[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

npopmauns 0 snane@EIEPAJIBHOE ATEHTCTBO JXEJIE3HOJOPO>XHOI'O TPAHCIIOPTA
OV0: MarpEAERATEHOE POOREAPCTBEHHOE BIOKETHOE OBPA30OBATEJ/ILHOE YUPEXK/IEHUE BBICIIEI'O OBPA30BAHNS

ﬂo“*“"“bkmﬁ%"g@%gg%ﬁ TI'OCYJAPCTBEHHBIV YHUBEPCUTET ITYTEN COOBIIEHUS»

[lata noanucanus:
YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

IIudpoBbie TexHO/I0TUM B IPo¢eCcCHOHA/TBHON

neATe/IbHOCTH

pabouasi mporpaMMa AUCIUTIIMHEI (MOMYJIs)

CrnierjuansHocTh 23.05.05 CUCTEMBI OBECITEYEHWA IBVXEHWA TTOE3 OB
Crieriranu3anus Dy1eKTPOCHA0KeHNe >KeIe3HbIX JOPOT

Keamidukarus HH)KeHep NmyTel COO0LIeHUsI
dopma 0byueHuUs 3a04Hast
OO01ast TPy j0eMKOCTh 23ET
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3aueTkl 4

Pacnpeaeﬂeﬂne 4YaCoB JUCHMILIHHBI 110 KypCaM

Kypc 4
— Htoro
Bup 3ansiTun vi PIT

Jlekuuu 4 4 4 4
JlaboparopHble 4 4
Konr. 4. ga arrect. 8 |0,15 (0,15 [0,15 ]0,15
nepuog 23C
Uroro ayg. 8 8 8 8
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Uacsl Ha KOHTPOJIb 3,85 [3,85 13,85 |3,85
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Pabouasi mporpamma oj00peHa Ha 3acefiaHuu Kadeapsl
DeKTpocHa®)KeHHe Ke1e3HO[0PO)KHOT0 TPAHCIIOPTa

3aB. Kadenpoii obpeiHuH EBreHnii BUKTOpoBHY



1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1|prMeHSITE ITPY pelleHNH NPodeCcCHOHaANBHBIX 3a/ja4 Pe3y/IbTaThl JAesITeJIbHOCTH PaboThl FKCIUTyaTallMOHHBIX npeanpustiidi OAO
P)X]I B aBTOMaTU3MPOBAHHBIX CUCTEMaXx YIpaB/IeHNsI MOHUTOPHHTA JIeSITeNIbHOCTH, yUeTa U aHa/Iu3a JaHHbIX, OLeHKH COCTOSTHHS
YCTPOWCTB 3/IeKTPOTeXHIUUECKOM MHGPACTPYKTYPhI X031CTBa 37IeKTPOCHAOKEHHS JKeJIe3HOJOPO’KHOTO TPAaHCIIOPTa MPH [TOMOLIH
COBPEMEHHbBIX HH(OPMAITMOHHBIX TEXHOJIOTHI U TEXHUUECKUX CPEZICTB

2. MECTO JUCLIUIUIVHBI (MO/JYJISI) B CTPYKTYPE OBPA30BATE/ILHOM ITPOT PAMMBI

Liukn (pa3zen) OIT: [51.B.09

3. KOMIIETEHII OBYYAROIIIEI' OCH, ®OPMUPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIUIIIMHBI (MO1YJIA)

ITK-5 Criocoben pa3pabarsiBaTh PeKOMEH/ALMH 110 BHEJPEHUIO CKBO3HBIX [IM(POBBIX TEXHOJIOTHH B AUCTAHIIUSAX /1€KTPOCHA0KeHHs

[TK-5.1 OnpegensieT BO3MOXKHOCTB UCIIO/Ib30BaHMs LH(POBBIX TEXHOJIOTHH /I/Is peLleH s KOHKPETHBIX MPOdeCCHOHABHBIX 3a/au

ITK-5.2 [TpuMeHsieT CrieldaJIM3upoBaHHOe MporpaMMHoe obecrieueHue yist paboThl C HOBBIM 000Dy JOBaHKEM

17.100. Ipodeccuonanbhbiii crangapt "CIEIUATACT IO TEXHUYECKOM IMTOJIEP)KKE ITPOI[ECCA
9KCIUTYATAIIM YCTPOUCTB JTIEKTPUPUKAILIUU Y JTIEKTPOCHABXXEHMS XXEJTE3HO/IOPOXXHOT' O
TPAHCIIOPTA", yTBep>kAéHHbII NpuKa3oM MUHHCTePCTBA TPy/a U colHaabHOi 3amuThl Poccuiicko ®efepanuu ot 15 uioHs
2020 r. N 3341 (3aperucrpupoBad MunucrepcrsoMm rocrunuu Poccuiickoit @epepanyu 20 urons 2020 r., perucrpaiiuoHHbI N
59018)

ITK-5. C. MoHUTOPUHT paboThl YCTPOMCTB KOHTAKTHOM CETH, TATOBBIX MMOJCTAHL[UM U SHEPreTHKH
C/01.6 TexHuueckoe CONMPOBOXKEHHE CUCTeM MOHUTOPYHTA B IUCTAHLMSX 37I€KTPOCHAOKEHUS

B pe3ysibTaTe 0CBOeHHs AMCIUIUITMHBI (MOAYJ/IA) 00yUaOIIMIiCA A0/DKeH

3.1|3uarn:

3.1.1|IpUHLMITEL TOCTPOEHMsI, CTPYKTYPY OpraHU3aL[y UHTe/UIeKTyaIbHBIX CHCTeM oOecrieueHust JBMKeHHS T10e3/I0B I10 XO3SICTBY
3JIeKTPOCHA0KeHHsI KeIe3HOJJOPOXKHOT'O TPAHCIIOPTa Ha 6a3e L{U(POBLIX TEXHONOTUH, TUITOBbIE METOALI MOHUTOPYHT'A, YUeTa,

TpaHCropTa

3.2|YmeTh:

3.2.1|npyMeHAThL pe3yIbTaThl JeaTebHOCTH PaboThl IKCITTyaTalMoHHbIX rpearnpusaTuii OAO PXK]I B aBTOMaTH3MPOBAaHHBIX CUCTEMAX
yrpaB/ieHUsi MOHUTOPHHTA JIeATeIbHOCTH, yUeTa ¥ aHa/lu3a JJaHHbIX, OLIeHKH COCTOSIHUSI YCTPOMCTB 3/IeKTPOTeXHUUeCKOU
MH(PACTPYKTYPHI X035IMCTBA 3/IeKTPOCHAOKEHHSI >Ke/Ie3HOI0POKHOTO TPAHCIIOPTA; PellaTh THUITOBLIE 33/1aUM YIIPAB/IeHUS
TIpe/iNpUSsITHEM TIPU TIOMOIL{M COBPeMeHHbIX MH(OPMAI|MOHHBIX TEXHOJIOTUM U TeXHUYeCKUX CPeZCTB

3.3|Bnagern:

3.3.1|mMeTozaMi MOHUTOPHHT'A, yUeTa, aHa/lI13a U NIPOTHO3MPOBAHUS COCTOSIHUS TEXHUYECKUX YCTPOMCTB U 0OBEKTOB X035CTBa
3/1eKTPOCHa0)KeHMs! )KeJIe3HO/J0POKHOIO TPAHCIIOpTa

4. CTPYKTYPA 1 COAEPXAHUE MVUCITUII/IMHBI (MO JIs1)

Kop HaumeHoBaHMe pa3/jie/ioB U TeM /BU/J, 3aHATUSA/ Cemectp / | HacoB | IIpumeuanue
3aHATUA Kypc

Pa3pen 1. Tudposas Tpanchopmanus B SJHEpreTUKe

1.1 Konuemwst udpoBU3aLiy CHCTEMBI TSTOBOTO 1eKTpocHabxeHust. TpaHchopmarys 4 1
6u3Hec-mMoesiet B aHepreTrke /JIek/
1.2 Ludposas Taroeas nogcranius. Lludposasi KoHTakTHas ceTh /JIek/ 4 2
1.3 Enunaa KopriopatveHas ABToMaTu3vpoBaHHas CrcTeMa YTipaB/ieHus 4 2
uHdpactpykrypoii (EK ACYW) /Cp/
1.4 Amnasu3 nokasatesieil paboThl CUCTEMBI TATOBOTO 3/1EKTPOCHa0eHHs. O6paboTKa 4 1
60s1bIIMX JaHHBIX /Cp/
1.5 [JorosiHeHHast ¥ BUPTya/ibHasi peasibHOCTD TIPH paboTe 1 00yUeHUH CIiel[HaIuCTOB 4 1
/Cp/
1.6 O6paboTka moka3aresieid paboTbl CUCTEMBI TATOBOTO 3/1eKTPOCHabxeHMst /T1p/ 4 2 IMpakTryecKast
IIOATOTOBKA
1.7 [porHo3upoBaHue MoKasaTeseii paboThbl CUCTEMBI TSTOBOTO /1eKTpocHabeHust /Cp/ 4 2

Pa3zgen 2. [TudpoBbie cHCTeMbI KOHTPOJISI H yIPaBJ/ieHHsI 00beKTaMU CHCTeMbI
3/IEKTPOCHADKEeHU S

21 ABTOMaTU3MPOBaHHbIe CUCTEMBI JUCIIETUEPCKOrO yIIpaB/ieH!s B paMKax JUCTaHLIUU 4 2
a/ekTpocHabxenust /Cp/

dHaJ/IM3d W MPOrHO3UPOBAHHS COCTOAHUA TEXHUUECKUX YCTpOﬁCTB 1 00BEKTOB X03SHCTBA 3HeKTpOCHa6)KeHI/Iﬂ JKeJIe3HOAOPOXXHOT'O



2.2 Iudposoe obopynoBaHIe, HCIIOIB3YEMOE B CHCTEMAX 7IeKTPOCHAOKEHHSI. 1
MukpornporeccopHad 3amura. [Iporpammupyemsle pese. IIporpammupyemsie
JIOTUYeCKHe KOHTpoJieps! /J1ek/
2.3 ABTOMaTHU3MpoBaHHas MH(QOPMaLMOHHO-U3MepUTe/bHas CUCTeMa yueTa 4
snekTpo3Hepruu /Cp/
24 N3yuenue uHTepdetica TexHuueckoro komriekca APM — 3411 /Cp/ 4
2.5 IMopxoueHre ¥ KOH(PUTypUpOBaHKE CUETUMKOB 3/71eKTpo3Hepruu /I1p/ 2 IIpakTuyeckas
ITOITOTOBKA
2.6 KondurypupoBanue crcteMbl cOopa ¥ aHaM3a pacxoza 31eKTposHepruu /Cp/ 4
2.7 [TopkmoueHre U KOHGUTypUpOBaHKe [TPOrpaMMHPYeMOro JIOTHUecKoro KOHTpoJsiepa 4
/Cp/
Pa3pen 3. [TudpoBbie TeXHOJIOTUH B JHATHOCTHKE
3.1 BeckoHTakTHasi IUarHOCTUKA KOHTAKTHOM CeTH: PerCTpUpyeMble TlapaMeTphl U 4
nipubopsl. Baron-naboparopust /Cp/
3.2 TennoBU3UOHHBINA KOHTPOJIb TOKOBEYIIMX YacTell. Y ibTpaduoaeToBast AUarHocTuka 4
130/1T0poB. KoMIbtoTepHOe 3peHue /1S pacrio3HaBaHUsI U KOHTPOJISL COCTOSIHUS
06BekToB. Vicnionb3oBanue BITJIA /s JMarHOCTUKKA KOHTAKTHOR CeTH U JIMHUIM
snektponepesay /Cp/
3.3 AHanu3 pe3y/bTaTOB TEMJIOBU3UOHHOTO 00C/Ie/JOBaHNsI KOHTAKTHBIX coefinHeHui /Cp/ 6
3.4 ITpoeenenue nepexmouenuii B KTII COII 10/0,4 ¢ npumerenueM 3D u VR- 6
TexHosnorui /Cp/
Pa3zgen 4. CamocTosATe/bHast pabora
4.1 Enunaa KopriopatueHass ABToMaTh3vpoBaHHas CrcTeMa YTIpaB/ieHus 3
uHdpactpykrypoii (EK ACYH). ABTOMaTU3UpOBaHHbIE CHCTEMBI YIIPaBJIeHHUs
XO0351CTBaMH 3/IeKTPU(UKALMY U 37eKTPOCHAOKeHV s, aBTOMAaTHKU U TeJleMeXaHHKHY,
cBs13u. /Cp/
4.2 Enunaa KopriopatueHass ABToMaTu3npoBaHHas CrucTeMa YTipaB/ieHus 4
MHQPaCTPYKTYpOi 1o GaktopHoMy aHanmizy EKACYU ®A /Cp/
4.3 TToproroBka K nexuusam /Cp/ 2
4.4 IMoAroToBKa K npakTHueckuM paboram /Cp/ 4
4.5 Texnonorus Smart Grid /Cp/ 3
Pa3pen 5. KoHTaKkTHBIE Yachl HA aTTeCTAlUI0
5.1 3auet /K3/ 0,15

5. OHEHOYHBIE MATEPHAJIbBI

OreHOUHBIE MaTepHasIbl [i/isl IPOBeeHHsT TPOMEXKYyTOUHOM aTTeCcTaliy 00yJaroIiXCst IPHUBeeHbl B TPUIOKeHNH K paboueil mporpamme
JUCLIUIUIVHBL.
DOopMEBI U BUJIBI TEKYIIETO KOHTPOJIS TI0 JUCLUIIMHE (MO/YJII0), BUABI 3a/IlaHUH, KPUTEPHUH WX OLIEHWBaHUS, pacripeesieHre 0aioB 1o
BU/IaM TEKYIL[Er0 KOHTPOJIs pa3pabaThIBatOTCs TIPETo/iaBaTe/ieM AUCLUIUIUHBL C YUeTOM ee CIeLUbUKY U JOBOAATCS [0 CBeJeHHs
00yuaroIuXCsl Ha [IepBOM Y4eOHOM 3aHSITHHL.
TeKyIuii KOHTPOJIb YCTIIEBAaEMOCTH OCYIIIeCTBIISIETCS TIPEro/jaBartesieM JUCLIMIIMHBI (MOZYJIsl) B paMKax KOHTaKTHOM paboThI U
CaMOCTOATeNBbHOM paboThl 06yuaroIuxcs. st pUKCUPOBaHUS Pe3y/IbTaTOB TEKYIIEr0 KOHTPOJISI MOXKET MCIo/b30BaThest JVIOC.

6. YAEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHWE AVCIIUII/IMHBI (MOAYJIf)

6.1. PekoMeH/iyemas 1uTeparypa




6.1.1. OcHoBHas uTepaTypa

ABTOPLI, COCTaBUTE/IN 3ar/iaBue I/IB,ELEITEIII:C oI ajpec
TBO, 'O

JI1.1 |Mopo3os B.H., Jlenkuii |MHdopMaLOHHBIE TEXHOIOTUH HAa MarCTpaabHOM TpaHcropTe: |Mockga: https://umczdt.ru/
2.K., Illankuux N.H., yuebHHUK OI'BY books /42/225479/
CamoxsanoB A.1., A0
IMmans B.H. «YuebHo-
MeToJuuec
KU LieHTp
o
obpa3oBaH
W10 Ha
JKeJIe3HO0
DOXKHOM
TPaHCIOPT
e», 2018

6.1.2. lonostHUTeIbHAA AUTEpaTypa

ABTOpBI, COCTaBUTeNN 3arnaBue W3patensc 3n. ajgpec
TBO. I'OJI

JI2.1 |nog pen. A.A. VudopmarmoHHas 6e30MacHOCTb U 3aluTa HHGOpMaLvy Ha OI'B0Y https://umczdt.ru/
KopHueHko JKerTe3HO/[OPOXKHOM TpaHcropTe. YacTs 2: yueOHUK B 2 U. «YuebHo- |books /42/30051/
MEeTOZUYEC
KUM TIeHTP
To
obpa3oBaH
HFO Ha
JKeJle3HOZ0
DO’KHOM
TPaHCIIOPT
e», 2015

JI2.2 |nop pen. A.A. WHdopmarrioHHas 6e30macHOCTb 1 3aluTa HHpopMaLuu Ha OI'B0Y https://umczdt.ru/
KopHueHko >KeJIe3HO/IOPOXKHOM TpaHcropTe. YacTb 1: yueOHUK B 2 u. «YuebHo- |books /42/30050/
MeTozuuecC
KU LIeHTp
o
obpa3oBaH
WO Ha
JKeJIe3HO/I0
PO>KHOM
TPaHCIIOPT
e», 2015

6.2 ndopmanoHHbIe TeXHOIOTMH, HCII0/Ib3yeMble IPU 0CYIeCTB/IEHMH 00pa30BaTe/IbHOr0 MPoLecca Mo JUCIHILIHHE (MO/Y/II0)

6.2.1 ITepeueHb JTHLIEH3HOHHOT0 H CBO0O/{HO PacpoCTPaHAeMOro NporpaMMHOro odecrneyeHus

6.2.1.1|Mo#iOduc cTaHAapTHBIHI

6.2.1.2|T10 CODESYS (Controller Development System)

6.2.1.3| AHanuTHueckoe mporpaMMHoe obecrieuenue s [K testo IRSoft

6.2.1.4| ABTOMaTH3HUpOBaHHOE pabouee MeCTO 3Heproaucreryepa (APM DYLI)

6.2.2 IlepeueHs npogeccHoHANIBHBIX 0a3 JaHHBIX 1 WHGOPMAaI[MOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|TTpodeccronanbHbIe 6a3bl JAHHBIX:

6.2.2.2|Ba3a gaHHBIX [Jis1 37IeKTPOIHEPreTHKOB: https://pomegerim.ru/

6.2.2.3|Ba3a ganHbIxX «TexHuueckas autepatypa» http://booktech.ru/journals/vestnik-mashinostroeniya

6.2.2.4|Ba3a gannbix Poccranzapra https://www.gost.ru/portal/gost/

6.2.2.5|HdhopMaliiOHHBIE CTIPABOYHBIE CUCTEMBI:

6.2.2.6|MndopmaniionHo-TipaBoBO#i ropTan I'apaHT http://www.garant.ru

6.2.2.7|IndopMarioHHO cripaBoyHasi cucremMa KoHcynbraHT muroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUAIUVINHBI (MOAY JIS)

7.1|YuebHble ayAUTOPUH /IS IPOBEEHHUs 3aHATHI JIEKLIOHHOTO THIIA, YKOMILJIEKTOBAHHBIE CTIeLMaTM3UPOBAaHHOM Mebenbio U
TeXHUYECKUMH CPeJICTBAMH 00yUeHHsl: My/IbTUMeIUiHOe 000pyAOBaHue sl TIpeI0CTaB/eH s yueOHOM nHhopMalyy O0bIIoH
ayJUTOPYU W/AH 3ByKOYCHIMBaloIee 000pyjoBaHKe (CTAallMOHAPHOE WJTH TTePEeHOCHOE).

7.2|JTabopaTopHsie pabOTHI TPOBOASATCS C UCIIOIH30BAaHUEM COBPEMEHHBIX KOMITBIOTEDOB B KOMITBIOTEDHOM KJTacce,
YKOMIUIEKTOBAHHOM CIIELIHaTM3MPOBAHHON MeDesIbI0 U TEXHUUECKUMU CPeICTBaMHU 00yUeHHsI.




7.3

IMomerrieHUs AJIs1 CAMOCTOSITeIbHOM paboThI, OCHALleHHbIe KOMIBbIOTEPHOM TeXHHUKON C BO3MOKHOCTBIO TIOAK/TFOUEHHS K CEeTH
"WHTepHeT" 1 0becrieyeHreM JOCTYTIA B 37IEKTPOHHYI0 HH()OPMALHOHHO-00pa30BaTe/IbHYI0 Cpe/ly YHUBEPCHUTETA.




