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»

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

SJIEKTPOOBOPY/JOBAHHE IIIAXT, KAPBEPOB H ObOT' ATUTE/IbHBIX
IIPEJIIPHATHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
DnexTpudUKaIys 1 aBTOMATU3AIHS TOPHOTO POU3BOJICTBA

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["opHBIX MaIIMH ¥ TPAHCIIOPTHO-TEXHOJOTUUECKHX KOMIIJICKCOB
Kypc 4
Cemectp 8

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 TPAHCIIOPTHO-TEXHOJIOTHIECKUX

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 Kadeapbl [ OpHBIX MAIIWH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

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 Kageapbl ['OPHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.I/I.EypquMH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu 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 nepecmMotpena, odcyxieHa u ogoopena g 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 nepecmMoTtpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I/I.EypOIIKI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

npuoOpeTeHne CTyJAEeHTaMHU 3HAHWK W KOMIIETEHIIMA B OOJACTH paliOHAIBHOW U
0€30IaCHOM AKCIUTyaTallH JIEKTPOOOOPYLOBAHHS, YCTPOUCTBA U PEKUMOB JIEKTPOCHAOKEHHS
3JIEKTPOYCTAaHOBOK, HCIIOJIb3YIOIIUXCSI MPU OOOTallleHUH MOJIE3HBIX HCKOMAeMbIX, 3alUThl U
obecrneveHne dMeKTPOOE30MaCHOCTH Ha SHEPTeTHIECKIX 00BEKTaX.

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

JucuumnnuHa D1eKTpoodbopyAOBaHUE IIAXT, KAPHEPOB U 0OOTaTUTEIbHBIX MPEANPUATHIA
BXOJHT B YacTh Y4eOHOrO IIaHa (pOpMUPYEeMYIO0 YHYaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHHA
00pa3oBaTesbHOI TPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

DNEeKTPUYECKUE MAIITUHBI

DIJIEKTPOTEXHUKA

MexaHuzaiusi TOpHOTO IPOU3BOACTBA

®dusuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

AHaJIN3 ¥ OLIEHKA PE3YJIbTaTOB

DnexTpocHabkeHne rOpHOTO IPOU3BOCTBA

VYnpaBieHne TeXHHYECKUMHU CUCTEMaMuU

Opranuzanus paboThl 1 00CTYKHBAHUS FIEKTPOMEXAaHUIECKOTO 000PYI0BAHHUS TOPHBIX
NPEANPUATHI

[IpoexTrpoBaHue 3IEKTPOOOOPYIOBAHUS U IIEKTPOCHAOKEHUS TOPHBIX MPENTPUATHI

[ToxroToBka K caue u caaya rocyIapCTBEHHOTO IK3aMeHa

[IpousBoacTBEHHAS - IPEATUIIIIOMHAS PAKTUKA

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynprare OCBOEHHUS JTUCHMIUIMHBI (MOAyJs) «DIEKTpoOoOOpYyJOBaHUE MIAXT,
KapbepoB U 00OTaTUTENIbHBIX MPEeANpPHUATHI» 00ydarouuiicss A0KeH o01anaTh CleayIIUMU
KOMIIETEHIMSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-1 CnocobeH co3maBaTh W OKCIUTyaTHPOBATh AIEKTPOTEXHUYECKHE CHUCTEMBI TOPHBIX
MPEANPUITHI, BKJIIOYAIONME B C€e0s KOMIUIEKTHOE JJIEKTPOOOOPYIOBAHHE 3aKPBITOTO H
PYIHUYHOTO WCIOJHEHHUS, JJIEKTPUUECKHUE CETU OTKPBITBIX M TMOA3EMHBIX TOPHBIX U
TOPHO-CTPOUTENLHBIX PA0OT, B TOM YHCJIE B YCIOBHIX YPE3BLIYANHBIX CUTYaAIIUI

IK-1.1 OOG0CHOBBIBAET TEXHOJIOTUIO U AJIEKTPU(UKALINIO TOPHBIX pabOT, METOJbI
NpoGUIAKTUKNA aBapuil 3JEKTPOOOOPYNOBaHMS T'OPHOTO IPOU3BOCTBA,
CHOCOObI JTUKBHJIALIMYU UX NTOCIEACTBHUM

[1K-1.2 Hcnons3yer uudpoBbIe MH(pOpMaLMOHHbIE TEXHOJIOTH pu
MIPOEKTUPOBAHUU 3JIEKTPOOOOPYIOBAHUS U DJIEKTPOCHAOKEHHUS] MallluH U
000py/1I0BaHUs TOPHBIX MPEANPUSTUI




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

qyuce:

— KOHTaKTHas pabora — 78,8 akaj. 4acos:

— ayIUTOpHas — /5 aKaJ. 4acoB;

— BHeayIuTopHas — 3,8 akaJl. 4acoB;

— caMocCTosTeNbHAs paboTa — 65,5 aka. yacos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

(DOpMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o | xouraxTHas pabota E 3 ®dopma TeKyIero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S 3 © | camocrosTensHON | ycreBaeMOCTH U
JIACIMTUTHHBI H £ m .. | xoMOeTeHIK
O g £ paboThI MIPOMEKYTOYHOM
na0. | mpakr. | &
Tlex. s aTTecTaluu
3aH. | 3aH. QO &
1.
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHOH
JIUTEPaTyphI.
Iounck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
Teme (paboTa ¢
oubnuorpadpuuec | MunusuayanbHoe
KUM MaTepuaigamy,| cobecenoBaHue.
C JJIEKTPOHHEIMU | MHIuBHIyalbHOE
1.1 Bsegeune B 1nemu #
samaun cIHMmHEL Porb OUOIMOTEKAMU U coo01IeHre Ha
’ 30P, 3aHATHH. 3alIUTa TIK-1.1,
3IEKTPOIHEPTETHKH B| 8 4 2 2 6
HHPOPMAIHOHHO- |  1ab0PaTOPHBIX TIK-1.2
COBPEMECHHOM TOPHOM
KOMMYHHKalIMOHH | pabort. [IpoBepka
TIPOM3BOJICTBE.
BI€ CETH MHIUBHIYAJTBHOTO
WnrepHer). 3aJaHus U €ro
IMoaroToBka k 3aIIuTa.
71a60paTOPHBIM
3aHATHSIM.
[Noaroroska k
MIPaKTHYECKOMY
3aHATHIO U
BBITIOJTHEHUE
MPAKTUICCKUX
pa0or.




CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIATEPaTypPhIL.
Iouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢

oubnmorpadpuuec | MunusunyanbHoe
1.2 OCHOBBI KMM Marepuanamu,| cobeceqoBaHue.
JNEKTPONPHUBO/A. C QNIEKTPOHHEIMU | MHauBHIyanpHOE
Mexannueckue OoubimorexamMu U cooOuieHue Ha
XapaKTePUCTUKU 6 30P, 3aHATHH. 3alIuTa IK-1.1,
JIBUTATENIe IOCTOSIHHOTO U UH(POPMAIIMOHHO- |  J1a00paTOPHBIX IK-1.2
MIEPEMEHHOTO TOKa. KOMMYHHKAIOHH | pabot. [IpoBepka
Perynuposka CKOpOCTH b€ CeTU WH/IMBUAYJIEHOTO
JBUTATeNei Uurepuer). 3aJlaHus U €T0
[onroroska 3amura.
1abopaTopHBIM
3aHATHSM.
[loaroroska k
MIPaKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
NPaKTUYECKUX
pabor.
CamocrosTensHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
[Tonck
JIOTIOJTHUTENLHOM
UH(OPMAIHH 10
Teme (pabota ¢
6ubmuorpaduyec | MugusuayansHOe
KAM Matepuanamu,| cobdeceqoBaHue.
13 Junamuka
C 2JIeKTpOHHbIMH | MHAMBHAYalibHOE
anexrponpusona. Iloustue o 616 6
JHMHAMIKE 5TEKTpONPHEOA. NOTHOTEKaMHU COOOILeHNE HA
S0P, 3aHATHH. 3aluTa TIK-1.1,
CriocoOsI mycKa u 10
TOpMOKEHU  fIBUTaTeNci WH(POPMAIIMOHHO- |  J1a00paTOPHBIX TK-1.2
HOCTOSHHONO ToKa " KOMMYHHKAIOHH | pabot. [IpoBepka
b€ CeTH WHJIUBULyaJIbHOTO
MIEPEMEHHOTO TOKa.
WnrepHer). 3a7aHus ¥ ero
[Noaroroska k 3aIIMTa.
nmabopaToOpHEIM
3aHATHSM.
[ToaroroBka k
MPaKTUYECKOMY
3aHSATHUIO U
BBINOJIHCHHE
MIPaKTHYECKUX

pabor.




CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIATEPaTypPhIL.
Iouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢

oubnmorpadpuuec | MunusunyanbHoe
1.4 OcobennocTu KMM Marepuanamu,| cobeceqoBaHue.
JKCILTyaTaluu C QNIEKTPOHHEIMU | MHauBHIyanpHOE
3JIEKTPOOOOPYIOBAHHUS OoubimorexamMu U cooOuieHue Ha
oboratutenpHbIX  (haOpHK. 10 30P, 3aHATHH. 3alIuTa IK-1.1,
XapaKTepUCTHKH UH(OPMAIMOHHO- |  J1a0OPaTOPHBIX IK-1.2
MOMENeHNH. Y CTpOHUCTBO KOMMYHHKaIIMOHH | pabot. [IpoBepka
3alIMTHOTO 3a3eMJICHHsS Ha b€ CeTU WH/IMBUAYJIEHOTO
0. Uurepuer). 3aJJaHUs U ero
[onroroska 3amura.
1abopaTopHBIM
3aHATHSM.
[loaroroska k
MIPaKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
NPaKTUYECKUX
pabor.
CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
[Tonck
JIOTIOJTHUTENLHOM
UH(OPMAIHH 10
Teme (pabota ¢
6ubmuorpaduyec | MugusuayansHOe
1.5 DraekrpoobopynoBaHue KHM MaTepuajiamu,| cobeceqoBaHue.
000raTUTENILHOTO C 2JIeKTpOHHbIMH | MHAMBHAYalibHOE
000pyI0BaHUSL: OuOIMOTEKAMH U coOoO0IIeHHE Ha
CenapaTopos, 8 S0P, 3aHATHU. 3amIuTa TIK-1.1,
(hoTaIMOHHBIX MallliH, uH(OPMAIIOHHO- |  J1aOOPaTOPHBIX IK-1.2
GbunBTpYrOIIMX u KOMMYHHKAIOHH | pabot. [IpoBepka
00€3BOXKUBAIOIINX b€ CeTH WHJIUBULyaJIbHOTO
YCTaHOBOK WnrepHer). 3a7aHus ¥ ero
[Noaroroska k 3aIIMTa.
nmabopaToOpHEIM
3aHATHSM.
Iloaroroska k
MPaKTUYECKOMY
3aHSATHUIO U
BBINOJIHCHHE
MIPaKTHYECKUX

pabor.




1.6 DnekTpoobopyaoBaHue
HOBEMHO-TPAHCIIOPTHBIX
MalliH ¥  MEXaHH3MOB
BOJIO-U BO3/IyXOCHA0XKEHHS

6,5

CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIATEPaTypPhIL.
Iouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢
oubnmorpaguuec
KM MaTepuaiaMu,
C JJIEKTPOHHBIMHU
OubIMOTEKAMU 1
30P,
UH()OPMAIIMOHHO-
KOMMYHHKAITOHH
b€ CeTU
Uurepuer).
[Toaroroska k
1abopaTopHBIM
3aHATHSM.
[loaroroska k
MIPaKTHIECKOMY
3aHATHIO U
BBITIOJTHEHNE
NPaKTUIECKUX
pabor.

NnnauBunyansHoe
cobecezioBaHME.
NnnauBunyansHoe
cooOuieHue Ha
3aHATHM. 3alIuTa
J1a00PaTOPHBIX
pa6or. [TpoBepka
YMHIUBHIYATBHOTO
3a7aHus U €ro
3aIIUTa.

MK-1.1,
IK-1.2

1.7 DnexrpoobopynoBaHHe
JIpOOMIIOK, IpPOXOTOB,
MEJIbHHIL,
KITacCH(HUKATOPOB.
JlucTaHumoHHoe
yhpaBjieHHEe MeXaHHU3MaMu
oboratutenbHbIX  (haOpHK.
ABTOMAaTH3aIML pexuMa
paboTHI JIpoOMIIOK u
MEJIbHUIL

CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
[Tonck
JIOTIOJTHUTENLHOM
UH(OPMAIHH 10
Teme (pabota ¢
6ubnunorpaduyec
KM MaTepuaiaMy,
C 3JICKTPOHHBIMH
OnOIMOTEKaMHU
30P,
UH()OPMAIIMOHHO-
KOMMYHHKAIIOHH
b€ CeTH
WnTepner).
[Noaroroska k
nmabopaToOpHEIM
3aHATHSM.
Iloaroroska k
MPaKTUYECKOMY
3aHSATHUIO U
BBINOJIHCHHE
MIPaKTHYECKUX
pabor.

WnnusunyansHoe
cobeceI0BaHKE.
WnnusunyansHoe
cooOmenne Ha
3aHATHH. 3aluTa
71a00PaTOPHBIX
pabort. [IpoBepka
WHJIUBULyaJIbHOTO
3aJaHUs U €ro
3aIIMTa.

IIK-1.1,
TK-1.2




CamocrosTenpHOe
n3ydeHue yueOHoH
¥ HAyIHOH
JIATEPaTypPhIL.
Iouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢

oubnmorpadpuuec | MunusunyanbHoe
KAM MaTepuaiamu,| cobecenoBaHue.
1.8 DIeKTpHUECKOe C 9JIeKTpoHHbIMH | MHAMBHAYalibHOE
OCBEILICHUE Ha OoubimorexamMu U cooOuieHue Ha
MPOMBIIIIICHHBIX 2 4 1 6 20P, 3aHATHH. 3aluTa TIK-1.1,
npeanpusTusix. VCTOYHUKU UH(QOPMAIIOHHO- |  JTaADOPAaTOPHBIX IK-1.2
CBeTa. Hopmupoanne KOMMYHHKaIIMOHH | pabot. [IpoBepka
OCBEIIEHHOCTH BIC CETH YMHIUBHIYATBHOTO
Uurepuer). 3aJJaHUs U ero
IMoaroToBka k 3aIIUTa.
1abopaTopHBIM
3aHSITUSAM.
[loaroroska k
MIPaKTHIECKOMY
3aHSTHIO U
BBITIOJTHEHNE
NPaKTUIECKUX
pabor.
CamocrosTensHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
[Tonck
JIOTIOJTHUTENLHOM
UH(OPMAIHH 10
Teme (pabota ¢
6ubmuorpaduyec | MugusuayansHOe
KAM Matepuanamu,| cobdeceqoBaHue.
1.9 Metoabt pacuéra C 2JIeKTpOHHbIMH | MHAMBHAYalibHOE
OCBETHUTEIFHOH YCTaHOBKH. OnOIMOTEKaMHU COOOILeHNE HA
DNEeKTPOTEXHUIECKUI 2 4 1 8 S0P, 3aHATHH. 3aluTa TIK-1.1,
pacu€r ceTell OCBEIIEHHMS. uH(OPMAIIOHHO- |  J1aOOPaTOPHBIX IK-1.2
Beibop u mpoBepka cerei KOMMYHHKAIOHH | pabot. [IpoBepka
3aLIUTHl U PACIPEICICHUSI. BI€ CETH UHMBUIYATBHOTO
WnrepHer). 3a7aHus ¥ ero
[Noaroroska k 3aIIMTa.
nmabopaToOpHEIM
3aHSITUSAM.
[ToaroroBka k
NPaKTHIECKOMY
3aHSATHUIO U
BBITIOJTHEHNE
MIPaKTHYECKUX
pabor.
1.10 TToaroroBka K
npomemqufroﬁ Tomrotosia k Cpnaua sK3aMeHa MK-11,
9K3aMeHY TIK-1.2
aTTeCTAIlMU
Hroro no pazaeny 30 30 15 |655
Hroro 3a cemectp 30 30 15 65,5 SK3aMeH
Uroro no pucnuminuze 30 30 15 65,5 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. B yueOGHOM mpoIriecce MpeaycMOTpPeHbI 3aHATHA B (GopMme pa3dopa KOHKPETHBIX
CUTYaIlUii, CBA3aHHBIX C AJIEKTPOOE30MACHOCTHIO HAa TOPHBIX MPEANIPUATHUSAX.

2. [Tpu mpoBeieHn Y J1aOOPATOPHBIX M MPAKTHYECKUX PabOT pacCMaTPUBAIOTCS TECTHI 1O
TeMaM B MHTepakTUBHOHN popme. OObeM 3aHATHI B UHTEpAaKTUBHOHI (hopme.

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

4. TlpakTudyeckue 3aHATHSA MPOBOIATCS C HCIOJIB30BAaHHEM PEKOMEHyEeMOTO
POTPAMMHOTO 00ECTICYCHUSI.

5. B pamkax yueOHOTO Kypca IpeayCMOTPEHbI BCTPEUYH C MPEJCTABUTEISIMU POCCUHCKUX
U 3apyOeKHBIX KOMITAaHHUH, TOCYapCTBEHHBIX M OOIIECTBEHHBIX OpPTaHU3aIlMid, MaCTeP-KJIACChI
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:

I'opHast arekTpoMexaHuka. DIEKTPUPHUKAIIUS TOPHOTO TPOU3BOACTBA T. 1. y4eOHUK ISt
CTYJICHTOB BY30B, OOYYalOIIUXCS IO CIEHUANTBHOCTH "DIEKTPONPUBOI U aBTOMATHKA
HPOMBIIIUICHHBIX YCTAHOBOK M TeXHOJOrn4Yeckux komiuiekcoB" / A. B. JIsxomckuii [u ap. ]; nox
pen. JI. A. ITyukosa, I'. I'. [luBHska. - Mocksa : M3garensctBo MITY, 2007. - 511 c. - [locTynHa
anekTpoHHast Bepeust: http://www.biblioclub.ru/book/79273/

2. Kynpun, B.W. DnekTpooOopynoBaHUE MPOMBIIIJICHHOCTH : YYeOHUK JJISl CTYJIEHTOB
BY30B, OOyYalolUMXCsi MO CHEUUATbHOCTH "DIEKTpPOOOOpYIOBAaHHUE U DIIEKTPOXO3AHWCTBO
NpEANPUITHI, OpraHu3aluid M YUYPEKICHUU'"' HampaBleHUs NOArOT. "DIEKTPOTEXHHKA,
anekTpoMexanuka u aekrporexnonorun” / b. U. Kynapun, A. P. Munees. - Mocksa : Akazemus,
2008. - 432 c.

3 Iuuyes, A.B. Daexrtpudukamus TOpHOTO MPOU3BOJACTBA B 33Ja4ax W IpUMepax:
yuebHoe Tmocobue. - MockBa < Topnas «kuura, 2012, - 253 <. - Pexum
noctyna:http://biblioclub.ru/index.php?page=book&id=229001

4. Yebotaes, H.U., DnexTpudukaius ropHoro Npou3BoJCcTBa [DIEeKTpOHHBIN pecypc] :
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[Inamanckuii. - MockBa : HM3nmarenbcTBO MOCKOBCKOTO TOCYJAPCTBEHHOTO TOPHOIO
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Henpa, 1982 — 197 c.

2. [Tnamanckuit JI.A. OCHOBBI 3JI€KTPOCHAOKEHHS TOPHBIX NMPEeNNpUaTHil: [mocodue mo
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Yyebuo-meronnyeckoe rmocoodoue. — IIckos : MzmarensctBo [Ickos-1'Y. 2012.-138 c.

3. JlumuroBckuii A.M., ConoBreB A.M. «INEKTpOOOOpYIOBAHUE U IEKTPOCHAOKEHUE
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe oGecnieyeHue

Haunmenosauune [10 Ne noroBopa Cpox 1eCcTBUS JIMLICH3UU

7Zip cB00OOAHO pacrpocTpansemoe [10 OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
Ha3zBanue xkypca CchlIKa
DnexkTpoHHas 0aza mepuoanveckux w3manuii East View
Information Services, OOO «MIBHUC»
HammonansHas MH(pOpMaAIIMOHHO-aHATUTUYECKAS URL:
cucteMa — Pocculickuii MHAEKC Hay4YHOTO UUTUPOBAHUS i
(PUHII)
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9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKITIOUAET:

1. YueGHble ayuTOpUU ISl IPOBEACHUS 3aHITUN JIEKIIMOHHOTO TUIIA: MYJIbTUMEINIHbBIE
CpeCTBa XpaHEeHUs], TIepelaun 1

npecTaBieHust nHopMaluu

2. YueOHble ayIUTOPUM JUI MPOBEACHUS NPAKTUYECKUX 3aHATUHA, TPYNIOBBIX U
WHAMBUAYaJIbHBIX KOHCYIbTALUN, TEKYIIIETO KOHTPOJISI U

NPOMEKYTOYHON aTTeCTallMu: IMepCoHalbHbIe KoMmbloTepbl ¢ maketom MS Office,
BBIXO/IOM B VIHTEpHET U C IOCTYIIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpENY
YHHUBEpCHUTETA

3. Ayauropuu sl CaMOCTOSITETTHHON paObOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIC 3aJTbI
OMOIMOTEKH: TIEPCOHATBbHBIC KOMITBbIOTEPHI ¢ makeToM MS Office, BbI-

X0710M B MIHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpPCUTETA

4. TlomemeHue i XpaHEHUS M MPOMUIAKTUYECKOTO OOCIY>KUBAHHUS Y4eOHOTO
obopynoBanus: CTemnaxu sl XpaHSHHs y9eOHO-HaTJISTHBIX TTOCOOUH 1

vV4eOHO-METOTUYECKOI TOKVMEHTAITAN.



ITpunoxxenue 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI
[To nucrumuinHae «QJIeKTPOOOOpYI0BAaHUE 1IAXT, KAPLEPOB U OOOTraTUTENBHBIX IPETPUATHII
IPeIyCMOTPEHA ayAUTOPHAs U BHEAYJAUTOPHAs CAaMOCTOsITeIbHAs pab0oTa 00yJyaroIuXCsl.
CamocrosTenpHas padoTa 1o OCBOSHUIO TUCIMILIMHBI HE0O0OX0AUMA JUIsl YTITyOJIECHHOTO H3yYEeHUs
Mmarepuaina kypca. CamocTtosTenbHas paboTa CTyI€HTOB perjlaMeHTupyeTcs rpadukaMu
y4eOHOTO MPOoLecca U CAMOCTOSTENILHON PaOOTHI.
CamocrosTenbHas paboTa CTyIEeHTOB COCTOUT U3 CIEAYIOIUX B3aMMOCBSI3aHHBIX YacTEeM:
1) UsydeHue TeopeTHuecKoro MaTepuaia B popme:
e (CamocToATeNbHOE N3yuyeHUe YUeOHOH U HayYHO JINTEPaTyphl 110 TEME
e Jlouck pononHMTENbHOM uHGpoOpMammu 1o Teme (pabora ¢ OubIMOrpaduyecKum
Marepuaigamy, c 3JIEKTPOHHBIMU oubnuorekamu u 90P,
MH(pOPMaLlMOHHO-KOMMYHUKALMOHHBIE ceTu MHTepHeT).
OcrtarouyHble 3HAHUS ONPENEIAIOTCS PE3YIbTaTaMU CAAYH 3a4eTa.
2) IoaroToBka K NPAaKTUYECKUM 3aHSATHSM U BBIIIOJHEHHE MIPAKTHYECKUX paloT.
CamocrosiTenpHas paboTa BHIOIHACTCS CTYACHTaMH Ha OCHOBE y4eOHO-METOTUIECKUX
MaTepHaIOB JUCLUIUIUHBL.



ITpunoxxenune 2

OueHoYHBIE cpeICTBA AJs NPOBeIeHUs] MPOMEKYTOUHOI aTTecTaluu
[IpomexxyTouHas arTecTaiysi UMEET LEIbI0 ONPEICTUTh CTENEHb JOCTUXKEHHUS 3aIUTAHUPOBAHHBIX PE3YJIbTATOB

(VXTI

00y4eHUsI IO JMCLUIIHHE DIeKTPooOOPyI0BaHHUE IIAXT, KAPHEPOB M 00OTATUTENFHBIX MIPEANPHUATHI' 32 IEPUO]T
00y4eHHs U TIPOBOAMUTCS B JOpPME IK3aMeHa.

a) l'[.nalmpyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO'lHOfI

aTTrecTalmm:
Kon Nuaukatop qocTHREHUS
OrneHOYHBIC CpPEICTBA
KOMIIETEHIINHU KOMIIETEHIIUHU

IIK-1: Cnoco0eH co31aBaTh 1 IKCIIyaTUPOBATD 3JIeKTPOTEXHUYECKHE CUCTEMbI TOPHBIX NMPeINnpPUsITHI,
BKJIIOYAIOIIHE B €051 KOMILJIEKTHOE 3JIEKTPOOOOPY/I0BAHKE 3aKPHITOI0 U PYAHUYHOI0 UCIIOJITHEHHUS,
3JIEKTPUYECKHE CETH OTKPBITHIX M MOA3eMHBIX FTOPHBIX H TOPHO-CTPOUTEIBLHBIX PadoT, B TOM 4HCJIe B
YCJIOBHUSIX YPe3BbIYAHHBIX CUTYaIUIl

IIK-1.1

OOOCHOBEBIBACT TEXHOJIOTHUIO
1 AJEKTPUPHUKAITUIO TOPHBIX
paboT, METOBI
POPUIAKTUKH aBapHil
3JIEKTPOOOOPYIOBAHUS
TOPHOTO ITPOU3BOJICTBA,
CIIOCOOBI IMKBUAALIMNA UX
OCJIEJICTBUH

TeopeTrueckne BOIPOCH! K 3K3aMEHY

1.

10.

VYcnoBus  JKCIUTyaTallUd — JIEKTPOOOOPYIOBaHHS  MPHU
MOJ3EMHOM M OTKPBITOM  pa3paboTKe  MOJE3HBIX
HCKOIaeMBbIX. OcoGenHoctu KOHCTPYKTUBHOTO
VCIIOJIHEHUS TOPHOTO 3JIEKTPOOOOPYAOBAHHUS.

Buner B3pbiBo3amuthel. TpeOGoBaHus, TpPEeabSIBISIEMbIE K
TOPHOMY 3JIEKTPOOOOPYI0BAaHUIO HOPMAaJIbHOTO,
MOBBIICHHON HAJEeKHOCTH, B3pbIBOOE30MACHOT O,
0COOOB3PBIBOOE30MIACHOTO UCTIOJIHEHHUSI.

DJEKTPONPHUBO/IbI, TPUMEHSAEMbIE ISl TOPHBIX MAIIUH U
YCTAaHOBOK:  OCHOBHBIE THUIIBI WU  KOHCTPYKTHBHbBIE
0COOCHHOCTH.

Mexanndeckne XapaKTEepUCTHKUM M CBOWCTBA JBHUraTeiei
IIOCTOSIHHOTO TOKa C IIOCJIEJOBATEIbHBIM U CMEIIAHHBIM
BO30YX/I€HHEM, 00JIaCTh UX IPUMEHEHHUS.

MexaHnueckue XapakTEepUCTUKUA M CBOMCTBA JBUTaTelei
MEPEMEHHOT0 TOKAa, AKCIUTyaTallMOHHbIE OCOOEHHOCTU U
00J1aCTh UX MPUMEHEHUS.

Crioco0sl peaiu3aliii peryJIupoOBaHUs YaCTOTHI BPAIICHUS
Y PEBEPCUPOBAHUS DIIEKTPOIBUTaTENIEH.
ONeKTpoABUTAaTENN €AMHON CepUu Ui YrOJIbHBIX IHAXT.
OO6nacTh NMpPUMEHEHUS PA3IMYHbIX BHMJOB NpuBoja. Pon
TOKa M  BEJIMYMHA  HAOpsDKEHUs A NHUTaHUA

JJIEKTPOJBUraTEICH.

N3ydeHune KOHCTPYKINHN, MEXaHUYECKOU XapaKTEPUCTUKH U
OCHOBHBIX CBONCTB Tpex(aszHbIX ACUHXPOHHBIX
AJIEKTPOJIBUraTENeH. BeisiBiienne u yYCTpaHEHHE
HEHCIIPaBHOCTEN.

OJIeKTpHYecKasl ammaparypa yOpaBJICHHWS W 3allHAThI
JJIEKTPUYECKUX  JBHUraTeled MalluH W  MEXaHHU3MOB
HanpspkenueMm 10 1000 B

Anmapartsl U TNPUHIUIHAIBHBIE CXEMBl MaKCHMalbHOMU
TOKOBOM 3aiuThl. Pacyer, BBIOOp 1 MOBEpKa YCTAaBOK TOKA U
0JI0KOB MaKCHMaJIbHOM TOKOBOH 3allIUTHI, BCTABOK IIIABKUX
npenoxpaHuTeneil. Annapatsl ¥ IPUHLIUIUAIBHBIE CXEMbI
TEIJIOBOM 3alllUThI, 3alUTBl OT OINPOKUIBIBAHUSA WIIU
HECOCTOSIBIIETOCS ITyCKa.




Kon
KOMIIETEHIMHA

Nupukarop qocTuxeHust
KOMIIETEHIIUH

OneHouHble CpeacTBa

11.

12.

DIIEMEHTHI anmnaparypsl JUCTaHIIMOHHOTO U
aBTOMAaTUYECKOTro  ymnpasieHus. Ha3nauenue, TuIBI,
0COOEHHOCTH KOHCTPYKIIMH KHOIIOYHBIX I1OCTOB, OJIOKOB U
IyJbTOB YIPABIICHUS, KOHTAKTOPOB.

OnekTpuyeckas  anmaparypa  AMCTaHLIUMOHHOIO U
ABTOMAaTUYECKOT O yIpaBiIeHUS IIEKTPUUECKUMU
JBUTATEIIMA MAallMH ¥ MeXaHu3MOB. OCHOBHBIE BHJBI,
IPUHLMIIAAIBHBIE CXEMBI 3aLIUTHI U OJJIOKUPOBOK OT ITOTEPU
yIpaBIIeMOCTH, OT  OOpblBAa  WJIM  YBEJIMUYCHMS
CONPOTHUBJICHUS LIENU 3a3€MJICHMS, TOKOBOM 3alllUTBHl OT
neperpy3Kk, OJOKHPOBKH, MPEMATCTBYIONIEH BKIIOYCHUIO
IIyCKaTelIsl IPU CHUKEHUM COIIPOTUBIICHUS U30JISALUN HAXKE
HOPMHUPYEMOU BEIMUYMHBI B OTXOSIIEM YYacTKE CETH U OT
OJIOKMPOBKH, OrpaHMYHUBAIOIIEd YacTOTy BKIIOYECHUS
IycKaTeJsl.

13.MaruuTHble CTaHUMU Ui JTOOBIYHBIX, NMPOXOAUECKUX,
TPAHCIOPTHBIX MAlllMH U MexaHu3MoB. HazHaueHnue, Tursl,
TEXHUYECKUE  XapaKTEPUCTUKH, YCTPOWCTBO,  CXEMBI
AIEKTPUYECKUX COCAUHECHHU.

14 IlyckoBble arperaTbl Ml PY4YHBIX D3JIEKTPOCBEPIL.
Ha3znauenuwe, Tumbl, TEXHUYECKHUE  XapaKTEPUCTUKH,
YCTPOMCTBO, CXEMBI JJIEKTPUYECKMX COCOUHEHMHU. Buupl
3amuThl M OnokupoBku. Pox  ympaBneHus.  Buabl
CUTHAJIM3ALUHU, BO3MOXKHbIE HEUCIIPABHOCTH U CIIOCOOBI MX
yCTpaHEHHUS.

15.OnekrpocHabxkeHne NOJ3eMHBIX MAIlIMH U MEXaHU3MOB.
XapakTepuCcTUKa IMPUEMHUKOB JJIEKTPUYECKOW SHEPrUU B
NoJa3eMHBIX BbIpaboTkax. CriocoObl MUTaHMUS MOA3EMHBIX
AIIEKTPONOTPEOUTENEH.

16.Pynuuunas anmaparypa YOpaBi€HUs M 3allUThI
HanpspkeHueM 6 kB. KommekTHble pacnpenenuTenbHble
yerpoiictBa (KPY) ans moa3eMHBIX TOPHBIX BBIPAOOTOK.
Ha3znauenuwe, Tumbel, TEXHUYECKUE XapaKTEPUCTUKH,
YCTPOMCTBO, CXEMBI JJIEKTPUYECKUX COEOUHEHMH. Bumpl
3alIUT ¥ CUTHAJIM3ALUU. DJIEKTPUUYECKUE U MEXaHUYECKUE
OJIOKMPOBKH.

17. OcHoBHbIE IIPUHIIATIBI ITOCTPOEHHUS CUCTEM
AIIEKTPOCHAOKEHNsT MAIIMH W MEXAaHHW3MOB OYHUCTHBIX MU
MOJArOTOBUTENBHBIX 3a00€B ISl IMIAXT C  IOJIOTUM,
HAKJIOHHBIM M KPYTBIM 3aJIETaHUEM IUIACTOB.

18. TlepensmxHbIe TpaHcGopMaTopbl u
TpaHc(hOpMaATOPHBIE MMOACTAHIINN JJIsl TUTAHUS TIO3EMHBIX
norpebureneil.  HasHaueHue,  THUNBI,  TEXHUYECKHE
XapaKTePUCTUKH, YCTPOHCTBO, CXEMBbl 3JIEKTPUYECKHUX
COETUHEHUN. Bunnr 3aIIUT " CUTHAJIN3aIHH.
OJnekTpuyeckue U MexXaHH4Yeckue ONOKUpOBKU. Ponx
yIpaBieHUs,, BO3MOXKHbIE HEUCIPABHOCTU U CIIOCOOBI MX
yCTpaHEHHUS.

19. llaxTtHeie KaOenpHBle ceTH. HasHadeHue, wMapkw,
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KOMIIETEHIMHA

Nupukarop qocTuxeHust
KOMIIETEHIIUH

OneHouHble CpeacTBa

CEUEHHSA U [IOMYCTUMbIE HArpy3Kd Ha CHIIOBBIC IKUJIbI
kabemss. CrocoObl mpokmanku Kabelnedl B IMOA3EMHBIX
TOPHBIX BBIPAOOTKAX.

20.2nexTpocHabxeHmne PYAHHUKOB " IIaXT.
XapakTepucTuka TOTpeOuTeNnel SIEeKTPOSHEPruu  Ha
TOpHBIX  mpeanpusTusx. Kareropum  morpeburenei
AIIEKTPOPHEPTUU B OTHOUICHUHM OOECHeUeHUsl HaJIeKHOCTU
uX oJJeKTpocHaOxkeHus. CXxeMbl  3IIEKTPOCHAOKEHUS
PYIHUKOB U IIAXT.

21.YCcTpoiCcTBO BO3AYITHBIX JIMHUM dJIEKTporiepeaad. TUb
¥ MapKy MPOBOJIOB, CIIOCOOBI MX KPETICHUS U COSTUHEHHS.
Tumbl M KOHCTPYKIMH OIOp. YCTPOHCTBO KaOEIbHBIX
auHuM. Tunel 1 Mapku kabese, cnocoObl UX MPOKIAIKHU.
22.21eKTpoobOpYyI0BaHHE MTOBEPXHOCTHU IIAXT. DIEMEHTHI
BBICOKOBOJIbTHOT'O 000pyIOBaHUS MOACTaHLUH.
Hasznauenuwe, Tumbl, TEXHUYECKUE  XaPAKTEPUCTHUKU.
YeTpoicTBO U BEIOODP U30JIATOPOB, LIUH, IPEJOXPAHUTENEH,
pa3beIMHUTENICH, BBIKIIIOUATENIed HAarpy3KH, OTACIUTENeH,
KOPOTKO3aMbIKaTeJNeW,  MaciAsHbIX M BO3QYLIHBIX
BBIKJTIOYATENICH, U3MEPUTENbHBIX TPAaHCPOPMATOPOB TOKA U
HaIpsDKEHUS, PEaKTOpPOB, CHIIOBBIX TpaHC(OPMATOpPOB.
[IpuBoabl pa3benuHUTENEH, BBIKIIOYATENEH Harpys3Ku,
MACJISTHBIX BBIKJIFOYATEIICH.

23. KPY, tpanchopmaropHble MOACTAHLIUU. Y CTPOMCTBO
raBHoi moHu3utenbHoN mojcraniuu (I'TIT). 3amuTHOE
3a3emiieHue Ha MOACTaHIUSIX. KOHTpOdb HaJ COCTOSHUEM
n30isIMU. JIOKyMeHTalus Ha MOACTaHIUSX.

24. 3amuTa TOACTAaHIUM OT MNPSAMBIX yJapOB MOJHHH.
3ammura AIIEKTPOOOOPYIOBAHUS MOJICTaHITU I oT
HIEPEHAIPSIKCHMUS. Mepsl 0e30macHOCTH npu
Oo0CIyXMBAaHUU M  DKCIUTyaTalldd  BBICOKOBOJITHBIX
anmnapaToB M JIEKTPUUECKUX CETEH.

25. U3ydenue KOHCTPYKIUH 31ekTpoodopymoBanust [TIIT.
HcnplTaHue SJIEKTPUYECKUX aNlapaToB IOBEPXHOCTHOM
MOJICTAHIINH.

26. TeXHUKO-3KOHOMHYECKHE MOKa3aTeNu
ANIEKTPONOTPEOICHHUsI TOpPHBIX mnpeanpusatuii. OOmue
CBEICHMS O  TEXHHMKO-DKOHOMHUYECKMX  IOKa3aTessax
ANIEKTPONOTPeOIeHHUs. YUeT pacxoaa 3JIEeKTPOdIHEPruu Ha
TOPHBIX TPEANPUATHSIX.

27. KoadpdwurmeHnt MOIIIHOCTH 3JEKTPOYCTAHOBOK.
Onpeznenenye OOMIEMIAXTHOTO KOA(PPHUIMEHTa MOIIHOCTH.
[lpyyrHBl W TOCHEACTBUS HHU3KOTO  Kod(duimenta
MOIIHOCTH. PeakTnBHasg MOIIHOCTb. MeponpusaTus 10
CHI)KEHHMIO TOTpeOJeHHUs] pEeaKTUBHOM MOLIHOCTH U
CHOCOOBI €€ KOMIICHCALIUH.

28.PynmHWYHAs CUTHAIM3AIMS U CBsI3b. POb M Ha3HaueHUe
PYAHUYHOM  CUTHaJIM3allud M CBs3UM.  Amnmaparypa
CUTHAJIM3allUN. CtBoONOBAS, TpaHCIIOPTHAS u
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Nupukarop qocTuxeHust

OneHouHble CpeacTBa

KOMIICTCHIIH KOMITCTECHITHH
JCTIeTYePCKasl CUTHAIM3alus. BUIbl PyIHUYHOH CBSI3H.
Jucnerdyepckoe ynpaBieHHE TPOU3BOICTBOM

IK-1.2 Hcnons3yet mmudpoBsie [IpakTrueckue 3agaHus

MH(pOPMAaLOHHbIE
TEXHOJIOTUU

MIPU TPOSKTHPOBAHUHT
ANIEKTPOOOOPYIOBAHHS U
ANEKTPOCHAOKEHUS MAIINH
TOPHBIX IPEANPUATHIA

1.

10.

11.

12.

N3yuenue KOHCTpYKUUHI, IPUHIUIIA JEUCTBUSA U CXEM
IIEKTPUYECKUX COCIUHEHUH alapaToB Py4YHOrO
YIIPABJICHUS: PA3bEAUHUTENEH, PyUHBIX IIyCKaTEIIEH,
KOHTPOJUIEPOB, aBTOMATUYECKUX BBIKIIIOYATEIIEH.
HcnpiTanue annapaToB py4HOIO YIPaBICHUS.
N3y4yeHne KOHCTPYKUUMI, IPUHIMIIA IEHCTBUSA U CXEM
ANEKTPUYECKUX COCUHEHNN HEPEBEPCUBHBIX
MarHMTHBIX ITyckaresnei. McnbiTanue anmnaparos.
N3yuyenne KOHCTpYKUMHI, IPUHIIUIA AEUCTBUSA U CXEM
NIEKTPUYECKUX COCIMHEHUIN HEPEBEPCUBHBIX
MAarHuTHBIX ITyCKaTeJIed pa3Iu4HbIX TUIOB. McbiTanne
annaparos.

N3yuenne KOHCTpYKUMMI, IPUHIUIA JEUCTBUSA U CXEM
IEKTPUYECKUX COCIMHEHUN PEBEPCUBHBIX MarHUTHBIX
nyckareneil. Mcneltanue annaparos.

N3yyenue KOHCTPYKLUN, IPUHIUIIA ACUCTBUSA U CXEM
ANEKTPUYECKUX COEANHEHUN MarHUTHBIX ITyCKaTeJIeH Ha
HanpspkeHue 1000 B. McnbiTanue anmapaTos.
N3yuenne KOHCTpYKUMI, TPUHIUIIA JEUCTBUSA U CXEM
JNEKTPUYECKUX COCIUHEHNN MarHUTHBIX CTAHLIUN
yrpasieHus. McnplTanne cTaHnui yrpaBieHUsI.
3Ha4YeHHe OCBEIIEHUS MOA3EMHBIX TOPHBIX BBIPAOOTOK.
CraunoHapHble U IEPEHOCHbBIE PYIHUYHBIE
OCBeTUTeNbHbIE MpUOOpPHI. Haznauenue, TUIHI,
TEXHUYECKHE XapaKTEPUCTUKH U YCTPONCTBA, CXEMBI
BKJIFOYCHUS B CETh.

DIeKTPoOoOOPYTOBAHNE U IIEKTPHUUECKUE CXEMBI
JUCTaHLIMOHHOTO YIIPABJICHUs MalllMHAMU,
MeXaHU3MaMH U yriie100bIBalOIIMMU KOMILUIEKCAMU
OcHOBHBIE TPeOOBaHMS K CXeMaM JIUCTaHIIMOHHOTO
yrpasieHus. Buasl 3a1uT, NpelyCMOTPEHHBIE B CXEMaX
JUCTAHIIMOHHOTO YIIPaBIEHHs, OJIOKMPOBKA
IIOCJIEIOBATEIbHOCTH BKIIFOUEHHUS ITyCKATEIIEH.

COopKa 1 UCIBITAaHUE HIIEKTPUIECKON CXEMBI
JTUCTaHIIMOHHOTO YIPaBJIE€HUS YrOJbHBIM KOMOAHOM.
COopka 1 “CIBITaHUE HIIEKTPUUYECKON CXEMBI
JMCTAaHIIMOHHOTO YIIPABIICHUS PyYHBIM
JJIEKTPOCBEPIIOM.

Br160p MecTa pacnosioxkeHus IEHTPAITbHON TTOA3EMHOMN
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Kon
KOMIIETEHIMHA

Nupukarop qocTuxeHust
KOMIIETEHIIUH

OneHouHble CpeacTBa

13.

14.

15.

16.

17.

18.

noactanmuu (III1IT), ee ycTpoiicTBo, 000pyaoBaHue.
PacrnionosxeHue u yCTpoNCTBO pacpeleaInuTeIbHbIX
noa3eMHubIX myHKTOB (PIIIT) Hanpspkeruem ceeimre 1000
B.

OcHoOBHBIE METO/IBI pacueTa, BbIOOpa U MPOBEPKU
KaOeNbHBIX CETEH, anmapaTypsl yIIPaBICHUS U 3aIIUTHI.
Pacuet HU3KOBOJIBTHON KaOEIbHOM CETH MPHU ITYCKE U
HOPMAJIBHBIX PEXKUMax padoThl. PacueT TOkOB
KOPOTKOT'O 3aMbIKaHUSI.

N3yueHne KOHCTPYKIUN U CXEM JIEKTPUUECKUX
coenuHenuit KPY nanpsoxenuem 6xB. McnbiTanue
ANEKTPUYECKUX allapaToB.

N3ydeHne KOHCTPYKIUMI U CXEM DJIEKTPUUYECKHUX
COEIMHEHU N MepeABIKHBIX TPAaHCPOPMATOPHBIX
nojacraniuil. Mcnbitanue TpancopmMaTopHbIX
HOACTaHIINH.

[IpuoOpeTeHnne HaBHIKOB COSAMHEHUSI U PEMOHTA
kaOeneii. MicnpiTaHue maxTHBIX THOKUX Kalesei mocie
pEMOHTA.

OO0mue cBeACHUS 0 pereitHoM 3ammuTe. TUITBI pelie U uX
KOHCTPYKTUBHBIE 0COO€HHOCTU. CXeMbI pelieiHOM
3aIUTHI JIMHUM 3JIEKTponepeiay, CUIOBBIX
TpaHc(hOpMaTOPOB U JIEKTPOBUTATEICH HATIPSHKEHUEM
cbie 1000 B.

COopka cxembl peneitHoi 3amuThl. MicipiTanue u
HACTpOIika mpuOOPOB peIeHHON 3alUTHI.
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHMUS:

[TpoMexyTouHas aTTecTalys 10 JUCHUIUIMHE «DJIEKTPooOOpyI0BaHUE IIAXT, KAPHEPOB U
000raTUTENbHBIX MPEANPHUATHIN BKIIOYAET TEOPETUYECKUE BOIIPOCHI, TO3BOJISIFOIINE OI[CHUTD
YPOBEHb YCBOCHHSI 00YUAIOIIMMUCS 3HAHUN, M TPAKTUYECKHE 3aJJaHN, BBIBIISIOIINE CTECIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIQJICHUIA, TPOBOAUTCA B (hOpME SK3aMeHa.

JK3aMeH 110 TaHHOM TUCIUIUIMHE IPOBOJUTCS B YCTHOM opMe 10 3K3aMeHAIIMOHHBIM
OuneraM, KaXIblid M3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKHUX BOIPOCA U OJTHO MPAKTUYECKOE
3aJlaHueE.

IToka3aTeu U KPUTEPUH OLlEHUBAHUS IK3aMeHAa:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4aroLuiics 1eMOHCTPUPYET BBICOKUI YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJJaHHsl, CBOOOIHO OIepUpPyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUX MOBBIIICHHOHN CIO0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaroIuiics JEMOHCTPUPYET CPEAHUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETCHIINH: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENbHbIE OIINOKN, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OTepallusiX, IEPeHoce
3HAaHUH U yMEHUI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y/J0BJeTBOPUTEILHO» (3 Oanna) — 00ydaroluiicss 1eMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHI JOIMYCKAIOTCS
OIIMOKU, MPOSIBISETCS OTCYTCTBUE OTACIBHBIX 3HAHUN, YMEHUHN, HABBIKOB, O0yUYatOTHHACs
UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHIH 3HAHUSIMH U YMEHHUSIMH TIPU UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeY/I0BJIETBOPUTEJbHO» (2 Oaiia) — o0ydaromuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuaa, JOMyCKaeT CyllleCTBEHHbIE OMMNOKH, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MMPOCTHIX 3a/ad.

— Ha OIICHKY «Hey/10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKeT MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BENICHHS U OOBSICHEHHS HH(OPMAIIHH, HE MOKET IMOKA3aTh HHTEIUICKTyalbHbIC
HaBBIKM PELIEHUs MPOCTHIX 3ajau.

Jl11s ipoBeIeHUs] KOHTPOJIIsl 3HAHWN, YMEHUH 1 HaBBIKOB CTYJIEHTOB IO TUCIUIUINHE
pa3paboTaHbI:
— TEOPETUUYECKHE BOMPOCHI JJIs1 CAMOKOHTPOJISI IPH MOJATOTOBKE K IK3aMEHY;
— DK3aMEHAIIMOHHBIEC OMIIETHI;
— 3NIEKTPOHHBIE OJJAHKU TECTOBBIX 3aJaHH JUIsl MPOBEIEHUSI BXOJHOTO U TEKYIIET0 KOHTPOJIS, a
TaKk)Ke UTOTOBOM HpOMC)KyTOHHOﬁ aTTeCcTalluu 110 AUCIIUIIIINHE,
— 3JIEKTPOHHBIE OJJAHKU TECTOBOTO KOHTPOJISl IPU MPOBEECHUH J1a00PaTOPHBIX padboT

Jl1s mpoBeieHust KOHTPOJIS 3HAHUW, YMEHUN U HABBIKOB CTYJIEHTOB I10 AUCLUIUIMHE
pa3paboTaHbl:
— TEOpPETUYECKHE BOMPOCHI AJII CAMOKOHTPOJIS IIPU MOJATOTOBKE K SK3aMEHY;
ITepeyenb NpuMMepHBIX BOIIPOCOB /IS IK3aMeHa
1. Ymo exooum 6 cucmemy 6HeuiHe20 31eKmpOCHAOICEHUS 2OPHO20 NPEONPUAMUS?
2. Kaxoe ob6opynoBanue u cxembl npuMeHstorces Ha KPY oTxonsmumx ot noactaHMy TUHUAX?
3. Kakue UCTOUHHKH CBETA U OCBETUTENbHbBIE MPUOOPHI TPUMEHSIFOTCS] HA TOPHBIX
peANpUATHAX?
4. KakoBsl cxeMbl 1 000pYyJOBaHHE MEePEIBUKHBIX KOMIUIEKTHBIX TPaHCPOPMATOPHBIX
MOJACTaHIUNA?
5. Kaknmu mapamerpamu XapakTepHU3yHOTCSI CBETUIIBHUKH ?
6. KakoBbl Ha3HaueHUE, CXEMbl 1 000PY0BaHUE NEPEIBHUKHBIX PUKITIOUATETbHBIX TYHKTOB?
7. Kakue TpeOoBaHuUs IPEIBIBISIIOTCS K CXEMaM AJIEKTPOCHAOKEHHS KapbepoB?



8. KakoBbI TUITOBBIE CXEMBI BHYTPEHHETO JIEKTPOCHA0XKEeHUS KapbepoB?
9. Kakue TpeboBaHMS IPEIBSABISIOTCS K CXeMaM 3JIEKTPOCHAOKEHUS axT?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.

26.
27.

28.

29.

30.
31.

32.
33.
34.

35.

36.
37.

38.
39.
40.
41.

42.

43.
44.
45.
46.

47.
48.

KakoBbI THIIOBBIE CXEMBI BHYTPEHHETO 2JICKTPOCHA0XKEHUSI 000raTuTeNbHbIX (padpuk?
Yro sABIsieTCA NCTOYHUKOM 3JIEKTPOIHEPIUU HA TOPHBIX IPEAIPUATUAX?

Kakoe 31ekTpoobopyioBaHie yCTaHOBJICHO Ha OJTHOKOBIIOBBIX YKCKaBaTopax?
KakoBbI cXeMbI BHEIIIHET 0 3JIEKTPOCHA0KEHUS TOPHBIX MPEAIPUATHIA?

KakoBbl mpuurHbBI HU3KOTO K03 punimenra mourHocTn?

KakoBbl 0c00€HHOCTH 7EKTPUPUKALIMHY OTKPBITBIX TOPHBIX paboT?

Kakoe a5ekTpoo6opyioBaHUE YCTAaHOBIEHO HA OYPOBBIX CTaHKAX?

KakoBbl 0c00€HHOCTH 31eKTpUPUKALIMY HIaXT?

Kakoe 31ekTpoobopyioBaHie yCTaHOBICHO HA MHOTOKOBIIOBBIX 3KCKaBaTopax?
KakoBbl 0coOeHHOCTH AeKTpUDUKAITTN 000TaTUTEIbHBIX (haOpuK?

Kakoe aiekTpoobopy1oBaHNE YCTAHOBICHO HA KOHBEHEPHBIX YCTaHOBKAX ?

Kakue pexumMbl HeUTpanu 3JIeKTPUUYECKUX CETEH MCIIOJIb3YIOTCS HA 000raTUTENIbHBIX
¢dabpukax?

Kakoe 3:1ekTp0o060pyi0BaHNE YCTAaHOBIEHO HA IOIEMHBIX YCTAHOBKAX LIaXT?

Kakue pexxumbl HEMTpay IEKTPUYECKUX CEeTEl HCIONb3YIOTCS Ha Kapbepax M 1IaxTax?
Kakoe 31ekTpoobopyioBaHi€e yCTaHOBICHO Ha KOMIIPECCOPHBIX YCTAHOBKaX?

B ueM 10CTOMHCTBA M HEIOCTATKH CETH C U30JMPOBAHHOU U
[IyX03a3€MJIEHHOMHENUTpabio?

Kakoe a5ekTpoo0opy1oBaHUE YCTAaHOBIICHO HA BOJOOTIUBHBIX YCTAHOBKAX?

Ot kakux (aKTOpPOB 3aBUCUT TOK YTEUKHU B 3JEKTPUUECKOIN CETH 1IaXThl HANPSHKEHUEM JI0
1000B?

Kakoe a1ekTpoo6opyioBaHe yCTaHOBJIEHO Ha BEHTHJIATOPHBIX YCTAaHOBKAX IJIaBHOT'O
IIPOBETPUBAHUSA?

Kak ocyiecTBisieTcss KOHTPOJIb U30JILUU B JIEKTPUYECKHUX CETSIX HAIPSDKEHUEM 10
1000 B?

Kakoe 3:1ekTp0o060py10BaHiE YCTAaHOBIEHO HA TATOBBIX MOACTAHIMIX?

Kakwue anmaparsl 3aluInarT OT yTeUeK TOKA Ha 3€MJIIO B ceTAX HampsbkeHuem 10 1000
B?

Kak ocymecTBisiercs 3amura oT 0JHO(pa3HbIX 3aMbIKaHUH B ceTsax Bbime 1000 B?

Ha xaxoM npuHImne paboTaer 3alUuTHOE 3a3eMiIeHue?

Kak onpenensitoTcs 3neKTpuueckre Harpy3Ky JIeKTPOIPUEMHUKOB, JIMHUN U
TpaHchopMaTopoB?

Kakwue cucremsl 1 000py0BaHUE 3JIEKTPUUECKOTO OCBEIIEHUS TPUMEHSIOTCS Ha
Kapbepax?

Kak omnpenensiercst kaprorpaMma Harpy30K U MECTa pacrloIoKeHUs OACTaHIIMNi?

[To kakuM HOpMaM U Kakue pabodne MecTa 00eCreunBalTCsl HCKYCCTBEHHBIM
ocBenieHueM?

Kak ocymectBisiercst Bbi6op Tpanchopmaropon I'TIIT?

Kakue pabourie MecTa 1 Kak pacCUMTBHIBAETCSI OCBEILIEHNE TOYEYHBIM METO/10M?

Kak npousBoauTcs pacyeT JUHUMN 3JIEKTPOIIepeadn JUIsl TPYIIIBI 3J1EKTPOIPUEMHUKOB?
Kakue pabourie MecTa 1 KaKk pacCUMTHIBAETCS OCBELIEHNE METOA0M KO3 duIueHTa
UCIIOJIb30BaHUA?

KakoBbl OCHOBHBIE SHEPrEeTHUECKHUE TOKA3aTENH AIEKTPOX03MCTBA TOPHBIX
MPEANPUATHI?

KakoB nops1o0k pacyera OTKIIOHEHUH HAIIPSKEHUS Y AIEKTPONPUEMHUKOB?

Kak paccunthIBaeTcs 3allUTHOE 3a3€MJIEHHE Ha Kapbepax?

B ueM 3akinroyaeTcss METOI OTHOCUTENIBHOW OCBEIIEHHOCTH pacyeTa OCBEIICHHUS?

Kak ocyiecTBisieTcss HOpMUPOBaHHME PacXo/a MEKTPOIHEPTUH HA TOPHBIX
peanpusaTHsaX?

Yro Takoe KOAPPHUIUEHT MOIIHOCTH U KOA(PPHUIIUEHT PEaKTUBHON MOITHOCTH?

Kak ocymecTtBisiercs yder u TapuduKanus 3JeKTPOIHEPT U Ha TOPHBIX MPEAIPUATUAX?
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49.

50.

YT0 Takoe HE3aBUCUMBIN HCTOYHUK ITUTAHUSI B CUCTEME 3JI€KTpOCH3.6)KeHI/IH TFOPpHBIX
NPEINPUATHIT?
UTto Takoe pacyeTHBIC MIEKTPUUECKUE HATPY3KHU U KAKUMU METOJIJaMU OHH OTIPEIETISIOTCS?

51.KakoBbl 0COOEHHOCTH YCIOBHI 3KCILTyaTalluy 3JIEKTPOOOOPYIOBAHMS MALLTUH U

52.

KOMILICKCOB KaphepoB U TPEOOBAHUS, IPEIBIBIIEMbIC K UCIIOJIHEHUIO KApbEPHOTO
3JIEKTPOOOOPYIOBAHHS.

CoCTaBUTh ¥ KPATKO OMKCATh JICKTPUUCCKYIO CXEMY IMPUBO/IA XOI0BOI0 MEXaHH3Ma
POTOPHOIO KCKaBaTopa 1o cucreme I'-J, KpaTKo OIMKMCaTh ¥ 0XapaKTEPH30BaTh €€
0COOEHHOCTH.

53.0xapakTepu30BaTh 0COOCHHOCTH YCIOBUN AKCILTyaTallMH 3JIEKTPOOOOPYA0BaHUS MAIIMH

Y KOMIUIEKCOB IIaXT U MEPEUUCTUTH TPEOOBAHUS, TIPEIBSIBISIEMbBIE K UCTIOTHEHHIO
AEKTPOOOOPYTIOBAHUS.

54.0OxapakTepu30BaTh paboune peKUMbl U Harpy304HbIE TUIPaMMBbI 3JIEKTPOIIPUBOIOB

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

IJIAaBHBIX MEXAHW3MOB MHOT'OKOBILIOBBIX 3KCKaBaTOPOB.
CocTaBUTh M KPAaTKO OINKCATh CXEMY IEKTPOOOOpYIOBaHUS U YIPABICHUS CTaHKA
BpalaTeIbHOro OypeHHsl ¢ MHOTOJBUTaTeIbHBIM IIPUBOIOM.

KpaTko oxapakrepr3oBaTh YCI0BUS BOSHUKHOBEHUS [10KapOB OT 3JIEKTPUUECKOI0 TOKa,
MEpBbI UX NMPERYNPEKICHNUS U CIIOCOOBI TYIIECHUS.

OxapakTepn30BaTh OCOOEHHOCTH YCIOBHH 3KCILTyaTalllu JIEKTPOOOOPYJOBaHHS MALIUH
Y KOMIIJIEKCOB 000TaTUTENbHBIX (aOpHUK U NePEeYUCIUTh TPeOOBaHUSI, IPEAbABISEMbIE K
HCIIOJIHEHUIO JIEKTPOOOOPYI0BaHMUSL.

Kak ocymecTBiisieTcst IpoBepKa M UCIBbITAHUE 3a3€MIISIFOILUX YCTPOHCTB
AJIEKTPOYCTAaHOBOK Kapbepa?

OxapakTepu30BaTh paboyre peKUMbI U Harpy304HbIE JUarpaMMbl 3JIEKTPOIIPUBOIOB
IJIaBHBIX MEXaHU3MOB OJJHOKOBILIOBBIX 3KCKAaBaTOPOB.

CocTaBuTh ¥ KpaTKO ONKUCATh IPUMEPHYIO CXEMY 3a3€MIIIOIIEH CETH Kapbepa U yKa3aTb
IIapaMeTpbl €€ OCHOBHBIX 3JIEMEHTOB.

[TpuBecTH MpUMEpHBIE CXEMBbI AIEKTPOCHAOKEHHSI HEOONBIINX, CPETHUX U KPYITHBIX
KapbepoB, 0003HAYUTH OCHOBHBIE DJIEMEHTHI M KPATKO OMHUCATh MX OCOOCHHOCTH.
CocraButh cxemy nepsuuHoi kommyranuu ['TIII ropHoro nmpeanpusaTs aas NEPBUYHOTO
HanpspkeHus 35 kBce kopotko3zambikarenem u otnenurenem. Ha I'TIIT ycranosneHo aBa
cwioBbIX Tpancdopmaropa TM—10000/35.

[Tepeuncnuth OCHOBHBIE TPEOOBaHUS, KOTOPbIE HEOOXOAMMO COOIIOAATH MIPU
npoektuposanuu I'TII kapsepa.

[Tepeuncnuth OCHOBHBIE TPEOOBaHUS, KOTOPbIE HEOOXOAMMO BBIIOIHITH PU
MPOEKTUPOBAHUN YIaCTKOBBIX KapbePHBIX TPAHC(POPMATOPHBIX MMOACTAHLIUN U
MPUKIIOYATEIbHBIX ITYHKTOB.

OOBsACHUTH IPUPOY BO3HUKHOBEHUS aTMOC(EPHBIX MepeHANPsHKEHUI U CIOCO0BI
3alUThl BO3IYLIHBIX CETEH OT IPO30BBIX Pa3psIOB.
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