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Kpamudukanms HHKEHep MyTeil co00meHust
Dopma 00yueHus 3a04Hast
O0mas TpyaoeMKOCTh 8 3ET

Bunbl KOHTpOJIS Ha Kypcax:

9K3aMEHEI 5
3a4ueThl 4
KYPCOBEI€ ITPOEKTHI 5

Pacnpenesienne 4acoB AMCHUIIMHBI 0 KypcaM

Kypc 4 5
- Hroro
Bupn 3ansruii vII PIT v | P

Jlexunu 8 8 4 4 12 12
JlaGopatopHsie 4 4 4 4
[IpakTuueckue 4 4 4 4 8 8
KoHT. 4. Ha aTTecT. 2 2 2 2
Konr. 4. va arrecr. 8 |0,15 10,15 2,3 12,3 |2,45 |2,45
nepuog 9C
B ToM uncie B popme |8 8 73 |73 |81 81
MPAKT.MOATOTOBKH
Wtoro ay. 16 16 8 8 24 24
Konrakrhast pabora  |16,15 |16,15 (12,3 |12,3 |28,45 |28,45
Cam. pabora 88 88 161 [161 |249 |249
Yacel Ha KOHTPOJTb 3,85 13,85 16,7 |6,7 |10,55 |[10,55
HUtoro 108 |108 |180 |180 |288 |288
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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|dpopmupoBanue mpodecCHOHANBHBIX KOMIIETEHIINH B 001aCTH TPOSKTUPOBAHUS U SKCIUTyaTallil CUCTEM TATOBOTO
ANEKTPOCHAOKEHHSI, IPUHIIUIIOB MOCTPOCHHS, pAOOTHI M OCHOBHBIX XapaKTEPUCTHK ITUX CHCTEM

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (paszern) OIT: |E1.B.08

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

ITK-3 CriocoGeH BecTH OIEepaTUBHOE YIpaBlIeHUE pabOTON yCTPOUCTB 31eKTpOCHA0KEH s U1 OecriepeOOMHOro 3IEKTPOCHAOKEHUS]
TATOBBIX M HETATOBBIX OTPEOUTENEH JKeIe3HOA0POKHOTO TPAHCTIOPTa

[TK-3.3 Ananu3upyeT paboTy CUCTEMBI TATOBOTO 3JIEKTPOCHA0KEHHUS B HOPMAJILHOM U aBAPUIHOM PEIKHUMAX

ITK-8 CriocoGeH BBINOIHATH IPOEKThI YCTPOHCTB NEKTPUPUKALIMY U 3TEKTPOCHAOKEHUS U pa3pabaThiBaTh K HUM TEXHUUECKYIO
JIOKyMEHTaIHIO

[1K-8.2 BeInosHseT pacueTsl, BHIOOP U MPOBEPKY 000PYIOBAHHS, COCTABIISACT CXEMbI 00BEKTOB MPH MPOCKTUPOBAHUN CUCTEM
ANIEKTPOCHAOKEHHS

17.100. Mpodeccuonanbubiii cranaapt "CHEINUAJIUCT MO TEXHUYECKOU MOJIEPKKE IMPOIIECCA
3KCILTYATAIIMM YCTPOMCTB DJAEKTPUOPUKAILIAA U DJIEKTPOCHABXKXEHUS KEJE3HOJAOPOXKHOI'O
TPAHCIIOPTA", yrBep:kaénHblii npukazom MUHHCTEPCTBA TPYAA U coluaabHOii 3amuThl Poccuiicko ®enepauun ot 15
uiond 2020 r. N 334u (3aperucrpupoBad MuHuctepersoM octuuuu Poccuiickoii ®@egepanuu 20 uions 2020 r.,
peructpanuonnslii N 59018)

ITK-8. C. MOHUTOPUHT pabOThl YCTPOUCTB KOHTAKTHOMN CETH, TATOBBIX MOJCTAHIUH 1 SHEPreTHKH
C/02.6 OxazaHue MPaKTHYSCKON MTOMOIIN AUCTAHIIUSAM JJICKTPOCHAOKEHHS TI0 TIPEAYTPESKIACHUIO TOBPEKIACHUH YCTPOHCTB
EKTPUDUKALNY U FNEKTPOCHAOKEHUS

[IK-8. E. Ynpaenenue paboToii 2JIEKTPOTEXHUYECKOH 1a00paTopun
E/02.7 Opranuzanus pa3paboTKH HOPMATHBHO-TEXHUUECKON TOKYMEHTAIIUH, TEXHHYECKIX MEPONPUATHI 10 OpraHU3alliy mpoliecca
9KCIUTyaTalllH, Pa3BUTHUS U 0OecrieueHHs padOThl YCTPOHCTB 3JEKTPUPHUKALINY U SIEKTPOCHA0KEHHS )KEIE3HOIOPOKHOTO TPAHCIIOpTa

B pe3yabTaTte ocBOeHHS IMCHUIINHEI (MOAYJIs1) 00y4Yarommiics T0JKeH

3.1|3nare:

3.1.1|o0mee ycTpOHUCTBO CHCTEM TATOBOTO AIIEKTPOCHAOKEHHS; CXEMBI TUTAHNUS TSATOBOW CETH MOCTOSHHOTO U IEPEMEHHOTO TOKA,;
OCHOBHbBIE ITApaMETPhI CUCTEMBI TATOBOTO 3JIEKTPOCHA0KEHUS; 001Iee YCTPOICTBO TATOBBIX NOACTAHIIUN M CXEMBbI ITUTAHHS
TSATOBOM CETH, CHIIOBOE 000pyIOBaHHE, HA3HAUECHHE QHIBTP-YCTPONHCTB, KOMIIEHCATOPOB PEAKTUBHOW MOIHOCTH; PEYKHMBI
paboThI — TTa, pEKyINepaIys; OCHOBHBIE CITIOCOOBI IHEProcOEPEKEHUS HAa TPAHCIIOPTE, IOKa3aTeNnu SHeprodddexkruBHOCTH

3.2|YmerTn:

3.2.1|Ipou3BOAUTE PacUeT CUCTEMBI TATOBOTO 3JIIEKTPOCHAOKCHUS, OTIPENEIIATh IOTEPH SHEPTUH U NaJIeHHe HAIIPSOKCHUS B
TATOBOM CeTH; pa3pabaThIBaTh MEPONPHUATHS 10 YCUJICHHIO TATOBOM CETH; BBINOJIHATH TATOBBIE PacUeThl; IPOU3BOAUTD
pacyeT CUCTEMBI TSTOBOTO IEKTPOCHAOKEHNUS, OLIPEAEIATh PACCTOSHUE MEXY TATOBBIMU IIOACTAHIUAMHU, MOLIHOCTh
TATOBBIX MOJCTaHIUH, HATPY3KH OCHOBHOTO 000PYIOBAaHMS TATOBBIX IOJCTAHINUI; PACCUNTHIBATH PACXOJ IJIEKTPOIHEPTHH;
TPOM3BOIHUTH pacyeT Mokas3areseil 3HeprodaGpHEeKTUBHOCTH CHCTEMBI TATOBOTO 3IEKTPOCHAOKEHHS

3.3|Baagern:

3.3.1|meToarKkamMu pacueTa, BBIOOpA U MPOBEPKH KOHTAKTHOM MOJIBECKH; CIICIIMATM3UPOBAHHBIME TPOTPAMMaMH O Pac4eTy
CHCTEMBI TATOBOTO JIEKTPOCHAOKEHHUS; METOTMKAMH PAacieTa, BEIOOpa 1 IPOBEPKU TpaHC(HOPMATOPOB;
CHEMAIM3UPOBAHHBIMHU MPOrPAMMAaMHU 10 PACUETY CUCTEMBI TATOBOTO 3JIEKTPOCHA0KEHHS; METOJAMHU OLICHKH Pacxo/ia
TOIUIMBHO-3HEPTETHUECKHUX PECYPCOB

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumenoBanmue pa3zesioB U TeM /BUJ 3aHATUS/ Cemectp / | Yacos | Ilpumeuanue
3aHATHHA Kypc

Pa3gen 1. CucreMbl TATOBOI0 3JIEKTPOCHA0KeHHs KeJe3HbIX J0pOor,
METPONOJIMTEHOB M JPYIrHX BHJIOB 3JIEKTPUYECKOr0 TPAHCIOPTA

1.1 CTpyKTypa 3IeKTpOCHA0KEHHS JKeJIe3HOH Toporu. CHCTEMBI TATOBOTO 4 1
JNIEKTPOCHAOKEHHUSI JKENe3HbIX gopor /JIek/

1.2 Cxema BHELIHETO 3JIEKTPOCHAOKEHHUS TATOBBIX MOACTAHIUH [T CUCTEM 4 1
ANEKTPUYECKOH TATU MOCTOSHHOTO U TIEpeMEHHOro Toka /Jlex/

1.3 TpexmnpoBoHas CUCTEMa TATOBOTO AJIEKTPOCHAOKECHHUS TIEPEMEHHOTO  TOKa 4 1
[Jlex

1.4 CTBIKOBaHME YYaCTKOB C Pa3/IMUHbIM HAIPSHKEHUEM B TATOBOI CETU WU C 4 1

pa3NUYHBIMU CHCTEMaMu Toka /JIex/

1.5 3apyOeKHbIE CUCTEMBL TATOBOIO 3/IEKTpocHa0 eHus /JIex/ 4 1




1.6 CucTeMbl 3IeKTPOCHA0KEHHS METPOIIOJIUTEHA U IPYTUX BUIOB 1
ANEKTPUYECKOTO TpaHcnopra /Jlex/
1.7 [MuTtanue HeTArOBBIX IOTpeduTeNneit /Jlex/ 1
1.8 UccnenoBanne cucTeMsl MOCTOSHHOTO ToKa 3,3 kB /JIa6/ 1 IIpakTuueckas
IOATOTOBKA
1.9 HccnenoBanue cucteMsl nepeMeHHoro Toka 27,5 kB /J1a6/ 1 IIpakTuueckas
IIOATOTOBKA
1.10 HccnenoBanue cxeM MUTaHUS KOHTaKTHOM cetn /J1ab/ 2 IIpakTuyeckas
IIQJITOTOBKA
Paznes 2. DiekTpuyecKkue NapaMeTpbl 31eMEHTOB CHCTEMBbI TTOBOI'0
3J1eKTPOCHAOKEHU S
2.1 DNeKTpHYECKUE XapaKTSPUCTUKH IIEMEHTOB CHCTEMBI TATOBOTO 1
AJIEKTPOCHA0XKEHHS U UX pacuet /Jlek/
2.2 Tsroselie penbcoBbie 1enu /JIek/ 1
2.3 ComnpoTHBIICHHE TATOBOM CETH MOCTOSHHOTO TOKa /JIek/ 1
24 ComnpoTHBIICHHE TATOBO# CeTH MepeMeHHOTro Toka /JIek/ 1
25 KauecTBO 3JIeKTpUYECKOH SHEPTUH U €T0 MoKa3aTeNu. BiusHue n3MeHeHH 1
HAMpsHKEHHsI Ha PaboTy AIIEKTPHYECKUX IOKOMOTHBOB M TIPOITYCKHYIO
CIOCOOHOCTh yyacTKa jkeJie3Hoit noporu /JIex/
2.6 Comnporusienue Tsropoit cetu /TIp/ 2 TIpakTuueckas
[IOJITOTOBKA
2.7 PacueT TOKOB Harpy3Kku TATOBBIX mojcTaniuit /TIp/ 2 TIpakTuueckas
[IOJITOTOBKA
2.8 Pacuer Harpy30K CHCTEMBbI TATOBOTO IEKTPOCHAOKEHUS 1O TPadHKY ITBIDKCHHUS 4 IpakTHdeckast
moesnos /TIp/ MOJITOTOBKA
Pa3znen 3. CamocTosiTesibHast padoTa
3.1 IMoxaroroska K nekiusm /Cp/ 4
3.2 IMonroroBka k npakTudeckuM padoram /Cp/ 4
3.3 IToxroroBka k abopaTopHbiM padotam /Cp/ 4
3.4 IMoxaroroska K sekiusm /Cp/ 2
3.5 IMonroroBka k npakrudeckuM padortam /Cp/ 4
3.6 Beimonnenne KIT /Cp/ 70 TIpakTuueckas
[IOJICOTOBKA
3.7 HecuMmMeTpHst TOKOB M HAMPSHKEHHH B CHCTEME TATOBOTO JIEKTPOCHAOKEHHUS 6
nepeMeHHoro Toka /Cp/
3.8 Komnencauus peaktuBHO# MomHOCTH. [IpogonbHas komnencanus. [lonepeunas 6
kommencanus /Cp/
3.9 VYcuneHne cUCTEeMBI TATOBOTO JeKTpocHabkerHus /Cp/ 6
3.10 Pexynepanus snexrpudeckoit sneprun /Cp/ 6
3.11 IMocTpoeHne BEKTOPHOM JHarpaMMbl paboThl Tpexa3Horo TpanchopmaTopa Uit 6
MTUTaHUs TATOBOM Harpy3ku /Cp/
3.12 OmnpeneneHue TOKOB (GUIEPOB KOHTAKTHOM ceTH /Cp/ 6
3.13 BEI160p 95KOHOMHYECKOTO ceueHUsI KOHTakTHOH cetn /Cp/ 8
3.14 Pacuer nmotepp HanpspkeHHsT B KOHTaKTHOM cetn /Cp/ 6
3.15 Tsrossie pacuets /Cp/ 8
3.16 Br100op TpanchopmMaTopHO MOIIHOCTH C Y4€TOM PaHOHHOW TATOBOM HArpy3ku 8
/Cp/
3.17 Pacuer noreppb HanpspKEHUS B KOHTaKTHOH cetu /Cp/ 10
3.18 OmnpezesneHne TOKOB ycTaBku (GuaepoB koHTakTHOU cetH /Cp/ 10
3.19 PaspaboTka MepornpusTuii no sueprocoepexeruto /Cp/ 10




3.20 Pacuer nponyckHoO# ciocOGHOCTHY ydacTKa IO YCIOBUSM 3JIEKTPOCHAOKEHUS 5 21

/Cp/
3.21 ITocTpoeHune 1 pacueT MTHOBEHHBIX CXEM Pa3IM4HbIMU criocobamu /Cp/ 5 24
3.22 Mogenupoanue padotsl ycrpoiicts CTO B nporpamme KOPTOC /Cp/ 5 20

Pa3nen 4. KoHTaKTHBIE Yachl HA aTTECTAIHIO

41 3auer /KD/ 4 0,15
4.2 3amura KIT /KA/ 5 2
4.3 Dx3amen /KD/ 5 2,3

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIE MaTepUabl 17151 IIPOBEACHUS MIPOMEKYTOUHON aTTeCTalli 00yYarOUUXCsl IPUBECHBI B IPUIOKEHUH K pabodeit
porpamMMe TUCIUIUINHEIL.

DOopMBI ¥ BUJIBI TEKYIIETO KOHTPOJIS IO TUCHUIUIMHE (MOJLYJIIIO), BUJIBI 3a/JaHUH, KPUTEPHUU UX OLIEHUBAHUS, pacrpe/iesieHue 0aioB 1Mo
BUJIaM TEKYIIEro KOHTPOJISl pa3paldaTbIBalOTCs MPEroiaBaTesieM JUCIUILIHHEI C YIETOM €€ CIelM(UKN U JOBOJIATCS 10 CBEACHHS
00yJaroIUXCs Ha IEPBOM y4eOHOM 3aHSTHH.

Texymmidi KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS MPEMNOAaBaTeNIeM JUCIUILTUHBI (MOYJIs), KaK MPaBHJIO, C UCIIOJIb30BAHUEM
DOUOC unu myTeM NpOBEPKH MUCHbMEHHBIX Pa0OT, MPEYCMOTPEHHBIX pPA00OYHMH MPOrpaMMaMH TUCHUIUINH B PAMKaX KOHTAKTHOM
paboThI ¥ CaMOCTOSITENBHON pabOThl 0OyUaromuxcs. [ GUKCHpoBaHUs pe3yIbTaTOB TEKYIIETO KOHTPOJISI MOXKET HCIIOJIb30BAThCS
BUOC.

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHHME JTUCIIUIIJIMHBI (MOAY JI5I)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHast TMTEpPaTYypa

ABTODBI, COCTaBUTETHN 3ariaBue Mznarensc D1. agpec
TBO. TOJI

JI1.1 |Yepnos IO. A. DnexTpocHaOKeHHE KETE3HBIX A0por: yueoHoe mocodbue  |[MockBa: https://umczdt.ru/books
IS CIIELIUAJIVICTOB YMIlno |/41/39327/

o0pazoBaH
HIO Ha
HKENe3HOI0
POKHOM
TPAHCIIOPT
e, 2016

6.1.2. JlonoTHuTeIbHAS IUTEPATYPaA

ABTOpBI, COCTABUTEIH 3arnaBue W3parensc . agpec
TBO. TOJI
J12.1 |[Comos B. U., lllypoB |CHCTEMBI 2JIEKTPOCHA0KEHHUS DIEKTPHIECKOTO TpaHcmopTa |Mocksa: https://urait.ru/bcode/4
H. 1. Ha MMOCTOSIHHOM TOKe B 2 4. YacTh 1: YueOHHK IOpaiir, 38001
2019

J12.2 [Comos B. U., IllypoB  |CucTeMBI AJIEKTPOCHAOKEHUS JIEKTPHYECKOT0 TpaHcmopTa |Mocksa: https://urait.ru/bcode/4
H. U. Ha MMOCTOSIHHOM TOKe B 2 4. YacTh 2: Y4ueOHHK IOpaiir, 38921
2019

6.2 UH(popManmoHHbIe TEXHOJIOTHH, UCII0JIb3yeMble PH 0CYLIeCTBJIEHHH 00pPa30BaTeIbHOTO NMPoIecca Mo JHCHHIINHE
(Mony.J10)

6.2.1 IlepeyeHb JIMLIEH3HOHHOI0 1 CBOOOJHO PACIIPOCTPAHAEMOr0 NPOrpaMMHOI0 o0ecnedeHust

6.2.1.1 |HporpaMMHo-TeXHonorHlieCKHﬁ xomiutekc «ES-NEW1.1»




6.2.1.2|MS Office

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U  MH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

[Ipodeccnonanphbie 6a3bl JaHHBIX:

6.2.2.2

DHepreTudeckoe 000pyJI0BaHUE U CPEICTBA aBTOMAaTH3aIMK: http://www.nfenergo.ru/rus.html

6.2.2.3

OHeprerudeckoe 000py0BaHKHE U CPEACTBA aBTOMaTu3aiuu: https://www.electroshield.ru/

6.2.2.4

baza nanubIx O6T)€)11/IH€HI/I$I HpOI/I3BO)1I/ITeJ'IeI71 menesHo;{opom—loﬁ TCXHHUKHU - WWW.OpZt.rU

6.2.2.5

I/IH(bOpMaLII/IOHHI)Ie CIIPAaBOYHBIC CUCTEMBI:

6.2.2.6

NudopmarnmonHo-npasoBoil noprai I"'apant http://www.garant.ru

6.2.2.7

WudopmaimonHo cripaBouHas cuctema KoncynpranT mmoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1

Y4eOHble ayIUTOPUH IS TPOBEICHHS 3aHATHIH JICKIIMOHHOTO THIIA, YKOMIUIEKTOBAaHHBIE CIIEIUATIM3UPOBAHHON MeOEIbIo U
TEXHUYECKUMH CPEACTBaMH 00yUeHHs: MyJIbTUMEINITHOE 000pyJ0BaHUE IS IPEeloCTaBIeHHs yueOHoH nHpOopMau
OoJIBILION ayIUTOPHHY H/WITH 3BYKOYCHIIMBAOLIee 000pyA0oBaHHUE (CTAIMOHAPHOE MIIH IEPEHOCHOE).

7.2

Y4eOHble ayTUTOPUH JUI POBECHNUS 3aHITUH 110 TPAKTUKE, TPYIIIOBBIX U MHIAMBUIYAIBHBIX KOHCYJIBTAUH, TEKYLIETO
KOHTPOJISI ¥ TPOMEXKYTOYHOH aTTeCTalllH, YKOMIUIEKTOBAHHbIE CIIEIHAIN3UPOBAHHON MEOENbI0O M TEXHUIECKHUMHU
cpencTBaMu 00y4eHMs: MyJIbTUMEUITHOE 000pyI0BaHHE U/UIIU 3BYKOYCUIIMBAIOIIee 000pyL0BaHHE (CTALMOHAPHOE UIH
MIEPEHOCHOE)

7.3

TTomeneHus 11 cCaMOCTOSTEIBHOM PabOThI, OCHALIICHHBIE KOMIIBIOTEPHOI TEXHUKOW C BO3MOXHOCTBIO MOJKITIOYEHHUS K
cetn "MuTepHeTr" 1 0OecnieueHUEM I0CTYyIa B 3JIEKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

7.4

Tomemenust 1 XpaHeHHsT © TPOGUIAKTHIECKOTO 00CTy)KUBaHUS y4eOHOTO 000pyIOBaHHS

7.5

KommproTepHBIi KIacc co CreHaIn3upOBaHHBIM ITPOTPaMMHBIM 00ecTieueHneM TSI BBIIOHEHNMS Ta00paTOPHBIX padboT

7.6

TTomenienus 1 KypcOBOTO MPOSKTUPOBAHHS / BBIIOJIHEHUS KYPCOBBIX PadOT, YKOMIUIEKTOBAHHBIE CIICIIHATHM3MPOBAHHON
MeOenbi0 U TEXHHIECKIMH CPeICTBaMU 00y4YeHUs (CTAllMOHAPHBIMHU HIIH IIEPEHOCHBIMH).




