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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 BUI0B JIEATENbHOCTH: MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKOM;
OpraHU3aIMOHHO-YIPABICHYCCKOM; IIPOEKTHO-KOHCTPYKTOPCKOM; Hay4HO-
UCCIIEI0BATEIILCKOM.

3amayaMu  OCBOGHMSI Y4e€OHOH JMHUCHMIUIMHBI « TArOBBIE amnmapaTsl U
AIEKTPUYECKOE O00O0pPYJIOBaHUE BBICOKOCKOPOCTHOTO MOJBHYKHOTO  COCTaBa»
SBIISICTCS:

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

- OCBOGHHME B O00JaCTH OpraHM3anusl OHKCIUTyaTallMd M TEXHUYECKOIro
OOCITY’KMBAHUSI JJIEKTPUUECKUX aIllapaToOB, OLIEHKM MPOU3BOJACTBEHHBIX U
HENPOMU3BOACTBEHHBIX 3aTpaT WM PECYypcoB Ha OOECeueHue KadyecTBa
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 00JilacTH pa3pabOTKH TEXHUYECKUX TPEOOBAHUN, TEXHUUYECKUX
3alaHUd M TEXHUYECKUX YCJIOBUM Ha TPOEKTbl DSJIEKTPUUYECKHX ammnapaTroB
NOJBW)KHOTO ~ COCTaBa,  BBINOJHEHUME  PAcyeTOB  THUIIOBBIX  DJIEMEHTOB
3JIEKTPOOOOPYIOBaHUS MOJBMKHOTO COCTaBa, pa3pabd0TKa TEXHOJOTHYECKHX
IIPOLIECCOB MO OpraHU3alMi U 00paboTKe pe3ysbTaTOB UCIIBITAHUN HAa HAIAEKHOCTD
C UCIOJIb30BAaHUEM CPEACTB aBTOMATU3ALMH M WH(OPMAIIMOHHBIX TEXHOJIOTUI
(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 U3YUYEHHsI JIUTEPATYPHBIX, HATEHTHBIX U APYTUX UCTOUYHUKOB
uHpopMaIuu (HayqIHO-HCCIIeIOBATENbCKAS JEATETHHOCTD).



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:

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

Ymersb:

UCII0JIB30BaTh IOJYYEHHBIE 3HAHHS B MPOU3BOJICTBEHHO-TEXHOJIOTHYECKON H
OpraHU3allMOHHO-YIIPABJICHYECKON BUIAX JEATEIbHOCTH TNIPU SKCIUTyaTallHH,
TEXHUYECKOM OOCITYKUBAHUH M PEMOHTE TIATOBOTO AEKTpoodopynoBanus J1IIC

Baanernb:

HaBbIKAMHU BBIOOpa W pacyera IMapaMeTpPOB TATOBOTO JJICKTPUUECKOTO
obopynoBanuss OIIC, meTomamMu TEXHHYECKOro OOCIyXKHBaHHUS, PEMOHTa U
HCIIBITAHUM TSTOBOTO 3JIEKTPOOOOPYI0BAHMS

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 paucuMIUIUHBL (Monaynsi) B (oOpME KOHTAaKTHOM paboOThbI
oOyJarmmxcss ¢  [ENarorMYeCKUMH  pabOTHHKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHON MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonuuectBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne7

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

B tom umncie:

3aHATUSA JEKIMOHHOTO TUIIA 32 32

3aHATHS CEMUHAPCKOTO THUIA 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)
JUIAMH, TPUBJICKAEMBIMHU K pealiu3aiii 00pa30BaTEebHONW 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 CBCACHUS O TATI'OBBIX JJICKTPUYCCKHX aIlllapaTax. Ycnosus pa6OTBI TATOBBIX

arrapaTroB U UX BUAbI

Ha3HadyeHue TATOBBIX 3MEKTPUYECKHX aIIapaToB U 00IaCcTH MX MPUMEHEHH. 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 NEKTPOMArHUTHBIX M MEXaHUYECKUX MTPOIECCOB.
3arps3HeHue anmnapaTos.

OCHOBHBIE 3JIEMEHTBI alMapaToB: AEKTPOMEXaHUIECKUE, ()eppOMarHUTHBIE, JIIEKTPOHHBIE; X CBOICTBA.
[Nonpazaenenue anmapaTos 1o GyHKIHMOHAIbHOMY npuHInIy. Knaccudukanus u cTpykrypa
KOMMYTalHOHHEIX ammapatoB. TpeboBanms [[OCT 9219-88 k TATOBBIM 3JIEKTPHUUSCKUM aIllapaTaM.

2 |KOHTAaKTBI TATOBBIX JICKTPOAIITAPATOB

OCHOBHBIE BU/IbI KOHTAKTOB: TOYEYHBIE, TIMHEITHBIE, IOBEPXHOCTHBIE; UX XapaKTEPUCTUKH U CBOMCTBA.
IlepexonHble CONPOTUBIIEHUS KOHTAKTOB M UX 3aBUCUMOCTb OT MaTepualla, pa3MepOB, HAKATUSI KOHTAKTHBIX
neranei. TemnoBsle NOCTOSIHHBIE KOHTAKTOB, yI€IbHbIE IUIOTHOCTU TOKA: IOBEPXHOCTHAS, JIMHENHHAS, 110
HaxaTHio. [IpenensHple TOKH. DIEKTPOTePMHUIECKas U 3JEKTPOINHAMUYIECKAs yCTOWIHMBOCTH KOHTAKTOB.
IIpuTnpanue u npoBajl KOHTAKTOB pa3In4HbIX TUNOB. [IpuTHpatoue yctpoicTBa. MI3HOC KOHTaKTHBIX
JIeTajel U onpeelIeHne 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,
HyTOCTOﬁKOCTL n BH6p0CTOI71KOCTI; HU30JIIIUU. I/I3OHHHI/IH, MnpuMeHsaeMasd 1jisd 00MOTOK U KaTyIICK.
Hasnauenue u BUJBI KATYHICK TATOBBIX JJICKTPOAIIIIapaToB. HpOBOHO‘{HBlC 1 NIMHHBIC KaTYyIIKH. TennoBsie
IIPOLECCHI B KaTyHIKax. BI)IBO]IBI M3 KaTYIICK U CICITUAJIBHBIC 3aKUMBI. OCHOBBI pacye€Ta U TEXHOJIOTun
H3rOTOBJICHUA 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
JMHAMHMKa TIPUBOJIOB TATOBBIX armaparoB. OIpeaeneHe BpeMeH! cpadaThIBaHHS.

HenocpencTBeHHbIE IPUBOIBI TATOBBIX alNapaToB. TpeOoBaHuUs OXpaHbI TPYla ¥ 3PTOHOMUKH K ammnapaTaM ¢
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 IEMEHTHI YIPaBJICHUS THEBMAaTHYECKUMH NPUBOAaMHU. THUIIBI U
XapaKTEPUCTUKU BEHTHUIICH.

JByX-, TpEX- U Y4ETBIPEXNO3ULIUOHHBIE IPUBOABL. IIpUMeps! anmnapaToB ¢ TAKUMU IIPUBOJAMMU.
MHOrono3UIHOHHBIE JEKTPOTHEBMAaTHYECKHE IIPHUBO/IBI, IPUMEPBI TAKUX IPUBOJIOB.

ArnmnapaTsl KyJa4KOBOI'O THIIA CO CTBIKOBBIMHM KOHTaKTaMH. KyJladkoBbIE KOHTAKTOPHBIE 3JIEMEHTBI
BKITIIOYAIOLIETO, IEPEKIIOYAIOIIEr0 1 BEIKIIOYAIOIIEro TUIIOB. B3anMoneiicTBre Mexk 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 IUArpaMMbl HHAWBHYAIbHBIX 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 PUBOAOB NIEPEMEHHOTO TOKA, OBICTPOAECHCTBYIONINX TPHBOJIOB U
MPUBOJIOB C BBLIEPkKKOH BpeMeHH. [TapameTpsl anekTpoMarHUTHEIX KOHTakTOpoB OIIC 1 ux mpuMepsl.
TsroBele anmaparsl ¢ JBUraTeIbHBIM IPYIIIOBBIM NPUBOJIOM. [IprHINT paboTHI 37€KTPOABUTATEIBHBIX
MPUBOIOB IPYNIOBBIX KOMMYTAIIHOHHBIX anmapaToB. CriocoObl o0ecnedeHns TOYHOH (PUKCALMK TO3UIHH.
MexaHn3MBI IPEPHIBUCTOTO BpameHus. OnpeneneHne HeoOXOANMBIX IIepeJaTOYHbIX OTHOILECHUH 1
MOIITHOCTH ABHTaTens npuBoaa. CHCTEMBI yIpaBIeHUs 3IEKTPOoABUraTeNieM npuBoa. Ilpumep npuBos!
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. Bo3MOKHOCTH 3alUTEI IPU NpeAyNpPeXIeHUH U OrpaHUYEHUN HeucnpaBHocTell. OCHOBHBIE
TpeOOBaHus K annapaTaM 3allUThl: YyBCTBUTEIBHOCTD, ObICTpoAeHicTBHE. Pazinuns B ycaoBUsIX paboThI
anmnaparoB 3alllUTHl ¥ ONepaTUBHON KoMMyTanuu. CeneKTUBHOCTD alapaToB 3alluThl. Belaepaxka BpeMeHu
1 e€ peanu3aius B anmaparax. Anmnaparsl IpSMON 1 KOCBEHHOH 3aIlIUThI. BUIIbI 3aIIUTHI: TOKOBAS,
MOTEHIMAaIbHAs, MAKCHMaNbHas, MUHIMaJbHAA, TuddepeHmanbaas u 1p. TpedoBaHus




/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
TEIUIOBBIC XapaKTEePUCTHKH. TenoBas MOIIHOCTb PE3UCTOPOB. PEe3UCTOPBI ¢ IPUHYAUTENBHBIM OXJIAXKICHUEM
U pe3UCTOpHBIe arperaTsl. [IpMHIUIBI TEMIOBOTO pacdyéTa pe3ucTopoB. IIpiuMepsl CepUHBIX KOHCTPYKIIHH.
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 MpUMEHEHHUS MarHUTHBIX ycuiuTenei (MY) Kak 371eMEHTOB TATOBBIX arnmaparos. [IpuHImn
JICHCTBUS, CBOMCTBA U Xapakrepuctuku MY. Pacuér xapakrepuctuk MY npu cMmelieHuy, BHEIHEN U
BHYTpPEHHEI 00paTHOM CBS3H.

VYcnoBus MpUMeHEHHs OTYIPOBOJHUKOBBIX MPHOOPOB B KAUECTBE 3JIEMEHTOB TSTOBBIX alaparoB. Mx
HCIIOJIb30BaHNE B KaYeCTBE KOMMYTAIMOHHBIX

9JIeMEeHTOB. TpeboBaHus NIEKTPOOE30NaCHOCTH K BBIKIIIOUEHHIO U Pa3beINHEHUIO JIEKTPUUECKHX LIeTIeH.
Hcnonp30BaHme MOMTYNIPOBOJHUKOBBIX PHOOPOB B IETISAX yNPaBIeHH. [IpruMepsl peann3anny pa3indHbIX
pELIeHUH Ha OCHOBE MOJYPOBOIHUKOBBIX 3JIEMEHTOB. Mcrionp30BaHKeE ITOTYTTPOBOJHUKOBBIX IIPHOOPOB 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.
JuddepennnanbHble pene U pene, KOHTPOIUPYOLINE HECKOJIBKO BXOAHBIX BeW4MH. Pene 6okcoBaHMs.
DNEeKTPOIMHAMHYECKHE Pelie U pejie HeANEKTPHUECKUX BeIMYMH. BrICTpoaeiicTByOINE pere U penie ¢
BBIZICPIKKOM BpeMeHH. Perie ¢ camoBoccTaHOBIEHNEM U ¢ puKkcarmeil coctossHuid. [loTeHnnanbHbIe M TOKOBBIE
pene. Pene neperpy3ku, TpoMexyTodHbIe, TuddepeHnnansHble, yCKOPEHUs, PEKyNepaiy pa3InaHbIX
THIIOB.

TokonpuéMHUKN; TPUHLHUIIBI U YCIOBUS pab0Thl TOKOIpUeMHUKOB DIIC

Ycnosust padotsl TokonpueMHIKOB JIIC 1 TpeboBaHMs K TOKOIPHEMHHKAM JIJIsI BEPXHETO U HIDKHETO
ToKocheMa. CTaTudeckue ¥ JUHAMHUYECKHE XapaKTePUCTHKH TOKOIIPUEMHHIKOB. ObecnieueHne CTaOMIbHOCTH
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 TOKONIPHUEMHUKOB. CHUIIBI 1 MOMEHTHI, IEHCTBYIOIINE Ha PAMHYIO cucTeMy. CUMMETpUUHBIE U
aCUMMETpPUYHbIE TOKONPUEMHHUKH. KOHCTPYKIIMN KOHTAKTHBIX Y3JIOB: IOJIO30B U BEPXHUX HIAPHUPHO-
NPY>KHHHBIX MEXaHU3MOB. MaTtepuaisl Ul U3rOTOBJICHUS] KOHTAKTHBIX JIeTae U POOJIeMbl CHHKEHHS
U3HOCA KOHTAaKTHOro npoBoja. CHIKeHNe HHEPLOHHOCTH TOKOIPUEMHUKOB. [IpHBOBI TOKONIPHEMHUKOB U
YCTPOHCTBa ynpaBieHUst UMH. TOKOIPHEMHHKH /ISl KOHTAKTHOTO pesibca. OCOOEHHOCTH KOHTaKTHON CETH
[IPY HIDKHEM TOKOChEMe. Y CTPOICTBAa TOKOTIPHEMHHUKOB TSI KOHTAKTHOTO PEJIbCca, X YCTaHOBKA Ha
MOJBIDKHOM cocTase. [lapaMeTprl B XapaKTepHCTHKN TOKOIPHEMHHUKOB. [Ipo6ieMbl CHIKEHUS 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

ABTOMaTHYECKHE PETYIATOPHL. PerynsTopsl HEIPEPbIBHOTO M AUCKPETHOTO (MMITYJIECHOTO) ACHCTBUSL.
VIMIynbCHBIE JIEKTPOMEXaHUUECKHE PETYIISITOPHI HANPSKEHU s, IPUHLIUI UX JIeHCTBUS U TapaMeTpsl.
Perynarops! Ha MOTYIIPOBOIHUKOBBIX JIEMEHTaX. PerynsaTopsl HEANEKTPUUECKUX BEIMUYHUH: JaBICHHS
C)KaTOTO BO3lyXa, TEMIIEPATYp U IIp.

12

ToxocbeM Ha BRICOKHX CKOPOCTAX
ABTOKOJIEOaHMS M MX TalllCHHE.

13

YCTpOﬁCTBa OTOIIJICHUA, OCBCIICHUA.
Bentusiuu DI1C.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue nabopatopHbix paboT / KpaTkoe coaep:KaHue

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

PaCCManI/IBaeMHG BOIIPOCHI:

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

- B pe€3yJibTaTe CTaTUCTHUCCKOU 06pa6OTKI/I PE3YJIbTATOB 3aMEPOB BBIIIOJHUTD AIIITPOKCUMAIIUIO ITOJYYCHHBIX
XapaKTCPpUCTHUK U CPABHUTH C TCOPETUIUCCKUMU 3aBUCUMOCTIAMU

I/ICCJ'ICI[OBaHI/IC pacipeaciicCHud UHAYKIIUU B HYFOFaCHTeHBHOﬁ KaMepe.
PaccmarpuBaembie BOIPOCHL:
- OKCIIEPUMEHTATIBHO ONPEICTUTh BETUIMHBI HHAYKIIUH B PA3JINYHBIX TOUYKAX 30HBI YTOTAIICHUS IPH

Ppa3JIMYHbIX TOKaX AYyIr'd.

HccnenoBanue OJICKTPOIMTHEBMATHUYCCKOI0O KOHTAaKTOpA.

PaccmarpuBaeMblie BOpOCHI:

- U3Y4HUTh KOHCTPYKIMIO, IPUHIUI JEHCTBUS U SKCIIEPUMEHTAIBHOE OIPEAEICHUE OCHOBHBIX TEXHUYECKHX
napamMeTPOB BJICKTPOIMTHEBMATUUYCCKUX KOHTAKTOPOB.

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

PaccmarpuBaemble BOIPOCHI:

- I3YYHTH KOHCTPYKITHIO W IPUHIINII AEHCTBHS IEKTPOMAarHUTHOTO KOHTAKTOPA;

- COCTaBUTb 3CKU3 U BBINOIHUTH U3MEPEHHS KOHCTPYKTUBHBIX IaPaMETPOB 3IEKTPOMArHUTHOTO MIPUBO/A;
- IPOBECTH MOBEPOYHBIH pacueT IeKTPOMAarHuTa U CPABHUTh C IKCIIEPUMEHTAIBHBIMU IaHHBIMU TATOBBIX
XapaKTEepUCTHUK IEKTPOMArHuTa.

HccenenoBanue yCTpOMCTB 3aIUTHI TSATOBBIX IBUTATEIE B PEKUME PEKYIIEPALIAH.
PaccmarpuBaemble BOIPOCHI:

- I3YYHTh ¥ HAYEPTUTH JEKTPHUUECKYIO cXxeMy BKimodeHns bK B cHIIOBYIO 1IeTb 351eKTpOBO3a;

- I3YYHTH YCTPOUCTBO OBICTPOJICHCTBYIOIIETO KOHTAKTOPA: MAarHUTHOM CUCTEMBI 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.

I/ICCJ'IG,I[OBaHI/IC TOKOIIPpUCMHHKA. CHATHE CTaTUYECKUX XapaKTCPUCTUK.
PaccmarpuBaeMblie BOpOCHI:

- U3y4YUTh CUCTEMY AYTOTAIIEHHs OBICTPOICHCTBYIOIIETO BEIKIIOUATES;

- COCTaBHTh ICKH3 JYTOTaCUTENHHON KaMEpBl, ONPEICTUTh apaMETPhl JEUOHHBIX PEIIETOK, OLICHUTh
BEJINYMHY HAIPSDKEHHS TIOTACaHUs JyTH;

- COCTaBUTh 3CKU3 AYrOracCUTEIbHON KaTymku bB.

HccnenoBanue TokonprueMHuka. CHATHE CTATUYECKUX XapPAKTEPUCTHK.

PaccmarpuBaeMblie BOpOCHI:

- U3Y4UTh KOHCTPYKIIMIO TOKOIIPUEMHHUKA;

- IPOCJIEAUTD B3aUMO/JIeCTBUE JIeTalell U y37I0B ITyTeM NMOABEMa U OMyCKaHUS TOKONIPHEMHUKA 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.

UccnenoBanue annaparos 3amutsl DIIC mocTostHHOTO TOKA.

PaccMarpuBaemble BOIIPOCHL:

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

- BEIYEPTUTh MArHUTHYIO IETIb YAEPKUBAIOIIEH KaTyIIKHU;

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

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/o

Bun camocrositensHOM paboTh

[ToarotoBka k 1abopaTopHbIM paboTam

PaGora c nureparypoit

Brinonaexnue KypCOBOT'O ITPOCKTA.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

gl B W N

[ToaroroBka Kk TeKymeMmy KOHTPOJIIO.

4.4. IlpumepHbIi IEpEUYEHb TEM KYPCOBBIX MPOEKTOB

"

Pacder u nmpoekTUpoBaHWE TIATOBOTO BJEKTPUUECKOTO ammapara'

(3NEKTPONTHEBMATUYECKOTO, 3JIEKTPOMAarHUTHOIO KOHTAaKTOpa, JMOO JApyroro

KOMMYTAI[MOHHOTO ariapara).

BapuatuBHOCTh 3aJaHMii Ha KypCcOBOE€ MPOEKTUPOBAHUE OOECIEUUBAETCA

HCCKOJIBKMMH  IMapaMCTpaMu: BCJIMUYMHOM HOMMHAJIBHOT'O TOKa, 3Ha4YCHHEM

pabouero HampsKeHUS,

HaJIMYUCM WK OTCYTCTBUCM MW THIIOM CHUCTCMBI

AyroramiCcHusA, THUIIOM IIPpUBOAA: MMHEBMATUYCCKUN  WJIU BHeKTpOMaFHHTHBIfI.

KomuuectBo BapHaHTOB MOXKET JOCTUTI'aTh HCCKOJIbKO JCCATKOB.




BapuanTsl 3a1anuii.

1. Homunansubie Hanpspbkenue 3000 B. Tok B ucnionnurensHoi nenu 500 A.
Bun npruBoa mHEBMAaTHYECKHM.

2. Homunanenbie Hanpsbkenue 1500 B. Tok B ucnomnurensHoi nenu 300 A.
Bun nmpuBoia mHEBMAaTHYECKHM.

3. Homunuanensie Hanpsokenue 750 B. Tok B ucnomuurensHou nenu 100 A.
Bun npuBoia nHEBMaTUYECKUN.

4. Homunansuble HanpsokeHne 3000 B. Tok B ucnonuurensHoi nenu 200 A.
Bu npuBoa nHEBMaTUYECKUN.

5 Homunanbnusie Hanpsokenue 1500 B. Tok B ucnomHurtensHOU nenu 75 A.
Bun npuBo1a mHEBMATUYECKHIA.

6. Homunansnasie Hanpsokenue 3000 B. Tok B ucnonmaurensHon nenu 500 A.
Bua npuBoaa 351€KTpOMarHUTHBIN.

7. HomunansHbie Hanpspkenue 1500 B. Tok B ucnonnurensHol uenu 300 A.
Bun npuBoa 371€KTpOMarHuTHBIN.

8. Homunanwsueie Hanpsokenue 750 B. Tok B ucnonautensHoi nenu 100 A.
Bu nmpuBo1a 37€KTPOMArHUTHBIM.

9. Homunansneie Hanpspkenue 3000 B. Tok B ucnonaurensHon nenu 200 A.
Bua npuBoaa 351eKTpOMarHUTHBIMN.

10 Homunaneneie Hanpsbkenne 1500 B. Tok B ucnonauTensHOM nenu 75 A.
Bu npuBo1a 37€KTPOMArHUTHBIM.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH
OCBOCHHH JTUCUUTIITUHBI (MOTYJIS).

i\i bubnuorpaduueckoe onucanue Mecto nocrtyna

1 CucTeMbl yIpaBJICHHUS JIEKTPUYECKUM MOIBUKHBIM coctaBoMm | HTB (39); HTB (yu.3);
A .B. Ilnakc OnnoToMHOe M3nanue Mapuipyt , 2005 HTB (§6.); HTB (43.2)

2 Tsrosele anexTpuueckue annapatsl [1./]. 3axapuenko HTB (yu.3); HTB (yu.6);
OnnortoMuoe n3nanue Tpancnopt , 1991 HTB ($6.); HTB (u3.1);

HTB (u3.4)

3 Metoandeckue yka3zaHus K BBITIOJHEHUIO JIA0OpaTOPHOTO HTB (yu.3)
MpaKkTUKyMa 1Mo AUCIUIUIHHE "DiekTpoodbopynoBanue DIIC"
paznen "TAroBele MEKTPUYECKHE ANIAPAThl" JUIsl CTYJEHTOB
CHelualbHOCTeH "DIEeKTPOBO3bI U AJIeKTpornoe3na” u




"OnekrpoBo3octpoenue” O.C. Hazapos, B.H. Poranos;
MUUT. Kad. "Onekrpuueckas tsara" OQHOTOMHOE U3AaHUE
MUUT , 1992

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPBbIE MOTYT HCIOJB30BaThCS IPH

OCBOCHUU JUCHUIUIUHBI (MOIYJIS).
http://library.miit.ru/ - s1aekTpoHHO-OMONMOTEYHAss cucTema HaydHo-

TexHuueckoi ondmuoreku MUNUT
http://rzd.ru/ - caiir OAO «PXX/I».
http://elibrary.ru/ - nayuno-31ekTpoHHas ONOIMOTEKA
[TouckoBeie cuctemsr: Yandex, Google, Mail

/. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
POTPpaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 JIJI1 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

Cucrema aBTOMaTU3UPOBAHHOTO TIPOEKTUpOBaHus Autocad
Cucrema aBTOMAaTH3UPOBAHHOTO MPOEKTHpOoBaHus «Kommacy
CnenmanusupoBanHas nporpamma Mathcad

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HE0oOXOIAUMOW s
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUTMHE (MOIYIIIO).

Jlns mpoBeAeHUsT JIEKIIMOHHBIX 3aHSATUNA HEOOXOJMMa CHeluaIu3upoBaHHAas
JIEKIIMOHHAsE ~ ayAuTOpus, oOOOpyJOBaHHAs ayJAMOBU3YaJbHBIMU CpPEACTBAMHU

oOyJeHus.
Jlyist mpoBeneHusl MPAKTUYECKUX 3aHSATUN U BBITIOJHEHUS KypCOBOM pabOTHI

HEOOXO0JMMO UMETh
* HaTypHbIE 00pa3iibl TATOBBIX allapaToB
* yyeOHbIe T1akaThl A1eKkTpoodopynoanus I11C
* abOOMBI yepTexken TAroBoix annapartos I11C

9. ®opma MPOMEKYTOUHOM ATTECTALINU:
KypcoBoii mpoekt B 7 cemecTpe.
DK3aM€EH B 7 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHble MaTepualbl, TPUMEHSAEMbIE MPU MPOBEACHUU MPOMEKYTOUHOMN



arrecrangum, pa3pa6aTBIBaIOTCH B COOTBECTCTBUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl

«INEKTpoIoe3aa U JIOKOMOTUBBD) B.B. JIutoBueHko
CoruacoBaHo:
3aBenyromuii kaheapon duJl O.E. IlynoBukoB

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHUCCHUH C.B. Bomnoaun



