[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparni Mak iy RAEPATBHOE ATEHTCTBO KEJIE3HOIOPOKHOI'O TPAHCIIOPTA
ﬂo“*HOCT@fﬁEPRHLHOE FOCY/:[APCTBEHHOE BIOIKETHOE OBPA3OBATEJIHOE VUPEXXIEHUE BBICILIEI'O OBPABOBAHU S

e HBROMRCKII TOCYIAPCTBEHHBI VHUBEPCHTET ITYTE( COOBILEHHSI
7708e3a47e66a8ee02711b298d7c78bdle40bf88

OCHOBBI TEXHUYECKON TUATHOCTUKH

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

Cneuuansaocts 23.05.05 CUCTEMbBI OBECITEYEHU A ABMXEHMA ITOE3/10B
Crenmanuzanus DIeKTpPOCHa0KEHHUE JKETIE3HBIX JIOPOT

Keamuduxanus HH:KeHep myTeil coo01menust
®opma o0yueHns 3204HAas
OO6mmast TpyI0eMKOCTb 33ET

Bunpt KOHTPOJIA Ha Kypcax:

3a4eThbl ¢ OLIEHKOH 5

Pacnpenenenne 4acoB AMCHHUIUIAHBI 0 Kypcam

Kypce 5
— Uroro
Bup 3anaruit vl Pl
Jlexuun 4 4 4 4
JlaboparopHbie 4 4 4 4
[IpakTuueckue 4 4 4 4

KonT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4
Ko#rT. 4. Ha arTect. B (0,15 0,15 |[0,15 |0,15

nieproa OC

Uroro ayn. 12 12 12 12
KonrakrtHas padora | 12,55 [ 12,55 | 12,55 | 12,55
Cam. pabora 91,6 |[91,6 |91,6 |91,6

Yackl Ha KOHTPOJIb 3,85 (3,85 (3,85 [3.,85
Htoro 108 108 108 108




IIporpammy coctaBumn(u):

K.m.H., ooyenm, ooyenm xag. DCIKT, Baunxosa Ceemnana Anexcanoposua

Pabouas mporpaMMa ITUCIUITLTHHBL
OCHOBBI TEXHHYECKOii TUATHOCTHKH

paspaborana B coorBercTBUM ¢ PI'OC BO:

DenepanbHblii ToCyIapCTBEHHBIH 00pa3oBaTeNbHbII CTaHIAPT BBICILIEr0 00pa30BaHus - CIELUAIUTET 10 crenuanbHoctu 23.05.05
CucteMbl obecTiedeHUs IBHKEHUS 1oe310B (mprka3 Munoopaayku Poccnu ot 27.03.2018 1. Ne 217)

COCTaBJICHA Ha OCHOBaHMH y4aeOHoro miana: 23.05.05-25-4-COAIs.plz.plx

Crerranbaocts 23.05.05 CUCTEMBI OBECITEUEHN S IBUXKEHW S TTOE3/10B HanpasneHHOCTS (TPOQHIIE)
OnexTpocHaOKEHHUE JKEJIE3HBIX T0POT

Pabouas mporpamma oodpeHa Ha 3acefaHAH KaeIphl

DJieKTpocHalKeH e JKeJIe3HO0POKHOr0 TPAHCIOPTA

3aB. kadenpoit JJoOpeinH EBrenuit Bukroposud



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.

Ju—

OcBOHUTH HpO(I)eCCI/IOHaJII)HBIe KOMIICTCHIIMU B 00J1aCTH KauecTBa U O€30IaCHOCTH TEXHOIOTHIECKUX IIponeccoB
SKCITyaTauu, AUarHOCTUKU TEXHUYECKOI'O COCTOAHUA yCTpOIZCTB, TCXHHUYCCKOI'O O6CJIy)Kl/lBaHl/lH 1 pEMOHTA CUCTEM
obecrieyeHus JBHUKXCHHUS ITOC310B

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznen) OIT: | b1.0.35

3. KOMIIETEHLMY OBYYAIOIETOCS, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATLINHBI
(MOZYJIST)

OIIK-5 CnocobeH pa3zpabarbIBaTh OTAEIbHBIE ATAIBI TEXHOJIOTHUECKUX MPOLIECCOB MPOU3BOICTBA, PEMOHTA, IKCILTYaTallll U
00CITy>KMBaHNUS TPAHCTIOPTHBIX CHCTEM U CETEeH, aHaIN3UPOBATh, INIAHUPOBATH U KOHTPOIMPOBATh TEXHOIOIMYECKHE MPOLIECCHI

OIIK-5.2 AHanu3upyeTt BUIBI, IPUYUHBI BOSHUKHOBEHHS HECOOTBETCTBUH (DYHKIIMOHMPOBAHHS U TEXHUIECKUX OTKA30B B
TEXHOJIOIMYECKOM 000pYIOBaHHN

OIIK-5.3 KoHTponupyeT TeXHOIOTHYECKHE MPOIECCH U INTAaHUPYET PabOTHI 10 TEXHHYIECKOMY 00CTYKHBAaHHUIO 1 MOACPHU3ALINH
TEXHOJIOT'MYECKOro 000pyJOBaHUS

[IK-4 CriocobeH obecreunBaTh TEXHHIECKYIO MTOAIEPIKKY ITPOoIiecca SKCIUTyaTallny yCTPOHCTB AIEKTPH(UKANT 1
EKTPOCHAOKEHHUS HKEJIE3HOJOPOXKHOTO TPAHCIIOPTA

I1K-4.1 BeinonHseT u3MepeHusl U OLEHKY IapaMeTPOB YCTPOMCTB KOHTAaKTHON CETH

17.100. ITpodeccuonanpublii cranaapt "CIIEHHUAJINUCT IO TEXHUYECKOHN NOAJAEPKKE TPOLHECCA
SKCILTYATALIAA YCTPOMCTB SJIEKTPUPUKAILIAU U DJIEKTPOCHABKEHHUS )KEJE3HOLOPOXKXHOI'O
TPAHCIIOPTA", yrBep:xaéHHnblii npuka3oM MuHuCTEPCTBa TPY/Aa U colHaIbHOI 3amuThl Poccniicko ®denepanuun or 15
uioHs 2020 r. N 334u (3apeructpupoBan MunucrepcTBoM octunmnu Poccuiickoii @enepauun 20 uroas 2020 r.,
perucrpaunuonnsiii N 59018)

ITK-4. B. JluarHocTka 00BEKTOB TATOBOTO AJICKTPOCHAOKEHUST MOOMITBHBIM KOMILIEKCOM
B/01.6 KommrekcHOE aBTOMATH3NPOBAHHOE 00CIIEIOBAHNE OOBEKTOB TATOBOT'O 3JIEKTPOCHAOKEHNS MOOMIBHEIM KOMILIEKCOM C
MPUHSATHEM Mep 10 YCTPAHEHUIO BBISBJICHHBIX HEJOCTATKOB

B pesyabTaTe 0cBOeHMs AUCHUILIMHBI (MOAYJIs1) 00ydalommiicss 70JKeH

3.1 (3HaTn:

3.1.1 | Bo3sMoxHBIE TPUIUHBI BOSHUKHOBEHUS OTKa30B 000PYXOBAaHHS, METOIBI MUHIMHU3AIUHU PUCKA OIMTMOOYHOr0 PeIICHNUS MIPH
UCTIONb30BAHUH CTATUCTUYECKUX METOOB PACIO3HABAHHS TEXHUYECKOTO COCTOSTHUS CUCTEM JJIEKTPOCHAOKEHHS
KEJIC3HOJOPOXKHOT 0 TpaHcopTa. Crioco0bl TUarHOCTHKU TEXHUYECKOTO COCTOSIHHS CUCTEM 3JIEKTPOCHAOKEHHS
KEJIE3HOIOPOXKHOTO TpaHCHOpTa. CHOCOOB! IUATHOCTUKH TEXHUIECKOIO COCTOSIHUS KOHTAKTHON CETH XKEJIE3HOJOPOKHOTO
TPaHCIIOPTA.

3.2 | YmeTh:

3.2.1 [ CaMOCTOSITENBHO ONPEETSATh JHarHO3 CHCTEM DIICKTPOCHA0KEHHS JKEeNIe3HOIOPOKHOTO TPAHCIIOPTA. OMPEEIITh
AOCTOBEPHOCTH PE3YyIbTATOB, MOJYYCHHBIX IPU AUATHOCTUKE TEXHUYECKOI'O COCTOAHMSA CUCTEM E)HeKTpOCHa6)K8HI/I}I
KEJIC3HOJOPOXKHOT 0 TpaHCIIOpTa. ONpeaensITh JOCTOBEPHOCTh PE3YIBTATOB, TOTYyYCHHBIX IIPU JHArHOCTHKE YCTPOHCTB
KOHTaKTHOH CETH JKEJIE3HOIOPOKHOTO TPAHCIIOPTa.

3.3 | Bnagers:

3.3.1 KOMHL}OTepI/BOBaHHLIMI/I CUCTEMaMU ATUArHOCTUKH TEXHUYCCKOI'0 COCTOAHUA CUCTEM 3J'IeKTpOCHa6)KCHI/IH
KCJIE3HOAOPOKHOI'O TpaHCIIOpTa. CTaTUCTHYECKUMH METOJAMH pacrio3HaBaHUA TEXHUYECKOI'O COCTOSIHUA CUCTEM
3HCKTpOCH36)KGHI/IH JKEJIC3HOAOPOKHOI'O TPAHCIIOPTA. CTaTUCTHYECKUMU METOAaMHU paClloO3HaBaHUA TCXHUYCCKOT'O
COCTOSTHUSI KOHTAKTHOM CeTH KEJIE3HOAOPOKHOI'O TpaHCIIOPTAa.

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHMe pa3iesioB U TeM /BUI 3aHSITHS/ Cemectp | YacoB | Ilpumeuanue
3aHATHUSA / Kype

Pa3nen 1. BBenenune. OCHOBHBIE OHATHS THATHOCTHKH

1.1 IIpeameT u xpaTKasi XapaKTEPUCTUKA AUCIUILUTHHEI "OCHOBBI TEXHHIECKOI 5 1
nuarHocTuku". OCHOBHBIE TIOHSTHS, TEPMHHBI M onpeesieHus. /JIex/

Pa3nen 2. luarnocruka ycrpoiicte CTI

2.1 OmeHka pUCKOB KOHTAaKTHOM cetu /IIp/ 5 2

2.2 Onopa KOHTaKTHON CETH, KaK MPOTSHKEHHBIA OOBEKT JUarHOCTUPOBAHUSI. 5 1
JlnarHocTrka JIMHUH dyiekTporepenad. /Jlex/

2.3 JImarHocTrka CHIOBBIX TPAHC(HOPMATOPOB U CHIIOBBIX BBOJIOB. /JIeK/ 5 1

24 TernnoBH3NOHHBIN KOHTPOJIb KOHTAKTHEIX coeAnHeHui /J1ab/ 5 2




2.5 JlMarHoCTHKa COCTOSHUS ’KeNe300eTOHHBIX OIOp KOHTAaKTHOH CETH METOIOM 2
MTOBEPXHOCTHOr'O Ipo3By4nBanHus /J1ad/

2.6 OnpezeneHue yuciia BO3MOXKHBIX TEXHUYECKUX COCTOSTHUM 00beKTa 1
JnuarHocTHkU. OTpesieNieHne YHUciIa KOHTPOIHPYEMBIX TapaMeTpoB. OneHka
HH()OPMATHBHOCTH KOHTPOIHPYEMBIX TapaMeTpoB 00bekTa. /JIex/

2.7 OreHka pUCKOB TAroBoi noactanuuu /I1p/ 2
Pa3nen 3. CamocrosiTelibHasi padoTa

3.1 IMoaroroeka k nexusim /Cp/ 2

3.2 IToaroroBka K mpakTHueckuM 3ausTHsM /Cp/ 4

33 IMoxroroBka k 1abopaTopHbM 3aHsTHIM /Cp/ 4

34 MeTonbl MUHIMHU3ALUHN PHCKA OIMIMOOYHOrO PEIIEHHsSI TPU UCTIONb30BAHUH 11
CTaTHCTHYECKUX METO/IOB PACIIO3HABAHUS TEXHHIESCKOT'O COCTOSHHS OOBEKTOB
CHCTEM 3JICKTPOCHA0KEHHMS JKeJIe3HOJOPOXKHOr0 TpaHcnopTa. /Cp/

3.5 KOHTpOIb TEXHUYECKOTO COCTOSIHUS 00BEKTOB CHCTEM JIEKTPOCHAOKEHUS 11
JKeNe3HOAOPOKHOTO TpaHcmopTa. /Cp/

3.6 Outponus cuctemsl. [Ipumep onpenenenus HHGOpMALUU O COCTOSHUM TBEPOi 13
H30JISAIH 0OMOTOK TpaHnchopmaropa. /Cp/

3.7 HHpopManmoHHast SHTPOIHS U HEOMPEICICHHOCTh TEXHHIECKOTO COCTOSTHHUS 12
o0bexra. CBoOHCTBA SHTPONUH. DHTPOMHUS 00BEKTA C HETIPEPHIBHEIM
IIPOCTPAHCTBOM cocTostHUH. /Cp/

3.8 IIporpaMMBbl OMCKa OTKa30B B 00BEKTaX CHCTEM JJIEKTPOCHAOKEHHS 7,6
JKEJIe3HOIOPOKHOTO TPAHCTIOPTa. JKecTKo-1moceoBaTeIbHBIC H THOKO-
TocIeI0BaTeIbHbBIC MPOrpaMMBbI TIOMCKa 0TKa30B. /Cp/

39 Pemmaromiee npaBmITo M OIEHKA ITOCIEACTBHI OMIMOOK ITPH MCIOIB30BAaHIN 11
CTaTHCTHYECKUX METOIOB PACIIO3HABAHUS TEXHHUYECKOI'O COCTOSHHS CHCTEM
AIIEKTPOCHAOKEHUS HKEIE3HOTOPOKHOrO TpaHcmopTa. /Cp/

3.10 IIpumenenne Merona baiieca iss KOCBEHHOM JHATHOCTUKU COCTOSIHUSI OO BEKTOB 6
CHUCTEM 3JICKTPOCHA0KEHUS KeJIe3HOAOPOKHOTO Tpancmopta. /Cp/

3.11 Bumbsl 00bEKTOB AMATHOCTUPOBAHMS U UX Mojenel. Tabnuia ¢hyHKIui 1
HeucnpaBHocTell. Mozenb HenpepbIBHOTO 00BeKTa. MoieNb AUCKPETHOTO
obwekra. /Cp/

3.12 HHubpakpacHas THATHOCTHKA CUCTEMBI DIICKTPOCHA0MKEHUS JKEIIE3HOIOPOIKHOTO 8
Tpancnopra. /Cp/

3.13 OU3MUECKHE METONBI JUATHOCTUKU TEXHUIECKOTO COCTOSIHUST OO BEKTOB 1
CHUCTEMBI HIIEKTPOCHA0KEHUS JKeNIe3HOAOPOXKHOro Tpancmnopta. /Cp/
Paznen 4. KoHTaKTHBIE Yachl HA aTTECTALUIO

4.1 3auer ¢ orenkoit /KD/ 0,15

4.2 IIpoBepka KoHTpoONBbHON paboThl /KA/ 0,4

5. OHEHOYHBIE MATEPHAJIBI

OHGHO‘-IHLIC MaTepualibl AJid TPOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTCCTaluu o6yqa101111/1xc51 MIPUBEACHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIUHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUILTHHE (MOIYIIO), BUABI 3aIaHUH, KPUTEPUH UX OLICHHBAHMS,
pacmpenenenre 0aIoB 0 BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAIOTCS MperoaBaTelieM AUCIUIUTIHEL C YIeTOM e CHeIU(GHUKA ’

JIOBOZATCSA 0 CBEICHUS 00YJaOMKUXCs Ha IEPBOM yIeOHOM 3aHATHH.

OUOC.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLLECTBISIETCS MpernojaBaTeieM AUCUUIUIMHBI (MOIYIs) B paMKaX KOHTaKTHOU
paboTHI U caMOCTOSATEIBHOM paboTHI 00ydaronmxcs. [ pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET HCIIOIb30BAThCS

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXYJISA)

6.1. Pexomenayemas jiurepaTrypa




6.1.1. OcHoBHasI TUTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI1.1 |bepeskun E. O. HaneXHOCTh M TeXHHUUECKas TUArHOCTHKA CHCTEM: YUueOHOe ,2019 https://e.lanbook.com/bg
nocobue
JI1.2 | Knmumosa I'. H. DJIEKTPOIHEPTrEeTHUECKHE CUCTEMBI M CETH. Mocksa: | https://urait.ru/bcode/56
DHeprocOepexenue: yaeOHUK IS By30B IOpaiir,
2025

6.2 Undopmannonnbie TEXHOJIOTHH, HCIIOJIb3yeMbIe MPH 0CYIIEeCTBJIEHUN 00pa30BaTe/IbHOT0 Mpolecca 1Mo ANCHHUIINHE

(Mony.110)

6.2.1 Ilepeyens JUIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHIEMOr0 MPOrPAMMHOI0 O0ecneyeHust

6.2.1.1 | Microsoft Office

6.2.2 IlepeueHb NpoecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALNMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

IIpodeccrnonansHble 60a3bl JAHHBIX:

6222

basa nanneix Pocctannapra — https://www.gost.ru/portal/gost/

6.2.2.3

basa nannbix ['ocymapcTBEHHBIX cTaHIApTOB: http://gostexpert.ru

6224

O6opynoBanue 1j1st xene3Hsix gopor: http://dakenergo.com

6.2.2.5

6.2.2.6

WH}popMaIrioHHbIe CIIPaBOYHBIC CHCTEMBI:

6.2.2.7

HudopmanmoHHo-1ipaBoBoii moptai [apaHT http://www.garant.ru

6.2.2.8

WudopmarmonHo-ciipaBouHas cucteMa KorcympranT rumoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

7.1

VYueOHbIe ayIUTOPUH JUTS IPOBE/ICHUS 3aHATHH JEKIMOHHOTO TUIIA, YKOMILUICKTOBAaHHbIE CIICMAIN3UPOBAHHOI MEOEIBIO
1 TEXHUYECKUMH CPEICTBAMH O0YUCHUS: MYJIBTHMEIUIHOE 000pyIOBaHHE JUTS IIPEIOCTaBICHHs yaeOHOH HH(opMarmn
OOMBIIION ayIUTOPHUHU H/MIIN 3BYKOYCHIIMBAIOIIEe 000pyA0BaHHE (CTAI[IOHAPHOE MK IEPEHOCHOE).

7.2

VYueOHbIe ayTUTOPUH JUTS IPOBEICHHUSI IPAKTHUESCKUX 3aHATHH, TPYIIOBBIX M HHANBUAYAIbHBIX KOHCYIbTALUH, TEKYIIETr0
KOHTPOJIS M TIPOMEKYTOUHOM aTTeCTAlNH, YKOMIIJIEKTOBAaHHBIE CIICIINAIM3UPOBAHHON MEOEIbI0 U TEXHUYECKUMHU
cpeacTBaMi 0OydeHHs: MyJIbTUMEINIHHOE 000PYIOBaHHE H/HJIH 3BYKOYCHITHBAOIIEe 000pyAOBaHKE (CTALIHOHAPHOE HIIH
MIEPEHOCHOE).

7.3

IomenieHust 111 CaMOCTOSTENBHOM PadOTHI, OCHAIICHHBIC KOMITBIOTEPHOIN TEXHHKOW C BO3MOKHOCTBIO MOIKITFOUCHHS K
cetr "MHTEpHET" M 00OECIIEUeHUEM JIOCTYIIA B AJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIHHYIO CPEly YHUBEPCUTETA.

7.4

TomernteHust [T XpaHESHUS ¥ IPO(QHUITAKTHIECKOr0 OOCITY>KHBaHUS Y4eOHOr0 000pYI0BaHUS.

1.5

JlaGopaTopuu, OCHaIIeHHbIE CHELHAIbHBIM JIa00paTOPHBIM 000pyIOBaHHEM: THpoMeTp HH(pakpacHslit C-300
«®DaBopuT»; IPHOOP KOHTPOJIS COIMPOTHBICHHS U MTOTeHIMAaNa KoHTakTHOH cetn [1K-1M; yiprpa3BykoBoit Tectep YK-
1401M.




