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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. [InanupyemMblie pe3yabTaThl 00yUYeHHUs MO JUCHUILUIMHE (MOJIYIIIO).

[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
AJIEKTPOAIIapaToOB, UX KOHCTPYKIIMIO U AKCIUTyaTallHOHHBIC XapaKTePUCTHKU

Ymern:

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

Baajgers:

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:

Konunuectso
. 4acoB
Tun yueOHbIX 3aHATUN C
eM.
Bceero
Ne7
KonTakTHas pabota mpu npoBe/ileHuU Y4eOHbIX 3aHATUH (BCETr0): 64 64
B Tom uuce:




3aHATHUA JIEKIIMOHHOIO TUIIA 32 32

3aHATUS CEMUHAPCKOTO THIIA 32 32

3.3. O6bem aucHUIUIMHBI (MOAYNS) B (opMe caMOCTOSITENBHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOy4aromuxcsi C
NeIarOTMYECKUME paOOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMBIMU K peaTn3aliu
oOpa3oBaTeNbHOW  MPOTpaMMbl Ha HWHBIX  YCIOBHSAX, TIPU  MPOBEACHUU
IPOMEKYTOYHOM aTTecTanuu coctapiser 80 akageMu4eckux yaca (OB).

3.4. ITpu oOy4eHnH MO UHIUBUIYAIBHOMY y4eOHOMY IJIaHYy, B TOM YHCIIE TIPH
YCKOPEHHOM OOy4YeHHUH, 00bEM NHUCIMIUIMHBI (MOIYJISI) MOXET OBITh peaan30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 0Oy4aroOIIMXcs, a Takke B (opme
KOHTAKTHOM paboThl OOydYarolmUXCAd C TMEJarorMuyeCKuMU paOOTHUKAMU W (WJIH)
JULAMH, TPUBJIEKAEMBIMH K peaM3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IIPU MPOBEAECHUN IPOMEKYTOUYHOM aTTECTALNH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOT'O THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

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

arrapaToB U UX BUIbI

Ha3naueHue TATOBBIX AMEKTPHUECKUX alllapaToB U OOJIACTH UX MPUMEHEHHU. BinsHue mapamMeTpoB TATOBBIX
anmapaToB Ha TEXHHUECKHUIl U IKCIUTyaTallMOHHbIN YpPOBEHb MOABIKHOTO cocTaBa. besonacHocTh
AKCILTyaTallly TATOBBIX alapaToB. 3HAUEHHE TATOBBIX DJIEKTPOAINIapaToB B o0ecrieueHnH 0e30MacHOCTH
JBIDKEHUS 110e3710B. [IepcrieKTHBBI COBEPIICHCTBOBAHMS TATOBBIX ammapaToB. [IpeaMer u 3amaun Kypea.
Oco0OeHHOCTH yCIIOBUM PaOOTHI TATOBBIX 3JIEKTPOAIAPATOB U X OTIIMYHE OT allapaToB 0OMIETEXHUIECKOTO
Ha3HA4YeHUs. Y POBHH 3KCILUTyaTallHOHHBIX BOSMYIIIEHUH N HECTAaOMIIBHOCTEN: HArpy30K, HANPSHKEHUH,
TEeMIIepaTyp, JaBleHni. BiusHue TMHAMUYECKUX 3I€KTPOMArHUTHBIX U MEXaHHUYECKHX MPOLIECCOB.
3arpsi3HEHHUE aNnapaTos.

OCHOBHBIE 3JIEMEHTBI alMapaToB: AEKTPOMEXaHUYECKUE, ()eppOMarHUTHBIE, JIIEKTPOHHBIE; X CBOICTBA.
[Monpazaenenue anmapaTos Mo GyHKIIMOHATHLHOMY NpUHITMITY. Kiaccudukaius u cTpykTypa
KOMMYTallMOHHBIX anmapartoB. TpeboBanus ['OCT 9219-88 k TATOBBIM 3JIEKTPHUECKUM aIlapaTaMm.

2 KOHTaKTHI TATOBBIX QJICKTpOalIiapaToB

OCHOBHBIE BH/Ibl KOHTAaKTOB: TOUEYHBIE, TNHEHHBIC, TOBEPXHOCTHBIE; NX XapaKTEPUCTHKU 1 CBOHCTBA.
[lepexoaHble CONPOTUBIICHNS! KOHTAKTOB M MX 3aBUCHMOCTD OT Marepuaia, pa3MepoB, HOKATHS KOHTAKTHBIX
neraneil. TeruioBble NOCTOSIHHBIE KOHTAKTOB, y/IeJIbHBIE TUIOTHOCTH TOKA: IIOBEPXHOCTHAs, JIMHEIHAs, 11O
Haxkatuto. [IpenenbHble TOKH. DIEKTPOTEPMUYECcKast U 3JIEKTPOANHAMHIYECKasl YCTOMYMBOCTH KOHTAKTOB.
[IpuTHpanue n MpoBail KOHTAKTOB Pa3IMYHBIX TUIOB. [IpuTHpatomue ycrpoicTa. MI3HOC KOHTaKTHBIX
JeTanieil u onpeneNieHne ux pecypcea.

3 SJICKTpI/ILICCKaH H30JIA0UA KAaTYIICK TATOBBIX allllapaToOB
Oco0eHHOCTH YCIOBHUH pabOThI H30JAIMOHHBIX JeTajJel TATOBBIX allllapaToB M TPEOOBAHUS K HAM.

IIpuHIIMOE! BEIOOPA U IPOBEPKA IJIEKTPUIECKON MPOYHOCTH M30JALINH. TemI0CTONKOCTD, BIarOCTOHKOCTS,
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

JYTOCTOWKOCTD M BUOPOCTOMKOCTD M30IALNH. V3001, TpuMeHsAeMas A1t OOMOTOK M KaTyIIEK.
Ha3znaueHnue u BUIBI KaTyIIeK TATOBBIX 3JIeKTpoannapaToB. [IpoBoiodHble U IIMHHBIE KaTYIIKHU. TemIoBbIe
IpOIIecChl B KaTyIIKaX. BEIBO/BI U3 KaTyIIeK U CIelHaNbHble 3aXUMbl. OCHOBBI pacdeTa U TEXHOJIOTHH
U3TOTOBJICHUS KaTyIIIeK.

:‘)HeKTpI/I‘ICCKaH ayra, IpUuHIOUIIBI AYTOTralllCHUA.

OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKHU 3JIEKTPUIECKON Tyr'W MOCTOSTHHOTO TOKA. AHAJIN3 MPOLIECCOB
pa3MbIkanHus dnekTpudeckux rerneit OI1C u poss Iyru Kak CpecTBa CHIKEHUS KOMMYTallMOHHBIX
MepeHANPsDKEHUH. DIEKTpUIecKast Jyra Kak CIIydaifHbIi MPOIECC U METOBI OIIEHKH €€ YHCIOBBIX
xapaktepucTuk. CTaTHIeCKHe U TUHAMIYECKHE BOJIbTAMIIEPHbIE XapaKTepUCTUKH ayru. Kputndeckas mmnaa
nyru. [Ipomeccsl, mpoTeKaronye B Jyre IEPEMEHHOTO U Iy IbCUPYIOLIEro ToKa. [ [pHHITNITEI BO3IEHCTBHA Ha
nyry. Buaer gyroramenusi.

HpI/IBOI[BI TATOBBIX JJICKTpOAaIIiapaToB.

Buzpl pUBOIOB TATOBBIX AJIEKTPOANIIAPATOB, YCIOBHUS UX pabOThI B TPEOOBAHMS, TPEABSIBISIEMbIE K HUM.
CuIibl 1 MOMEHTBI, BO3HHKAIOLIHE NPH paboTe MPUBO/IA; TPUBEACHHBIE MacChl © MOMEHTBI, BO3HUKAIOIIUE
npu paboTe MPUBOJA; NPUBEICHHBIC MACChl 1 MOMEHTHI HHEPIINH MOJBIDKHOM crcTteMbl. CTaTHka 1
JUHAMHKa TIPHBOJIOB TATOBBIX armaparoB. OpeaeneHie BpeMeH! cpadaThIBaHUS.

HemnocpencTBeHHbIE TPUBOABI TATOBBIX anmaparos. TpeOOBaHMS OXpaHbl TPYAA M 3PTOHOMHKH K alaparam ¢
py4HBIM NTpHBOJIOM. CIIocoOB! (PUKCAIMN MO3ULNI U MEXaHHIECKNE OJIOKMPOBKH OPTaHOB
HEMOCPEACTBEHHOT O ynpasieHus. KOHTpoIaeps! yrpaBIeHus Kak annaparsl ¢ HEMOCPEACTBEHHBIM
npuBooM. IIpy>KuHHbBIE TPUBOIBI TATOBBIX aNNaparoB. BiausHue OTKIOHEHUH XapaKTepUCTHK NPYXKUH Ha
paboTy mpHUBOA.

CBoiicTBa 1 KOHCTPYKTHBHBIE OCOOEHHOCTH THEBMATUYECKHUX ITPUBOAOB Pa3IMYHBIX TUIIOB. TSroBbIe
JarpaMMBbl BKIIFOUEHUS U BBIKIIIOUCHUS HHIUBUAYATbHBIX THEBMATHYECKIX KOHTAKTOPOB. AHAJIHU3 TATOBBIX
JUarpaMM M UX 3aBUCUMOCTEH OT mapamMeTpoB anmnaparoB. [IpuMeps! anmapaToB ¢ HHIUBULYaJIbHBIM
MTHEBMATUYECKUM MPUBOIOM: 3niekTpoBo3oB BJI10, BJI11, UC4, UC7, BJI8S u ap.

ONeKTpONHEBMATHYECKHE BEHTHIIN KaK JIEMEHTHI YIIPABICHUS THEBMAaTHYECKUMU NPUBOAAMH. THIIBI U
XapaKTEepUCTHKH BEHTHIIEH.

JByX-, TpEX- U 4eTBIPEXMO3ULIMOHHBIE TPUBOABL. [IpuMepHl anmapaToB ¢ TAKUMH IPUBOJAMHU.
MHOrono3unruoHHbIE IEKTPOITHEBMATHUECKUE TPUBOABI, IPUMEPHI TAKUX IPUBOIOB.

AnmnapaTsl KyJauKOBOI'O THIIA CO CTBIKOBBIMM KOHTaKkTaMH. KyJladkoBble KOHTAKTOPHBIE 3JIEMEHTBI
BKJTIOYAIOIIETO, IEPEKITIOYAIOIIEro M BHIKIIOYAIOIIEro TUIIOB. B3anMoeiicTBre Mex 1y KOHTAaKTOPHBIM
3JIEMEHTOM B KYJIAUKOBOH 1aii6oii. Pa3BépTka rpymnmoBoro anmapara. Pe3yisTupyromue MOMEHTHI
COTIPOTHBIICHHS JBIDKEHHUIO M ypaBHEHUE IBIKECHNUS anmapara ¢ TPYIIOBBIM IIPHBOJIOM.

TsroBsle anmapaTsl C 3JI€KTPOMArHUTHBIM IPUBOAOM. THIIBI 3JIEKTPOMArHUTOB TATOBBIX AIlIApaTOB M UX
XapaKTepUCTHKH. AHAJIN3 XapaKTEPUCTHUK 3JIEKTPOMArHUTHBIX IPUBOJIOB U UX B3aUMOCBS3b C ITapaMeTpaMu
3IEeKTPOMArHUTOB.

Tsrossle 1uarpaMMbl HHAMBHYaIbHBIX 3JI€KTPOMArHUTHBIX KOHTAKTOPOB. X cpaBHEHUE ¢ AUarpaMMaMu
JUI THEBMAaTUYECKUX MPHUBOAOB. Pacdér 31eKTpOMarHuToB NpUBOAOB ¢ IpuMeHeHneM OBM. Jlunamuka
3JIEKTPOMAarHUTHOTO MPHUBO/IA IIPY BKJIIOYEHUH M BBIKIIIOUeHHH anmnapara. KosguuuneHr 3amaca u Bo3Bpata.
Oco0eHHOCTH IEKTPOMArHUTHBIX PUBOAOB NIEPEMEHHOTO TOKA, OBICTPOAEHCTBYIONINX TPUBOJIOB U
MIPHUBOJIOB C BBIJIEPKKOH BpeMeHH. [lapameTpr! aneKTpoMarHUTHEIX KOHTakTOpoB DIIC u ux mpuMepsl.
TsroBbIe anmapaTsl C JBUTATEIFHBIM TPYIIIOBEIM MPUBOAOM. [IpHHINIT pabOTHI 2JIEKTPOABUTATEIHHBIX
MIPHUBOJIOB IPYIIIOBEIX KOMMYTAITMOHHBIX anmapaToB. CrocoOs! 00ecTiedeHnsI TOYHOH (hHUKCAITH TO3HUIINIA.
MexaHu3MBI IPEPHIBICTOrO BpameHus. Onpenenenne HeoOX0ANMBIX TEPEJaTOYHBIX OTHOIICHUH 1
MOIITHOCTH ABHTaTeNs npuBoaa. CHCTEMBI yIpaBIeHUs 3JIEKTPOIBUTaTeNIeM MpuBoa. IIpumep mpuBo s
a1ekTpoBo30B BJI60 u BJISO.

[IpuHIMT paboTH! IPUBOJIOB C MHEBMATHYECKUMHU ABUTaTENIMH. [IprMephI MX BBITIOJHEHHUS Ha JIEKTPOBO3axX
4cCz2, uca4.

Amnmnapars! 3amuTthl JI1C u TpeboBaHus K HUM
ITpuaIMMEB! 3anUTH 35eKkTpoobopynoBanus DIIC. 3ammura kak aBTOMaTHIECKOE OTpaHMYEHUEe CBOOOTHBIX
pOoIecCOB. BO3MOKHOCTH 3aIMTHI IIPH HPEAYIPEKICHUHA U OTPAaHHYCHUN HencnpaBHocTeil. OCHOBHBIC
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

TpeOOBaHMs K annapaTaM 3allUThl: TyBCTBUTEIBHOCTD, ObICTpOAeHicTBHE. Paznnuns B ycIoBUsIX pabOTHI
amnmaparoB 3allUTHl ¥ ONepaTUBHON KoMMyTanuu. CeIeKTUBHOCTD allapaToB 3alluTel. Beiaepaxka BpeMeHu
U e€ peanu3anus B anmnapaTtax. AnmapaTsl IPsSAMON U KOCBEHHOMH 3alUThl. Bup! 3auTsl: TOKOBas,
MOTEHIMAaJIbHAs, MaKCUMallbHasl, MUHUMalIbHas, MuddepeHunansuas u ap. Tpedoanus
3JIEKTPOOE30NaCHOCTH K CHCTEMaM M alaparaM 3allUThl. BeICTpoaelCcTBYOIIEe aBTOMAaTHY €CKHE
Beiutouareny (bB), kak annmapaTsl npsAMOi MakCUManbHOM 3alUThl. XapaKTepPUCTUKH MIPOLECCOB,
onpenemnsonmx paboty bB. TpeboBanus K TOABIKHBIM CHCTEMaM M YCTpOWCTBaM ayroramennus bB.
Koncrpykuns noasmkHbeIx cucteM. [IpuMeHeHre pa3BeTBICHHON MarHUTHOM CHCTEMBI € TIOAMarHUIUBaHUEM
— c1toco0 TOCTHKEHUSI €€ MarHUTHOH Oe3MHepIIMOHHOCTH. [IpHHINT AefiCTBUS ¥ Ha3HAUYEHHE IIYHTHPOBAHUS
pa3MarHUYUBAONICH KaTyIIKH. BO3MOKHOCTH IPUMEHEHHS NOTYIPOBOJHUKOBBIX IPHOOPOB LIS
OBICTPOICHCTBYIOIIETO Pa3MbIKaHUS LIETICH 1 MEPCIEKTUBEI PA3BUTHS aIllIapaToB 3aLIUTHl OT KOPOTKUX
3aMbIKaHHH.

beckoHTaKTHEIC JIEMEHTHI B TATOBBIX arrmaparax; yCIOBHA UX pa6OTI)I.

O0nacTi NPUMEHEHUS PE3UCTOPOB B TATOBOM JIEKTPOOOOPYIOBAHMH JIOKOMOTHBOB. THITBI pE3UCTOPOB U UX
OCHOBHBIE XapakTepucTuku. Hopmanusanus 31eMeHTOB Pe3UCTOpOB. TeIuioBble MPOLECChl B PE3UCTOPaX U UX
TEIUIOBBIE XapaKTEPUCTUKH. TemnnoBas MOIIHOCTb PE3UCTOPOB. PE3UCTOPEI ¢ NPUHYAUTENBHBIM OXJIAXKIEHHEM
U pe3UCTOpPHBIE arperaTsl. [I[pHHIUIBI TEMIOBOrO pacdéra pe3ucTopoB. IIpuMepsl CEpUIHBIX KOHCTPYKIMH.
Henuneitnsle conpotusnenus. Pe3ncTops! cienuaibHbIX TUIIOB.

Bunp! peaktopos, npumeHsieMbIx B obopynosanun DIIC. TpeboBaHus K peakTopaM, HHAYKTHBHBIM LITyHTaM,
3aIUTHBIM PEaKTOpaM; X NMapaMeTpPhl ¥ XapaKTepUCTUKHU. [IpHHIUMBI pacueTa peakTOpOB pa3IUIHbIX
HazHayeHul. [Ipumephl NpUMEHAEMBIX KOHCTPYKLMH.

Twurel KOHAEHCATOPOB, NpUMEHsieMbIX B 00opyaoBanuu JI1C; TpeboBanus kK HUM. Mepbl obecrieueHus
3N1eKTPOOE30aCHOCTH KOHAEHCaTOpHBIX ycTaHOBOK DIIC. KoHneHcaTopbl KOMIIEHCATOPOB PEaKTUBHOM
MOILHOCTH.

YcnoBus npuMeHeHUs MarHUTHBIX ycunuTeneil (MY) kak 3J1eMeHTOB TATOBBIX anmnapartos. [Tpunimmn
JIEHCTBUS, CBOMCTBA U XapakTepuctuku MY. Pacuér xapakrepuctuk MY npu cMmelieHuy, BHEIHEN U
BHYTPCHHEH 00paTHOM CBA3M.

YcnoBus MpUMEHEHHS OTYTIPOBOJHUKOBEIX PHOOPOB B KAUECTBE 3JIEMEHTOB TATOBBIX alapaToB. Mx
UCIIOJIb30BaHHUE B KAYECTBE KOMMYTAIlHOHHBIX

371eMeHTOB. TpeboBaHus IIEKTPOOE30ACHOCTH K BBIKIIIOUEHHIO U Pa3beANHEHHUIO MIEKTPUUECKHX LeTIeH.
Hcnonp3oBanye MOMTyNIPOBOJHUKOBBIX IIPHOOPOB B IETISIX yIpaBiIeHHs. [IpuMeps! peann3anny pa3indHbIX
pELICHU Ha OCHOBE MOJYNPOBOJIHUKOBBIX 3JIEMEHTOB. Vcrionb30BaHKe IOJTYTPOBOJHUKOBBIX IIPHOOPOB ISt
KOMMYTAIIMHU B CHUJIOBBIX LIETISIX; OECKOHTAKTHBIC BBIKIIIOYATEIH.

Onexrpomexannueckue pene I1IC.

OcobenHoctH ycioBuii padots! pese DIIC. Bunsl pene. XapakTepucTHKH pelie: ObICTPOACHCTBHIE,
YYBCTBUTEIBHOCTh, KO3((HUINEHT BO3BpATa U JIpyrye KOJINYECTBEHHbIE IIOKA3aTeNH, OIICHUBAIOIINE padoTy
pene. DIIeKTpOMarHuTHBIE pesie, 0COOEHHOCTH X MarHUTHBIX cHCTeM. Pere ¢ moaMarHMuMBaHUEM.
JuddepennnanbHble pese U pene, KOHTPOIUPYIOUINE HECKOIbKO BXOIHBIX BeINYKH. Pene 60kcoBaHMS.
DJeKTpoIMHAMHYECKHE pelie U pelie HeANeKTPUIEeCKNX BeJIMUNH. bricTposeiicTBytomue perne u pene ¢
BBIZICPIKKOM BpeMeHH. Perie ¢ camoBoccTaHOBIEHNEM U ¢ puKkcarueil coctossHuid. [loTeHmanbHbIe M TOKOBBIE
pene. Pene neperpy3ku, mpoMexxyTodHble, TudepeHInanbabie, YCKOPEHUs, peKyepauy pa3indHbIX
THUIIOB.

TokonpruéMHHUKY; MPUHLHUIIBI U YCIOBUS pabOThl TOKONIpHEeMHUKOB DI1C

Ycnosust pabotsl TokonprueMHIKOB JI1C u TpeboBaHNS K TOKOIPHEMHHKAM JIJIsl BEPXHETO M HIDKHETO
Tokochema. CTaTHYecKne U TMHAMHYECKHE XapaKTePUCTHKN TOKOPHEMHHUKOB. ObecriedeHre CTaOUIbHOCTH
HaxkaTusi. OCOOEHHOCTH TOKOChEMa IPH BEICOKMX CKOPOCTAX JBIKEHUS. A3POANHAMUYECKUE BO3JICHCTBHA
Ha TOKONPUEMHHUK. BO3HUKHOBEHNE aBTOKOJIE0aTENEHBIX IPOLIECCOB U UX TalIeHHe. 3a3eMIIIONINe
ycrpolictBa cunoBsix neneit IIC. TokonpueMHukn A1l BEpXHETO TOKOCheMa. PaMHO-1IapHUpHAas
KOHCTPYKLUSI TOKONIPHEMHUKOB. CHUIIBI 1 MOMEHTHI, I€HCTBYIOIINE HA PAMHYIO cucTeMy. CUMMETPUYHBIE U
ACHMMETPHUYHBIE TOKONIPHEMHHUKH. KOHCTPYKIINM KOHTAKTHBIX y3JIOB: MTOJI030B M BEPXHUX IIAPHUPHO-
NPY>KUHHBIX MEXaHU3MOB. MaTtepuasl I H3TOTOBJICHUS KOHTAKTHBIX JETaJe U MPOOIEMbI CHIDKEHHS




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

N3HOCA KOHTAKTHOT'O ITPOBOAA. CHIKeHHE HHEPIMOHHOCTU TOKOIIPUEMHHUKOB. HpI/IBO,HBI TOKOIIPUEMHUKOB 1
YCTpoﬁCTBa YIipaBJIC€HUSA UMU. TOKOHpI/IeMHI/IKI/I JUIA KOHTAaKTHOT'O peJibCa. Oco0EHHOCTH KOHTAKTHOM CETH
IpYU HUKHEM TOKOCHEME. YCTpoﬁCTBa TOKOIIPUEMHHUKOB IJI1 KOHTAKTHOI'O peJjibCa, UX YCTAaHOBKA Ha
IIOJBHKHOM COCTaBC. HapaMeTpLI B XapaKTCPUCTHUKN TOKOIPHUECMHUKOB. HpO6J'IeMI)I CHHM>KCHH U3HOCA
KOHTAaKTHOT'O peJjibCa U TOKOITPUEMHHUKA.

10

Bcnomorarensnoe o6opynoanue I11C; akkymynsTopHble OaTapeu WX TUIIbL, TapaMETPhI,

XapaKTCPUCTHUKU

AnmapaTsl nenel ynpasiIeHHs: KOHTPOJUIEPHI, KHOTIOYHbIE BBIKIFOYATENN U Ap. AKKyMYJISITOpHBIE OaTtapen
OIIC. Vx Tumbl, mapaMeTpsl, OCHOBHBIE XapaKTEPHUCTHKH. BeroMorarensHoe 31eKTpooOopyI0BaHNE CHCTEMBI
3apsina u paspsiga 6atapeit. YcTpoiicTBa OTOMIIEHUS, OCBEIICHNUS, CUTHATIM3AINH. DIEKTPOTICUH, KalopuQepsl,
HarpeBaTelbHbIE AIEMEHTHI, TEPMOPEryasITopbl. OCOOCHHOCTH OCBETUTENBHBIX ycTpoiicTs DIIC.
O0opynoBaHUe MOE3JHBIX CUTHAILHBIX YCTPOHCTB

11

ABTOMaTHYECKHE PETYIATOPBI; PETYIATOPHI SJICKTPUICCKUX U HEQJICKTPUIYCCKUX BEJIIMYNH,

HCIBbITAHUA TATOBBIX allllapaTOB

ABTOMaTHYECKHE PETYISATOPHL. PerynsTopsl HEIIPEPHIBHOTO M AUCKPETHOTO (MMITYJIBCHOTO) ACHCTBUSL.
HMmynibCHBIE 3JIEKTPOMEXaHUYECKHE PETYIISITOPBI HAPSKEHHS, TIPUHIIMI UX JEHCTBHSA U TapaMEeTPBI.
PerynsaTops! Ha HOTYNIPOBOJHUKOBBIX 3J€MEHTaX. PEerynsaTopsl HEANEKTPUIECKUX BEIMUYHH: 1aBICHHS
C)KaTOTO BO3/lyXa, TEMIIEPATyp U Ip.

12

TokocheM Ha BBICOKHX CKOPOCTHAX. ABTOKOJIE0AHHS U UX TallleHue.

13

VYcrpolicTBa oTomieHus, ocBemeHus u BeHTusinuu JI1C.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paboThI

HaumenoBanue 1abopatopHbix paboT / KpaTKoe CoepKaHue

I/ICCJ'IGI[OBaHI/Ie COIIPOTUBJICHUA KOMMYTAIMOHHBIX KOHTAKTOB.

PaccmaTpuBaemble BOTIPOCH:

- OKCIIEPUMEHTAIIBHBIM IIyTEM CHATbH 3aBUCHMOCTb KOHTAKTHOTO COIIPOTHBIICHHS OT YCUIINS HAXKATHS
KOHTaKTOB,

- B pe3yJIbTaTe CTaTHCTUYECKOI 00pabOTKM Pe3ynbTaTOB 3aMEPOB BBHIIIOTHUTH ANIIPOKCUMAIIHIO MOTYISHHBIX
XapaKTepUCTHK U CPABHUTD C TEOPETHUYECKUMH 3aBUCUMOCTSIMH

I/ICCJ'ICI[OBaHI/IC pacipeaciicCHud UHAYKIIUU B I[erFaCHTeHBHOﬁ KaMepe.
PaCCManI/IBaGMHC BOIIPOCHI:

- OKCIICPUMCEHTAJIbHO ONPECACIUTb BEININHBI MHAYKIWU B PA3JIMYHBIX TOYKAX 30HbI AyTrOTalliCHUs Ipru
Ppa3JIMYHbIX TOKaX AYyIr'd.

I/ICCJ'IGI[OBaHI/IG OJICKTPOIMTHEBMATHUYCCKOI'0O KOHTAaKTOpA.

PaccmarpuBaemble BOIPOCHL:

- I3YYHTH KOHCTPYKITHIO, IPHUHIUI JEHCTBUS U AKCIIEPUMEHTAIBHOE OTPEIEICHNE OCHOBHBIX TEXHUIECKUX
MapaMeTPOB AIEKTPOITHEBMATHUECKUX KOHTAKTOPOB.

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

PaCCManI/IBaCMLIC BOIIPOCHI:

- UBY4YUTb KOHCTPYKIHUIO U IPHUHIIUIL ﬂeﬁCTBHﬂ QJICKTPOMAIrHUTHOI'O KOHTAKTOPA;

- COCTAaBUTb 3CKHU3 U BBIIIOJIHUTHb U3MCPCHUSA KOHCTPYKTUBHBIX NAPaAMETPOB IJICKTPOMATrHUTHOI'O IIPHUBOAA;
- [IPOBECTHU HOBCpO‘IHHﬁ pacyeT SJCKTPOMAruiuTa U CpaBHUTL € OKCIICPUMECHTAJIbHBIMU TaHHBIMHU TAT'OBBIX
XapaKTCPUCTHUK DJICKTPOMArHuTa.

HccnenoBanue yCTpOﬁCTB 3allUTHI TATOBBIX ABUTaTelIEi B PCKUME pCKYIICpalluu.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

n/n
PaccmaTpuBaemble BOIPOCH:
- U3y4YHTh U HAYEPTUTH AIEKTPUUECKYIO cxeMy BKiIroueHus: BK B cuioByro 11ems 31eKTpoBo3a;
- U3Y4UTb YCTPOUCTBO OBICTPOACHCTBYIOMIEr0 KOHTAKTOPA: MATHUTHON CUCTEMBI KOHTAKTOPA,
yIIepKUBAIOIIEH KaTYIIKH, BUTKOB HACBIIIIEHHS, TTIABHBIX U BCIIOMOI'aTENIbHBIX OTKIIIOYAIOIINX HPYXKHH,
OJIOKMPOBOYHBIX KOHTAKTOB;
- CHSTh ¥ IOCTPOUTH 3aBHCUMOCTb TOKa YCTaBKH OT BEJIMYMHBI TOKA YACPKHUBAIOIICH KaTYIIKH.
6 |UccnenoBanue cucremsl nyroramenus bB.
PaccmaTpuBaemble BOIPOCH:
- U3y4YUTh CUCTEMY AYTOTAIIEHHS OBICTPOICHCTBYIOIIETO BEIKIIOUATEIS;
- COCTaBHUTh ICKH3 JyTOTaCUTENHHON KaMEpBl, ONPEICTUTh apaMETPhl JEHNOHHBIX PEIIETOK, OLICHUTb
BEJINUMHY HATPSDKEHMS TIOTaCaHusl yTH;
- COCTaBUTb 3CKU3 AYrOraCUTEIbHOU KaTyliku bB.
7 I/ICCJ'Ie,I[OBaHI/IC TOKOIIPUCMHHKA. CHATHE CTaTHYECKUX XapaKTCPHUCTUK.
PaccmarpuBaeMble BOIIPOCHL:
- U3yYUTh KOHCTPYKIHIO TOKOTIPHEMHHKA,;
- IPOCJIEINTh B3aNMOJICHCTBHE JICTANICH 1 Y3JI0B ITyTEM MOIbEMa U OIyCKaHUsI TOKOTIPHEMHHUKA C IyJbTa
YTIpaBIICHUS;
- CHSTb CTaTHUECKYIO XapaKTepUCTHUKY TOKONPUEMHUKA B quana3zoHne BbicoT oT 400 1o 1900 mm npu
PaBHOMEPHOM M 0€30CTaHOBOYHOM OITYCKaHWH WM TIOJHSITHH TOKOIIPHEMHHKA;
- 10 Pe3yIbTaTOM OIIBITOB IIOCTPOUTH IpaUKH CTATHUECKUX XapaKTCPHCTHK.
8 |HccnenoBanwue anmaparoB 3amuThl IIIC mOCTOSHHOTO TOKA.
PaccMarpuBaemble BOIIPOCHL:
- U3y4YUTh YCTPOUCTBO U KOHCTpYKLUIO bB, BeIuepTuTh KNHEMaTHUECKYIO cxeMy bB u cxemy Bkitouenus bB
B CHJIOBYIO II€IIb JIEKTPOBO3a;
- BEIYEPTHTh MarHUTHYIO [IEITh YASPKUBAIOIICH KaTyIIKH;
- coOpaTh MEKTPUIECKYIO IIeTlh M OTPETYIUPOBaTh TOK yctaBku bB pasasbrit 1500A.
4.3. CamocrosiTenbHas paboTa 00y4aroIuXCs.
Ne
Bun camocrositensHOM paboTh
n/n
1 |BoinmosiHeHHE KypcoOBOTO MPOEKTa
2 |[ToxroroBka K MPOMEXYTOYHOM aTTECTAINH.
3 | BeimonHeHue KypcoBOTO MPOEKTA.
4 | TlogroroBka K IpOMEXKYTOUHOM aTTeCTal|H.
5 | I[loaroToBka K TeKyuiemMy KOHTPOIIO.

4.4. IlpuMepHBIN NEPEYEHb TEM KYPCOBBIX IPOEKTOB

"

Pacder u nmnpoekTMpoBaHWE TATOBOTO BJIEKTPUYECKOTO ammapara'

(2NEKTPONTHEBMATUYECKOTO, 3JIEKTPOMAarHUTHOIO KOHTaKTOpa, JMOO JApYyroro

KOMMYTAI[MOHHOTO aIrlapara).

[IpumepHOE conepxanue:
Bb100p KOHCTPYKTHUBHOM CXEMBbI anmnapara;

[TpoekTrpoBaHNE TOKOBEIYIIETO KOHTYPA;




Pacuer nyroracurenbHOro ycTponcTBa;

Pa3paboTka KHHEMATHYECKOM CXEMBbI annapara;
MexaHnueckre XapakTepUCTHKH aIapara;

Pacuer npyxuH;

[IpoexkTrpoBaHue AMEKTPOMArHUTHOTO ITPUBOJIa KOHTAKTOPA.

IIepTex( 06HICI‘O BHAa a1rapara, HC MCHCC YCM B ABYX IIPOCKIUAX.

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Ne
y bubnuorpaduyeckoe onucanue Mecto nocryna
II
II
1 | Cucremsl ynpaBieHHs SJIEKTPUUECKUM HTB (33); HTB (yu.3); HTb (¢6.); HTb
MOIBMKHBIM cocTaBoM A.B. ITinakc (43.2)

OpnnoromHoe uznanue Mapuipyt , 2005

2 | DiekTpuyeckoe obopymoBanue jokomotuBos : | URL: http://library.miit.ru/umc/umc.
Y4eOHHMK JUIS CTYA. BY30B X.-1. TpaHcl. / E.
1O. Jlorunosa. - M. : ®T'OY "YMII XKIAT",
2014. - 576 c. : mn. - URL:
http://library.miit.ru/umc/umc. - Bubauorp.: c.
568-570. - 200 »x3. - ISBN 978-5-89035-718-
2 (B mep.) : 309.00 p. - Tekcer :
HEIOCPEICTBEHHBIM.

3 | BBICOKOCKOPOCTHOM JKeIE3HOMOPOIKHBIH ®ynnamenTanbHas oubnuorexa (aya. 1230)
TpaHcnopt. O6muil Kype : yuebHoe nocoodue:
B2 1. T.2/W. II. Kucenes [u ap.] ; mox pen.
. I1. Kucenesa. - M. : ®I'OY "YMIL XKT",
2014. - 372 c. : un. - bubauorp.: c. 361-366. -
1000 »x3. - ISBN 978-5-89035-736-6 (B mep.) :
83.00 p. - TekcT : HEMOCPEACTBEHHBIN.

4 | Tarossle snekrpudeckue ammaparsr /1. 1. HTB (y4.3); HTB (yu.6); HTb (§6.); HTb
3axapuenxo OxnoromHoe u3nanue Tpancropr | (43.1); HTB (43.4)
, 1991

5 | TaroBbie AIEKTPUUYECKUE alapaThl : METO/. http://195.245.205.171:8087/jirbis2/books/sca
YKa3aHUs K KypCOBOMY ITPOEKTHPOBAHHMIO / nbooks_new/metod/99-58113.pdf.

B.B. JlutoBuenko, A.1. Yymosatos ; MUNT.
Kag. "Onextpuueckas Tara". - M. : MUUT,
2003. - 63 c. - URL:




http://195.245.205.171:8087/jirbis2/books/sca
nbooks_new/metod/99-58113.pdf. - 24.00 p. -
Teker : HenmocpeICTBEHHBIMN.

6 | MeToauyeckue yKa3aHHs K BBIITOJIHCHHUIO HTB (yu.3)
71a60pPaTOPHOTo MPAKTUKYMA IO TUCHUTUIMHE
"SnekTpoodbopynoBanne DIIC" paznen
"TsiroBbI€ 2JIEKTPUYECKUE anmapathl’ s
CTYJEHTOB CHEUAIBHOCTEN "DIEKTPOBO3bI U
anekTpornoe3aa” u "IekTpoBo3ocTpoeHue"
O.C. Hazapos, B.H. Poranos; MUUT. Kad.
"OnexkTpuueckas Tiara" OJHOTOMHOE U3/IaHKE
MUUT , 1992

6. IlepeuyeHb COBpEeMEHHBIX MNPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCSA IPH
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).

http://library.miit.ru/ - snekTpoHHO-OMONMOTEYHAass cuctemMa HaydHo-
TexHu4eckoi oudamoreku MUNUT

http://rzd.ru/ - caiitt OAO «PXK]».

http://elibrary.ru/ - nHayuno-31eKTpOHHas ONOIHOTEKA

ITouckoBeie cucteMsl: Yandex, Google, Mail

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOIO
MPOrpaMMHOT0 OOeCredeHusi, B TOM YHCJI€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOJIMMOTO /11 OCBOCHUS JUCIUTLIIUHBI (MOIYJIs).

Cucrema aBTOMaTU3UPOBAHHOTO IPOEKTUpOBaHus Autocad
Cucrema aBTOMAaTH3UPOBAHHOTO MPOEKTHpOoBaHUs «Kommacy
CnennanusupoBanHas nporpamma Mathcad

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUIUTHHE (MOIYIIIO).

JUist mpoBeAeHUs JIEKIIMOHHBIX 3aHATUH HEoOXOoIMMa CIelUaTIu3UupOBaHHAS
JCKIIMOHHAsL ~ ayJauTOpus, OOOpyJOBaHHAS ayJAMOBH3yaJIbHBIMH  CPEJCTBAMU
oOy4eHus.

JIist mpoBeneHusT MPAKTUUECKUX 3aHSATUN W BBITIOJHEHUS KYypCOBOM paOOTHI
HEO0XO0IUMO UMEThH

* HATypHBIEC 00PA3IIbI TATOBBIX ANMapaToB

* yyeOHbIe TIaKkaThl AeKTpoodopyaoanus I11C

* anbOOMBI yepTeken TAroBbix annapartos J11C



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. JIutoBueHko
CoruacoBaHo:
3aBenyromuii kaheapon duJl O.E. IlynoBukoB

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHUCCHUH C.B. Bomnoaun



