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Pabouas mporpamma cocraBieHa Ha ocHoBe @OI'OC BO - choemmanurter 10
cnenuanpaocTr 21.05.04 T'oproe neno (mpuka3s Munobprayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa 1 of00peHa Ha 3aceiaHu| Kadeapsl [ OpHBIX MaIlluH U
TPAaHCHOPTHO-TEXHOJIOTUYECKUX KOMILJIEKCOB

10.02.2023, nporoxon Ne 4 /
3aB. kaenpont A.M. MaxutoB

V L /
PaGouas nporpamma ogobpena meroauueckoit komuccued Y1II'AuT

13.02.2023 r. mpotokon Ne 3 %:
IIpencenare N.A. IlpiTanes

Pabouas nporpamma cocraBieHa:
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3am. HaganpHuKa KPI[-2 OO0 "OCK" / C.B. HemkoB




JIner akryanuzanuu paéodeii mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2024 - 2025
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.M. Maxuros

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0peHa s peanuzaruu B 2025 - 2026
y4eOHOM roay Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.M. MaxuTos

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ooopeHa Juist peanuzanuu B 2027 - 2028
y4eOHOM roy Ha 3acelaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokomor 20 r. Ne
3aB. kadenpoii A.M. MaxuTtoB

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2028 - 2029
y4eOHOM roy Ha 3aceaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokom oT 20 1. Ne

3aB. kadenpoii A.M. Maxuros

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u ogoopena s peanusaruu B 2030 - 2031
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.M. MaxuTos




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIs1)

M3Y4YEHHE BOIPOCOB O€30MacHOCTU TpyAa, NPEAYNpPEeKIECHUs IMPOU3BOJICTBEHHOTO
DIIEKTPOTPABMATU3MA, TIOXKAPOB M B3PHIBOB OT AJIEKTPOYCTAHOBOK B TOPHBIX BHIPAOOTKaX, a
TaK)Ke CIeUaTbHBIX BOIPOCOB, 3HAHUE KOTOPHIX HEOOXOAUMO MPHU IPOEKTUPOBAHUN, MOHTAXKE U
AKCIUTyaTalliu 3JIEKTPOYCTaHOBOK

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

JucrumianHa OJeKTpoOe30macHOCTh Ha TOPHBIX MPENPHATHSAX BXOAWT B 4YacTb
y4eOHOTo miaHa GopMupyeMyro ydacTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUI 00pa3oBaTeIbHOM
HPOTPaMMBI.

Jinss  W3ydeHUs ~ AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHUS  (YMEHMsA,  BIAJCHUS),
cOpMUPOBAHHBIC B PE3YIIbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

WudopmanoHHbIe TEXHOIOTUH

ABTOMAaTHKa MallIH U YCTAHOBOK TOPHOT'O IPOU3BOICTBA

MHHOBanMoOHHAs 1ESTETBHOCTh TOPHBIX MPEIIPUITAN

VY4eOHas - 03HAKOMHTEIbHAS PAKTHKA

[TponsBoacTBeHHAS - TPON3BOICTBEHHO- TEXHOJIOTHUECKAs TPAKTHKA

bezonacHOCTb BeieHUs TOPHBIX paboT

DNEeKTPOTEXHHUKA

3HaHus (YMEHHS, BJIAJCHUS), TIOJy4YeHHBIC TIPU M3YYECHUH TaHHOW AMCIMIUIMHBI OymyT
HEOOXOAUMBI JUTSl U3yYSHUS TUCIUILTNH/TIPAKTHK:

ABTOMAaTH3aIUS U ANEKTpU(PUKALIKS TOPHOTO TPOU3BOICTBA

be3omacHOCTb KU3HEACSTEIEHOCTH

TexHomnorus u 6€30MacHOCTb B3PBHIBHBIX PadOT

DNEeKTPONPHUBOA U 3JIEKTPOCHAOKEHNE TOPHBIX MAIIMH

[TponsBoacTBeHHAS - HAYYHO-HCCIIEAOBATENbCKas padoTa

DKcIUTyaTanus, TEXHUYeCKOoe 00CITy>)KUBaHIE M PEMOHT FOPHBIX MAIlIH

BemmonHenne, TWOATOTOBKa K MpOIEAype 3allUThl W 3alluTa  BBITYCKHOW
KBaJTM(PUKAITMOHHON PabOThI

[ToaroToBka K caue U caaya rocyAapCTBEHHOTO IK3aMeHa

[TponsBoacTBeHHAS - IPEIAUIUIOMHAS IPAKTHKA

3 Komnerenuuu odyuyarwuerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYEMble Pe3yabTAThl 00y4eHH sl

B pesynbraTte OCBOEHUS AMCHUILUIMHBI (MOAYIs) «IeKTpoOe30macHOCTh Ha TOPHBIX
HPENPUATHSIX» 00Y4atOIUICs OJKEH 00J1aAaTh CIeIyIOIUMHI KOMIIETEHIIUSAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-17 CnocobeH mpUMEHSTh METOABl 00ECTICUeHUsI MPOMBIIIICHHONH 0€30MacHOCTH, B TOM
YHCIIe B YCIOBUSAX UPE3BBIYAHHBIX CUTYAIMH, IPU MPOU3BOJACTBE PadOT MO IKCILTyaTAlIMOHHON
pa3Benke, A00bIYEe M TepepabOTKe TBEPABIX TMOJE3HBIX HCKOMAEMBIX, CTPOHTEIBCTBY U
JKCILJIyaTalluu IOA3€EMHbBIX OG’bGKTOB

OIlK-17.1 PazpabGarpiBaeTr mMeTonbl OOecredeHUs MPOMBIIUICHHONW O€30MacHOCTH B
IITaTHOM U aBapUitHOM pexXuMe padOoThl MPENNPUATHS TIPU TPOU3BOJICTBE
paboT MO AKCIUTyaTaIlMOHHOW pa3BelKe, M0ObIYe U mepepadoTKe TBEPABIX
MOJIC3HBIX HCKOIACMBIX, CTPOUTCIILCTBY M OKCIUTyaTalUM MOA3CMHBIX
00BEKTOB

OIIK-17.2 Oprann3oBbIBaeT Oe3aBapuitHyl0 pabOTy NPEANpUATHs B IITaTHOM U
aBapUifHOM pEXHME TpPH TPOU3BOACTBE pPabOT MO AKCILTyaTal[MOHHOMN
pasBeike, 100blUe W TepepabOTKe TBEPABIX TOJNE3HBIX HMCKOMACMBIX,
CTPOUTCJIBCTBY U 3KCIIJIYaTalluX ITOA3CMHBIX O6’beKTOB




4. CTpyKTypa, 00b€EM U cotepkaHue TUCHUTIHHBI (MOLYJI5)
OO6mas TpyJ0EMKOCTh JUCIUIUIMHBI COCTaBIsAE€T 2 3a4€THBIX €IWHHMII /2 aKajJl. 4acoB, B TOM

YHUCIIe:

— KOHTaKTHas padota — 4,4 akaj. 4acosB:
— ayuTopHas — 4 akaJl. 4acos;

— BHeaynutopHas — 0,4 akaJ. 4acos;

— caMocCTosTeNNbHAs paboTa — 63,7 akaJl. 4acos;

— B (hopme npakTudeckoit moarotroBku — 0 aka. 4ac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTecTaluy - 3a4eT

AynuropHas = =
KOHTaKTHas pabora E 5 dopma TeKyniero
Pasznen/ Tema 2, (B axaz. acax) :F: E[‘ Bux . KOHTpOJIA Kon
[— > g ©|CaMOCTOATENLHOM | yCNEBACMOCTHH |\ o
o = paboThI IIPOMEKYTOUHOMN
na6. |mpaxr. | €8
Tlex. Z2'Q aTTecTaluu
3aH. | 3aH. | Q &
1.
CaMocTosTenbHOe
u3ydeHue yueOHoM
Y HAyIHOH
1.1 Copepxanue, uenu u JIUTEPATYPBI.
3amaun Kypca.  OOmme TTowuck
CBEIICHUS 06 JIOTIOJTHUTENBHO
3JIEKTPOOE30MaCHOCTH: UHPOPMAIIH 1O
MOHATUS U OIIpENeNeHUs. Teme (paboTa ¢
Hopmarushas oubnuorpaduyuec | MuauBuayanbHOE
JOKyMEHTAIIUS o KHM MaTepuanamu,| cobecenoBaHue.
INEKTPOOE30NACHOCTH B C JJIEKTPOHHBIMU | VHAnBUIyansHOE
TOPHOM MIPOU3BOJICTBE, OMOTMOTEKAMHU U COO0IICHNE HA
I'OCTw, IITEDD, IIYD, S0P, 3aHATHU. 3a1uTa
4 10,25 025 | 14
119911, [MOTIS. WHPOPMAIMOHHO- |  J1ab0paTOPHBIX
Crpykrypa KOMMYHUKAIMOHH | pabot. [IpoBepka
HNOAYMHEHHOCTH, (QyHKIMH BI€ CETH UHIVBUAYAIHHOTO
MPOM3BOMAIIETO  PabOTHI, WurepHer). 3aJ[aHusl U €ro
PYKOBOAUTEIS pabor, IoaroroBka k 3aIIuTa.
HaOmoatomero. [lnakatbt 1ab0paTOPHBIM
u TaOINIKH. 3aHATHSM.
Knaccudpukanus IloaroroBka k
MTOMEIIEHHH, cerel, MIPAKTHIECKOMY
006opynoBaHHs 3aHSTHUIO U
BBITIOJTHCHUE
MPAKTHICCKUX
pabor.




1.2 CoBpeMeHHbIe
IPEACTAaBICHUS O NPHPOAE
W CTENEHH  OINACHOCTH
3JIEKTPOTPABM. OueHkn
[IOPOTOBBIX HANpPSDKEHUH WU
TOKOB. Bonsramnepusie
XapaKTepUCTUKH, yromu
c/BHUTA ¢a3 u
3JIEKTPUYECKOE

CONPOTHUBIICHUE Tena
YeoBeKa. Onenka
MTOPOTOBBIX MOIITHOCTEH.
YacToTHBIE 3JIEKTpUYECKHE
XapaKTEePUCTUKH YEJIOBEKA.
CpaBHHUTENIbHAsT ONACHOCTh
TOKOB Pa3IMYHOTO POJa.
DJeKTpUYecKre napameTpbl
YeJIoBeKa NP HaNpsDKCHUH
Boiie 1000B.

Knaccugukarnms
HECYACTHBIX cITy4aes,
CBSI3aHHBIX c
INEKTPOTPABMATH3MOM:
JIeTKHE, TSDKEJbIE,
CMEpTeNIbHbIE, TPYIIOBEIE.
Yuer w® paccienoBaHUe
HECYACTHBIX CIIy4aeB.
CocrosiHue
JNEKTPOTPAaBMaTH3Ma  Ha
TOPHBIX MPEANPUSITUSX;
4acToTa, TSDKECTh u
IUHAMUKA  3JEKTPOTPABM.
Amnanmu3 MIPUYXH
JNEKTPOTPABMATH3MA.
Mepomnpusitust o
MOBBIIICHHIO
3IEKTPOOE30IIaCHOCTH u
CHIDKCHHIO
JNEKTPOTPABMOTH3MA:
COBEpIICHCTBOBAHUE
KOHCTPYKIMN
JNEKTPOYCTAHOBOK,
TEXHUYECKHE CIIOCOOBI |

CPEJCTB. IlepBas
MEIULUHCKAs TOMOLIb IIPH
3JIEKTPOTPaBME

0,25

0,25

19,7

CamocTosTeNbHOe
u3yueHue yueOHou
Y Hay4HOU
JUTEPaTypHL.
Ilounck
JIOTIOJTHUTENIbHON
uH(poOpMaLUK IO
Teme (paboTa ¢
6ubnuorpadpuyec
KM MaTepuaIaMu,
C JJIEKTPOHHBIMHU
Ooubinorexkamu u
30P,
nH()OPMAHOHHO-
KOMMYHHKAIIOHH
b€ CeTH
Unrepner).
IloaroroBka k
nabopaTopHbIM
3aHATHSIM.
IToaroroBka k
MIPAKTUYECKOMY
3aHATHUIO U
BBINTOJTHEHNE
MIPAKTHIECKUX
pabor.

MNupuBuayansHoe
cobecemoBanue.
NunuBupyansaoe
cooOIIeHNE Ha
3aHATHU. 3aIuTa
11a60PaTOPHBIX
pabot. [TpoBepka
WHIUBHAYAIHHOTO
3a7[aHHUs ¥ €r0
3allKTa.




1.3 Mepsl 3amuThl  OT

NpsIMOTO  TIPUKOCHOBEHMUSL.
KonTtpons W30JISIIINH,
HEIOCTYIHOCTh

TOKOBEAYIINX JacTew,
MIPUMEHEHUE CBEPXHHU3KOIO
HaATPSDKEHUSI. Mepst
3aLIUTHI oT MIPSIMOTO
MIPUKOCHOBEHHSI. Mepst

3Tl TIpA  KOCBEHHOM
MIPUKOCHOBEHHUH. 3alIUTHOE

CamMocTosTenbHoe
u3ydeHue yueOHoOM
Y HAyIHOH
JUTEPATYPHI.
TTouck
JIOTIOJTHUTEIbHOU
uH(poOpMaLUK IO
Teme (paboTa ¢

3aMBbIKAHHUA Ha 3CMIIIO.

pabor.

nororpaduy WHnuBHayaIbH
3a3eMIJICHUE. Tumnst Gubmuorpaguec ’16 AY e
o KM MarepuaiaMu,| cobecemoBaHue.
3a3€MJISIIOIIUX  YCTPOMCTB. P ’ " A
JICKTPOHHBIMH H/IUBHUyaITbH:
Hopmuposanue ¢ HIICKTPO AMBHILY o¢
OnbIMoTEKaMHt U coo0IIeHne Ha
[apaMeTpoB  3a3eMJICHUSL. 0P 3
3aHATHH. 3aIIuTa
Opnodazubie cetu. Ceru ¢ 0,5 0,5 6 o ’ 6 1
AR nHdopMaoHHo- |  1abOPaTOPHBIX
M30JIMPOBAHHON HEHTpanbio pMax 6 pH P
KOMMYHUKAIIMOHH | paborT. BEpKa
ncroyHuka nuranus. Certb ¢ OMMY. 1o pabot. 1IpoBep
BI€ CEeTH HMHIVBHUAYAIHHOTO
3a3eMJICHHBIM ~ IIPOBOJIOM. i AMBHILY
HTEpHET). aaHus U er
Pacuer 3aLIUTHOTO epHer) 3al ero
IToaroroBka k 3alIuTa.
3azemieHus. Cucrembl TN, 6
1a0opaTopHbBIM
TN-C, TN-S, TN-C-S, IT, paTop
N 3aHATUSM.
TT. IlpuHnun aedcTBUs
IloaroroBka k
3aIIMTHOTO 3a3¢MJICHUS B
HPaKTHIECKOMY
3JIEKTPOYCTAaHOBKAX c
. 3aHATHIO U
M30JIMPOBAHHOMN
o BBITIOJTHCHUE
HelTpabio. [MpuHUI
N MIPAKTUYECKUX
JIeHCTBUS 3aIIUTHOTO
pabor.
3a3eMJICHUS B
JNEKTPOYCTaHOBKAX c
TIIyX03a3eMJICHHON
1.4 3amutHOE 3aHyJICHUE. CaMoCTOsITEeNBHOE
Haznauenue HYJIEBOTO n3ydeHue yueOHoU
3a[IUTHOTO  TPOBOJHHUKA. 1 HAy9HOH
Haznauenue  3a3emieHus JUTEPATYPHI.
HeUTpanmm. Haznauenune ITouck
TIOBTOPHOTO 3a3eMJICHUS JIOTIOJTHUTENbHON
HYJIEBOTO 3aIIUTHOTO MH()OPMAIIH 10
MIPOBOJTHHKA. CxeMBl. Teme (paboTta ¢
Pacuer Ha OTKIIIOYAOLIYIO oubmuorpaduuec | MuauBuayansHOE
CIOCOOHOCTb. Pacuer KMM Marepuanamu,| cobeceqoBaHHE.
CONPOTHUBIICHUSI HEHUTpaH. C JJIEKTPOHHBIMU | VHAnBUIyansHOE
Pacuer COIIPOTHBIICHUS Ooubinorexkamu u cooOuieHue Ha
MOBTOPHOTO  3a3€MJICHUSI. 05 05 16 90P, 3aHSATHH. 3amuTa
3amuTHOE 3a3eMIICHUE Ha ' ' nH(opMaoHHO- |  1a00PaTOPHBIX
MPEIPUIATAIX TOpHOM KOMMYHHKAIIMOHH | pabot. [IpoBepka
MPOMBIIITIEHHOCTH. BI€ CETH HUHIMBHUAYAIHHOTO
3almuTHOE YpaBHUBAHHE U Untepuer). 3aJJaHus U €ro
BBIPaBHUBaHNE IoaroroBka k 3aIIuTa.
MTOTEHIIUAJIOB. 1a00paTopHBIM
DnexTpuyecKkoe pasaeneHne 3aHATHSM.
ceTeil. Kontpons U IloaroroBka k
npoduiakTrka HPaKTHIECKOMY
MOBPEXKJCHUS  M30JIALUU. 3aHATHIO U
Komnencauus  eMkocTHOM BBINIOJIHEHUE
COCTaBIISIOIIEH TOKa MIPAKTUYECKUX




1.5 [IpoekTupoBaHue
JJNIEKTPUYECKUX  CceTell ¢
TIIyX03a3eMJICHHOU

Heltpanmpto 1m0 1 xB.

CamocTosiTenbHoe
u3ydeHue yueOHoM
Y HAyIHOH
JIUTEPATypPhIL.
TTouck
JIOTIOJTHUTEIbHOU
UHPOPMAIIH 1O
TeMe (paboTa ¢

3ammTHOE 3a3eMJICHHE B oubnuorpaduuec | MuauBuayansHOE
O3 MHBIX TOPHBIX KMM Matepuanamu,| cobeceoBaHHE.
BBIPA0OTKAX. 3amuTHOE C JJIeKTPOHHBIMU | VHAnBUIyansHOE
3a3eMJICHHE B MOJ3EMHbIX Ooubinorexkamu u cooOuieHue Ha
TOPHBIX pa3paboTkax. 025 025 8 90P, 3aHATHH. 3amuTa
3amuTHOE 3a3eMIICHUE Ha ' ' uH(opMaoHHO- |  1a00PaTOPHBIX
OTKPBITHIX TOPHBIX PabOTax. KOMMYHHKAIOHH | pabot. [IpoBepka
Pacuer 3a3eMJIIOLIETO BI€ CETH WHIUBHAYAIHHOTO
yCcTpoiicTBa Kapbepa. Unrepner). 3a/1aHuUs ¥ €T
IIpumep pacuera ToaroroBka K 3aIuUTa.
3a3eMJICHUSI  TOJCTAaHLUH 1a00paTOPHBIM
6/0,4 xB. U3smepenue u 3aHATHSIM.
KOHTPOJIb  CONPOTHBICHUS ToaroroBka K
3a3eMJISIIOILIETO YCTPOHCTRA. HPaKTHIECKOMY
3aHSTHUIO U
BBITIOJTHCHUE
MPAKTHICCKUX
pabor.
1.6 3amuTHOE OTKIIIOYCHUE
B CETAX C H30JMPOBAHHOU
N CaMocTosTenpHoe
HEeHWTpaJbIo HCTOYHHKA o
N n3ydeHue yueOHon
MUTaHUsA. YCTPOWCTBO U N
9 Y HAyYHOU
MPUHLOUI  JCHCTBUSL  penie
JUTEPaTypHL.
yreukn Ttumna A3YP. Pene
Tlounck
YTEYKH, BCTPOCHHBIC B .
JIOTIOJTHUTENIBHOM
pYAHUYHBIE
uH(poOpMaLUK IO
KOMMYTaIHOHHbIE
Teme (paboTa ¢
anmaparsl u
6ubmuorpaduuec | MunuBugyanpHoe
pacnpenenuTenbHbIe
. KM MarepuaiaMu,| cobecemoBaHue.
yCTpOCTBA. 3amuTHOE
C JJIEKTPOHHBIMU | VIHAMBUIyanbHOE
OTKIIIOYEHHE B CeTIX C
. OnbIMoTEKaMHt U coo0IIeHne Ha
TITyX03a3eMJICHHOM
L 20P, 3aHATHU. 3aIuTa
HEeUTpalbIo HCTOYHHUKA 0,25 0,25
uH(opMaoHHO- |  1a00PaTOPHBIX
TTHTAHITA. Tprsum KOMMYHHKAIOHH | pabot. [IpoBepka
neiicteust  Y30.  Bribop Y P - 1POBep
o b€ CeTH WHIUBHAYAITHHOTO
yCTpoHcTBa 3aIUTHOTO
Unrepner). 3aJJlaHus U €ro
OTKJIIOYEHHS B CETAX C
. IToxroroBka k 3aIuUTa.
TITyX03a3eMJICHHOM
¢ 71a00paTOPHBIM
HEeHWTpabio HCTOYHHKA
3aHITHSM.
MTUTaHUS. 3amura oT
IToaroroBka k
OIacHOCTH TIpU Ilepexojie ¢
N MIPaKTHYECKOMY
BBICILICH CTOPOHBI
3aHATHUIO U
TpaHchopmaTopa Ha
BBITIOJTHCHUE
HU3MIYIO. 3amura oT
MIPAKTHIECKUX
KacaHust KOBILIOM
pabor.
9KCKaBaTOpa KOHTAKTHOT'O
IpoBOJA.
1.7 TloaroroBka K 3a4eTy Craua 3aueTa 3auer
HWroro no pazneny 2 2 63,7
HWroro 3a cemectp 2 2 63,7 3auéT
Wroro no nucuuninne 2 63,7 3a4yer




5 O0pa3oBaTreibHbIE TEXHOJIOTUH

1. B ydeOHOM mpoliecce MpeaycMOTPEHBI 3aHATHA B (opme pa3dopa KOHKPETHBIX
CHUTYAaIIUii, CBA3aHHBIX C AIEKTPOOE30MACHOCTHIO HA TOPHBIX MPEANIPUATHUSAX.

2. Ilpu poBeieHnH JTa0OPATOPHBIX U MPAKTUIECKUX PAabOT pacCMaTPUBAIOTCS TECTHI 1O
TeMaM B UHTepakTUBHOHN hopme. OOBeM 3aHATHI B UHTEpaKTUBHOHI (hopme.

3. YacTb 3aHATHI JIGKIIMOHHOTO THITA IPOBOSTCS B BUJIC TPE3CHTAIUH.

4. [IlpakTuyeckue 3aHATUS TPOBOIATCA C HCIOJIB30BAaHHUEM PEKOMEHIYeMOTo
MIPOTrPaMMHOTO O0ECTICYCHUSI.

5. B paMkax y4eOHOTro Kypca MpeayCMOTPEHBI BCTPEUH C MPEACTABUTEISIMU POCCHICKUX
U 3apyOCIKHBIX KOMITAHWH, TOCYAaPCTBCHHBIX W OOIICCTBEHHBIX OPTaHU3AIMi, MacCTep-KIacChl
HKCIEPTOB M CIIEHUAINCTOB 10 TEMATUKE Kypca.

6 YueOHO-MeTOUYeCKOe 0OecnieueHHe CaMOCTOSITeILHOI padoThI 00ydaommxcst
IIpencraBneno B npuioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NPOBEACHHS MPOMEKYTOYHOM ATTeCTAMHI
IIpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUIIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTypa:

Llanienko E.®. DnexTpoOe30macHOCTh HA TOPHBIX HpEANpUsATHIX: YueOHoe mocobue /
E.®. [lanenko, C.3. lllkynaun. — M.: MITYVY, 2011 -103 c.

0) lonotHuTeIBHAS IUTEPaTypa:

1. Jonwmn [1.A. OCHOBBI TEXHUKH 0€30MTaCHOCTH B JIEKTpOycTaHOBKax. - M.: Heapa,1979.

2. Oxpana tpyna /Ilon pen. b.A. Kuszesckoro - M.: Beiciiast mikosna, 1982.

3.MexoTpacneBble IpaBuiia 10 OXpaHe TPyAa MpPH IKCIUTyaTallMH 3JIEKTPOYCTAHOBOK.-
M.: Uzn-Bo HII DHAC,2001.- 216.

4. be30macHOCTh IKCILTyaTaI[MH AJIEKTPOYCTAHOBOK Ha yrieo00oraTUTENbHBIX (pabprkax

/Mox pen. B.1.Iymkoro. - M.: Henpa,1979.

5. DIeKTpoOE30MacHOCTh Ha OTKPHITHIX TOPHBIX padoTax /[Tox pen. B.M.I ymkoro/. - M.:
Henpa,1983.

6. Cerue JI.U., [anenko E ®. [1laxTHbIe THOKME KabeIH U AIEKTPOOE30IMaCHOCTh CETEH. -
M.: Henpa,1978.

7. Dnextpobe30macHOCTh B TopHOAOOBIBaromeld mnpomeiiieHHocTr/ JI.B. T'magunun,
B.U. llyukwii, FO.I'. banexxes, H.U. YebGotaes. - M.:Henpa,1977.

B) MeToauyeckue yKazaHus:

r) [Iporpammuoe odecnieuenne u UHTEepHEeT-pecypcehl:

IIporpammHoe o0ecnieyeHue

Haumenosanue I10 Ne orosopa Cpoxk neiicTBUS TULIEH3UU

MS Office 2007
Professional
7Zip cB000JIHO pacnpoctpansemoe [10 OCCCPOUHO

Ne 135 ot 17.09.2007 6eccpodHo




IIpodeccnonanbHblie 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hazpanwme kypca Cchlika
denepanbHOE rOCY/IapCTBEHHOEC OF0/KETHOE
yupexaenue «DenepanbHblii HHCTUTYT npombiiuieHHo|URL: http://wwwl.fips.ru/

COOCTBEHHOCTH»

Nudopmannonnas cucrema - EqmHoe OKHO moctyma K
WH(pOPMAITMOHHBIM pecypcam

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

ITouckosas cuctema Axagemust Google (Google Scholar) |URL: https://scholar.google.ru/

HanuonanpHas UHGOPMAIMOHHO-aHATU THIECKAsT URL:
cucrema — Poccuiickuii MHJIEKC HAYYHOTO IUTUPOBAHUS h Ly . .
ttps://elibrary.ru/project_risc.as

DnekTpoHHas 0a3a mepuonuyueckux miganuii East View
Information Services, OO0 «IBUC»

9 MaTepuajJibHO-TeXHHYeCKOe o0ecredeHrue TUCIUIIMHBI (MOTYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TeXHHYECKOE 0OecTiedeH e TUCIIUIUINHBI BKITIOYACT:

1. YueOHble ayaAuTOPHH IS IPOBEICHUS 3aHATHH JICKIIMOHHOTO TUIA: MyJIbTHMEINIHbIC
Cpe/ICTBa XpaHEeHHUs, Iepelauu U

IpeACTaBICHNS HH(POPMAITIH

2. Y4eOHbIe ayaUTOpUM s TPOBEICHUS NPAKTHUSCKUX 3aHSATHH, TPYIIOBBIX H
VHIUBHTyJIbHBIX KOHCYJIBTAIMH, TEKYIETO KOHTPOJIS U

NPOMEXKYTOYHOW aTTeCTalluu: IepCcoHaNbHBble KommbloTepsl ¢ makerom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYNOM B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO Cpeny
YHUBEpPCHUTETA

3. AyIuTopuH sl CAMOCTOSATENBHOM PabOThI: KOMITBIOTEPHBIE KIIACCHI; YUTAIBHBIC 3aIIbI
OMOIMOTEKH: TIEpCOHAIBbHBIC KOMITBIOTEPHI ¢ TakeToM MS Office, Bbi-

X0I0M B VMIHTEpPHET M C IOCTYIIOM B JIEKTPOHHYIO MH(OpMannOHHO-00pa30BaTEIbHYIO
Cpely YHHBEpCHTETa

4, TlomemeHnue s XpaHeHUS H MPOPUIAKTHUECKOTO OOCTY)KHBAaHHUS y4eOHOTO
obopynoBanus: CTe/utaxu Ui XpaHeHUs! y4eOHO-HAMIAJHBIX TOcOOuit U y4eOHO-MEeTOANYEeCKON
JOKYMEHTAITHH.



[Ipunoxenue 1
Y4yeOHO-MeTOANYEeCKOe 00ecTedeHHe CAMOCTOATEIbLHOH padoThl 00y4aroIMXCst

CamocrosTenbHas paboTa MO OCBOCHUIO JUCHUILIMHBI HEOOXOAMMa JUIS YIriyOJIEHHOTO
u3ydeHus: Matepuana Kypca. CamocrosrenbHas padoTa CTYAEHTOB pETIaMEHTHUPYETCS
rpadukaMu y4eOHOTo Mpolecca U CaMOCTOSTEIbHONW PabOTHI.

CamocrosTenbHas paboTa CTyJJCHTOB COCTOUT U3 CIEIYIONINX B3aMMOCBA3aHHBIX YaCTEH:

1) U3yueHue TeopeTHIecKoro Marepuaia B opme:

e CamocTosATeNpHOE H3ydeHHE YIeOHOI 1 HaydHO JINTEPATypPHl 110 TEME

e Jlouck pononHuTenbHOM wuHGopMammuu 1o Teme (pabora ¢ Oubnmorpaduyeckum

MaTepuagamH, c ANEKTPOHHBIMU o6ubnuorekamu u 90P,
MH(pOPMaITMOHHO-KOMMYHHUKAIIMOHHBIE ceTH MHTepHeT).

OcTtarouyHble 3HAHMSI ONPEICISIOTCSA PEe3yIbTaTaMH Cauy 3a4eTa.

2) IoaroToBka K NPaKTUYECKHM 3aHSATHSM U BBITOJHEHHE IPAKTHYECKUX PadoT.

CamocrosTenbHas paboTa BBIIOJIHIECTCS CTYJCHTaMH HAa OCHOBE Y4EOHO-METOIMUYECKUX
MaTepuaioB JUCIHUIUIHHBL



[Ipunoxenue 2

OneHoYHBIE CpeICTBA /15 IPOBEACHUS IPOMEKYTOYHOM aTTecTaluu

HpOMe)KYTO‘-IHa}I arrecTalud UMCECT LCJIbIO ONPCACTIUTD CTCIICHb JOCTHIKCHUSA 3allJITaHUPOBAHHBIX
pe3yabTaTOB O0YUEHUS O AUCHUILINHE «DIEKTPOOE30MaCHOCTh Ha TOPHBIX MPEAIPUATHIX)» 32
nepuo1 00y4deHus U IPOBOIUTCA B popMe 3auera.

[Tnanupyemblie pe3ynpTaThl 00y4eHHUS M OLICHOUHBIE CPEICTBA IS IPOBEJCHUS TPOMEKYTOUHOM
aTTeCTaluu:

K Nunukarop
on
IOCTHIKEHUS OneHOYHbIE CPENCTBA
WHJUKaToOpa
KOMIIETEHITHH

OIIK-17: CniocobeH nmpuMeHSTh METO/IbI 00€CTIeUeHUS MPOMBIIIJIEHHON 0€30MacCHOCTH, B TOM
YHCIIe B YCIOBHSX YPE3BBIYAMHBIX CHUTYAllUH, IPH MMPOU3BOACTBE pa0OT IO SKCILTyaTaIIHOHHON
pasBenke, JOObIYE U MepepadOTKe TBEPABIX MOJIE3HBIX HCKOMMAEMBIX, CTPOUTEIHLCTBY U
SKCILTyaTalluu MOA3CMHbBIX OG’bGKTOB




Kon
WHUKATOpa

Nupukarop
JOCTHDKEHUS
KOMIIETEHITHH

OneHouHbIE CpEeICTBA

OIIK-17.1:

PazpabarsiBaer
METOABI 00ECTIEYEHUS
MPOMBIIIIEHHON
0€301acHOCTH B
IITATHOM H
aBapUIHOM PEKUME
paboThI penpUATUS
MIPH POU3BOJICTBE
pabor 1o
AKCIUTyaTallMOHHOM
pasBenke, 100bIUe U
nepepadoTKe TBEPIBIX
TMOJIC3HBIX
HCKOTIAEMBIX,
CTPOUTENLCTBY H
AKCILTyaTaIluu
MMOJ3€MHBIX OOBEKTOB

IIepeuens TeM U 3a7aHUN 1J1 IOJATOTOBKH K 3a4ETy:
1. Cnemuduueckue yciaoBus TOPHOTO IPOU3BOJICTBA,
OKa3bIBAIOLIHE BIMSHUE HA COCTOSIHUE
MIPOU3BOJICTBEHHOTO TpaBMaTHU3Ma
2. JlelicTByIOI1ass HOPMAaTHUBHAS JOKYMEHTAIIHS 10
ANEKTPOOE30M1acCHOCTH B TOPHOM ITPOU3BO/ICTBE
3. IIpaBuia mo oxpaHe Tpy/a Ipu SKCILTyaTaI[uu
AJIEKTPOYCTAaHOBOK. TpeOoBaHms K pabOTHUKAM,
JIOMTYCKAaeMBIM K BBITTOJIHEHUIO paboT B
anektpoycranoBkax. I, I, III rpymmer o
ANEKTPOOE30MaCHOCTH
4. TpeboBaHus K paOOTHHKAM, JIOITYCKaEMbIM K
BBINTOJIHEHUIO paboT B JIeKTpoycTaHoBKax. IV, V
TPYMIbI O 31EKTPOOE30MaCHOCTH
5. OxpaHna Tpyaa npu onepaTUBHOM OOCTYXHUBaHUU U
OCMOTpAx 3JEKTPOYCTAHOBOK
6. Oxpana Tpy/aa npu Npou3BOACTBE PadOT B
JEHCTBYIOLIUX 3JEKTPOYCTaHOBKAX
7. OpraHu3alMOHHBIE MEPOTIPUATHS IO 00ECTICUCHHIO
0€30macHOTO MPOBEACHUS PAOOT B AJIEKTPOYCTAHOBKAX.
Odopmnenue Hapsaa-nomycka. OyHkuuu u
COBMeEIIEHUE 003aHHOCTEH paOOTHUKOB,
OTBETCTBEHHBIX 3a 0€30MacHoe BeieHNE paboT
8. Ilmakatsl u 3Haku Oe3omacHOCTH. Tunel. Mecta
YCTaHOBKH
9. DnekTpoTpaBMaTU3M. Mephl 10 NPEAYNPEXICHHUIO
ANIEKTPOTPaBMaTU3MA.
10.Bo3zneiicTBHE 37IEKTPUYECKOTO TOKA Ha YeJIOBEKa.
Crenenu TsKeCTH 31eKTpoTpaBM. [lepBas momolib npu
ANEKTPOTPaBME.
11.3navenne Toka, MPOXOIAIICTO Y€PE3 OPTAHHU3M.
ConpoTHBIICHHE TeNa YeIOBEKa, (aKTOPHI, BIUSIONINE
Ha CONPOTHUBIICHUE YeloBeKa. Bo3nelicTBus TOKa Ha
YeJI0BEKa B 3aBUCUMOCTH OT €r0 3HAUCHUSI.
12.BxiroueHue 4enoBeKa B IETh AJICKTPUIECKOTO TOKA.
CxeMbl BKIIIOUEHHS.
13.Meponpusrus, obecrieurBaronye 0€30nacHyo
HKCIUTYaTaIUIO 3JIEKTPOOOOPYAOBAHHS.

14. Xapakrepuctuku nomemeHui. [Tomermenus,
OTIaCHBIE 110 TIOPAKESHUIO JTIOACH NEKTPUUECKUM
TOKOM

15.MepsI 3a1UThI OT NPSIMOT0O NPUKOCHOBEHUS K
TOKOBEAYIIMM YacTsIM

16.MepsI 3aIIUTHI TP KOCBEHHOM IIPUKOCHOBEHUH K
TOKOBEAYIIUM YacTsIM

17.Pexxumbl paboTHl HEUTpaJel B 2JIEKTPOyCTaHOBKAX

OIIK-17.2:

Opranu3oBbIBacT
Oe3aBapuiiHyto paboTy

18.3ammrHoe 3a3emiieHue. TUIIBI 3a3€MITSIFOIIIAX
ycTporcTB. Tpebyemoe conpoTHBIICHNE




Kon
WHUKATOpa

WNunukatop
JNOCTHKECHHUS
KOMIIETCHIINH

OneHouHbIE CpEeICTBA

MPEeNNpUSITHS B
HITAaTHOM U
aABAPUITHOM PEXUME
P POU3BOJICTBE
pabot o
JKCILTyaTalluOHHOU
pasBenke, 100ObIYE U
nepepaboTKe TBEPABIX
TMOJIE3HBIX
HCKOTAEMBIX,
CTPOUTENILCTBY U
SKCIUTyaTaluu
MO/I3EMHBIX OOBEKTOB

3a3eMJIAIOILEr0 YCTPOUCTBA

19.BrInoTHEHUE 3a3EMIISIFOIITX YCTPOUCTB.
3a3eMIINTETN €CTeCTBEHHBIC U UCKYCCTBCHHBIE
20.0060pynoBanue, moAjIexKaIiee 3a3eMJICHUI0

21 .ITpuHIMI OEHCTBUS 3aIUTHOTO 3a3eMJICHUS B
3JIEKTPOYCTAHOBKAX C M30JIMPOBAHHON HEUTPAIIBbIO
22 ITpuHIMI OeHCTBUS 3aIIUTHOTO 3a3eMJICHUS B
3JIEKTPOYCTAHOBKAX C TIYX03a3€MJICHHOW HEUTPAIIbIO
23.3a1muTHOE 3aHYJICHHE

24.Ha3nadyeHue OBTOPHOTO 3a3eMJICHUS HYJIEBOTO
3aIUTHOTO MTPOBOJHHUKA

25.Pacuer Ha OTKJTIOYAIOIIYIO CITOCOOHOCTH
26.Mepbl 3aIIUTHI OT TOPAKEHUS SJIEKTPUIESCKUM
TOKOM Ha TOPHBIX NPEAIPUATHAX

27.3amuTHOE ypaBHUBAHUE TTOTCHUAJIOB
28.3amuTHOE BhIpaBHUBAHHUE TIOTCHIIMAJIOB
29.05eKTpHUecKOe pa3/ielieHue ceTeit

30.KonTponp 1 npoduaakTuka MOBPEKICHUN
W30JISIIAN

31.ITpuHIMI U3MEPEHUS COMMPOTUBIICHUS U30JISAIIUN U
BIIMSIIOIIME HA HETO (PaKTOPBI

32.MeTobl TECTUPOBAHUS U UHTEPIPETALIHS
PE3YNBTATOB U3MEPEHUS COTIPOTUBIICHUS U30JISIIHH.
[Toxazarens nonspuszanuu (PI). Kosdpunuent
muanekTpuaeckoit abcopounu (DAR). Meron,
OCHOBAHHBII Ha BIVSIHAHA U3MEHEHUS UCIIBITATEIHHOTO
HanpspKeHUs (TECTUPOBAHUE C TIOMOIIBIO
CTYIIEHYATOT0 HampspKeHus1). MeTol UCTIBITaHuUS
paccenBanueM B amdiiekTpuke (DD)
33.be3omacHoCTh MpU TECTUPOBAHUN U3OJISIIIH
34.1IpoexkTpoBaHUE INEKTPUIECKUX CETEH C
riyxo3a3eMIeHHOH HelTpaibio 10 1 kB. Beioop Y30.
35.3ammTHOE 3a3eMJICHHE B MTOA3EMHBIX TOPHBIX
BbIpabOTKax

36.3amuTHOE 3a3eMJICHUE HAa OTKPBITHIX TOPHBIX
paborax.

37.Pacuer 3a3eMJISIOIIETO YCTPOMCTBA Kaphepa
38.Kax ocymecTBisieTcs 3a3eMICHHE EPEABHKHBIX
MEXaHHM3MOB B IOJ3E€MHBIX TOPHBIX BBIpabOTKaxX
39.Kax ocymiecTBisieTcst KOHTPOJIb 3aIIUTHOTO
3a3eMJICHHUS B MTOJI3EMHBIX TOPHBIX BBIPAOOTKAX
40.ITpuHIH 32U THOTO OTKIIOYCHHUS B
BJIEKTPUYECKUX CETIX C U30JIMPOBAHHON HEUTPATIBIO
MCTOYHUKA TOKA

41.TIpuHIMIIBI 3aIIUTHOTO OTKIIIOUYCHUSI B
AJIEKTPUUECKUX CETAX C IITyX03e3eMJICHHON
HEUTpaAJIbIO HCTOYHHUKA TOKA

42.Y cTpoicTBO U npuHLHUI feicTBrust Y30
mudpepeHIaTbHOTO THTIA




K Nupukarop
on
JOCTHDKEHUS OueHouHbIE CpeCTBA
WHJIUKaTopa

KOMIIETEHITHH

43.ITpuHIuUn OeicTBUS M KOHCTPYKTHBHBIC
ocobenHocTH anmaparo Tumna A3YP.

44 Bunbl 1 0COOEHHOCTH KOPOTKOTO 3aMBIKaHUS B
TATOBBIX CETAX KaphepoB

45 Knaccudukanus crioco0OB 3aIIUTHI OT KaCAHU
AKCKaBaTOpa KOHTAKTHOIO MPoBoOJia. Y cTpoicTna 1, 2,
3 kJacca

46.Tlepexoa HaNPsHKEHUS C BBICIICH CTOPOHBI
TpaHcopMaTopa Ha HU3IIYIO B DIEKTPUIECKHUX CETAX C
M30JIMPOBAHHON HEUTPATIbIO UCTOYHUKA TUTAHUS
47.Ilepexon HaIpsHKEHUS € BBICILIEN CTOPOHBI
TpaHcpopmaTopa Ha HU3IIYIO B JIEKTPUUECKHUX CETAX C
[JIYXOU30JIMPOBAaHHON HEUTPAIIBIO UCTOYHUKA [TUTAHUS
48.3amuTa OT OMMAaCHOCTH TIPH MEPEX0/I€ HANIPSIKEHUS C
BBICIIIEH CTOPOHBI TpaHC(HOpMAaTOpa Ha HU3IIYIO

49. (CxeMa KOHTPOJISI COCTOSTHUSI TPOOHUBHOTO
MIPEAOXPAHUTEIIS

0) [lopsanox mpoBeaeHMs MPOMEKYTOUHOM aTTeCTallMu, OKa3aTeNld U KPUTEPUH OLIEHUBAHUS:
Jli1ig monydeHus 3ayeTa 1o AUCHUIIIMHE 00yJaroIuiics JOJKeH MoKa3aTh ¢(hOPMUPOBAHHYIO

CHCTEMY 3HaHUH O BOIIpocax 0€30MacHOCTH TPYAa, MPEAYIPEkKACHUS TPON3BOICTBEHHOTO
AIIEKTPOTPAaBMATH3Ma, II0>KapOB U B3PBIBOB OT JIEKTPOYCTAaHOBOK B TOPHBIX BHIPA0OTKAX, a TAKIKE
CHeLHUATbHBIX BOIPOCOB, 3HAHUE KOTOPHIX HEOOXOIMMO MTPU MPOESKTUPOBAHUH, MOHTAXE U
IKCIUTyaTallMH AIEKTPOYCTaHOBOK




[Ipunoxenne 3

MeTtoanueckoe ooecmeyeHue

1. A6aynBeneeB U. P. DinekTpoOe30macHOCTh B CHCTEMAX 3JIEKTPOCHAOKEHUS : TPAKTUKYM
[ans By30B] / U. P. AGnynBenees, I'. I1. KopuuinoB ; MarHuToropckuii roc. TeXHU4ECKUN YH-T UM.
I'. . Hocoga. - Marautoropck : MI'TY um. I'. . Hocosa, 2019. - 51 c. : ui., Tabm., cxeMsl. - 42 p.
31 k. - TekcT : HEMOCPEACTBEHHBIM.
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