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DJIeKTpoCcHaGKeH e JKeJIe3HOI0POKHOT0 TPAHCIIOPTA

3aB. kadeapoii 1oOpeiuH EBrenuit Bukroposuu



1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | popMupoBaHuEe y CTYIEHTOB KOMIIETECHIIHI, TEOPETUIECKUX 3HAHUI U MPAKTHIECKAX YMEHUH W HABBIKOB B XO3S1CTBE
9NEKTPU(PUKALIMY U DJIEKTPOCHA0KEHHSI Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE MO pa3/ielilaM HHTEIUIEKTyalIbHBIX CUCTEM,
CHCTEM aBTOMATHYECKOTO U TEJIEMEXaHUYECKOTO YIPaBJICHUs, YCTPOHCTB U 3JIEMEHTOB aBTOMATUKU

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paznen) OIT: | b1.0.27

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS AN CLMUITIMHBI
(MOJYJIST)

OIIK-2 CriocobeH MOHUMATh MPUHIHUIIBI PA0OTHl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHI U UCIIOJIb30BATh UX AJISI PEIICHUS
33124 po(heCCHOHANBHO AeSTEbHOCTH

OIIK-2.4 BpInoNHSAET aHAIN3 U CUHTE3 3JIEMEHTOB M YCTPOMCTB aBTOMATU3HPOBAHHBIX CUCTEM YIIPABICHHS U TeIEMEXaHUKH

17.022. Ilpodeccuonansnsiii cranaapt "PABOTHHUK 110 TEXHUYECKOMY OBCJIYXUBAHUIO, PEMOHTY U
MOHTAXKY KOHTAKTHOM CETH U BO3YIITHBIX JINHUAM SJTEKTPOITEPEIAYM KEJE3HOIOPOKHOI'O
TPAHCIIOPTA", yrBep:kaéHHblii npuka3oM MHHUCTEPCTBA TPYAa M cOUUANBHOM 3amuThl Poccuiicko @enepauuu ot 22
ceHTs0ps 2020 r. N 636H (3aperucTpupoBan MunucrepcTBoM 1octuniun Poccuiickoii @enepaunu 22 oxkrsops 2020 r.,
perucrpanuonHbiii N 60506)

OIIK-2. M. OnepaTHBHOE PYKOBOJCTBO PabOTaMH IO TEXHUIECKOMY OOCTY)KHBaHHIO, PEMOHTY X MOHTa)Xy KOHTaKTHOH CETH U
BO3JIYLIHBIX JIMHUI dJIEKTpoIepeaadn

M/01.6 BoinonHenne padboT 1o TEXHHYECKOMY 0OCITy)KUBAHHIO, PEMOHTY 1 MOHTaXy KOHTAaKTHOM CETH M BO3/LYIIHBIX JINHUH
3NIEKTpONepenadn

B pe3yabTate ocBoeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4arolmiics 10J1KeH

3.1 | 3nars:

3.1.1 | ocHOBHBIE IOHATHS U METOABI TCOPECTUYCCKNX OCHOB aHaJin3a aBTOMAaTHU3UPOBAHHBIX CUCTEM; OCHOBHBIC 3aKOHBI 1
METOJBI MOCTPOCHUA MHTECIUICKTYAJIBHBIX CUCTEM YITPABJICHUS HA KCJIEC3HOIOPOKHOM TPAHCIIOPTE,

3.1.2 | OCHOBHBIE XapaKTEPUCTHKH JJICKTPOHHBIX CHCTEM aBTOMATH3UPOBAHHOTO YIIPABIICHHS YCTPOHCTBAMH Ha
KEJTIE3HOAOPOKHOM TPaHCIIOPTE,

3.1.3 | TeopeTuuecKkre OCHOBBI OIICHKH pPEcypca U TEXHUUECKOTO COCTOSIHUS YCTPOMCTB aBTOMATHKHU M TEIEMEXaHUKHI

3.2 | YmeTh:

3.2.1 | ucnoJyip30BaTh MCTOAbI MOHUTOPHUHIAa TCXHUYCCKUX MMapaMETPOB UHTCIIJICKTYAJIbHBIX CUCTEM YIIPABJICHUA Ha
JKCIJIC3HOJOPOIKHOM TPAHCIIOPTE,

3.2.2 | pa3pabaTheIBaTh TEXHUYECKHE TPEOOBAHUS K YCTPOWCTBAM CHCTEM aBTOMATH3HPOBAHHOTO YIIPABICHHS Ha
KEIe3HOTOPOKHOM TPAHCIIOPTE,

3.2.3 | pa3pabaThIBaTh TEXHUYECKHE TPEOOBAHHS K allllapaType ¥ CUCTEMaM aBTOMAaTU3UPOBAHHOTO YIIPABJICHUS 1O 3aIaHHOMY
pecypcy B TEXHHIECKOMY COCTOSIHHIO

3.3 | Baagersn:

3.3.1 | rexHoNOTHEH MOCTPOCHUS CXEM MHTCIUICKTYAJIbHBIX CUCTEM YIIPABJICHHUSA Ha JKCJIC3HOAOPOKHOM TPAHCIIOPTE,

3.3.2 [ TeXHOJIOTHEH TOCTPOCHUS CXEM JICKTPOHHBIX aBTOMaTH3UPOBAHHBIX CHCTEM YIIPABJICHUS YCTPOMCTBAMH Ha
KEJIe3HOTOPOKHOM TPAHCIIOPTE,

3.3.3 [ TexHOIIOTHEH pacdeTa yCTPOHCTB aBTOMAaTH3HPOBAHHON CHCTEMBI YIIPABICHUS W KOHTPOIIA 00BEKTaMH JIEKTPOCHAOKCHHS
TI0 3aJaHHOMY PECypCy U TEXHHIECKOMY COCTOSIHUIO

4. CTPYKTYPA U COJEPKAHUE JUCLHUILIMHBI (MOAY.JIS)

Kon HaumeHoBaHue pa3/eioB U TeM /BU] 3aHATHUSI/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pasznen 1. I/IHTCJ’[J’IQRTyaJI]’HLIe CUCTEMBbI menemonopomﬂoﬁ ABTOMATHKH

1.1 ABTOMaTH3NUPOBAaHHEIC CHCTEMEBI YIIPABICHHUS Ha JKEIE3HOJOPOKHOM 5 1
TpaHcropTe. OCHOBHBIE (PYHKINH 1 3a/1a9U CHCTEMBI YIIPABICHUS
anekTpocHabxkeHneM. /Jlex/

1.2 O6paboTka mokaszatesnel dKCIuTyaTallMOHHOM paboThl U 06€30MacHOCTH 5 1
JBYOKeHHS T0e370B B IleHTpax CuryanmonHoro YnpasieHus /JIex/

1.3 ABTOMaTH3MPOBAaHHAS CHCTEMa YIIPaBJICHHS I0e3/1HOH padoToii /JIex/ 5 1

1.4 CrpykTrypa 1 QyHKIIMOHANBbHOE Ha3HaueHHe OJI0KOB YIIPaBICHHUS TIOE3THOM 5 2
paboroii. /J1ab/

1.5 KoMITTeKCHBIE CHCTEMBI TUATHOCTUKH U KOHTPOJISL COCTOSIHHS TIOABHKHOTO 5 1

COCTaBa M CHCTEM OOecIeueHus! IBIKEeHHS 10e3/10B. CIIyTHHKOBBIC CHCTEMBI
KOHTPOJIS IBIDKCHUS 10e310B /JIex/




1.6 O6paboTka mokazaTeneil SKCIITyaTallHOHHOM paboTs! xo3giicTBa O KBIII 4
xn /Tp/
1.7 O0paboTka mokaszaTesell 0e30MacHOCTH JBWKEHHS T0e3710B B X03sticTBe KBIII 4
x /Tlp/
1.8 Crpykrypa 1 QyHKIIMOHANIEHOE Ha3HauYeHHE OJI0KOB yrpaBieHns KoMIutekcHOH 1
CHCTEMBI TUAaTHOCTHKH U KOHTpoJis /JIek/
1.9 HHTeniekTyaabHble CUCTEMBI U UCKYCCTBEHHBIN MHTEIIEKT. VicTopudeckuit 1
0030p pabot B obnactu U /Jlex/
1.10 Cxema nHpopMannoHHOTO B3auMoaeiicTBus cucteM ACY ynpaBieHUs 2
noe3Ho paboroii /J1a6/
1.11 CucreMs! npescTaBieHns 3HaHui B cuctemax ACY xo3siicTBa 2
ANIEKTPOCHAOKEHUSI XKeNe3HbIX nopor /JIex/
1.12 Cucrembl ipeacTaBieHus 3Hanuil B cuctemax ACY xossiicTsa 2
AJIEKTPOCHAOKEHHS KeJIe3HbIX Topor /J1abd/
1.13 Mertons! ToucKa perreHnit Ha 6a3e pruck-aHammsa . /JIex/ 4
1.14 Meroanka noucka pemeHuii Ha 6a3e puck-ananuza /Ilp/ 4
1.15 ACY mokazareneit 3aiepxKek oe37I0B 1Mo BiHE ciyx0 ¢pumunana OAO 2
«PX Iy /J1ab/
1.16 OmnpeneneHns, K1acCH(pUKAIMS U CTPYKTYpa SKCIIEPTHBIX CHCTEM, METOIOJIOTUS 2
TIOCTPOEHHS IKCTIEPTHBIX cucTeM /Jlex/
1.17 IocTpoeHre KapThl PUCKOB, CBSI3aHHBIX I10 SKCIIEPTHHIM OLICHKaM 0€30MacHOCTH 2
nepeBo3o4Horo mnporecca B OAO «PX]» /J1a6/
1.18 Mertoaunka [IpoBeneHHs IKCIIEPTHON OLIEHKH O€30MaCHOCTH TIEPEBO30YHOTO 4
mpomecca Ha mpuMepe MaccuBa gaHHbIX KBII sxx /TIp/
1.19 ABTOMaTH3UpOBaHHEIE paboune Mecta . APM sneprogucnerdepa /Jlex/ 2
1.20 H3zydenune natepdetica Texuuueckoro komriekca APM — QUL /J1a6/ 2
1.21 Texronorns Smart Grid. KoMmmuiekcHoe ynpaBiieHne pacipeeTuTeTbHON 4
cetsio /Cp/
1.22 IIporno3upoBanue nokazatenei 6€300aCHOCTH IBUYKEHHSI [TOE3/I0B B AKETe 4
Excel /J1a6/
1.23 CucreMa aBTOMaTH3AUH JOKYMEHTA000pOTa Ha MPEIIPUATHSIX 7
JKETIe3HOA0POKHOTO TpaHcmopTa /Cp/
1.24 oaroToBka k nexiusim /Cp/ 8
1.25 IToaroToBka K 1abopaTopHbIM 3aHsATHIM /Cp/ 16
1.26 IToaroroBka K mpakTHIecKuM 3aHATHIM /Cp/ 16
Paznen 2. CucTeMBbI Ke1€3HOAOPOKHONH ABTOMATHKH U TeJleMEeXaHUKH
2.1 Br160p pannoHa bHOTO crioco0a KOJUPOBAHUS TEICMEXaHUICCKIX 2
curranos /ITp/
2.2 CucreMsl TeTEeMEXaHUKH B YCTPOUCTBAX 3JIEKTPOCHAOKEHHS JKETIE3HBIX JJOPOT 2
Ipununn dyakunonupoBanus /JIex/
2.3 ITpunnune! hopMUpOBaHUS U TIepeaadn KoaoBbIX komOuHanmii TY, TC B 2
CHCTEMax TelleMeXaHHuKH /JIex/
24 Pa3paboTka ¥ aHaIH3 PabOTHI OTAEIBHBIX Y3JI0B OIOKa paclpeesITeNs B 2
cucteme Tenemexanuku /I1p/
2.5 CrpykTypHas cxeMa TeJeMeXaHU4ecKol cucTeMbl. HazHaueHne OCHOBHBIX 2
6nokoB /Jlex/
2.6 [ocTpoeHue CTPYKTYpHBIX CXEM CUCTEMBI TeleMexanuku /I1p/ 2
2.7 IMocTpoenne n anann3 pabOTHl HYHKIIMOHAIBHOM CXEMBI TTEPENATOIINX 2
MOJIyKOMILJIEKTOB YCTPOMCTB TenecurHanu3anun /Jlex/
2.8 Pa3paboTka u aHamu3 pabOThl (PYHKIIMOHAIEHON CXEMBI MIEPEIAIOIICTO 2
yerpoiictBa TC cucteMbl Tenemexanuku /I1p/
2.9 IocTpoenne n ananmn3 padboTH QYHKIIMOHATBHON CXEMBI TIPHEMHBIX 2
MTOJIYKOMIUIEKTOB YCTPOHCTB TesecurHamm3anun /JIex/
2.10 Pa3paboTka u aHamH3 pabOTH (PYHKIMOHANBHON CXEMBI IIEPEIArOIIero 2

yerpoiictea TY /TIp/




2.11 IocTtpoenue u ananu3 padboThl HYHKIMOHATBHON CXEMbI IPHEMHBIX 6 2
TIOJTyKOMIIJIEKTOB YCTPOMCTB Tenecurnanu3anuu /Jlex/

2.12 Pa3paboTka u aHamu3 paboOThl PYHKIIMOHATBHOM CXEMBI IPUEMHOTO YCTPOUCTBA 6 2
TC /Mp/

2.13 INocTpoenne u ananmn3 paboTHl QYHKIIMOHATIBHON CXEMBI TIPHEMHBIX 6 2
MOJIyKOMITJIEKTOB YCTPOMCTB TeneynpasieHus /Jlex/

2.14 Pa3zpaboTka u aHanu3 paboThl PyHKIHMOHAIBHON CXEMBI IPUEMHOTO YCTPONUCTBA 6 2
TY Mp/

2.15 IToctpoenue u aHaM3 PabOThI HYHKIIMOHATLHONW CXEMBI MUKPOIIPOIIECCOPHBIX 6 2
noykoMInIekToB yerpoiictB TY-TC /Jlex/

2.16 Pa3paboTka hyHKIHOHAIBHOI CXEeMbI MHKPOIIPOIIECCOPHBIX MOIYKOMIIIEKTOB 6 2
yerpoiicte TY-TC /TIp/

2.17 Cuctemsl Tenemexanuku « ATCPy», «JIMCHA» /Cp/ 6 8

2.18 Cucrems! Tenemexanuki «Kortypy, «MCT-:95» /Cp/ 6 6

2.19 Cuctemsl Tenemexanuku « ACTMY», «JIO3A» /Cp/ 6 6

2.20 IIporpaMMupOBaHUE U HACTPOWKA OJIOKOB YIPABICHHS CUCTEMBI 6 5
tenemexanuku /Cp/

2.21 IMoaroroska x nexiusiM /Cp/ 6 8

2.22 IToaroToBka K mMpakTHUeCKUM 3aHsATHIM /Cp/ 6 16

Paszgen 3. KonTakTHbIE Yachl HA aTTECTAIMIO

3.1 3auer /KD/ 5 0,25

32 Dx3amen /KD/ 6 2,35

5. OIEHOYHBIE MATEPHAJIBI

OueHOYHbIe MaTepHalbl JUIsl IPOBEICHHUS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCs TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOopMBI ¥ BHIBI TEKYIIEr0 KOHTPOJIS IO AUCHUILINHE (MOIYIIO), BHIBI 3aJaHUH, KDHTEPUH X OI[CHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYILEro KOHTPOJIs pa3pabaThIBalOTCs NPEToAaBaTesieM JUCIUIUIMHBI C yIeTOM ee Crelu(pUKH 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIIETCS IIPENoAaBaTeNeM NUCIUILIAHEI (MOIYIIA), KaK IMPaBHIIO, C
ucnonb3oBanreM DMOC uny myreM IpoBEpKU MUCBMEHHBIX PaboT, IPeIyCMOTPEHHBIX Pab0YNMH IpOrpaMMaMHy AUCIUIIIHH B
paMKax KOHTAKTHOW pabOThI U CaMOCTOSITENbHON paboThl 00ydaromuxcs. st GUKCHpOBaHUs PE3yJIbTATOB TEKYIET'O KOHTPOJIS
MokeT ucnoisbzoBaTthes DUOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENHU 3ariaBue W3parensc Oi1. aapec
TBO, I'0JI

JI1.1 | Canoxuukos B.B., Teopust AUCKPETHBIX YCTPOWCTB HKEIIC3HOTOPOKHOM VYuebHo- | https://umczdt.ru/books/;
CanoxxankoB Bn.B., ABTOMATHUKH, TEJIEMEXaHUKHU U CBSI3U: Y4EOHUK METOANYE
Edanos JI.B. cKuit
LEHTP 110
o0pa3oBaH
UIO Ha
KENe3HO
OPOXKHOM
TpaHCIop
Te, 2016

6.1.2. lonotHUTeIbHAS JIUTEPATypa




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. agpec
TBO, TOJ[
JI2.1 |CanoxuukoB Bi. B., [HamexHOCTh CHCTEM KENE3HOIOPOKHON aBTOMATHKH, Mocksa: | https://umczdt.ru/books/
Camnoxuukos B. B., TeJIEMEXaHUKH U CBS3H: yaeOHoe mocobue i criernanucto | YMII o
Edanos 1. B., oOpa3oBaH
[ITamanos B. U. HIO Ha
KEIIe3HO
OPOIKHOM
TpaHcIop
Te, 2017

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIB3yeMble NMPH 0CYIIeCTBJIEHUH 00Pa30BaTeJLHOI0 MpoLecca no TUCHUILINHE

(Mony.110)

6.2.1 IlepevyeHnb JUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSEMOI0 MPOTPAMMHOTI0 00ecnedeHust

6.2.1.1

ITaker Microsoft Office

6.2.1.2

Komnac

6.2.2 Ilepeyenn npodecCHOHAIBHBIX 023 JaHHBIX U NH(POPMALUOHHBIX CHIPABOYHBIX CUCTEM

6.2.2.1

IpodeccnonansHpie 6236l TAHHBIX:

6222

DHepreTHyeckoe 000pyI0BaHKE U CpeCcTBa aBToMaTH3anuu: http:// www.nfenergo.ru/rus.html

6.2.2.3

DHepreTuueckoe 000pyIOBaHUE U CPEICTBa aBTOMAaTH3aLuK: https://www.se.com/ru/ru/

6224

OHepreruueckoe 060pyI0OBaHUE U CPEACTBA aBTOMaTH3aIK: https://www.ru-siemens.com

6.2.2.5

WHdpopMannoHHBIE CIIPAaBOYHBIC CHCTEMBI:

6.2.2.6

HNudopmanmonHo-npaBoBoi mopran [apaHT http://www.garant.ru

6.2.2.7

WudopmanmonHo cripaBouHas cucreMa KoHcynbraHT mtroc http:/www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIA)

7.1

Y4eOHble ayTUTOPUH AJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA, YKOMIUIEKTOBAHHBIE CIIEIMATN3UPOBAHHON MEOEIIBIO
U TEXHHYECKIMU CPEACTBAMH O0yUCHHUS: MYIETHMEIUITHOE 000pyIOBaHUE A IPEIOCTABICHUS yIeOHON HH(pOPMAIHH
OOJIBIIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIee 000pyaoBaHue (CTAI[IOHAPHOE WK TIEPEHOCHOE).

72

VYueOHbIe ayJUTOPUH JUTS IPOBEACHNS MPAKTUUCCKUX 3aHATHH, TPYNIOBBIX 1 MHAUBUAYAIbHBIX KOHCYIbTAlUH, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOUHOH aTTeCTallni, yKOMIUICKTOBAaHHEIE CIIEIIHAIN3NPOBAHHON MEOEIIbIO M TEXHUUECKUMH
cpexncTBaMu OOYdeHUS: MyIbTUMEUIHOE 000pYI0BaHHE H/MIIH 3BYKOYCHIIHBAOIee 000pyI0BaHNE (CTAHOHAPHOE UITH
TIEPEHOCHOE)

7.3

JlabopaTopuu, ocHaIllEHHbIE CIeUaTbHBIM TaO0paTOpHBIM 000pyaoBaHueM: JlucneTyepcKuil HOTYKOMIUIEKT
tenemexanuku Jlosa. Y3en cesizu YCTM c mnatoit mogema Y TIT Y4.1a6. ABToMaTu3npoBaHHOE paboyiee MEecTo
SHeprojucleTyepa

7.4

[NomemeHus 111 CaMOCTOSITENTFHOM PaOOTHI, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOH ¢ BOSMOYKHOCTBIO TTOIKITFOUCHHS K
cet "MHTEepHET" M 0OecIIeueHneM JOCTYIA B AIEKTPOHHYIO HH(POpMaOHHO-00pa30BaTENbHYIO CPELy YHHBEPCHUTETA.

7.5

HOMCHICHI/IS[ JUTL KypCOBOTO ITPOCKTUPOBAHUA / BBIIIOJIHEHUS KYpPCOBBIX pa60T, YKOMIIJICKTOBAHHBIC CHCHI/I&JII/I?)I/IPOB&HHOI\/‘I

MeOeITbI0 M TEXHUUECKUMH CPEeCTBAMU 00ydeHH (CTAlMOHAPHBIMHU HIIH MEPEHOCHBIMH).




