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1. HEJIX OCBOEHUSA

1.1

Lenp n3y4eHns: TUCIUIUIHHEL (POPMIPOBAHNE CHCTEMATHIECKUX 3HAHHMH T10 BOIIPOCAM NPOSKTUPOBAHUS 1 YKCIITyaTalluH
CHCTEM 3JIeKTPOCHA0KEHHS POMBIIIIEHHBIX MPEATPUITHIA.

1.2

3agaun AUCIMILUIUHBI — yCBOCHUE 00YJarONIUMUCS 3HAHUH B chepe pa3pabOTKH U SKCILTyaTalluy SHEPTeTHUECKUX
YCTAHOBOK, 000PYJ0OBaHMsI SIEKTPOCTAHIIMIT U IOACTAHIMH; O Mpolieccax IMOIydeHHs TETUIOBON U SJIEKTPUUECKON
SHEPIHH Ha 3JEKTPOCTAHIINAX Pa3IMYHOTO THIIA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PeKUMOB pabOTH 000pyIOBaHHS
00BEKTOB IEKTPOIHEPTETHKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Brok OIT: b1.B.JIB.01

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

2.1.1 | Teopust BepoATHOCTEH 1 MaTeMaTHYeCKasi CTAaTUCTUKA

2.1.2 | Teopwus cucTeM U CUCTEMHBIN aHATIH3

2.1.3 | YueOHasg npakTHKA 11O MOTYYCHHUIO MEPBUYHBIX IPO(YECCHOHAIBHBIX YMEHHH

2.1.4 | HpOpManoHHBIE CUCTEMBI U TEXHOJIOTHH

2.1.5 |Maremaruka

2.1.6 | dusuxa

2.1.7 | Xumus

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs) HEOOX0AUMO KaK

NnpealecTByIIee:

2.2.1 |CASE-rexHonoruu

2.2.2  |IIpou3BoacTBEHHAs MPAKTHKA I10 TIOIYYEHHIO TPO(ECCHOHAIBHBIX YMEHUH U ONbITaA MPO(ECCHOHAIBHON e TENbHOCTH
2.2.3 | TexHuueckue cpencTBa HHOOPMAMOHHBIX CUCTEM

2.2.4 | YnpaBineHHe TEXHUYECKMMH CHCTEMAMHU

2.2.5 |be3omacHOCTb KHU3HENEATETBHOCTU

2.2.6 |3ammra uHdopmanuu

2.2.7 |HudopmanuonHas 6€30MaCHOCTD

2.2.8 |KommbrotepHas rpaduka

2.2.9 |Hayuno-uccnenoBarensckas paboTa
2.2.10 | OcHOBBI MHKPOIPOIECCOPHON TEXHUKH
2.2.11 | OxoHomuka
2.2.12 | MHrennexTyanbHble TEXHOJIOTUU B METAJLTypPTrUU
2.2.13 | MHrennexTyanbHble TEXHOJIOTUU B SHEPTETUKE
2.2.14 |IloxroToBKa K IpOIeIype 3aIlIUTHI 1 3alUTa BEITYCKHOH KBATH(HUKAIIIOHHON pabOTHI
2.2.15 |IlpennunioMHasl IpaKTHUKa
2.2.16 |CpencrBa nHGOpMaTH3AIUU B METAJUTYPTHH
2.2.17 | CpencrBa nHGOpMaTH3aLUU B SHEPTETHKE

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMH
4. CTPYKTYPA U COAEP)KAHUE
Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype WHIMKATOPBI H 3. sieMble
KOMIIeTeH U i pecypcesl padoTsI

Pasnen 1. BBenenue B
3HepreTuky. Boipadorka
3JIEKTPOIHEPTUH




1.1

BBeznieHue B S3HEPreTUKY.
PasButne
3JeKTpo3HepreTuku Poccun
1 3apyOeXHBIX CTpaH. THITbI
JJIEKTPUYECKUX CTaHLIUMU.
OOBeauHeHNE
3JIEKTPOCTAHLUHN B
sHeprocucrtemsl. Enunas
JHepreTHyecKas cucreMa
Poccun. OcHoBHbIE
coopyxenus: ['OC.
OCHOBHBIE THITBI U
KoMIoHoBKa 31anuit I'DC.
Buns! ruapotypOuH u
00J1acTH UX IPUMEHEHHS.
DHepreTUuecKue noka3aTeiau
KOHJICHCAITMOHHBIX TETIOBBIX
Y aTOMHBIX 3JIEKTPUUECKUX
craniuii (TOC u ADC),
napora3osbix (I1I'Y) u
razoTypounHBIX (I'TY)
ycranoBok TOC. IIpuHIuITEL
JIeCTBUS MapOBBIX KOTJIOB
T3C u ADC, peakTopoB u
naporeseparopos ADC.
KomnoHoBka pa3nuuHbIxX
TUIIOB AJIEKTPOCTAHIIHUH.
AnbTepHaTUBHBIC
3NeKTpocTaHIuu. /JIex/

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

1.2

Uzyyenue cxem I'DC, TOC u
ADC. /MTlp/

JI1.1J11.2
J1.8

13

Hccnenosanue Mojenu
anextpoctaniyu /J1ad/

JI1.1 J11.8

1.4

Ouepreruka PO u
3apyOeXHBIX CTpaH.
CrpourenbctBo wioTHH ['9C.
Ocob6ennoctu pabotst [DC B
OanmaHce MOIIHOCTH (B
CYTOYHOM Tpaduke
Harpysku). Texuuueckoe
BogocHaOxkernne TOC n
ADC. /Cp/

12

JI1.1JI1.3
J1.8

Pasgen 2. O0uue cBeaeHus
0 cucTeMax
3JIEKTPOCHADKEH U1
NPOMBILILTIEHHOT0
TpeAnPUSI THS

2.1

Oco0OEHHOCTH 1 OCHOBHBIE
TpeOOBaHUS K CHCTEMaM
3NIEKTPOCHAOKECHUS
MPOMBIIITIEHHBIX
npennpustuid. Hanpsoxenust
JJIEKTPUYECKUX CETEH.
Pexxumbl HeltTpanu
JNIEKTPUYECKUX CETEN.
ITpueMHUKH 3IIEKTPUUECKOH
SHEPIUHU IPOMBIIUICHHBIX
NPEATPUSITHIH.
XapakTepucTuka
JNIEKTPOIPHEMHHKOB 1O
HaJIe>KHOCTH. PesKuMBI
PabOoThI 3TEKTPONPUEMHHKOB.
OJEeKTpUYECKUE Harpy3Ku U
ux rpadukn. Meroauka
pacdeTa NMEeKTPUIECKUX
Harpy3ok. /JIex/

JI1.1J11.5
J1.6
JI1.8J13.1




2.2

Pacuer anexkrpuueckux
Harpysok. /I1p/

JI1.1 J11.6
JI1.8J13.1

23

HccnenoBaHue pexxuma
HeWTpasy Ha MoJemsx. /J1ad/

JI1.1 J11.8

2.4

OCHOBHBIE TIOJIOKEHHS
TEXHUKO-IKOHOMHUYECKUX
pac4eToB B
anextpocHabxennu. /Cp/

14

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

Pa3gen 3. Buyrpunexosbie
JJ1eKTpHYecKHe ceTH

3.1

Knaccugukarms momerieHmii
1 HapY>KHBIX YCTaHOBOK IO
OKpYXKAFOIIEH cperie.
CTpyKTypa LEeXOBBIX
JJIEKTPUIECKUX CeTeH.
OCHOBHBIE CXEMBI IIEXOBBIX
TpaHC(HOpPMATOPHBIX
nojcTa”Huui. Meroanka
BbIOOpaA YKCIIa ¥ MOIIHOCTU
[IEXOBBIX TPAaHCHOPMATOPOB.
KoncrpykrueHOE
BBINOJIHEHNE BHYTPULIEXOBBIX
AIIEKTPUYECKH ceTeil.
OcHoBHOE
3NIEKTPOOOOpyIOBaHUE
IIeXOBBIX cereil. /JIex/

1.1
JI1.8J12.3J13.
1

32

Br16op uncia 1 MOIIHOCTH
IIEXOBBIX TPaHC(HOPMATOPOB.
Pacuer u BeIOOD cetelt u
anmnaparoB 3allUThI
HanpsbkeHueM go 1000 B.
Br16op anmapaToB 3ammuT.
Br160p ceyenust npoBoIoB,
ka0enell 1 IIMH 10 HarpeBy.
Br16op ceuenus
MPOBOIHHUKOB T10
9KOHOMHYECKOH IIOTHOCTH
TOKa ¥ TI0 TIOTepe
HanpsbkeHus. Pacder cereit
OCBETHTEIbHBIX
3JIEKTPOYCTaHOBOK. /I1p/

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

33

Uccnenoanue
BBICOKOBOJIBTHOT'O
Tpanchopmaropa /J1ab/

JI1.1 J11.8

34

Oco6eHHocTi
TpaHc(opMaTOpoB B
cucTeMax
JNEKTPOCHAOKEHHS.
[MpuHIMT peryaupoBaHus
HAIPsDKSHUS B CHIIOBBIX
TpaHcopmaTopax.
ABTOTpaHC(HOPMATOPBIL.
KoHncTpykTsHOE
BBITIOJTHEHNE BHYTPHIIEXOBBIX
JIEKTPUYECKUIN CETEH.
OcHoBHOE
AIIEKTPOOOOPYIOBAHNE
nexoBbIx cereil. /Cp/

14

1.1
JI1.8J12.5J13.
1

Paznen 4. Buyrpuszasoackoe
3JIeKTPOCHADKeHHe




4.1

Haznauenne 1 ocobeHHOCTH
JEKTPUUIECKUX ceTel
BHYTPHU3aBOJICKOTO
ANEKTPOCHAOKEHHS
HanpsokenueM Beie 1000 B.
Boszaymnble muHUM.
KaOenbHble THHUH.
ToxkonpoBoabl. CxeMbl U
OCHOBHOE
NEKTPOOOOPYIOBaHUE
TJIaBHBIX IOHU3UTEILHBIX
noacranuuii. Kaprorpamma
Harpysok. /JIex/

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

4.2

Pacuer Bo3aynIHEIX 1
KaOenbHBIX JIUHUH. BeiOop
ceueHus Tokonposoaa. /IIp/

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

43

UccnenoBanue pexxumon
pabOoThI BO3AYIIHON JTUHUN
3JIEKTpOIIepeiadu C
OJIHOCTOPOHHUM MTUTAHUEM
Ha moaenu /J1a6/

JI1.1 J11.8

44

KomnanoBka riiaBHBIX
MOHU3UTEIBHBIX
noacranuuil. Ilpumenenue
6sounbIx cxem.KoHCTpyKInu
pacrpeneTuTeNEHBIX
yerpoiicts. /Cp/

14

J1.1
JI1.8J13.1

Pasnen 5. Komnencanus
P€aKTHBHOI MOLIHOCTH

5.1

[TonsaTue o peakTUBHOM
MOIIHCOTH U €€
KoMIeHcauuu. bananc
AaKTUBHBIX U PEAKTUBHOMN
MoIHOCTH. OCHOBHBIE
MOTPeOUTENN peakTHBHON
MomHocTH. CpencTea
KOMIIEHCAIlUU PeaKTUBHOM
MoIHOCTH. OCHOBHBIE
pacueThl pu KOMIIEHCATUH
PEaKTUBHOM MOILHOCTH.
KoHcTpykTiBHOE
BBITIOJTHEHHUE U Pa3MELICHHUE
KOMITEHCHPYIOIIHUX
yeTpoiicTs. /Jlex/

J1.1
JI1.8J13.1

52

Bb160p KOMIIEHCHUPYIOLIHX
yerpoiicts. /TIp/

J1.1
JI1.8J13.1

53

3Ha4yeHue MepONPUITUH 110
KOMIICHCALIUU PEAKTUBHOM
MoOIIHOCTU. Brusnue
pEeaKkTHBHOW MOIITHOCTH Ha
MOTEPH MOIIHOCTHU H
3NIEKTPOIHEPTUH.
OpraHu3alMoOHHbIE
MEPOIPHUATHS 110
KOMIICHCALIUU PEAKTUBHOM
MOIIIHOCTH.
B3aumooTHomeHus
HHEPTrOCHAOKAIOIINX
opraHusanuil u
noTpeouTenei
JIIEKTPOIHEPTHH.
HopmaTuBHas noKyMeHTaIMs
B 00J1aCTH KOMIIEHCALIUH
peakTiBHON MomtHOCTH. /Cp/

14

JI1.1 J11.8

Pa3nen 6. Peseiinas
3aLUTA JJIEKTPOYCTAHOBOK




6.1

[loBpexnenue u
AQHOPMAaJIbHbIE PEXKHUMBI
paboThI B PHEPTETHICCKUX
cucremax. [IpyHIuUIbL
BBIIIOJIHEHMSI pesieiiHON
3amuThl. TpeGoBaHus K
perneiHo 3amuTe
JJIEKTPOYCTaHOBOK.
MaxkcuManbHO-TOKOBas U
muddepernnanbHas 3aMKTA.
3ammTa 1 aBTOMaTHKA JTHHUH
JJIeKTponepesayuu. 3amura u
ABTOMATHKa 3JIEMEHTOB
CTaHIIUH, IOICTAHIAS K
notpedureneit
JIEKTPUIECKOM SHEPTUH.
ABTOMaTHYECKOE TIOBTOPHOE
BkitoueHue (AIIB).
ABTOMaTHUYECKECKas
yacTtoTHas pasrpyska (AUP).
[TonsTe o
MUKPOIPOLIECCOPHOM
peneitHoit 3amure. /JIex/

JI1.1J11.2
JI1.8J12.5J13.
1

6.2

Pacuer ycraBok pene
TOKOBOI#1 3amuThl /TIp/

J1.1
JI1.8J13.1

6.3

DIEKTpOMEXaHUUECKHE PEIIe.
Perne ¢ repMeTH3UpOBaHHBIMU
KOHTAKTaMH.
Tenemexanuzanus u
JCIIeTIepU3aIys Ha
ANEKTPOCTAHLUSX U
HO/CTaHIUSX. DKCILTyaTalust
IUQPOBBIX YCTPOICTB
peneitHoit 3amuTsl. /Cp/

J1.1
JI1.8J13.1

6.4

IToaroroBska u cgada
JK3aMeHa /Ok3amen/

5. ®OHJI OHEHOYHbBIX MATEPUAJIOB




5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

IIpuMepHBIe BOIIPOCHL 71l yCTHOT'O OIpOCa IO pa3jenaM JUCLHUILIUHbBL

Pa3znen 1. Beenenue B sHepreTHKy. BeipaboTka 3JIeKTpUIeCcKOi SHEpPriH

1) OxapakTepu3yiTe TOIUIMBO-dHEPIeTHUECKU KoMIuieke PD.
2) INepeuncnuTe TUIMBI 37IEKTPOCTAHIIHA.

3) I'me HaxomAT MpUMEHEHNE 3NEKTPOXUMHYECKHE TeHepaToOphI?
4) Uro Takoe YHEProeMKOCTh YHEPTOHOCUTENS?

5) Kakue Tumel TemioBeIX ABUTaTeNe ncnoib3ytoT Ha TOC?
6) Kakyro ¢yHKIHIO BBITOTHSET SKOHOMaizep?

7) UYem ormnmuuarores I'TY ot IIT'Y?

8) Jnsa yero ADC BBIIONHAIOT MO 2-X U 3-X KOHTYPHBIM cxemaM?
9) Yro Takoe OHomorudeckas sammra’?

10) Kakne Tumsr Typ6uH ncmons3yror Ha [DC?

11) UYro Takoe mepuBaIus?

Pazgen 2. O0mre cBeieHNS O CHCTEMAaX IEKTPOCHAOKEHHUS TPOMBIIIICHHOTO MIPEATIPUSITHS

1) Uro nmOHMMAIOT MOJ| 3JAEKTPOIHEPTETUUECKON CUCTEMOM?

2) Kakue s5eMeHTBl COCTaBISAIOT SHEPTETHUECKYIO CUCTEMY?

3) Kax ki1accuuuupyroTcsi yCTaHOBKH O HAJIeXHOCTH JIEKTPOCHAOKEHHS?

4) Uro Takoe 3IEKTpUYECKasi CETh?

5) Kak paccunTBIBAaIOT 3IEKTPHUECKHE HATPY3KH?

6) [To xKakUM KpUTEPHUSIM KIACCUDUIUPYIOTCS 3JIEKTPOIIPUEMHUKH?

7) Ha xakue Tpynmsl OAPa3IeNsSrOTCs SNEKTPONPUEMHHIKH TI0 PEXKIMY PabOTHI?

8) Kakne 37eKTponpHeMHIKH OTHOCATCS K ITEPBON KaTErOPHH 10 HAJISKHOCTH 3IEKTPOCHAOKEHNUS?
9) Kakue >7eKTporpueMHUKH OTHOCSITCS KO BTOPOM KaTeropuu Mo HaAEKHOCTH HIIEKTPOCHAOKEHUSA?
10) Kaxkue 351eKTpOIPHEMHUKH OTHOCATCS K TpeTeil KaTeropuu Mo HaJeXHOCTH IEKTPOCHAOKEHHs?
11) Hasnagenne u BUI cyTOYHOTO TpadiKka IEKTPHUECKUX HArpy30K.

12) HasnmageHne u BUI rofoBOro rpaduka 3IEKTPUUECKUX HATrPy30K

Paznen 3. BHyTpuIIeXOBbIE AIEKTPUYECKHUE CETH

1) Jns 4ero cnyXuT M 4YTO MpeNCcTaBisieT coOoi reHeparop?

2) st yero mpeznHasHaueH TpaHC(HOPMATOP, U U3 KAKUX YacTed OH COCTOUT?

3) KakoBo HazHaueHue MarHut nposoza?

4) Kak ompenensitor motepu B TpancopmaTtope?

5) Kax ocymiecTBisieTcst peryanpoBaHue HanpsDKeHHs: B TpaHcdopMaropax?

6) Uro BkIIOYaeT B ceOs TpaHCHOpMATOPHAS TOACTAHITHS?

7) Kaxk onpenensror MecTo pa3MeIeHus: TPaHCPOPMATOPHOH MOACTAHINH HA MPEATIPUATHN?

Paznen 4. Bayrpu3zaBojackoe 31eKTpocHa0KeHHe

1) INepeuncnute cocoObl KaHAMHM3AIMU 3IEKTpUUecKoi Heprun 10 1 kB u Beme 1 xB.
2) Kax npousBoasar BeIOOp cedeHus: kabenei?

3) UYro Ha3bIBaeTCs SKOHOMUYECKHM CEYEHHEM IPOBOa?

4) Kakue tumner JIDII BBl 3HAeTE?

5) UYro Takoe “mpomyckHast cocooHocTs” JISII? Ot uero oHa 3aBUCHT?

6) [TepcriektuBbl pa3BuTHs 3aKkpbIThiX JIOII.

7) Yro Takoe Ta30M30JIMPOBaHHBIC KaOemn?

8) Uro mpeacTaBisioT co00if KOHCTPYKTHBHO BO3IYIIHBIC JIHHU?

9) IlepeuncnuTe THIIBI TOKOIPOBOJIOB.

Paznen 5. KopoTkue 3aMBIKaHUS B CHCTEMaX HJIEKTPOCHAOKCHIS

1) Kakoe cocTosiHue CHCTEMBI JIEKTPOCHA0XKEHUE MPUHATO CUUTATh YCTaHOBUBILEMCS?

2) KakoBEI IpHYNHEI BO3HUKHOBEHHUS 3JIEKTPOMAarHUTHBIX IEPEXOJHBIX IPOIECCOB B CHCTEMaX 3JIEKTPOCHAOXKEHHs?
3) Uro Ha3bIBAlOT KOPOTKUM 3aMbIKAHHUEM?

4) Kakue 3amaun peraroT npu pacyere 3JIeKTPOMATHUTHBIX NEPEXOTHBIX MPOLeccoB?

5) INepeuncnuTe KOMMYECTBEHHBIC OIIEHKH XapaKTepa MEepeXxoIHOro Mporecca.

6) Uro oleHUBAET TepMUUECKas CTOMKOCTh IIEPEXOJHOrO Ipouecca?

7) ITo kakoil Benn4YMHE OLEHUBAIOT JEKTPOJUHAMUYECKYIO CTOUKOCTH?

8) OT 4Yero 3aBHCHUT JJIMTEIILHOCTh MEPEXOIHOTO Tporiecca?

Paznen 6. KoMmeHcaius peakTHBHOW MOIIHOCTH
1) JlaiiTe onpeneneHe peakTUBHON MOIIHOCTH.
2) [Nepeuncinte ycTpoicTBa, KOTOPHIC CHIKAOT KO3()(MUIIUEHT MOIIHOCTH CUCTEMBI.




3) [epeuncnuTe OCHOBHBIE TUIBI KOMIIEHCUPYIOIIUX YCTPOMHCTB.
4) Kak mpou3BoAsAT BEIOOP KOMICHCHUPYIOIIUX YCTPOWCTB?
5) YKaXHuTe MecTa YCTAHOBKH KOHJCHCATOPOB HA TOCTAHIIHU.

Paznen 7. Penelinas 3amiura a1eKTpOyCTaHOBOK

1) Kakne TpeOoBaHMS MPEIBABIAIOTCS K YCTPOWCTBAM 3aIlUTHI?

2) Kakue cpenctBa HCHONB3YIOT ISl 3aLIUTHI CETEH OT KOPOTKUX 3aMBIKAHHHA?

3) Urto Takoe BpEeMITOKOBas XapaKTepUCTHUKA?

4) OT 4ero 3ammuiaeT 1ernb KOMOMHUPOBAHHBIA aBTOMATHICCKAN BBIKITIOYATEIh?

5) Kaxk BbIOMparoT TOk cpabaThIBaHUS CPEICTB 3ALIUTHI?

6) B kakux sneMeHTax JIEKTPUYECKOH CeTH BO3HHMKAIOT MOTEPH dHEPrun?

7 Yem ompezensercss BeAMYMHA MOTEPh SHEPIHU B DIEKTPHUUYECKUX CETAX?

8) Kaxkoii sHepreTndeckuil oka3aTenb HOPMHPYETCS Ul KPYIHBIX ITOTpeOnTeNeil SHepTHH 1 modeMy?
9) INepeuncnute Mepsl, MpUMEHSIEMBbIE IS MOBBIIICHUS Ka4eCTBa IOTPEOIIsIeMOit 3IEKTPOIHEPTUH

Bompocs! k sx3ameny (OIIK-1, [IK-4, YK-6)

1. TonmnuBHO-3HEpreTHYeckuii KoMmruieke PO.

2.Enunas sHepreruueckas cuctema PO.

3.PeiHOK 3nekTpo3Heprun PO.

4.0co6eHHOCTH U OCHOBHBIE TPEOOBAHUS K CHCTEMaM 3IEKTPOCHA0KEHHS IIPOMBIIUICHHBIX TPEANPUITHIL.
5.OCHOBHBIE TIOJIOXKEHUS TEXHUKO-9KOHOMHUYECKHX PACUETOB B 3JIEKTPOCHAOKEHUH. HanpshkeHUs! 3IeKTPHYECKIX CETeH.
6.PexyMbl HEMTpay 31eKTPUUYECKUX CETEH.

7.IIpuemHUKH OO MPOMBIIIIECHHBIX IPEAIPUITHH.

8.XapakTepHcTHKA IEKTPONPHUEMHUKOB IO HAIEKHOCTH.

9.Pexxunmbl paboThI ANIEKTPOIIPUEMHUKOB.

10.DnekTprdecKkue Harpy3KH U UX Tpaduku.

11.Ha3na4deHune 1 0COOEHHOCTH 3IEKTPUUECKUX CeTel HampskeHHeM o 1 Beime 1000 B.
12.Bo3ay1iHbIe TUHUH.

13.KabenpHble TUHAN.

14. TokompoBOABI.

15.CxeMBbl 1 OCHOBHOE 3IIEKTPOOOOPYAOBAHHUE TTTaBHBIX TOHU3UTENBHBIX MOACTAHIIHHA.
16.CTpyKTypa 1IeXOBBIX MOJICTAHIINHI U CETEH.

17.BB160p 4ricia 1 MOIIHOCTH CHIIOBBIX TPAHC(HOPMATOPOB.

18.Bp160p MecTa pacrionoKeH!sI TJIABHBIX U IIEXOBBIX MMOJICTAHLIUH.

19.Pacuer TOKOB KOPOTKOT'O 3aMbIKaHHUSI.

20.D7eKTpOIMHAMHYECKOE B TEPMUUECKOE ACHCTBIS TOKOB KOPOTKOTO 3aMBIKAHHSI.
21.BpI00p 3MEKTPUUECKHX alNapaToB U TOKOBEIYINX YacTeH.

22.D5neKTpUIeCcKUil pacueT OCBELICHUS.

23.CpencrBa KOMIICHCALIMN PEAKTUBHON MOIIHOCTH.

24.OcHOBHBIE PacyeThl IPU KOMIIEHCAIIUY PEAKTUBHON MOILHOCTH.

25.KoHCTpyKTHBHOE BHINOIHEHHE U Pa3MelIeHHe KOMIIEHCUPYIOIIUX YCTPOHCTB.
26.TpeboBaHus K pesIeiiHON 3alIUTE HJIEKTPOYCTaHOBOK.

27.3amuTa 1 aBTOMaTHKAa JIMHUH 3JIeKTpoIepeayu.

28.3ammra ¥ aBTOMATHKA dJIEMEHTOB CTAHIIMA, TIOACTAHIIHUS U MOTPeOUTENeH SJIEKTPHUECKON SHEPTHH (3aIUTa TEHEPATOPOB,

TpaHc(hOpMaTOPOB, ABUTATENEH U T.II.).
29.TlousiTHs 00 aBTOMAaTHYECKOM TTOBTOPHOM BKITtoueHUH (AIIB) 1 aBTOMaTH4eCKOM 9acTOTHOM pasrpyske (AUP).
30.Peanusanust peneifHOM 3alUThI U CXEM aBTOMATHKU.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

HpI/IMepBI TEMBI JOKJIAJIOB ITO CAaMOCTOSATEILHOMN pa60Te

1) Ouepreruka P® u 3apy0exxHbIX CTpaH

2) CrpourenbctBo wiotuH ['9C

3) Ocobennoctr pabotsl [DC B GanmaHce MOIIHOCTH (B CYTOYHOM Tpaduke HarpysKu)

4) Texanueckoe BomocHabxkerne TOC u ADC

5) TomnuBHOE XO35MCTBO AJIEKTPOCTAHIIUI

6) OCHOBHBIC TTOJIOKEHHS TEXHUKO-3KOHOMUYECKHX PAcYeTOB B AJICKTPOCHAOKCHUH

7) OcobenHocTy TpaHCc(HOPMATOPOB B CHCTEMAX JIEKTPOCHAOKESHUS

8) IMpuHIUT perynupoBaHUs HANPSHKEHUS B CHIIOBBIX TpaHc(hopMaTopax

9) ABTOTpaHCc(HOpPMATOPEI

10) KoHCTpYKTHBHOE BBITIOJTHEHHE BHYTPHUIIEXOBBIX AJIEKTPUUECKHMA ceTeit

11) OCHOBHOE 3JIEKTPOOOOPYIOBAaHHE LIEXOBBIX CETEH

12) KoMmnoHOBKa IIaBHBIX ITOHU3UTEIBHBIX TOJICTAHIIUN

13) [IpumMeHeHue OJIOYHBIX CXEM

14) KoHcTpykiuu pacnipefenuTenbHbIX YCTPOHCTB

15) OTtobpaxxeHHe TEePEeXOJHOTO IMpolecca B TMHEAPU30BAHHOM CHCTEeMe BTOPOTO MOpsIKa
16) MaremaTtudyeckre MOJENIH 3JIEMEHTOB SHEProCHCTEMbI

17) DJeKTpOMEeXaHWYECKHEe pee: 3JIeKTPOMarHUTHBIe, MHAYKIIMOHHBIE Perne ¢ repMeTH3MpOBaHHEIMH KOHTAaKTaMH
18) HcTouHMKY ONEpaTUBHOIO TOKA HAa MOCTOSIHHOM U IEPEMEHHOM TOKE

19) Tenemexanuzanusi 1 AUCIETYEPU3AMS HA JIEKTPOCTAHLUAX U MOJCTAHLUAX

20) DKcryartaiys udpPoBbie YCTPONUCTB PENICHHON 3aIIuThI

Tema PI'P: DnexTpocHabxkeHNe ydacTKa MEXaHUIECKOro Iiexa

Conepxanue PI'P:

1. KpaTkast XapaKTepHCTHKa 3JIEKTPOIPHEMHHUKOB IIeXa

2.Be160p 1 000CHOBaHKE CXEMBI DJIEKTPOCHA0KEHHS 1IeXa

3.Pacuer 271eKTpHUUecKUX Harpy3oK yJacTka Iexa

4.BbI160Op MapKu U CEYEHHUs TOKOBEAYIINX YacTel (IIpoBO/IOB, Kabernel, IMHOIIPOBOIOB)
5.Br160p KOMMYTanMOHHOM 1 3aIIUTHOH ammapaTypsl

6.Bp160p MOIIHOCTH TPaHC(HOPMATOPOB LIEXOBOH MOACTAHINU

7.KoMneHcanust peakTHBHON MOLTHOCTH

8.Pacuer nutaromei nuuun 10 kB

9.KoHCTpYKTUBHOE BBINOJIHEHUE 1IEXOBOU CETH

IIpunoxenue:

1.IInan cerun 0,4 kB y4actka nexa

2.Cxema snektpuueckoii cetu 0,4 kB ydyactka nexa

JlononHuTeNbHBIE JaHHbIE!

1.Ha T'TITT npeanpusTtus ycraHosieHo 2 tpanchopmaropa TMH-10000/110

2.Paccrostaue ot I'TIIT o uexa 0,6 kM, ot I'TIIT no moacTanumu sHEprocucTemsl — 12 kM
3.MomHOCTE KOPOTKOTO 3aMbIKaHus Ha muHax 110 kB n/ct sneprocucremst Sk = 1500 MBA
Texymuuii KOHTpOb 3a BiosHeHHEM PI'P ocymiecTsisercs npenoaaBareneM IyTeM MPOBEPKU Pa3zAeoB B COOTBETCTBUU C
TUIAHOM BBIMOJTHEHHUSI.

5.3. OueHo4yHbie MaTePHAJIbI, HCIOJIb3yeMble I IK3aMeHa (onucanne OUJIeTOB, TECTOB M T.II.)

OK3aMECHAIIMOHHBIH OHMJIET IO AMCIMIUIMHE BKIIIOYACT B ce0s J1Ba TEOPSTUIECKHUX BOIIPOCHI IO TEMaM, U3JI0KEHHBIM B 4 paszerne
nannoi PIT/I. bunerst xpaHsarcs Ha kKadepe U YTBEPKICHBI €€ 3aBEIYIOIIHM.

ITpumepsl BOIIPOCOB U 3aJaHUIl KOMITBIOTEPHOTO TECTUPOBAHMUS

OneKkTprudeckasi CTaHIUS — 3TO. ..

3JIEKTPOYCTaHOBKA, IPOHU3BOIAIIAS MIEKTPHIECCKYIO SHEPTHIO

3JIEKTPOYCTaHOBKA, MPOU3BOIAIIAS HNEKTPUUECKYIO U TEILIOBYIO SHEPTHUIO

3NIEKTPOYCTaHOBKA, MPOU3BOAAIIAS HNIEKTPHUYECKYIO MIIH 3JIEKTPUUECKYIO U TEMIOBYIO DHEPTHIO

OnexTpuueckas MOACTAHIUSA — 3TO. ..

IEKTPOYCTAHOBKA, NIPeTHA3HAYEHHAsI IS IIPUEMa U IIPeoOpa3oBaHus DIIEKTPHYECKOI SHEPTUH
3JIEKTPOYCTAaHOBKA, B KOTOPOH IPOM3BOHUTCS, IIPe0OpasyeTcs, MOTPEOISIETCS IEKTPOIHEPT UL
3JIEKTPOYCTaHOBKA, IPOU3BOAIIAS HIEKTPUIECCKYIO U TEIUIOBYIO SHEPTHIO

B coctaB EQC P® He BXOIUT 00beTMHEHHAS SHEPreTHUECKas CUCTeMa
VYpana

Cubupu

Bocroka

Cesepo-3anaja

CesepHoro Kaska3za




TpaauMOHHbIE 31EKTPOCTAHLIUH 3TO. ..
K2C, COC

II5C, TEOTDC

ADC, I'DC, KBC

MexaHn4eckasi HEPrHs BOAHOTO IIOTOKA PEKH (THAPABIMYECKas SHEPTHs) MpeoOpa3yeTcs B JIEKTPUISCKYIO SJHEPTHI0 Ha
ADC

T2C

Iac

KADC

OCHOBHOH THII 3JIEKTPOCTAHLIMI pacloyiaraéMblil B LEHTPE AJIEKTPUUECKUX U TEIUIOBBIX HArpy30K
I'TY

I'POC

ADC

I'SCuT'A3C

ToI

DHeprus, BeleseMas IPH CrOPaHUN KaMEHHOTO yriis, Topda, raza, HeTH U APYruX BHIOB TOIUIMBA, Ipeodpasyercs B
EKTPUUECKYIO SHEPTHUIO Ha

ADC

ToC

I'2C

KASC

MexaHnyeckasi SHEPTUsi BO3AYIIHOTO IIOTOKa PpeoOpasyeTrcs B AIEKTPUUECKYIO SHEPTHIO Ha
ABC
ToC
Iac
BO2C

Kakue anexTpocTaHIIMU OTHOCST K paspsily BEICOKO MaHEBPEHHBIX ?
KOHJICHCALlUOHHBIE

TEIUIO3IEKTPOLEHTPAIN

THIPORJIEKTPOCTAHIIUU

ATOMHBIE JIEKTPOCTAHIUH

TreOTEPMAIIBHBIE 3C

Io xakuM IpU3HAKaM Pa3essIoT JIEKTPUIeCcKre CTaHIH? BriOepuTe oAnH NI HECKOJIBKO OTBETOB:
10 BUJY UCIIOJIb3YEMOU SHEPIUH

10 BUAY TEIJIOBOI'O JBUraTess

10 BUAY IEKTPUYECKOr0 JBUraTes

10 BUJY OTITyCKAaeMOM SHEPIruu

ITpUHIUIIBI TOCTPOCHHMS CXEM IIIEKTPOCHAOKEHUS
OTKa3 OT XOJIOJJHOTO pe3epBa

paszzaenbHas paboTa JMHUHN U TpaHCPOPMATOPOB
1e1eco00pa3HOCTh

HaJISKHOCTh

IITyOOKO€ CeKIIMOHNPOBAHNE

K I xaTeropun no crerern decriepeOORHOCTH IEKTPOCHAOKEHNS OTHOCATCS SIICKTPOIIPHEMHUKHI
HepephIB B 3JIEKTPOCHA0KEHUH, KOTOPOE BIIEUET 32 COO0H 00s13aTeIbHOE OTKIIIOYEHHE 000pyIOBaHHE
ONACHOCTD IS JKU3HU JIFOACH

KOPOTKHE 3aMbIKAaHUS

IepepsIB B anekTpocHAOKEeHNH AT | KaTeropuu JOIMycKaeTcsl Ha BpeMst
BKJIIOYEHHS PE3EpBa CUIIaMU JIEKYyPHOTO IIEPCOHAA

ABTOMAaTHYECKOI'0 BKJIIOUEHUS pe3epBa

BBINOJIHEHHUS OLlEpaluil JUCIETYEPOM

FJ'IY6OKO€ CCKIIMOHUPOBAHUC IPUMCHACTCSA AJIA
YMCHBIICHUSA COTPOTUBIICHUA

ofecreueHys 1 MOBEIIICHUS HaIC)KHOCTH
YMCEHBIICHU S KOJIMYECTBA DJICKTPUYCCKUX allllapaToB

[TuTanne KPYMHBIX U 0CO00 KPYIHBIX IPEAIPHATHH BHIIONHSIIOT HAIPSHKEHIEM
110 xB




220 xB
6 xB
330 kB
500 xB
35 kB

Pacuer Harpy30k Ipou3BOAUTCS

MIOCJIE COCTABIECHUSI CXEM DIIEKTPOCHAOKEHHS
Ha 3aKJIIOYMTENbHON CTaANHU TPOEKTUPOBAHUS
Ha Ha4aJbHOH CTaJiuu NPOEKTUPOBAHUS

VlcxonHble TaHHbIE JUIs OTPEACNICHUs Harpy30K
reHepaJIbHbIN I1aH

BEIOMOCTH Harpy30K

cxema

YCTAQHOBJICHHASI MOIIIHOCTb

K03( GUIHCHTHI

YacroTa BpaiieHUH TypOOreHeparopa, py YMciie nap MoJrcoB p=2
750 06/MuH

300 06/mMuH

1500 06/MuH

3000 06/MuH

1000 06/MuH

CuioBsle TpaHcHOpMATOPBI U aBTOTpaHC(HOPMATOPHI ITPeIHA3HAYECHBI
JUISL IOHVD)KEHUS! HAIIPSDKCHUS. ¥ TOKa

JUTS TIOBBIIICHUS HANIPSDKEHUS U TOKa

JUIS IpeoOpa30BaHUs HANPSKESHUS

JUIsl peoOpa3oBaHus TOKA

JUTS TIpeoOpa30BaHMs SHEPTUH C OJHOTO HATIPSDKEHUS Ha JIPyroe

Mournocts Tpancopmaropa ['TIIT onpenensiercst

AKTHBHOM Harpy3Koi MPeANpPUSATHS U PEAKTUBHON MOIIHOCTBIO CHCTEMBI
PEAKTUBHON HArpy3KOU MPENNPUATHS U PEaKTUBHOM MOITHOCTBIO CUCTEMBI

AKTUBHOH Harpy3Koil IPeIpUATHS U MIOJIHOU MOIIHOCTBIO CUCTEMBI

HawuBrIroHeias MOITHOCTE TpaHC(opMaTopa 3aBHCHUT OT
BEJIMYMHBI XapakTepa rpaduka IeKTPHIecKOd Harpy3Ku
JUIUTENBHOCTH HapacTaHHs HArPy3KHU 110 roaM

YHCIIa 9acoB PabOTHI MPENIPHUATHS

CTOUMOCTH JIEKTPO3HEPT U

3apIuIaThl 00CITYKUBAOIIETO NTepcoHama

Yncimo 1eX0oBBIX TPaHCPOPMATOPOB OIPEIEIACTCS

THIIOM TpaHc(hopMaTopa

€IMHUYHONW HOMUHAJILHON MOIITHOCTBIO TpaHchopMmaropa
K03 PHIMEHTOM 3arpy3Kku TpaHchopMaTopa
TeMIIEpaTypor BO3ayXa

BrixitouaTenu Harpy30k npeHa3zHaueHbI IS
KOMMYTaIlM HOMUHAJILHBIX TOKOB
OTKJII0YeHHs TOKOB K3

KOMMYTAIIMH TOKOB BO BCEX PEKUMAX

Pa3beauHuTeny npeaHa3HauEHsb! AT

CO3JaHUS BUANMOTO Pa3phIBa IPU PEMOHTE IEKTPOOOOPYIOBaHHS
KOMMYTAaI[HH1 JIFOOBIX TOKOB

ABTOMAaTHYECKOI'0 OTK/IIOUEHHUS TOKOB

nepeBoJa ¢ OJHOH NMapasulesIbHON BETBU Ha JAPYIYIO

PazbenuHuTEIM BHIOUPAIOT IO

HOMMHAJIbHBIM ITapaMeTpam

Harpyske BTOPUYHBIX LieNeH
3JIEKTPOAMHAMUYECKON 1 TEPMUUYECKON CTOMKOCTH
XapaKTePUCTHKE TOKOOTPaHUYCHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAMHUTENM. .




pyOsimero Tuna

HOJBECHOT'O THIMA

TOPU30HTAIBHO - TTOBOPOTHOTO THITA
KaTsIIero TUIa

BAaKyyMHOTO THIIa

Pa3beauHuTENIMU HE NOIYCKAETCS BBIIONHATH CIEIYIOIINE OIepaluu
OTKJIIOUEHHUE U BKIIOUCHUE HeHTpasel TpaHC(hOpMaTOPOB B MIOOBIX peKUMax
CO3JJaHU€ BUIUMOTO Pa3pbiBa B OTKIIOUEHHOHN IEKTPHUECKON 1IeMH
OTKJIIOYEHHUE U BKIIOUCHHE 3apsTHOTO TOKA LINH

OTKJIIOYEHHUE TOKA HArpys3ku 10 15 A npu Hanpsbkenuu g0 10 kB
OTKJIIOUEHHUE TOKA KOPOTKOTO 3aMbIKAHUS

PazbeauHuTENH BEIOUPAIOT 110

HOMMHAJIbHBIM ITapaMeTpam

Harpy3Ke BTOPHYHBIX IleTen
ANEKTPOIMHAMHUYECKON 1 TEPMUUYECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPaHUYECHUS

KopoTko3ambIkaTens - 3T0 KOMMYTAIl[HOHHBIH anmapar...

TpeHa3HAYeHHBIN JUTS OTKITIOYEHHS SJICKTPUIECKOH el B HEHOPMAaIbHBIX PeKUMaxX paboTh TpaHchopMaTopa
IpeIHa3HAYECHHBIN Ul OTKIIIOYEHUS IEKTPUYECKOH LIENH IIPU KOPOTKOM 3aMbIKaHUU

NpeJHA3HAYCHHBIH JUTS CO3/IaHuUsI ICKYCCTBEHHOT'O KOPOTKOTO 3aMbIKaHUs B LIETH TpaHC(HOpMaTopa pyu BUTKOBOM 3aMbIKaHUH
BHYTPH TpaHC(hOpMaTOpa ¢ EeNBI0 ero JaTbHEHIIIero OTKIIIOYeHHS

C CaMOBO3BPAaTOM IPEAHA3HAYECHHBIN JUI CO31aHHsI HCKYCCTBEHHOIO KOPOTKOI'O 3aMbIKAHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKAHUU
IpeIHa3HAYECHHBIN Ul yIPABICHUS 2J1EKTPUYECKOH LIENbIO IPU KOPOTKUX 3aMbIKAaHHUAX

OtaenuTenyu NpeaHa3HAuYEHBI

JUTS PYYHOTO OTKJIIOYEHHSI 00ECTOYSHHBIX Lenen

JUTSL pyYHOT'O OTKJIFOUEHUS 1IeTel TI0J] Harpy3Kou

JUTA aBTOMATHYECKOTO OTKITFOUYEHHS 00ECTOUEHHBIX LIETIEH
JUTSL TUCTAaHIIMOHHOTO OTKJIFOUEHHUs Lenel ¢ Harpy3Kon
JUIs1 aBTOMATHUUECKOTO OTKIIIFOYEHMS LieNel 110/ Harpy3Koi

OTaenuTens OT pa3beMHUTENS OTIINIASTCS
rabapuramu

Croco0OOM TaIleHus JyTH

IIJIOCKOCTBIO JIBIKEHUS HOXKEMN

KOHTaKTHOM CUCTEMOM

OPUBOAOM

B orximrouarommx anmapatax 10l kB He npuMeHseTcs crnocob rameHns Iyru
JIBIDKEHHE AT B MATHUTHOM I10JI€

MHOTOKpATHBII pa3phIB LIEMH TOKa

ralieHue Iyru B y3KUX Lemsx

YUIMHEHUE TyTH

JelieHue JIMHHOM Dyru Ha psj KOPOTKUX

ABTOMAaTHYECKHE BBIKITIOYATENN MPUMEHSIOT B JIEKTPOYCTAHOBKAX
no 1 xB

1o 6 kB

1o 10 kB

BrikirouaTeny Harpy30k npegHa3HaueHbl s
KOMMYTaI[M HOMHUHAJILHBIX TOKOB
OTKJII0YeHHs TOKoB K3

KOMMYTAIM1 TOKOB BO BCEX pEKUMaxX

Crioco0bI ranieHus eKTPHIECKON IyTH HCIIoNIb3yeMble B ammapatax g0 1000 B

TalieHNe IyTd B ra3ax BRICOKOTO JAABIICHHMS, BIKEHHE TyT' B MATHUTHOM TIOJIE, yATHHCHNE TyTH

YAJIMHEHHE JIyTH, IBH)KCHUE IyTH B MarHUTHOM I10JI€, TAllIeHHEe JYTH B BaKyyMe

TralleHue JIyTy B BaKyyMe, YUIMHEHHUE JIYTH, JIBIXKCHHE TyT'd B MArHUTHOM I10JIC

JieJIeHHe JUTMHHOM IyT'H Ha P KOPOTKHUX, TallleHHe TyTd B Macie, YUTMHEHHE Iyra

yIATUHEHHE TyTH, ABMKEHHE TYTH B MATHUTHOM IIOJIE, ACJICHHE JITMHHON IYTH Ha s KOPOTKUX, TAIlICHUE TYT'H B Y3KHUX LIETIX

Jly1d ramieHus a1eKTpUUYecKoi Tyry B annaparax a0 4 Belme 1000 B ucnons3yercs
ralieHue B dJIerase
raiieHe Iyrd B Macie




raleHye Iyru B BaKyyme
TalleHue JYTy 3a CYeT CHHXPOHH3AI[MM MOMEHTA OTKIIIOUEHHUS ¢ OECTOKOBOM 1ay30ii
ralieHye 1yra B y3Kux LIeJsIX, YJUIMHEHUE TyTU

W3mepurenbHbIe TpaHC()OPMATOPHI TOKA MPEIHA3HAYCHBI IS
W3MepeHHs IEPBUYHBIX TOKOB

W3MepeHHs BTOPHYHBIX TOKOB

npeoOpa30BaHus IEPBUYHBIX TOKOB B CTaHIAPTHBIC BTOPHYHBIC

W3mepurensHbIe TPaHCHOPMATOPHI TOKA BEIOUPAIOT
[0 HOMUHAJIBHBIM NTapaMeTpam

10 KOMMYTallMOHHOH CIIOCOOHOCTH

10 TEPMHUUECKON U IEKTPOAUHAMUYECKOH CTOMKOCTH
MO0 XapaKTepPUCTUKE TOKOOTPAHUYCHUS

MO HarpysKke BTOPUYHBIX eNeH

Jis cCHUKEHUS TeMIepaTypsl ILIaBJIEHHUS BCTABKH B IPEAOXPAHUTENSAX C HAIIOJIHUTENIEM UCIIONb3YETCs
MeTaJUTyprudeckuil 3 QexT - Ha MOJTOCKU MU HaMasHbI HIAPUKU 0JI0BA

IIPOPE3HU, YMEHBILIAIOIIUE CEYEHUE

YCTaHABIMBAIOTCS apalIeNbHble IUNIABKUE BCTABKU U3 Pa3HbIX MaTepUaIoB

IUIACTHHBI IEPEMEHHOIO CEYEHUS

HAIOJIHUTENb, KOTOPBIH IPH FallleHUH TYyTU OKUCIsIeTCs (peakiisl MpoTeKaeT ¢ MOTNIOMEHHEM SHEPTUH)

B kauectBe MaTepuana miaaBkoi BcraBku npepoxpanutenei tuna IIKT ncnons3yror
cepedpo, amoMHHAR

AITFOMUHMH, CTaIb

MeIb, ATFOMHUHUN

MeJb, CTallb

MeJib, cepedpo

IIpuMeHeHne KaKKUX MIAaBKUX BCTaBOK pa3pelaercs?
KaJOPOBaHHBIX

HEKJINOPOBaHHBIX

mroboro Tuma

B 3aBUCHMOCTH OT CUTYallUH

Kak ciemyer BRIOMpATh MPEIOXPAHUTEITN?

10 OTKJIFOYAIOIIEH CIIOCOOHOCTH

10 BKJIFOYAIOIENH CIIOCOOHOCTH

0 MPEACTBHO TOMYCTUMOMY TOKY, BO3HUKAIOLIEMY TPH BKJIOYeHNHU Ha K3

Br160p cxem 31eKTpOCHAOKEHHS 3aBUCUT OT
KaTeropuu norpedurenei

pac4eTHOM MOIIHOCTH

YAAJIEHHOCTH OT UCTOYHHKA MATAHU
KOJIMYECTBa MOACTaHIIAI

PO3bI BETPOB

PaznensHas paboTa nuHMI U TpaHCGHOPMATOPOB IPHHUMACTCS
C LETIBIO YBETMYEHHMS COIIPOTHBIICHUS U, YMEHBIICHHUs TOKOB K3
SKOHOMHH 3JIEKTPOOOOPYIOBAHHS

YMEHBIIICHUS NTOTEPh

CeueHusi MPOBOJIOB U KHJI Kabesell BBIOUparoT
M0 TEXHUYECKUM YCIIOBHSIM

M0 HAJISKHOCTH

M0 SKOHOMUYECKHM YCIOBHIM

KaITUTaJIbHBIM 3aTpaTam

CeueHusi MPOBOJIOB U XKW Kabenel BEIOUpaIoT
10 croco0y NPOKIAAKU

110 HOMHHAJIFHOMY HATIPSDKECHUIO

MO CTOMMOCTHU

IO MOTEPSM HaIPSHKCHUS

Jlunus u3 xabenel, npeaHa3HAYEHHAS IS TIEpeJadu SJICKTPOIHEPTUHU Ha pACCTOSHHE HAa3bIBACTCS
KaOeIbHbIN KaHa




KabenpHast JIMHUS
KabebHas TpaHIIes
KabebHast dcTaKana

Pacumdpyiite mapky cunoBoro kabenst ACbh 3*95

TPEXKWIbHBINA Ka0eJb CO CBUHIIOBON 000I0YKON ¢ METHBIMH JKHIIAMH, TUTOMIAIBIO CeUeHU 95 MM2
JIBYX)KHIIbHBIN KaOellb CO CBHHIIOBOIM 000JIOUKOM ¢ MEHBIMH KHUJIAMH, TIOMIAIBI0 ceYeHUs 95 MM2
TPEX>KUIBbHBINA Ka0ebh CO CBUHIIOBOW 000JI0YKOHN C aTFOMUHHEBBIMHU JKUJIaMH, IJIOMIAbI0 CceYeHHs 95 MM2

TexHnYecKHe yCIoBHs BEIOOpa CCUCHUH BO3IYIIHBIX W KaOeIBHBIX JIMHUI
10 HarpeBy pac4e€THBIM TOKOM

YCJI0BUSM KOPOHUPOBaHU

MEXaHUYECKOM NIPOYHOCTH

KaIllUTaJIbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BBIAENICHUS Temaa TokoM K3

croco0am MpoKJIaaAKu

NOTEPSAM HAIIPSKEHUS B HOPMAJIBHOM U ITOCIIEABapUHHOM PEXXUMax

Br160p 9KOHOMHYECKH 11€1€CO00Pa3HOTO CEYeHHs TPOU3BOIST
10 HOMUHAJIbHOMY HaMPsHKEHUIO

10 3KOHOMHWYECKOH IUIOTHOCTH TOKa

HpUBEEHHBIM 3aTpaTaM

M0 HarpeBy pacyeTHBIM TOKOM

B 3aBucuMOCTH OT Ha3HAUEHUS LIUHOIPOBOABI IOAPA3ACISIOTCA
Ha MarucTpaibHbIe

Ha pacrpeenuTelbHbIe

Ha aBapuiiHbIC

Ha TPOJUICHHBIE

Ha OCBETUTENbHBIE

Ha CMeEIllaHHbIE

IIpu Toxax 6onee 3000 A npu clenyOMUX CeUeHUSIX MPUMEHSIOT IIHHbI
KopoO4JaThie

HPSMOYTOJIBHBIE TPEX TOJIOCHBIE

HPSMOYTOJIBHBIE JIBYX ITOJIOCHEIE

Kpyrible

MPSMOYTOJIBHBIE OTHOIIOJIOCHBIE

TpaHcopMaTOpsl TOKA HE BHIOMPAIOT MO CIEAYIOLIEMY YCIOBHIO
O KJIacCy TOYHOCTU

0 TOKY

10 BTOPUYHOH Harpy3ke

M0 HAaMPSKEHUIO

0 OTKITIOYAIONIEH CIIOCOOHOCTH

M3mepurenpHble TpaHC(HOPMATOPHI TOKA BEIOUPAIOT
10 HOMUHAJIBHBIM NTapaMeTpam

110 KOMMYTaIlHOHHOH CIIOCOOHOCTH

10 TEPMHUUYECKOM U IIEKTPOAUHAMUYECKOH CTOMKOCTH
MO XapaKTePUCTUKE TOKOOIPAHUUEHUS

0 Harpy3Ke BTOPUYHBIX IIeTIeH

TpanchopMaTOpsl TOKa MpeAHA3HAYECHBI

JUIs peoOpa3oBaHys IIEPBHYHOTO TOKA JI0 3HAUCHUH Hanbouiee yJ00HbIX ISl U3MEPUTEIBHBIX IIPHOOPOB

JUIS OTJEICHUS IIEPBUYHBIX LENEN OT BTOPUYHBIX

JULs IpeoOpa3oBaHMs TOKA B IIEPBUYHBIX IIEIISAX

JUIs IpeoO0pa3oBaHKs IEPBUYHOTO TOKA A0 CTAHAAPTHBIX BEIMYMH U AT OTAENEHHS IePBUYHBIX IeNel OT BTOPUYHBIX
Ul BBIpaBHUBAHUS IEPEMEHHOIO TOKA

Kakue cxembl IPUMEHSIOT IPH PAaBHOMEPHOM paclipeeNeHHH Harpy3KH MO MIoImanu?
paauanbHble

MarucTpajbHble

CMEIIAaHHbIE

KOJITbIIEBBIE

pacnpenenuTenbHble

Kakue cxembl 271€KTpHYECKUX CETEH IPUMEHSIOT IIPY HAJIMYKMHU TPYIIII HATPY30K C HEPABHOMEPHBIM PACHPEAEICHUEM UX 110




IUIOIIAIH 1iexa?
panuaibHbIe
MarucTpaIbHbIC
CMeEINIaHHbIE
KOJIbLIEBEIE

Kakumu mocTonHCTBAMH 00JIaaf0T MaruCTPAIbHBIE CXEMBI IIEKTPUIECKUX CeTeH?
HaJEKHOCTh

MpPOCTOTA

JICIICBU3HA

BBICOKast THOKOCTE CETH

BCE MEPEUHCICHHOE

Kakumu HeocTaTtkaMu 00J1a1al0T paJuaibHbIe CXEMBI?
HEIKOHOMHUYHOCTh

OrpaHWYeHHasi THOKOCTh CETH

HeOOITbIIIast HaJISKHOCTh

T'onoBoii pacxos 3MeKTPOIHEPTUH IPEAIPUATUEM YUUTHIBAECTCSA
[IOJIHOM pacyeTHON MOLTHOCTBIO

YCTaHOBJIEHHOW MOIIHOCTHIO

CpeIHero10BOi MOIIHOCTBIO

T'onoBoe gm0 9acoB pabOTHI MPENIPUATHS 3aBUCHT OT
MOIIHOCTH TIOTpeOuTenen

KaTEeropuy HaJe)KHOCTH B SJIEKTPOCHAOKEHUN
CMEHHOCTH IPEIIPUATUS

XapakTepa IIPOU3BOACTBA

TEXHOJIOTHYECKOTO TIpoIecca

B xaxux ciaygasx 000CHOBaHO COOPY)KEHHE 3aKPHITHIX MOJCTAHIINH?
IPU CTPOUTETHCTBE TOACTAHINHN TITyOOKOTO BBOJA

IPU PACHONOKEHUH Ha CETUTEOHON TeppUTOPUH TOpoa

B 30HaX MPOMBIIUIEHHBIX YHOCOB

TIPY HEOOXOANMOCTH CHIDKEHHUS YPOBHSA IITyMa

HET BEPHOT'O OTBETA

Jlomyckaercs Jiu IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOJOB Ha OPY 35 kB u BbImIEe?

HE JIOITyCKaeTCs

Jioryckaercs Ha Beei repputopun OPY

JIOIYCKAaeTcsl TOJIBKO Hajl OLIMHOBKOM, €CIIN 30HBI 3aLIUTHI CTEPIKHEBBIX MOJTHUEOTBOIOB HE 3aKpPBIBAIOT BCIO TeppuTopuio OPY
JIOIIYCKAETCsl TONBKO HaJl CEKLUAMU U IIUHAMU

KomneHcupytoiue ycTpolicTBa, MOITHOCTh KOTOPBIX YUYUTBIBACTCS MPH OINPEIEICHUN TTOJTHOW PAaCUETHONW MOLTHOCTH, IIPUMEHSIETCS
JUISL KOMITEHCAIIMA EMKOCTHBIX TOKOB

JUTSL KOMITEHCAIIMM PEaKTUBHOW MOIIIHOCTH

JUISL KOMITEHCAIMU TT0TEPh MOLITHOCTH

Ornpenenenue MOITHOCTH KOMIIEHCHUPYIOIINX YCTPOUCTB B CETH HampsbkeHHeM 1o 1 kB ocymecTBisercs no
ycJoBHIO OanaHca peakTHBHON MonrHOocTH Ha nmmHax HH nexoeix TII

ycIoBHO OajaHca akTUBHOU MoliHocTH Ha muHax [TITT

YCJIOBHIO OaaHca MoJHOW MOIIHOCTH Ha mmHax [TITT




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

Kputepuu oneHnBaHusA OTBETA HA DK3aMEHE
O1eHKa «OTIMYHO» BBICTABIIAETCS, KOT1a 00yJaroIuiics 1eMOHCTPUPYET CUCTEMHBIE TEOPETHIECKUE 3HAHUS, BIa/IEET
TEPMHHOJIOTHEH, IeTaeT apryMEHTHPOBAaHHBIC BEIBOIBI M 0000IICHUS, IPHBOIUT MPUMEPHI, TIOKa3bIBACT CBOOOIHOE BIIaJCHUE

MOHOJIOTHUECKON PeYbl0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOYHSIOIIUE BOTIPOCHI.

O1eHKa «XOPOILO» BBICTABIAETCA, KOTJa 00yJaroUIUHCs JEMOHCTPUPYET MIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIaJeeT
TEPMHUHOJIOTHEH, JIellaeT apryMEeHTHPOBAHHBIC BBIBOABI M 0000IEHHS, TPUBOIUT IPUMEPHI, HO IIPU 3TOM JIETaeT HECYIIECTBEHHBIC
OITMOKH, KOTOPBIE OBICTPO MCIIPABIISICT CAMOCTOSTENEHO WM IIPH HE3HAYUTEIHHOW KOPPEKIINH MPEIIOIaBaTeIeM.

OreHKa «yJOBIECTBOPUTEIIFHOY» BBICTABIIACTCS, KOTIa 00yJaromuiica HermyOOKre TeOpEeTUIECKHe 3HAHHS, IIPOSBIISLET cIabo
copMUpPOBaHHBIEC HABBIKM aHAIM32 SIBJICHUI U IIPOLIECCOB, HEOCTATOYHOE YMEHHE JIe1aTh apryMEHTHPOBAHHBIC BBIBOABI 1
TIPUBOANTH MPUMEPEI, IIOKa3bIBACT HE JOCTATOYHO CBOOOTHOE BIIaJACHHE TEPMHHOIOTHEH, IOTHIHOCTHIO U ITOCIIEI0BATEIHHOCTHIO
W3JI0KCHUS, eNaeT OMUOKH, KOTOPBIE MOXKET HCIPABUTh TOIBKO ITPH KOPPEKIINH MPEIIO1aBaTeIeM.

O1eHKa «HEYIOBIETBOPUTENBHOY BBICTABIACTCSA, KOTJA O0yJaroMiiCs JEMOHCTPUPYET HE3HAHHE TEOPETUIECKHX OCHOB IIpeaMeTa,
HE yMeeT JAeNaTh apryMEHTHPOBaHHBIE BBIBOJIBI M NPUBOAUTH NPUMEPHI, HE BIIaJI€€T TEPMUHOIOTUEN, MPOSBISIET OTCYTCTBHE
JIOTHYHOCTH ¥ MTOCIIEI0BATEIIFHOCTHIO N3IOKEHNS, AENaeT OMNOKH, KOTOPEIE HE MOXET HCIPABUTh JJaXKe TIPH KOPPEKIHN

npenogaBaTeIieM.

Hpoxomﬂe}me KOHTPOJIBHOT'O MEPpONPUATHA IO CAa4Y€ SK3aMCHA CHUTACTCA BbIIIOJIHEHHBIM YCIICIIIHO, €CJIM IPU €TO0 OCHUBAHUN
IMOJIy4d€Ha OLICHKA HE HNIKE «YAOBJICTBOPUTCIIBHO».

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTENIN

3ariaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 | beicrpunkuii I'.O.

OCHOBBI YHEPTE€THKH: yIeOHUK

Mocksa: Knopyc, 2012,

JI1.2 | KynunoB A.A.

TenuoBble AIIEKTPUUECKHE
ctaHuuu. Cxemsl U
obopynoBanue: yaeOHOE
nocobue

Mocksa: UHOPA-M, 2013,

JI1.3 | B.IL I'openos, C.B.
T'openos, B.C.
T'openos u ap. , mox
pex. B.IL. I'openoga,
E.B. lBanoBO#

O6mas sHepreruka. Ku. 1.
ANbTepHATHBHBIE HCTOYHUKH
SHEPIUN: YUeOHHK

Mocksa, bepnun: upexkr-Meaua, 2016,
http://biblioclub.ru/index.php?
page=book&id=447693

JI1.4 | Cubukun FO.J1.

OCHOBBI IEKTPOCHAOKCHUS
00BEeKTOB: yueOHOE TTOco0He

Mocksa ; bepnmun: upexr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=229842

JI1.5 |H.IL I'yxos, B.A.
OnbxoBckui, [.A.
[TaBmroueHKO

CHCTEMBI AIEKTPOCHAOKECHNUS
y4eOHUK

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

JI1.6 | CyBopun A.B.

[TpuemHuKH U TOTpEOUTENH
3IIEKTPUYECKOH SHEPTUH
CHCTEM 3JIEKTPOCHA0KEHHUS
y4aebHoe mocobue

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

JI1.7 | Cubukuna M.IO.

Texnonorus
9HEepProcOepeKeHHs : YICOHNK

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

JI1.8 | Cubukun FO.J1.

OCHOBBI IPOEKTUPOBAHUS
9JIEKTPOCHA0KEHUS
HPOMBIIUICHHBIX U
TPXITAHCKHX 3IaHHH :
y4eOHHUK

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

6.1.2. lono/THUTeILHAS JINTepPaTypa

ABTOpLI, COCTaBUTEIIN

3arnaBue

bubnuoreka

W3narenbcTBO, TO, 371. ajpec

JI2.1 |MacremnanoB A. M.

TomnmmBHO-3HEPreTUYECKUI
komriutekc Poccun Ha pyOexe
BEKOB: COCTOSIHHUE, TPOOIEMBI U
nepcnextussl pa3sutus JT. 1. :
CIPaBOYHO-aHATUTUYECKUI
cOOpHUK

Mocksa: Oueprus, 2009,
http://biblioclub.ru/index.php?
page=book&id=58379




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI2.2 | bymyes B.B. Ouepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IlpuBanos B.B. OKCIuTyaTanus JUHUN Mocksa ; bepnun : Jupexkt-Menua, 2017,
ANIEKTpOTepeaad CUCTEM http://biblioclub.ru/index.php?
9JIeKTpOCHa0KEeHUs : yueOHOoe page=book&id=481650
nocobue
JI12.4 | Anexceenkos C.O. TormmuBHO-3HEPreTHYECKU I Mocksa: FOHUTHU-JJAHA. 3akoH u
komruiekc Poccun. [IpoGnembt npaso, 2016,
Y TEHJEHIIMH Pa3BUTHS PHIHKA! http://biblioclub.ru/index.php?
MoHoOrpadus page=book&id=446538
JI2.5 |Knesnos A.B. CpenctBa oNTUMU3ALNH Mocksa :COJIOH-TIPECC, 2009,
HOTpeOIeHHs 3TEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-MH(OPMAIIMOHHOE page=book&id=117678
nocobue

6.1.3. MeTroanueckue pa3padoTku

ABTOpBI, COCTaBUTENTU 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI3.1 | JdaBeimkua M.H. OO01mas SHepreTHKa: Hosotponux: HO HUTY MUCuC, 2013,
MeToandeckue ykasanus Kk PI'P ttps://lms.misis.ru

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodecCHOHANBHBIX 023 TaHHBIX

N.1 |energybase.ru - KaTaJor 3JIEKTPOCTAHINH (ATOMHBIX, THAPABIMYECKUX, TEIIOBBIX U IP.)H MOJCTAaHIUH MHPa;

.2 |window.edu.ru - emuHOE OKHO JAOCTYIa K 00pa30BaTEIbHBIM pecypcam

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npornecce nzydeHns TUCIUILIHHEI BBLACIAIOT JBA BHJA CAMOCTOATEIbHON pabOThI:ayIUTOPHAS M BHEAYAUTOPHAsL. AyJUTOpHAS
CaMOCTOATENbHAs paboTa 110 AUCLUIUINHE BBIOJIHIETCS Ha y4eOHBIX 3aHATHAX I10]] PYKOBOJICTBOM HPEIIOAaBATEII.
BHeayautopHas camocTosiTenbHast paboTa - IIaHupyeMas yaeOHast paboTa 00yJaromuMesl, BBITOTHAEMAast BO BHEAYTUTOPHOE
BpeMsI 10 33JIaHUI0 U IIPH METOJMYECKOM PYKOBOJICTBE IIPEIOAABATEIIs, HO 0€3 ero HEeMOCPEICTBCHHOTO YIaCTH .
CamocrosrenpHas paboTa, He MPeLyCMOTPEHHAas IPOrpaMMoil YueOHOM AMCIUITUHBI, PACKPBIBAIOLIEH 1 KOHKPETHU3UPYIOIIEH ee
COZIep>KaHHUE, OCYIIECTBIACTCS 00YYaIOIMMCSI HHUIMATHBHO, C LIEIbI0 PeaIN3alii COOCTBEHHBIX YUEOHBIX M HAYYHBIX HHTEPECOB.
Jnst 6oree 3 peKTHBHOTO BHITOIHEHHS CAMOCTOSATEIBHON pabOoTH 10 JUCIUILTHHE IPENoJaBaTeIb PEKOMEHYET HCTOUHHUKH JUTS
paboTHI, XapaKTepH3yeT HanOoee PaoOHATbHYI0 METOIUKY CAMOCTOSATEIbHON pabOThI, JEMOHCTPUPYET PaHEe BBIIOIHEHHEIE
00yJaroIMIcst padoThI U T. 1. Byl 3ajanuii U1t BHEAYJTUTOPHOIT CaMOCTOSITENBHOM pabOThI, MX COIEp)KaHUE U XapaKTep MOTYT
MMeTh BapHaTUBHBIN 1 AU (HEepeHITMPOBAHHBIN XapaKTep, YIUTHIBATh HHANBUIyaIbHbIE OCOOEHHOCTH 00yJaromerocs.
CamocrosrenbHas paboTa MOXKET OCYIIECTBIATHCS HHAUBUAYAIEHO WM TPYIIAMH CTYICHTOB online i Ha 3aHATUSAX B
3aBHCHMOCTH OT L[eJIH, 00beMa, KOHKPETHOI TEMaTUKU caMOCTOSTENIbHOM PabOThl, YPOBHS CIOKHOCTU. KOHTPOIIb pe3ynbTaToB
BHEAYMTOPHOM CaMOCTOATENBLHON pabOThI OCYIIECTBIISICTCS B IIPEJIETIaX BPEMEHH, OTBEICHHOTO Ha 00s13aTebHbIC yUeOHbIE
3aHATHA 110 JUCIUIUIMHE Ha IPaKTHIECKHX, TA00PATOPHBIX 3aHATHIX.




