Pa3ieNIoT JEKTPUIECKUe CTaHIMK? BribepruTe oIMH TN HECKOIEKO OTBETOB!
10 BUAY MCIOJIb3YyEMOH SHEPIUU

10 BUAY TEIJIOBOTO JBUIaTEIIA

10 BUAY 2JIEKTPUUECKOIO JBUraTEIIs

10 BUAY OTILyCKAa€MOM’ 3HEPrux

ITpUHIUIIEI TOCTPOSHHS CXEM AJIEKTPOCHAOKEHHS
OTKa3 OT XOJIOJJHOTO pe3epBa

pazzenbHast paboTa JIMHUIA U TpaHC(HOPMATOpOB
1esecoo0pa3sHoCTb

HaJIe)KHOCTD

TITy00KOe CEeKIIMOHUPOBAHHE

K I kareropun 1o creneHu Oecriepe00HOCTH AEKTPOCHA0KEHHS OTHOCSTCS IEKTPOPHEMHHKA
HepephIB B EKTPOCHAOKEHUH, KOTOPOE BIEUET 3a cOO0H 003aTesIbHOE OTKITIOUEHHE 000pyI0BaHNE
ONACHOCTD 1A JKA3HU JIIOACH

KOPOTKHUE 3aMbIKaHHs

IepepsIB B aneKTpOCHAOXKEHHUN JUIs | KaTeropuu AOIycKaeTCst Ha BpeMs
BKJIIOYEHUS PE3epBa CUIAMU JI€KYPHOIO IIEPCOHAIA

ABTOMAaTUUYECKOTO BKIIIOUEHUS pe3epBa

BBINOJIHEHUS ONepalli AUCIETYEPOM

FJ'IY6OKO€ CCKIOUOHUPOBAHUEC IIPUMEHACTCA I
YMEHBIICHUSA COTIPOTUBJIICHUA

o0ecreueH s ¥ MOBBIIICHUS HaJC)KHOCTH
YMCHBUICHHUA KOJIUYECTBA JICKTPUUCCKUX allllapaToB

IMuTanne KPymHBIX U 0CO00 KPYIMHBIX IPEANPUSITHI BBITOIHSIOT HAMPSHKEHUEM
110 xB

220 kB

6 kB

330 kB

500 kB

35 kB

PacueT Harpy30k NpOU3BOIUTCS

THIOCJIE COCTaBIICHUSI CXEM 3JIEKTPOCHAOKEHUS
Ha 3aKJIIOYUTEIIbHON CTaJiuu IPOESKTUPOBAHUS
Ha HavaJIbHOM CTaINU MIPOCKTUPOBAHUS

Hcxonuble AaHHbIE AJ1s ONPEEIIEHUS HArPY30K
TeHepaJIbHBIN IIaH
BEJOMOCTh Harpy30K




cxema
YCTaHOBJICHHAsI MOIITHOCTb
K03( GUINECHTHI

YacroTa BpaleHUd TypOOreHepaTopa, pU YKCie nap MoJrCcoB p=2
750 06/MunH

300 06/mMuH

1500 06/MuH

3000 06/MuH

1000 06/MuH

CuioBble TpaHC(POPMATOPBI H aBTOTPAHC(HOPMATOPHI IPeIHA3HAUECHbI
JUISL IOHW)KEHHMS HAIIPSHKEHUS M TOKA

JUTS TIOBBIICHUS HAIIPSDKEHHS U TOKa

JUIS IPeoOpa3oBaHUs HANIPSDKCHUS

JUIsL IpeoOpa3oBaHusl TOKa

JUTS TIpeoOpa3oBaHuUs SHEPTHU C OJJHOTO HANPSDKEHUS Ha APYyToe

Mormnocts Tpancdopmatopa I'TIIT onpenensercs

aKTUBHOMN HArpy3Koi NpeanpHATHs U PEAKTUBHOIN MOIIHOCTBIO CHCTEMBI
PEaKTUBHOI HArpy3KOH NPeInpUITUS U PEAKTUBHONW MOIIHOCTBIO CHUCTEMBI
AKTUBHOH Harpy3Koi NPEeANpPHUATUSL U MOJHON MOIIHOCTBIO CUCTEMBL

HawuBrITotHe TSt MOITHOCTE TpaHC(OpMaTOpa 3aBUCHT OT
BEJIMYMHBI XapakTepa rpadrKa AeKTPHIECKOil Harpy3Ku
JUITUTENBHOCTH HapacTaHUs Harpy3Ku 10 rojam

YHCJIa 9aCOB PaOOTHI MPEIIPHATHS

CTOUMOCTH IEKTPOIHEPIUU

3apIuIaThl 00CITYKHUBAIOIETo NepcoHaIa

Yncio 1exoBEIX TpaHC(HOPMATOPOB ONPEIeIIISTCS
THUIIOM TpaHC(hOopMaTopa

€JMHUYHOI HOMHUHAJIHON MOIIIHOCTBIO TpaHC(opMaTopa
K03 pHIIMEHTOM 3arpy3Ku TpaHchopmaTopa
TeMIIepaTypoi BO3ayxa

BrixitouaTenu Harpy30k npeaHa3zHavueHbI s
KOMMYTAallUd HOMHHAJILHBIX TOKOB
OTKJII0YeHUs TOKOB K3

KOMMYTAIIMU TOKOB BO BCEX PEXXHUMax

Pa3benunuTenu npeaHa3HadeHbl U1

CO3JJaHUS BUAAUMOTO Pa3phIBa IPH PEMOHTE JIEKTPOOOOPYIOBAHUS
KOMMYTAallUU TIO0BIX TOKOB

ABTOMAaTHYECKOTO OTKJIFOUEHUS TOKOB

NEPEBOAA C OAHOM NMapaIeIbHOU BETBU Ha APYIYIO

Pa3zbeAMHUTEN BHIOUPAIOT IO

HOMHHAJILHBIM MTapaMeTpam

Harpy3ke BTOPUYHBIX Llenei
3JEKTPOIUHAMUYECKON U TEPMHUUECKON CTOMKOCTH
XapaKTePUCTUKE TOKOOTPAaHUYEHHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3bheIHHUTEINH. .
pyoOsiiero Tuna

MOIBECHOTO THIIA

TOPU30HTAJIBHO - TOBOPOTHOTO THUIIA

KaTAIIEro TUITA

BaKyyMHOT'O THIIa

PazbequHUTENAMU HE JOMYCKAETCS BHIIOIHATD CIEAYIONINE ONepaluu
OTKJIFOYCHHE M BKIIFOUCHUE HEHTpaeil TpaHc(hOpMaTOPOB B JIFOOBIX PeKUMaX
CO37IaHHE BUJIMMOTO pPa3pbiBa B OTKIIIOUEHHOM 3IEKTPUUECKOHN TN
OTKJIIOYCHHE U BKIIIOYEHHE 3apsAHOTO TOKA IIUH

OTKJIFOUYCHHE TOKa Harpy3ku 110 15 A npu HanpsokeHuu 10 10 kB
OTKITIOYCHHE TOKA KOPOTKOTO 3aMbIKaHUS

Pa3zbeauHuTeNN BHIOUPAIOT O




HOMMHAJIbHBIM [TapaMeTpam

Harpy3Ke BTOPUYHBIX LIeTei
ANEKTPOAMHAMUYECKON 1 TEPMUYECKON CTOUKOCTH
XapaKTepUCTUKE TOKOOTPaHUUEHHUS

KopoTko3ambIKaTesb - 3T0 KOMMYTAl[IOHHBIH anmnapar...

TpeaHA3HAYCHHBIN TS OTKJIIOYEHUS MICKTPHISCKOH IENH B HEHOPMAIBHBIX peXHuMax paboTsl TpaHcdopmaTopa
[peHA3HAYCHHBIH U1 OTKIFOYEHUS 3JIEKTPUUYECKOH LN IPU KOPOTKOM 3aMbIKAHUH

NpeHA3HAYCHHBIN [T CO3/IaHHs HCKYCCTBCHHOTO KOPOTKOTO 3aMBIKaHHS B LIEMH TpaHC(HOPMATOpa MPH BUTKOBOM 3aMBIKAaHUU
BHYTPH TpaHCc(HOpPMATOpa C IEIIBI0 €T0 JaTbHEHIIero OTKIIOYCHUS

C CaMOBO3BPAaTOM IIPEIHA3HAUEHHBIH JUIsl CO3/1aHUSI UCKYCCTBEHHOIO KOPOTKOIO 3aMbIKAHMSI IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
MpeAHa3HauYEHHBbIN U1l yIPaBIEHUS JIEKTPUYECKON LIETIbIO TPU KOPOTKUX 3aMbIKAHUAX

Otaenureny npegHa3HAYECHBI

JUTSL PYYHOTO OTKJIFOUEHUSI 00€CTOUEHHBIX Leneit

JUTSL pyYHOTO OTKJIFOUEHHS LETeH MoJ1 Harpy3Kou

IUTA aBTOMATHYECKOTO OTKIFOUEHNS 00€CTOYEHHBIX IIETIEH
JUTSL TUCTAHIIMOHHOTO OTKJIFOUEHHUS LeTIel ¢ Harpy3Kou
JUIsL aBTOMATHUECKOTO OTKJIFOUEHNUs Lelel 101 Harpy3Kou

OTaenuTens OT pa3beIUHUTEIS OTIUIASTCS
rabapuramu

Croco0OOM TaIlIeHHUs TyTH

IIJIOCKOCTBIO JBIDKEHMS HOKEH

KOHTaKTHOH CHCTEMOM

OPUBOAOM

B otximrouarommx ammapatax 10l kB He npuMeHseTcs croco0 rameHus Iyri
JBIDKEHUE YT B MATHUTHOM II0JIE

MHOTOKPATHBII pa3pbIB LEMH TOKa

raleHue Jyr'd B y3KHUX LeNsix

YAIUHEHUE AyTU

JieJleHHe ATUHHOMN JyTU Ha Psii KOPOTKHUX

ABTOMATHYECKHE BBIKITIOYATEIN IPUMEHSIOT B JJIEKTPOYCTaHOBKAX
no 1 xB

1o 6 kB

1o 10 kB

BrikirouaTenn Harpy3o0K npeaHasHaueHbl 1t
KOMMYTAaIlud HOMHHAJIbHBIX TOKOB
OTKJII0YeHUs TOKOB K3

KOMMYTAIIMH TOKOB BO BCEX PEXKHUMAX

Crioco0B!I rarreHus AEeKTPHUSCKOH TyTH HCIONb3yeMble B anmaparax 1o 1000 B

raieHye Jyrd B ra3ax BbICOKOIO JABJICHUS, IBMKEHUE JYyTH B MATHUTHOM II0JIE, YJUIMHEHUE JYTU

yIUIMHEHUE TyTH, JBIKEHUE TyTM B MAaTHUTHOM MOJIe, TallleHue TyTd B BaKyyMe

ralleHue JyTU B BAKyyMe, yUIMHEHUE JIyTH, JBHKEHUE TyT B MATHUTHOM HOJIE

JIeIeHUe AJIMHHOM AyIru Ha psJl KOPOTKUX, TalllEeHUe YT B Macie, yAIUHEHUE Tyra

YAJIMHEHUE AyTH, ABUKEHUE yTH B MATHUTHOM IIOJI€, ACJICHUE JUIMHHOM YTy Ha P KOPOTKUX, FALIEHUE OYTU B Y3KHX LIEIISIX

Jlid rameHus 31eKTpudecKoil 1yru B annaparax a0 4 Beime 1000 B ucnonssyercs
raleHue B dJIerase

TralieHue JyTd B Macie

ralieHue JyTd B BaKyyMe

TalIeHue IyTH 33 CUST CHHXPOHH3AINA MOMEHTA OTKIIIOUSHHS C OECTOKOBOIT may3oi
raleHyue Ayra B y3KHX LIENAX, yUIMHEHUE TyTH

W3meputensHbIe TpaHC(HOPMATOPHI TOKA ITPEJHA3HAYCHBI IS
U3MEPEHHUS IIEPBUYHBIX TOKOB

U3MEPEHHs BTOPUYHBIX TOKOB

npeoOpa3oBaHMs IIEPBUYHBIX TOKOB B CTAaHIapTHBIE BTOPUIHBIC

W3mepuTtenbHble TpaHCHOPMATOPHI TOKA BEIOHPAIOT
110 HOMHHAJIFHBIM TTapaMeTpam

M0 KOMMYTAIIMOHHOW CIIOCOOHOCTH

10 TEPMUYECKOM U AIIEKTPOJAUHAMUYECKOM CTOMKOCTH




M0 XapaKTEPUCTHKE TOKOOTPAaHNUEHUS
M0 HAarpy3Ke BTOPUYHBIX IIETei

Ji cHUKEHMSI TEMIIEPaTypPhI IIABJIEHUS BCTaBKU B IIPEIOXPAHUTEIAX C HAIOJHUTEIEM UCIOIb3YETCS
MeTaJTyprudeckuil 3 et - Ha oNOCKK MeJH HamasHbI MIapUKU 0JI0BA

IIPOPE3H, YMEHBIIAIOUIME CEYCHUE

YCTaHaBJIMBAIOTCS MapajlyIe/IbHbIE IUIAaBKUE BCTABKY U3 PAa3HBIX MATEPHUAIOB

IUIACTHHBI IEPEMEHHOIO CEUEHUS

HAIOJIHUTEIb, KOTOPBII MPU rallleHuH AyTH OKHUCHsAETCs (peaKkuus MPOTeKaeT ¢ MOIIOMIEHUEM YHEPTHH)

B xauecTBe MaTepuaia m1aBkoi BcTaBku npenoxpanurenei tuna [IKT ucnons3yror
cepelpo, amroMHUHUI

AJIFOMUHMH, CTalIb

MEIb, aTIOMUHHIN

MeJib, CTalb

Meb, cepedpo

IIpuMeHeHue KaKuX IUIaBKUX BCTABOK pa3pelaeTcs?
KaJOPOBaHHBIX

HEKaJInOPOBaHHBIX

1r060T0 THIIA

B 3aBUCHMOCTH OT CUTYaIll{

Kak cnemyeT BEIOMpATh MpeI0XpaHnuTen?

10 OTKJIFOYAIOIIEH CIIOCOOHOCTH

10 BKJIFOYAOIIEH CITOCOOHOCTH

0 MPEJICTBHO JOMyCTUMOMY TOKY, BO3HHKAIOIIEMY MPH BKIIOUeHNH Ha K3

Br160p cxeM 3meKTpocHa0KEeHUS 3aBUCHUT OT
KaTeropuy morpedureneit

pac4yeTHON MOILTHOCTH

YIQJICHHOCTH OT UCTOYHUKA TUTAHUS
KOJIMYECTBA IOICTaHIINHN

PO3bI BETPOB

PazgenpHas paborta TMHUN U TpaHC(HOPMATOPOB IPUHUMAETCS

C LICJIBIO YBEJIMUCHUSI CONPOTUBIICHNUS U, YMEHbIICHUS TOKOB K3
5KOHOMHH 3J1EKTPOOOOPYIOBAHHS

YMEHBIICHHS TTI0TEPh

CedeHus MPOBOJIOB U XKHJI Kabeleil BEIOHPatoT
M0 TEXHUYIECKHM YCIOBHUSIM

M0 HA/ICKHOCTH

MO 3KOHOMHUYECKUM YCIIOBHSIM

KaITUTaJIbHBIM 3aTpaTam

CeueHust MPOBOJOB U JKUII Kabesiel BBIOUparoT
10 coco0y MPOKJIaIKH

110 HOMHHAJIFHOMY HaIlpsDKEHHIO

M0 CTOUMOCTH

0 MOTEPSIM HANPSHKEHHS

Jlunus u3 xabeneil, npeqHa3HAYCHHAS AJIS TIepeIadn DIIEKTPOIHEPTUHU Ha PACCTOSHUE HA3bIBAETCS
KaOeJbHBIN KaHal

KaOebHast JIMHUS

KaOeJbHAs TpaHIIes

KabeJIbHas DCTaKaaa

Pacomdpyiite mapky cmtoBoro xabemnss ACh 3*95
TPEXKHUIIBHBIN KaOeJb CO CBUHIIOBOM 000JIOUKOM ¢ MEeTHBIMU JKUAJIAMH, IUIOMIAIbI0 cedeHus 95 MM2
JIBYXO>KWJIBHBIM Ka0eJslb CO CBUHLIOBOI 000JIOUKOM ¢ MEIHBIMU JKUJIaMH, IUIOIIAAbIO cedeHus 95 Mm2

TpeX)KPIJ'IBHI:IfI kabesb co CBUHIIOBOM 000JIOUKOM C aTFOMHHHUEBBIMU JKUJ1aMu, I1omaabro CCUYCHUA 95 Mm2

TexHu4yeckue ycroBus BEIOOPA CEUCHMI BO3AYIIHBIX U KaOeIbHBIX JINHUN
M0 HarpeBy pac4eTHBHIM TOKOM

YCIIOBUSM KOPOHUPOBaHHUS

MEXaHUYeCKOU MPOYHOCTH

KalHUTalbHBIM 3aTpaTaM




HarpeBy OT KPaTKOBPEMEHHOTO BbIJeNICHHs Terna TokoM K3
croco0am MpoKJIaaAKu
NOTEPSIM HANPSDKEHUS. B HOPMAJIBHOM U ITOCIIEaBapUITHOM pesKuMax

Br160p 95KOHOMHUECKH IE1ECO00Pa3HOTO CEUSHHUS IPOU3BOAAT
10 HOMHMHAJIbHOMY HaNpsKEHHIO

10 3KOHOMHUYECKOH TJIOTHOCTH TOKa

IpUBEICHHBIM 3aTpaTam

MO HarpeBy pac4eTHBIM TOKOM

B 3aBucuMOCTH OT Ha3HAUEHUS LIMHOIIPOBOABI IOAPA3IENIAI0TCS
Ha MarucTpaabHbIe

Ha pacrpeeIUTENbHbIE

Ha aBapuiiHbIC

Ha TPOJUICHHbIE

Ha OCBETHTENbHBIE

Ha CMEULIaHHbIE

IIpu Toxax 6onee 3000 A mpu cleayIONIMX CEYEHUSX NPUMEHSIOT IIUHBI
KopoO4JaThie

HPSMOYTOJBHEIE TPEX HOJOCHBIE

HPSMOYTOJIBHBIE JIBYX HOJIOCHBIE

KpyTJIble

IPSAMOYTOJIFHEIE OTHOTIOJIOCHEIE

TpancopmaTopsl TOKa HEe BEIOMPAIOT 10 CIEAYIOIEMY YCIOBUIO
O KJIacCy TOYHOCTH

TI0 TOKY

10 BTOPUYHOW Harpyske

MO0 HAaNPSKEHHIO

0 OTKJTFOYAIOIIEH CIOCOOHOCTH

M3mepurensHble TpaHchopMaTOpbl TOKa BEIOUPAIOT
10 HOMHHAJILHBIM TTapaMeTpam

M0 KOMMYTaIIMOHHOW CTIOCOOHOCTH

10 TEPMUYECKOH U 3IEKTPOAUHAMUYECKON CTOMKOCTH
MO0 XapaKTepPUCTHKE TOKOOTPAHHUECHHUS

10 Harpy3Ke BTOPUYHBIX IIeTei

TpanchopMaTopsl TOKa IIpeJHA3HAUCHBI

JUIsl IpeoOpa3oBaHus MEPBUYHOTO TOKA 10 3HAYEHUH Hanboliee yJ0OHBIX Ul N3MEPHUTEIBHBIX IIPHOOPOB

JUI OT€JICHUS IEPBUYHBIX LIENEH OT BTOPUYHBIX

JuIs IpeoOpa3oBaHUs TOKA B MEPBUYHBIX IETIAX

JUIs IpeoOpa3oBaHuUsl MEPBUYHOIO TOKA IO CTAaHJAPTHBIX BEIMYMH U A7 OTAEICHUS IEPBUYHBIX LIETel OT BTOPUYHBIX
Ul BBIpaBHUBAHUs IEPEMEHHOIO TOKA

Kaxkue cxembl IPUMEHSIOT IPU PABHOMEPHOM PaclpeieIeHUH Harpy3Ku 110 Iuiomagun?
paauanbHble

MarucTpalbHble

CMEIIaHHbIE

KOJIbIIEBbIE

pacrnpeneauTeabHble

Kakue cxeMmbl 3IeKTPUIECKUX CeTeH MPUMEHSIOT IPU HAJTMYHUHU TPYIIT HATPY30K C HEPABHOMEPHBIM pacipeesiCHUEM UX [0
IIoImaau nexa?

panuaibHbIe

MarucTpaibHble

CMeEIlIaHHbIE

KOJIBIIEBEIE

Kakumu jocTonHcTBaMu 0071a1a10T MarkCTPalbHbIe CXEMBbI AIEKTPHUECKUX ceTei?
HaJC)KHOCTh

MpOCTOTA

JICIIICBU3HA

BBICOKast THOKOCTh CETH

BCE MEPEUYHCICHHOE

Kakumu HejocTaTkaMu 0071a1al0T paJuaibHble CXeMbI?




HE’KOHOMHWYHOCTD
OrpaHuYeHHas THOKOCTh CETH
HeOOJIbIIas HaleKHOCTD

T'on0BoIi pacxoa NEKTPOIHEPTUH MPENNPUATHEM YUUTHIBACTCS
MOJTHOW PacYeTHON MOIIHOCTHIO

YCTaHOBJIEHHOM MOIIIHOCTHIO

CpeHEroI0BOM MOIIIHOCTBIO

I'omoBoe 4rcito 9acoB pabOTHI IPEAMPHUATHS 3aBUCHT OT
MOIIHOCTH OTpebuTenei

KaTeropHuy HaJIe>KHOCTH B AIIEKTPOCHAOKEHUH
CMEHHOCTH TIPEIPUSITHS

XapakTepa IIPOU3BOJCTBA

TEXHOJIOTUYECKOro MpoLecca

B xaxux cirygasx 000CHOBaHO COOPYKEHHE 3aKPBITHIX TTOICTAHIIHN?
IPH CTPOUTEILCTBE MOICTAHINI ITTyOOKOTO BBOJA

IpU PacHONI0KEHUN Ha CEIUTEOHON TepPUTOPUU ropoia

B 30HAX IIPOMBIIIJICHHBIX YHOCOB

IpH HEOOXOJMMOCTH CHIKECHUS yPOBHS IIyMa

HET BEPHOI0 OTBETA

Jomyckaercs Iu IPUMEHEHUE TPOCOBBIX MOIHMEOTBOAOB Ha OPY 35 kB u BbIe?

HE JI0IyCKaeTcs

Joryckaercst Ha Bcelt repputopun OPY

JIOIYCKaeTCs TOJIbKO HaJ OLIMHOBKOM, €CJIM 30HBI 3all[UThl CTEPKHEBBIX MOJHUEOTBOIOB HE 3aKPBIBAIOT BCIO TeppuToputo OPY
JIONIyCKAETCsl TOJIBKO HAJl CEKLIUAMU U HIMHAMH

KOMHCHCI/IpyIOU.II/Ie ycrpoy“[CTBa, MOMIIHOCTH KOTOPBIX YYUTBIBACTCA IIPU OIIPEACICHUN MOJIHOM paC‘{CTHOﬁ MOIIHOCTH, IPUMCHACTCS
JJI1 KOMIICHCAIMU €MKOCTHBIX TOKOB

JJIA KOMIICHCAII peaKTHBHOﬁ MOITHOCTH

JUIT KOMIIEHCAIIUU NOTEPb MOITHOCTHU

OnpeneneHue MOIHOCTY KOMIEHCUPYIOLIUX YCTPOUCTB B CETH HanpshkeHueM A0 1 kB ocymecTBisercs mo
ycioBHIo 6anaHca peakTHBHON MourHOocTH Ha mmHax HH nexossix TIT

YCIIOBHIO OajlaHca akTHBHOM MOITHOCTH Ha muHax ['TITT

yCIIOBHIO OallaHca TOoHOW MomTHOCTH Ha mmHax ['TITT

5.4. MeTonuka OLleHKH 0CBOCHMS AMCHUILIMHBI (MoayJis, npakTtuku. HUP)

Kputepuu onieHMBaHuSA OTBETA HA SK3aMEHE

O1eHKa «OTJINYHOY BBICTABIIACTCS, KOTJ]a 00YJaIOIIUICs IEMOHCTPUPYET CHCTEMHBIC TEOPETHIESCKUE 3HAHS, BIAICCT
TEePMHUHOJIOTHE, AeTaeT apryMeHTHPOBAaHHbIE BBIBOJIBI M 0000IIEHNS, TPUBOIUT IPUMEPHI, TOKA3bIBAET CBOOOIHOE BlIaICHHUE
MOHOJIOTHYECKON PEUbIO M CIIOCOOHOCTB OBICTPO PearnpoBaTh Ha YTOYHSIONIIME BOIIPOCHL.

O1eHKa «XOpOIII0» BBICTABIACTCS, KOT/IAa 00yUJarONIHiCS TeMOHCTPHPYET IIPOYHBIC TEOPETHUSCKIE 3HAHMS, BIaJCeT
TEePMHUHOJIOTHEH, AeTaeT apryMeHTHPOBAHHBIE BBIBOJIBI X 0000IIEHNS, TPHUBOIUT IPUMEPEI, HO IIPH 3TOM JIe/IaeT HECYIIECTBEHHBIE
omMOKH, KOTOpBIE OBICTPO MCIPABISET CAMOCTOATENIBHO WM IIPU HE3HAYUTEIIbHON KOPPEKINH IIPETIOIABATEIIEM.

O1eHKa «yJOBJICTBOPUTEIHHOY BBICTABIISETCS, KOT/Ia 00yJarONIHICS HETITyOOKHe TeOpeTHIECKHE 3HAHUS, TIPOSBIICT C1abo
copMHUpPOBaHHBIEC HABBIKY aHANN3a SIBJICHUI U IPOIIECCOB, HEAOCTAaTOYHOE YMEHHUE JIENIaTh apTyMEHTHPOBAHHBIC BBIBOJIBI H
IPUBOAUTH MPUMEPHI, OKA3bIBAET HE JJOCTATOYHO CBOOOAHOE BlIaIeHHE TEPMUHOIOTHEH, TIOTHYHOCTHIO U MOCNIEI0BATEIbHOCTBIO
U3JI0KEHHUS, JIETIaeT OMINOKHU, KOTOPBIE MOXET UCIIPAaBUTh TOJIBKO IPU KOPPEKIMH MIPETIOIaBaTEIEM.

O1eHKa «HEeyIOBICTBOPUTEIBHOY» BEICTABIAETCS, KOTIa 00YJaOINiicsa JeMOHCTPHPYET HE3HAHNE TEOPETHUSCKIX OCHOB IIPEIMETA,
HE YMeeT JieJaTh apIyMEHTUPOBAHHBIE BBIBOJbI U IPUBOIUTH IIPUMEPBL, HE BIIaJCET TEPMUHOIOIUEH, IIPOSBIIIET OTCYTCTBHUE
JIOTHYHOCTH M TIOCJIE0BATEIbHOCTBIO U3JIOKEHHS, JETIaeT OLINOKHU, KOTOPBIC HE MOXET UCIPABUTh AaXe IPU KOPPEKIMU
[IPEenoiaBaTelieM.

IIpoxoxxaeHrEe KOHTPOJIBHOIO MEPOIPUATHS IO CAAYE IK3AMEHA CUUTAETCS BBIIOJIHEHHBIM YCIEIIHO, €CJIU IIPU €0 OLEHUBAHUU
[OJy4YEeHa OLIEHKA HE HUXKE «YJOBIETBOPUTEIILHOY.

6. YA EBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYHEHUE

6.1. Pekomenayemas aureparypa

6.1.1. OcHoBHas1 JiUTepaTypa

ABTOpBI, COCTaBUTEITU 3arnasue bubanoreka H3nmarenscTBO, TOT

JI1.1 | Beictpunxkuii I'.®. OCHOBBI PHEPTEeTUKH: YICOHUK Mockga: Knopyc, 2012




ABTODBI, COCTAaBUTEIIH

3arnasue

bubaunoreka

W3nparenscTBO, TOI

JI1.2 [KynuuoB A.A. TemnnoBble 2IEKTpUYECKUE Mocksa: THOPA-M, 2013
craniuu. CXeMbl U
obopynoBaHue: yueOHOE
nocobne
JI1.3 |B.IIL I'openos, C.B. O6mas sHepretuka. Ku. 1. Mocksa, bepnun: J{upexr-
T'openos, B.C. AJbTepHATUBHBIE HCTOYHUKU Menua, 2016
T'openos u 1p. , mox SHEPTHHU: YICOHUK
pexn. B.IL. 'openoga,
E.B. lBaHoBOIt
JI1.4 | Cubuxun FO.J1. OCHOBBI AJIEKTPOCHAOKEHUS Mockaga ; bepnun: Jlupekr-
00BEKTOB: yueOHOE TocoOHe Menua, 2014
JI1.5 | H.IL I'yxos, B.A1. CHCTeMBI 2JIEKTPOCHAOKEHHUS : Hosocubupck: HI'TY, 2015
OmnbxoBckuii, JI.A. y4eOHHUK
[TaBmroueHko
JI1.6 | CyBopun A.B. [TpueMHUKHN 1 TOTpeOUTETH KpacHosipck: Cubupckuit
JIEKTPUYECKOM SHEPIUU (enepanbHbI YHUBEPCHUTET,
CHUCTEM 3JICKTPOCHAOKECHHUS : 2014
yaeOHoe Tocodue
JI1.7 | Cubuxun M.IO. TexHomnorus Mocksa, bepnun: upexr-
3HEprocOepexeHus | yueOHIK Menua, 2014
JI1.8 | Cubukun 0./, OCHOBBI IPOEKTUPOBAHHS Mocksa ; bepnun: JIupexT-
3JIEKTPOCHAOKEHUS Menua, 2016
MIPOMBITIIJICHHBIX 1
TPaXIaHCKUX 3JaHHUM :
y4eOHHUK
6.1.2. JlonosiHuTE/IbHAS JIUTEPATYpPa
ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka WznarenscTBo, ros
JI2.1 |Macrtenanos A. M. TonnuBHO-3HEPreTUUECKUI Mocksa: Dneprus, 2009
komIuieke Poccun Ha pyOeske
BEKOB: COCTOSIHHE, TPOOIEMBI U
nepcrnekTussl passutust JT. 1. :
CIIPaBOYHO-aHATUTUYECKUN
cOOpHHK
JI2.2 | bymyes B.B. OuepreTuka - 2050 Mocksa: DHeprus, 2007
JI2.3 |IIpuBanos B.B. DKCIUTyaTanus JUHANA Mockaga ; bepnuH : J{upexr-
3IEKTPONEPENAY CUCTEM Menua, 2017
3JIeKTPOCHA0XKEHUS : yueOHOe
nocobue
JI12.4 | Anexceenkos C.O. TormmuBHO-3HEPre THUECKUI Mockga: OHUTU-/IAHA.
komiuteke Poccnn. [TpoGmemsr 3akoH U mpaso, 2016
Y TeHJEHIIMY Pa3BUTHS PBIHKA!
MoOHOTpadus
JI2.5 | KneBuos A.B. CpencTBa ONnTUMU3aLUU Mocksa :COJIOH-ITPECC,
MOTPEOIICHNS SMEKTPOIHEPTUH: 2009
CIIPaBOYHO-MH(POPMAIIHOHHOE
nocobue
6.1.3. MeToguueckue pa3padoTKu
ABTODBI, COCTaBUTEIIN 3arnaBue Bbubmmoreka WznarenscTBo, rox
JI3.1 | daBbrakua M.H. OO0mast sHepreTHKa: Hosotpouuk: HO HUTY
MeToanyeckue ykazanusa k PI'P MUCuC, 2013
6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEIEKOMMYHUKALUOHHOI ceTH « AHTEepHET»
31 |H® HUTY "MUCUC" https://nf.misis.ru/
32 |Hayunas anexrponHas 6ubmnoTeKa https://www.elibrary.ru
D3 | Hayunas anexrponHas 6uOmmoTeKka https://cyberleninka.ru/
6.3 IlepeyeHs NpOrpaMMHOro odecneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Mathcad 14.0 University Classroom Perpetual




I1.3

Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.4

WinPro 7 RUS Upgrd OLP NL Acdmc

I1.5

Micro-Cap 12

I1.6

Bpaysep Google Chrome

IL.7

Microsoft Teams

I1.8

Zoom

I1.9

Bpaysep Yandex

I1.10

WinDjView 2.0.2

6.4. Ilepeyenb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPOodecCHOHATbHBIX 023 JaHHBIX

n.1

energybase.ru - KaTajor IeKTPOCTaHIUH (AaTOMHBIX, THAPABIMYCCKUX, TEIUIOBBIX H JIp.) U MOJICTaHIIUN MUpA;

n2

window.edu.ru - eanHOE OKHO OCTyIa K 00pa30BaTeIbHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn.

Hasnauenwne

Bun

OcHarenue

113

VYuebnas mabopatopust (KOMIIBIOTEPHBIH

KJIacc)

JIab

13 . - Kommetotep B coope;

1 wr. - Ilpoekrop yHuBepcambHbli Vivitek
DH278;

1 mr. - Dxpan HacTeHHbIH 150x200;

1 mwr. - Kommytarop D-Link 16 moprt.;
1 wr. - [TogBec 11 NpoeKTopa;

1 . - Beb xamepa Logitech;

1 wr. - Konauuuonep ;

13 wT. - CTOJI KOMIIBIOTEPHBIIA;

2 . - CToJ mpernoaaBaTesIbCKHii;

7 wrt. - Cryinbs;

12 mrt. - Kpecio;

1 mr. - [Ikadh KHUKHBIH;

12 wt. - Pynonsslie mropsr,

1 mT. - YueHnueckas J0CKa,

113

VYuebnas mnabopatopus

KJIacc)

(KOMITBIOTEpHBIN

IIp

13 . - Kommerotep B cbope;

1 mr. - Ilpoektop yHMBepcambHbIi Vivitek
DH278;

1 . - Oxpan HacTeHHsbIH 150%x200;

1 wr. - KommyraTtop D-Link 16 mopr.;
1 . - IloxBec misa mpoekTopa;

1 mT. - Beb xamepa Logitech;

1 wr. - Konauuuonep ;

13 mwt. - CTON KOMITBIOTEPHBIIA;

2 . - CToJ mpenoaaBaTesIbCKHii;

7 mwr. - CTynbs;

12 . - Kpecno;

1 mr. - [lIkadh KHWKHBIN;

12 wt. - Pynonssle mropsl;

1 wt. - YueHuueckas J10cKa;

114

VYuyeOHas ayAUTOPUS IS 3aHATHN
JIEKITHOHHOTO THIIA,
3aHSATHI

MMPAaKTUYICCKUX

Jlek

1 mr. - Komnetorep B cOope;

1 . - IIpoexrop Acer X118 DLP 3600Lm;

1 mrt. - Oxpan Lumien Eco Picture 200x200
cM;

19 wir. - PynoHHBIC IITOPHL;

4 mr. - [lIxa¢h KHIKHBI;

26 wr. - CTON CTYyJeHUECKUH;

46 mr. - Ctym,

1 mT. - CTon npenoaaBaTebCKUA.

121

VYueOHast  ayautopuwst  JUISL  3aHATHU
JIEKIIHOHHOT'O THIIA,
3aHATHI

TMPAKTUYCCKUX

Ip

14 mrt. - Cucremusiii 6110k Intel Core;
14 wrt. - Monutop LCD;

1 mT. - DkpaH HacTeHHbIi Seven Media
240x240;

1 wr. - [Ipoextop ACER P5206;

1 wr. - Iloasec 11 mpoekTopa;

1 mt. - Beb xamepa Logitech;

1 wr. - Jlocka yueHU4ecKas;

27 wr. - CTONBI Y4IeHUYECKHE;

52 wir. - Crynbs,

4 . - Xairo3u.




8. METOAUYECKHUE YKA3AHUA J1JI1 OBYYAIOIUXCA

B nponecce u3ydeHns QUCHUIUIMHBI BRIISIAIOT JBAa BUIa CAMOCTOSTENBEHON pabOTh:ay IMTOpHAs ¥ BHEAYAUTOPHAsL. AYAUTOPHAs
caMocCTosITeNIbHAsl paboTa 1Mo AUCIMILIMHE BBIMONHACTCSA Ha y4eOHBIX 3aHATHAX MO PyKOBOJACTBOM IIpenojaaBatens. BueayauropHas

camocCTosTeNIbHAs paboTa - IuTaHupyemas ydeOHast padoTa 00yJaromuMcs, BEIOHsIEMAas BO BHEAy IMTOPHOE BPEMSI 110 3aIaHUIO U
IpU METOANYECKOM PyKOBOJICTBE IIPENoaBaTelis, HO 06e3 ero HemocpeACcTBeHHOro yyactusa. CamocTosTenpHas paboTa, He
HpelyCMOTPEHHAs IPOrpaMMOi yueOHOM TUCIUIUINHBI, PACKPBIBAIOIICH 1 KOHKPETH3UPYIOILEH €€ ConepkKaHue, OCYIIECTBISCTCS
06y‘{a}OII_II/IMC$[ HWHHUOHUATUBHO, C IICJIbIO peain3allnn COOCTBEHHBIX y‘-Ie6HBIX 1 HAYYHBIX HHTCPCCOB. )IJ'IH Oonee 3(1)(1)GKTI/IBHOFO
BBIIIOJTHEHHST CAMOCTOSTEILHOM pa60T1>1 TI0 JUCHUIITIMHE TPEenogaBaTeJIib PCKOMEHAYET UCTOYHUKU IJIA pa60T1>1, XapaKTepu3yeT
HaunboJee paoHAIBHYI0 METOAUKY CaMOCTOSITENIbHON paboThl, IEMOHCTPUPYET paHee BHIOJHEHHbIE 00yUYalomuMuUcs paboThl U T.
1. Buzpl 3ananuii 111 BHEayAUTOPHON CaMOCTOSITEILHON pabOThI, UX COZIEPKaHNE U XapaKTep MOTYT UMETh BapHATHBHBINA
nmuddepeHIpOBaHHEII XapaKTep, YIUTHIBAThH HHANBUyanbHbIe 0cOOeHHOCTH oOydaromerocs. CaMocTosTebHAs paboTa MOXKET
OCYHIECTBIIATHCA MHAUBUAYAJBHO UK I'PyIIIaMu CTYJACHTOB online 1 Ha 3aHATHUIX B 3aBUCHUMOCTH OT e, 06'[:6Ma, KOHerTHOfI
TEMAaTHKH CaMOCTOSTENILHON PabOThl, yPOBHS CI0KHOCTH. KOHTPOJIb Pe3ysIbTaTOB BHEAY JTUTOPHOI CaMOCTOSATEIBHON PabOThI
OCYIICCTBJIACTCA B IPEACIaX BpEMCHH, OTBCACHHOI'O Ha 00s13aTENBHEIE y'—Ie6HBIe 3aHATHSA 110 AUCHUIUIMHC HAa NPAKTUYICCKUX,
71a00PaTOPHBIX 3aHATHUSIX.




	Общая энергетика — Рабочая программа

