MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHNCKOU OEJIEPALINN

v ®denepanbHOE rocyIapcTBEHHOE O10KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«MarHuTOropcKuil rocy1apCTBEHHbIN TexHuyeckul yuusepcuret um. I'.11. Hocosa»

VTBEPXJIALIO
Jlupextop UI'IuT
A. IlsiTanes

13.02.2023 r.

PABOYASA ITPOT'PAMMA JUCHUITVIMHBI (MOAY JISA)

IEKTPOObOPY/JOBAHHUE IIIAXT, KAPBEPOB H ObOI'ATHTE/IbHbIX
ITPEJIIIPUATHH

Hamnpasnenne moaroToBku (CrenuagTbHOCTB)
21.05.04 T'opHoe nemno

HamnpasnennocTs (mpoduib/crienuann3anys ) TporpaMmMbl
OnexTpuduKaIys 1 aBTOMaTU3alKs TOPHOT'O TPOU3BOICTBA

YpoBeHb BhICIIETO 00pa30BaHUs - CTICLIUATUTET

dopma oOydeHust
3a04Has

Wuctutyt/ pakynerer MHCTUTYT TOPHOTO Jiea ¥ TpaHCIopTa

Kadenpa ["opHBIX MallIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB

Kypc 4

MaruauToropck
2023 rox



Pabouas mnporpamma cocrtaBneHa Ha ocHoBe @OI'OC BO - cnoeumanmurer 1m0
cnenuanbrocTr 21.05.04 T'oproe aeno (mpuka3z Munobpuayku Poccun ot 12.08.2020 r. Ne 987)

PaGouast mporpamma paccMoTpeHa u ojo0peHa Ha 3acenanuu kKadeapbl ['opHbIX MaIIvH 1

TPAHCIOPTHO-TEXHOJIOTUIECKUX KOMILICKCOB
10.02.2023, mpotokor Ne 4 /
3aB. kadeapoii A.M. MaxuroB
g
PaGouas nmporpamma ogo0peHa METOIUIECKON KOMHUCCHEH %I[HT

13.02.2023 r. mpoTokon Ne 3 J‘%
IIpencenare H.A. IleiTanes

Pabouast mporpamma cocrasiieHa:

noueHt kadeapsl [ MuTTK, kana. TexH. HaAyK ; /: j// " AP MyranumoBa
Peniensenr: %7
3am. naganpauka KPI[-2 OO0 "OCK" / C.B. HemkoB




JIner akTryanu3anuu padodeil NporpaMmMsl

Pabouast mporpamMmma rnepecMoTpeHa, 00CykeHa u ogo0peHa ais peanmsaiuu B 2024 - 2025
yueOHOM rojy Ha 3acegaHuu Kadeapsl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

Pabouast mporpamMma nepecMoTpeHa, 00CykeHa u ogo0peHa ais peanmsaruu B 2025 - 2026
yueOHOM rojy Ha 3acegaHuu Kadeapsl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma nmepecMoTpeHa, 00cyxkaeHa u ogodpena st peanmusaruu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ['OpHBIX MaIIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa i peanusanuu B 2027 - 2028
y4eOHOM Tory Ha 3aceaHuu Kadenpbl ['OpHBIX MalIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.M. MaxuTos

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0pena s peanmsaruu B 2028 - 2029
yueOHOM rojy Ha 3acegaHuu Kadeapsl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokom ot 20 1. Ne

3aB. xadenpoit A.M. MaxuTos

Pabouast mporpamMma nepecMoTpeHa, o0CcykaeHa u ogoopeHa ais peanmsaiuu B 2029 - 2030
yueOHOM rojy Ha 3acegaHuu Kadeapsl ['OpHBIX MalIMH U TPAHCIOPTHO-TEXHOJIOTHYECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopena g peanuzanuu B 2030 - 2031
y4eOHOM Tory Ha 3aceaHuy Kadenpbl ['OpHBIX MalIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

[IpoTrokom oT 20 1. Ne

3aB. kadenpoii A.M. Maxuros




1 Ilesin ocBOEHMSI TN CHUTLIHHBI (MOYJIs1)

npuoOpeTeHne CTyAeHTaMHM 3HAaHMM M KOMIIETEHUMH B O0JacTH palMoOHATbHOUW U
0e30macHO IKCILTyaTaIluu AJIEKTPOOOOPYIOBAHMS, YCTPOHCTBA M PEKUMOB AJICKTPOCHAOKEHUS
AJIEKTPOYCTAHOBOK, HCIOJB3YIOIMXCA MPU OOOTalIeHUH TMOJE3HBIX HCKOMAEMbIX, 3aIIUTHI H
obecrieueHure IeKTPOOE30MaCHOCTH Ha DHEPTETUICCKUX 00OBEKTaX.

2 MecTo TUCHUNJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuumnirza DIeKTpooOopyI0BaHHE MAXT, KAPHEPOB  00OTAaTUTENBHBIX MPEAIPUSTHIA
BXOJWT B YacTh y4eOHOTO IuIaHa GOPMUPYEMYIO YYaCTHHKAMH 0Opa30BaTEIbHBIX OTHOIICHHH
00pa3zoBaTeNbHON MPOrPaMMBI.

Jqns  w3ydeHWs  TUCHUIUIMHBI ~ HEoOXoAuMmbl  3HaHWMSA  (YMEHHS,  BIAJICHHA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUTUTNH/ IPAKTUK:

DNeKTpUYECKNE MAITHEI

DNEeKTPOTEXHUKA

MexaHun3a1¥s TOPHOTO IPOU3BOJICTBA

®usnka

3Hanus (YMEHHUs, BIaJCHU), TOJYYCHHbIC MPH U3YYCHUU TAHHOW TUCHUIUIMHBI OyayT
HEOOXOMMBI [T N3Y4EHHS TUCIUIUINH/TIPAKTHK:

AHanu3 U OLIEHKA PE3yJIbTaTOB

DeKTpocHabKeHE TOPHOTO IPOU3BOCTBA

VYnpaBneHne TeXHUUECKIMHU CHCTEMaMHU

Opranuzanus paboThl 1 00CTYKHBAHUS IEKTPOMEXAaHUYECKOT0 000pyIOBAHUS TOPHBIX
NpEaNPUITHI

[IpoexTupoBaHue 3IeKTPOOOOPYAOBAHNUS U HIIEKTPOCHAOKEHUS TOPHBIX MPEIIPUATHN

[ToxnroroBka K cjaue u caaya rocyJapCTBEHHOTO HK3aMeHa

[IpousBoacTBEeHHAS - TPEATUIIIOMHAs TPAKTHKA

3 KomnereHnum ody4yaromerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUSA

AUCHHUILINHBI (MOYJIS1) U IVIAHUPYeMble Pe3yJIbTaThbl 00y4eHus!

B pesynbrare OCBOGHHS IUCHMIUIMHBI (MOAYyJNs) «DIEKTpOoOoOOpYyJOBaHUE IIAXT,
KapbepoB U OOOTaTUTENBHBIX MPEANPHUITUIY» 00yJaromuiicss T0JKEeH o0nagaTh CleqyIoLMMU
KOMIIETEHIMSIMU:

Kon nanukaTtopa NHaukaTop JOCTHKEHUS KOMITETCHITIH

[IK-1 CnocobeH co3maBaTh M O3KCIUTyaTHPOBATh JJIEKTPOTEXHUYECKHE CHUCTEMBI TOPHBIX
MPEANpPUATHI, BKIIOUYAIONME B Ce0S KOMIUIEKTHOE JJICKTPOOOOpYHIOBaHHE 3aKpPHITOTO U
PYOIHUYHOTO HCIIONHEHUS, DJJEKTPUUECKHE CETH OTKPBITBIX W TMOA3EMHBIX TOPHBIX U
TOPHO-CTPOUTCIIbHBIX Da6OT, B TOM YHCJIC B YCJIOBUAX qp€3BBIan>'IHBIX CI/ITVaI_[I/Iﬁ

IK-1.1 OOGOCHOBBIBACT TEXHOJIOTHIO M DJIEKTPUPHUKAIUIO TOPHBIX pabOT, METOIbI
npoQUIAKTUKA aBapuil 3JIEKTPOOOOPYAOBaHUS TOPHOTO IPOU3BOJICTBA,
CHOCOOBI JIMKBUIAIMY UX TIOCIIECICTBHMA

IK-1.2 Hcnonb3yet nudpossie nH(pOpMaIMOHHBIE TEXHOJIOTHH npu
MPOSKTUPOBAHUM DIIEKTPOOOOPYIOBAHUS M AJIEKTPOCHAOKEHUS MAIINH U
000pYyI0BaHUs TOPHBIX MPEITPUITHI




4. CTpyKTypa, 00bEéM N coep:kaHNe TUCHUILINHBI (MOAYJIN)
OO01mast TpyI0eMKOCTh TUCHUTUINHBI COCTABIIACT 5 3aueTHbIX equHuI 180 akas. 4acoB, B TOM YuCIe:
— KOHTaKkTHas padota — 12,9 akaz. 4acos:

— aynuropHas — 10 akaj. 9acos;

— BHeayIuTopHas — 2,9 akaj. 4acos;

— camocTosTeNnbHas pabota — 158,4 akaz. 4acos;
— B (hopme npakTrdeckoit moarotToBku — 0 aka. yac;
— MO/ITOTOBKA K 9K3aMeHy — 8,7 akaj. Jac

®dopma aTTecTaluu - SK3aMeH

AynuropHas = =
KOHTaKTHas paboTa E = ®dopma TekyIero
=
B aKaJ. Jacax ) Bun KOHTpOJIs
Pasznen/ Tema 2 ( A ) E B N P Kox
> 3 © | caMoCTOATENbHOM YCIIEBaeMOCTH U
JACIMILTAHEL < [~ o KOMIIETEHITH
S paboTbl MIPOMEKYTOUHON
126 mpakr. | €8
Tex. : PaKT. =9 aTTecTaluu
3aH. 3aH. O &
1.
CaMOCTOSATEIIbHOE
u3yueHue yueOHou
Y Hay4HOU
JUTEPATYPHI.
TTouck
JIOTIOJTHATEIBHOMN
uH(opMauy 1o
TeMe (paboTa ¢
oubnuorpaduuec | MuauBumyanbHOE
KAM MaTepuanamu, [ cobecenoBaHHe.
C DNEKTPOHHBIMU | UHIMBHmyaasHOE
1.1 Bsenenune B LeIH U P AMBHILY
saxaun  HeLMmIHBL  Poitb OMOIMOTEKAMH K COOOIICHNE HA
’ D0P, 3aHATHH. 3aIuTa I1K-1.1,
JJIEKTPOIHEPTETUKU B| 4 0,5 20
“H(GOPMALUOHHO- 1a00paTOPHBIX IK-1.2
COBPEMEHHOM TOPHOM
KOMMYHHKAIIMOHH | paboT. [IpoBepka
IIPOU3BO/ICTBE.
BIE CETH MHIUBHIYATBHOTO
WuTepHer). 3aJJaHUs U ero
TloaroroBka K 3aIuTa.
n1abopaTOpHBIM
3AHSITHSIM.
TlonroroBka x
MPaKTHIECKOMY
3aHATHIO U
BBIIIOJIHEHHE
MPAKTUYECKUX

pabor.




1.2 OCHOBBI ANEKTPONPUBO/IA.
Mexanudeckue
XapaKTePUCTUKU JBHUraresien
IIOCTOSIHHOTO ¥ HEPEMEHHOI0
ToKa. PerymupoBka ckopocTu
JIBHUTATEIICH

0,5

0,5

18

CaMocTosiTenpHoe
u3yueHue yueOHou
Y Hay4HOU
JUTEPaTypPHL.
Ilounck
JIOTIOJTHUTEJIbHOU
uHpopMauy 1o
Teme (paborta ¢
6ubnuorpadpuyec
KM MaTepuagamy,
C JJIEKTPOHHBIMU
OMONMHOTEeKaMU U
20P,
UHPOPMAIIOHHO-
KOMMYHUKAIUOHH
ble CeTH
WuTepHer).
IloaroroBka k
n1abopaTOpHBIM
3aHITHSIM.
IToaroroBka k
MPAaKTHIECKOMY
3aHATHUIO U
BBITIOJTHCHUE
MIPAKTHIECKUX
pabor.

WunuBunyansHOE
cobecenoBanme.
WunuBunyansHoOE
coo0Ienne Ha
3aHATHH. 3aluTa
nabopaTopHBIX
pa6ort. IIposepka
WH/MBUAYAJILHOTO
3a1aHMs U €T0
3alUTa.

IK-1.1,
MK-1.2

1.3 JuHamuka
anekrponpuBosaa. llonsarue o
MUHAMHKE  DJICKTPOIPHBOJA.
CriocoOsr mycKa u
TOPMOKEHUS JIBHTATEINeH
MIOCTOSTHHOTO TOKa u
MEPEeMEHHOTO TOKA.

0,5

18

CamocTosTenbHOe
u3ydeHue yueOHoM
Y HAyIHOH
JIUTEPATypPhIL.
Tlouck
JIOTIOTHUTEIBHON
UHPOPMALIUH TT0
Teme (paborta ¢
6ubnuorpadpuyec
KM MaTepuagamy,
C JJIEKTPOHHBIMU
OMONIHOTEKaMU U
90P,
UHPOPMAIIOHHO-
KOMMYHUKAaIMOHH
BI€ CETH
HnrepHer).
IToaroroBka k
1a60PaTOPHBIM
3aHATUSM.
IloaroroBka k
MIPAKTHIECKOMY
3aHSTHUIO U
BBITIOJTHCHUE
MPAKTHICCKUX
pabor.

WunuBunyansHoOE
cobecenoBanme.
WunuBunyansHoOE
coo01enne Ha
3aHATHH. 3a1uTa
nabopaTopHBIX
pa6ort. IIposepka
WHIUBUIYaJIbHOTO
3aJaHHS U €ro
3aIIMTa.

IK-1.1,
MK-1.2




CamocTosiTenbHOe
u3yueHue yueOHou
Y Hay4HOU
JUTEPaTypPHL.
Ilounck
JIOTIOJTHUTEJIbHOU
uHpopMauy 1o
Teme (paborta ¢

pabor.

6ubmuorpaduuec | MunuBugyanpHoe
14 OcoGeHHOCTH KUM MaTepuajgamy, [ cobeceroBaHHe.
¢ anekTpoHHbiMu | WHOuBHAYyaIbHOE
OKCILTyaTatlin OubIMoTeKaMH U coo0mmenne Ha
IIEKTPOOOOPYIOBAHHS " H
S0P, 3aHATHH. 3aluTa I1K-1.1,
000raTUTENEHBIX (habpuk. 0,5 0,5 18 i 6 TK-1.2
XapakTepruCTUKU TOMEIICHUN. MHGOPMAIIHOHHO N1ADOPATOPHEIX '
N KOMMYHUKAIMOHH | pabot. [IpoBepka
YceTrpoicTBo 3aLUTHOIO
sasenvters Ha OD. bIE CEeTH HMHIUBHIYATBHOTO
WuTepHer). 3aJJaHUs U ero
ToaroroBka K 3aIIuTa.
n1abopaTOpHBIM
3aHITHSIM.
IToaroroBka k
MPAaKTHIECKOMY
3aHATHUIO U
BBITIOJTHCHUE
MIPAKTHIECKUX
pabor.
CamocTosTenbHOe
u3ydeHue yueOHoM
Y HAyIHOH
JIUTEPATypPhIL.
Tlouck
JIOTIOTHUTEIBHON
UHPOPMALIUH TT0
Teme (paborta ¢
6ubmuorpaduuec | MunuBugyanpHoe
KUM MaTepuajgamy, [ cobecenoBaHHe.
1.5  DnexrpoobopynoBaHue ¢ 21eKTpoHHbIMU | HHnuBunyanpHOE
000TraTUTEIEHOTO OubIMoTeKaMH U coo0mmenne Ha
000pyIOBaHUs: CernapaTropos, 05 18 20P, 3aHATHH. 3alIuTa [K-1.1,
(hIIOTaMOHHBIX MallliH, ' UHPOPMAIIOHHO- nabopaTopHBIX IK-1.2
GUABTPYIOLIHX u KOMMYHUKAIMOHH | pabot. [IpoBepka
00€3B0KHBAIOIINX YCTAHOBOK BI€ CETH MHIUBUAYaJIBHOTO
WnrepHer). 3a7aHus U €ro
IToaroroBka k 3aluTa.
1a60PaTOPHBIM
3aHATUSM.
IloaroroBka k
MIPAKTHIECKOMY
3aHSTHUIO U
BBITIOJTHCHUE
MPAKTHICCKUX




1.6  DuexTpoobopynoBaHUe
MOIbEMHO-TPAHCIIOPTHBIX
MAalllMH U MEXaHH3MOB BOJO-H
BO31YXOCHA0KEHHS

0,5

0,5

16,4

CaMocTosiTenpHoe
u3yueHue yueOHou
Y Hay4HOU
JUTEPaTypPHL.
Ilounck
JIOTIOJTHUTEJIbHOU
uHpopMauy 1o
Teme (paborta ¢
6ubnuorpadpuyec
KM MaTepuagamy,
C JJIEKTPOHHBIMU
OMONMHOTEeKaMU U
20P,
UHPOPMAIIOHHO-
KOMMYHUKAIUOHH
ble CeTH
WuTepHer).
IloaroroBka k
n1abopaTOpHBIM
3aHITHSIM.
IToaroroBka k
MPAaKTHIECKOMY
3aHATHUIO U
BBITIOJTHCHUE
MIPAKTHIECKUX
pabor.

WunuBunyansHOE
cobecenoBanme.
WunuBunyansHoOE
coo0IIenne Ha
3aHATHH. 3aluTa
nabopaTopHBIX
pa6ort. IIposepka
WH/MBUAYAJILHOTO
3a1aHMs U €T0
3alUTa.

IK-1.1,
MK-1.2

1.7  DnexTpoobopynoBaHue
JIPOOMIIOK, TrpOXOTOB,
MEJIBHUIL, KJIaCCHU(HUKATOPOB.
JIMCTaHIIMOHHOE YIPaBICHUE
MeXaHU3MaMHU
000raTUTENBHBIX (abpux.
ABTOMaTH3AIH pexuma
paboThl IPOOUIIOK U MEJBHUI]

0,5

0,5

0,5

18

CamocTosTenbHOe
u3ydeHue yueOHoM
Y HAyIHOH
JIUTEPATypPhIL.
Tlouck
JIOTIOTHUTEIBHON
UHPOPMALIUH TT0
Teme (paborta ¢
6ubnuorpadpuyec
KM MaTepuagamy,
C JJIEKTPOHHBIMU
OMONIHOTEKaMU U
90P,
UHPOPMAIIOHHO-
KOMMYHUKAaIMOHH
BI€ CETH
HnrepHer).
IToaroroBka k
1a60PaTOPHBIM
3aHATHSM.
IloaroroBka k
MIPAKTHIECKOMY
3aHSTHUIO U
BBITIOJTHCHUE
MPAKTHICCKUX
pabor.

WunuBunyansHoOE
cobecenoBanme.
WunuBunyansHoOE
coo01enne Ha
3aHATHH. 3a1uTa
nabopaTopHBIX
pa6ort. IIposepka
WHIUBUIYaJIbHOTO
3aJaHHS U €ro
3aIIMTa.

IK-1.1,
MK-1.2




CamocTosiTenbHOe
u3yueHue yueOHou
Y Hay4HOU
JUTEPaTypPHL.
Ilounck
JIOTIOJTHUTEJIbHOU
uHpopMauy 1o
Teme (paborta ¢

6ubmuorpaduuec | MunuBugyanpHoe
KM MaTepuajamy, [ cobeceroBaHHe.
1.8 DJeKTpuuecKoe ¢ anekTpoHHbiMU | WHOuBHAYyaIbHOE
OCBEILCHNE Ha OubIMoTeKaMH U coo0mmenne Ha
MIPOMBIIITIEHHBIX 05 05 20 S0P, 3aHATHH. 3aluTa I1K-1.1,
MPeanpUsITUsiX.  VICTOYHUKH ' ' UHPOPMAIIOHHO- nabopaTopHBIX IK-1.2
cBeTa. Hopmuposanue KOMMYHUKAIMOHH | pabot. [IpoBepka
OCBELICHHOCTH bIE CEeTH HMHIUBHIYATBHOTO
WuTepHer). 3aJJaHUs U ero
ToaroroBka K 3aIIuTa.
n1abopaTOpHBIM
3aHITHSIM.
IToaroroBka k
MPAaKTHIECKOMY
3aHATHUIO U
BBITIOJTHCHUE
MIPAKTHIECKUX
pabor.
CamocTosTenbHOe
u3ydeHue yueOHoM
Y HAyIHOH
JIUTEPATypPhIL.
Tlouck
JIOTIOTHUTEIBHON
UHPOPMALIUH TT0
Teme (paborta ¢
6ubmuorpaduuec | MunuBugyanpHoe
KUM MaTepuajgamy, [ cobecenoBaHHe.
1.9 Mertobt pacuéra ¢ anekTpoHHbiMu | WHOuBHAYyaIbHOE
OCBETUTEIbHOM  YCTaHOBKH. OMONIHOTEKaMU U COO0O0IIIeHUE Ha
DNEeKTPOTEXHUYECKUI pacyér 05 05 12 D0P, 3aHATHH. 3a1uTa I1K-1.1,
ceTel ocselieHus. Bribop u ' ' UHPOPMAIIOHHO- nabopaTopHBIX IK-1.2
MpoBepKa CeTel 3amuThl H KOMMYHUKAIMOHH | pabot. [IpoBepka
pacnpeneneHusl. BI€ CETH MHIUBUAYaJIBHOTO
WnrepHer). 3a7aHus U €ro
IToaroroBka k 3aluTa.
1a60PaTOPHBIM
3aHATHSIM.
IloaroroBka k
MIPAKTHIECKOMY
3aHSTHUIO U
BBITIOJTHCHUE
MPAKTHICCKUX
pabor.
1.10 Iloaroroska K IloaroroBka k IK-1.1,
. Crnaua 3Kx3aMeHa
MIPOMEKYTOYHOM aTTeCTaIllH JK3aMEHY IK-1.2
Uroro no pazaeny 4 2 158,4
Hroro 3a cemectp 4 2 158.4 9K3aMeH
HTtoro mo auciuIuinHe 4 2 158,4 3K3aMeH




5 O0pa3zoBare/ibHbIE TEXHOJIOTUH

1. B ydyeGHOM mporecce MpeayCMOTpeHBl 3aHATHA B (hopMe pa3dopa KOHKPETHBIX
CHUTYaIHi, CBA3aHHBIX C AIEKTPOOE30MAaCHOCTHIO Ha TOPHBIX MPEIIPHUITHSAX.

2. Ilpu npoBeeHuN 1a60paTOPHBIX U MPAKTUYECKUX PA0OT paccMaTPUBAIOTCS TECTHI IO
TeMaM B MHTEPaKTUBHON GpopMe. OOBbeM 3aHATHI B MTHTEPAKTUBHON (opMe.

3. YacTp 3aHATHU JIEKIMOHHOTO THIIA IPOBOJAATCS B BUJIE ITPE3CHTAINH.

4. TlpakTHdecknue 3aHATHS TPOBOIATCA C HCIOJIb30BAaHHEM PEKOMEHIYeMOTO
MIPOTPaMMHOT0 00ECTICYCHHUS.

5. B pamkax yueOHOTO Kypca MpeyCMOTPEHBI BCTPEUH C MPEICTABUTEISIMUA POCCHICKHX
U 3apyOEKHBIX KOMITAaHUH, TOCYapCTBEHHBIX M OOLIECTBEHHBIX OpPTraHU3alMi{, MacTep-KJIacChl
HKCIEPTOB M CIELUAINCTOB 110 TEMAaTHUKE KyDca.

6 YueOHO-MeTOAUUYECKOE 00ecTieueHe CAMOCTOATEIbLHO padoThl 00y4alommXcst
[IpencraBneno B mpuitoxeHnH 1.

7 OueHOYHBbIE CPeACTBA AJIs IPOBeAeHHUs MPOMEKYTOUHOH aTTeCcTaAlluM
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOIMYeCKOe H HH(POPMANIMOHHOE 0O0ecneyeHue TUCIUMIMHbBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

["opHas snekTpoMexaHuKa. DJIeKTpUUKAIKS TOPHOTO MPOU3BOJICTBA T. 1! YUECOHUK st
CTYJICHTOB BY30B, OOYYaIOIIMXCS TO CHEIMUAIBHOCTH "DIEKTPONPHBOJ U aBTOMAaTHKA
MIPOMBIIIICHHBIX YCTAHOBOK M TEXHOJOTHUeCKuX KomiuiekcoB" / A. B. JIsxomckwuii [u ap. |; mox
pen. JI. A. [Tyukosa, I'. I'. [luBnsika. - Mocksa : MI3garensctBo MITVY, 2007. - 511 c. - JloctynHa
anektponHas Bepeus: http://www.biblioclub.ru/book/79273/

2. Kynpun, b.. DnexTpoobopynoBaHie NMPOMBIIUIEHHOCTH © YU€OHUK ISl CTY/IEHTOB
BY30B, OOYYaOMIMXCS IO CHEMUATBLHOCTH "DJIEKTPOOOOPYAOBAaHHE U OSJIEKTPOXO3SIHCTBO
NPEANPUATHI, OpraHu3aluil W YYpeXACHUHU' HanpaBieHUs NOArOT. "DIEKTPOTEXHHKA,
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0) lonoJiHMTEILHAS JIATEpaTypa:

Bpwinuanros, B.B. DnexkrpooOopynoBanue yrieoOOraTHUTEIbHBIX M OPHUKETHBIX
babpuk: yued. mocobue mas ropH. TexuukymoB / B. B. bpummanTos, A. I'. TTaBmoBuu. - M.:
Henpa, 1982 — 197 c.

2. INnamanckuii JI.A. OCHOBBI 3JIEKTPOCHAOKEHHSI TOPHBIX MPEANPUITHI: [TOCOOHE 110
KypCOBOMY H AUIJIOMHOMY MpoekTupoBanuio]. M.: ['opuas kuura, 2011, 116 c.

3. [Inuyes, A.B. Dnekrpudukanus ropHOTO TPOU3BOACTBA B 33]ja4aX U MpUMepax: yueo.
mocodue Juisi CTYJEHTOB BY30B, OOYYAONIMXCS IO CHEHHAIBHOCTH "DIIEKTPONPUBOA U
aBTOMATHKa MPOM. YCTAHOBOK M TEXHOJIOT. KOMIUJIEKCOB (KBaJM(UKAIMsI - TOPHBI MHXKEHEP)
HAaIpaBJICHHUS MTOJrOTOBKH "DJIEKTPOTEXHHKA, JICKTPOMEXaHHUKa 1 dJIeKTpoTexHOomoruu'" / A.



B. ITnuyes, B. 1. ITerypos, H. 1. UeboTaes. - Mocksa: ['opHas kawura, 2012. 251 c.

B) MeToauveckne yKa3aHus:

1. Koanea O. A. ABTOMarMka MallMH ¥ YCTAHOBOK TOPHOIO IPOU3BOJCTBA
Jab0paTOPHBINA MPAKTUKYM y4eOHOE TTocoOue JJIs CTYICHTOB , OOYYAIOIIMXCS 110 HAIPaBICHHUIO
noarotToBku  (cnenmanbHocTH) "T'opHoe gmeno", cmenumanuzanus  "OiekTpuduKaus U
aBToMaTHu3aIus ropuoro npoussoactea', 2013. 133 c.

2. MapkeBuu, A.W. PerneiiHas 3amura U aBTOMaTvka B CHCTEMax AJIEKTPOCHAOKEHUS:
Yyebuo-metonnueckoe rmocodue. — I1Ickos : M3marensctBo [Ickos-I'Y. 2012.-138 c.

3. JlumutoBckuit A.M., ConoBbeB A.M. «31eKTpo0oOOpyAOBaHNE U AICKTPOCHAOKEHUE
TOPHBIX paboT B pacueTax» MpOrpaMMHBIE MTOJIOKEHHSI, METOIUYECKUE YKa3aHUsl U KOHTPOJIbHbIE
3ajaHus Ui CTYACHTOB JIHEBHOTO, 3a0YHOTO M JUCTAHIMOHHOTO OOYUYEHHS CIEHUaTbHOCTH
21.05.04. «I"opHoe nemo»

r) [Iporpammuoe o0ecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieyeHue

Haunmenosanue I10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU

7Zip cB000JIHO pacnpoctpansemoe [10 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX  HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBanme kypca CchlIIKa
DnexkTpoHHas 0a3a meproandYecKuX u3ganui East View
Information Services, OO0 «MMBUC»»
Hamuonanbuasa nHGOPMaIMOHHO-aHATU TUIECKAsT

cuctema — Poccuiickuii MHAEKC HAyYHOTO IUTUPOBAHUS
(PUHII)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmannonnas cucrema - ExumHOoe OKHO HocTyma K
MH(OPMaITMOHHBIM pecypcam
9 MaTepuajIbHO-TEXHHYECKOE o0ecriedeHne TUCUMTILTHHBI (MOAYJIs1)

URL: http://window.edu.ru/

MarepuaabHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

1. VueOHbIe ayTMTOPUU AJISL TPOBEICHUS 3aHATUHN JICKIIMOHHOTO THIIA: MYJIbTUMEIUITHBIC
Cpe/CcTBa XpaHEHHsI, IepeIadn U

npecTaBiIcHUs HHOOpMAIHH

2. YdeOHbIC ayAWTOPUHM ISl TIPOBEICHHS TPAKTHYECKUX 3aHITUH, TPYNIOBBIX U
WH/IUBUYAIbHBIX KOHCYJIbTAIIUHI, TEKYIIIETO KOHTPOJIS U

POMEKYTOYHOM aTTECTAIllMU: IEPCOHANbHBIE KoMIbIoTepbl ¢ makerom MS Office,
BBIXOJIOM B MIHTEpPHET U ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpeay
YHHUBEPCHTETA

3. Ayauropus ISl CAaMOCTOSITENIbHOM pabOThI: KOMIIBIOTEPHBIE KIIACCHI; YUTALHBIC 3AJIbI
OHMOIMOTEKH: TIepCOHANIbHBIE KOMITBIOTEPHI ¢ TTakeToM MS Office, BbI-

X0JI0OM B MIHTEpHET M C IOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEeIbHYIO
Cpeny YHHBEpPCHTETA

4. TlomemieHue [uis XpaHEHHs M TNPO(UIAKTUYECKOTO OOCITYy)XHBaHUS y4eOHOTO
obopynoBanus: CTemaxu I XpaHeHUsT Y4eOHO-HATJISIHBIX TTOCOOUH U y4eOHO-METOAMYECKOM
JOKYMEHTAITUH.



[Tpunoxenue 1

Y4eOHO-MeTOMUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PA00ThHI 00y4al0IIUXCA

[To puctummHe «3IEKTPOOOOPYAOBaHUE MIAXT, KaphepoB H OOOTATUTENBHBIX MPEIIPUITUL»
MPeyCMOTPEHA ayJUTOPHAs M BHEAYTUTOPHASI CAMOCTOSTENIbHAS paboTa 00yJarOIIMXCsl.

CamocrosarenbHass paboTa MO OCBOCHHUIO JUCHHUIUIMHBI HEOOXOAMMA JUIs YIrIIyOJEHHOTO HW3YyYeHUs
Matepuaia Kypca. CamoctosiTenibHas padoTa CTyIEHTOB perjaMeHTUupyercs rpadukaMu yaeOHOTo mporecca u
CaMOCTOSITENTbHON PabOTHI.

CamocrosTenbHas padoTa CTyIEHTOB COCTOUT M3 CICIYIOIINX B3aMMOCBSI3aHHBIX YacTeH:

1) UzyueHne TeopeTndecKoro Marepuaia B hopme:

e (CaMOCTOATEIIFHOE N3YUeHUE YUeOHOH 1 HAYYHO JIUTEPATYPhI 110 TeMe

e [louck nmomosHuMTenbHON WH(MOpMaIMU 1Mo Teme (pabora ¢ OubGIMoOrpadUUecKMM MaTepHallaMH, C

ANIEKTPOHHBIMU OubIHOTEKaMu U DOP, nHPOpMAITMOHHO-KOMMYHUKAIIMOHHBIE ceTH MHTEepHET).

OcTtaTouyHble 3HAHHS OTIPENENSIOTCS PE3yJIbTaTaMH CAa4YH 3a4eTa.

2) TloaroToBka K MPaKTUYCCKUM 3aHSATHSIM U BBITOJHECHHE IPAKTUYCCKUX PadoOT.

CamocrosTenbHass paboTa BBHIMONHACTCS CTYACHTAMH Ha OCHOBE Y4eOHO-METOIMYECKUX MaTepUaIOB
JUCITUTUIAHBI.



[Ipunoxenue 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHs MPOMEKYTOUYHOM aTTecTAlIUH

IIpoMexyTouHass arrecTalsi MUMEET LEIbI0 ONPENEIUTh CTENEHb JOCTHUKEHHS 3alllIJaHMPOBAHHBIX
pe3ynbTaToB OOydYeHHUs M0 AUCHMIUIMHE OJIEKTPOOOOpYyAOBaHHME MIAXT, KapbepoB M 0O0OTaTUTEIbHBIX
NpeaNpUsATHIA''3a Iepruo] 00y4eHus ¥ MPOBOAUTCS B (hopMe 3K3aMeHa.

a) Ilnanupyemsle pe3yJbTaThl 00y4eHHs U OLCHOYHBIE CPEACTBA JIsl IPOBEACHHUS NIPOMEKYTOYHOM

aTTecTalnu:
Ko ManukaTop JOCTHKEHUS
1 A p A O1ieHOYHBIE CpEICTBA
KOMIICTCHIINN KOMIICTCHIINN

IIK-1: Cnioco0eH co3aaBaTh U IKCILIyaTUPOBATH 3J1eKTPOTEXHUUYECKHE CUCTEMbI TOPHBIX NMPeANPUSITHH,
BKJIIOYAIOIINE B ce0 KOMILIEKTHOE 3J1eKTPO0OOPY/I0BAHNE 3aKPBITOI0 U PYAHUYHOI0 HCIIOJTHEHHUS,
3JIEKTPUYECKHE CeTH OTKPBITHIX M MOJA3€MHbIX TOPHBIX U FTOPHO-CTPOUTEIbHBIX Pa00T, B TOM YHCJIE B
YCJIOBHAX YPe3BbIYaiiHBIX CUTYalUi

IIK-1.1

OO0O0CHOBBIBACT TEXHOJIOTHIO
1 3JCKTPU(UKAIIAIO TOPHBIX
paboT, METOIbI
npodUITaKTUKN aBapuit
ANEKTPOOOOPYIOBAHUS
TOPHOTO MTPOU3BOJICTBA,
CII0COOBI TUKBUIALIMH UX
MMOCJIEICTBUH

TeopeTnueckne BONpPOCH K IK3aMEHY

1.

10.

VYcnoBus  SKCIUTyaTalld  3JEKTPOOOOpYAOBaHUSA — IIpU
NOJ3€MHOM M OTKPBITOM  pa3padOTKe  IOJIE3HBIX
HCKOIIAEMBIX. OcoOenHoctu KOHCTPYKTHBHOTO
UCTIOJIHEHUS TOPHOTO 3JIEKTPOOOOPYAOBAHHUSL.

Buner B3pbiBo3amuthl. TpebGoBaHus, HpenbsBIsEeMble K
TOPHOMY 3IIEKTPOOOOPYIOBAHUIO HOPMAaJIbHOT'O,
MOBBIILIEHHON HaJIe)KHOCTH, B3pbIBOOE30IIACHOT O,
0Cc000B3PHIBOOE30IACHOTO UCTIOTHECHUS.

ONEeKTpONPUBOABI, IPUMEHSEMbIE NJIs1 TOPHBIX MAallUH M
YCTAHOBOK:  OCHOBHBIE€  THIIBI M  KOHCTPYKTHBHBIE
O0COOEHHOCTH.

MexaHn4yeckre XapakTEPUCTUKA U CBOMCTBA JABUTATEIICH
IIOCTOSIHHOTO TOKa C IOCJEAOBATEIbHBIM U CMEIIAHHBIM
BO30Y)XJICHHEM, 00JIaCTh UX MIPUMEHEHHUS.

MexaHn4ecKkre XapaKTEPUCTUKU W CBOWCTBA JABUTraTENEH
NEPEMEHHOTO TOKa, HSKCIUTyaTallMOHHBIE OCOOECHHOCTH U
00J1aCTh WX IPUMCHEHUSI.

Crioco0b! peanu3ay peryJIMpOBaHUsl YaCTOThI BPAILCHUS
U PEBEPCUPOBAHMUS DJIEKTPOABUTATEIEH.
DNEKTPOABUTATENIN €IUHOW CEPUU ISl YrOJIbHBIX —IaxT.
OO6nacTe NMpuUMEHEHHUS pa3iMyYHbIX BUAOB MpuBoAa. Pon
TOKAa M  BEJIMYMHA  HANpSDKEHUS  JUIL  NUTaHUA
3JIEKTPOJIBUTATENICH.

H3ydeHue KOHCTPYKIIMU, MEXaHUYECKON XapaKTEPUCTUKU U

OCHOBHBIX CBOMCTB Tpexda3HbIX ACMHXPOHHBIX
AJIEKTPOJBUraTEIICH. BoisaBiienue u yCTpaHEHHE
HEHUCTIPABHOCTEH.

OnekTpuueckas anmnaparypa YOpaBJIE€HUS M 3alUTh
JNEKTPUYECKUX  JBUTATENEd MallMH M MEXaHU3MOB
HanpspkeHueM a0 1000 B

Anmapartsl M NPUHUUIHAIBHBIE CXEMBl MaKCHMAaJIbHOU
TOKOBOI1 3anuThl. Pacyer, BbIOOp 1 MOBepKa yCTaBOK TOKA U
0JI0KOB MaKCHMMaJIbHOM TOKOBOH 3alllUThl, BCTABOK IIABKHX
nperoxpaHureneil. Annapatsl ¥ IPUHLIUINAIBHBIE CXEMbI




Kon
KOMIIETEHIIHA

Nupukarop qocTuxeHUst
KOMIIETEHITNHN

OneHouHble cpencTBa

11.

12.

TEIUIOBOM 3allUThl, 3allUThl OT ONPOKHIBIBAHUS WU
HECOCTOSIBLIETOCS ITYCKa.

DNeMEeHTbI anmnapaTypsl JTUCTAaHIIMOHHOTO u
aBTOMATUYECKOro  ympamieHus. Ha3naueHue, THIIBIL,
0COOCHHOCTH KOHCTPYKIIMHM KHOIMOYHBIX MOCTOB, OJIOKOB U
MyJITOB YIPaBJICHUs, KOHTAKTOPOB.

DnekTpuyeckast anmapatrypa  JAMCTAHIMOHHOTO U
ABTOMATUYECKOTO YIPaBJICHUS ANEKTPUUECKUMU
JIBUTATENSIMU MalldH M MexaHU3MOB. OCHOBHBIE BH/IBI,
MPUHILIMITAATIBHBIE CXEMBI 3aIIUTHI U OJIOKUPOBOK OT MOTEPU
yIOpaBIsieMOCTH,  OT  OOphIBA  WIM  YBEIUYCHUS
COTIPOTUBIICHUS LIETIH 3a3€MJICHHS, TOKOBOM 3alllUThl OT
neperpy3ku, OIOKUPOBKH, MPEMATCTBYIOMICH BKIIOUYSCHUIO
MmycKaTessl IPU CHUKEHUH COIIPOTUBIICHUS U30JISIIUU HIKE
HOPMHPYEMOU BEIMYUHBI B OTXOMSIIEM YYaCTKE CETU U OT
OJIOKHPOBKHM, OTpPaHUYMBAIONIEH YacTOTy BKIIIOUEHUS
MycKaTes.

13.MaruuTHbIE CTaHIMH IJI JAOOBIYHBIX, MPOXOMTUYECKHX,
TPAHCHOPTHBIX MAIIUH U MeXaHU3MOB. Ha3zHaueHue, TUIIBL,
TEXHUYECKHE  XapaKTePUCTUKH, YCTPOWCTBO, CXEMBI
ANEKTPUYECKUX COEAUHEHHM.

14.TlyckoBble arperatbl i PYYHBIX DJIEKTPOCBEPIL.
Ha3nauenme, TUIBI, TEXHUYECKUE  XAPAKTEPUCTHUKH,
YCTPOMCTBO, CXEMBI JJICKTPUUYECKUX COCIMHEHUU. Bumsl
3ammTel U OnokupoBkH. Pon  ympaBnenus.  Buns
CUTHAJIM3alli1, BO3MOYKHbIE HEUCIPABHOCTH U CIIOCOOBI UX
YCTpaHEHHUSI.

15.9nexTpocHab)eHne 0I3EMHBIX MallTUH U MEXaHU3MOB.
XapakTepuCTUKa IIPUEMHUKOB JJIEKTPUUECKOW DHEPrUHU B
MOJ3eMHBIX BbIpadoTkax. CrocoObl MUTaHUS MOA3EMHBIX
AIIEKTPONIOTPEOUTETICH.

16.Pynauynas  anmapaTypa yHOpaBJI€HUS W 3allHUThHI
HanpspkeHueM 6 kB. KommiekTHble pacnpenenurenbHble
yctpoiictBa (KPY) nis moa3eMHBIX TOPHBIX BBIPAOOTOK.
Ha3nauenme, TUIBI, TEXHUYECKUE  XaAPAKTEPUCTHUKH,
YCTPOMCTBO, CXEMBI JJICKTPUUYECKUX COCIMHEHUU. Bumsl
3allUT U CUTHAIU3ALUU. DJIEKTPUUECKHE U MEXaHUYECKUE
OJIOKMPOBKH.

17. OcHoBHBIE IIPUHIATIBL IIOCTPOEHUS cucTeM
3EKTPOCHAOKEHUSI MallMH M MEXaHU3MOB OYMCTHBIX U
MOATOTOBUTENBHBIX 3a00€B IS IIAXT C  IOJIOTHM,
HAKJIOHHBIM M KPYTBIM 3aJIeTaHHEM ILIacTOB.

18. IlepenBuxHbie TpaHchopMaTopbl U
TpaHcGOpMaTOpHbIE MOJACTAHIIUH AJI MUTAHUS TOJ3€MHBIX
noTpeduTenei. Hazuauenue, THIIBL, TEXHUYECCKHE
XapaKTepUCTUKH, YCTPOWCTBO, CXEMbI JJIEKTPUUYECKHUX
COEMHECHUM. Bunet 3aLUAT u CUTHAJIU3ALHH.
DNeKTpUYECKHEe ¢ MEXaHWYecKhe OJOKUpOBKH. Pon
yIpaBIeHUs,, BOZMOXKHBIE HEUCIPABHOCTU U CIIOCOOBI MX
yCTpaHEHHUSI.
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19. llaxTHbie KaOenbHBIC ceTH. HasHaueHuwe, Mapku,
CEUEHUs U JOMYCTUMBIE HArpy3Kd Ha CHJIOBBIE YKHUJIbI
kabens. CrnocoObl TMPOKIAAKKA Kabelmed B IMOJ3EMHBIX
TOPHBIX BBIpaOOTKaXx.

20.9nexTpocHabkeHNE PYIHHKOB " 1axT.
XapakTepucTUKa MOTpeOUTeNeil  DIEKTPOdHEPruu  Ha
TOpHBIX  mpeanpuatusx. Kareropum  morpedureneit
AIIEKTPOIHEPTUU B OTHOIICHUU OOECTIeUeHHs HaJEKHOCTU
UX  JJeKTpocHaOkeHus. CXeMbl  3JIEKTPOCHAOKCHUS
PYIHUKOB U HIaXT.

21. Y cTpOHCTBO BO3LYLIHBIX JIMHUH 35ieKTponepeaay. Turbl
¥ MapKH MPOBOJIOB, CIIOCOOBI UX KPETJICHUS U COEAMHEHUS.
Tumbl M KOHCTPYKLHMH OIOp. YCTPOHUCTBO KaOeNbHBIX
nuHui. Tunel 1 Mapku kabenen, crocoObl UX MPOKJIAIKH.
22.271eKTpo0O0pyI0BaHHE MOBEPXHOCTHU MIAXT. DJIEMEHTHI
BBICOKOBOJIbTHOTO o0opynoBaHus MOJICTAHIIHI.
Ha3nauenme, TUIBI, TEXHUYECKHE  XaAPAKTEPUCTUKH.
YCeTpoicTBO U BBIOOP U30JISITOPOB, IITHH, TPEAOX PAHUTEIICH,
pa3bEOUMHUTEIIEH, BBIKIKOUATEIEH HArpy3KH, OTACIUTENEH,
KOPOTKO3aMbIKaTeleH, MaciIsiHBIX W BO3AYIIHBIX
BBIKJIFOYATEJIeH, U3MEPUTENILHBIX TPaHC(HOPMATOPOB TOKA U
HANpPSDKEHUS, PEaKTOpOB, CHIIOBBIX TpaHC(OpPMATOpPOB.
[IpuBOoasl pasbeAUMHUTENEH, BBIKIIOUYATEICH HArpy3KHy,
MAaCJISIHBIX BBIKITIOUATEIEeH.

23. KPY, TpancdopmaropHble MOJICTaHLUUHU. YCTPOMCTBO
rmaBHOW moHmsuTenbHOW moactanmuu (I'TIIT). 3ammTHOE
3a3eMJIEHHE Ha NojacTaHIusAX. KOHTposb Hal COCTOSIHHMEM
u3oisiuy. JIoOKyMeHTalus Ha MOACTaHIUSX.

24. 3amuTa TOACTAaHIMM OT MNPSAMBIX YAAPOB MOJIHUH.
3amura 3JIEKTPOOOOPYAOBaAHUS OJICTAHIINHN oT
HEpEHAIPSKEHHUS. Mepsl 0e30macHOCTH npu
o0CTyXMBaHUM M  OIKCIUIyaTalldd  BBICOKOBOJBTHBIX
anmnaparoB U JIEKTPUUECKUX CETEH.

25. Nzyuenne KoHCTpyKImid 3rekTpoodopynoBanus [TIII.
HcnblTaHne 5SIEKTPUYECKUX allaparoB IOBEPXHOCTHOU
MOJICTAHIIIH.

26. TexHUKO-3KOHOMHUYECKHE noKasaTelu
AJICKTPOTIOTPEOJICHHsI TOPHBIX — mpeanpusatuid.  OoOmme
CBEIACHMSI O  TEXHMKO-DKOHOMHUYECKMX  IIOKa3aTessax
3JeKTponoTpedaeHus. YUeT pacxoda 3JIEKTPOIHEPruu Ha
TOPHBIX MPEANPUATHSIX.

27. Koadpdumuent MOIIHOCTH 3JIEKTPOYCTAHOBOK.
Omnpenenenue OOMIEMIAXTHOTO KOA(PQHUIIMEHTa MOIIHOCTH.
[IpyyriHEI ¥  TOCHAEACTBUS HU3KOTO  Ko3(dduimenrta
MOIIHOCTU. PeakTuBHass MOIMHOCTb. Meponpusatus 10
CHI)KEHHMIO TOTpeOJeHHUs] PpPEaKTHBHOM MOIIHOCTH U
CHOCOOBI €€ KOMIICHCAITUH.

28.Pyanuunas curHanusanus u cBsi3b. Poib U HazHaueHue
PYIHUYHOW  CHUTHaJdW3allid ®  CBA3W. Ammaparypa
CUTHAJIN3allU Y. CtBonoBas, TPaHCIIOPTHAS u




Kon

Nupukarop qocTuxeHUst

OneHouHble cpencTBa

KOMIICTCHITIH KOMITCTECHITHH
JCTIeTYEepPCKasl CUTHAMM3aIusi. BUIBl pyIHUYHON CBSI3H.
Jlucnieruepckoe yrpaBIeHUE MPOU3BOICTBOM

IK-1.2 Ucnons3yet mmudpossie [IpakTuueckue 3agaHus

nH(pOpPMAalLMOHHbIE
TEXHOJIOTUHU

[P MPOCKTUPOBAHUHT
AIEKTPOOOOPYIOBAHUS U
ANEKTPOCHAOKEHUS MAIIUH
TOPHBIX MPEANPUATHI

1.

10.

11.

12.

N3yueHne KOHCTPYKLMM, NMPHUHLMIA JEUCTBUSA U CXEM
JNEKTPUYECKUX  COCOUHEHUM  anmapaTtoB  Py4HOrO
YIPABJICHUS: Pa3bECIUHUTENECH, PYYHBIX IIYCKATEIIEH,
KOHTPOJUIEPOB,  ABTOMATHYECKUX  BBIKJIIOYATEIICH.
HcnpiTanne annapaToB pydyHOTO YIPaBJICHUS.
N3ydenne KOHCTPYKIWA, TPUHIMIIA ACHCTBUS U CXEM
IEKTPUYECKUX COCIMHECHUI HEPEBEPCUBHBIX
MarHUTHBIX IMyckaTenei. McnblTanue anmnaparos.
N3yueHne KOHCTPYKLMM, NMPHUHLMIA JCUCTBUSA U CXEM
JNEKTPUYECKUX COCIUHEHU I HEPEBEPCUBHBIX
MarHMTHBIX ITyCKaTeJlel pa3IMuHbIX TUIOB. VcnibiTanne
anmnaparos.

N3yueHne KOHCTPYKLMM, NMPHUHLMIA JEUCTBUSA U CXEM
JNEKTPUYECKUX COCIUHEHUM PEBEPCUBHBIX MAarHUTHBIX
nyckaresneil. McnelTanue anmnaparos.

N3ydenne KOHCTPYKUUWA, TPUHIMIIA ACHCTBUS U CXEM
ANEKTPUYECKUX COCIMHEHU MATHUTHBIX ITyCKATeJIeH Ha
HanpspkeHue 1000 B. Mcnbitanue annapaTos.
N3yueHne KOHCTPYKLMM, IMPHUHLMIA JEUCTBUSA U CXEM
JNEKTPUYECKUX COCAMHECHHNM MAarHUTHBIX CTaHIMH
yrpasieHus. McnelTanie cTaHIui yrpaBiaeHus.
3Ha4yeHUEe OCBEIIECHUS MOJ3EMHBIX TOPHBIX BBIPAOOTOK.
CranuonapHsie U IIEPEHOCHBIE pyZIHUYHBIE
OocBeTUTENbHBIE  Npubopel.  Ha3nauenwe,  THMBI,
TEXHUUYECKUE XapPaKTEPUCTUKH U YCTPOMCTBA, CXEMBI
BKJIIOUEHUS B CETh.

DNeKTpooOOpYIOBaHHE UM JJNEKTPHUECKUE  CXEMBI
JUCTaHIIMOHHOTO YIPAaBIECHUS MAaIlIMHAMH,
MEXaHU3MaMH U YTIIeA00bIBAIOIIMMU KOMITJIEKCAMHU
OcHOBHBIE TpeOOBaHUS K CXE€MaM JUCTaHIMOHHOTO
ynpasieHus. Bunpl 3amuT, npeaycMOTpEHHBIE B CXEMaxX
JUCTAaHIIMOHHOTO YIPaBJICHHUS, OJIOKMpPOBKa
IIOCJIEI0OBATEIbHOCTH BKIIFOUEHHUS ITyCKATEIICH.

COopka ¥  HUCHOBITAHUE  DJIEKTPUUYECKOH  CXEMBI
JUCTAHIIMOHHOTO YIIPABIEHHS YTOJbHBIM KOMOAtHOM.
COopka ¥  HUCHOBITAHUE  DJIEKTPUUYECKOH  CXEMBI
JUCTaHIIMOHHOTO YIIpaBJICHUS PYUYHBIM
JIEKTPOCBEPIIOM.

Br160op mMecTa pacnosioskeHus! HEeHTPAIbHOM NOJ3EMHOMN




Kon
KOMIIETEHIIHA

Nupukarop qocTuxeHUst
KOMIIETEHITNHN

OneHouHble cpencTBa

13.

14.

15.

16.

17.

18.

noxactranmuu (III1IT), ee yctpoiicTBO, 00OpyIOBaHUE.
PacnonoxkeHne U yCTPOMCTBO pPaCHpENeIUTENbHBIX
noa3eMubIX myHKTOB (PIIIT) Hanpsokenuem ceimre 1000
B.

OcHOBHBIE METOJBI pacuera, BbIOOpa U TPOBEPKHU
KaOeNbHBIX CETEH, ammapaTypsl YIPABICHUS U 3aIUTHL
Pacuer HU3KOBOJIBTHOW KaOETbHOW CETH MPH MYyCKE U
HOPMaIbHBIX  pexuMax paboTel. Pacuer TOKOB
KOPOTKOTO 3aMBbIKAHMUS.

N3ydeHne KOHCTPYKIMM W CXEM JJIEKTPUYECKUX
coequHennii KPVY Hanpspkenunem 6xB. Hcneitanue
3JIEKTPUYECKUX alIapaToB.

N3ydyeHue KOHCTPYKLMM H CXEM JJIEKTPUYECKUX
COCIMHEHUN  MEPEeABIKHBIX  TpaHC(HOPMATOPHBIX
MOACTAHIIUH. Hcnbitanue TpaHc(hOpMaTOPHBIX
MIOJICTAHIIUH.

[IpnoOpereHre HABBHIKOB COCOUHEHUS M PEMOHTA
kaOeneii. VMcnblTaHne maxTHBIX THOKUX kabeneil mocie
pEMOHTA.

OO6mue cBeneHus O peseitHou 3ammTe. TUmsl pene u ux
KOHCTPYKTUBHBIE 0OCOOCHHOCTH. CXeMbl peneiHoi
3AIUATHI JIMHUN 3JeKTpornepeaay, CUJIOBBIX
TpaHcPOPMATOPOB U INEKTPOABUTATEICH HAMIPSKECHUEM
cebiae 1000 B.

COopka cxembl peneiHOW 3amuThl. HMcmbiTaHue u
HACTpOMKa MPUOOPOB PEICHHON 3aIUTHI.




0) Ilopsinoxk mnpoBefeHUs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJH W KPHUTEPHH
OlLlCHMBaHHA:

[IpomexyTouHast arTecTanus MO JUCHHUILIHHE «DJIEKTPOOOOPYAOBaHHE IIAXT, KAPHEPOB U
000raTUTENbHBIX NPEANPUATHI» BKIIOYAET TEOPETHUECKUE BOIPOCH!, MO3BOJISIOIINE OLEHUTH
YPOBEHb YCBOCHHUSI OOYYaIOUIMMHCS 3HAHUN, U MPAKTUYECKHE 3aJaHUs, BBISBISIONINE CTEICHD
c(OPMHUPOBAHHOCTU YMEHUH U BIaJJEHUH, TPOBOAUTCS B (POpPME IK3aMeEHa.

JK3aMeH T10 JaHHOW JUCIMIUIMHE MPOBOAMTCS B YCTHOU (popMe IO dK3aMEHAIMOHHBIM
OwmiietaM, KaKIbI M3 KOTOPHIX BKIIOYACT 2 TEOPETHYECKHX BOMPOCA M OJHO MPAKTHYECKOE
3aJlaHue.

Iloka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OICHKY «OTJIUYHO» (5 0aIoB) — 0OyJarONIUICS JEMOHCTPUPYET BBICOKHI YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHUYECKOe M TIyOOKOe 3HaHUe
ydeOHOro Marepuana, CBOOOIHO BBIMONHSAET MPAKTUUYCCKHE 3aJaHMsl, CBOOOJHO OMEPHUPYET
3HAHUSIMH, YMEHHUSIMH, TIPAMEHSIET UX B CUTYAIHsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIICTEHI[MI: OCHOBHBIC 3HAHHWS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAaYUTeNIbHbIE OINOKU, HETOYHOCTH, 3aTPYJHEHUS PU aHATTUTHYECKUX OIepalusX, epeHoce
3HAHWI U YMEHUW HA HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPHUTEJbHO» (3 Oamra) — oOOydYarOmIMiics IEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUI: B XO/I€ KOHTPOIBHBIX MEPONPUITUN
JOMYCKalOTCAd OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTACNbHBIX 3HAHWW, YMEHUW, HaBBIKOB,
OOyJaroONIMCs HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHHS] TPU ONEPUPOBAHWH 3HAHUSMHU U
YMEHUSIMH NPU UX MEPEHOCE Ha HOBBIE CUTYALINU.

— Ha OIICHKY «HeyA0BJIETBOPUTEIbHO» (2 Oaa) — 00yJaronuiicss AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHYECKOro MaTepuana, JOIYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOKET
MOKA3aTh UHTEIUICKTya IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYJOBJIETBOPUTEAbHO» (1 Oamt) — oOydaromuiicsi He MOXKET IOKa3aTh
3HaHHUS HAa YpPOBHE BOCIPOW3BEIACHHS M OOBsACHEHUS WH(POpMAIlMK, HE MOXKET I0Ka3aTh
MHTEJJICKTYaJIbHbIe HABBIKU PELIECHUS MPOCTHIX 3a1a4.

Jlnst mpoBeeHUsT KOHTPOJISI 3HAHWH, YMEHUH W HABBIKOB CTYJCHTOB I10 TUCIIMILIMHE
pa3paboTaHbI:
— TEOPETHUECKUE BOMIPOCHI JIJIsI CAMOKOHTPOJISI IIPU TIOJTOTOBKE K DK3aMEHY;
— 3K3aMCHAIIUOHHBIC 6HHCTBI;
— DJICKTPOHHBIC OJIAHKM TECTOBBIX 33JaHWUN UIS TPOBEACHUS BXOJHOTO W TEKYILETro
KOHTpOJISA, & TAK’KE€ UTOrOBOM ITPOMEKYTOUHOM aTTECTAL[UU 10 TUCLUAILINHE;
— DJIGKTPOHHBIE OJIAHKU TECTOBOTO KOHTPOJIS IIPH MPOBEACHUHN J1a00paTOPHBIX padboT

Jns npoBeneHuss KOHTPOJSA 3HAHWK, YMEHWM M HABBIKOB CTYAEHTOB II0 AUCLUIUIMHE
pa3paboTaHbI:
— TEOPETHYECKHE BOTIPOCHI AJIs CAMOKOHTPOJIS TIPY MOJATOTOBKE K SK3aMEHY,

IlepeyeHb NPUMEPHBIX BONMPOCOB /ISl IK3aMEHAa
1. Ymo éxooum 6 cucmemy @Hewine20 21eKmpoCHAOICEHUsL 20PHO20 NPeonpusmus?
2. Kakoe ob6opynoBaHue u cxeMbl IpuMeHsFoTcst Ha KPY oTxoasmmx ot moacTaHiuy TUHUSIX ?
3. Kakue HUCTOYHUKHM CBE€Ta M OCBETHTENbHbIE MPUOOPHI MPUMEHSIOTCI Ha TOPHBIX
IpeANpUATHIX?
4. KakoBbl cxemMbl U 00OpyIOBaHME NEPEIBHUIKHBIX KOMILJIEKTHBIX TpaHCHOPMATOPHBIX
MOJACTaHIUNA?
5. KakuMu mapameTpamu XapakTE€pHU3YIOTCS CBETUIILHUKHU?
6. KakoBbl Ha3HAaYeHHE, CXEMBI 1 000PYyI0BAaHUE MEPEIBIKHBIX MPUKITIOYATEbHBIX TYHKTOB?
7. Kakue TpeboBaHMS IPEIBABISIOTCS K CXeMaM 3JIEKTPOCHAOKEHUS KaphepoB?



8. KakoBbI TUITOBBIE CXEMBI BHYTPEHHETO JIEKTPOCHAOXKEHUS KaphepoB?
9. Kakue TpeboBaHUs IPEABSBISIIOTCS K CXeMaM 3JIEKTPOCHAOKESHHS II1axT?

10.
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14.
15
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47.
48.

KakoBbI THTIOBBIE CXEMbI BHYTPEHHETO 3JIEKTPOCHA0KEHUS 000raTUTENbHBIX (adpuk?
Yto sABIISETCA NICTOYHUKOM 3JIEKTPO3HEPTHH Ha TOPHBIX NPEANPUATHAK?

Kakoe 31exTpoobopyaoBaHie YCTaHOBICHO Ha OJIHOKOBIIOBBIX SKCKAaBAaTOPax?
KakoBbI cXeMbl BHEITHETO JIEKTPOCHAOKEHUSI TOPHBIX MPEITTPUATHI?

KakoBbI mpruuHBI HU3KOTO KOA(PPHUIIHEHTa MOLTHOCTH?

. KakoBbI 0cOOEHHOCTH 37IeKTpU(PUKAIIMHA OTKPHITHIX TOPHBIX PabOT?

Kakoe 31exTpoobopyaoBaHie yCTaHOBIECHO Ha OypOBBIX CTaHKAX?

KakoBbl 0coOeHHOCTH 3eKTpUHUKAIIAN TTaXT?

Kakoe 31exTpoobopyaoBaHie yCTaHOBIEHO HA MHOTOKOBIIIOBBIX AKCKaBaTOPaxX?

KakoBbl 0cOOeHHOCTH 3eKTpUDHUKAIIANA 000TaTUTEIBHBIX (haOpHK?

Kakoe 31exTpoobopyaoBaHie yCTaHOBICHO Ha KOHBEHEPHBIX YCTaHOBKaX?

Kakue pexxumbl HEHTpad AICKTPUYECKUX CETEH HCIONB3YIOTCS Ha OOOTaTHTEIIbHBIX
¢dabpukax?

Kakoe anekTpoo6opynoBaHUE YCTAaHOBJIEHO HA MOJBEMHBIX YCTAaHOBKAX IIaXT?

Kakwue pexxumbl HEUTpaIH AMEKTPUUECKUX CETeH UCTIONB3YIOTCS Ha Kapbepax U Imaxrax?
Kakoe anekTpoo6opynoBaHuE YCTaHOBJIEHO Ha KOMIIPECCOPHBIX YCTAHOBKAX?

B yem  nocromHCcTBA M HENOCTaTKM  CE€THU  C  M30JUMPOBAHHOM M

1yX03a3€MJICHHOMHEUTpabio?

Kakoe 31exTpoobopyaoBaHie yCTaHOBICHO Ha BOJAOOTIMBHBIX YCTAaHOBKAX?

Ot Kakux (paKkTOPOB 3aBUCUT TOK YTEUKU B ANEKTPUUYECKOMN CETH IIaXThl HAPSXKEHUEM 10
1000B?

Kakoe snexTpooOopynoBaHue yCTaHOBJICHO Ha BEHTUJISITOPHBIX YCTAHOBKAx TIJIABHOTO
IIPOBETPUBAHUSA?

Kak ocymecTBisiercss KOHTPOJIb H30JSLUU B DJIEKTPUUYECKHUX CETSIX HaNpsKEHUEM JI0
1000 B?

Kakoe anekTpoo6opyioBaHUE YCTAaHOBJIEHO Ha TATOBBIX MOACTAHIUAX ?

Kaxue anmapaTsl 3aluInaroT OT yTE€UEK TOKA HA 3€MIIIO B CETSX HanpspbkeHueM a0 1000
B?

Kak ocymiecTsisiercs 3amura oT 0AHO(pa3HbIX 3aMbIKaHH B ceTsx Boie 1000 B?

. Ha xakom mpuHIMIIE paboTaeT 3anmTHOE 3a3eMIIeHnEe?

Kak ompemenstorcss dJIEKTPUYECKHUE HATPY3KH DIIEKTPONPUEMHUKOB, JIMHUH U
TpanchopmaTopoB?
Kakue cucreMbl W 00OpYyIZOBaHUE SJIEKTPUUYECKOTO OCBEIIEHHUS NPUMEHSIOTCS Ha
Kapbepax?
Kak onpenensieTcst kaprorpamMmma Harpy30K U MecTa pacroioKeHUs TTOICTaHITHI?
[lo xakuM HOpMamM H Kakue paboyne MecTa O00€CleYUBAIOTCS HCKYCCTBEHHBIM
OCBELLEHUEM?
Kak ocymectnsiercst B16op Tpanchopmaropos I'TITT?
Kakwue paboune MecTa U Kak pacCUUTHIBACTCS OCBEILICHHE TOYEUHBIM METOAOM?
Kak npousBoautcs pacueT TUHUMN 3JIEKTpOoINepeiayul ISl TPYIIIbI 3JIEKTPOINPUEMHUKOB?
Kakne paboume Mecta M KaK pPacCUMTBIBACTCS OCBEIICHHE METOJOM KO3 QHUIHMEeHTa
WCIIOJIb30BaHUS?
KakoBbl ~OCHOBHBIE DJHEPreTHUECKHE IIOKA3aTeNd  AIJIEKTPOXO3AHUCTBA  TOPHBIX
NPEINPUATHIT?
KaxoB mopsiiok pacuera OTKIIOHSHHI HAMIPSDKEHUS Y AIEKTPOIPHEMHHUKOB?
Kak paccunTtbiBaeTcs 3alIUTHOE 3a3€MJICHUE HA Kapbepax?
B 4em 3akioyaeTcss METO/1 OTHOCUTENBHOM OCBELICHHOCTH PACcUyeTa OCBEIICHUS ?
Kak ocymectBisiercss HOpPMHUpPOBaHHE pacxoja dJIEKTPOOHEPIMH Ha TOPHBIX
peANpUATHIX?
Yro Takoe Kod)PHUITMEHT MOIIHOCTH U KOAD(PHUITMEHT peaKTUBHON MOIITHOCTH?
Kak ocymectBisiercst yuet u Tapudukaius 3IeKTPOIHEPTUU Ha TOPHBIX MPEAIPUATHSIK?



49.

50.

Y10 Takoe HE3aBHUCUMBIM HCTOYHHUK IHUTAHUI B CUCTEME 3H€KTpOCHa6)KeHI/I$I TOPHBIX
NPEINPUATHI?
UTto Takoe pacyeTHbIC ANEKTPUUECKUE HATPY3KH U KAKUMU METOJIaMU OHU ONIPEACIIAIOTCS ?

51.KakoBbl OCOOCHHOCTH YCIOBHUM JKCIUTyaTalldd JJICKTPOOOOPYIOBAaHMUS MAIIUH U

52.

KOMILUICKCOB KapbepoB M TPeOOBaHUs, MPEIBIBISEMbIE K HCIOJHCHHUIO KapbePHOTO
AIEKTPOOOOPYIOBAHHS.

CocTaBUTh M KpPAaTKO OMHUCATh DJIEKTPUYECKYI0 CXEMYy MPHUBOJA XOJOBOTO MEXaHU3Ma
pPOTOpPHOTO 3KCKaBaTtopa mo cucreme [-/I, kpaTko omucath M OXapaKTepU30BaTh €€
O0COOCHHOCTH.

53.0xapakTepu30BaTh OCOOCHHOCTH YCIIOBUM 3KCIUTyaTallud dJEKTPOOOOPYAOBaHUS MAaITUH

U KOMIIICKCOB MHIAXT W MCPCUUCIIUTDH Tp660BaHI/I$I, MNPpCABABIACMBIC K HCIOJHCHUIO
AIEKTPOOOOPYIOBAHHS.

54.0Oxapaktepu3oBaTh paboyue pPEeXUMBI U HArPy30YHBIE TUTPAMMBI 3JIEKTPOIPUBOIOB

55.
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65.

TJIaBHBIX MEXaHHU3MOB MHOT'OKOBILIOBBIX 3KCKaBaTOPOB.

CocTaBUTh M KpPAaTKO OMHUCATh CXEMY JJIEKTPOOOOpPYIOBAaHWS M YIPABJICHUS CTaHKa
BpalllaTeIbHOro OYpeHHsl ¢ MHOTOABUTaTEIbHBIM IIPUBOIOM.

KpaTko oxapakrepu3oBaTh yCIOBHsS BOZHUKHOBEHUS IOXKAPOB OT 3JIEKTPUUYECKOTO TOKA,
Mepbl UX MPEAYNPERACHUS U CIIOCOOBI TYHICHUS.

OxapakTepu30BaTh 0COOCHHOCTH YCIOBUI KCIUTyaTallMy 3JIEKTPOOOOPYIOBAHUS MAIIUH
1 KOMITJIEKCOB 000TaTUTENBHBIX (aOpUK M MEPEUUCIUTh TPEOOBAHUS, MPEIBIBIIEMBIE K
UCTIOJIHEHUIO 3JIEKTPOOOOPYIOBAHHUS.

Kak ocymectBisiercss mpoBepKka U  HUCHBITAHHE 3a3€MIIIOIIUX  YCTPOWCTB
3JIEKTPOYCTAHOBOK Kapbepa?

Oxapaktepu3oBaTh paboune PeKUMbl M Harpy304HbIE TUArpaMMbl 3JEKTPONPHUBOIOB
TJIABHBIX MEXaHU3MOB OJJHOKOBIIIOBBIX 3KCKAaBATOPOB.

CocTaBuTh U KpaTKO OMHCATh MPUMEPHYIO CXEMY 3a3€MIISIIOIICH CeTH Kapbepa U yKazaTb
napaMeTphl €€ OCHOBHBIX 3JIEMEHTOB.

[IpuBecTu mpUMeEpHBbIE CXEMbl JIEKTPOCHAOKEHHSI HEOONBIINX, CPEAHUX U KPYIMHBIX
KapbepoB, 0003HAUYUTH OCHOBHBIE 3JIEMEHTHI U KPATKO OIMUCATh UX 0COOEHHOCTH.
CocraButh cxemy nepBuuHod kommytauuu ['TII1 ropHoro npeanpuaTus sl IEPBUYHOTO
HanpspkeHus 35 kBc koporko3ambikarenem u otaenuteneM. Ha I'TIIT ycraHoBneHo nBa
cuioBbIX Tpanchopmaropa TM—10000/35.

[lepeuncnuth OCHOBHBIE TpeOOBaHUS, KOTOpPBIE HEOOXOOUMO COOMIOAATH TpPHU
npoektupoBanuu ['TIIT kapeepa.

[lepeuncnuth OCHOBHBIE TpeOOBaHUS, KOTOpbIE HEOOXOAMMO BBINOJHATH IPH
MPOEKTUPOBAHUM  YYaCTKOBBIX  KapbepHBIX TpaHCPOPMATOPHBIX MOJACTAHIUN U
MPUKITIOYATEIHHBIX ITYHKTOB.

OOBSCHUTD TPHUPOAY BO3HMKHOBEHHS aTMOCHEPHBIX NEPEHANPSDKCHUH W CHOCOOBI
3alIUTHI BO3AYIIHBIX CETEH OT IPO3OBBIX Pa3psIIOB.
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