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LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

llara nognvcanws: 28.05.2026 12:42:30 Hoporpouuxuii puinan
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 O4HAsA
Ofmas Tpy10eMKOCTh 73ET Bunsl koHTpONs B ceMecTpax:
Yacos 1o yueOHOMY TUIaHY 252 3a4er 6
JK3aMeH 7

KOHTpOJIbHas padora 7

Pacrlpez[e.neﬂne YaCoB JMCHUIIVIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp Ha 6 (3.2) 7 4.1)
Kypee>) HUroro
Henens 10 19
Bup 3anaTuit vir | po | von | pono| von | PO

Jlexuun 18 |18 |34 |34 |52 (52
IIpakTuyeckue 18 |18 |17 |17 |35 |35
B Tom uucrne uHT. 6 6 6 6
Uroro ayn. 36 |36 |51 |51 (87 |87
KonrakrHas pabora 36 |36 |51 |51 |87 (87
Cam. pabota 72 |72 |66 |66 |138 |138
B tom umcie cam. pabora
B pamkax ®OC
Yacel HAa KOHTPOIIb 27 (27 (27 |27
HUroro 108 | 108 | 144 | 144 | 252 | 252




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

Pabouast mporpaMMa JHCIUIUIHHBL

OO0mas dHepreTuka

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_25 Dnextposnepretuka u 3nexrporexHuka I[TpOIInA.plx, yrBepxkmeHHoro YdeneiM coseroM HUTY MUCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DnekTposHepreTHKa M SJICKTPOTEXHHKA OJIEKTPONPHUBOA M aBTOMATHKA
IpoTOKOJI OT 24.12.2024 Ne58.

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

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1

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

1.2

3agaun AUCIUILUIMHEI — yCBOGHUE 00yJaIOMUMICS 3HAHUH B chepe pa3paboTKH U IKCIITyaTallui SHEPTeTHIECKUX
YCTaHOBOK, 000pYZI0BaHMs SJIEKTPOCTAHIMI 1 MOJCTaHIMI; O Mpoleccax MOITyYeHUs! TEIUIOBON U SJIEKTPHYECKON
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 DHepreTHYeCKUil MEHEIPKMEHT

2.1.2 | DnexTpudyecKHe MaIIuHBI

2.1.3 |Ludposas u aHAIOTOBAS YIEKTPOHUKA

2.1.4 | CunoBas 21€KTpOHUKA

2.1.5 |DOnexTpuueckue U 3IEKTPOHHBIE ANIIAPaTh

2.1.6 | DneMeHTHI CHCTEM aBTOMATHUKHA

2.2 Jucuuniaunbl (MOAYJI4) U MPAKTHKH, AJI51 KOTOPHIX 0CBOEHHE JAHHOM JMCUMNJIMHBI (MOAYJIs1) HEOOXOAUMO KaK

npeamecTyromee:

2.2.1 |IloaroToBka K mpoleaype 3amuThl U 3aIIUTa BBITYCKHOW KBATU(QHUKAIIIOHHON pabOoTHI

2.2.2 |IIpenmurnuioMHas IpakTUKa

2.2.3 |IIpoMblIUICHHBIE CETH

2.2.4 |IIporpaMmmHOe oOecrieueHHEe KOHTPOJIEPOB

2.2.5 ABTOMaTPI3PIpOBaHHLIﬁ DJICKTPONPHUBO TUIIOBBIX IIPOHU3BOJACTBCHHBIX MCXaHU3MOB

2.2.6 | ABTOMaTH3UPOBaHHBIN ANEKTPOIPUBO B TEXHOJIOTHIX

2.2.7 | ABromMaTu3aiys TEXHOJIOTHYECKUX MPOLIECCOB

2.2.8 | ABTOoMaTH3aIMs METAJUTYPIrUIECKOr0 IPOU3BOICTBA

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI 3J1eKTPONPUBO/AA U ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJICHHS C
HCIO/Ib30BaHUEM HH(POBLIX TEXHOJIOTHIA

3HaThb:

[1K-2-31 ocHOBHEIE OIIPCACIICHUA U IOHATHS B cq)epe (l)yHKHI/IOHI/IpOBaHI/ISI Pa3JIMIHBIX BUAOB 3JICKTPOIHCPICTUICCKUX YCTAHOBOK,

mpoOIeMBbl SHEProcOePEKEHNS U OCHOBHBIE TYTH UX PEIICHUS

YMmerh:

[IK-2-Y1 00BsIcHATH HU3UdIecKre OCHOBHI (PyHKIIMOHHPOBAHUS PA3TNYHBIX BUOB 2IEKTPO3HEPreTHUECKUX YCTAaHOBOK,
aHaJIM3UPOBATH MIPOLIECCH B AIEKTPOIHEPTETHIECKUX YCTAHOBKAX B Pa3IUUHBIX PEXKUMAX PAOOTHI

Baanern:

ITK-2-B1 mMeTogaMu ¥ METOJMKAMH pacdeTa PeKUMOB PabOTHI AIEKTPOIHEPTETUISCKOTO 000PYI0BaHHUS

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pa3nenoB u | Cemectp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIeTeHI U pecypcbl padoThI

Pazgen 1. BBegenue B
3Hepreruxky. CoBpeMeHHOe
COCTOSIHME JHePreTHKHU




1.1 CoBpeMEeHHOE COCTOSHUE 6 MK-2-31 [IK-2- | JI1.1J11.2 KM1
sHepreTuku B Poccnu u 3a V1I1IK-2-B1 JI1.3J11.4
py6esxkom. Pecypcrl sHeprin J.7
Ha 3emiIe U SHeprodasanc JI1.8712.1
MIPOU3BOJICTBA EPBUYHBIX 2.2
sHepropecypcoB. EquHuIb J12.4J13.1
U3MEPEHHUS B SHEPIeTUKE. 0102233
TonnuBHO-3HEPreTUUECKUI
komIieke. CnocoObl 1
METOJIBI BBIPaOOTKH
sHepruu /Jlex/

1.2 TepMoauHaMHUECKUE LIUKIIBIL. 6 T1K-2-31 IIK-2- JI1.1J11.2 KM1
TennoobMeH (peuieHue V1I1IK-2-Bl1 JI1.3J11.4
3anay) /Tp/ JI1.5 J11.6

J1.7
JI1.8J12.1
JI2.2J12.3
J12.4 J12.5
212233

1.3 OCHOBHBIE TIOJIOKEHUS 24 [IK-2-31 TIK-2- JIL.1J11.2 KM1 P1
TEPMOJIMHAMUKHU U TETUIOBOU V1 IIK-2-B1 JI1.3J11.4
sHepreTuku. Pabouee Terno, JI1.5 JI1.6
apaMeTpbl 3aKOHOB J1.7
TEPMOAMHAMHUKH. JI1.8J12.1
TepmMoguHaMHUECKHE [TUKIIBI. JI2.2J12.3
OCHOBHBIE pacueTHBIC 2.4
MIPOTPaMMBl, HCIIOJIB3yEMBbIE B JI2.5713.1
TeIUIo- U 2102233
anekTposrepretuke /Cp/

Paznen 2. HerpaguuuonHasi
H B0300HOB/IIeMAas
JHepreTHKAa

2.1 TpanuuuoHHble 1 8 I1K-2-31 I1K-2- JI1.1 JI1.5 KM1
HETpPaJULHOHHEIE, V1 IIK-2-B1 JI1.6
BO300HOBJISIEMBIE H JIT.8J12.1
HEBO300HOBIISIEMbIE J2.2J12.3
HACTOYHUKHU DHEPTHH. 2.4
IMpuaITT paboTs JI2.5713.1
TUIPABIMYECKUX, BETPOBBIX 013233
U COJIHEYHBIX
anekTpocTannuii /Jlex/

2.2 Pacuet BeTpoBBIX, 6 TIK-2-31 I1K-2- JI1.1 JI1.6
COJIHEYHBIX U Fe0TepMaJIbHbIX V1 I[K-2-B1 JI1.8J13.1
ycranoBok /TTp/ 2139233

2.3 OCHOBHBIE COJTHEYHBIE, 24 [TK-2-31 TIK-2- JIT.1JI1.2 KM1 P1
BETPOBBIE, THIPABINYECKHE, V1 IIK-2-B1 JI1.3 J11.4
[IPUIUBHBIC U JI1.5 J11.6
reoTepMaibHbIe J1.7
anexTpocTanuu B Poccun n JI1.8J12.1
3a pyoexxom. [TpuHIMn J2.2J12.3
paboThl reoTepManbHOM 2.4
AJNEKTPOCTAHIINH. JI12.5J13.1
ITporpaMmel MOJENNPOBaHUS 012233
INEKTPOCTaHIIUH
HEeTpaAULIMOHHON
SHEPTeTUKH.

MaremaTnueckasi MOJEJb
BETPOBOM AJIEKTPOCTAHLIUHU B
cpene Matlab. /Cp/

Paznen 3. TemioBblie u
aAaTOMHBIC SHCKTPOCTQHHI/IPI




3.1 CrpyKTypa IpOoHU3BOJCTBA 4 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 6 MIK-2-31 [IK-2- | JI1.1J11.2
MPUHIMITHATLHON V1 IIK-2-B1 JI1.3J11.4
TEXHOJIOTHYECKOU CXEMBI. JI1.5 JI1.6
MeTtoauka pacueTa J1.7
OCHOBHOTO CHJIOBOTO JI1.8J12.1
obopynoBanus Ha TOC u JI2.2J12.3
ADC. Mlp/ 2.4

JI2.5713.1
213233

33 [TapoBoii koTe, MPUHIUIT 24 [TK-2-31 TIK-2- JIT.1JI1.2 KMI1,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. J12.2712.3
Knaccuduxanus 0cHOBHOTO 2.4
1 BCIIOMOIaTeJIbHOTO JI2.5J13.1
obopynoBanus TOC u ADC, 212233
TEXHUYECKHE
XapaKTepUCTUKU. S nepHbIil
peaxTop, IPUHIUT PabOTEHI,

KItaccu(uKaIusi, OCHOBHEIC
TEXHUYCCKHE apaMETPBIL.
XpaHeHue, nepepadboTKa,
TPaHCIIOPTUPOBKA
0TpabOTaHHOTO SAEPHOTO
ToruBa. OCHOBHbBIE
MEPOIIPUATHS 110 3aIIUTE
OKpY Karolleil cpepl,
npumensemsle Ha TOC u
ADC. /Cp/

Paznen 4. [loaroroBka k
KOHTPOJILHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam

4.1 OObeM JacoB 0
CaMOCTOSITEIEHOM PabOTHI HA
noarotoBKy k KM /Cp/

4.2 O0BbeM yacoB 0
CaMOCTOSITEIILHOM paboThHI Ha
noarotoBky k BP /Cp/

Pasnen 5. BuyTpuuexosbie
JJIeKTPUYECKHE CeTH

5.1 OCHOBHBIE CXEMBI HEXOBBIX 16 TIK-2-31 IIK-2- JIL.1J11.2
TpaHc(hOPMATOPHBIX V1I1IK-2-B1 JI1.3J11.4
noactaHuii. Meroauka JI1.5 JI1.6
BBIOOpA YHCTA ¥ MOIIHOCTH J1.7
LEXOBBIX TPAHC(HOPMATOPOB. JI1.8J12.3
OcHoBHOE 2.4
ANIEKTPO0OOpyI0BaHUE JI2.5713.1
EeXOBEIX ceTei. /JIex/ D152 53




5.2 Br160p unciia 1 MOIHOCTH 6 T1K-2-31 IIK-2- JI1.1 J11.2
[IEXOBBIX TPAHC(HOPMATOPOB. V1I1IK-2-B1 JI1.3J11.4
Br160p ceueHns mpoBoIoB, JI1.5 JI1.6
KabeJell ¥ IIMH 10 J1.7
Harpey. /IIp/ JI1.8J12.3J13.

1
213233

53 Knaccuduxarus nomemeHnit 30 | [IK-2-31 [IK-2- | JI1.1J11.2 KM1,K P1
Y HapyXHbIX YCTAHOBOK IO V1T1IK-2-B1 JI1.3 J11.4 M2
OKpYyXaroliei cpee. JI1.5 JI1.6
CrTpyKTypa LIeXOBbIX J1.7
IEKTPUUECKUX CETEH. JI1.8712.1
KonctpykTrBHOE J2.2J12.3
BBINIOJTHEHUE BHYTPHUIIEXOBBIX 2.4
IEKTPUUECKUH CeTEel. JI2.5713.1
OcHoBHOE 212233
ANEKTPOOOOPYAOBAHUE
MIEXOBBIX ceTeil. Brioop
CEUeHHS IPOBOTHUKOB O
HSKOHOMMYECKON INIOTHOCTH
TOKa ¥ TIO TI0Tepe
HanpsbkeHus. Pacder ceteil
OCBETUTENBHBIX
3JIEKTPOYCTAaHOBOK.

Kaprorpamma Harpysok.
Hasnauenue u ocobeHHOCTH
NEKTPUUECKUX ceTeil
BHYTPH3aBOJICKOTO
ANIEKTPOCHAOKESHUS
HanpsbkenreM Boire 1000 B.
CxeMBbl 1 OCHOBHOE
ANEKTPOOOOPYAOBAHNE
TJIAaBHBIX TOHU3UTEIEHBIX
noactanimii. KoHcTpykuuu
pacrpeaeTiTeTbHBIX
ycTpoiicTB. Bo3nyminsie
nuaud. KabenpHble TUHUA.
Toxonposowl. /Cp/

Paznen 6.
JHeprocoepe:xeHne.
OHeproayauT u
HEProMeHeIKMEHT

6.1 DHepreTHYeCKUn 18 [TK-2-31 TIK-2- JIT.1JI1.2
MEHEIDKMEHT U ayauT. Llenn, V1 IIK-2-B1 JI1.3 J11.4
3aJ1a4¥, 0COOCHHOCTH JI1.5 JI1.6
MPUMEHEHUS U BUJIBI. JI1.7
OHeprocOepexeHne u JI1.8J12.3J13.
sxoorus. /JIex/ 1

013233

6.2 Pemenue 3agau Ha Temy 11 TIK-2-31 I1K-2- JIT.1J11.2
MTOBBIIIEHUS V1 IIK-2-B1 JI1.3J11.4
sHEpro’dpdekTHBHOCTI JI1.5 JI1.6
TEIUIOBBIX MPOLECCOB U JI1.7
YCTaHOBOK JI1.8J12.3J13.

Mp/

1
0102393




6.3 OHeprocOepexeHne B 36 | IK-2-31 MIK-2- | JI1.1J11.2 KM1,K
MPOU3BOJICTBE U OBITY. V1I1IK-2-B1 JI1.3J11.4 M2
OCHOBHBIC TEXHOJIOTHH, JI1.5 JI1.6
IIpUMEHSEMBIE B J1.7
9HEProcOepeKEHUH. JI1.8J12.1
Bropuunsie sHEpropecypchl, JI2.2J12.3
IIPUMEHEHUE, 2.4
knaccugukanys. CBs3b JI2.5J13.1
SHEProcOepeKeHUS C 213253
9KOJIOTHEH IUIaHETHI.

OCHOBHBIE UCTOYHUKHU
BO3J€HCTBHUSI HA
OKPY’KaIOIIyI0 Cpeay U UX
camkenue /Cp/

Paznen 7. IloaroroBka k
KOHTPOJbHBIM
MepONpUSATHSIM U
BBINOJIHAEMbIM padoTam

7.1 O0Bem gacoB 0
CaMOCTOSATENIFHON paboThI Ha
noarotoBky k KM /Cp/

7.2 O6beM JacoB 0
CaMOCTOSATENIFHOM pabOTHI Ha
noarotoBky k BP /Cp/

5. ®OHJ OIEHOYHbBIX MATEPUAJIOB
5.1. KonrposabHble MeponpuaTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BONPOCHI JAJs
€CaMOCTOSITeIbHOM NMOATOTOBKHU
Kon KontposnbsHoe rilﬁ){o‘;elf;eoMHe B
KM MepoTpusTHE T pbl OIIPOCHI JUIS TIOJITOTOBKU
KOMIIETeHLIUH
KM1 Bomnpocs! s ITK-2-31;I1K-2- 1) Oxapakrepu3yiTe TOIUINBO-3HEPTeTHYECKUH KoMIIIeKe PO
CaMOCTOSTEIBHOU VI;IIK-2-Bl 2) ITepeuncinTe TUIIBI HEKTPOCTAHIHIN
MOJTOTOBKH 3) I'ne HaxoAAT NpUMEHEHHE SIIEKTPOXUMHUYECKHE TeHepaTophl?

4) Uto Takoe 3HeproeMKOCTh SHEPTOHOCUTES?

5) Kaxwie THITBI TEIUTOBBIX JBUTaTeNel HCnonb3yroT Ha TOC?

6) Kakyto ¢pyHKIUIO BEIIOTHIET SKOHOMaK3ep?

7) Yem ornmyatorcs I'TY ot [II'Y?

8) st wero ADC BBIOTHSIOT 10 2-X U 3-X KOHTYPHBIM cCXeMaM?

9) Urto Takoe OuojiorMueckas 3ammra’?

1) YTo mOHMMAIOT MO AJIEKTPOIHEpreTHueckoit cucremoit? 2) Kakue
AJIEMEHTHI COCTABJISIOT dHepreTuyeckyto cucremy? 3) Kak
KIACCH(UIMPYIOTCS YCTAHOBKH IO HAaJEKHOCTH JIEKTPOCHAOKEHNUS?
4) Yo Takoe 31exTpudeckas cets? 5) Kak paccunTsiBaroT
anexTpuueckre Harpy3ku? 6) I[1o kakum Kpurepusm
KIaccuGUIMpyIoTcs anekTponpueMHukn? 7) Ha kakue rpymimsl
HOAPAa3eNIAI0TCS YIEKTPONPHUEMHHUKH 10 pexuMy paboter? 8) Kakue
9JIEKTPOIIPUEMHHUKHU OTHOCATCS K EPBOI KAaTEropuu 10 HaZEeKHOCTH
anexTpocHabxeHusn? 9) Kakue ameKTponpueMHUKHA OTHOCSTCS KO
BTOPO KaTETOPHH M0 HAJEKHOCTH 3nmekTpocHabxkerHus? 10) Kakne
3JIEKTPONPUEMHHUKU OTHOCATCS K TPEeTel KaTerOpHH 110 Ha/le’KHOCTH
anekTpocHabxenus? 11) Haznauenue u BUa CyTOUHOTO rpaduka
ANEKTPUUECKIX HArpy3ok 12) Haznauenwe u Bux romoBoro rpaduka
3NIEKTPUIECKUX HATPYy30K

10) Kakue tumnsl TypOuH ncnonb3ytot 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) MaremaTHueckue MOZIEINU 3JIEMEHTOB SHEPTOCHCTEMBI

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

5.3. OHEHO‘IH])le MaTepuaJibl, HCNIOJb3YyEeMbI€ JISl IK3aMEHa (GI/IJIeT])I, TECThI H T.l'[.)

DK3aMEeHALMOHHBIN OWJIET N0 AUCIUIIMHE BKIIIOYAeT B ce0s 1Ba TEOPETUIECKHUX BOMPOCHI IO TEMaM, U3JI0KEHHBIM B 4 pazjeine
nmanno# PITI. bueTsl XxpaHsTes Ha kKadeape U yTBEPKACHBI €€ 3aBEIYIOIIHM.

IIpumMeps! BOIIPOCOB U 3aJaHUH KOMIIBIOTEPHOIO TECTUPOBAHUS

DnexTpuieckas CTaHLUS — 3TO. ..

3NIEKTPOYCTaHOBKA, IPOU3BOAIIAs DIEKTPHUECKYIO SHEPTHIO

3JIEKTPOYCTaHOBKA, IPOU3BOAANIAS JIEKTPUUECKYIO U TEIJIOBYIO SHEPIHIO

3JIEKTPOYCTaHOBKA, IIPOU3BOASAILIAS NEKTPUUECKYIO UIIH MIEKTPHUECKYIO U TEIIOBYIO SHEPIHIO

OnexTpudeckast HOACTAaHIHA — 3TO. ..

3JIEKTPOYCTAaHOBKA, IpeAHA3HAYCHHAS VIS [IpHUEeMa U IIpeoOpa30BaHus ICKTPHUIECCKOI SHEPrun
3NIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOAUTCS, IpeobpasyeTcs, MOTPeOIseTCs SNEeKTPOIHEPIUst
3NIEKTPOYCTaHOBKA, TPOU3BOAIIAS DIEKTPHUYECKYIO U TEIIOBYIO YHEPTHIO

B coctaB EQC P® He BxoauT 00beJUHEHHAS SHEpreTHYECKask CUCTEMa
Vpana

Cubupn

Boctoka

Cesepo-3amnasa

Cesepnoro Kapkaza

TpaauMOHHbIE 3JIEKTPOCTAHIIUH 3TO. ..
K3C, CBC

II5C, TEOTOC

ADC, I'DC, KBC

MexaHn4eckasi HEPIHs BOJHOTO ITOTOKA PEKH (TUAPaBINYECKasi SHEPTHs) IPeodpa3yeTcs B AICKTPHUCSCKYIO SJHEPTUIO Ha
ADC

T2C

IaC

KABC

OCHOBHOH THIT 3JIEKTPOCTAHIIMI pacnojaraeMblid B IIEHTPE IEKTPUUECKUX U TETJIOBBIX HarPYy30K
I'Ty

I'POC

ADC

I'SCuTl'ASC




TOII

OHeprus, BeIAEIsIeMast TP CTOPAaHUN KaMEHHOTO yIIId, Topda, ra3a, HehTH U JPYTHX BUIOB TOIUIHBA, TpeodpaszyeTcs B
JNIEKTPUUECKYIO SHEPIUIO Ha

ADC

T2C

I'aC

KABDC

Mexanngeckast SHEpTHUs BO3IYITHOTO ITOTOKA IIpeodpa3yeTcs B AIEKTPUIECKYIO SJHEPIHIO Ha
ADC
T3C
Iac
BO2C

Kakue anekTpocTaHIny OTHOCAT K pa3psiy BEICOKO MaHEBPEHHBIX?
KOHJICHCAIIHOHHBIE

TEIUIONICKTPOLICHTPAIIH

THAPOINIEKTPOCTAHIIUN

aTOMHBIE 3JIEKTPOCTAHINH

reoTepMaibHBIE 3C

ITo xakuM IpH3HAKAM PA3ICIIIOT ACKTPUUCCKHE CTaHIIMU? BBIOepUTE OJJMH MM HECKOJIBKO OTBETOR:
0 BUJIY HCIIOJB3yEeMOM dHEPTHU

0 BUIY TEIJIOBOTO JIBUTATEIS

[0 BHIY 3JCKTPHYCCKOTO JIBUTATEIIS

0 BHJY OTITyCKaeMOH SHEPTUH

[IpuHINTBI TOCTPOSHUS CXEM 3IEKTPOCHAOKEHUS
OTKa3 OT XOJIOJIHOTO pe3epBa

pasnenbHas paboTa JIMHUI U TpaHCHOPMATOPOB
1eIecoo0pa3HOCTh

HaJIeXKHOCTb

r1y0O0KOE CEKIIMOHNPOBAHUE

K1 xareropuu 1o creneHu 6ecrepe0oiHOCTH JEKTPOCHA0KEHHUSI OTHOCSITCS NEKTPONPUEMHHUKI
HepephIB B AIEKTPOCHA0KEHHUH, KOTOPOE BIIeUeT 3a co00i 00s13aTeIbHOE OTKIIIOUEHHE 000pyA0BaHHE
OMaCHOCTb YIS XKU3HU JII0JIEH

KOPOTKHE 3aMBIKaHUS

[TepepbiB B 3:1eKTpOCHAOKESHUH 1S | KaTeropuu omycKaeTcs Ha BpeMs
BKJTFOUCHHMS pe3epBa CHIIAMH ACKYPHOTO IepcoHaa

ABTOMATHYECKOIO BKIIFOYCHUS pe3epBa

BBITIOJIHEHHS OTIEPaIUii TUCTICTYCPOM

I'my6okoe ceKnMOHUpPOBaHUE IPUMEHSIETCS JUIS
YMEHBILICHHS CONPOTUBIICHUS

obecrieyeHust ¥ HOBBILICHUS HAIEKHOCTH
YMEHBIICHHSI KOJINYECTBA 3JIEKTPUYECKUX allapaToB

ITuTanue KPyMHBIX K 0COO0 KPYIMHBIX MPEANPHUATHIH BBITOIHSAIOT HAPSHKEHUEM
110 kB

220 kB

6 xB

330 kB

500 xB

35 kB

Pacuer Harpy30k npou3BOIUTCS

TIOCJIC COCTaBJICHUS CXEM JICKTPOCHAOKEHHS
HAa 3aKJIIOYUTEIBHOHI CTaJuu IPOEKTUPOBAHUS
Ha HayallbHOM CTaMu MPOEKTUPOBAHUS

HcxonHble JaHHBIE IS OLPEEICHUS HATPY30K
TreHEepaJIbHBIN IUIaH

BEJJOMOCTb HAarpy30K

cxema

YCTaHOBJICHHAs MOLIHOCTb




K03 hHLIUECHTHI

YacroTa BpallleHUH TypOOTeHepaTopa, IPH YUCIIe TIap MOJII0COB p=2
750 06/MuH

300 06/mMunH

1500 06/Mun

3000 06/Muu

1000 06/MuH

CuroBbie TpaHC(OPMATOPHI M aBTOTPAHC(HOPMATOPHI IpeTHA3HAYCHBI
JUTSL TOHMXKCHUSA HAIIPSHKECHUA U TOKA

JUISL TOBBIICHUSA HAIIPSHPKEHUA U TOKa

JU1sL TpeoOpa3OBaHKs HALPSDKESHHS

JUTS TIpeoOpa3oBaHUs TOKA

JUIs IpeoOpa3oBaHuUs SHEPTHU C OJJHOTO HANPSHKEHHUS Ha APYroe

MomHocTh Tpancpopmaropa I'TIIT onpenenseTcs

AKTUBHOM Harpy3Koi NpeANpHUATUSL U PEAKTUBHOM MOLTHOCTBIO CUCTEMBI
PEeaKTUBHOIN HAarpy3KOoH NpeIpUsATHS U PEAKTUBHONW MOIIHOCTBIO CHUCTEMBI
AKTHBHOMN Harpy3Koi NpeanpHATHs U TOJHOH MOIIHOCTBIO CUCTEMBI

Hawussiroaneiimas MOIHOCTH TpaHC(HOPMATOpPa 3aBUCHT OT
BEJIMUMHBI XapakTepa rpaduka 3JIeKTpUUecKOi Harpy3Ku
JUIMTENBHOCTH HapacTaHUs Harpy3Ku 110 rojgam

YHCIIa 9aCOB PaOOTHI MPEAIPHATHS

CTOMMOCTH 3JIEKTPOIHEPTHU

3apIuIaThl 00CITY)KUBAIOIIETO TIEpPCOHaa

Yuco 1exoBbIX TpaHC(HOPMATOPOB ONpeIeIseTCs
THIIOM TpaHchopmaTopa

SIMHIIHON HOMHHAJILHOW MOIIIHOCTBIO TpaHC(opMaTopa
K03(hGHUINEHTOM 3arpy3KH TpaHCc(hopMaTopa
TeMIlepaTypou Bo3ayxa

Briknmrouatenn Harpy30K InpeaHa3HavYCHbI U1
KOMMYTallui HOMUHAJIbHBIX TOKOB
OTKJIIOUeHMS TOKOB K3

KOMMYTalluU TOKOB BO BCEX pPCIKUMaAX

Pa3zbeunuTeNny npeaHa3HaueHbI IS

CO3JJaHUS BUANMOTO Pa3pbIBa IPH PEMOHTE IIEKTPOOOOPYIOBAHUS
KOMMYTAIIAH JTFO0OBIX TOKOB

ABTOMATHYECKOTO OTKITFOUEHUS TOKOB

NepeBoa ¢ OAHOM MapaienbHON BETBU Ha APYTYIO

PazperuHNTETN BEIOUPAIOT 110

HOMHHAJIBHBIM MapaMeTpam

Harpy3ke BTOPUYHBIX LieTel
JIEKTPOAUHAMHUYECKOM U TEPMUUECKOM CTOMKOCTH
XapaKTEPUCTHKE TOKOOTPAHUYEHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIUHUATEIIH. .
pyOsiimero Tuna

MO/IBECHOTO THIIA

TOPH30HTAJIBHO - TIOBOPOTHOTO THIIA

KaTSIIIETO TUTIA

BaKyyMHOT'O THIIa

PazpeauHUTENSIMU HE JOIYCKAETCS BBIIOJIHATh CIEAYIOIIUE ONEPALUU
OTKJTIOYCHHE U BKIIOYCHHE HEHTpaseil TpaHc(hopMaTOPOB B JIFOOBIX PEKUMAX
CO3[JaHUE BUAMMOTIO Pa3pbIBa B OTKIIOUEHHOH AMEKTPUUECKOMN LenH
OTKJIIOYEHHE ¥ BKIIOYEHHUE 3apsIHOTO TOKA IIHH

OTKJIIOYEHHE TOKa Harpys3ku 10 15 A npu Hanpsbxenuu g0 10 kB
OTKJIIOYECHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3penuHUTEIM BEIONPAIOT 1O
HOMUHAJIbHBIM [1apaMeTpaM
Harpy3ke BTOPUYHBIX Llenei




JJIEKTPOJUHAMUYECKON U TEPMUYECKON CTOUKOCTH
XapaKTEePUCTUKE TOKOOTPaHUIEHUS

KopoTkozambIkaTenb - 5T0 KOMMYTalMOHHBIH amnmnapar...

IpeHa3HAYSHHBIN I OTKIIOYEHUS JIEKTPUUECKOH LIeMH B HEHOPMANIbHBIX pPeXHMax paboTsl TpaHchopmaTopa
npeHa3HAYEHHBIN JUIs OTKJIIOYEHUS JIIEKTPUYECKON LeNMH MPU KOPOTKOM 3aMbIKaHUH

TpeaHAa3HAYCHHBIHN I CO3MaHMs HCKYCCTBEHHOTO KOPOTKOTO 3aMBIKAaHHS B IENH TpaHC(HOPMATOpa IMPH BUTKOBOM 3aMBIKaHUHT
BHYTPH TpaHC(HOPMATOPA C HENIBI0 €T0 JaTbHEHIIero OTKIIOUSHUS

€ CaMOBO3BPATOM IpeHa3HAUEHHbIH AJIs1 CO3JaHUs UCKYCCTBEHHOTO KOPOTKOI'O 3aMbIKaHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
[IpeIHa3HAYCHHBIN U1 YIIPABICHUSI MIEKTPUUECKON LETBIO IPU KOPOTKUX 3aMbIKAHHSIX

Otaenureny npeaHa3HAYECHEI

JUISL pyYHOTO OTKJIIOUEHHSI 00CCTOYEHHBIX IIeTIeH

JUIS Py4HOIO OTKJIFOUEHUS LieNel Mo Harpy3Koi

JUISL aBTOMAaTU4ECKOTO OTKIIFOUEHHS 00ECTOYCHHBIX IIeTIei
JUISL TUCTAHLIUOHHOTO OTKIIIOUEHHs LieTel ¢ Harpy3Koi
JUI aBTOMaTHYECKOTO OTKIIIOUEHHS LieNIeH 101 Harpy3Kou

OTxaenurens OT pa3beIUHUTENS OTIUYASTCS
rabapuTamMu

CTII0COOOM TaIlIeHHS TyTH

IUIOCKOCTBIO JIBUXKEHHS HOXKEH

KOHTaKTHOM CUCTEMOM

TIPHUBOJIOM

B otkmouaromux anmnapatax 10l kB He npuMeHseTcs crnoco0 rameHus 1yru
JIBUJKEHHUE JIyTM B MATHUTHOM I10J1€

MHOTOKPATHBIN pa3pbIB LIENIU TOKA

raleHyue Jyrd B y3KHUX LeIsiX

YAJIMHEHUE AyTH

JIeIeHre AJMHHOM JyTru Ha psiJi KOPOTKUX

ABTOMATHYECKHUE BBIKITIOYATEIH IPUMEHSIOT B 3JICKTPOYCTaHOBKAX
no 1 xB

1o 6 xB

no 10 kB

BeIkirrouaTteny Harpy3oK npeaHa3HaueHbI IS
KOMMYTAIlii HOMHHAJIBHBIX TOKOB
OTKJIFOYEHHS TOKOB K3

KOMMYTAIIH TOKOB BO BCEX PEKHMaX

Croco0sb!I rameHust HMeKTPUUSCKOi TyTH UCHONIb3yeMble B ammaparax 10 1000 B

ralleHue JyTH B ra3ax BHICOKOTO JABJICHHUS, ABIKCHUE IyTH B MATHUTHOM II0JIE, YAJIMHEHUE AyTH

YIUIMHEHNE TyTH, IBIDKCHAE TyTH B MATHUTHOM I10JIe, TallICHUE [T B BaKyyMe

TalIeHue IyTH B BaKyyMe, yUIMHEHNE TyTH, IBIDKCHNE YT B MAarHUTHOM TIOJIe

JieJICHUE IJIMHHOW JIyTH Ha Psijl KOPOTKUX, TallleHHe JAyry B Maclie, yAJIMHEHUE ayra

YIUIMHEHHE JIyTH, IBIXKCHHUE AT B MArHUTHOM I10JI€, JICJICHNE JUIMHHOM JlyTy Ha Psifi KOPOTKHUX, TalllecHUE AYTH B Y3KUX IIEIIX

Jlns rameHust SIeKTpUUecKoi Iyru B anmapaTax g0 u Beime 1000 B ucnons3yercs
ralieHue B 3j1erase

TalieHue JyTd B Macie

TalIeHue IyTH B BAKyyMe

ralieHue JyrH 3a CYeT CHHXPOHHU3AIMN MOMEHTA OTKIIIOUEHUS ¢ OECTOKOBOI Nay30ii
ralieHue Jyra B y3KHUX IIENsX, yUIMHCHAE TyTH

H3meputesbHbie TpaHC(POPMATOPHI TOKA PEIHAZHAYCHBI IS
HU3MEpPEHHS TIEPBIYHBIX TOKOB

U3MEpPEHHS BTOPUYHBIX TOKOB

npeoOpa3oBaHusl MEPBUUHBIX TOKOB B CTaHAAPTHBIE BTOPHUUHBIE

H3mepurenbHbIe TPaHCHOPMATOPHI TOKA BEIOUPAIOT
10 HOMUHAJIbHBIM [1apaMeTpaM

M0 KOMMYTAIHOHHOH CIIOCOOHOCTH

10 TEPMUYECKOH U 3JIEKTPOANHAMUUYECKONH CTONKOCTH
10 XapaKTEPUCTUKE TOKOOTPaHUUEHUS

110 Harpy3Ke BTOPUYHBIX Lenei




J1ist CHIDKCHHS TEMIICpaTyphl IIABICHUS BCTABKU B MIPEJOXPAHUTENAX C HATIOIHUTEIEM HCIIONIB3YeTCs
METAUTYPIrHISCKUI 3P PEKT - Ha MOJOCKU MEIU HaIasHbI IMAapUKH 0JI0Ba

MPOpE3H, YMEHBIIAIONINE CEUCHUE

YCTaHABJIMBAIOTCS MapaJUIeIbHbIC INIABKHE BCTABKU U3 PAa3HBIX MAaTEPHAIIOB

TUTACTHUHBI IEPEMEHHOTO CCYCHUS

HATIOJIHUTEJb, KOTOPBIH MPH TANICHUN JYTH OKUCIISIETCS (PEAKIHs POTEKAET C MOTIIOIEHUEM YHEPTHN )

B kauectBe marepuana raBkoit BcraBku npegoxpanuteneit tuna [IKT ucnonssyror
cepebpo, aroOMHHU

aTIOMIHWH, CTalb

ME/Jlb, aJTFOMUHUI

Méelb, CTallb

Meb, cepedpo

[TpumeHeHNe KaKuX ITABKUX BCTABOK pa3penraetcsi?
KaJTHOpOBaHHBIX

HEeKaJINOPOBaHHBIX

mo060ro THMA

B 3aBHCHMOCTH OT CHTYaIlH{

Kak cnegyeT BEIOHpaTh peoXpaHUTEIH?

0 OTKJIIOYAIOIIEH CIIOCOOHOCTH

T0 BKITIOYAIOIIEH CIIOCOOHOCTH

MO TIPeIeNBHO TOMyCTHMOMY TOKY, BOSHUKAOIIEMY IpH BKITFoueHHH Ha K3

Br160p cXeM 3IIeKTPOCHAOKEHUSI 3aBUCHUT OT
KaTeTOpUH IoTpeduTeneit

pacyeTHON MOILHOCTH

YJIaJICHHOCTH OT UCTOYHUKA IINTAHUS
KOJIMYECTBA MOACTAHIINHA

PO3BI BETPOB

Pa3nenbHast paborta nuHMI U TpaHCHOPMATOPOB IPUHUMAETCS

C LIEJIBI0 YBEJIMUYECHUSI CONPOTUBIIEHUS U, yMEHbIIEHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYHOBAHHS

YMEHBILIEHHS TTOTEPh

CedeHus IMPOBOIOB U KU Kabeseil BEIOUpaoT
M0 TEXHUYECKHM YCIOBHSAM

0 HaJIS)KHOCTH

10 3KOHOMHUYECKHM yCIIOBHSIM

KaIHUTaIbHBIM 3aTpaTaM

CedeHus MPOBOJIOB U XKHJI Kabeleil BEIOUPaoT
MO CHIOCO0Y MPOKIATKH

10 HOMHUHAJIbHOMY HAIIPS)KECHUIO

10 CTOMMOCTH

IO MOTEPSAM HAIPSKEHUS

Jlunus u3 kabeneit, npeqHa3HaYCHHAS JJIs epeaadr HIEKTPOIHEPIUU Ha PACCTOSTHUE HA3bIBACTCS
KaOeIbHBIM KaHaJ

KaOeJIbHAas THHAS

KabesbHas TpaHuIes

KabOebpHas dcTaKaza

Pacumdpyiire mapky cunosoro kabenxst ACh 3%#95
TPEXKHUIbHBII KabeJIb CO CBUHIIOBOM 000JIOUKO# ¢ MEHBIMU JKUAIAMH, IUIOIIABIO cedeHus 95 Mm2
JIBYX>KHJIBHBIA KaOeJIb CO CBHHIIOBOI 000JIOUKOM ¢ METHBIMH JKUJIaAMH, TUIOIIAIBI0 cedeHHS 95 MM2

TPEXKUIBHBII KaOeJb CO CBUHIIOBOH 000JIOUKOH C aIFOMUHHEBBIMHE KIJIAMH, TUTOMIAIBI0 CeUeHus 95 Mm2

TexHUYeCKHE yCIOBHUS BHIOOPA CEUCHUI BO3AYIIHBIX M KaOCIbHBIX TMHUN
0 HArpeBY PacuETHBHIM TOKOM

YCIIOBHUSAM KOPOHUPOBAHHUS

MEXaHUYECKOH MPOYHOCTH

KaITUTaJIbHBIM 3aTpaTam

HarpeBy OT KPaTKOBPEMEHHOTO BhIJIEICHHUS TeTuia TokoM K3

croco0am MpoKIaIKu




HOTEPSIM HAIPSDKEHUS B HOPMAJIBHOM U [IOCIIEaBAPUITHOM PEKUMAaX

BEI160p 5KOHOMHYECKH 1I€T€CO00Pa3HOTO CEUCHUS IPOU3BOIAT
10 HOMUHAJIbHOMY HaNpsLKEHUIO

10 5KOHOMHMYECKOH INIOTHOCTH TOKA

IPHUBEJCHHBIM 3aTpaTaM

10 HarpeBy pacueTHBIM TOKOM

B 3aBucuMoOCTH OT Ha3HAUEHUS LIMHOMPOBO/BI OPA3IEISIOTCS
Ha MarucTpaibHble

HAa paclpeAeIuTeIbHbIE

Ha aBapuiiHbIE

Ha TpOJUIEHHbIE

Ha OCBETUTEJIbHBIC

Ha CMeIlIaHHbIe

ITpu Toxax 6omee 3000 A rmpy cIeIyIOMNX CEUCHUAX MPUMEHSIOT IIHHBI
KopoOuaTsle

HPSIMOYTOJILHBIE TPEX IOJIOCHBIE

HPSIMOYTOJIBHBIE JIBYX ITOJIOCHBIE

KpYyTJbIe

HPSMOYTOJIBHBIE OHOIIOIIOCHEIE

TpanchopMaTOphl TOKa HE BRIOUPAIOT TI0 CJICIYIONIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

10 BTOPUYHOM HarpysKe

110 HaHpS[)I(eHI/IIO

10 OTKJIFOYAIOIIEH CIIOCOOHOCTH

V3meputenpHBIe TPaHC(POPMATOPH! TOKA BEIOUPAIOT
10 HOMUHAJILHBIM N1apaMeTpaM

M0 KOMMYTAI[HOHHOH CIIOCOOHOCTU

M0 TEPMUYECKOH M HNEKTPOJUHAMUYECKOH CTOMKOCTH
10 XapaKTEPUCTUKE TOKOOTPAaHUUEHUS

10 Harpy3Ke BTOPUYHBIX Leneil

TparchopMaTOpHI TOKA ITpeHA3HAYCHEI

JUIS IpeoOpa3oBaHuUs IEPBUYHOTO TOKA JI0 3HAYCHMI Hanbosee yI0OHBIX IS H3MEPUTEIBHBIX TPHOOPOB

JUISL OT/ICJICHHS IEPBUYHBIX LETIeil OT BTOPUYHBIX

JUIsl IpeoOpa3oBaHusl TOKa B IEPBUYHBIX IETISX

JUIS IpeoOpa3oBaHuUs MEPBUYHOTO TOKA JIO CTAHIAPTHBIX BEJIWYHH M UL OTACICHHUS IEPBUYHBIX IeTIel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakue cxembl IpUMEHSIOT IIPY paBHOMEPHOM PACIIPENIEIICHUN Harpy3KH 110 Iu1oImaau?
panuaibHble

MAarucTpallbHble

CMEILIaHHbIE

KOJIBLIEBBIE

pacIpeieIuTeabHbIE

Kakune cxembl 3JIeKTpUYECKUX CeTeH MPUMEHSIOT IPYU HAJIMYUH TPYII HArPy30K C HEPAaBHOMEPHBIM pacipeielIeHUeEM UX Mo
IUIOIIAaN exa?

panuanbHbie

MarucTpajibHbIC

CMeIIaHHbIE

KOJIBIIEBBIC

Kakumu nocronmHCTBaMH 00J1aIaf0T MaruCTPaIbHBIE CXEMBI AEKTPUIECKUX ceTei?
HaJIe)KHOCTD

HpocToTa

JielIeBU3HA

BBICOKasi THOKOCTH CETH

BCE IIEPEYHCICHHOE

Kakumu HeroctaTkaMu 00J1a1aI0T paHatbHbIe CXeMBI?
HE3KOHOMHYHOCTh
orpaHuueHHast FTHOKOCTh CeTH




HeOOJIbIIas HaleKHOCTh

I'onoBoit pacxos 37€KTPOIHEPTUH IPEAIPUITHEM YUUTHIBACTCA
[OJHOHU PacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOW MOIIIHOCTBIO

CpEIHEro/I0BOM MOIITHOCTHIO

T'omoBoe uncno yacoB pabOTHI NPEANPUATHS 3aBUCUT OT
MOIIHOCTH OTpeOuTenei

KaTeTOPUH HaJIS)KHOCTH B AIEKTPOCHA0KESHUH
CMEHHOCTH TIPEIPUITUSL

XapaxTepa MPoU3BOACTBA

TEXHOJOTHYECKOro Ipouecca

B kakux cimydasx 000CHOBAaHO COOPYKEHHE 3aKPbITHIX MOACTaHIUH?
HpPU CTPOUTENBCTBE MOJICTAHIUHI MTyOOKOro BBOJA

TIPH PacIOIOKESHUN Ha CEUTEOHON TEPPUTOPHH Topoia

B 30HAaX IIPOMBIIIJICHHBIX YHOCOB

IpU He0OXOJUMOCTH CHUKEHUSI yPOBHSI IIyMa

HET BEPHOTO OTBETA

JomyckaeTcst 11 IpAMEHEHHEe TPOCOBBIX MOTHHEOTBOAOB Ha OPY 35 kB u BhmIe?

HE JIOMyCKaeTcs

Joryckaercs Ha Beelt Tepputopun OPY

JIOIYCKaeTCs TOJIBKO HaJ OIIMHOBKOW, €CIIH 30HBI 3al[UTHI CTEPKHEBBIX MOJIHHCOTBOJIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOIyCKaeTcs TOIbKO HaJ CEKIUAMH U IIMHAMU

Komnencupytomue ycTpoiicTBa, MOIIHOCTh KOTOPBIX YYHUTHIBAECTCA MIPH ONPEIETICHUH MOJTHON pacyeTHOW MOIITHOCTH, PUMEHAETCA
JUISL KOMITIEHCALIUK €MKOCTHBIX TOKOB

JUIs1 KOMITIEHCALlMU PEAKTUBHON MOIIIHOCTH

JUTSl KOMITEHCAILIUU TIOTEPh MOLTHOCTH

OnpeneneHne MOIIHOCTH KOMIIEHCUPYIOLIUX YCTPOWUCTB B CETH HanpshkeHueM A0 1 kB ocymecTsisieTcs mo
yCIIOBHIO OallaHca peakTUBHON MorHocTH Ha mmHax HH nexossix TIT

ycIoBHIO OallaHca akTHBHOW MoITHOCTH Ha mmHax ['TITT

yCIIOBHIO OaaHca MONHON MOITHOCTH Ha mumHax [ TITT

5.4. MeTonuka olleHKH OCBOEHMS AMCHUILUIMHBI (MoayJisi, npakTuku. HUP)

Kpurepuu oneHuBaHus OTBETA HA DK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOT/la 00y4aroluiics: JeMOHCTPUPYET CUCTEMHBIE TEOPETHYECKUE 3HAHNS, BIaeeT
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAaHHBIC BEIBOJBI M 0000IIEHNS, TIPHBOIUT IPHUMEPH], TOKA3EIBAET CBOOOIHOE BIIa/ICHHE
MOHOJIOTHYECKOI PeUbi0 U CIOCOOHOCTH OBICTPO pearnpoBaTh Ha YTOUHSIOININE BOIIPOCEHL.

O1eHKa «XOpOII0» BBICTaBISAETCS, KOTa 00yJaroUUiicsl JEMOHCTPHPYET IPOYHbIE TECOPETUUECKUE 3HAHMUS, BIaJieeT
TEPMHUHOJIOTUEH, A€TaeT apryMEHTUPOBAHHBIE BBIBOJIbI X 00OOIIEHHS, TPUBOIUT IPUMEPHI, HO TIPH 3TOM JIENIa€T HECYILECTBEHHbIE
OITMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIBHO WM IIPH HE3HAUNTEIIFHOW KOPPEKIHH TIPETIOIaBaTEeIIeM.

O1eHKa «yJOBJIETBOPUTEIHHO) BBICTABIAECTCSA, KOT/IAa 00yJarONIHHACS HETITyOOKHe TeOpeTHIECKHE 3HAHUS, TIPOSBIILET C1abo
copMHUPOBaHHBIC HABBIKN aHAJIN3a SBJICHUI U POLECCOB, HEJOCTATOYHOE YMEHHE JeJIaTh apryMEHTUPOBaHHbIC BBIBOABI U
TPUBOANTH IPUMEPHI, TOKA3bIBAaeT HE IOCTATOYHO CBOOOIHOE BIIAICHIE TEPMHUHOIOTHEH, IOTHIHOCTHIO M ITOCIIEI0BATEIIEHOCTRIO
U3JIOKCHHUS, IeJIaeT OMIMOKH, KOTOPhIe MOXKET HCIPABUTh TOIBKO MPHU KOPPEKIUHU IIPETIOaBATEIIEM.

O1eHKa «HEeyA0BIETBOPUTEIBHOY» BBICTABIAETCS, KOrJa 00yJaroIuiicsa 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKHX OCHOB MpPEeAMETa,
HE YMEET JIeJ1aTh apI'yMEHTUPOBAHHBIE BBIBOJBI M IPUBOIUTH IIPUMEPBI, HE BIIAJICET TEPMUHOJIOTUEH, IIPOSABIIAECT OTCYTCTBHE
JIOTHYHOCTH ¥ TIOCJICIOBATEIFHOCTHIO M3JI0KEHNUS, AeaeT OMNOKN, KOTOPBIE He MOKET HCIPABHUTh JaXKe NP KOPPEKIUN
IIpenoiaBaTelleM.

ITpoxosxaeHre KOHTPOIBHOIO MEPOIPUATHSA 110 C1a4€ SK3aMEHAa CYMTAETCS BBIIOJIHEHHBIM YCIIEIHO, €CJIU IIPHU €r0 OLCHUBAHUI
MOJIy4EeHa OLIEHKA HE HUXKE «YJOBIETBOPUTEIILHOY.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepaTtypa

6.1.1. OcHoBHas JuTepaTypa

ABTODBI, COCTaBUTEIN 3armaBue Bubmmnoreka W3narenscTBo, ron
JI1.1 | beicrpunkuii I'.®. OCHOBBI YHEPIeTUKHU: YICOHUK Mocksa: Knopyc, 2012
JI1.2 | KynuHoB A.A. TemnnoBbIe 3NIEKTPUIECKUE Mocksa: MTHOPA-M, 2013

cranmu. CXeMBI U
obopynoBanue: yaeOHOE
nocooue




ABTODBI, COCTAaBUTEIIH

3arnasue

bubaunoreka

W3nparenscTBO, TOI

JI1.3 |B.IL I'openos, C.B. O6mas sHepretuka. Ku. 1. Mockga, bepnun: [lupext-
T'openos, B.C. AnbTepHAaTUBHBIC HCTOYHUKU Menmua, 2016
T'openos u nip. , mox SHEPTHHU: YIeOHUK
pexn. B.IL. I'openoga,
E.B. lBaHoBOI#1
JI1.4 | Cubuxun FO.J1. OCHOBBI DIIEKTPOCHAOKESHHUS Mocksa ; bepnun: Jlupekt-
00BeKTOB: yaeOHOE rmocodme Menna, 2014
JI1.5 |H.IL I'yxos, B.A. CucreMsl 21eKTPOCHAOKEHNUS : Hosocubupck: HI'TY, 2015
OmnbxoBckuit, 1. A. y4eOHHK
[TaBmroueHko
JI1.6 | CyBopun A.B. [MpueMHuKY 1 TOTpeOUTETH KpacHosipck: Cubupckuit
3JIEKTPUUECKON SJHEPTUU (benepanbHbIl YHUBEPCUTET,
CUCTEM DJICKTPOCHAOKEHUS : 2014
yaeOHOe Tocobne
JI1.7 | Cubukua M.IO. TexHonorus Mocksa, bepnun: upexr-
sHeprocOepekeHus : yaeOHUK Menua, 2014
JI1.8 | Cubukun 1O.J1. OCHOBBI TPOEKTUPOBAHUS Mocksa ; bepnun: Aupexr-
3JIEKTPOCHAOKEHUS Memua, 2016
MPOMBITIIICHHBIX 1
TPa)XIaHCKUX 3JaHUM :
y4eOHHUK
6.1.2. JlonosiHuTEIbHAS INTEPATYPa
ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka W3narenscTBo, rox
JI2.1 |Macrenanos A. M. TonnuBHO-3HEPreTUUECKUI Mocksa: Oneprus, 2009
komIuieke Poccun Ha pyOeske
BEKOB: COCTOSIHHE, TPOOIEMBI U
nepcrnekTussl pa3purus . T. 1. :
CIIPaBOYHO-aHAIUTUYECKUHN
cOOpHUK
JI2.2 | bymyes B.B. OuepreTuka - 2050 Mocksa: Dueprus, 2007
JI2.3 |IIpuBanos B.B. DKCIUTyaTanus JUHANA Mocksa ; bepnun : Jlupekr-
AJEKTPONEepead CUCTEM Menua, 2017
JIEKTPOCHAOXKEeHHS : yueOHOoe
nocobue
JI12.4 | Anexceenkos C.O. TormmuBHO-3HEPre THIECKUI Mocksa: KOHUTU-TAHA.
komiuteke Poccnn. ITpoGmemsr 3akoH U mpaso, 2016
Y TeHJEHIIMY Pa3BUTHS PHIHKA!
MoOHOTrpadus
JI2.5 | Kiuesuos A.B. CpencTBa ONTUMU3ALUN Mocksa :COJIOH-ITPECC,
MOTPEOIICHNS MEKTPOIHEPTUH: 2009
CIIPaBOYHO-MH(POPMAIIMOHHOE
nocobue
6.1.3. MeToguueckue pa3padoTKu
ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka WznarenscTBo, rox
JI3.1 | daBbiaxun M.H. OO0mast SHepreThKa: Hosorpouuk: HO HUTY
MeToanyeckue ykasanus k PI'P MHUCuC, 2013
6.2. [lepeyenn pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALUMOHHOI ceTn « AHTEepHET»
31 |H® HUTY "MUCUC" https://nf.misis.ru/
32 |Hayunas anexrponHas 6ubmuoTexa https://www.elibrary.ru
73 | Hayunas snektpoHHas OnGnuorexa https://cyberleninka.ru/
6.3 IlepevyeHsb NpPOrpaMMHOro 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;
1.4 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.5 |[Micro-Cap 12




1.6 | bpaysep Google Chrome

I1.7 | Microsoft Teams

1.8 |Zoom

I1.9 | Bpaysep Yandex

I1.10 | WinDjView 2.0.2

6.4. Hepeqem, I/IH(l)OpMaIIPIOHHI)IX CIIPABOYHBIX CUCTEM H HpO(l)eCCHOHa.]I])HLIX 0a3 JAaHHBIX

N.1 [|energybase.ru - KaTaJor 3I€KTPOCTAHINH (ATOMHBIX, THAPABIMYECKHUX, TEIUIOBBIX U Ap.) W HOACTAHIINNA MUPA;

N.2 |window.edu.ru - emHOE OKHO JOCTYIIa K 00pa30BaTEIBFHBIM pecypcam

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenue Bun OcHarieHue
113 VYuebHast mnabopaTtopus (KoMmmbloTepHsIi | [Ip 13 . - Kommetotep B coope;
KJIacc) 1 mr. - Ilpoexrop yHmBepcambHBEIH Vivitek
DH278;
1 w. - Dkpan HacteHHbiit 150x200;
1 . - KommyTtaTtop D-Link 16 mopr.;
1 wr. - [logBec g mpoekTopa;
1 wr. - Be6 xamepa Logitech;
1 wr. - Kongunuonep ;
13 wT. - CTOJI KOMIIBIOTEPHBIIA;
2 mrt. - CTOJ NpernoaBaTeIbCKH;
7 wr. - CTynes;
12 . - Kpecio;
1 . - [Ixad KHIKHBIH;
12 wT. - Pynonnslie mropsr,
1 wT. - YueHnyeckas 10cKa;
114 VYuebHas  aymguropus g 3aHATHH | JIek 1 . - KommetoTep B coope;
JIEKIIMOHHOTO THIIA, MIPaKTUYECKUX 1 wr. - I[Ipoextop Acer X118 DLP 3600Lm,;
3aHATHUI I mr. - Dkxpan Lumien Eco Picture 200x200
cM;
19 wrt. - Pynonnsie mropsr,
4 mr. - IlIxa¢ KHUKHBII;
26 wrT. - CTON CTYACHYECKUIA;
46 wt. - Crym;
1 mit. - Cron npenoaaBaTeIbCKU.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIUXCA

B nponecce u3ydeHns QUCHUIUIMHBI BRIISIAIOT JBa BUIa CAMOCTOSTENBHON padOTH:ay IMTOpHAsS M BHEAyAUTOPHAsL. AYAUTOPHAs
caMocCTosTeNIbHas paboTa [0 AUCIMILUIMHE BBIMONHACTCSA Ha Y4eOHBIX 3aHATHAX MOJ PyKOBOJACTBOM IIpenoaaBaTens. BueayauropHas

caMoCToOsTeNIbHAs padoTa - ITaHupyemas ydeOHast padoTa 00yJaromnuMcsl, BHIOHsIEMAasi BO BHEAy TUTOPHOE BPEMSI 110 32IaHUIO U
HPH METOINYECKOM PYyKOBOJCTBE MpEeroiaBaTesis, Ho 0e3 ero HermocpeacTBeHHOro yuactus. CamocTosiTenpHas pabora, He
HpelyCMOTPEHHAs IPOrpaMMOi yueOHOM TUCIIUIUINHBI, PACKPBIBAIOIICH 1 KOHKPETH3UPYIOIIEH ee ConepkKaHue, OCYIIECTBIACTCS
00y4aroIuMCsl HHUIUATHBHO, C [IEJIbI0 pean3aliy COOCTBCHHBIX yueOHbBIX U HAy4HbIX nHTepecoB. [t Gonee addexTrBHOrO
BBITIOJTHEHHS CaMOCTOSTEIbHOM PabOTHI [0 TUCHMIUIHHE TPEN0IaBaTelb PEKOMEHIYEeT HCTOUHHUKH ISl PAabOThI, XapaKTepu3yeT
Han0oJjee paluoOHAIBHYIO METOAUKY CaMOCTOSITEIbHOI PaboThI, AEMOHCTPHPYET paHee BHIIOJIHEHHbBIE 00y4YaloUMUCs paboTHI U T.
1. Bugpl 3aannii 111 BHeayAMTOPHON CaMOCTOSITEIILHOH pabOThI, MX COZIEPKaHNE U XapaKTep MOTYT UMETh BapHATHBHBIH U
nmuddepeHITPOBaHHEII XapaKTep, YIUTHIBATE HHANBUIyalbHbIE 0COOeHHOCTH 00ydaromerocs. CaMocTosTeIbHas paboTa MOXKET
OCYIIECTBIISATHCS MHAMBUIYaJIbHO WM TPYIIIaMHU CTYICHTOB online ¥ Ha 3aHATHAX B 3aBUCUMOCTH OT LIEJH, 00beMa, KOHKPETHOM
TEMaTHKH CaMOCTOSTENILHON PabOThl, yPOBHS CI0KHOCTH. KOHTPOJIb Pe3ysIbTaTOB BHEAY JUTOPHOI CaMOCTOSATEIBHON PabOThI
OCYIIECTBIISICTCS B MPE/ieiax BPEMEHH, OTBEJICHHOTO Ha 00s13aTe IbHbIC y4eOHbIC 3aHATHS [0 JUCIMIUIMHE HA IPAKTHYSCKHUX,

12a00paTOPHBIX 3aHATHUSIX.
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