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Bunpt KOHTPOJIA Ha Kypcax:

JIK3aMEHBI 5
3a4eTHl 4
KypCOBBIE IPOEKTHI 5

Pacnpenesienue yacoB IMCUMIJIMHBI 10 Kypcam

Kypc 4 5
— HUroro
By 3ansTuit yII PIl Vi PII

Jlexrun 8 8 4 4 12 12
Jla6opaTopHbIe 4 4 4 4
[IpakTuueckue 4 4 4 4 8 8
KoHT. 4. Ha aTTecT. 2 2 2 2
Konrt. 9. Ha arTect. B (0,15 0,15 2,3 |23 [245 (245
nepuog OC
B Tom umcne B 8 8 73 73 81 81
dopme
MPaKT.IOATOTOBKH
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Hroro 108 108 180 | 180 | 288 288
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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | dopmupoBanne nmpodeccHoHATBHBIX KOMIETECHINH B 001aCTH MPOSKTUPOBAHMS U IKCILTYaTAI[HH CHCTEM TATOBOTO
JNIEeKTPOCHAOKEHH S, IPUHIIUIIOB TOCTPOCHUS, PAOOTHI M OCHOBHBIX XapaKTEPUCTUK ITUX CHCTEM

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pazoen) OIT: | b1.B.08

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

[IK-3 CnocobeH BecTH OmepaTHBHOE yIIpaBiIeHHe paboTOH yCTPOHCTB MIEKTPOCHAOKEHH At Oecriepe0oifHOro
JIEKTPOCHAOKEHHUS TATOBBIX U HETSATOBBIX MOTPEOUTENEH JKEIe3HOI0POKHOI0 TPAHCIIOpTa

[1K-3.3 AnammupyeT paboTy CHCTEMBI TSATOBOTO 3JIEKTPOCHA0KEHHSI B HOPMAJIBHOM M aBapHUIHOM PEeXUMax

TIK-8 CriocoGeH BBIMOTHSTH IPOEKTHI YCTPOHCTB AJIEKTPU(DUKAILIMU U SIEKTPOCHA0KEHHS U pa3padaThiBaTh K HUIM TEXHHUECKYIO
JOKyMEHTAIHIO

[1K-8.2 BrimonHsAeT pacdeTsl, BEIOOp U IPOBEPKY 000pYAOBaHHS, COCTABISIET CXEMBI 00BEKTOB IIPU MPOSKTUPOBAHUU CUCTEM
EKTPOCHAOKEHHUS

17.100. Ipodeccuonanbublii crangapt "CIHEHNUAJUCT IO TEXHUYECKOU NNOAJAEPKKE TPOUHECCA
IKCIUTYATAIIMM YCTPOMCTB JIEKTPUPUKAIIAA U JEKTPOCHABKEHMSA )KEJE3HOIOPOKHOI'O
TPAHCIIOPTA", yrBepaxaéHHbIH NpUuKa3zoM MUHHCTEPCTBA TPYAA H COLUANBHOM 3amuThl Poccniicko ®@enepauun or 15
uions 2020 r. N 334n (3apeructpupoBad MunucrepcTsoM octunuu Poccuiickoii @eaepanuu 20 uroas 2020 r.,
peructpannonHbiii N 59018)

ITK-8. C. MOHUTOpUHT pabOThI YCTPOHCTB KOHTAKTHOM CETH, TATOBBIX MOACTAHIUH 1 SHEPTECTUKH
C/02.6 Oxa3aHne MpaKTHYECKOH ITOMOIIH JUCTAHIIAM JIEKTPOCHAOKESHHU 10 TIPEAYTIPEXKICHUIO TOBPEKICHUH YCTPOUCTB
9NEKTpU(PUKALIUH U DIEKTPOCHAOKEHUS

[IK-8. E. Vipanenue paboToil 2J1eKTpOTeXHUUECKOH 1abopaTopun

E/02.7 Opranusanus pa3paboTKu HOPMATHBHO-TEXHUUYECKOH JOKYMEHTAlUH, TEXHUIECKUX MEPONPHATHI IO OpraHU3aIuu
Hpolecca YKCIUTyaTalluy, Pa3BUTHSI U 00eCTIeueHHUs pabOoThI yCTPOHCTB MEKTPUPUKALNN U 3TIEKTPOCHAOKECHHS JKEIE3HOIOPOXKHOTO
TpaHCIIopTa

B pesyabTare ocBOeHMs TUCHHUILUIMHBI (MOAYJ151) 00y4arouuiics 10J5KeH

3.1 | 3narh:

3.1.1 | obmee yCTpOHCTBO CUCTEM TATOBOTO 3JIEKTPOCHA0KEHUS; CXEMBI ITUTAHUS TATOBOW CETH IMIOCTOSIHHOTO U TIEPEMEHHOT0
TOKa; OCHOBHBIE TIAPAMETPBI CUCTEMBI TATOBOTO AJIEKTPOCHA0KEHHS; 00IIee YCTPOHCTBO TATOBBIX OACTAHIINN M CXEMBI
MUTaHMS TATOBOM CETH, CHIIOBOE 000pYIOBaHKE, HA3HAYCHHE (DHIBTP-YCTPOUCTB, KOMIICHCATOPOB PEaKTHBHON
MOIITHOCTH; PEKUMBI paObOThI — TATA, PEKYIEpaIisl; OCHOBHBIC CIIOCOOBI SHEPTOCOCPEIKEHHSI HAa TPAHCIIOPTE, MOKA3aTeIN
9HeprodhHeKTHBHOCTH

3.2 | YmeTh:

3.2.1 | mpOM3BOANTH PacUeT CHCTEMBI TATOBOTO AJIEKTPOCHA0KEHHS, ONPEACIATE TIOTEPH YSHEPTHA U NaJeHUE HANPSDKCHUS B
TATOBOH CETH; pa3padaThIBaTh MEPONPHUATHS 10 YCHICHUIO TATOBOH CETH; BBIIOIHSATE TATOBBIC PACUCTHI; IPOU3BOAUTD
pacdeT CUCTEMBI TATOBOTO ANEKTPOCHAOKEHHS], ONPEEISATh PACCTOSHUE MEXKIY TSATOBBIMH HMOACTAHIIUAMHU, MOLTHOCTD
TSTOBBIX MOACTAHINH, HArpy3KH OCHOBHOI'O 000PYIOBaHNUS TATOBBIX MOACTAHIMN; PACCUUTHIBATD PACXO]] JCKTPOIHEPTUH;
TIPOM3BOANTE PAacdeT MoKa3areneil sHepro’GHEeKTHBHOCTH CHCTEMBI TATOBOTO MIEKTPOCHAOKEHHS

3.3 | Baagern:

3.3.1 | MeToaukaMu pacuera, BbIOOpa M IMIPOBEPKH KOHTAKTHOHN MOJIBECKH; CIICNNATM3UPOBAHHBIMHI POrpaMMaMH IO PacueTy
CHCTEMBI TSATOBOTO AJICKTPOCHA0KEHHS; METOANKAMH pacyeTa, BEIOOpa 1 IIPOBEPKH TPaHC(HOPMATOPOB;
CHeNUaTN3UPOBAHHBIMU IPOrPaMMaMH MO pacdeTy CUCTEMBI TATOBOTO IEKTPOCHAOKEHHS; METOAaMH OLIEHKH pacxoja
TOIJIMBHO-3HEPI€TUUECKUX PECYPCOB

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon HanmeHoBaHue pa3/iesioB U TeM /BHJ 3aHATHUS/ Cemectp | Yaco | Ilpumeuanue
3aHATHSA / Kype

Pazgen 1. CucremMbl TATOBOro 3JeKTPOCHA0KEHHUS KeJIe3HbIX 10por,
METPONOJIUTEHOB M JPYTHX BHIOB 3JIEKTPHYECKOr0 TPAaHCIIOPTa

1.1 CTpyKTypa 3IeKTpOocHa0KEHHUS JKeNe3HOH 1opord. CHCTEMBI TATOBOTO 4 1
ANIEKTPOCHAOKEHHUSI XKEIe3HbIX gopor /JIex/

1.2 Cxema BHEIIHET0 AIICKTPOCHA0KEHHUS TATOBBIX ITOJCTAHIIUH IS CHCTEM 4 1
QIIEKTPHYECKON TATH IIOCTOSTHHOTO U ITepeMeHHOro Toka /JIex/

1.3 TpexmpoBoHAs CHCTEMA TATOBOTO AIIEKTPOCHA0KEHUS IepeMeHHOro Toka /JIex/ 4 1

1.4 CTBIKOBaHUE YYACTKOB C Pa3IHMYHBIM HAMPSYKEHUEM B TATOBOM CETH WK C 4 1

pa3IMIHBIMH CHCTeMaMH Toka /JIek/

1.5 3apy0OexKHbIe CHCTEMBI TSATOBOTO 3JICKTpocHa0)KeHus /JIek/ 4 1




1.6

CucTeMbl IIEKTPOCHAOKEHHS METPOITOIUTEHA U IPYTHX BH/IOB JIEKTPUUSCKOTO
Tpancnoprta /JIex/

1.7 IMuTanue HeTATOBBIX IOTpedUTENeit /JIex/ 1
1.8 HccnenoBanne cucTeMbI OCTOSHHOTO Toka 3,3 kB /JT1ab/ 1 IIpakrtuueckas
MOATOTOBKA
1.9 HccnenoBanne CHCTEMBI TepeMeHHoro Toka 27,5 kB /J1a6/ 1 [IpakTuueckas
ITOATOTOBKA
1.10 HccnenoBanne cxeM MUTaHUS KOHTAKTHOH cetr /J1ab/ 2 IIpakTuyeckas
MOATOTOBKA
Pazpaes 2. dnexkTpuyeckue napaMeTphbl 31eMEHTOB CHCTEMbI TITOBOI0
JIEKTPOCHAGKEHUST
2.1 DNeKTpHUYECKUE XapaKTEPUCTUKH IIEMEHTOB CHCTEMBI TATOBOTO 1
AJIEKTPOCHAOKEHHS U UX pacueT /JIex/
22 TsroBeie penbcoBble uenu /Jlex/ 1
2.3 CormpoTuBieHNE TATOBON CETH MOCTOSIHHOTO ToKa /JIek/ 1
2.4 CoIpoTHBIICHUE TATOBON CETH MEPEeMEHHOro ToKa /JIex/ 1
2.5 KauecTBo anexkTpudeckol 3HEpruy U ero nokasarenu. BiausHue u3sMeHeHni 1
HAINPsDKCHUS Ha PaboTy dJIEKTPUIECKUX JIOKOMOTHBOB H IIPOITYCKHYIO
CIIOCOOHOCTB yJacTKa JKeJie3HO! oporu /JIex/
2.6 Comporusinenue TaroBoi cetu /I1p/ 2 [IpakTnueckas
MOATOTOBKA
2.7 PacueT TOKOB Harpy3ku TAroBbIX moactaniwmii /I1p/ 2 [IpakTuueckas
HOTOTOBKA
2.8 Pacder Harpy3ok CHCTEMBI TATOBOTO AJICKTPOCHA0KEHHS 110 TpaduKy IBIDKCHUS 4 [pakTHyeckas
moe3noB /T1p/ MOJITOTOBKA
Pazgen 3. CamocrosiTesqibHas paGoTa
3.1 IToaroroBka k siekiusm /Cp/ 4
3.2 IToxgroroBka k mpaktuueckum padoram /Cp/ 4
33 IMoaroroska k mabopaTopHbIM paboram /Cp/ 4
34 ITonroroBka k siekiusm /Cp/ 2
3.5 IToxroroBka k npaktudeckuM padboram /Cp/ 4
3.6 Bermonuenne KIT /Cp/ 70 IIpakTuveckas
ITOATOTOBKA
3.7 HecnmmeTpnst TOKOB M HaIIPsHKEHUH B CHCTEME TATOBOTO 3JICKTPOCHA0KEHHUS 6
nepemMeHHoro Toka /Cp/
3.8 Kommnencanus peaktuBHOM MotHOCTH. [IpononbHas komnencanus. [Tonepeunas 6
xommeHcanus /Cp/
3.9 YcuneHue CHCTEMBI TATOBOTO AeKTpocHa0keHus /Cp/ 6
3.10 Pexynepanus anekrpudeckoit suepruu /Cp/ 6
3.11 ITocTpoeHne BEKTOPHOM AMarpaMMbl paboThl TpexdasHoro TpaHchopmaropa mis 6
MUTaHUs TATOBOW Harpy3ku /Cp/
3.12 Omnpenenenne TOKOB GpuaepoB KOHTaKTHOH cetH /Cp/ 6
3.13 BrI60p 3KOHOMHUYECKOTO CeueHHUsI KOHTaKTHOH ceTtn /Cp/ 8
3.14 PacueT moreph HanpspkeHUs B KOHTaKTHOU cetn /Cp/ 6
3.15 Tsrossie pacaeTst /Cp/ 8
3.16 Br160op TpanchopMaTopHO MOIIHOCTH ¢ Y4€TOM pailOHHOM TATOBOM 8
Harpy3ku /Cp/
3.17 Pacder moreps HanpsKeHNS B KOHTaKTHOH ceTH /Cp/ 10
3.18 OmnpeneneHue TOKOB YCTaBKH (pUIEPOB KOHTAKTHOH cetu /Cp/ 10
3.19 Pa3paboTka MeponpusThii Mo sHeprocoepexeruro /Cp/ 10




3.20 Pacuet npormycKkHOH CIIOCOOHOCTH yJacTKa MO YCIOBHUAM 5 21
anekrTpocHadkenus /Cp/

3.21 TTocTpoeHue 1 pacyeT MTHOBEHHBIX CXEM PasInIHbIMU criocobamu /Cp/ 5 24

3.22 Mopnemuposanue pabdots! ycrpoiicts CT3 B mporpamme KOPTOC /Cp/ 5 20

Paznen 4. KoHTaKTHDBIE Yachl HA aTTeCTAaluIo

4.1 Bauet /KD/ 4 0,15
4.2 Bammura KIT /KA/ 5 2
43 Dx3amen /KD/ 5 2,3

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHblEe MaTepHanbl A IPOBEACHUS MPOMEXKYTOUHOH aTTecTaly 00y4aloIUXCsl IPUBEJECHB! B MPUIOKEHUU K
paboueit mporpamMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS 0 AUCHUIUTHHE (MOIYIIO), BUIBI 3aaHUH, KPUTEPHH X OICHUBAHHUS,
pacmpeneneHye 6aIoB IO BUAAM TEKYILIET0 KOHTPOIs pa3pabaThIBaOTCs MpenoaaBaTesieM JUCIUIUINHEI C YUETOM ee CIIeU(UKY U
JIOBOJISITCSL 10 CBE/ICHNUSI 00Y4aIOIIUXCs HA IEPBOM y4eOHOM 3aHATHH.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBISICTCS IIPEIoiaBaTesieM JUCIUIUIMHEI (MOIYIs) B paMKax KOHTAaKTHOH

PabOTHI U caMOCTOATETBHOM PaboThl o0yuarommxcs. [t pUKCHpOBaHUS PEe3yabTATOB TEKYIIETO KOHTPOIIS MOXKET HCIIOIB30BAThCS
SUOC.

6. YAEBHO-METOJINYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. PexoMenayemas aureparypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arinaBue W3parensc Om1. aapec
TBO, TOX
JI1.1 | ITemmukuH A. A., . DIeKTpOCHA0KEHHE JKEJIE3HBIX TOPOT: y4eOHOe mocooue , 2023 https://e.lanbook.com/bg

Jlecnuxos . B.

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIIOJb3YyeMble P OCYIIECTBJIEHNH 00Pa30BaTeIbHOI0 MpoLecca no AUCHHUILINHE
(Mony.J10)

6.2.1 IlepeveHb JUIIEH3MOHHOTO U CBOOOIHO PACIPOCTPAHIEMOTr0 MPOrPAMMHOT0 00ecTedeHust

6.2.1.1 | IIporpammHO-TexHONOrH4Yeckuii komruieke «ES-NEW1.1»

6.2.1.2 | MS Office

6.2.2 Ilepeyenn npodeccHOHAIBHBIX 0a3 JAHHBIX U HMH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpotdheccronanbHbie 0a3bl TaHHBIX:

6.2.2.2 | DHepreTHueckoe 000pPyIOBaHUE U CpecTBa aBToMaTh3anuu: http://www.nfenergo.ru/rus.html

6.2.2.3 | DHepreTuueckoe 000OpPyIOBaHHE U CPEACTBA aBTOMaTH3amMu: https://www.electroshield.ru/

6.2.2.4 | baza nanabix O0beAMHEHNS IPOU3BOIUTENEH KeTe3HOAOPOKHON TEXHUKU - WWW.0pZt.ru

6.2.2.5 | UadopmaniioHHbIE CIIPABOYHBIE CHCTEMBI:

6.2.2.6 | UadopmarmonHo-TipaBoBoii moptan ['apant http://www.garant.ru

6.2.2.7 | UadopmarionHo crpaBouHas cucteMa KoncympranT muroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHble ayqUTOPHH IJIs1 IPOBEACHUS 3aHIATUH JEKIIMOHHOIO THIA, YKOMIUIEKTOBAaHHBIE CIICIIMATM3UPOBAHHON MeOebI0
Y TEXHHYECKHMH CPEJICTBAMH OOYUEHHS: MYITbTUMEIUITHOE 000pYI0BaHHE JJIs MPEIOCTABICHHS YIeOHOH HHPOPMAITUH
OOITBIIION ayIUTOPUH ¥/HJIH 3BYKOYCHIIMBAIOIIEe 000pyI0BaHHE (CTAIIHOHAPHOE WIIN TIEPEHOCHOE).

7.2 | YaeOHbIe aymUTOPHH JUTS TIPOBEICHHUS 3aHATHH 110 TIPAKTHKE, TPYITIOBBIX H HHIMBHAYaTbHBIX KOHCYIbTANH, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOIHOH aTTECTAINH, YKOMIUICKTOBAHHbIE CIICIIHATN3NPOBAHHON MEOEIbI0 M TEXHUIECKIMHI
CcpeacTBaMu OOy4YeHHUs: MyIbTUMEINIHOE 000pYA0BaHNE U/WIH 3BYKOYCHIIMBAIOLee 000pyJoBaHHe (CTAl[HOHAPHOE WIIN
IIEPEHOCHOE)

7.3 | [TomerueHus AJsl CAMOCTOSITEILHOM PabOThI, OCHAIICHHBIC KOMIIBIOTCPHOH TEXHUKON ¢ BO3MOXKHOCTBIO MOAKIFOUCHHUS K
cetn "MHTepHET" M 00ECIICUCHUEM JIOCTYIIA B JICKTPOHHYIO HHPOPMAIIOHHO-00pa30BaTEIbHYIO CPEAY YHHBEPCHUTETA.




7.4

INomemteHust At XpaHeHHUs ¥ IPOPUIAKTHIECKOTO 00CITyKUBaHUS yIeOHOI0 000pyTOBaHHS

7.5

KoMnbroTepHBIi KIacc co CrieualIn3NpOBaHHBIM ITPOrPaMMHBIM 00ecIIeYeHNEeM IS BRIITOMHEHHMS 1a00paTOpHBIX paboT

7.6

[omemnieHust o1 KypcoBOTO MPOSKTHPOBAHS / BHITIOTHEHHS KypPCOBBIX Pa0O0T, YKOMIUICKTOBAaHHEIE CIICIIHAIN3HPOBAHHON
MeOeIbI0 ¥ TEXHHYSCKUMH CPEACTBAMH 00YUCHHUS (CTAI[OHAPHBIMHU TN EPECHOCHBIMH).




