MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE),
KaK KOMIIOHEHT 06paBOBa'I‘€JIhHOﬁ IlpOI‘paMMhl
BBICLLIETO 06p330BaHH9{ - IIpOI‘paMMbI criegquajimrera
110 CIIEIMATbHOCTH
23.05.03 IMoaBmKHOM COCTAB XKEJIEe3HBIX A0POT,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsim B.C.

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

Tsarosblie annmaparsl U JIeKTPUIECKOE 000PYI0BAHNE BHICOKOCKOPOCTHOTO

CoenmnaabHOCTh:

Criennanusanus:

dopma oOydeHHUs:

MNOABHXKHOI'O coOCTaBa

23.05.03 [ToaBU>KHOM COCTaB JKEJIE3HBIX JOPOT

BBICOKOCKOPOCTHOM Ha3€MHBIN TPAHCTIOPT

Ounas

PaGouas nmporpaMma JUCIHUIIINHBL (MOIYIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJMHON
KOPIIOPaTUBHOI HH(MOPMAIIMOHHON CHCTEMBI YIIPABIICHUSI
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAILY
J

IIpocTas anexTponHas moanuck, Beitannas PYT (MUUT)
ID nopnucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBud
JlaTa: 16.05.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenpt0o ocBoeHUss y4eOHOM AUCHUIUIMHBI « TAroBble ammaparbl U
AIIEKTPUYECKOE OOOpYIOBAaHUE BBICOKOCKOPOCTHOTO IOJABIXKHOTO — COCTaBay
SABIIAETCSL:

- MIOJIyY€HHE 3HAHUU O MPUHLHMIAX PadOThl, TEOPUU, KOHCTPYKLHUU TATOBBIX
anmnapaTroB, O COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHUYECKUX PEIICHUSIX B 00JaCTH
TATOBOTO AJIEKTPOOOOPYI0BAHUS IIEKTPUUECKOT0 noABUKHOTO cocTana (II1C) ans

CIICTYIOIINX BHUJIOB EATEIILHOCTH: MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKOM;
OpraHU3aIMOHHO-YIPABICHYCCKOM; IIPOEKTHO-KOHCTPYKTOPCKOM; Hay4HO-
HCCJIEIOBATEILCKOM.

3ajayaMd  OCBOEHHUs Y4YeOHOW JUCUUIUIMHBI « TAroBble amnmapatbl U
AIEKTPUYECKOE O00O0pPYJIOBaHUE BBICOKOCKOPOCTHOTO MOJBHYKHOTO  COCTaBa»
SBIIAETCS:

- OCBOCHHME THIIOBBIX METOJOB pacdyeTa U IPOCKTUPOBAHMS 3JIEMEHTOB H
YCTPOMCTB  3JEKTPUYECKOTO  O0OpydoBaHMs, pa3paboTKa M  BHEJPEHHE
TEXHOJOTMYECKHUX IPOLIECCOB OOCITYKMBAHHUSA M PEMOHTA TATOBBIX AallapaTros,
TEXHUYECKOTO KOHTPOJISI W  HCOBITAHUA MOPOAYKIUH  (IIPOU3BOACTBEHHO-
TEXHOJIOTUYECKAsl IEATENIbHOCTH);

- OCBOGHME B 00JacTH OpraHu3anusi OHKCIUTyaTallMd W TEXHUYECKOIro
OOCITY’>KMBAHUSI JJIEKTPUUECKUX aIllapaToB, OLIEHKM MPOU3BOACTBEHHBIX U
HENPOMU3BOJACTBEHHBIX 3aTpaT WM PECypcoB Ha OOecreueHue KadecTBa
TEXHUYECKOTO OOCITYKMBaHUs, TEKYIIETO U MJIAHOBBIX BUJ0B PEMOHTA MOJIBUYKHOTO
COCTaBa, MEHEI)KMEHTA KayecTBa, OLEHKH IPOU3BOJCTBEHHOIO NOTEHLIHAIA
NPEANpUATAS Ha OCHOBE TEOPUHU HAAEKHOCTU (OpraHU3alMOHHO-YNPAaBICHYECKAS
NEeSATEIbHOCT);

- OCBOCHHE B 00JlacTH pa3pabOTKH TEXHUYECKUX TPEOOBAHUN, TEXHUUYECKUX
3alaHUd M TEXHUYECKUX YCJIOBUM Ha TPOEKTbl DSJIEKTPUUYECKHX ammnapaTroB
NOJBW)XKHOTO ~ COCTaBa,  BBINOJHEHUE  PAcYeTOB  THUIIOBBIX  DJIEMEHTOB
AJIEKTPOOOOPYIOBaHUS TOJBMKHOTO COCTaBa, pa3pabOTKa TEXHOJOTHYECKHX
IPOLIECCOB MO OpraHu3ali 1 00paboTKe pe3ysbTaTOB UCIIBITAHUN HA HAIAEKHOCTD
C UCIOJIb30BAaHUEM CPEACTB aBTOMATU3ALMK M WH(OPMAIIMOHHBIX TEXHOJIOTUHI
(MpOEKTHO-KOHCTPYKTOPCKASI IEATEbHOCTD);

- OCBOGHHE HOBBIX TEXHUYECKHUX pEIIECHUH, TMOHUCKA M MPOBEPKU IO
COBEPILIEHCTBOBAHUIO AJIEKTPUUECKOTO OO0OpYyAOBaHUS TMOJABMXKHOIO COCTaBa,
aHaJIM3UpPOBaTh  IOCTABIICHHBIE  HCCIIEJOBATEIbCKUE 3a7adyd B 00JACTIX
IPOEKTUPOBAHUS U PEMOHTA JIEKTPUUECKOT0 000pYIOBaHUS MOJBUKHOIO COCTaBa
Ha OCHOBE MOJ00pa U U3YUYCHHs JIUTEPATYPHBIX, TATEHTHBIX U APYTUX UCTOYHUKOB
nH(popMaIuu (HayqIHO-HCCIICIOBATENBCKAS JEATETHLHOCTB).



2. IInanupyemblie pe3ynbTaTbl 00yYeHHS IO TUCHUILUIMHE (MOIYJIIO).

[lepeuens ¢GopMUpPYEeMBIX pe3yJbTaTOB OCBOCHHS 0OOpa3oBaTEIbHOMN
porpaMmbl (KOMIIETEHIIUM) B pe3yJIbTaTe OOyUYEHUS 110 JUCHUIUIHHE (MOYIIIO):

IIK-9 - MMeer HaBBIK BBIMIOJHITH OOOCHOBAaHUE MAPAMETPOB KOHCTPYKIIUHU
KOHCTPYKIIUH W CHUCTEM IMOABUKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOIO
TpaHCIopTa.

OOyuenne 1O [UCHUILIMHE (MOIYJIO) TMpEArojiaraeT, dYTo IO €ro
pe3ynpTaTam o0yyaromuiics Oyner:

3HATD:
YCJIOBHSl OKCIUTyaTallid, TEOPHI0 pabOThl OCHOBHBIX BHIOB TSATOBBIX
AJIEKTPOANIIAPATOB, MX KOHCTPYKIIMIO U SKCITyaTallMOHHBIE XapaKTEPUCTUKHU

Ymersb:

UCII0JIB30BaTh IOJYYEHHBIE 3HAHMS B MPOU3BOJICTBEHHO-TEXHOJOTHYECKON H
OpraHU3allMOHHO-YIIPABJICHYECKON BUIAX JEATEIBHOCTH TMIPU SKCIUTyaTallHH,
TEXHUYECKOM OOCITYKUBAHUH M PEMOHTE TIATOBOTO AEKTpoodopynoBanus J1IIC

Baaners:

HaBBIKAMHM BBIOOpA M pacyeTa MapaMeTpoOB TATOBOTO DIEKTPUUYECKOTO
obopynoBanusi OIIC, meTomamMu TEXHUYECKOTO OOCTY>KUBAHHUS, PEMOHTa U
UCIIBITAaHUH TSITOBOTO AJIEKTPOOOOPYI0BAHUS

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOIYJIs).

O06mass TPyAOEMKOCTh JTUCHMIUIMHBI (Monynsi) coctaBisier 4 3.e. (144
aKaJIeMUYEeCKUX yaca(oB).

3.2. O6bem aucuMmuidHbl (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyJarmmxcss ¢  MENarorMYeCKUMH  pabOoTHHKaMu W (WIHM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne7

KonrakTHas paboTa Ipu nNpoBeleHUN YUeOHBIX 3aHATHI (BCEro): 64 64

B tom umncie:

3aHATUA JEKLIUOHHOTO TUIIA 32 32

3aHATHS CEMHUHAPCKOTO THITA 32 32




3.3. O6bem aucHUIUIMHBI (MOAYNSI) B (opMe CaMOCTOSTENBHON paboOThI
oOyyarommxcsi, a Takke B ((opMe KOHTAKTHOM pabOThl O0O0ydYaroIuxcs ¢
NEeAarornIecKUMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKACMBIMU K peali3aiuu
o0pa3oBaTeNpbHOM TPOrpaMMbl HAa  HHBIX  YCJIOBHSIX, TIIPH  TPOBEICHUU
IPOMEXKYTOUHOM arTecTaruu coctaBisieT 80 akageMrUuecKkux vaca (OB).

3.4. ITpu oOy4yeHHH MO UHIMBHIyAIbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE IPU
YCKOPEHHOM OOydYeHHUH, 00bEM NHUCIMIUIMHBI (MOIYJISI) MOXET OBITh peaan30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHOM paboThl 0Oydaronmxcs, a Takxke B opme
KOHTAKTHOM paboThl OOyYaroOmUXCA C TEJarorMuyecCKuMU paOOTHUKAMU M (HJIH)
JUIAMU, TIPUBJIEKAEMBIMH K pealu3aiii 00pa30BaTEeIbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUIUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC

1 O6H_[I/Ie CBCACHUA O TATOBBIX 3JICKTPUYCCKHUX allllapaTax. Ycnopus pa6OTBI TATOBBIX

armnapaTroB U UX BUIbI

Ha3HavyeHue TATOBBIX /IEKTPUYECKHX aIlapaToB M 00IacTH MX MPUMEHEHHs. BiusiHue mapaMeTpoB TATOBBIX
anmnaparoB Ha TEXHUYECKUIl M IKCILTyaTallMOHHbIM ypOBEHb NOJBMKHOTO cocTaBa. besonacHocTh
9KCIUTyaTallH TATOBBIX AlIapaToB. 3HAYEHHUE TATOBBIX MIEKTPOANIIAPATOB B 00ECTIeYeHNH 0€301acHOCTH
JIBIDKEHUS 110€3/10B. [lepcrekTHBBI COBEPIIEHCTBOBAHMS TATOBBIX anmnapaToB. [Ipenmer u 3agaun Kypcea.
Oco0eHHOCTH YCIIOBUIA paOOThI TSATOBBIX JIEKTPOAINAPATOB U UX OTIIMYKE OT alnapaToB 0OLIETEXHUYECKOTO
Ha3HAueHHs. Y POBHM IKCIUTyaTAI[HOHHBIX BO3MYIIIEHUI 1 HECTAOMIBHOCTEH: HATPY30K, HAIPSIKCHUH,
TeMIeparyp, 1aBiIeHNi. BIusHue TMHAMHIUECKUX IEKTPOMArHUTHBIX M MEXaHHYECKUX MTPOIECCOB.
3arps3HeHue anmnapaTos.

OCHOBHBIE 3JIEMEHTBI alMapaToB: AEKTPOMEXaHUIECKUE, ()eppOMarHUTHBIE, JIIEKTPOHHBIE; X CBOICTBA.
[Nonpa3zaenenue anmaparos 1o GyHKIHOHAIbHOMY npuHInIy. Knaccudukamnus u cTpykrypa
KOMMYTalMoHHbIX armapaToB. Tpedosanus ['OCT 9219-88 k TSAroBbIM 3J€KTPUYECKUM alIapaTaM.

2 |KOHTaKTHI TATOBBIX JICKTPOAIITAPATOB

OCHOBHBIE BU/IbI KOHTAKTOB: TOYEYHbIE, TUHEIHbIE, IOBEPXHOCTHBIE; UX XapaKTEPUCTUKH U CBOMCTBA.
IIepexoaHble COIPOTUBIIEHMSI KOHTAKTOB U UX 3aBUCUMOCTb OT MaTepUaia, pa3MepOB, HAXKAaTUsI KOHTAKTHBIX
netaneid. TemnoBble NOCTOSIHHBIE KOHTAKTOB, y€IbHbIE IUIOTHOCTU TOKA: IIOBEPXHOCTHAs, IMHENHHAS, 110
HaxaTHio. [IpenensHple TOKH. DIEKTPOTePMHUIECKas U 3JEKTPOINHAMUYIECKAs yCTOWIHMBOCTH KOHTAKTOB.
IIpuTHpaHue u npoBajl KOHTAKTOB pa3an4HbIX TUNOB. [IpuTHpatomue ycTpoicTBa. MI3HOC KOHTaKTHBIX
JIeTaje U ONpeeNIeHAe UX pecypca.

3 |DmexTpuueckast H30JISUS KaTYIIeK TATOBBIX allliapaToB

OcobeHHocTu YCHOBI/Iﬁ pa6OTBI H30JIAIUOHHBIX ,HGTaJ'Ieﬁ TATOBBIX alllIapaTOB U TpC6OBaHI/I$[ K HUM.
HpI/IHHI/IHLI BI)I60pa " MpOBCpKa 3HeKT‘pI/I‘~I€CKOﬁ MIPOYHOCTU U3OJIALNU. TeHJ’IOCTOﬁKOCTL, BJ'Ial"OCTOfIKOCTL,
HyFOCTOﬁKOCTL n BH6pOCTOﬁKOCTL HU30JIs10UN. I/I?)OJ'IHHI/I}I, MnpuMeHsaAcMasd 1jisd 00MOTOK U KaTyIICK.
Haznauenne n BHUIBI KATYIICK TATOBBIX DJICKTpOAIIapaToB. HpOBOJ’IO‘{HBIC 1 NIMHHBIC KaTYIIKH. TemnoBsie
IIPOUECCHI B KAaTyHIIKax. BBIBOZ[BI M3 KaTYIICK U CIICITUAJIBHBIC 3aKUMBI. OCHOBBI pacducTa n TCXHOJIOTUHN
H3IrOTOBJICHUA KAaTYyHICK.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

DJeKTpUYecKas 1yra, IPUHILHUIBI JyroranieHusl.

OCHOBHEIE CBOMCTBa U XapaKTCPUCTUKHN SHGKTpI/I‘IeCKOﬁ AYTHU MOCTOAHHOT'O TOKaA. Amnanuz ImpoueccoB
Ppa3MbIKaHUA SJICKTPUYCCKUX ueneﬁ OIIC u POJIb AYTU KaK CPEACTBA CHUKCHUA KOMMYTAallUOHHBIX
nepeHanpameHI/Iﬁ. 3J'ICKTpI/I‘{eCKaH Ayra Kak Cﬂy‘{aﬁHLIﬁ npouecc u METoAbl OLICHKHU €€ YHCIIOBBIX
XapaKTCPUCTHK. Crarnueckue u AVMHAMHUYCCKUE BOJIBTAMIICPHBIC XapaKTCPUCTUKHN AYTH. KpI/ITI/I‘-IeCKaH JUIMHAa
AYyTH. Hpoueccm, MPOTCKArIUE B AYTre ICPEMCHHOTO U MYJILCUPYIOMICTO TOKA. HpI/IHHI/Il'H)I BO3[[eI‘/IICTBI/I$I Ha
nyry. Bunel nyroramenust.

[IpuBOABI TATOBBIX JIEKTPOANIAPATOB.

Buzpl mpuBOJOB TATOBBIX ANMEKTPOANINAPATOB, YCIOBHUS UX pabOTHI B TPeOOBaHMS, TPEABIBIIEMBIC K HUM.
CuItel 1 MOMEHTBI, BO3HHUKAIOIINE NIPH paboTe MPUBO/A; IPUBEACHHBIE MACCHl I MOMEHTHI, BO3HHKAIOIIHE
npu paboTe NpUBO/a; NPUBEICHHBIC MACChl 1 MOMEHTBI HHEPIIMH MOJBIKHOM crcTteMbl. CTaTHKa 1
JMHAMMKa TIPUBOJIOB TATOBBIX armaparoB. OrpeaeneHe BpeMeH! cpadaThiBaHHS.

HenocpencTBeHHbIE TPUBOIBI TATOBBIX alNapaToB. TpeGoBaHU OXpaHbl TPYAA U SprOHOMHUKH K anmnapaTaM ¢
py4HBIM 1prBoIoM. CriocoObl (PHKCAIMU MO3ULINI U MEXaHHYECKUE OJIOKMPOBKU OPraHOB
HETOCPEeACTBEHHOT 0 ynpapieHus. KoHTpoeps! yrpaBieHus Kak alnaparhl ¢ HeIOCPeACTBEHHBIM
npruBoaoM. IIpyKuHHBIE IPUBOABI TATOBBIX alNapaToB. BiausHue OTKIOHEHNH XapaKTePUCTHK MPYKUH Ha
paboty mpuBoza.

CBOWCTBA ¥ KOHCTPYKTUBHBIE OCOOCHHOCTH THEBMATHIECKUX TPUBOJIOB PA3IMIHBIX THUIOB. TSroBbIe
JarpaMMBbl BKIIIOUEHUS U BBIKIIOYEHNS HHIUBUAYAIbHBIX THEBMATHYECKUX KOHTAKTOPOB. AHAIU3 TATOBBIX
JUarpaMM M UX 3aBHCUMOCTEN OT mapaMeTpoB anmnaparos. [IpuMeps! anmapaToB ¢ HHIUBUIYaIbHBIM
MTHEBMaTUYECKUM MPUBOIOM: 3niekTpoBo3oB BJI10, BJI11, UC4, UC7, BJI8S u ap.

DJeKTpoNHEeBMaTHYECKHE BEHTUIIN KaK JIEMEHTHI YIPABJICHUS THEBMAaTHUECKUMH NPUBOAaMHU. THUIIBI 1
XapaKTEPUCTUKU BEHTHUIICH.

JByX-, TpEX- U YETBIPEXNO3ULIUOHHBIE IPUBOABL. [IpUMeps anmnapaToB ¢ TAKUMHU IIPUBOJAMMU.
MHOrOno3UINOHHBIE 3JIEKTPOITHEBMAaTHUECKUE TPUBOABI, IPUMEPHI TAKUX ITPUBOIOB.

AnmnapaTsl KyJauKOBOI'O THIIA CO CTBIKOBBIMHM KOHTakTaMH. KyJladkoBble KOHTAKTOPHBIE 3JIEMEHTBI
BKJIIOYAIOLIETO, IEPEKIIOYAIOIIEro U BBIKIIOUAIOIIEro TUIIOB. B3anMoneiicTBre Mex 1y KOHTaKTOPHBIM
3JIEMEHTOM B KyJIauyKOBOH maiiboi. Pa3BépTka rpynmnoBoro anmapara. Pe3ynsTupyronie MOMEHTHI
COTIPOTHUBIICHHS JBI)KEHUIO M ypaBHEHUE JBMKECHUS allapara ¢ FPYyNIoBbIM IPUBOJOM.

Tsrossle anmapaTsl C 3J1€KTPOMArHUTHBIM IIPUBOAOM. THIIBI 2JIEKTPOMArHUTOB TATOBBIX ANAPaTOB U UX
XapaKTepUCTHKH. AHAJIN3 XapaKTePUCTHUK 3JIEKTPOMArHUTHBIX IPUBOJIOB U UX B3aUMOCBS3b C ITapaMeTpaMu
3JIEKTPOMAarHUTOB.

TsaroBble AUArpaMMbl HHAWBHIYAIbHBIX 3JE€KTPOMAarHUTHBIX KOHTAKTOPOB. VX cpaBHEHHE ¢ AUarpaMMaMu
JUI THEBMATHUECKUX MIPUBOIOB. Pacdér 31IeKTpOMarHUTOB MIPUBOJIOB ¢ IpuMeHeHneM DBM. Jlunamuka
3JIEKTPOMArHUTHOTO MIPHUBO/IA NIPU BKITIOUEHHUH U BBIKIIFOUEHUH anmnapata. Koadduiment 3anaca u Bo3Bpara.
Oco0eHHOCTH IEKTPOMArHUTHBIX PUBOIOB NIEPEMEHHOT0 TOKA, OBICTPOAEHCTBYIONINX TPUBOJIOB U
MPUBOJIOB C BbLIEPxKKOH BpeMeHH. [TapameTpsl anekTpoMarHUTHEIX KOHTakTOpoB OIIC u ux mpuMepsl.
TsroBeie anmaparsl ¢ JBUraTeIbHBIM IPYIIOBBIM NPUBOJIOM. [IprHINT paboTHI 37€KTPOABUTATEIBHBIX
MPUBOIOB IPYNIOBBIX KOMMYTAIIHOHHBIX anmapaToB. CriocoObl o0ecniedyeHns: TOYHOH (PUKCALMK TO3UIHH.
MexaHn3MBI IPEPHIBUCTOTO BpamieHus. OnpeeneHne HeoOX0ANMBIX IIEpeJaTOYHbIX OTHOILECHUH 1
MOIITHOCTH ABHUTaTeNs npuBoaa. CHCTEMBI yIpaBIeHUs 3JIEKTPOIBUTaTeNIeM MpuBoa. IIpumep mpuBoIsI
anekTpoBo3os BJI60 u BJISO.

IIpuHIIT paboThl MPUBOAOB C MHEBMATHIECKUMH JABUTATEISIMA. [IpUMephI MX BBIITOTHEHHS HA AIEKTPOBO3aX
4Cz2, yc4.

Amnmnapats! 3amuTsl JI1C u TpeboBaHMs K HUM

[puHIMDEB! 3anMTH 31eKTpoodopynoBanus DIIC. 3amuTa Kak aBTOMaTH4YecKOe OrpaHUueHNE CBOOOTHBIX
nporeccoB. BO3MOXXHOCTH 3alUThI TIPH NPEAYNPEXKICHUN U OTPaHNYEHUH HencnpaBHocTeld. OCHOBHbIC
TpeOOBaHus K annapaTaM 3alUThl: YyBCTBUTEIBHOCTD, ObICTpoAeHcTBHE. Paszinuns B ycIoBUsIX paboThI
annapaToB 3alUThl ¥ ONEpaTHBHON KoMMyTaliy. CeJIeKTUBHOCTD arnaparoB 3aliuThl. Beinepkka BpeMeHn
1 e€ peanu3ainys B armaparax. AnmapaTsl IpSMON 1 KOCBEHHOH 3aIlIUThHI. BUIIBI 3aIIUTHI: TOKOBAs,
MOTEHIMAIbHAs, MAKCHMAaNbHas, MUHIMaJbHAA, Tu(PepeHanbaas u 1p. TpeboBaHus




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

3JIeKTPOOE30NaCHOCTH K CHCTEMAM M alaparaM 3aIlUThl. BEICTpOAeHCTBYONIIE aBTOMAaTHIECKHE
Beiutouareny (bB), kak anmapaTsl npsAMOi MakCUMabHOM 3alUThl. XapaKTepPUCTUKH MIPOIECCOB,
omnpezensomux padoty bB. TpeboBaHus K TOABMKHBIM CUCTEMaM M yCTpOWCTBaM jyroranieHus bB.
KoHncTpykuus noaBIKHBIX cucTeM. [IpuMeHeHne pa3BeTBICHHON MarHUTHON CUCTEMBI C TOAMarHi4MBaHUEM
— c11oco0 TOCTHXKEHUsI €€ MarHUTHOH Oe3MHepIIHOHHOCTH. [IpHHINIT AeHCTBUS ¥ Ha3HAUYEHHE IIYHTHPOBAHUS
pa3MarHMuMBaroNIel KaTynki. Bo3MoKHOCTH IpUMEHEHHS NOTYIPOBOJHUKOBBIX IIPHOOPOB LIS
OBICTPOICHCTBYIOIIETO Pa3MbIKaHUS LIETICH 1 MEPCIEKTUBEI PA3BUTHS aIlIapaToB 3aLIUTHl OT KOPOTKUX
3aMBIKaHHH.

beckoHTaKTHBIE IIEMEHTHI B TATOBBIX alrraparax; yCJIOBHUA UX pa60TbI.

O06nacTu IPUMEHEHHUS PE3UCTOPOB B TATOBOM AIIEKTPOOOOPYIOBAHIH JIOKOMOTHBOB. THITBI pE3UCTOPOB U UX
OCHOBHBIE XapakTepucTuku. Hopmanusanus 31eMeHTOB pe3UCTOpoB. TeIuIoBbIe IPOLECCHl B PE3UCTOPaxX U UX
TEIIOBBIC XapaKTEPUCTUKU. TemIoBast MOIHOCTb PE3UCTOPOB. Pe3UCTOPEI € IPUHYAUTEIBHBIM OXJIAXKIEHUEM
U PE3UCTOPHBIE arperaTsl. I[pMHIKIIBI TEIIOBOTO pacuéra pe3ucTopoB. IIpumepsl CepuiHBIX KOHCTPYKIIUM.
Henunelinble conpoTusienys. Pe3sucTopsl crieniuaabHbIX TUIIOB.

Buns! peaktopoB, npuMeHseMbIX B 00opynosanuu OIIC. TpeboBaHUs K peakTopaM, UHAYKTUBHBIM IIIyHTaM,
3aIUTHBIM PEaKTOpaM; X NMapaMeTpPhl U XapaKTepUCTUKHU. [IpHHIUMBI pacueTa peakTOpOB pa3IUIHbIX
HazHayeHul. [IpuMepbl NpUMEHSAEMBIX KOHCTPYKLMH.

TurIe! KOHAEGHCATOPOB, MPUMEHAEMBIX B 00opynoBanun JI1C; TpeboBanns K HUM. Mepbl o0ecTieueHus
3JIEKTPOOE30aCHOCTH KOHAEHCATOPHBIX ycTaHOBOK DIIC. KoHeHcaTopsl KOMIIEHCATOPOB PEAKTUBHOM
MOIIHOCTH.

YcnoBus MpUMEHEHH MarHUTHBIX ycuiuTenei (MY) Kak 371eMEHTOB TATOBBIX anmaparos. [IpuHimn
JICHCTBUS, CBOMCTBA U Xapakrepuctuku MY. Pacuér xapakrepuctuk MY npu cMmelieHuy, BHEIHEN U
BHYTpPEHHEI 00paTHOM CBS3H.

YcnoBus mpuMeHEeHHs MOTYITPOBOIHIKOBEIX IPHOOPOB B KAUECTBE AJIEMEHTOB TATOBBIX ammapaTos. 1x
HCIIOJIb30BaHNUE B KAYeCTBE KOMMYTAIMOHHBIX

351eMeHTOB. TpeGoBaHMs IMEKTPOOE30MaCHOCTH K BRIKIIIOUCHUIO U Pa3beIUHEHUIO IIEKTPUIECKUX LIEHeH.
Hcnonp3oBanue MOIyNIPOBOJHUKOBBIX IIPHOOPOB B IETISIX yIpaBiIeHMs. [IpruMepsl peann3anny pa3indHbIX
pELIeHUH Ha OCHOBE MOJIYPOBOIHUKOBBIX 3JIEMEHTOB. Mcrionp30BaHKeE ITOTYTTPOBOJHUKOBBIX IPHOOPOB LIS
KOMMYTAallMH B CHJIOBBIX LIETIAX; OECKOHTAKTHBIE BBIKITIOYATEIIH.

Onexrpomexanuueckue pene IIIC.

OcobenHoctH ycioBuii padotsl pese DIIC. Bunsl pene. XapakTepucTHKH pelie: ObICTPOACHCTBHIE,
YYBCTBUTEJIBHOCTh, KOA((QHUIMEHT BO3BpaTa U JPYyrie KOJUUECTBEHHbIE I0Ka3aTellv, OLIEHUBAIOIIUE Pa0OTy
pene. DIeKTPOMarHuTHLIE pelie, 0COOCHHOCTH UX MArHUTHBIX CUCTEM. Peie ¢ o qMarHnIuBaHueM.
JuddepennuansHele pesie U peie, KOHTPOIUPYIOIe HECKOIBKO BXOAHBIX BeIW4uH. Pene GokcoBaHus.
ONeKTPOIMHAMUYECKHE Pelle U pelie HeANEKTPUIECKUX BEIMYHH. BRICTpOAEHCTBYIOIINE Pejle U pelie C
BBIZICPIKKO BpeMeHU. Pelie ¢ camoBoccTaHoBIeHNEM U ¢ pukcanueil coctossHuid. [loTeHnanbHbIe M TOKOBBIE
pene. Pene neperpy3ku, IpoMeKyTo4HbIe, TuddepeHnnansHble, yCKOPEHUs, PEKyNepaliy pa3InaHbIX
THIIOB.

ToxonpuéMHUKN; TPUHLHUIIBI U YCIOBHS paboThl TOKOpUueMHUKOB DIIC

Ycnosust pabotsl TokonpueMHIKOB JI1C 1 TpeboBaHNS K TOKOIPHEMHHKAM JIJIsl BEPXHETO W HIDKHETO
ToKocheMa. CTaTH4yecKne M JUHAMHUYECKHE XapaKTePUCTUKH TOKOIIPHUEeMHHIKOB. ObecniedeHne cCTaOMIbHOCTH
HaxkaTHst. OCOOCHHOCTH TOKOChEMa ITPH BBICOKMX CKOPOCTSX ABIDKEHHA. A3POJMHAMHUYECKHE BO3IEHCTBHS
Ha TOKOIIpHEMHHK. BO3HNKHOBEHNE aBTOKOJIEOATENBHBIX MTPOIIECCOB M UX TaIlIeHNEe. 3a3eMIIIOIINe
ycrpoticTBa cunoBsix neneit II1C. TokonmpueMHHKHN A7Is1 BEPXHETO TOKOCheMa. PaMHO-IIapHUpHAs
KOHCTPYKLUSI TOKONIPHEMHUKOB. CHJIBI 1 MOMEHTHI, IeHCTBYIOIIKE HAa PaMHYIO cucTeMy. CUMMETPHUHBIE U
aCUMMETpPUYHbIE TOKONPUEMHHUKH. KOHCTPYKIIMN KOHTAKTHBIX Y3JIOB: IOJIO30B U BEPXHUX HIAPHUPHO-
NPY>KHHHBIX MEXaHU3MOB. MaTtepuaisl Ul U3rOTOBJICHUS] KOHTAKTHBIX JIeTae U POOJIeMbl CHHKEHHS
U3HOCA KOHTaKTHOro npoBoja. CHIDKEHNe HHEPLMOHHOCTH TOKOIPUEMHUKOB. [IpHBOBI TOKOIPHEMHUKOB U
YCTPOMCTBa yrpaBieHust UMH. TOKOIPHEMHHKH /ISl KOHTAKTHOTO peibca. OCOOEHHOCTH KOHTaKTHON CETH
IPU HIJKHEM TOKOCBEME. Y CTPOICTBA TOKOTIPHEMHUKOB JJIs1 KOHTAKTHOTO PEJIbCa, MX YCTAHOBKA HA
MOABIXHOM cocTaBe. [lapaMeTps! B XapaKTEpUCTHKN TOKONPHEMHHKOB. [Ipo0iemMbl CHIKEHNS H3HOCA




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

KOHTAaKTHOI'O pEJIbCa U TOKOIIPUEMHUKA.

10

Bcenomorarensnoe o6opynoanue I11C; akkyMmynsTopHble OaTapeu WX TUIIbI, TapaMETPhI,

XapaKTEPUCTUKHU

AnmapaThl nenel ynpaBJeHHs: KOHTPOJUIEPHI, KHOTIOYHbIE BBIKJIIOYATENN U Ap. AKKyMYJISITOpHBIE OaTtapen
OIIC. Ux Trnbl, MapaMeTpsl, OCHOBHBIE XapaKTePUCTUKH. BcromoraresibHOE 31eKTPO00OpyI0BaHHE CHCTEMBI
3apsna u paspsiga 6atapeil. Y cTpoiicTBa OTOIICHHS, OCBELICHHS, CUTHAIN3ALUH. DJIEKTPOTICUH, KaJopudepsl,
HarpeBaTeNIbHBIC JIEMEHTHI, TEPMOPETYIATOPEl. OCOOCHHOCTH OCBETHTENBHBIX ycTporcTB DIIC.
O6opynoBaHre TOS3IHBIX CUTHABHBIX YCTPOHCTB

11

ABTOMaTHYECKHE PETYIATOPBI; PETYIATOPHI SJICKTPUICCKUX U HEQJICKTPUIYCCKUX BEJIIMYNH,

HCIBbITAHUA TATOBBIX allllapaTOB

ABTOMAaTHUYECKHE PEryIATOPHI. PerynsaTopsl HEMPEPHIBHOTO U AUCKPETHOTO (MMITYJIBCHOTO) JIeHCTBHUS.
VIMITyJIbCHBIE 91IEKTPOMEXAHUYECKUE PErYIISITOPBI HAIPSYKEHUS, IPUHIUI UX AEUCTBUS U IIapaMETpBL.
PerynsaTopsl Ha OJIYNIPOBOJHUKOBBIX 3JIEMEHTAaX. PerysiTopsl HEAJIEKTPUUECKUX BEIMYUH: JaBICHUS
CXaToro BO31yXa, TEMIEPATyp U Ap.

12

TokocheM Ha BEICOKHX CKOpPOCTAX. ABTOKOJICOAHHS U UX ralicHue.

13

VYcrpolicTBa oTomieHus, ocBemeHus u BeHTusinuu JI1C.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumeHnoBaHue 1ab0paToOpHBIX pabOT / KpaTKOe CoJiepKaHue

I/ICCJ'ICI[OBaHI/IC COIIPOTUBJICHUS KOMMYTAIIUOHHBIX KOHTAKTOB.

PaCCManI/IBaeMHC BOIIPOCHI:

- OKCIICPUMCHTAJIbHBIM IIYTEM CHATH 3daBUCHUMOCTb KOHTAKTHOI'O COITPOTUBJICHUSA OT YCUJINA HAXKATUSA
KOHTAKTOB,

- B pe€3yJibTaTe CTaTUCTHUCCKOU 06pa6OTKI/I PE3YJIbTATOB 3daMEPOB BBIIIOJHUTD AIIITPOKCUMAIIUIO ITOJYYCHHBIX
XapaKTCPUCTHUK U CPABHUTH C TCOPECTHUUCCKUMHU 3aBUCUMOCTIMU

I/ICCJ'ICI[OBaHI/IC pacipeaciicCHud UHAYKIIUU B HYFOFaCHTeHBHOﬁ KaMmepe.
PaccmarpuBaemble BOIPOCHL:

- OKCIIEPUMEHTATIBHO ONPEICTUTh BETUIMHBI HHAYKIIUH B PA3JINYHBIX TOUYKAX 30HBI AYTOTAIICHUS IPH
Pa3NUYHBIX TOKAX TYTH.

Uccnenosanue OJICKTPOIMHEBMATHUYCCKOI'0 KOHTaKTOpA.

PaccmarpuBaeMblie BOpOCHI:

- U3Y4UTh KOHCTPYKIIUIO, IPUHIUI JEHCTBUS U IKCIIEPUMEHTAIBHOE OIPEAEICHUE OCHOBHBIX TEXHUYECKHUX
napamMeTPOB JJICKTPOIMHEBMATUYECKUX KOHTAKTOPOB.

I/ICCJ'ICI[OBE[HI/IC OJICKTPOMArHuTHOI'O KOHTAKTOpPA.

PaccmarpuBaemble BOIPOCHI:

- I3YYHTH KOHCTPYKITHIO W IPUHIINII AEHCTBHS IEKTPOMAarHUTHOTO KOHTaKTOPA;

- COCTaBUTH 3CKU3 U BBIIOJIHNUTH U3MEPEHHUS KOHCTPYKTUBHBIX ITaPaMETPOB IEKTPOMArHUTHOTO TIPHUBOIA;
- IPOBECTH MOBEPOYHBIH pacueT IeKTPOMAarHuTa U CPaBHUTh C IKCIIEPUMEHTAIBHBIMU JAaHHBIMU TATOBBIX
XapaKTepUCTHUK IEKTPOMArHuTa.

UccnenoBanue yCTpOUCTB 3allIUThI TATOBBIX IBUTATENICH B PEKUME PEKYTIEPaIUH.
PaCCManI/IBaeMLIC BOIPOCHI:

- UI3Y4YUTh U HAYEPTUTD IJIEKTPUUECKYI0 cxeMy BKioueHus: bK B CHiI0BYIO 11€Tb AJIEKTPOBO3a;

- I3YYUTH YCTPOHUCTBO OBICTPOIEHCTBYIONMIET0 KOHTAKTOPA: MATHUTHON CHCTEMBI KOHTAKTOPA,




HaunmeHnoBanue 1ab0paToOpHBIX paboT / KpaTKOE CoepKaHue

yz[epxcHBa}omeﬁ KaTyIIKH, BUTKOB HACBIIIECHU, TJIaBHBIX U BCTIOMOTAaTEJIbHBIX OTKIIIOYAIOIIUX ITPYXWH,
6J'IOKI/Ip0BO‘-IHLIX KOHTAaKTOB;,
- CHATH U MMOCTPOUTH 3aBUCUMOCTD TOKA YCTaBKU OT BCJIMYUHBI TOKA yz[epmMBalomeﬁ KaTYyIIKH.

6 |HcciaenoBanue cuctemsl ayroramenus bB.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- I3YYHATH CHCTEMY JyTOTaIIeHHs OBICTPOIECHCTBYIOMIETO BRIKIIOYATEIIS;

- COCTAaBUTb OCKHU3 Z[erI‘aCPITeJILHOﬁ KaMepLI, OHpe,HCJ'II/ITL napaMeTpLI JEHUOHHBIX pCH.IeTOK, OLICHUTH
BeJ'II/I‘{I/IHy Hanpm}(emm ImoracaHus IIyFI/I;

- COCTaBUTh 3CKU3 AYrOracCUTEIbHON KaTymku bB.

7 |MccnenoBanue TokonpueMHUKa. CHATHE CTATUYECKUX XapaKTEPUCTHK.

PaccmarpuBaeMblie BOpOCHI:

- U3Y4UTh KOHCTPYKIIMIO TOKOIIPUEMHHUKA;

- IPOCJICAUTD B3aUMOJIEHCTBIE IeTajlel U Y3JI0B ITyTeM MOoABEMa U OIyCKaHUSA TOKONIPHEMHHUKA C ITyJIbTa
yIpaBlIeHus;

- CHSTh CTaTHUECKYIO XapaKTepUCTHKY TOKOIPUEMHUKA B quana3oHe BbicoT oT 400 1o 1900 mm npu
PaBHOMEPHOM M 0€30CTaHOBOYHOM OITYCKaHWH WM TIOJHSITHN TOKOIIPHEMHHKA;

- [10 PE3yJIBTATOM OIIBITOB MOCTPOUTH TPA(YUKHU CTATHUECKUX XapaKTEPUCTHUK.

8 |HMccnenoBanue anmapatos 3amuThl DI1C mMOCTOSHHOTO TOKA.

PaccmarpuBaemble BOIIPOCHI:

- U3y4YUTh YCTPOUCTBO U KOHCTpYKLUIO bB, BeIuepTuTh KNHEMaTHUECKYIO cxeMy bB u cxemy Bkitouenus bB
B CHJIOBYIO LIETIb 3JIEKTPOBO3a;

- BBIYEPTUTh MAaTHUTHYIO LIEMb YAEPKHUBAIOIIEH KaTyIIKH;

- coOpaTh BIEKTPUYECKYIO LETb U OTPEryJIMpoBaTh TOK ycTaBku bB paBubiii 1500A.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

Ne Bun camocrositensHOM paboTh
n/n

1 |([ToaroroBka k 1abopaTopHBIM paboTam

2 |Pabota ¢ nureparypoit

3 | BeimonHeHue KypcoBOro mpoeKTa.

4 | TlogroToBka K IpOMEXKYTOUHOM aTTeCTalUH.

5 | IloaroroBka K TEKyIieMy KOHTPOJIO.

4.4. ITpuMmepHbIi IEpEUYEHb TEM KYPCOBBIX MPOEKTOB

"

Pacyer u mpoekTHpoBaHHE TATOBOTO 3JEKTPUUECKOro ammapara'
(97K TPOMTHEBMATUYECKOTO,  AJIEKTPOMArHUTHOTO KOHTAaKTOpa, JHOO ApPyroro
KOMMYTAI[MOHHOTO ariapara).

[IpumepHoe conepxanue:

Br1600p KOHCTPYKTHUBHOM CXEMBI amnmnapara;
[TIpoekTupoBaHue TOKOBEIYIIETO KOHTYPA;
Pacuer nyroracutenbHOro yCTpOMCTBA;

Pa3pa60TKa KHHEMATUYE€CKON CXEMBbI arrapara,




MexaHnuyeckre XapakTepUCTUKH aIllapara;
Pacuer npyxuH;
[IpoekTrpoBaHue 3JIEKTPOMAarHUTHOTO MPUBOAA KOHTAKTOPA.

‘IepTexc 06HICI‘O BHAa a1riapara, HC MCHCC YCM B ABYX IIPOCKIUAX.

BapuanTtsl 3ananuii.

1. Homunansneie Hanpspkenue 3000 B. Tok B ucnonaurensHon nenu 500 A.
Bun npuBo1a mHEBMATUYECKHIA.

2. Homunansasie Hanpsixerue 1500 B. Tok B ucnomautensHoit menu 300 A.
Bu npuBo1a nTHEBMaTUYECKUU.

3. Homunanensie Hanpsikenue 750 B. Tok B ucnomuurensHou nenu 100 A.
Bu npuBo1a nTHEBMaTUYECKUU.

4. Homunaneueie HanpsokeHue 3000 B. Tok B ucnonaurensHoi nenu 200 A.
Bun nmpuBo1a mHEBMATUYECKHIA.

5 Homunansnsie Hanpsbxkenue 1500 B. Tok B mcnonnutensHOM nenum 75 A.
Bun npuBoia mHEBMATUYECKHIA.

6. Homunanbnasie Hanpsbkenue 3000 B. Tok B ucnonautensHoit nenu 500 A.
Bu npuBo1a 37€KTpOMAarHUTHBIM.

7. Homunanbnbie Hanpspkenue 1500 B. Tok B ucnonnutensHol nenu 300 A.
Bu npuBo1a 37€KTpOMArHUTHBIM.

8. Homunaneueie Hanpsoxenue 750 B. Tok B ucnonmautensHon nenu 100 A.
Bua npuBoaa 351€eKTpOMarHUTHBIN.

9. Homunansneie Hanpspkenue 3000 B. Tok B ucnonaurensHor nenu 200 A.
Bu npuBo1a 31€KTPOMArHUTHBIM.

10 Homunanesueie Hanpsbkenne 1500 B. Tok B ucnonHuTensHON nenu 75 A.
Bu npuBoa 31€KTPOMArHUTHBIM.

5. llepeueHp wu3AaHUN, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
OCBOEHUU JUCUUILIUHBI (MOYJIA).

Ne

y bubnuorpaduueckoe onucanue Mecto nocryma
n/n




1 CucTeMBl yIpaBJICHHs JICKTPUUECKUM TMOABMKHBIM cocTaBom | HTB (39); HTB (yu.3);

A.B. Ilnakc OnnotomMHoe u3nanue Mapuipyt , 2005 HTB (§6.); HTB (13.2)
2 Tsroseie anekTpuueckue ammapatsl JI.J1. 3axapueHko HTB (yu.3); HTb (y4.6);
OnnortoMHoe n3nanue Tpancnopt , 1991 HTB (¢6.); HTB (u3.1);
HTB (43.4)
3 MeTtoudeckue yka3aHusl K BBIIIOJHEHUIO Ta00paTOpPHOTO HTB (yu.3)

MPAKTUKyMa 0 TUCHUIUIHHE "JnekTpoodopynoBanue SI1C"
pazzaen "TAroBbeie AEKTpUUECKUE anmnapaThl” sl CTYAECHTOB
ClieliMaIbHOCTEN "DIIEKTPOBO3bI U AJIEKTpoIioe3aa" u
"InexrpoBo3zoctpoenne” O.C. Hazapos, B.H. Poranos;
MUUT. Kad. "Dnekrpuueckas tsara" OqHOTOMHOE U3/IaHHE
MUUAT , 1992

6. IlepeueHb COBpeMEHHBIX TNPO(PECCHOHATBHBIX 0a3 JaHHBIX H
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

http://library.miit.ru/ - snexTpoHHO-OMONMOTeUHass cuctema HaydHo-
TeXHu4YecKou omommoreku MUNUT

http://rzd.ru/ - caiir OAO «PXX/I».

http://elibrary.ru/ - Hay4Ho-371€KTpOHHAs OUOIMOTEKA

ITouckomeie cuctemsl: Yandex, Google, Mail

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacIpoOCTPaHSIEMOIo
IPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOAMMOTO JIJIS1 OCBOCHMSI TIUCIUTUTUHBI (MOYJIs).

Cucrema aBTOMaTU3UPOBAHHOTO MPOEKTUpoBaHust Autocad
CucreMa aBTOMaTU3UPOBAHHOTO TIpoeKTHpoBanus «Kommacy
CnenmanusupoBanHas nporpamma Mathcad

8. Omnucanue MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMOMN  JJIst
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTHHE (MOIYIIIO).

Jlist mpoBeAeHUs JIEKIIMOHHBIX 3aHSATUH HEOoOXOIMMa CIeUUaTu3UpOBaHHAS
JEeKLIMOHHAs ~ ayJauTopus, OOOpyAOBaHHAas ayJAMOBHU3yaJIbHBIMU  CpPEICTBAMU
oOy4eHus.

Jlist mpoBeeHusl MPAaKTUYECKUX 3aHATUH U BBINOJHEHUS KYypCOBOM palbOThI
HE00X0IMMO UMETh

* HaTypHbIe 00pa3libl TATOBBIX allapaToB

* yueOHBI€ MIaKaThl AnekTpoodopynoBanus JI1C

* abOOMBI uepTexkeil TAroBslx anmnapatos DIIC



9. ®opma pOMEKYTOUHOM ATTECTALINU:

KypcoBoii ipoekT B 7 cemectpe.
DK3aMmeH B 7 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuaiibl, IIPUMCHACMBIC IIPHU IIPOBCIACHHUU HpOMG)KYTO‘IHOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTC}I B COOTBECTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl

«INEKTpoIoe3aa U JIOKOMOTUBBD) B.B. JIutoBueHkKO
CoruacoBaHo:
3aBenyromuii kaheapon duJl O.E. IIynoBukoB

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHCCHU C.B. Bonoaun



