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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenpt0o ocBoeHUss y4eOHOM AUCHUIUIMHBI « TAroBble ammaparbl U
ANIEKTpUYECcKoe 000PyAOBaHUE AIEKTPOTIOABUKHOTO COCTABay SIBIISICTCS:

- TIOJIyY€HHE 3HAHUU O MPUHLHMIAX PadOThl, TEOPUU, KOHCTPYKLHUU TATOBBIX
anmapaToB, O COBPEMEHHBIX U MEPCHEKTUBHBIX TEXHUUYECKUX PEHICHUSIX B 00JIaCTU
TATOBOTO AJIEKTPOOOOPYIOBAHUS IIEKTPUUECKOTO MoABMKHOTO cocTaBa (JI1C) ans

CIEYIOUMX  BHUJIOB  JICSITEIBHOCTU:  IPOU3BOJICTBEHHO-TEXHOJIOIMUYECKO;
OpraHu3aluOHHO-YIIPaBICHUYECKOM; POEKTHO-KOHCTPYKTOPCKOM; HAy4HO-
HCCJIEI0BATENHCKOM.

3amayaMu  OCBOCHMsI Y4e€OHOH JNHUCHMIUIMHBI « TATOBBIE amnmapaTel U
ANIEKTpUYECKoe 000PyA0BaHUE AIEKTPOTIOABUKHOTO COCTABa SIBISICTCS:

- OCBOGHHE THUIIOBBIX METOJOB pacyeTa W TMPOCKTUPOBAHUS DIEMEHTOB U
YCTPOMCTB  3JEKTPUYECKOTO  O0OpyldoBaHMs, pa3paboTKa U  BHEJPEHHE
TEXHOJIOTUYECKHX TPOIECCOB OOCTYKMBAHHMSI W PEMOHTA TSTOBBIX aIllapaTos,
TEXHUYECKOTO  KOHTPOJISI W  HCHOBITAHUA  MPOAYKIUU  (IIPOU3BOACTBEHHO-
TEXHOJIOTUYECKAsl IeATeIIbHOCTH);

- OCBOGHHME B O00JIacCTH OpraHu3alus OJKCIUTyaTallid W TEXHUYECKOTO
OOCITy)XKMBaHHUS DJICKTPUUECKHX AammapaToB, OICHKHM MPOU3BOACTBEHHBIX U
HEMPOU3BOACTBEHHBIX ~3aTpaT WM PECYypcOB Ha OOecleueHue KadecTBa
TEXHUUYECKOTO OOCITYKHBaHUs, TEKYIIIETO U TJIAHOBBIX BUJIOB PEMOHTA MOIBUYKHOTO
COCTaBa, MEHEIKMEHTa KauyecTBa, OIEHKH TMPOU3BOJICTBEHHOIO0 TMOTEHIIHAa
MPEANPUATAS Ha OCHOBE TEOPUHU HAAEKHOCTU (OpraHU3allMOHHO-YIPaBIICHYECKAS
NeSTEITbHOCTD);

- OCBOCHHE B 00JlacTH pa3pabOTKH TEXHUYECKUX TPEOOBAHUN, TEXHUUYECKUX
3aJaHUl W TEXHUYECKHX YCIOBUHA Ha TMPOEKTHI DIEKTPUUYECKHX alllapaToB
MOJIBIDKHOTO ~ COCTaBa,  BBIMIOJHEHHWE  PACUETOB  THIOBBIX  DJIEMEHTOB
ANEKTPOOOOPYIOBaHUSI MOJBUKHOTO COCTaBa, pa3pabOTKa TEXHOJIOTHYECKHUX
MPOIIECCOB IO OpraHU3aIMKA U 00padOTKe pe3yIbTaTOB UCTIHITAHUN HA HAJEKHOCTD
C UCIOJIb30BAaHUEM CPEACTB aBTOMATU3AlMK M WH(GOPMAIIMOHHBIX TEXHOJIOTUI
(MPOEKTHO-KOHCTPYKTOPCKASI IEATETLHOCTD );

- OCBOCHHE HOBBIX TEXHHYECKHX PCIICHWH, TIOMCKAa W TPOBEPKU TIO
COBEPIIICHCTBOBAHUIO AJIEKTPUUYECKOTO OOOPYIOBaHMS TOABM)KHOTO COCTaBa,
aHAJIM3UPOBaTh  TOCTABIICHHBIC  HMCCIEOBATENbCKAE 3a7add B 00OJACTIX
POEKTUPOBAHUS U PEMOHTA DIIEKTPUIECKOTO 000PYIOBaHUS MOJBUKHOTO COCTaBa
Ha OCHOBE MOJ00pa U U3YYCHUS JIUTEPATYPHBIX, MATCHTHBIX U JIPYTUX WUCTOYHHKOB
uHpopMaIuu (HayqIHO-HCCIIeIOBATENbCKAS JEATETHHOCTD).

2. Ilnanupyemblie pe3ynbTaTbl 00y4EHHS O JUCUUILUIMHE (MOIYJIIO).



[lepeuenr ¢GopMupyeMBbIX pe3yJdbTaTOB OCBOCHHS 0Opa30BaTEIbHOMN
porpaMMbl (KOMIETEHIII) B pe3yIbTaTe 00yUeHUs 10 AUCHUIUIUHE (MOIYJIIO):

IIK-9 - NMeer HaBBIK BBIMOJIHATH 0OOCHOBaHHE MapaMETPOB KOHCTPYKIIHH
KOHCTPYKIIMH ¥ CUCTEM TATOBOTO MOJBUKHOTO COCTAaBA.

OOyueHue 1O JUCUHUIUIMHE (MOJIYJIO) TMpeAroiaraeT, 4YTo IO €ro
pe3yibTatam oOyJaromuiics OyieT:

3HaTh:
YCIIOBHUS OKCIUTyaTalldd, TCOPHUIO padOThl OCHOBHBIX BHIOB TATOBBIX
AJIEKTPOAIIIAPATOB, NX KOHCTPYKITUIO U AKCILTyaTallHOHHBIE XapaKTePUCTUKH

YMmeTh:
HCIIOJIB30BaTh MOJYYEHHBIE 3HAHUS B MIPOU3BOJCTBEHHO-TEXHOJOTHUYECKON U

OpPraHU3allMOHHO-YNPABICHYECKOW BUAAX JAESATEIbHOCTH TMPU HSKCIUTyaTalluu,
TEXHUYECKOM OOCITY>KUBAHUH U PEMOHTE TSITOBOTO AeKTpoobopynoBanus IIIC

Baaners:

HaBbIKaMH BBIOOpAa M pacyera MapaMeTpoB TATOBOTO 3JIEKTPUUYECKOTO
obopynoBanusi OIIC, meTonamMM TEXHUYECKOTO OOCTY)KUBAaHHUS, PEMOHTa U
UCIIBITAaHUI TSTOBOTO AJIEKTPOOOOPYI0BAHUS

3. O6beM AUCIUIIINHBI (MOTYJIs).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

O6mass TPyAOEMKOCTh JUCHMIUIMHBI (MOnynsi) coctaBisier 4 3.e. (144
aKaJIeMHUICCKHX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢  IEJarorMYeCKUMH  pabOoTHHKaMu W (WIM)  JUIAMH,
MPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
P MPOBEJICHUHN yUEeOHBIX 3aHITHI:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 64 64
B tom uucne:

3aHATHSA JIEKITMOHHOTO THITA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O0beM AUCHUIUIMHBI (MOIYJsA) B (OpME CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM paboThl O0OyYaroIIMXCsS C
neJarornieckuMu paboTHUKaMU U (WIIK) JUI[AMU, TIPUBJIEKAEMbIMU K pealu3aluu



o0pa3oBaTeNbHOM  TPOrpaMMbl HAa  HHBIX  YCJIOBMSIX, TMPU  IPOBEICHUU
IPOMEKYTOUHOM aTTecTaluu cocrapiseT 80 akageMuueckux yaca (oB).

3.4. ITpu oOy4eHnH MO UHIUBUIYAIBHOMY y4eOHOMY IJIaHYy, B TOM YHCIIE TIPH
YCKOPEHHOM OOydYeHHUH, 00bEM NHUCIMIUIMHBI (MOIYJISI) MOXET OBITh peaan30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIBHOU paboThl 00yJaromumxcs, a Takke B Gopme
KOHTAKTHOM paboThl OOyYarOlUXCA C MEJArorMYeCKUMU paOOTHUKAMU M (WJIH)
JULAMH, TPUBICKAEMBIMU K pEATM3alMU 00pa30oBaTEIbHOW MPOrpaMMbl Ha HMHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTAIINH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOT'O THUIIA.

/ Temaruka JISKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE
n/m

1 |Tarossie anmapatsl (TA). Haznauenue, ycnosus padotsl TA.

TsroBbIC JMCKTPUUCCKHUE AIMAPATHI, UX KIacCH(DUKALUA. Y CIOBUS pabOThI 3JEKTPHUECKOTO 000PYIOBAHUS.
["abapuTHBIC OrpaHUYCHUs, OTIpeIeieHNE KO GHUIIMEHTOB 3amaca Mo U3MECHCHUIO HATIPSKCHUS, TABICHUS
CKaToro Bo3ayxa.

Bo3sneiictBue MexaHnueckux (pakTopoB BHEIIHEW cpe/ibl B YaCTH BUOPALIUH U yIapHBIX HArPY30K,
OTOBOPEHHBIX rpymmamMu M25, M26, M27 o T'OCT 17516.1

YpOBHH 3KCIUTYaTallHOHHBIX BOMYIICHUN M HECTAOMIBHOCTEH: HATPY30K, HAIIPSDKCHUH, TEMIIEpaTyp,
JABJICHUMN.

2 |ToxoBemymmue >nemMeHTHl U Y316l TA. KonTakTel, uzomsus B TA.

ToxoBenyIye 3;1eMEHTHI TATOBBIX annaparoB. HarpeBaHnue u oxiaxxaeHHe TOKOBEAYIIHNX ASTANICH.
OnpeneneHue HEOOXOAUMOTO CEYEHHS TOKOBEAYIIHX AeTaneil. Pacuer Temneparypbl HarpeBa TOKOBEAYILIHNX
neraneit. KoHCTpyKIus anekTpryeckux coeimHenuii. Onpezesnenue ko dunnenta GopMbl ceueHHs
IPOBOJHUKOB. PacueT NpoBOIOYHBIX U MIMHHBIX KaTyIIeK. PacyeT KOHTAKTOB M KOHTAaKTHBIX 3JIEMEHTOB.
Pacuer cTBIKOBBIX KOHTAKTOB, KOMMYTHPYIOLIMX KOHTAKTOB LeTIel YIIPaBIeHHs, pacueT OBEPXHOCTHBIX
KOHTaKTOB. Orpe/ielieHne KHHEMAaTHKU KOHTAKTOB. VI3HOC KOHTAKTOB U pacyieT 3pO3HOHHOT0 U3HOCA.
CHIKeHHe H3HOCA KOHTAKTOB. PellieHne ypaBHeHHs HArpeBaHUs U OXJIaXIeHHs. PacdeT ronbix u
M30JIMPOBAHHBIX LIMH U MPOBOJHHUKOB Ha HarpeBaHue. OnpeseneHue He0OX0JUMOT0 CEYSHHS TOKOBEIYIIHX
JeTalen.

3 QHCKTpI/I“ICCKaﬂ ayra. MaruuTtHoe u ra3oBoe AyroramcHuc.

OneKkTpuyuecKas 1yra, e XapaKTepUCTHKHU U CBoHCTBa. OnpeseneHre IepeHanpssKeHuil mpu oOpeIBe
3NIEKTPUUYECKOM AyTu. PacueTr MOIIHOCTH MOTEPh B CTBOJIE AJIEKTpUUECKOH ayru. OnpeneneHye napaMmeTpoB
JyTOTacHUTENbHBIX YCTPOHCTB. LIlyHTHpOBaHME AyTH Pe3UCTOPOM OMNpeesieHHe apaMeTpoB PE3UCTOpa U ero
pacuer. JlyrorameHue Ha MIOCTOSSHHOM M IIEPEMEHHOM TOKE. PacdeT 3J1IeMEeHTOB AyTroracUTeIbHBIX YCTPOHCTB
( TyroracuTenpHBIE POra, JyroracCUTENbHbIE KaMepPhl, yTOTaCUTENbHBIE PEHIETKHU, yTOTaCUTENIbHBIE
KaTymku). Pacuer Bpemenu ropenus ayru. 'azoBoe ayrorameHue. AHaIU3 NPOLECCOB Pa3MbIKaHUS
anektpuueckux neneit IIIC u poab yry, Kak CpeAcTBa CHIKEHHUS KOMMYTAllMOHHBIX epEHANPKCHUHN.
Cratuueckue U AMHAMHYECKHE XapakTepucTuku ayru. Kputuueckas JyvHa Tyru.

Bunel nyroramenus. EcrecTBeHHOe ramenue Ayru. JlyroracutenbHble pora U JyroraCUTENIbHbIE PEIIETKU.
JlyroracutenbHBIE KAMEPHI, TUIIBI IYTOTaCUTEIHHBIX KaMep U OIleHKa UX 3G GeKTHBHOCTH. Bo3nelicTBre
MarHUTHOTO TIOJISI Ha MJIEKTPUUYECKYIO AYTY. Y CTPONWCTBA MarHUTHOTO TallleHue Tyru. MeToasl pacuera u
MIPOEKTHPOBAHUS JEKTPOMATHUTHBIX JYTOTaCUTEIBHBIX CHCTEM.




TemaTuka JIEKIMOHHBIX 3aHATUN / KPaTKOE COJIEpKaHHE

[IpuBonbl TA. ITHeBMaTHUECKUIA, 2IIEKTPOMArHUTHBIN, ABUTATEIbHbIN.

Busbl IpUBOJIOB TATOBBIX 3IE€KTPOANIAPATOB. Y CIOBUSA PabOThI IPUBOJOB TATOBBIX AIEKTPOAINApaTOB U
TpeOoBaHus, IpeabsABIseMble K HUM. Pacuer cui, aeficTByromux Ha npuBoj. CTaTH4ecKHe XapaKTepUCTUKH
NpHUBOJOB. PacyeT cui 1 MOMEHTOB, BO3HUKAIOLIKE [IPU PaboTe MPUBOAA; IPUBECHHbBIE MAacCa U MOMEHTSI
MHEPLUH NOJBHKHOM cHCTEMBL. PellleHne ypaBHEeHHH IBHKEHUS IPUBOJIOB, OIpEIe/IeHHE BPEMEHH
BKJIIOUCHUS U BBIKIIOYEHUS anmapara. CBOWCTBa M KOHCTPYKTUBHBIE OCOOCHHOCTH 3JIEKTPOITHEBMATHYECKUX
MPHUBOJOB Pa3IMYHBIX TUIIOB. TSATOBBIE AUArPaMMBbI BKJIFOYEHHUS U BBIKIIOUEHHS HHANBHAIYAIBHBIX
3JIEKTPOITHEBMAaTHIECKNX KOHTAKTOPOB. OnpeieneHne OCHOBHBIX pa3MEPOB 1 IPOSKTHPOBAHNE
MTHEBMATUYECKOTO MPUBOAA. THIIBI DJIEKTPOMATHUTOB TATOBBIX alIapaTOB U UX XapaKTEPUCTUKU. AHAIIN3
XapaKTEPUCTHK IEKTPOMATHUTHBIX IPUBOJIOB U UX B3aUMOCBS3b C ITapaMETPaMHU 3JIEKTPOMArHUTOB.
Tsarossle TUarpaMMbl HHAWBHIYaIbHBIX 3J€KTPOMAarHUTHBIX KOHTaKTOPOB. PacdeT TAroBoil XapaKTepUCTHKH
NIEKTPOMArHUTHOTO NMpUBoAa. OCOOCHHOCTH AIIEKTPOMArHUTHBIX IIPUBOJOB IEPEMEHHOI'O TOKA.
IIpoexTupoBaHue BKIIOYAIONINX, BBIKIIOUAONINX U IPUTUPAIOIIUX NPpYKuH. Pacuer mapameTpos
IHEBMaTUYECKUX IPUBOJOB. Pa3paboTka KOHCTPYKIMU U TEXHOJIOIMH O0CTYKUBaHHS THEBMaTUYECKUX
IPUBOAOB. DIEKTPOMAarHUTHbIE BEHTHIN THEBMATUUECKUX NPUBOJIOB. DIEKTPOMArHUTHBIH MPUBOJ TATOBBIX
annaparos. [IpuHIUNBL pacueTa 3J€KTPOMAarHUTHOTO IIpUBOAA. IIpOEKTHBIN U IOBEPOYHBII pacyeT
3IEKTPOMArHUTHOTO MPHUBOAA. XapaKTEPUCTHKH AIIEKTPOMArHUTa HHIUBUAYAIIbHOIO JIEKTPOMArHHTA.
IIponecchl BKIIIOYEHHS DIIEKTPOMArHiuTa Ha MOCTOSTHHOM Toke. OnpeneneHue yCuiuil IpuTsSKeHHs
3JEKTPOMArHuTa MEPEMEHHOT0 TOKA.

TA ¢ nByx-, Tp€X- 1 MHOT'OIIO3ULIMOHHBIM I'PYIIIOBBIM IIPUBOAOM.

[TpuHIMI paboTHI ANEKTPOIBUraTEIbHBIX IPUBOAOB IPYMIOBBIX KOMMYTAI[HOHHBIX annapatoB. CriocoObl
obecrieueHnst TOUHOH puKcanuy no3unuii. MexaHn3Mbl IPEPHIBUCTOrO BpalieHus1. [ pynoBsie
KOMMYTAIlMOHHBIE TATOBBIE anmnapaTsl. KOMMyTaIlMoHHBIE 371€MEHTH! HHIUBHIYyadbHBIX U TPYIIIOBBIX
anmapatoB. KynagkoBble KOHTAKTOPHBIE AJIEMEHTHI BKIIIOYAIONIET0, EPEKITI0YAIOIIEro ¥ BEIKIIOYAIOIIEro
THUIIOB.

Amnmnapars! 3amuthl. [IpuHiuns! noctpoenus 3amuTsl JI1C.

Ammapatsl 3amuTH U perne. [TpuHIume 3amuTs! 31aekTpoodopynoanns DI1C. Bo3mymiHble 1 BakyyMHBIE
BBIKITIOUaTend. OCOOEHHOCTH TallleHHs! IyT'y Ha HepeMeHHOM Toke. Pere 3amuTs! ot eperpysku. Pene
3aIIUTHI OT TOBBIIIEHHOTO U ITOHMKEHHOTO HanpshkeHus. Perne pekyneparyu. Pere 3ammre oT 60KCOBaHMS.
JuddepennmnanbHeie pene.

bricTponelicTBytorre apTomaTrueckue Beikirodarenu (bB).

BricTpozeiicTBytomiie aBToMaTHueckue Beikmouarenn (bB), kak ammapaTs! npsMoi MaKCUMaJIbHOM 3aIUTHI.
XapakTepHCTUKH MPOIIECCOB, onpenesitonmx padotry bB. TpeGoBanus kK MOABMKHBIM CHCTEMaM U
ycTpoiictBam nyroramenus bB. Konctpykuus noasuxubix cucreM. [lpruMenenue pa3BeTBIEHHOM
MarHMTHOM CHCTEMBI C TTOIMarHHYMBAHUEM — CIIOCOO JTOCTHKEHUsI €€ MarHUTHOH O€3MHEPIIOHHOCTH.
[TpyrHIMD neficTBYS M Ha3HAYEHUE IIYHTHPOBAHUS Pa3MarHMUYMBAIOMICH KaTYIIKH.

Pene, npumensiemsie Ha DIIC. XapakTepucTuku pere.

Onextpomexanmueckue pene JI1C. Bumsl pene. XapakTepucTuku pese: ObICTpoIeiCTBYE,
YYBCTBUTEIBHOCTh, KOA((QHUIMEHT BO3BpaTa U JPyrie KOJMYECTBEHHbIE I0Ka3aTeln, OLlEHUBAIOIINE Pa0OTy
pene. Pene 3amuThl OT nieperpy3ku. Pesne 3aiuThl OT HOBBIIIEHHOTO U MOHW)KEHHOTO HaIpshKeHus. Pene
pekynepaiuu. Pese 3amutel ot 6okcoBanus. Juddepenipanpabie peine. Pacyer 3JeKTpoMarHUTHBIX pedie.

[TapameTrpuueckue annaparsl. Pe3ucTopsbl, peakTopsl U KOHJIEHCATOPBI.

Pesucropsl, npumensiembie Ha JI1C. TUb pe3UCTOPOB M UX OCHOBHBIC XapaKTEPUCTHKH. Harpes mycKOBBIX
pesuctopoB. PeakropHoe u koHIeHCaTopHOE 00opyaoBanue DI1C. Buabl peakTopoB HX mapaMeTphl i
XapaKTepUCTHKH. THITHI KOHIEHCATOPOB, MPUMEHAEMBIX B 00opynoBanuu JI1C, TpeOoBaHMS K HUM.
KoneHcaTopbl KOMIIEHCATOPOB PEaKTUBHON MOIIHOCTH. DUIBTPOBBIC KOHACHCATOPEI. KoHIeHCaTOphI i
cHaOOEPHBIX IeTeH.

10

SJ'ICKTpOHHLIC MOJIYITPOBOAHUKOBBIC KaK 3JICMCHTDBI TA.
YcnoBus mpuMeHEeHHs MOTYTPOBOIHIKOBEIX IPHOOPOB B KA4ECTBE AJIEMEHTOB TATOBBIX ammapaTos. 1x
HCIIOJIb30BaHNE B KAY€CTBE KOMMYTAI[HOHHBIX 2JIEMEHTOB. TpeOoBaHMS 3JEKTPOOE30IMaCHOCTH K




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KPaTKOE COJIEpKaHHE

BBIKIIFOUCHHIO M PA3bEIUHEHHIO SIIEKTPHUIECKUX IieTieil. cnonp30BaHue MOTyNIPOBOJHUKOBBIX IPHOOPOB B
LensIX ynpaBieHus. [Ipumeps! peanu3anuy pa3IndyHbIX pPelIeHU Ha OCHOBE MOITYIPOBOJHUKOBBIX
a7eMeHTOB. Vcrob30BaHke OTyIPOBOAHUKOBEIX TPUOOPOB U1l KOMMYTAIIMH B CHJIOBBIX LIEIISIX;
0OECKOHTAKTHBIE BHIKIIIOYATEIIH.

11

Toxonpuemuuku I1IC 1151 BEpXHET0 U HUKHETO TOKOCHEMA.

Toxonpremanku. TOKOIPHUEMHNKH 7SI BEPXHETO TOKOCheMa. TOKOTPHEMHHUK ITaHTOTPad)HOTO THIIA.
ACUMMETPHYHBIN TOKOTIPHEMHUK. TOKOTIPHEMHHKH [T HIDKHETO TOKOCheMa. [IpHHINT 1 ycTIoBHs pabOTHI
tokornpueMHIKoB JIIC. Ctarndeckre U TMHAMAYECKAE XapaKTEPHUCTUKN TOKOTIPHEMHHKOB.

12

TokocheM Ha BBICOKUX CKOPOCTSX. ABTOKOJIEOAHUS U UX TallCHUE.
Oco0EHHOCTH TOKOChEMA IPU BBICOKHUX CKOPOCTAX ABUKCHMUSA. ASPOHHHaMI/I‘IeCKI/Ie BO3Z[CﬁCTBI/ISI Ha
TOKOIIPUEMHUK. Bo3HUKHOBEHUE aBTOKOIe0aTENbHBIX MMPOLECCOB U X ralicHuc.

13

Bcnomorarenbroe anexkrpoobopynoBanue JIIC. Ab. 3apsan u pa3psa Ab.
BcnoMorarensHoOe 31€KTpo0O0pyL0BaHKE LETIeH YIPaBIeHHA U BCIIOMOTaTeNbHbBIX HYXK/]] JIEKTPUIECKOro
MOZBIXHOTO COCTAaBa.

3azemisaromue ycTpoiicTBa ciiioBsix nemneit I1C. DnexTpoodopynoBaHue memeil yupaBieHUs 1
BCIIOMOTATEIBHBIX Ieneid. AKKyMynsTopHble 6atapen JI1C.

14

VYerpoiicTBa otorieHus1, ocsemmenus 1 BeHTwsiuu JI1C.

YcrpoiicTBa OTOMIIEHUs, OCBEIEHNUS, CUTHAIM3AIMH. DIEKTPOIeYH, Kaopuepsl, HarpeBaTelbHbIe
3JIEMEHTHI, TepMOPETyIATOPbl. OCOOeHHOCTH OCBETUTENbHBIX ycTpoiicTB DIIC. O60pynoBaHME MOE3AHBIX
CUTHAJIbHBIX YCTPOUCTB.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paboThI

/o

HaumenoBanue n1abopatopHbix paboT / KpaTkoe coaep:KaHue

HCCHGI[OBaHI/Ie COIIPOTUBJICHUA KOMMYTAllMOHHBIX KOHTAKTOB.

PaCCManI/IBaeMHG BOIIPOCHI:

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

- B pe€3yJibTaTe CTaTUCTHYCCKOU O6pa6OTKI/I PE3YyJIbTATOB 3aMEPOB BBIIIOJHUTL AIIITPOKCUMALINIO ITOJYYCHHBIX
XapaKTCpUCTHUK U CPABHUTH C TCOPETUIUCCKUMU 3aBUCUMOCTIAMMU.

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

- 9KCIIEPUMEHTAIbHO ONPEACTUTh BEIUIHHBI HHAYKIUH B PA3JINYHBIX TOUYKAX 30HBI JyTOTallIeHUs TIPU
Pas3IMYHBIX TOKax TYyTH.

HccnenoBanue OJICKTPOIMTHEBMATHUYCCKOI0O KOHTAaKTOpA.

PaccmarpuBaeMblie BOpOCHI:

- U3YYHUTh KOHCTPYKIUIO, IPUHIUI JEHCTBUS U SKCIIEPUMEHTAIBHOE OIPEIEIEHNE OCHOBHBIX TEXHUYECKUX
napamMeTPOB BJICKTPOIMTHCBMATHYCCKUX KOHTAKTOPOB.

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

PaccmarpuBaemble BOIPOCHI:

- I3YYHTh KOHCTPYKITHIO W IPUHIINII AEHCTBHS IEKTPOMAarHUTHOTO KOHTAKTOPA;

- COCTaBUTb 3CKU3 U BBINOIHUTH U3MEPEHHS KOHCTPYKTUBHBIX MapaMETPOB AIEKTPOMArHUTHOTO IPUBOA;
- IPOBECTH MOBEPOYHBIH pacyeT IeKTPOMAarHuTa U CPaBHUTh C IKCIIEPUMEHTAIBHBIMU JaHHBIMU TATOBBIX
XapaKTepUCTHUK IEKTPOMArHuTa.

HccenenoBanue yCTpOMCTB 3alUThI TATOBBIX IBUTATENEN B pEKAME PEKyIIEpaliu.
PaccmarpuBaemble BOIPOCHI:
- I3YYHTh ¥ HAYEPTUTH JEKTPHUUECKYIO cXxeMy BKimodeHns bK B cHIIOBYIO 1eTIb 351eKTpOBO3a;




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoepKaHue

n/m
- U3y4YHUTh YCTPOHCTBO OBICTPOIEHCTBYIOIIETO KOHTAKTOPA: MArHUTHOW CHCTEMBI KOHTAKTOPA,
yIepKUBAIOIIEH KaTYIIKH, BUTKOB HACBIIIIEHHS, ITIABHBIX ¥ BCIOMOT'aTEIbHBIX OTKIIIOUAIOIIUX MPYKUH,
OJIOKMPOBOYHBIX KOHTAKTOB;
- CHSTh ¥ IOCTPOUTH 3aBHCUMOCTD TOKa YCTaBKH OT BEJIMYMHBI TOKA YACPKHUBAIOIIEH KaTYIIKH.
6 |HcciaenoBanue cucTeMbl ayroramenus bB.
PaccmaTpuBaembie BOIPOCH:
- U3y4YUTh CUCTEMY AYTOTAIICHHS OBICTPOICHCTBYIOIIETO BEIKIIOUATES;
- COCTaBHUTh ICKH3 JyTOTaCUTENHHON KaMEpPBl, ONPEICTUTh apaMETPhl JENOHHBIX PEIIETOK, OLICHUTh
BEJINYMHY HAIPSDKECHHS TIOTACaHUs JyTH;
- COCTaBUTh 3CKU3 AYrOoracUTeJbHON KaTymku bB.
7 I/ICCJ'IG,I[OBaHI/IC TOKOIIPUECMHUKA. CHaTHE CTaTUYECKUX XapaKTCPUCTHK.
PaccmarpuBaeMblie BOpoCHI:
- U3Y4UTh KOHCTPYKIIUIO TOKOIIPUEMHHUKA;
- IPOCJIEAUTD B3aUMOJIeCTBUE JIeTalell U y37I0B ITyTeM MOABEMa U OMyCKaHUS TOKONPHEMHUKA C ITyJIbTa
YTIpaBIICHUS;
- CHSTh CTaTUUECKYIO XapaKTEpUCTHKY TOKOIPUEMHHUKA B Auana3one BbicoT oT 400 1o 1900 MM npu
PaBHOMEPHOM M 0€30CTaHOBOYHOM OITYCKaHWH WM TTIOJHSITHH TOKOIIPHEMHHKA;
- [10 PE3yJIbTATOM OIIBITOB MOCTPOUTH TPA(YUKHU CTATHUECKUX XapaKTEPUCTHUK.
8 |HccnenoBanue anmapatos 3amuthl DI1C moCTOSHHOTO TOKA.
PaccMarpuBaeMble BOIIPOCHL:
- U3y4YUTh YCTPOMCTBO U KOHCTpYKLUIO bB, BeIuepTuTh KNHEMaTHUECKYIO cxeMy bB u cxemy Bkitouenus bB
B CHJIOBYIO LIE€Mb 3JIEKTPOBO3a;
- BEIYEPTHTh MAarHUTHYIO LIEIb YIEPKUBAIOILECH KaTYIIKH;
- coOpaTh NMEKTPUIECKYIO IIETIh 1 OTPETYIUPOBaTh TOK ycTaBku bB paBubrii 1500A.
HpaKTI/ILIeCKI/Ie 3aHsATHUA
Ne
i Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE
1 KJ'IaCCI/I(I)I/IKaI_[I/IH TATOBBIX allllapaToB
YcnoBust paboTh 37EKTpUUECKOro 060pynoBaHus. ['abapuTHbIe OrpaHUYEHUs, onpeaeIeHre K03 GHIHUEHTOB
3araca 1o U3MEHEHHIO HaIpsDKeHHUs, TaBICHUS CXKaToro Bo3ayxa. Bo3nelicTBiue MexaHH4eCKHUX (hakTOpoB
BHEIITHEH Cpe/Ibl B 9aCTH BHOPAINH U YIAapHBIX HATPY30K, OTOBOPEHHBIX TpymmamMu M25, M26, M27 no
I'OCT 17516.1
2 TOKOBG)IYIIII/IG OJICMCHTEI U Y3JIbI TATOBBIX aIlllapaToB
Tepmuueckoe neiicTBre TOKOB. Harpes n oxiaxIeHne TOKOBELYIHX JeTaneil. TokoBeayIe 3JIeMeHTHI
TATOBBIX 3JIEKTpoarnapaToB. KOHTaKTHI TATOBBIX ANIeKTpoanmnaparos. [lepexoaHpie CONPOTUBIECHUS
KOHTaKTOB M UX 3aBUCHUMOCTh OT MaTepHaja, pa3MepoB, HAXKaTHUs KOHTAKTHBIX JieTaJIeH.
3 |KoHCTpyKIHS dNEKTPUUECKUX COSTUHEHHIMA
Onpenenenne koadduimenta GopMbl cCeY4eHUs MPOBOJAHUKOB. PacueT NpOBOJIOYHBIX U IIUHHBIX KATYIIEK.
PacueT KOHTaKTOB M KOHTAKTHBIX AJIEMEHTOB. PacyeT CTBIKOBBIX KOHTAKTOB, KOMMYTHPYIOIINX KOHTAKTOB
1eneil ynpasieHus, pacueT HOBEPXHOCTHBIX KOHTAKTOB.
4 |DnexkTpuyeckas Jayra M IyroralieHue B TATOBBIX amlmaparax
Onpeznenenue napaMeTpoB AyrOracUTENbHBIX YCTPOUCTB. PacdueT a1eMeHTOB JyroracUTENbHbIX YCTPOUCTB (
JyrOracHUTeNIbHBIE pora, JyroracuTeNbHBIE KaMEpPHI, TyTOracUTEbHBIE PEIIeTKHU, TyrOracCUTEIbHbIC
KaTyIIkd). PacueT BpeMeHN ropeHus AyTH.
5 |[IpuBOABI TATOBHIX aNMapaToB
Buier npuBOIOB TATOBBIX JEKTPOAIIAPATOB, YCIOBHS UX pabOTHI U TpeOOBaHMSA, IPEAbIBISEMbIE K HUM.
Pacuer cun, gelCTBYIONINX Ha MIPUBO/L.
6 |[THeBMaTWyecKwii MPUBOJ TATOBBIX aIlapaToB

Pacuer napaMeTpoB MHEBMATUYCCKUX TPUBOJOB. Pa3pa60TKa KOHCTPYKIHUU U TEXHOJIOTUN O6CJ'Iy)KI/IBaHI/I$I




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNE

IMTHEBMAaTHYICCKUX IPHUBOJIOB. Pemenne ypaBHCHI/Iﬁ ABHUKCHUS IIPUBOJOB, ONIPEACIICHNE BPEMEHHN BKIIFOUCHUA
1 BBIKJIFOYCHU allrapara.

7 |DmeKTpOMarHUTHBINA MPUBOJ TSATOBBIX alapaToB

[puHImns! pacyeTa 31eKTPOMAarHUTHOIO NpHUBoJa. [IpoeKTHEIN U OBEPOYHBIN pacueT 3MeKTPOMarHuTHOIO
npuBoJa. XapaKTepUCTHKU IEKTPOMArHuTa HHIUBUYaIbHOIO 31€KTpoMaruura. Ilpomnecchl BKIIOUCHUS
3JIEKTPOMAarHuTa Ha IIOCTOSHHOM Toke. OmpeeneHne YCHINHA IPUTKEHHS JIEKTPOMarHuTa epeMeHHOTO
TOKa

8 |3amuTa s5eKTpHUECcKOro 000pyI0BaHUS

XapakTepUCTUKH aBApUIHBIX PEXUMOB, ONPEAEIEHUE TOKOB aBapUMHOM Neperpy3ku. Annaparsl 3alllUThl U
pene. [IpuHIMIBL 3aIUTHL 31eKkTpoobopynoBanua DIIC. beicTpoaeiicTByOIIE aBTOMAaTHUECKUE
BeIkirouarenyu (bB), kak anmapaTel pssMol MaKCUMaIbHOM 3alUThI. ATIIIapaThl 3alUThI
UIEKTPOOOOPYLOBAHUS NIEKTPUUECKOTO IOJBIKHOIO COCTaBa IEPEMEHHOr0 Toka. Bo3yIiHble 1 BaKyyMHbIE

BBIKJIIOYATCIIN.

4.3. CamocrosiTenbHas padboTa 00y4Jaromuxcs.

Ne .
Bun camocTrositenbHOM paboThI

/1

1 |PaGora c nuteparypoii.

2 |[ToaroToBka K J1aOOpaTOPHBIM PadOTaM.

3 | BrimonHeHue KypcoBOro MPOEKTa.

4 | IlogroToBka K IpOMEXKYTOUHOM aTTeCTallUHU.

5 | IloaroroBka K TEKyuieMy KOHTPOJIO.

4.4. IlpumepHbIi IEpEUYEHb TEM KYPCOBBIX POEKTOB

Pacder © mpoekTHpOBaHME  TATOBOTO  JJIEKTPUYECKOro  ammapara'
(9MEKTPOITHEBMATUYECKOTO, DJIEKTPOMArHUTHOTO KOHTAKTOpa, JMOO JApyroro
KOMMYTAI[MOHHOTO arrapara).

BapuatuBHOCTh 3aaHUii Ha KypCOBOE€ MPOCKTUPOBAHUE OOECIeUnBaCTCS
HECKOJIbKUMH ~TapaMeTpaMu: BEJIMYMHOM HOMHHAJIBHOTO TOKa, 3HAYEHUEM
pabouero HampspKEHWs, HaTU4YhMeM WIH OTCYTCTBUEM U THUIIOM CHCTEMBbI
JyTOTAIlICHUs, THUIIOM TPUBOJA: THEBMATHYECKUN WA HJIEKTPOMATHUTHBIN.
KonnuecTBo BapraHTOB MOXKET JOCTUIaTh HECKOJIBKO JIECATKOB.

BapuanTsl 3a1anuii.

1. Homunansueie Hanpsibkenue 3000 B. Tok B ucnonnurensHoi nenu S00 A.
Bun npuBoia nHEBMAaTUYECKUN.

2. Homunansueie Hanpsikenue 1500 B. Tok B ucnonnurensHoi uenu 300 A.
Bu npuBo1a nTHEBMaTUYECKUU.



3. Homunanbenble Hanpspkenue 750 B. Tok B ucnomnutensHoi nenu 100 A.
Bu npuBo1a nHEBMAaTUYECKUU.

4. Homunanwsuble HanpspkeHre 3000 B. Tox B ucnonautensHoi nenu 200 A.
Bun npuBoia nHEBMaTUYECKUN.

5 Homunansasie Hanpspkenue 1500 B. Tok B ucnonHuTenbHOU nenu 75 A.
Bun nprBo1a THEBMAaTHYECKHM.

6. Homunansnasie Hanpspkenue 3000 B. Tok B ucnoaautensHoi nenu 500 A.
Bua npuBoia 351€KTpOMArHUTHBIN.

7. Homunansubie Hanpspbkenue 1500 B. Tok B ucnionnurensHoi nenu 300 A.
Bu npuBoa 31€KTpOMAarHUTHBIM.

8. Homunanwsubie HanpsokeHue 750 B. Tok B ucnonnurtensHo# nenu 100 A.
Bua npuBoaa 351€KTpOMarHUTHBIN.

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

10 Homunaneubele Hanpsbkenue 1500 B. Tok B ucnonnurensHoM nenu 75 A.
Bu nmpuBo1a 31€KTPOMArHUTHBIM.

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

IJI\;-?I bubnmorpaduueckoe onucanue Mecto nocryna

1 | Cuctembl yrpaBieHHs SIEKTPUIECKAM HTB (33); HTb (y4.3); HTB (¢6.); HTb
noaBHKHEIM coctaBoM A.B. Tlnakc (u3.2)
OpnoromHoOe nzganue Mapupyrt , 2005

2 | Tarossle oexTpuueckue ammapars J1.J1. HTB (yu.3); HTbB (y4.6); HTB ($06.); HTb
3axapuenko OngnotoMHoe unanue Tpancropr , | (43.1); HTB (u3.4)
1991

3 Meroandeckue ykazaHus K BBITTOJIHEHUIO HTB (yu.3)

1ab0pPaTOPHOTO MPAKTHKYMA MO TUCITUTUINHE
"OnexTpoobopynoBanue IIIC" paznen
"TSAroBbIE 2IEKTPUYECKHUE annaparhl’” s
CTYJIEHTOB CIIEHUATILHOCTEHN "DIEKTPOBO3BI U
anekTpomnoe3aa” u "InekTpoBo3ocTpoeHue"
O.C. Hazapos, B.H. Poranos; MUUT. Kad.
"Onexrpuueckas tiara" OIHOTOMHOE U3JJaHUE
MUUT , 1992

4 | Ma3zHues, A. C. DnekTpruecKue anmnapaTtsl 1 URL:

LIeTIN TIOJIBHYKHOTO COCTaBa : yueGHoe mocobue / https://znanium.ru/catalog/product/1014641
A. C. Masnes, O. W. IllatreB. — 2-¢ u3x., ucnp. | (1ara obpamenns: 10.07.2025)

u gor. — Mocksa : UHOPA-M, 2020. — 278 c.
+ Jlon. matepuansl [ DIeKTpOHHBIN pecypc]. . -




ISBN 978-5-16-015014-7. - Teker :

3JIEKTPOHHBIN

5 [Tnakc, A. B. Cucrtemsl yripaBieHus URL.: https://e.lanbook.com/book/35812
SIEKTPUYECKUM ITOBHKHBIM COCTABOM : (nata obparenust: 15.09.2025). — Pesxum
yuebuuk / A. B. ITnakc. — Mocksa : , 2005, — | AOCTyNa: ULl aBTOPU3. NOJIb30BATENEH.

360 c. — ISBN 5-89035-303-9. — Texkcr :
AJICKTPOHHBIN // JIaHb : 2JIEKTPOHHO-

OubIMOTEYHASA CUCTEMA

6. IlepeuyeHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BaThCS IIPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

http://library.miit.ru/ - snexTpoHHO-OMONMOTeYHAss cuctema HaydHo-
TexHudeckou onommorexku MUNUT

http://rzd.ru/ - caiir OAO «PXX/I».

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

ITouckoBrie cucTeMbl: Y andex, Mail

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHIpoCTPaHsIEMOIo
IPOrpaMMHOr0 OOecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOOXOUMOTrO Il OCBOCHUS JUCIIUILIMHBI (MOJTYJIs).

Cucrema aBTOMAaTU3UPOBAHHOTO MPOEKTUpoBaHuUsl Autocad
Cucrema aBTOMaTU3UPOBAHHOTO MPOeKTUpoBaHus «Kommacy
CnenmanusupoBanHas nporpamma Mathcad

8. OmnucaHue MaTepuagibHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOM it
OCYILECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILTMHE (MOIYJIIO).

JUist mpoBeAeHUs JIEKIIMOHHBIX 3aHSATUN HEOoOXOIMMa CIelUaTIu3upOBaHHAsS
JEKLUHMOHHAs  ayJauTopus, OOOpyJAOBaHHAas ayJAHOBH3yaJIbHBIMU  CpPEICTBAMU
oOy4eHus.

JUist mpoBeeHnsl MPAKTUUECKUX 3aHSATUM W BBINOJHEHUSI KypCOBOM pabOThI
HEOOXOJMMO UMETh

* HaTypHbIe 00pa3libl TATOBBIX allapaToB

* yueOHBI€ MJIaKaThl AnekTpoobdopynoBanus JI1C

* aTbOOMBI UepTekel TAToBBIX anmapaTtoB JIIC

9. ®opMa NpoOMEKYTOUHOU aTTECTAIUU:

Kypcosoii mpoekT B 7 cemectpe.
DK3aMeH B 7 cemecTpe.



10. OtnieHOUYHBIE MaTEPUAITBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE MPU MPOBEACHUH MPOMEKYTOUHOU
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBHUH C JIOKAJIbHBIM HOPMATUBHBIM 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



