[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparni Mak iy RAEPATBHOE ATEHTCTBO KEJIE3HOIOPOKHOI'O TPAHCIIOPTA
NlomkHoCs EAFTPR TBHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHUE BBICIIETO OBPA3OBAHUS

e HBROMRC K rOCYIAPCTBEHHBI VHUBEPCHTET ITYTE(f COOBILEHHST

YHuKanbHb
7708e3%a47e66a8ee02711b298d7c78bd1e40bf88

3JICKTp0T€XHI/I‘leCKOe MATCPHAITOBCIACHUC

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

Cneuuansaocts 23.05.05 CUCTEMbBI OBECITEYEHU A ABMXEHMA ITOE3/10B
Crnenuanuzanus ABTOMaTHKA U T€IEMEXaHUKa Ha JKEJIE3HOJ0POXKHOM TPAaHCIIOpTe

Ksanudukarus HHKeHep nmyTeil cooduieHust
®opma o0yueHns 3204Has
OO0mmast TpyI0eMKOCTb 53ET

Bunpt KOHTPOJIAI Ha Kypcax:

3a4eTHl 2
3a4€ETHI C OLIEHKOH 2

Pacnipenesienne 4acoB TUCHUTLINHBI 0 Kypcam

Kypc 2
— Uroro
Bup 3anaruit VII Pl
Jlexuun 8 8 8 8
JlaboparopHbie 4 4 4 4
[IpakTrueckue 4 4 4 4

KonT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4

KoHT. 4. Ha atTecT. B | 0,5 0,5 0,5 0,5

neproa OC

B ToM umcie B 25 25 25 25
dbopme

MPaKT.IOATOTOBKH

Hroro ayn. 16 16 16 16
KonraktHas padora |16,9 [16,9 |16,9 |[16,9
Cawm. pabora 155,6 | 155,6 | 155,6 | 155,6

Yacel Ha KOHTPOIb 7,5 7,5 7,5 7,5
Hroro 180 180 180 180




IIporpammy coctaBui(u):

K.m.H., Ooyenm, ooyenm, [Joopvinun Eecenuii Bukmoposuu

Pabouas mporpaMMa ITUCIUITLTHHBL
DIeKTPOTEXHHYECKOE MAaTePHATOBedeHHIEe

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®DenepanbHblii TOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT BBICLIETO 00Pa30BaHMs - CIIELMAIMTET 10 crenuansHocTu 23.05.05
CucteMbl obecriedeHns BUKEHMsI oe30B (mprka3 MunoopHayku Poccun ot 27.03.2018 1. Ne 217)

COCTaBJICHa Ha OCHOBaHMHU ydeOHoro mana: 23.05.05-25-5-CO/II1a.plz.plx

Creranpaocts 23.05.05 CUCTEMBI OBECITEUEHNW S IBMXKEHIM S TTOE3/10B HanpasneHHocTh (MTpoduiib) ABTOMAaTHKA H
TeJIeMEXaHHKa Ha JKeJIC3HOIOPOKHOM TPAHCIIOPTE

Pabouas mporpammMa oodpeHa Ha 3acefaHAH KaeIpol

DJIeKTpocHalKeHHe JKeJIe3HOOPOKHOI0 TPAHCIOPTa

3aB. kadenpoii [o6psiaun EBrenuii BukropoBud



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.

Ju—

OcBoenne 00menpohecCHOHATBHBIX KOMITETCHIUH B 00J1aCTH (QU3HKO-XUMHIECKUX W IEKTPHUECKUX CBOUCTB
MaTepHalioB, IPUMEHSIEMBIX B YCTPOHCTBAX CHCTEM 00ECTICUeHUs ABMKEHHS 110e3/10B. OCBOSHHE METO/IOB UCCIIEIOBAHMS
1 KOHTPOJISL ITapaMeTPOB MaTEpUalIoB Ha COOTBETCTBUE X TPEOOBAaHNSIM HOPMaTUBHO-TEXHUUECKOH JOKyMEHTAllUH Ha
CTaUAX IPOSKTHPOBAHUS U SKCIUTyaTallnu

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

[k (pasgen) OIT: | b1.0.17

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

(MOJYJIST)

OIIK-4 CriocoOeH BBITOMHATH MPOSKTHPOBAHHE M PACUET TPAHCIOPTHEIX 0OBEKTOB B COOTBETCTBHH C TPEOOBAaHUSIMH HOPMATHBHBIX
JIOKyMEHTOB

OIIK-4.4 ITpuMeHsieT TeopeTHISCKUE OI0KEHHS O KIacCH(pUKAINU, CBOMCTBAX M XapaKTEPHCTHKAX MAaTCPHAJIOB JJIsI PEIICHHS
TIPUKIIATHBIX 33724

B pe3ysbTare ocBOEHUS TUCHHUILIMHBI (MOAYJIA) 00Y4YAIOUIHIICH T0/KEH

3.1 |3narhb:

3.1.1 | xmaccupUKALHIO IEKTPOTEXHMISCKUX MATEPHANIOB 110 Ha3HAUYCHHIO, COCTAaBY M CBOHCTBAM; CBOMCTBA COBPEMECHHBIX

MaTepralioB; METOBI BEIOOpA MaTePHAIIOB
3.2 | YmeTs:

3.2.1 | nomp30BaThCst 00OPYIOBAHUEM, ITO3BOJISIOLIMM ONPECIUTh MEXaHUIECKHIE U JICKTPUICCKHE CBOWCTBA BEILIECTB;
IIPOBOANTH HEOOXOIMMBIE HCCIIEIOBAHU IS ONIPEICTICHHS HJICKTPUIECKIX CBOMCTB; OIICHUTH BO3MOXKHOCTh ITPUMECHEHHUS
MaTtepuraa B KOHKPETHBIX YCIOBHSIX

3.3 | Baagers:
3.3.1 [ MeTogaMu OLEHKH CBOHCTB MaTEPHANIOB; CIIOCOOAMH TIOI00pa MaTepHaioB
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumenoBanue pa3ziejioB u TeM /BU]I 3aHSITHS/ Cemectp | YacoB | Ilpumeuyanue
3aHATHSA / Kypc
Pazpneu 1. InaiiekTpuku
1.1 Beenenne. OCHOBBI MaTepHaIOBeACHHS. 30HHAS TEOPUS CTPOCHHUS 2 2
BemecTsa. /Jlex/
1.2 Krnaccudukaryst MaTepHasioB 1Mo CBOHCTBaM. ATOMHO-KPHCTAITMUECKOS 2 2
CTPOCHHE METAIIJIOB, arPETaTHOE COCTOSIHUE BEIIECTRA, 1E(PEKTH CTPOCHHSI.
@dusndeckue cBoiicTBa BemecTna. /JIex/
1.3 JvdnexTpuku. AKTUBHBIE AUAIEKTpUKU. OnpeeneHne NOHATHS 2 4
JFJICKTpHYecKoro Mareprana. OCHOBHBIC IPOIECCHI, IPOTEKAIOIIUE B
JIVJICKTPHUKAX: TOJSPU3ANNS, SIICKTPOIIPOBOAUMOCTD, THAIIECKTPHUECCKUE
norepu, npodoid. /Cp/
1.4 OcCHOBHBIE TapaMeTPHI JUIIEKTPHKOB: OTHOCHTENbHAS AUDICKTPUIECcKas 2 4
MIPOHUIIAEMOCTb, YICIFHOC 00BEMHOE U TIOBEPXHOCTHOE COIIPOTHBIICHUE,
TaHT'CHC yIiIa JUAIEKTPHIECKUX ITOTePh, TPOOUBHOE Hanpspkerue. /Cp/
1.5 3aBHCHMOCTH OCHOBHBIX ITapaMETPOB JIUIIEKTPHKOB OT TEMIIEPaTypEI, 2 4
JIaBJICHUS, BIAXKHOCTH, BPEMEHH TIPHIIIOKCHUS HATIPSDKCHNUS, BEITMIMHBL 1
YaCTOTHI MPUIIOKEHHOO IEPEMEHHOT0 HanpsbkeHus. /Cp/
1.6 Bubl mpo0ost IUAIEKTPUKOB B OAHOPOJHOM M HEOTHOPOIAHOM SIICKTPHISCKOM 2 4
mone. /Cp/
1.7 l'azo000pa3nsie audnekTpuky. 3akoH [amena. Bumsl anekrpudeckoro paspsaa B 2 4
ra3ax, 3aBUCHMOCTb OT (hOPMBI 3TIEKTPOJIOB U MONSIPHOCTH HAMPSKEHUS Ha
Hux. /Cp/
1.8 Kunkue nuanextpuku. HedTsiHble n cuHTeTHYeCKUE Macia. CpaBHUTEIbHBIC 2 4
XapaKTepHCTHKH, 0COOCHHOCTH NpuMeHeHus1. /Cp/
1.9 TBepable auanexTpuku. [lonuMepHble IPUPOAHBIE MaTEpHUAbL. 2 4
Onexrpokepamuka. Cnouctsle miactmaccsl. /Cp/
1.10 Onpenenenue 31eKTPONPOBOAHOCTH U DIIEKTPUUECKON MPOYHOCTH BO3IyXa B 2 4 [IpakTuueckas
OIHOPOIHBIX M HEOJHOPOIHBIX MEKTPHUCCKUX MoJsax. /J1ab/ TIO/ITOTOBKA
1.11 OnpeneneHue MEKTPHICSCKOR TPOUHOCTH TBEPABIX TUICKTpUKOB. /Cp/ 2 4
1.12 HccnenoBanue >IeKTPUYECKOH IPOYHOCTH TpaHCc(opmaTopHoro Macna. /Cp/ 2 4




1.13 HccnenoBanue 2eKTpUYECKOM IPOYHOCTU HA IPaHULIE pa3jelia IBYX 4
nuaekTpukoB. /Cp/

1.14 OmnpeneneHue AUJICKTPUIECKON MPOHUIIAEMOCTH M TAHT'eHCA yIiia 4
JVIICKTPHYECKUX MTOTEPh N3OIAMNOHHBIX MaTepuaios /Cp/

1.15 CHsATHE NONAPU3ALUOHHON XapaKTEPUCTUKU IUAJIEKTPUKA IIPU PA3IUUHBIX 4
temmeparypax /Cp/

1.16 N3yuyeHne 3aBUCHMOCTH MarHUTHOW MPOHUIIAEMOCTH (peppoMarueTuka ot 4
HaIPsDKCHHOCTH MarHUTHOro most /Cp/

1.17 DJEKTPONPOBOIHOCTD AUAICKTPUKOB. Jlmanekrpudeckue norepu /Cp/ 4

1.18 Konpencaropst /Cp/ 4
Paznen 2. [IpoBoanukn

2.1 IpoBonnuku. Knaccudukanus. ynenpHas MPOBOAUMOCTD H YAETHHOE 2
COMpOTHBIICHKE. BinsHIe TeMmepaTypsl Ha yIeIbHOE COPOTUBICHUE.
TemmeparypHblid KodpduuueHT yaeabaoro conporusnerus. Tepmo-D/1C u
KOHTaKTHAasl Pa3HOCTh MOTECHINANIOB. CBEpXIPOBOAUMOCTD. /JIek/

2.2 CaepxnpoBopHuku. [IpuMeHeHNEe BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOASIIMX 4
Matepuanos /Cp/

2.3 XKapocroiikue mpoBongHUKH. [IpOBOTHUKH C BHICOKHM YACTBHBIM 4
COMPOTHBIICHHEM. DIEKTPOYronbHbIe n3aenus. /Cp/

2.4 CoeIMHUTENbHBIC H KOMMYTAlMOHHbBIE 31eMeHThI. [[BeTHbIe MeTamsl. /Cp/ 4

2.5 CormporuBienue npoBoaHUKoOB. PacueT pesucropos /IIp/ 4 [IpakTnueckas

MOATOTOBKA

2.6 W3ydeHne TeMnepaTypHOi 3aBHCUMOCTH COINPOTUBIICHHUS MPOBOJHUKA /Cp/ 4
Pazgen 3. [losynpoBoAHMKH U MATHUTHBIE MATEPUHAJbI

3.1 Homynposoauuku. Onpeaenexue noaynposogaruka. CoocTBeHHas U IpUMECHas 4
IPOBOAMMOCTE. Kitaccudukanus moayrnpoBoJHUKOBBIX MaTepHaiIoB. P-n
MIepeXoJ, BOJIBT-aMIIEPHAs XapaKTEPUCTHKA, 3aBUCHMOCTh ITAPaMETPOB OT
temmepatypsl. /Cp/

32 IIpuMeHeHre MOTYIPOBOAHUKOBBIX MaTepHasoB. JIFOMUHO(OPEI, TaATIUKH 4
Xomna, TepMOpE3UCTOPBI, PoTodaeMeHTh /Cp/

33 MarunuTtHsle MaTepuaisl. OnpeneneHe MarHUTHOro Marepuana. [Ipupona 2
BO3HUKHOBEHHS MarHUTHBIX CBOUCTB. Kitaccudukanms MarHUTHBIX MaTepHaIoB.
OCHOBHBIE XapaKTEPUCTHKN U 00TACTh MPUMEHEHUS MAaTHUTOMSTKIX
matepuano. @epputsl. /Jlex/

34 MarHuToTBep/ible MaTepUabl, MOCTOSIHHbIE MarHUTHl. MarHUTOTBEpIbIe 4
¢depputet. /Cp/

3.5 Momynposomuanku /Cp/ 5

3.6 Marunutnblie Matepuans /Cp/ 6
Paznen 4. CamocTtosiTesibHas padoTa

4.1 Cunrernueckue nmomumepst /Cp/ 18

4.2 IToxaroroBka k gekiusaM. /Cp/ 4

4.3 IToxroroka k mabopatopHbM 3aHsTUsIM. /Cp/ 4

4.4 Bomonnenue PI'P/Cp/ 17,6 | Ilpaktuyeckas

HOJTrOTOBKA

4.5 Kunkue xpuctansl. /Cp/ 9

4.6 INoaroroBka k mpakTH4ecKuM 3aHATHIM /Cp/ 4
Pa3zgen 5. KoHTakTHBIE Yachl HAa aTTeCTALIMIO

5.1 3ammra PI'P/KA/ 0,4

5.2 3auer /KD/ 0,25

53 3auer ¢ onenkoi /KD/ 0,25




5. OHEHOYHBIE MATEPHAJIBI

OueHOYHBIE MaTepHabl JUIsl MPOBEACHHS IIPOMEKYTOUHOH aTTECTAlMU OOYYAIOLIMXCS IPUBEICHBI B IPHIOKEHNUH K
paboueii mporpaMme TUCTIUTUTAHBL.

@DopMBI U BUIBI TEKYLIETO KOHTPOJIS MO AUCHUILIHHE (MOXYIIO), BUABI 3aaHUH, KPUTEPUH UX OLICHUBAHUS,
pacnpezeneHue 6aIoB 1o BUIAM TEKYILIEro KOHTPOIIS pa3padaThIBAIOTCS PETIOaBaTeIeM AUCIUIUINHEL C YIETOM ee CIeU(BHUKU U
JIOBOJIATCS IO CBEACHHS OOYJAIOIINXCS Ha IIEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIPEofaBaTesieM NUCIUIUIMHEI (MOXYNIs) B paMKaxX KOHTaKTHOM
paboThl U cCaMOCTOATENBHOM paboThl 0Oyyaromuxcs. s GuKcupoBaHus pe3yabTaTOB TEKYLIETO KOHTPOJIS MOXKET HCIIOIb30BaThCs
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi inTeparypa

6.1.1. OcHoBHasi IUTEpaTypa

ABTOpBI, COCTaBUTEITU 3arnaBue Uznarenbc On. agpec
TBO, I'OJL
JI1.1 |Paguenko M. B. DNEKTPOTEXHHUECKOE MAaTEPHATIOBEICHHE: YICOHHK JUTS , 2023 https://e.lanbook.com/bg
BY30B
JI1.2 | derucorI. IL., MartepuanoBeieHIe U TEXHOJIOTHSI MaTepHUaoB: yaeOHuK st | Mocksa: | https://urait.ru/bcode/56
Martionus B. M., BY30B IOpaiir,
Coxkonos B. C., 2025
Tomemos B. A.,
Tubpun I'. C.

6.2 UndopmanoHHbIe TEXHOJIOIHH, UCII0JIb3yeMble IIPH OCYLECTBJICHHH 00pa30BaTebHOI0 IIpoLecca o JMCUHIIIMHE
(Mony.ir0)

6.2.1 IlepeyeHb TULEH3HOHHOIO M CBOOOHO PACIIPOCTPAHSIEMOI0 IPOTPAMMHOIO o0ecledeHus

6.2.1.1 |MS Office

6.2.2 Iepeuens npodeccuoHATBLHBIX 623 TaHHBIX 1 WH()OPMALNOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpodheccronanbubie 6a3bl JaHHBIX:

6.2.2.2 | Kongencaropsr https://kulon.spb.ru/product-category/serijnaya-produkcziya/

6.2.2.3 | U3omsitopsl https://www.izolyator.ru

6.2.2.4 | Dnekrporexuuka https://electrono.ru

6.2.2.5 | UndopmaroHHbIe CIIPABOYHBIE CHCTEMBI:

6.2.2.6 | UndopmarmonHo-npaBoBoii moptai ['apanT http://www.garant.ru

6.2.2.7 | UucopmaronHo crpaBouHas cucteMa Koncynbprant mitoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1 | YaeOHBIe aymuTOpHH TS IPOBESACHUS 3aHATHH JCKIHOHHOTO THITA, YKOMIICKTOBAHHBIC CIICIUATM3HPOBAaHHON MEOEIbI0
7 TEXHHYECKUMU CPEJICTBAMHU O0YUIEeHUS: MYJIbTUMEIMIHOE 000pYyI0BaHUE LTS TIPEIOCTaBICHHsI yIeOHON HH(pOpMAITUT
OOIBIION ayAUTOPUH H/WJIH 3ByKOYCHIIMBAlOIIee 000pya0BaHUE (CTAIHOHAPHOE WM MEPEHOCHOE).

7.2 | VaeOHble aymuTOpHUH JUTS IPOBEACHUS 3aHATHII IO MPAKTUKE, TPYNIIOBBIX U HHAUBHIAYAIbHBIX KOHCYIbTANH, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOYHOM aTTeCTAIIH, YKOMIUICKTOBAaHHBIE CIIELINATU3UPOBAHHON MEOEIbI0 U TEXHUIECKUMU
cpelcTBaMH 00y4eHHS: MyJIbTHMEIMHHOE 000pyI0BaHHE /MM 3ByKOYCIIIUBAIOIee 000py0BaHKE (CTAlIOHAPHOE MIIH
MIEPEHOCHOE)

7.3 | TTomenieHus Isl CaMOCTOSITEITBHON paOOThI, OCHAIIIEHHBIC KOMITHIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOKITIOUCHUS K
cetu "MHTepHET" M 00ECIIEYCHHEM TOCTYIIA B 3IEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCHUTETA.

7.4 | [TomerneHus A1t XpaHEHUS W IPOPHUIAKTHYECKOI0 O0CITYKHBAaHHS yaeOHOT0 000pyI0BaHHS

7.5 | JTabopatopuwu, OCHaIEHHBIC CIIEIHAILHBIM JIAOOPATOPHBIM 000pyI0BaHUEM: YCTaHOBKa HcnbiTaTenbHas ANJI-70,
71a00paTOPHEIHA CTeHA "DNEeKTPOTEXHNIECKHE MaTepHabl"




