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
I'opHble MamHbI 1 000pyI0OBaHHUE

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

JucrunauHa DJIeKTpoOe30macHOCTh Ha TOPHBIX TMPEINPHUATHAX BXOIUT B YacTh
yueOHOro miaHa GopMUPYEMYIO Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa3oBaTeIbHOM
MIpOrpaMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIIUTLINH/ TPAKTHK:

ABTOMAaTHKa MalllMH U YCTAHOBOK TOPHOT'O MTPOU3BOICTBA

VYyeOHas - 03HAaKOMUTEIbHAS MPAKTHKA

3HaHus (yMEHUs, BJIAJICHUS), TTOTYYECHHBIC TIPU U3YYCHUH JAHHOW AUCIUIUIMHBI OyayT
HEOOXOIUMBI JIJIsl U3YYCHHUSI JUCIIUILTIH/TIPAKTHK:

DJIEKTPOTEXHUKA

[Tpoun3BoICTBEHHAS - MPOU3BOCTBEHHO- TEXHOJOTHYECKAs MPAKTHKA

bezonacHOCTh KH3HEIEATEIbHOCTH

ABTOMAaTH3AIUS ¥ AICKTPUGHUKAIIUSA TOPHOT'O TIPOU3BOJICTBA

DIEeKTPONPUBO/ U AJIEKTPOCHAOKEHHE TOPHBIX MAIIIUH

[IpouzBoacTBEHHAS - HAYYHO-UCCIIEI0BATENbCKas paboTa

Boimonnenue, mMmOAroTOBKAa K - MPOLEAype 3allUThl W 3alUTa  BBITYCKHOM
KBaJIM(PUKALIMOHHON pabOThI

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[Ipou3BocTBEHHAS - IPEAAUILIOMHAS TIPAKTUKA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3synbraTte OCBOEGHHS AMCHUILUIMHBI (MOAYIs) «DIeKTpoOe30MacHOCTh Ha TOPHBIX
IPENPUATHIX» 00ydaroluics T0JKEH 001a1aTh CIeAYIOUMMI KOMITETEHITUSMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-17 CnocobeH mpUMEHSATh METOJbl 00eCeUeHHs MPOMBILIUIEHHONH 0e30MacHOCTH, B TOM
YHCIIe B YCIOBUSAX UPE3BBIYAHHBIX CUTYAIMH, TP MPOU3BOJCTBE PabOT MO IKCILTyaTAIIHOHHOMN
pasBesike, J00blue M TepepadoTKe TBEpPAbIX IOJE3HBIX HCKOMAEMbIX, CTPOUTENBCTBY U
DKCILTYATAINH IO3EMHBIX 00BEKTOB

OIlIK-17.1 Pa3zpabatbiBaeT MeTonbl oOecrieyeHHs] MPOMBIIIJICHHOW O€30MacHOCTH B
LITaTHOM U aBapUitHOM pexumMe padoThl NMPeINpUsTUs IPU MPOU3BOJICTBE
paboT MO SKCITyaTallMOHHOM pa3BeJlKe, 100bIYe U MepepadoTKe TBEPIbIX
MIOJIE3HBIX HMCKONAEMBIX, CTPOMTENBCTBY M OKCIUIyaTallUd IOJ3EMHBIX
00BEKTOB

OIIK-17.2 Opranu3oBbiBaeT Oe3aBapuilHyl0 pabOTy MpeInpusTHs B IUTATHOM H
aBapUiHOM pEXHME TpPHU TMPOU3BOACTBE pabOT MO SKCILTyaTallMOHHOM
pasBezke, a00blue W TepepaboTKe TBEPABIX TOJE3HBIX HCKOMAeMBbIX,
CTPOWTENBCTBY M DKCILTYaTAIMH ITOA3EMHBIX O0OBEKTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO06mas TpyJA0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHMI] /2 aKaJl. 4acoB, B TOM

qHCIe:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJUTOpHas — 1 akaji. yacos;

— caMOoCTOsITeNbHAs paboTa — 35 akaj. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynutopHast ) s
o | xouraxTHas pabora E E ®dopma TeKyILero
Pazpen/ tema % (B axaz. acax) E [ Bux . KOHTpOJIA Kon
[ — : S 9| CaMOCTOATENLHOR | YOUEBAGMOOTHH | W\
@) 2 £ paboTs MIPOMEKYTOYHOM
Tex. mab. | mpaxr. z g aTTecTalyy
3aH. | 3aH. QO &
1.
CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
1.1 CopepxaHue, LeIH U JUTEPATYPBHI.
3amaud  Kypca. Oo61ue TTouck
CBEJICHUS 00 JIOIIOJIHUTENIbHOM
INEKTPOOE30IMaCHOCTH: nH(OpMaIH 110
HOHATUSL U OHpENeNICHHUS. Teme (paboTa ¢
HopmatuBHas oubmuorpapuuec | MuauBuayanpHoe
JIOKYMEHTALs o KUM MaTepuaiaMy,| cobecenoBanue.
INEKTPOOE30NACHOCTH B ¢ anexTpoHHbIMU | WHouBHayaiapHOE
TOpPHOM IIPOU3BOJICTBE, 6ubIMoTEKaMHU U COOOIEHUE HA
T'OCTw, IITBEDD, IIVD, 5 4 4 7 20P, 3aHATHH. 3aluTa OIlK-17.1,
119911, TI0TOD. UHPOPMALIMOHHO- |  JTaDOPATOPHBIX OIlK-17.2
CrpykTypa KOMMYHHKAIIMOHH | pabot. IIpoBepka
NOAYMHEHHOCTH, (YHKIUU bI€ CEeTH MHIUBHIYAJTBHOTO
IPOU3BOSLIEIO  paboTHI, WnrepHer). 3aJaHus U €ro
PYKOBOIHTEIS pabor, IoaroroBka k 3aIIuTa.
HaOmopatomero. IlnakaTsl 11a00PaTOPHBIM
u TaOJIMIKH. 3aHATHSM.
Knaccugukanus IloaroroBka k
MMOMEUICHUIA, ceTen, MPaKTHYECKOMY
o0opynoBaHHs 3aHATHUIO U
BBITIOJTHEHHE
MPaKTUICCKUX
pabor.




1.2 CoBpeMeHHbIe
OPECTABICHUS. O IMPUPOIC
U CTENEHH  OMAacCHOCTH

3JIEKTPOTPABM. OueHku
MOPOTOBBIX HAINpPSDKEHUH |
TOKOB. Bonsrammepnsie
XapaKTepUCTUKH, yroi
cBHUTA (a3 u
AIIEKTPUYECKOE

CONPOTHUBIICHUE Tena
YeloBeKa. Onenka
MTOPOTOBBIX MOIIHOCTEH.

YacTOTHBIE 3JEKTPUUCSCKHE
XapaKTEPUCTHKU YeJIOBEKa.
CpaBHHTENbHAS OMACHOCTh
TOKOB  DA3JIMYHOTO  POJa.
DNeKTpUUYecKre MapaMeTphbl
YeJoBeKa MPU HAMpPSDKCHUH
Beiie 1000B.
Knaccudukarmst
HECYaCTHBIX CITydaes,
CBSI3aHHBIX c
ANEKTPOTPABMATH3MOM:
JIeTKHe, TSDKEIBIE,
CMEpTENbHbIC, TPYIIIOBEIC.
Yder wu  paccriemoBaHue
HECYACTHBIX CIIyYacs.

CocrosiHue
JNEKTPOTPAaBMATH3MAa Ha
TOPHBIX TPENPUSITHSIX;
4acToTa, TSDKECTD u
JUHAMUKA  BJIEKTPOTPaBM.
Ananmn3 MIPUYUH
3NIEKTPOTPaBMaTH3Ma.
Mepompusitas o
MOBBIILICHHUIO
INMEKTPOOE30NACHOCTH u
CHIDKCHHUIO
JNEKTPOTPABMOTH3MA:
COBEPIIIEHCTBOBAHNE
KOHCTPYKIHU
3NIEKTPOYCTAHOBOK,
TEXHHYECKHE CHOCOOBI U
CPEJCTB. Ieppas

MEIULUHCKAs. IOMOILb IpU
3IIEKTPOTPABME

12

CaMocTosTenbHOE
U3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATyPBI.
ITouck
JIOTIOJTHUTENIbHOM
uH(popMaIUHy 10
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuajaMu,
C DJIEKTPOHHBIMU
OubnuorekamMu u
20P,
UH(OPMAIIOHHO-
KOMMYHHUKAIIOHH
BIE CETH
WnTepner).
IloaroroBka k
11a00paTOPHBIM
3aHATHSIM.
ITogroroska k
MPaKTUYECKOMY
3aHSITHUIO U
BBITTOJTHEHUE
MPAKTHIECKUX
pabor.

WnnuBunyansHoe
cobecemoBanune.
NnnuBunyansHoe
cooOIIeHne Ha
3aHATHH. 3aluTa
11a00PaTOPHBIX
pa6ort. ITpoBepka
UHUBUTYaTBHOTO
3a/1aHMs U €TO
3aIIMTa.

OIIK-17.1,
OIIK-17.2




1.3 Mepsl 3ammuThl  OT
OPSIMOTO  TIPUKOCHOBEHUSI.

KonTpons W30JISIINH,
HEJIOCTYITHOCTh

TOKOBEAYIINX YJacTeu,
MIPUMEHEHUE CBEPXHHU3KOTO
HaATIPSDKEHUSI. Mepst
3aLIUTHI oT PSMOTO
MIPUKOCHOBEHUSL. Mepnr

3alIUTHl  TPU  KOCBEHHOM
MIPUKOCHOBEHHUH. 3aIUTHOE
3a3eMJICHUE. Tunst
3a3€MIISTIOIINX ~ YCTPOMCTB.
Hopmuposanue napamerpoB
3a3emiieHus.  OpHO(a3HbIC

CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JUTEPATYPBHI.
ITouck
JIOTIOTHUTEBHON
uH(popMaIUy 10
Teme (paboTa ¢
6ubmuorpaduuec
KUM MaTepuagaMu,
C 3JICKTPOHHBIMH
OHOIMOTEKAMH H

WnnuBunyansHoOEe
cobeceoBanume.
WnnuBunyansHoe
cooOmienne Ha

P AHATUU. 3anuTa IK-17.1
CETH. Cern c 2 S0P, 3 6 Sa %HK 17 2‘
L nH(GOpPMAIMOHHO- [  JTabOPaTOPHBIX -17.
M30JIMPOBAHHON HEHUTpabio (bopman 6 pH P
KOMMYHUKAIIMOHH | padoT. BepKa
ucrouynuka nuranus. Cerb ¢ OMMY. 1o pabot. 1IpoBep
ble CeTH MHIUBHAYAJIBHOTO
3a3€MJICHHBIM ~ NIPOBOJOM. i JUBHILY
HTEpPHET). aJIaHHs U er
Pacuer 3aLIUTHOTO epHET) 3al ero
ITogroroBka k 3aIluUTa.
3azemsieHusi. Cucremsl TN, 6
11a00paToOpHBIM
TN-C, TN-S, TN-C-S, IT, paTop
. 3aHATHSM.
TT. Ilpunuun pelcTBus
IloaroroBka k
3aIIUTHOTO 3a3eMJICHUS B
MPAKTHIECKOMY
AIIEKTPOYCTAHOBKAX c
i 3aHATHUIO U
M30JIMPOBaHHOM
o BBITIOJTHEHNE
HEUTpanbko. IIpunnun
N MPaKTUYECKUX
JeHCTBUS 3aIIUTHOTO
pabor.
3a3eMJICHUS B
JNEKTPOYCTaHOBKAX c
TITyX03a3eMJICHHON
1.4 3amuTHOE 3aHYyNCHHE. CamocTosTenbHoe
Haznauenue HYJIEBOTO u3yueHue y4eOHOH
3aIIUTHOTO  IPOBOJHHUKA. W HAy4IHOH
Ha3znauenne  3azemienus JUTEPaTypBHI.
HEUTpaiu. Hasznauenue Tlouck
TMOBTOPHOTO 3a3€EMIJICHUA ﬂOHOHHHTeﬂbHOﬁ
HYJIEBOTO 3aIIUTHOTO nH(OpMaIH 110
MPOBOJIHUKA. CxeMsl. Teme (paboTa ¢
Pacuer Ha OTKITIOYAIOLIYIO oubnmmorpaduyec | MuauBuoyamsHOe
CIOCOOHOCTB. Pacuer KUM MaTepuaiaMy,| cobecenoBanue.
CONPOTHUBIICHUS] HEHTpaH. ¢ onexTpoHHbIMU | WHouBHayaiabHOE
Pacuer COIPOTHUBJICHUS 6ubIMoTEKaMHU U COOOIEHUE HA
MTOBTOPHOTO 3a3eMJIEHUSL. 10 D0P, 3aHATHH. 3aluTa OIIK-17.1,
3aluTHOE 3a3eMIICHHE Ha UH(OPMAIIMOHHO- |  1abOpaTOPHBIX OIIK-17.2
TPeANPHUITHSIX TOPHO# KOMMYHUKAIIMOHH | pabot. [IpoBepka
MPOMBIIIIIEHHOCTH. bI€ CEeTH MHIUBHIYAJTBHOTO
3aluTHOE ypaBHUBaHHE U WuTepHer). 3a/1aHUs U €T0
BBIpaBHHBaHHE IoaroroBka k 3aIIuTa.
HOTEHIIUAJIOB. 71a00PaTOPHBIM
DnexTpuuecKoe pasleneHue 3aHATHSM.
ceTeil. Kontpons u IToaroroBka k
npoduakTrka MPAKTHIECKOMY
TMOBPCIKACHUSA HU30JIALIMH. 3aHATHIO U
KommeHcanusi  eMKOCTHON BBITIOJTHEHHE
COCTaBJISIOIIEH TOKa MPAaKTUYECKUX

3aMbIKaHHWs Ha 3€MIIIO.

pabor.




15 ITpoekTupoBaHue
JIIEKTPUYECKUX  ceTed ¢
TITyX03a3eMJICHHON

HedTpamsto 10 1 kB.

CamocrosTensHoe
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATYPBI.
ITouck
JIOTIOTHUTEBHON
HHPOPMAITHH 1O
TeMe (paboTa ¢

3ammrTHOE 3a3eMJICHHE B oubnuorpadpuuec | MuauBuayanbHOE
TO/I3EMHBIX TOPHBIX KUM MarepuainaMu,| cobecemoBaHue.
BBIPa0OTKaX. 3amuTHOE ¢ onexTpoHHbMu | VMHauBHayanapHOE
3a3eMJICHHE B I10/I3€MHBIX Ooubnmorexkamu u cooOuieHue Ha
TOPHBIX pa3paboTkax. 2 2 4 20P, 3aHATHH. 3alIuTa OIlK-17.1,
3amuTHOE 3a3eMIICHHE Ha nH(GOpPMALMOHHO- [  J1abOPaTOPHBIX OIIK-17.2
OTKPBITHIX TOPHBIX paboTax. KOMMYHHUKAIIMOHH | pabot. [IpoBepka
Pacuer 3a3eMJISFOILETO bIE CEeTH YHIUBHIYATBHOTO
yCTpoiicTBa Kapbepa. Wurepner). 3aJlaHus U €T0
IMpumep pacdera IoaroToBka K 3aIIUTa.
3a3eMJICHHSI  ITTOJICTaHIIUH 1ab0PaTOPHBIM
6/0,4 xB. W3mepenue u 3aHATHSIM.
KOHTPOJIb  CONPOTHUBIICHUS IoaroToBka K
3a3eMJISIFOLIETO YCTPOMCTBA. MPAKTHIECKOMY
3aHSITUIO U
BBITIOJTHEHNE
MPAKTHIECKUX
pabor.
1.6 3amuTHOE OTKIIOUYEHUE
B CETSIX C W30JUPOBAHHOU
N CamocTosTenbHOE
HEUTpasbio HCTOYHHUKA .
N u3ydeHue y4eOHoH
NUTaHUSA. YCTPOMCTBO | N
- U HAY4IHOH
TPUHIUN  JICUCTBUSL  pelie
JUTEPATYPEI.
yreukn tHma A3YP. Pene
ITouck
yTEUKH, BCTPOCHHBIE B .
OB JOTIOJTHUTENBHOM
PYA uH(popMaIHy 1o
KOMMYTaIHOHHbIC
Teme (pabora ¢
anmaparsl u
6ubnmuorpaduyec | MuauBugyansHoe
pacrpeneuTeabHbIe
. KUM MarepuanaMmy,| cobecenoBaHue.
YCTpPOWCTBA. 3ammuTHOE
¢ anexTpoHHbMU | WHIuBUAyaIbHOE
OTKIIIOYEHHE B CETIX C
IVXO3a3EMICHHOR OHOIMOTEKAMH H COOOILeHNE HA
yx 90P, 3aHATHH. 3alIuTa OIIK-17.1,
HEUTpaibio HCTOYHUKA 4 2
UH(OPMAIMOHHO- |  1a0OpaTOPHBIX OIIK-17.2
TTHTATHA. HprHunn KOMMYHHKAIIMOHH a6ort. IIpoBepka
neiicteuss  Y30.  Bribop y p - 'pOBep
. BIC CETH UHMBUIYATBHOTO
ycTpoicTBa 3aIIUTHOTO
WnrepHer). 3a7aHus ¥ ero
OTKIIIOYEHHUsI B CETAX C
. IloaroroBka k 3aluUTa.
TITyX03a3eMIICHHOM
o 1ab0PaTOPHBIM
HEHUTpaIbIo HCTOYHHKA
3aHSITHSIM.
TIUTaHUS. 3ammuTa oT
IToaroroBka k
OMAacHOCTH TIPH Tepexojie ¢
N MPAKTHIECKOMY
BBICILICH CTOPOHBI
3aHSTHUIO U
TpaHchopmaTopa Ha
BBITIOJTHCHHUE
HU3IIYIO. 3ammuTa oT
MPAKTHIECKUX
KacaHus KOBIIIOM
pabor.
JKCKaBaTOpa KOHTaKTHOTO
MpOBOJIA.
Wroro no pazneny 18 18 35
HWroro 3a cemectp 18 18 35 3auéT
Hroro no aucuumninae 18 18 35 3a4yer




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 UHTEpAaKTUBHOHI (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 OpPTraHU3AIlMid, MacTep-KJIACChl
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. - Tekcr | HemocpeICTBEHHBIH.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haunmenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UU




MS Office 2007, 135 o1 17.09.2007 Gecepouro

Professional

7Zip cB000JIHO pacrpoctpansemoe 10 0ECCPOUHO
IpodeccuonanbHbIe 6a3bI JTAHHBIX M HHPOPMAINIMOHHbIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa

®denepaibHOE rOCy/IapCTBEHHOE OrOKETHOE

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

COOCTBEHHOCTH

ITouckoBass cuctema Axagemus Google (Google URL: https://scholar.google.ru/

Scholar) ) ) ' '

HarnmonansHas MH(OPMAMOHHO-aHATUTHICCKAs URL:

cucreMa — Poccniickuii HHIEKC HAy4HOI'O [IUTUPOBAHMS TRT . .

(PYHL) https://elibrary.ru/project_risc.asp

DrexkTpoHHas 6asa nmepuoandeckux miganuii East View
Information Services, OO0 «MUBHUC»
9 MaTepHa/JIbHO-TeXHHUYECKOE o0ecnevyeHnne JUCIHILITHHBI (MOIYJIsl)

https://dlib.eastview.com/

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 IJisl CaMOCTOSITEIBHOIN pabOThl: KOMITBIOTEPHBIE KIIACChI; YUTAIBHBIE 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.

[Tnanupyemble pe3ysbTaThl 00y4eHUs U OLCHOYHBIE CPECTBA JUIS IPOBEICHUS IIPOMEKYTOYHOM

aTTeCTauu:

Kon
WHJIUKaTOpa

Nupukarop
JOCTHKEHHUS
KOMIICTCHII N

O1neHOYHBIC CPEICTBA

OIIK-17: Cioco6eH mpUMEHSATh METOJIbI 00ECIICYCHIS TIPOMBIIUICHHON 0€30IacHOCTH, B TOM
YHCclie B YCIOBUSIX YPE3BBIYAMHBIX CUTYALIUN, IPU MTPOU3BOJICTBE pabOT MO IKCILTyaTallMOHHON
pasBeike, 100bIue U IepepadoTKe TBEPABIX MOJIE3HBIX UCKOMIAEMbIX, CTPOUTEILCTBY U
SKCILTyaTaluu MOJ3€MHBIX 00BEKTOB

OIIK-17.1:

PazpabartbpiBaet
METO/IbI 00ECIICYCHHS
MPOMBIIIUICHHOM
0€30IacCHOCTH B
IITAaTHOM H
aBapHITHOM PEKUME
pabOThI IPEATIPUATHS
MIPU TIPOU3BOICTBE
pabort 1o
IKCIUTyaTaIlMOHHOM
pasBezke, 100bIUe 1
nepepaboTKe TBEPABIX
MTOJIE3HBIX
HCKOITaeMBIX,
CTPOUTEIILCTBY H
IKCIUTyaTaIluu
MMOJI3EMHBIX 00BEKTOB

IlepeueHb T€EM U 3a1aHUI 711 TIOATOTOBKH K 3a4€Ty:
1. Cnenuduyeckue ycioBus ropHOTO MPOU3BOJICTBA,
OKa3bIBAIOLINE BIMSHNUE HA COCTOSIHUE
MIPOU3BOJICTBEHHOTO TpaBMaTH3Ma
2. JlelicTByromIasi HOpMaTHBHAs JOKYMEHTAIIHSI 110
ANEKTPOOE30MacCHOCTH B TOPHOM ITPOU3BOJICTBE
3. IlpaBmia o oxpaHe Tpy/Ja IpH SKCIUTyaTaluu
3JIeKTpOycTaHOBOK. TpeOoBaHMs K paOOTHHKaM,
JIOTTYCKaeMBbIM K BBIIIOJIHEHHUIO paboT B
anektpoycraHoBkax. |, Il, Il rpynmosr o
AIEKTPOOE30MaCHOCTH
4. TpeboBaHus K paOOTHHKAM, JIOTTYCKaeMbIM K
BBINIOJTHEHUIO pa0oT B AnekTpoycraHoBKax. 1V, V
TPYIIIBI IO JIEKTPOOE30MaCHOCTH
5. Oxpana Tpyzaa npu OnepaTUBHOM OOCITYKUBAHUH U
OCMOTPAx 3JIEKTPOYCTAHOBOK
6. OxpaHa Tpynaa mpu MpoU3BOJICTBE PadOT B
JENCTBYIOIUX 3JIEKTPOYCTaHOBKAX
7. OpraHuzalvoOHHbIE MEPONPUATHS IO 00ECTIEYEHHUIO
6€301acHOro NMpoBeeHUS PadoT B
anekTpoycraHoBkax. OdopmiieHue Hapsaa-10mycKa.
DyHKIIUN U COBMEIIEHUE 00s13aHHOCTEN paOOTHHUKOB,
OTBETCTBEHHBIX 3a 6€30MacHOe BeJleHne padboT
8. Ilnakatsl u 3Haku Oe3omacHoCcTH. Tunsl. Mecta
YCTaHOBKH
9. DnekTpoTpaBMaTU3M. Mepbl 10 NPEAYNPEXKICHUIO
AEKTPOTPaBMaTU3MA.
10.BozaeiicTBHE 3IIEKTPUYECKOTO TOKA Ha YeJIOBeKa.
Crenenu TsxecTy aneKkTporpasM. IlepBas momonis npu
ANEKTPOTPaBME.
11.3nadeHne TOKa, MPOXOSIIETO YePE3 OPTraHUu3M.
ComnpoTtuBieHue Tena yenoBeka, (PakTOphl, BIUSIONINE
Ha CONPOTHUBIICHHE YeloBeKa. Bo3nelcTBrs ToKa Ha
YeJI0BEKA B 3aBUCUMOCTH OT €TI0 3HAYECHMUS.
12.BxiroueHue 4eIoBeKa B I1ETb JIEKTPUUECKOT0 TOKA.
CxeMbl BKIIIOUEHHS.




Kon
WHAUKATOpPa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[UHA

OneHouHble CpeaCcTBA

13.Mepornpusrtusi, obecrieunBaronue 6e30nacHyro
HKCIUTYaTaIUIO 3JIEKTPOOOOPYIOBAHHS.

14. Xapakrepuctuku nomenieHui. [Tomemenus,
OIIACHBIE 110 OPAKEHUIO JIOEH IIEKTPUUECKUM
TOKOM

15.Mepsl 3a1UThl OT IPSMOTO IPUKOCHOBEHUS K
TOKOBEAYIIUM YacTsIM

16.MepsI 31U ThI TPH KOCBEHHOM MPUKOCHOBCHHUH K
TOKOBEAYIIUM YacTsIM

17.PexxumMbl paboThl HEHTpasiel B 3JIEKTPOYCTAHOBKAX

OIIK-17.2:

OpraHu3oBbIBaeT
6e3aBapuiiHyto paboTy
TIPEITPUATHS B
IITaTHOM H
aBapUIHOM PEKHUME
IIPU IPOU3BOJICTBE
pabort 1o
AKCIUTyaTallMOHHON
pasBezke, 100bIUe 1
nepepaboTKe TBEPABIX
TMOJIE3HBIX
HCKOIIaEeMBIX,
CTPOUTENLCTBY U
IKCILTyaTaIluu

18.3ammTHOoE 3a3eMiienre. TUIBI 3a3€MITAIOLINX
ycTpoiicTB. TpeGyemoe conpoTuBieHUE
3a3eMJISIOIIETO YCTPOHUCTBA

19.BrInonHEeHNE 3a3eMIISIOIINX YCTPOMCTB.
3a3eMIInTeNH eCTECTBEHHbIE U HCKYCCTBEHHBIE
20.000pynoBaHue, Mojasesxallee 3a3eMJICHUI0
21.TTpuHIMIT IEHCTBYS 3AIUTHOTO 3a3EMJICHHS B
3JIEKTPOYCTAHOBKAX C U30JIMPOBAHHON HEUTPAIIbIO
22 . IlpuHnumn aeidcTBUS 3aIMTHOTO 3a36MJICHHUS B
ANEKTPOYCTAHOBKAX C INIyX03a36MJICHHOWHENUTPAIIBIO
23.3ammTHOE 3aHyJIEHNE

24.Ha3HaueHre TOBTOPHOTO 3a3eMJICHUS HYJIEBOTO
3aIUTHOTO MPOBOJIHMKA

25.PacueT Ha OTKIIIOYAIOUTYIO0 CIOCOOHOCTh




Kon
WHAUKATOpPa

Nupukarop
OCTHIKEHUSI
KOMIIETEHI[UHA

OneHouHble CpeaCcTBA

IIOA3EMHBIX 00BEKTOB

26.MepbI 3aIIUTHI OT TOPAXKEHUS ANEKTPUIECKUM
TOKOM Ha TOPHBIX MPEATPUATUSIX

27.3amuTHOE YpaBHUBAHKE MTOTEHUAIOB
28.3amuTHOE BEIPABHUBAHKE MTOTCHIINAJIOB
29.05eKTpuiecKoe pasiesieHue ceTen

30.KoHTpo:b 1 mpodumakTHKa MOBPEKICHHHA
W30JISILHUH

31.I1puHIMI U3MEpeHus: CONPOTUBIICHUS N30JISALIUHN U
BIUSIIOLIUE HA HETO (haKTOPbI

32.MeTo/bl TECTUPOBAHUS M MHTEPIPETAIINS
PE3yNbTaTOB U3MEPEHUS COMPOTHUBIICHUS U3OJISIIIUH.
[Noxazarens nomspuzanmu (Pl). Koapdumment
nuanekTpuaeckoit abcopounu (DAR). Meron,
OCHOBAHHBIN Ha BIMSHUHA U3MEHEHHS UCTIHITATEIIHBHOTO
HanpspKeHUs (TECTUPOBAHKE C TTIOMOIIBIO
CTYIEHYATOT0 HampshKEHUs ). MeTo1 UCIBITaHUS
paccenBanueM B nudiekTpuke (DD)

33.be3omnacHoCTh MPU TECTUPOBAHUN U3OJISILIUU
34.IIpoekTHpOBaHUE IIEKTPUICCKUX CETEH C
riryxo3azemiieHHoiHenTpanbto 10 1 kB. Beibop ¥Y30.
35.3ammTHOE 3a3eMJICHHE B ITOI3€MHBIX TOPHBIX
BbIpaboOTKax

36.3ammTHOE 3a3eMJICHHE Ha OTKPBITBIX TOPHBIX
paborax.

37.Pacder 3a3eMIISIOIIETO YCTPOMCTBA Kapbepa
38.Kax ocymecTBisieTcs 3a3eMIeHHE NepeABHKHBIX
MEXaHU3MOB B ITOJI3EMHBIX TOPHBIX BBIPAOOTKAX
39.Kak ocymiecTBisieTcst KOHTPOJIb 3aIIUTHOTO
3a3eMJICHHS B TIOJJ3€MHBIX TOPHBIX BBIpPAOOTKaxX
40.[TpuHIMM 32U THOTO OTKIIOYEHUS B
JIEKTPUUYECKUX CETAX C U30JMPOBAHHON HEUTPAIIBIO
HMCTOYHUKA TOKA

41.TIpuHIMIIBI 3aIMUTHOTO OTKITIOUEHUS B
JIEKTPUUECKUX CETAX C IITyX03e3eMICHHOHHEUTpasIbio
MCTOYHHKA TOKA

42.YcTpoicTBO U npUHLHUI feicTBus Y30
muddepeHInaIbHOro TUIIA

43.T1puHIMN 1EHCTBUS M KOHCTPYKTHUBHBIE
ocobeHHocTH anmnapaTtoB Tuna A3VYP.

44 Bunbl 1 0COOEHHOCTH KOPOTKOTO 3aMBIKAHHS B
TSATOBBIX CETSAX KAPHEPOB

45 Knaccudukanus crnoco00oB 3alUThl OT KaCaHUS
AKCKaBaTOpa KOHTAKTHOIO MPOBOJa. Y cTpocTna 1, 2,
3 kiacca

46.Tlepexoa HaNPsHKEHUS C BBICIICH CTOPOHBI
TpaHchopMaTopa Ha HU3LIYIO B DJIEKTPUYECKHUX CETSIX C
H30JIMPOBAaHHON HEUTPAJIbIO UCTOYHUKA TUTAHUS
47.Ilepexon HaIpsKEHUS € BBICILEN CTOPOHBI
TpaHc(opmaTopa Ha HU3LIYIO B 3JIEKTPHUUECKUX CETSIX C




Nupukarop
JOCTHKECHHUS OneHouHble CpeaCcTBA
KOMIIETEHIINH

Kon
WHAUKATOpPa

TITyXOM30JIMPOBAaHHOMHEHTPAIbIO HCTOYHUKA MTUTAHUS
48.3ammTa OT OAaCHOCTH MPH MEPEXOIe HAMPSIKESHUS C
BBICIIEH CTOPOHBI TpaHC(HOPMATOPa HA HU3IIYIO

49. (Cxema KOHTPOJISI COCTOSIHUS TPOOUBHOTO
IPETOXPAHUTEIIS

0) [lopsanox npoBeaeHHs MPOMEKYTOUHOM aTTeCTalluy, T0KAa3aTeIl U KPUTEPUU OIICHUBAHMUS:
JLyist mosTydeHus 3a4eTa 1o JUCHUTUINHE 00yJaroImuics JOHKEH MOKa3aTh CHOPMUPOBAHHYIO
CHUCTEMY 3HaHHH O

BOIPOCcax0e301acCHOCTUTPY1a, IPEYIPEKICHUATIPOU3BOICTBEHHOT03JIEKTPOTPaBMaTH3Ma, l10XkKa
POBHB3PBIBOBOTAIIEKTPOYCTAHOBOKBIOPHBIXBBIPAOOTKAX,aTAKKECTICIINATbHBIXBOIIPOCOB,3HAHUEK
OTOPBIXHEOOX O IMMOTPUITPOCKTHPOBAHIH, MOHTAKEUIKCILTYaTAI[UUAIICKTPOYCTAHOBOK




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.



