MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

A\ YTBEPXIAIO
N 27\ Jupextop UTJuT

\

4+l —~ W.A. Ilprranes

A

Y/ WHCTATYT
Lo

19.02.2024 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

IJIEKTPOBE3OIIACHOCTbD HA I'OPHBIX IIPE/IIIPUATHAX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
DnexTpudUKaIUs 1 aBTOMATHU3AIHS TOPHOTO MPOU3BOJICTBA

YPOBEHB BBICIIIETO 00Pa30BaHUS - CIICIIUATUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["opHBIX MaIIMH ¥ TPAHCIIOPTHO-TEXHOJOTUUECKHX KOMIIJICKCOB
Kypc 3
Cemectp 5

Maruutoropck

2024 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas nporpamma paccMoTpeHa 1 000peHa Ha 3aceanuu Kahegpol ['opHBIX MaIlvH 1
TPaHCIIOPTHO-TEXHOJIOTUIECKUX KOMILICKCOB
13.02.2024, npotoxon Ne 4
3aB. kadenpoi A.N. Kypoukun

PaGouas mporpamma ogobpeHa meroaudeckoi komuccuend MY JluT
19.02.2024 r. mporokon Ne 3

[Ipencenarens N.A. Ty
PaGouas mporpamma cocraBieHa: M‘
noreHT kadenper ['MuTTK, kannm. TexH. Hayk

MyranumoBa

Periensenr: W
3am. navanparka KPI[-2 OO0 "OCK", C.B. HemkoB




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.H.iypOIIKI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iypOIIKI/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAlIMH U TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTMIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH

Pabouas mporpamma nepecmMotpeHa, odcyxaeHna u ogqodpena st peanuszanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadeapoi A.I/I.EypO‘IKI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

M3Y4YEHHE BOIPOCOB O€30MacHOCTU Tpyda, NPEAYyNpEeKIEeHUs TMPOU3BOJICTBEHHOTO
AIIEKTPOTPABMATU3MA, TIOXKAPOB M B3PHIBOB OT AJIEKTPOYCTAHOBOK B TOPHBIX BEIPA0OTKax, a
TaKKe CIeUaTbHBIX BOIPOCOB, 3HAHUE KOTOPHIX HEOOXOAUMO MTPH MPOSKTUPOBAHUM, MOHTAXE U
AKCILTyaTal[MH AIEKTPOYCTaHOBOK

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa OeKTpoOe30IacHOCTh Ha TOPHBIX MPEANPHUITUAX BXOJUT B 4acTb
y4eOHOTO 11aHa popMupyeMyro ydacCTHUKaMu 00pa30oBaTebHBIX OTHOIIEHUI 00pa30oBaTeIbHOM
HPOTrpaMMBl.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

®dusuka

VY4eOHas - 03HaKOMUTENbHAs IPAKTHKA

3HaHus (YMEHMs, BJIAJIEHUs), [IOJyYEHHbIE NPU U3YyYEHUN JaHHOM IUCLMIIIMHBI OynyT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUILTNH/TIPAKTHK:

DNEeKTPOTEXHUKA

be3zonacHOCTb BeieHUs TOPHBIX padoT

[Ipon3BoicTBEHHAS - IPOU3BOICTBEHHO- TEXHOJOTMYECKAas! TPAKTHKA

be3zonacHOCTb KHU3HEAEATENbHOCTH

DNEeKTPUYECKUE MAIITUHBI

ABTomaTu3anus 1 3JIeKTpUPHUKALUS TOPHOTO IPOU3BOCTBA

DneKTpocHabKeHHe TOPHOTO MPOU3BO/ICTBA

[IpoekTupoBaHue JIEKTPOOOOPYIOBAHUS U DJIEKTPOCHAOKEHUS TOPHBIX MPEANIPUATHI

[Ipou3BocTBEHHAs - HAyYHO-UCCIIeI0BaTeIbCKast paboTa

BeimonHeHue, MOAroTOBKa K  IMpOLEAype 3allMThl W 3alllUTa  BBITYCKHOH
KBaJIM(DUKALIMOHHON pabOThI

MoHTaX U 3KCILTyaTalus 3JIeKTPOYCTaHOBOK

IToaroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipowu3BocTBEHHAS - IPEATUIIIIOMHAs IPAKTUKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbraTte ocBoeHUS AUCUMILIUHBI (MOIyJs) «DIEKTpoOe30MacHOCTh Ha TOPHBIX
OPEANPUATHSIX» 00yJatoIUiics JOIKEH 00J1aaTh CaeIyIOIUMH KOMITETEHIIMSAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[IK-1 CnocobeH co3maBaTh M 3KCIUTYaTHPOBATh AJIEKTPOTEXHUYECKHE CHUCTEMBI TOPHBIX
OPEANpUATHHA, BKIIOYAIOIMIME B ce0s KOMIUIEKTHOE 3JEKTPOOOOPYNOBaHHME 3aKPBITOTO H
PYIHUYHOTO WCIOJHEHHUS, OJIIEKTPHUYECKHE CETH OTKPBITBIX M TIOJA3EMHBIX TOPHBIX U
TOPHO-CTPOUTENIBHBIX PAOOT, B TOM YHCIIE B YCIOBUAX YPE3BbIUANHBIX CUTYALIUN

IK-1.1 OOGOCHOBBIBAET TEXHOJIOTUIO M EKTPU(PUKALNIO TOPHBIX paboT, METOJIbI
npoUIakTUKU aBapuil 3JEKTPOOOOPYAOBaHUS TOPHOTO IPOU3BOJICTBA,
CocoOb! IMKBUIAIMU UX TIOCIECTBUN

[1K-1.2 Hcnonb3yer  nudposbie MHPOPMALIMOHHBIE  TEXHOJIOTUU npu
MMPOCKTUPOBAHUU DJIEKTPOOOOPYAOBAHUS M AJICKTPOCHAOKEHUS MAIUH H
000pYJI0BaHUS TOPHBIX MPEANPUITUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 127,9 akan. 4acos:
— aynutopHas — 126 akaj. 9acos;
— BHeaynuTopHas — 1,9 akaj. yacos;

— caMocTosTeNbHAs paboTa — 52,1 aka. 4yacos;

— B (hopMe NMPpaKTUYECKOM MOATOTOBKU — 2 aKa/l. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHast ) =
o | xomraxthas pagora E g dopma TeKyIIero
Pasnern/ Tema 3 (B axaz. acax) Ep Brn . KOHTPOIIA Kon
N — : £ O | caMOCTOATENLHOH (  YCIEBAEMOCTH M | o0
O 2 £ padoThI MIPOMEKYTOUHOH
ek, 7a0. | MpakT. R aTTeCTAIMH
3aH. | 3aH. | O &
1
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHOH
1.1 Copepxanue, ueId u JUTEPATYypPHI.
3amaun Kypca.  OOmue ITouck
CBEJICHUS 00 JIOTIOJTHUTEIBHOI
INEKTPOOE30IMaCHOCTH: nH(OpMaIH 110
HOHATUS U  ONpPEIETICHUsL. Teme (paboTa ¢
HopmatuBHas oubnuorpadpuuec | MuauBugyansHoe
JIOKYMEHTALs o KUM MaTepuanaMy,| cobecefoBaHue.
INEKTPOOE30NACHOCTH B ¢ JeKTpoHHbIMU | MHIMBUIYyanbHOE
TOpPHOM IIPOU3BOJICTBE, 6ubIMoTEKaMHU U COOOIIEHUE Ha
T'OCTw, IITBDD, I1YD, 5 4 6 4 10 20P, 3aHATHH. 3amuTa TIK-1.1,
119911, [OTH2S. UHPOPMALIMOHHO- |  J1abOpPaTOPHBIX TIK-1.2
CrpykTypa KOMMYHHKAIMOHH | pabot. [IpoBepka
NOAYMHEHHOCTH, (QyHKINH bI€ CEeTH WHIUBUAYaIHHOTO
POU3BOSIIEIO  PabOTHI, WnrepHer). 3aJaHHs U €T0
PYKOBOIHTEIS pabor, IMoaroToBka k 3aIuTa.
HaOmopatomero. ITnakatsl 71a00PaTOPHBIM
u TaOINIKH. 3aHATHSIM.
Knaccugukanus [Noaroroska k
MMOMEUICHUIA, ceTen, MPaKTHYECKOMY
o0opynoBaHHs 3aHATHIO U
BBITIOJTHEHUE
MPAKTUICCKUX

pabor.




1.2 Mepsl 3ammTH  OT
OpSIMOTO  IIPUKOCHOBEHHUS.

KonTpons U30JIALUH,
HEJOCTYIHOCTb
TOKOBEIYIIUX qacTel,
INPUMEHEHHE CBEPXHU3KOIO
HAINpPsOHKECHUSL. Mepsl
3aIIUTHI oT IpSIMOTO
IPUKOCHOBEHHUSL. Mepsl
3alIUTBl  IIPH  KOCBEHHOM
HPUKOCHOBEHHH.

CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIATEPaTypPhIL.
Iouck
JIOTIOTHUTENBHON
HHPOPMAIHH 10
TeMe (paboTa ¢
oubnmorpaguuec
KUM MaTepuanaMu,
C DJIEKTPOHHBIMHU
OubIMOTEKAMU U
20P,
nH(OPMALOHHO-
KOMMYHHKAITOHH
b€ CeTH
Wntepner).
[Toaroroska k
11a00paTOPHBIM
3aHATHSM.
[Noaroroska k
MPAKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
MPaKTUYECKUX
pabor.

NunuBunyansHoe
cobecenioBaHME.
NunuBunyansHoe
cooOuieHue Ha
3aHATHM. 3aIIuTa
J1a00PaTOPHBIX
pabor. [TpoBepka
WHIUBUAYaIHHOTO
3aJaHusl U €T0o
3aIuTa.

MK-1.1,
IK-1.2




13 CoBpeMeHHbIE
NPEACTABICHHUS O MHPUPOJC
U CTEeNEeHH  ONAacHOCTH
3JIEKTPOTPABM. OueHku
TOPOTOBBIX HAMPSDKCHUI |
TOKOB. Bonsrammepnsie
XapaKTePUCTUKH, yroi
cBHUTA ¢ba3 u
AIIEKTPUYECKOE
CONPOTHUBIICHUE Tena
YeloBeKa. Ouenka
MTOPOTOBBIX MOIITHOCTEH.
YacToTHBIE 3JIEKTpUYECKHE
XapaKTEePUCTHKH YEeJIOBEKa.
CpaBHHUTENIbHAST OMACHOCTh
TOKOB Pa3lMYHOTO pPOJa.
DJNEeKTpUUYECKHE MapaMeTphl
YeJIoBeKa NPH HaNpsDKEHUH
Beiie 1000B.
Knaccudukarmst
HECYAaCTHBIX ciy4aes,
CBSI3aHHBIX c
JNEKTPOTPABMATH3MOM:
JIeTKue, TSDKETIbIE,
CMepTeNlbHbIe, TPYIIOBEIE.
Yuer M  paccieloBaHuUe
HECYACTHBIX CITyJaeB.

CocrosiHue
JNEKTPOTPAaBMATH3MAa Ha
TOPHBIX MPEANPHUATUAX;
4acToTa, TSDKECTD u
JUHAMUKA  3JIEKTPOTPABM.
Ananm3 MIPUYUH
3NIEKTPOTPaBMaTH3Ma.
Mepompusitas mo
MIOBBIILICHHUIO
INMEKTPOOE30NACHOCTH u
CHIDKCHHUIO
JNEKTPOTPABMOTH3MA:
COBEPIIIEHCTBOBAHNE
KOHCTPYKIHU
3NIEKTPOYCTAHOBOK,
TEXHHYECKHE CIIOCOOBI U
CPEJCTB. Ilepsas

MEIULUHCKAs. IOMOLIb IPH
3IIEKTPOTPABME

14

12

CamocrosTensHOe
H3yueHHe yuyeOHou
Y Hay4HOU
JIUTEPaTypHL.
[Tounck
JIOTIOJTHUTENIbHOM
uH(opMaIUHy 10
Teme (paboTa ¢
6ubnuorpaduyec
KUM MaTepuajaMu,
C DJIEKTPOHHBIMHU
OoubnuorexkamMu u
20P,
UH(OPMAIIIOHHO-
KOMMYHHKAITOHH
BIE CETH
WnTepner).
[loaroroska k
11a00paTOPHBIM
3aHATHSM.
[lonroroBka x
MPaKTUYECKOMY
3aHATHUIO 1
BBINOJIHEHNE
MIPAaKTHIECKUX
pabor.

MunuBuayansHoOE
cobecemoBanune.
NuannBunyansaOE
cooOIIeHne Ha
3aHSATHHU. 3aluTa
11a00PaTOPHBIX
pa6ort. ITpoBepka
WUHIUBUAYAIHHOTO
3a7[aHHUs U €T0
3allMTa.

MK-1.1,
IK-1.2




1.4 3ammrHOE 3a3eMIICHHE.

Tursl 3a3eMJISFOILUX
ycrpoiictB. Hopmuposanue
apaMeTpoB  3a3eMJICHUS.

Opnodazubie cetu. Cetu ¢
W30JINPOBAHHON HENTpaibio
ncTouHrKa nutanusa. CeTb ¢
3a3eMJICHHBIM  IIPOBOJIOM.
Pacuer 3alUTHOTO
3azemiuenus. CucrteMbl TN,
TN-C, TN-S, TN-C-S, IT,
TT. IlpuHoun nedcTBUS

CamocrosTenpHOe
n3ydeHue yueOHoH
Y HAyIHOH
JIATEPATypPhIL.
Iouck
JIOTIOTHUTENBHON
HHPOPMAIHH 10
TeMe (paboTa ¢

3AIIUTHOTO 3a3eMJICHHS B oubnmorpadpuuec | MuauBuayansHoe
BJIEKTPOYCTAHOBKAX c KAM MaTepHalamu,| cobeceloBaHue.
M30JINPOBAHHO C 2JeKTpoHHbIMU | WMHIMBHAyanbHOE
HEUTPaIbIO. puHiun OHOIHOTEKAMH U COOOIIEHUE HA
JeHCTBHS 3aIUTHOrO 12 13,6 O0P, 3aHATHH. 3alIuTa TK-1.1,
3a3eMJICHUS B “HPOPMALMOHHO- 11a00paTOPHBIX TIK-1.2
3JIEKTPOYCTAHOBKAX c KOMMYHHUKallHUOHH pa60T. HpOBepKa
LIIYX03a3eMIIEHHOI bl CETH WHIUBUAYaIHHOTO
HEUTpaIbIO. 3ammrHOe WutepHer). 3a/1aHUA U €ro
3aHyIJIeHUE. Hasnauenne [oaroroska K 3aIlMTA.
HYJIEBOTO 3aIIUTHOTO n1abopaTOPHBIM
mpoBogHUKa. HasHauenue 3aHATHAM.
3a3eMJIEHUS HeWTpaiu. IToaroroska K
HasnaueHwe  TOBTOPHOTO MPAKTHIECKOMY
3a3eMJICHUS HYJIEBOTO 3aHATHIO U
3aIUTHOTO  TPOBOHHKA. BBITIOJTHEHHE
CXeMBbl. Pacuer Ha IPAKTHIECKUX
OTKIIOYAFOIITYO pabor.
CITOCOOHOCT. Pacuer
COTIPOTHBIICHHUS] HEWUTpaH.
Pacuer COMPOTHUBIICHUSI
CamocTosTepHOe
H3yueHHEe yueOHOU
U Hay4yHOU
JIUTEPATYPHIL.
ITouck
JIOTIOJIHUTEITLHOM
1.5 3amurHoe 3a3emicHHe I’:;i‘;p(l‘;zggfanco
E;Ohfgﬁffﬁgfﬁ ropron oubnuorpadpuuec | MuauBuIyansHoe
3alMTHOE ypaBHHBAHHE H KHUM Marepuanamu,| cobeceqoBaHue.
BHIPABHIBAHHE C 2JIeKTpOHHBIMU | WHIMBHIyaIbHOE
OTEHIHAJIOB. OuOIMOTEKaMU 1 coo0IIIeHre Ha
DIIEKTPUYECKOE PasJIesieHue 8 4 S0P, 3aHATHH. 3alluTa NK-1.1,
ceTeil. KoHTpors " UH(OPMAIMOHHO- |  J1aDOPaTOPHBIX IK-1.2
npoguIaKTHKa KOMMYHHKAIIMOHH | pabot. [IpoBepka
MOBPEXKICHUS  M3OJISIMH. bIC CCTH HHMBUYaJIbHOTO
. WnrepHer). 3a7aHusl U €70
KOMHCHCE{HI/ISIV €MKOCTHOM MoaroTomc N
COCTaBJISIOIIEH TOKa J1a00paTOPHBIM
3aMbIKaHHA HA 3€MIJIIO. ST,
IlogroroBka k
MPAKTHIECKOMY
3aHATHIO 1
BBIIMOJTHCHUC
MIPAaKTHIECKHX

pabor.




1.6 IIpoekTupoBaHue
JNIEKTPUYECKUX  CeTed ¢
TITyX03a3eMJICHHON

HedTpampto g0 1 kB.

CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIATEPaTypPhIL.
Iouck
JIOTIOTHUTENBHON
HHPOPMAIHH 10
TeMe (paboTa ¢

3ammrTHOE 3a3eMJICHHE B oubnmorpadpuuec | MuauBHIyansHOe
TO/I3EMHBIX TOPHBIX KUM MarepuanaMu,| cobeceoBaHue.
BBIPa0OTKaX. 3amuTHOE ¢ onexTpoHHbIMU | MHIMBUAYyanbHOE
3a3eMIICHAE B TOJ3EMHBIX OHOTHOTEKAMH U COOOIICHHE HA
TOPHBIX pa3paboTKax. 6 4 6 20P, 3aHATHH. 3alIuTa IK-1.1,
3amuTHOE 3a3eMIICHHE Ha nHpOPMAIIMOHHO- |  1abopaTOPHBIX IK-1.2
OTKPBITHIX TOPHBIX PaboOTax. KOMMYHHKAIlMOHH | pabot. [IpoBepka
Pacuer 3a3eMJISTFOLIETO bIE CEeTH WHIUBUAYaIHHOTO
yCTpoiicTBa Kapbepa. Wntepner). 3a/1aHuUs ¥ €T0
IMpumep pacdera IMoaroToBka k 3aIuTa.
3a3eMJICHUSI  ITOJCTaHINH 1a00PaTOPHBIM
6/0,4 xB. W3mepenue wu 3aHATHSM.
KOHTPOJIb  COTIPOTHBIICHHS IMoaroToBka K
3a3eMJISIFOLIETO YCTPOMCTBA. MPAKTHIECKOMY
3aHSTHIO U
BBITIOJTHEHNE
NPaKTUIECKUX
pabor.
1.7 3amuTHOE OTKIIOYEHUE
B CETAX C HM30JIMPOBAHHOMN
N CamocrosTensHOe
HEUTpasbio HCTOYHUKA o
N n3ydeHue yaeOHon
MUTaHUsI. YCTPOWCTBO W N
. U HAY4HOH
TOPUHIUN  JACHCTBUS  pejie
JIATEPaTypHL.
yreukn tHma A3YP. Pene
[Tonck
yTEYKH, BCTPOCHHBIE B .
. JOTIOJTHUTENBHOM
PYA uH(popMaIHK 10
KOMMYTAallMOHHLIC
Teme (pabora ¢
anmaparsl u
6ubmuorpaduuec | MunuBungyambHoE
pacrpeneuTeabHbIe
. KUM MarepuainaMmu,| cobeceoBaHue.
YCTpPOWCTBA. 3amuTHOE
¢ aneKTpoHHbIMH | WHauBunyanbHOE
OTKJTIOYEHHE B CETAX C
IVXO3a3EMICHHOR OHOIHOTEKAMH U coO0OIIeHHE Ha
}:X D0P, 3aHATHHU. 3alura TIK-1.1,
HEUTpaibio UCTOYHUKA 4 2 4
UH(OPMAIMOHHO- |  J1aDOPaTOPHBIX IK-1.2
TTHTAHHA. Tpuramn KOMMYHHKAIIMOHH abort. IIpoBepka
neiicteust  Y30.  Bwibop i p - 1'POBEP
v bIC CECTHU UHAWUBUAYAJIBHOTO
ycTpoicTBa 3aIIUTHOTO
WnrepHer). 3aJaHusl U ero
OTKIKOYCHUSA B CETAX C
. [Noaroroska k 3aILUTA.
TITyX03a3eMIICHHOM
o 1ab0paTOPHBIM
HECUTPAJIbIO HUCTOYHHKA
3aHATHUAM.
TIUTaHUS. 3amuTa oT
[ToaroroBka k
OMAacHOCTH TIPU Tepexojie ¢
N MPAKTHIECKOMY
BBICILICH CTOPOHBI
3aHSATHUIO U
TpaHchopmaTopa Ha
BBIIIOJTHCHHUEC
HU3IIYIO. 3ammTa oT
MIPaKTHYECKUX
KaCaHuA KOBIIOM
pabor.
JKCKaBaTOpa KOHTAKTHOTO
MpOBOJIA.
1.8 TIpoxoxnenne
MPOMEK quog ! Tomrotosia k Cnaua sk3aMeHa MK-11,
P YT 9K3aMeHY A TIK-1.2
aTTeCTAIlMU
HWroro no pazneny 36 54 36 52,1
Hroro 3a cemectp 36 54 36 47,6 320
Uroro no pucnuminuze 36 54 36 52,1 3a4eT ¢ OLEHKOMI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. B ydeOHOM mpoliecce MpeaycMOTPEHBI 3aHATHA B (opme pa3dopa KOHKPETHBIX
CUTYaIlUii, CBA3aHHBIX C AJIEKTPOOE30MACHOCTHIO HAa TOPHBIX MPEANIPUATHUSAX.

2. [Ipu npoBenennn 1a00OPATOPHBIX U MPAKTHYECKUX PabOT paccMaTPUBAIOTCS TECTHI 11O
TeMaM B MHTepaKTUBHOHN popme. OObeM 3aHATHI B UHTEpaKTUBHOHI (hopme.

3. YacTh 3aHATHI JIGKIIMOHHOTO THITA IIPOBOASTCS B BUJIC IPE3CHTAIIUH.

4. [IlpakTuyeckwe 3aHATUS TPOBOJATCA C HCIOJNB30BAaHHUEM PEKOMEHIYeMOTO
POTPAMMHOTO 00ECTICYCHUSI.

5. B paMkax y4eOHOTro Kypca IpeayCMOTPEHBI BCTPEUH C MPEICTABUTEISIMA POCCHICKIX
U 3apyOCIKHBIX KOMITAHUH, TOCYapCTBEHHBIX W OOIIECTBEHHBIX OpPTraHU3aIHMid, MacTep-KJIACcChl
HKCHEPTOB U CIIELUAINCTOB 110 TEMATUKE KyDca.

6 YueOHO-MeTOAuYecKOe 00ecneueHHe caMOCTOSITeIbHOI padoThI 00y4Yaommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA POBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

[Hanenko E.®. DnekTpo0e30macHOCTs Ha TOPHBIX MPEANPUATHIX: YueOHoe mocobue /
E.®. Ilanenko, C.3. llkynaun. — M.: MITVY, 2011 - 103 c.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Jonun [1.A. OcHOBBI TEXHUKH 0€30MIACHOCTH B AJIEKTPOYCTaHOBKaxX. - M.: Henpa,1979.

2. Oxpana tpyna /ITon pea. b.A. KaszeBckoro - M.: Beicmast mkosa, 1982.

3.MexoTpaciieBble MpaBuia MO OXpPaHE TpyAa MPHU SKCIUTyaTallUHU 3JIEKTPOYCTaHOBOK.-
M.: U3n-Bo HI] DHAC,2001.- 216.

4. be3onacHOCTh 3KCIUTyaTallly 3JIEKTPOYCTAHOBOK HA Yriieo00oraTuTenbHbIX (habprukax

/Mox pen. B.W.Iymkoro. - M.: Heapa,1979.

5. DnekTpoOe30MacHOCTh Ha OTKPBITHIX TOpHBIX padoTax /Ilox pen. B.M. I yukoro/. - M.:
Henpa,1983.

6. Corues JI.U., Hanenko E @. IllaxTHbIe ruOKue Kabeau U 31eKTpoOe30MacHOCTh CETEH. -
M.: Henpa,1978.

7. Dnektpobe3onacHOCTh B TOpHOA0OBIBatomIel mpoMblnieHHocTy/ JI.B. T'magunun,
B.U. yuxkwii, FO.T'. banexxes, H.U. Uebotaes. - M.:Henpa,1977.

B) MeToauyeckue ykazaHus:

1. Abnynsenees U. P. DnextpoOe3omacHOCTh B CHCTEMax 3JIEKTPOCHAOXKEHUS
npaktiukyMm [mis By3oB] / U. P. Ao6nynBenee, I'. Il. KopHuioB ; MarHuroropckuii roc.
TexHnyeckut yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. M. Hocosa, 2019. - 51 c. :
WIL., TAOJ., cXeMbl. - 42 p. 31 k. - Teker | HemocpeICTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK eiiCcTBUS TUIEH3UN




MS Office 2007 | 135 o1 17.09.2007 Geccpoumo
Professional
7Zip cB00OIHO pactpocTpansemoe [10 0eccpouHO

IIpodeccuonanbubie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DnekTpoHHas 6a3a nepuoandeckux m3ganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanmonansHas nH(OPMAIMOHHO-aHATUTHIECKAS URL:

cucrema — Poccuiickuii M”HIAEKC HayYHOTO [IUTUPOBAHUS T . .
(PUHLI) https://elibrary.ru/project_risc.asp
[TouckoBass cucrema Axagemus Google (Google URL: https://scholar.google.ru/
Scholar)

®denepasibHOE roCy/1apCTBEHHOE OI0JKETHOE

yupexaenne «DenepanbHbiii vHCTUTYT npoMbinuiennoi|URL: http://wwwl.fips.ru/
cOOCTBEHHOCTH)

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

1. YueOHble ayTUTOPUN [T TIPOBEICHHS 3aHATHIA JIEKIIUOHHOTO TUTIA: MYJIbTUMEIUIHbIC
Cpe/CTBa XpaHEHHUSI, TIEpEIavun 1

npeaCcTaBIeHUS HHPOpMAITUT

2. Yd4eOHbIE ayTUTOPUU [JS TPOBEACHUS MPAKTHUECKUX 3aHSATUHM, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJIS U

MPOMEXYTOYHON aTTEeCTAllMU: MepCoHalbHbIC KOMIbIOTephl ¢ maketom MS Office,
BBIXOJIOM B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO CPEIy
YHHUBEPCHTETA

3. AyIuTopuH IJisi CaMOCTOSITEIBHOIN pabOThl: KOMITBIOTEPHBIE KIIACChI; YHTAIBHBIE 3aJIbI
OHMOIMOTEKH: TIEpCOHANIbHBIE KOMITBIOTEPHI ¢ TakeToM MS Office, BoI-

X07I0M B IHTEpHET U ¢ JIOCTYNOM B 3JIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEpCHUTETa

4. TlomeweHue [UIsi XpaHEHUS U MNPOQPHUIAKTUYECKOTO OOCITYKMBaHUSA Y4EOHOIO
obopynoBanus: CTeiaxu 1Jsl XpaHeHUs yueOHO-HaIIAHbIX TOCOOM 1

VUEeOHO-METOMTUYECKON TOKVMEHTATTAN.



ITpunoxxenue 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocrosTenpHas padoTa 1o OCBOSHHUIO TUCIHUITIMHBI HE00X0AUMA JUIsl YTITYyOJIEHHOTO U3YYEeHUS
marepuaia kypca. CamocTosaTenbHas paboTa CTyJ€HTOB perjlaMeHTupyeTcs rpapuKkamMmu
y4eOHOTO MPOoLIecca U CAMOCTOSTEILHON PaOOTHI.
CamocrosTenbHas paboTa CTyIEHTOB COCTOUT U3 CIENYIOIUX B3aUMOCBSI3aHHbBIX YacTeil:
1) UsydeHue TeopeTHuecKoro MaTepuaia B popme:
e (CamocToATeNbHOE N3yuyeHUe YUeOHOH U HayYHO JINTEPaTyphl 110 TEME
e Jlouck nomoMHUTENBHOH UHPOpManuMu 1o Teme(pabota ¢ OubmMorpadpuyecKkum
Marepuaiamy, c JJIEKTPOHHBIMU oubnuorekamu u 90P,
MH(pOPMallMOHHO-KOMMYHUKALMOHHBIE ceTu MHTepHeT).
OcrtarouyHble 3HAHUS OTIPENEIAIOTCS PE3YIbTaTaAMH CAA4YH 3a4eTa.
2) IoaroToBka K NPaKTUYECKUM 3aHSATHSM U BBINOJHEHHE MPAKTHYECKUX padoT.
CamocrosiTenpHas paboTa BBIIOIHICTCS CTYACHTAMH HAa OCHOBE y4eOHO-METOTUIECKUX
MaTepHaIOB JUCLUIUIUHBL.



[Ipunoxenue 2

OHeHO‘lHBIe cpeacrea AJisi MIPOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTreCTalumn

[TpomerxyTouHas aTTeCTAIHs UMEET LIEIbIO ONPEIEIUTh CTENICHb JTOCTHKCHHUS 3aTNIAHMPOBAHHBIX
pe3yJIbTaToB 00yUYEeHHUS 110 TUCHUILUINHE «DJIEKTPOOE30NacHOCTHHATOPHBIXIIPEIPHUATHIX) 32
nepuoJi 00y4eHus: U MPOBOAUTCS B (popme 3adera.

Ilnanupyemsie pe3yabTaThl 00y4YeHHs] U OLIEHOYHBIE CPEICTBA IS MPOBeAeHHs
NPOMEKYTOYHOH aTTeCTANUM:

Kon
WHJIUKaTOpa

Nupukarop
JOCTHKEHHUS
KOMIICTCHII N

O11eHOYHBIE Cpe€acTBa

[1K-1: Cnocoben co3gaBaTh U IKCILTYaTUPOBATH SJIEKTPOTEXHUUECKUE CHCTEMBbI TOPHBIX
NPEINPUATHIA, BKIFOYAIONIHE B Ce0s1 KOMILICKTHOE 3JIEKTPOOOOPYI0BAaHHE 3aKPBITOTO U
PYAHUYHOI'O UCIIOJIHCHUA, OJICKTPUUCCKUC CCTHU OTKPBITBIX U ITOA3CMHBIX I'OPHBIX U
TOPHO-CTPOUTEIILHBIX PadOoT, B TOM YHUCIIE B YCIOBHUIX YPE3BbIYAHBIX CUTYaIUN

I[IK-1.1:

O060CHOBBIBaET
TEXHOJIOTHUIO U
3ICKTPUDUKAIUIO
TOPHBIX padoT,
METO/IbI

PO UIaKTUKH
aBapuil
3JIEKTPO00OPYIOBAHUS
TOPHOTO
MIPOU3BO/ICTBA,
CIIOCOOBI JTUKBUIAIINHT
UX TTOCIENCTBUMI

[Iepedens TeM U 3a7aHUM 1JIs IOATOTOBKH K 3a4ETy:
1. Cneuuncduyeckue ycnoBusi TOpPHOTO IPOU3BOJICTBA,
OKa3bIBAIOLIUE BIMSHNUE HA COCTOSIHUE
IIPOM3BOJICTBEHHOI'O TpaBMaTHU3Ma
2. JlelicTBylom1ass HOpMAaTUBHAS JJOKYMEHTAIHS 10
3JIEKTPOOE30IIaCHOCTH B TOPHOM ITPOU3BO/ICTBE
3. IlpaBwmia mo oxpaHe TpyAa MpH SKCIUTyaTaI[H
AIIEKTPOYCTaHOBOK. TpeGoBaHus K paOOTHUKAM,
JIOITYCKaE€MBbIM K BBIITOJIHEHHIO paboT B
anektpoycraHoBkax. |, Il, Il rpynms! no
AJIEKTPOOE30MaCHOCTH
4. TpeboBaHus K paOOTHUKAM, TOMTYCKaeMbIM K
BBITMIOJTHEHUIO paboT B asiekTpoycTaHoBkax. 1V, V
IPYIIIBI IO AIEKTPOOE30MaCHOCTH
5. Oxpana Tpyjaa npu onepaTuBHOM OOCITYKUBAaHUU U
OCMOTPAX JIEKTPOYCTAHOBOK
6. Oxpana Tpya npu MPOU3BOJICTBE padOT B
JENCTBYIOIUX JIEKTPOYCTAHOBKAX
7. OpraHuzalvOHHbIE MEPONPUITHS IO 0OECTIEYEHUIO
0e30macHOro NMpoBeIeHNs padoT B
anekTpoycTaHoBkax. OdopmiieHne Hapsaa-I0MmycKa.
@OyHKIMHM U COBMEIIEHUE 00s13aHHOCTEN PaOOTHUKOB,
OTBETCTBEHHBIX 3a 0€30MacHOE BeJIeHHE padoT
8. IlnmakaTsl ¥ 3HaKH O€30MacHOCTH. THIIBIL.

9. DnektpoTpaBMaTH3M. MepHhI 10 MpeTypeKICHAT0
AIIEKTPOTPAaBMaTU3Ma.

10.Bo3zneiicTBHE AIIEKTPUYECKOTO TOKA Ha YEIIOBEKa.
Crenenu TspkecTu aekTpoTpasM. [lepBas momonis
IIPU 3JIEKTPOTPaBME.

11.3nadenue Toka, MPOXOASIIETO YePE3 OPraHU3M.
ConpoTuBieHHE Tea YelloBeKa, (PaKTOPBI, BIUAIOLIUE
Ha CONPOTUBIICHUE YeJIOBEeKa. Bo3nencTBrs Toka Ha
YeJI0BEKa B 3aBUCUMOCTH OT €r0 3HA4YEHUSI.
12.BxiroueHne 4eaoBeKa B LEMb AIEKTPHUECKOTO
ToKa. CXeMbl BKIIFOUEHHUSL.

13.Meponpusitus, odecrieunBaromuye 6e30macHyo




Nupukarop

Kon
JOCTHKECHHUS OrneHouHBIE CpescTBa
WHUKATOpa
KOMITIETEHIINH
HKCILTYaTaIMIO 3JIEKTPOOOOPYIOBAHHUS.
14 Xapaxrepuctuku nomenieHui. [lomemenus,
OTAaCHBIE 110 OPAXKEHUIO JIIOJEH SIEKTPUUECKUM
TOKOM
15.Mepsl 3a1IUTHI OT NPSMOTO MPUKOCHOBEHHUS K
TOKOBEAYIINM YacTsIM
16.Mepsl 3a1IUTHI TP KOCBEHHOM MPUKOCHOBEHUH K
TOKOBEAYIINM YacTsIM
17.PexxumMbl pabOThI HEUTpaJICH B JICKTPOYCTAHOBKAX
[1K-1.2: Ucnonszyer 18.3ammTHoe 3a3emiieHue. TUIIBI 3a3€MIITIOMX
udpoBbIe yctpoiicTB. TpeGyemoe conpoTuBieHHE
nH(pOpMaLOHHbIE 3a3eMJISIOIIEr0 YCTPOHCTBA
TEXHOJIOTUU TPU 19.BeinonHEeHNE 3a3EMIISIFOIIUX YCTPOUCTB.
MIPOCKTHPOBAHHUH 3a3eMIIATENH €CTECTBEHHBIC U ICKYCCTBEHHBIC
anekTpoobopynoBanus | 20.060pynoBanue, Mo ieKaIiee 3a3eMICHUIO

1 DJIEKTPOCHAOKEHUS
MaIIiH U
o0opyIoBaHUs
TOPHBIX MPEANPUATHI

21.TTpuHIAIT NEHCTBHSI 3aIUTHOTO 3a3EMJICHHS B
3JIEKTPOYCTAHOBKAX C M30JINPOBAHHON HEUTPAJIbIO
22 ITpuHIATT NSHCTBHSI 3aIUTHOTO 3a3EMJICHHS B
AIIEKTPOYCTAHOBKAX C TITyX03a3eMJICHHONHEUTPaJIbIo
23.3amuTHOE 3aHyJICHHE

24.Ha3HaueHre NOBTOPHOTO 3a3eMJICHUSI HYJIEBOTO
3alIUTHOTO MPOBOIHUKA

25.Pacder Ha OTKIIIOYAIOITYI0 CIIOCOOHOCTh
26.Mepbl 3aIIUTHI OT TOPAKEHHSI AIEKTPHUECKUM
TOKOM Ha FOPHBIX MPEINPUATHIX

27.3amuTHOE ypaBHUBAHUE TIOTCHHATIOB
28.3amuTHOE BIPAaBHUBAHUE ITOTEHLIUAIOB
29.0neKTprUecKoe pa3JieliCHHE CeTei

30.KoHTpoJab 1 poduiIaKkTHKa MOBPEKIECHHUH
U3OJISIIIH

31.IIpuHIMI U3MEPEHUS CONMPOTUBIICHUS U30JIALUN U
BIIUSIIOLIME HAa HEro (haKTOpbI

32.MeTo/1bI TECTUPOBAHUS U UHTEPIPETALIUS
PEe3yJbTaTOB U3MEPEHUS COTIPOTUBIICHUS U30JISALINN.
[Toxazarens nonspuzanuu (Pl). Kosadoumnuent
nuanexTpuaeckoit abcopounu (DAR). Meton,




Nupukarop
JOCTHKECHHUS OrneHouHBIE CpescTBa
KOMIIETEHIINH

Kon
WHAUKATOpPa

OCHOBAHHBIM Ha BIMSHUMA U3MEHEHUS UCIIBITaTEIbHOIO
HaIpspKEeHUs (TECTUPOBAHME C IOMOIIBIO
CTYIEHUYATOr0 HaNpsDKEHUs1). MeTon ucnbITaHus
pacceuBanueM B audniekrpuke (DD)
33.be3onacHOCTh pU TECTUPOBAHUU U3OJISALIUU
34.1IpoekTHpOBaHUE IITEKTPHUECKUX CETeH ¢
riryxo3a3zemiieHHolHenTpabio 10 1 kB. Beidop Y30.
35.3amuTHOE 3a3eMIICHUE B MOA3EMHBIX TOPHBIX
BBIpabOTKax

36.3amuTHOE 3a3eMJICHUE HAa OTKPBITHIX TOPHBIX
paborax.

37.Pacder 3a3eMIISIOIIEr0 YCTPOMCTBA Kapbepa
38.Kak ocyecTBisieTcst 3a3eMIIeHUE MePEIBUKHBIX
MEXaHU3MOB B ITOJI3EMHBIX TOPHBIX BBIPAOOTKAX
39.Kak ocy1ecTBisieTcst KOHTPOJIb 3alIUTHOTO
3a3eMJICHUS B TIOJ3€MHBIX TOPHBIX BBIpaOOTKax
40.ITpuHIMIT 320U THOTO OTKJIIOYCHHS B
AIIEKTPUUYECKUX CETAX C U30JIMPOBAHHON HEUTPAIbIO
MCTOYHUKA TOKA

41.ITpuHIUIBI 3aIUTHOIO OTKIFOUEHUS B
ANEKTPUYECKUX CETAX C IIYX03€36MIICHHOMHEUTPANIBIO
UCTOYHHKA TOKA

42.Y cTporCTBO M prHIHUI feicTBus Y30
TudepeHIaIbHOro TUIIa

43.TTpyuHIMIT NecTBUS M KOHCTPYKTHBHBIC
ocobeHHocTH amnmnapaTtos THna A3YP.

44 .Buapl 1 0COOCHHOCTH KOPOTKOTO 3aMbIKaHUS B
TATOBBIX CETSAX KapbepoB

45.Knaccudukarusi cnocoOOB 3alUThl OT KaCAHHS
HKCKAaBaTOpa KOHTAKTHOTO MPOBOJA. Y cTpoicTsa 1, 2,
3 xmacca

46.ITepexos HaMPsKEHHUS C BBICILIEH CTOPOHBI
TpaHcpopMaTopa Ha HU3IIYIO B 3JIEKTPUUECKUX CETSIX
C M30JIMPOBAHHOM HENTpabI0 UCTOUHUKA TUTAHUS

47 Ilepexon HampsHKEHUS € BBICHIEH CTOPOHBI
TpaHchopMaTopa Ha HU3LIYIO B DJIEKTPUUECKUX CETAX
C TUIYXOM30JMPOBAHHOMHENTPATIBIO UICTOYHUKA
MUTAHUS

48.3ammTa OT OTTACHOCTH IPH MEPEX0/Ie HAPSHKESHUS C
BBICIIEH CTOPOHBI TpaHC(HOPMATOPA HA HUBLIYIO

0) [Hopsinok NpoBeeHUsI MPOMEKYTOYHOM ATTEeCTAIUM, OKA3aTeJIH U KPUTEPUH
OlleHUBAHUS:

Jis moy4eHus 3a4era 1o JUCHUILTHHE 00yJarounics T0JKEeH MoKa3aTh C(hOPMHUPOBAHHYIO
CHUCTEMY 3HaHHH O
BONPOCax0e30MacCHOCTUTPY 1A, TPEIYIIPEK ACHUITIPOU3BOICTBEHHOT 03JIEKTPOTPABMATH3MA, T0XKA
POBHB3PBIBOBOTAIEKTPOYCTAHOBOKBIOPHBIXBBIPAOOTKAX,aTaKKeCTICINaIbHBIXBOIPOCOB,3HAHNEK
OTOPBIXHEOOX0IUMOIIPUITPOEKTUPOBAHIH,MOHTAXKEUIKCILTYaTAI[THAIEKTPOYCTaHOBOK




Ipuaoxenne 3
MeTtoanyeckoe odecrieyeHmne

1. AbnynseneeB U. P. Diekrpobe30mnacHOCTh B CHCTEMaX JIEKTPOCHAOKEHUS : IPAKTHKYM
[s By3oB] / U. P. Ab6nynBenees, I'. I1. KopauiioB ; MarHuTOropcKuii roc. TEXHUYECKUN YH-T UM.
I'. . Hocoga. - Marautoropck : MI'TY um. I'. . Hocosa, 2019. - 51 c. : un., Tab:., cxemsl. - 42 p.
31 k. - Tekct : HEMOCPEICTBEHHBIN.



