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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[lenpto ocBOCHHMSI y4eOHOW AUCHUIUIMHBI « TsSroBele ammapaTel |
AIIEKTPUIECKOe 000PYAOBaHUE IIIEKTPOIIOABIKHOTO COCTABAY SIBJISICTCS:

- TIOJIYYCHHE 3HAHUM O MPUHIUIIAX PabOThI, TCOPUHU, KOHCTPYKIIUH TATOBBIX
anmapaTroB, O COBPEMEHHBIX U IMEPCIIEKTHBHBIX TEXHUUECKHUX PEIICHUSX B 001aCTH
TATOBOT'O AJIEKTPOOOOPYIOBAHUS BJIEKTpUUECKOro noaBuxkHoro cocrara (DI1C)
JUTSL  CICAYIOIIUX BHJIOB JICATEILHOCTH: IPOM3BOJCTBEHHO-TEXHOJIOTHICCKOM;
OpraHU3alMOHHO-YIIPABJICHYCCKON;  MPOEKTHO-KOHCTPYKTOPCKOW;  HAy4YHO-
HCCIICJIOBATEIIBCKOM.

3ajayaMu  OCBOCHHSI Y4Y€OHOM IUCUMIUIMHBI « TsroBble ammapatrsl u
AIEKTPUUECKOE 000PYI0BAaHUE IIEKTPOIIOABUKHOTO COCTABAY SBIISACTCS:

- OCBOCHHME THUIIOBBIX METOJIOB pacueTa M MPOCKTUPOBAHUS DJIEMEHTOB U
YCTPOMCTB  3JEKTpHUECKOro  o0opyaoBaHus, pa3paboTKa U  BHEJpPEHUE
TEXHOJIOTHYECKHUX IPOIECCOB OOCTY)KMBAHHMS W PEMOHTa TATOBBIX aIlIapaToB,
TEXHUYECKOTO KOHTPOJS H HWCIBITAaHUS TPOAYKIUU  (MPOU3BOJCTBEHHO-
TEXHOJIOTHYECKas IEATSIIEHOCTD);

- OCBOCHHME B O00JaCTH OpraHM3alus OHKCIUTyaTallid W TEXHUYECKOTO
OOCTY’>KUBAHHUS JJICKTPUYECKUX ammapaToB, OIECHKH MPOU3BOACTBEHHBIX W
HEMPOU3BOACTBEHHBIX 3aTpaT WJIM PECYpCOB Ha oO0ecrmedeHue KadecTBa
TEXHUYECKOTO OOCTY)KHMBaHMS, TEKYIIEro W IUTAHOBBIX BHJOB PEMOHTA
MOJBM)KHOTO COCTaBa, MEHEHKMEHTa KadeCTBA, OIICHKH IPOU3BOJICTBEHHOTO
MOTCHITMAIA TIPEANPHUITHS HAa OCHOBE TEOPUH HAAEKHOCTH (OpraHU3aIMOHHO-
yIpaBJIeHUECKas IESITEIbHOCTD);

- OCBOCHHE B 00JIaCTH pa3pabOTKH TEXHUYECKUX TPEOOBAHUM, TEXHUUECKUX
3alaHid W TEXHUYECKUX YCIOBHH Ha TIPOEKTHl DJICKTPUUYCCKUX armapaToB
MOJBM)XKHOTO ~ COCTaBa,  BBIMIOJHEHHWE  PAcdye€TOB  THUIOBBIX  3JIEMEHTOB
ANEKTPOOOOPYNOBaHUSL TOJIBHXKHOTO COCTaBa, pa3padOTKa TEXHOJOTHUECKUX
MPOIIECCOB MO OpraHU3aIy U 00pabOTKe Pe3yIbTaTOB UCIIBITAHUN HA HAIEXKHOCTh
C HCIIOJb30BAHMEM CPEACTB aBTOMATH3allMd W MH(GOPMAIMOHHBIX TEXHOJIOTHMA
(TPOEKTHO-KOHCTPYKTOPCKAS IESATEIBHOCTD);

- OCBOCHHE HOBBIX TEXHUYECKHUX pEIICHUH, IMOUCKA W TIPOBEPKH IO
COBEPIICHCTBOBAHUIO AJIEKTPUYECKOTO OOOPYJOBaHMS TMOJABIKHOTO COCTaBa,
aHAM3UPOBATh TIOCTABIICHHBIE WCCIIENIOBATEIbCKHE 3a7aud B  00JaCTIX
MPOCKTUPOBAHMSI M PEMOHTA 3JIEKTPUIECKOT0 000PYA0BAHHMS MTOABHKHOTO COCTaBa
Ha OCHOBE T0J1I00pa ¥ U3YUYEHUS JINTEPATYPHBIX, TATEHTHBIX M JPYTUX UCTOYHUKOB
uHpOpMaIuu (HayIHO-UCCIIEA0BATEIbCKAs ACITEILHOCTB).

2. [Inanupyemsble pe3ysbTaThl 00yUYeHUs 10 AUCIUIUIMHE (MOAYJIIO).



Ilepeuenp GopmupyembiX pe3ysbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsl (KOMIIETEHLUI) B PE3yJbTaTe 00yUYEHUs M0 TUCUMILINHE (MOIYIIO):

IIK-9 - Nmeer HaBBIK BHIMIOJHATH OOOCHOBAaHUE MAapaMETPOB KOHCTPYKLIUU
KOHCTPYKIIMH U CUCTEM TITOBOT'O MOJABUAKHOTO COCTaBA.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo 10 €ro pe3yJibTaram
oOyuaroruiicst Oyier:

3HATH:
YCIOBHUSL DKCIUTyaTalluM, TEOPHI0 PabOThl OCHOBHBIX BHJIOB TATOBBIX
AJIEKTPOANIapaToOB, UX KOHCTPYKIIMIO U AKCIUTYaTallHOHHBIE XapaKTEPUCTUKH

Ymern:

UCII0JIb30BATh ITOJYyYEHHBIE 3HAHUS B IPOU3BOJICTBEHHO-TEXHOJOTNYECKON U
OpraHU3alMOHHO-YIIPABICHUYECKON BHUAAX JEATENbHOCTH MpPHU IKCIUIYaTallHH,
TEXHUYECKOM OOCITY>KUBAHUM U PEMOHTE TITOBOT0 AeKTpoobopynoBanus IIIC

Baanern:

HaBBIKAMH BBIOOpA W pacyeTa MapaMeTPOB TITOBOTO SJIEKTPHYECKOTO
obopynoBanuss JIIC, meTomamMu TEXHHUYECKOTO OOCITY)KHBaHHUS, PEMOHTa H
UCIIBITAHUM TSTOBOTO 3JIEKTPOOOOPYI0BAHMS

3. O0beM TUCHUIIIUHBI (MOTYJIs).
3.1. O6mas Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

O6miasi TpyIOEMKOCTh AUCHUIUIMHBI (MOayJisi) coctaBiser 4 3.e. (144
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O06bem aucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOoThI
oOydaromuxcst ¢  IEeJIarorH4ecKMMH  paboTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peaiu3aluu o0pa3oBaTeNIbHOM MporpaMmbl Ha UHBIX YCIOBUSIX,
IPU IPOBEICHUH YUEOHBIX 3aHATUH:

KomnuecTBo yacos

Tum yueOHbIX 3aHATHH
Bcero | Cemectp Ne7

KonrakTHas paboTa Impy npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 64 64
B toM uncie:

3aHATHUS JIEKLMOHHOTO TUIIA 32 32
3aHATHS CEMUHAPCKOTO THUTIA 32 32

3.3. O0beM UCHUIIUHBL (MOIyJNsg) B (opmMe caMOCTOSITENbHONW paboThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl O00ydaroumxcs ¢
MearornaecKuMu paboTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTU3aIiu




o0pa3oBaTeNpbHOM MPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH MIPOBEIACHHUH
IPOMEKYTOUHOM aTTecTalu cocrapiser 80 akazeMrueckux yaca (OB).

3.4. I1pu 0Oy4eHUH 110 UHAUBHUIYATEHOMY YIeOHOMY IIIaHY, B TOM YHCIIE TTPH
YCKOPEHHOM 00y4YeHHH, 00BEM IUCIUIUTHHBI (MOMYJS) MOKET OBITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydYalOIMUXCsl C MEAarorudeckKuMu paboOTHUKAMH U (WJIH)
JUIIAMH, TIPUBJIEKAEMBIMH K pPeasi3aIlii 00pa30BaTEIbHON IPOTPaMMBbl HA HHBIX
YCIIOBHSIX, TIPH MIPOBEJCHUH TIPOMEKYTOUYHOMN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIIA).

4.1. 3aHATHA TEKOIUOHHOT'O THUIIA.

y TemaTrka JIEKITMOHHBIX 3aHATHM / KPATKOE COJEPIKaHHE
/1

1 |Tsaroseie anmmapatsl (TA). Haznauenue, yciaoBust pabotsr TA.

TAroBbIe AEKTPUYCCKUE aINAPATHI, UX KJIaCCH(UKALUS. Y CIOBUS pabOTHI AIEKTPHIESCKOTO
o6opynoBanus. ['abapuTHBIC OrpaHUYCHHS, OIpEEIeHIe KO PUINCHTOB 3amaca 10 H3MEHEHHIO
HANPsDKEHMS, TaBJICHUSI CXKATOTO BO3/IyXa.

Bo3szeiicTBue MexaHn4eckux (akTOpOB BHEUIHEH Cpe/ibl B 4aCTH BHOPAIMU M YJaPHBIX HATPY30K,
OTOBOPEHHBIX rpynmamMu M25, M26, M27 o I'OCT 17516.1

YpOBHU 3KCIDTyaTallMOHHBIX BO3MYIIIEHIH W HECTaOMIBHOCTEH: Harpy30K, HANPSHKEHUH, TeMIIeparyp,
IaBJICHUM.

2 |ToxoBemymiue smeMeHTH U y3ibl TA. KonTakTsl, n3omsmus B TA.

TOKOBGZ[yIIII/IG OJICMCHTHI TATOBBIX alllapaToB. HarpeBaHHe 1 OXJIAXKJACHHUEC TOKOBECAYIINX ﬂeTaJ’Ieﬁ.
Onpenenenre HeOOXOJMMOTO CEYESHUs TOKOBEIYIINX AeTaieid. PacueT TemepaTypsl HarpeBa
TOKOBeRyIHX Aeraneil. Koncrpykius anexktpruyeckux coeanHenuit. Onpenenenne kodddunrenta popmsl
CCUCHMS MTPOBOAHUKOB. Pacqu IMMPOBOJIOYHBIX U HIMHHBIX KaTYIICK. Pacqu KOHTAKTOB U KOHTAKTHBIX
3JIEMEHTOB. Pacuer CThIKOBBIX KOHTAKTOB, KOMMYTHPYIOLIMX KOHTAKTOB LIETIEH yIIPABICHU, pacueT
HOBerHOCTHBIX KOHTAKTOB. OHpe)IeHCHI/IC KHHCMATUKHU KOHTAKTOB. I/I3HOC KOHTAKTOB U pacqu
3p031/IOHHOF0 H3HOCA. CHI/DKeHI/IC M3HOCA KOHTAKTOB. Perrenue ypaBHCHI/I}I HarpeBaHI/Iﬂ U OXJIAXKIACHUA.
Pacuer roseix u I/I30HI/IpOBaHHLIX IIINH 1 HpOBOIIHI/IKOB Ha HanCBaHHC. OHpe,HeHCHI/IC HCO6XO,Z[I/IMOFO
CEYEHMsI TOKOBEAYLIUX AETAJEH.

3 :‘)J'ICKTpI/I‘IeCKaH Aayra. MarauTHoe 1 ra3oBoe AyroramcHuc.

DJekTpuyeckas Jyra, ee XxapakKTepuCTHKU 1 cBoMCTBa. OnpeneseHne nepeHanpsHkKeHuil mpu oopbIBe
3NIeKTpUUYeCcKor AyTu. PacyeT MOITHOCTH MOTEPh B CTBOJIE 3IEKTpUdecKoil nyru. OnpeneneHue
IapaMeTpoB JyrOracCUTENbHBIX yCTporcTB. lIlyHTHpOBaHNE YT PE3UCTOPOM OIpeaesieHHe TapaMeTpOB
pe3ucTopa u ero pacuer. JlyroraimieHue Ha HOCTOSIHHOM M IEPEMEHHOM TOKe. PacueT aneMeHToB
JIyTOTaCHTEJIbHBIX YCTPOMCTB ( AyroracuTeIbHbIE POra, IyTrOracUTENbHbIE KAMEPHI, yTOraCUTEIIbHbIE
pelIeTKH, JyroracuTenbHbIe KaTyIkn). Pacuer BpeMeHu roperus ayru. I'a3oBoe gyroramienue. AHanm3
MIPOLIECCOB pa3MbIKaHus nekTpudeckux neneil II1C u ponb xyrH, Kak cpeacTBa CHIDKCHUS
KOMMYTAIMOHHBIX NlepeHanpspkeHni. CTaTniecKue U JUHAMHYECKHE XapaKTepucTuku 1yru. Kpurnaeckas
JUINHA JIyTH.

Bupnst nyroramenus. EcrectBenHoe ramenue ayru. JlyroracurenbHble pora ¥ yroracuTeIbHbIE PEIETKH.

JlyroracurenbHble KaMepbl, THITbI IyTOracUTEIBHBIX KaMep H OleHKa UX ¢ dekTuBHOCTH. Bo3nelicTBue




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

MarHUTHOTO TTOJIsl HA JIEKTPUYECKYIO IyTy. ¥ CTPOIiCTBAa MAarHUTHOTO TallieHne Jyrd. MeToabl pacuera u
MIPOEKTUPOBAHUS HJIEKTPOMAarHUTHBIX TyTOTaCUTENbHBIX CHCTEM.

[IpuBoast TA. [ITHeBMaTHUECKUHA, 3IIEKTPOMArHUTHBIH, IBUTATEIbHBIIH.

BI/I,HI)I IMMPUBOJAOB TATOBBIX 3JICKTPOAIIIAPATOB. yCJ'IOBI/IH pa60T},1 MMPUBOJAOB TATOBLIX 3JICKTPOANIIAPATOB 1
Tpe6OBaHI/IH, Hpe}I’I)HBHﬂeMBIe K HUM. PvaeT CHIJI, ﬂeﬁCTByIOHlHX Ha HpI/IBOI[. CTaTI/I‘IeCKI/Ie
XapaKTepI/ICTI/IKI/I HpI/IBOIIOB. PaC‘IeT CHJI U MOMCHTOB, BOBHUKAKOIINEC HpI/I pa60Te HpI/IBO}Ia; HpI/IBe[[eHHI)Ie
Macca U MOMECHTBI I/IHepHI/II/I HO)IBI/I)KHOﬁ CUCTEMBI. PemeHHe ypaBHeHI/Iﬁ JOBHXXCHUA HpI/IBOI[OB,
oTIpe/ielIeHre BPEMEHH BKIIIOUECHHUS U BBIKIIIOUCHHS amnmmapara. CBOWCTBA U KOHCTPYKTUBHBIE OCOOCHHOCTH
3HCKTpOHHeBMaTPI‘{CCKHX HpI/IBO,Z[OB paSHI/I‘-IHBIX TUIIOB. TSATOBBIE III/IaI‘paMMbI BKJIOYCHHS U BBIKJIIIOUYCHU A
HHAWBUAYAJIBHBIX DJICKTPOITHEBMATUYCCKUX KOHTAKTOPOB. OHpC,I[eJ'ICHI/IC OCHOBHBIX pa3sMepoOB U
MPOCKTUPOBAHUC ITHEBMATUYCCKOI'O ITPUBOJA. Turer SJICKTPOMAIrHUTOB TAT'OBBIX aIllllapaTOB U UX
XAPAKTCPUCTUKU. Ananus XaPAKTCPUCTHUK IJICKTPOMATrHUTHBIX IPUBOJOB U UX B3aUMOCBA3b C
napaMeTpaMu 3JICKTPOMArHuToOB. THFOBLIG AuarpaMMbl UHAWUBUAYAJIbHBIX 3JICKTPOMArHUTHBIX
KOHTAKTOPOB. Pacqu TSH‘OBOI7[ XapaKTCPUCTHUKHU IJICKTPOMAriuTHOI'O IMMpruBoOJa. OCO6€HHOCTI/I
3J'IeKTpOMaFHI/ITHI)IX HpI/IBOI[OB nepeMeHHoro TOKa. HpOCKTI/IpOBaHHe BKJIHOYAKOIINUX, BBIKITIOYAOIIUNX U
MPUTHPAIOLIMX NPYKUH. PacueT napaMeTpoB MHEBMaTHYECKUX IPUBOIOB. Pa3paboTka KOHCTPYKIMU U
TEXHOJOI'nn O6CJ'[y)KI/IBaHI/ISI ITHEBMATHUYCCKUX HpI/IBOIIOB. aﬂeKTpOMaFHI/ITHBIe BCHTHUJIM ITHCBMATHYCCKUX
MIPUBOAOB. DIIEKTPOMATHUTHBIA PUBOJ TSATOBBIX anmapatoB. [IpuHITUIIBI pacueTa 3IeKTPOMarHUTHOTO
npuBoJa. [IpoeKTHBINM U IOBEPOUYHBIN pacdeT 3JIEKTPOMArHUTHOTO MIPUBOJA. XapaKTEPUCTUKU
QJICKTPOMAruuTa MHANMBUAYAJIbHOTO 9JICKTPOMAarHurTa. HPOHCCCH BKJIFOYCHUA DJICKTPOMArHuTa Ha
ITIOCTOSAHHOM TOKEC€. OHpC,I[eJ'IeHI/Ie YCI/IJ'II/Iﬁ MPUTSKCHUSA SJICKTPOMAIrHUTA IICPEMCHHOT'O TOKA.

TA ¢ 1ByX-, Tp€X- 1 MHOT'OIIO3ULIUOHHBIM TPYNIIOBBIM IIPUBOJIOM.

[TpuHIMT paboTHI 3IEKTPOABUTATEIBHBIX IPUBOJIOB IPYIIIOBBIX KOMMYTAI[MOHHBIX anmnapatoB. CriocoOsl
obecrieueHHst TOUHON GUKCAIMU MO3ULUIL. MeXaHU3MbI MPEPHIBUCTOTO BpallieHus. [ pynmnoBbie
KOMMYTAIIMOHHBIE TATOBBIC anmapaTbl. KoMMyTallMOHHBIE 37IEMEHTHl HHANBUAYAIbHBIX U TPYIITOBBIX
anmapaToB. KygaukoBsle KOHTaKTOPHBIE AIEMEHTHI BKIIIOYAOIIET0, IEPEKII0YAOIET0 U BEIKIFOYAOIIETO
THIIOB.

Anmnapatsl 3amuthl. [IpuHiune! noctpoenus 3amutsl II1C.

Amnmaparts! 3amUTh ¥ pene. [IpuHIune! 3amuTs! atektpoodopynoBanus D11C. BoznymHble n BakyyMHbIE
BhIKITIOUaTe . OCOOCHHOCTH TAIlIeHHs {yTH Ha IIepeMEeHHOM Toke. Pere 3amuTel ot neperpysku. Pere
3aIIMTHI OT MOBBIIIEHHOTO W MOHW)KEHHOTO HarpsbkeHus. Pene pexynepanuu. Pene 3amuTel ot
ookcoBanus. JuddepeHipansHeie pene.

bricTpoaeiicTBytole apTomaTuueckue Boikiatouarenu (bB).

BricTponeiicTByromue apromatudeckre Beikrodarenu (bB), kak anmapatsl mpsiMoil MakcuMalbHON
3alIUTHl. XapaKTEPUCTHKH MIPOIECCOB, onpeaeisromux padory BB. TpeboBaHMs K MOIBUKHBIM CHCTEMaM
u ycrpoiicteam ayroramenus bB. Konctpykius noasuxHbeIx cucteM. [IpumeHeHne pa3BeTBIESHHOM
MarHUTHOM CHCTEMBI C TIOAMarHUYMBAHUEM — CTTOCO0 JIOCTHKECHUS €€ MarHUTHON OC3MHEPIIMOHHOCTH.
IIpuHOUN neiicTBUS U Ha3HAYEHUE IIYHTHPOBAHUS Pa3MarHMYMBAONIEH KaTyIIKU.

Pene, npumensiemsle Ha DIIC. XapakrepucTuku peie.

Onekrpomexannueckue pese DI1C. Buasl pene. XapakrepucTuku pene: ObIcTpoeiicTBIe,
qyBCTBHTEIBHOCTD, KOG (OUIIMEHT BO3BpaTa U JPYrHe KOIMYECTBEHHBIC [I0KA3aTelH, OLICHHBAIOLIHE
paborty pene. Pene 3ammte! OT neperpy3ku. Pene 3amuTel OT MOBBIICHHOTO W HOHMKEHHOTO HAIPSDKEHMS.
Pene pexyneparun. Pene 3amuTs! ot 6okcoBanus. uddepenunansasie pene. PacueT anekTpoMarHUTHBIX
peue.

[TapameTrpuueckue anmnapatsl. Pe3ucTopsl, peakTopbl U KOHJIEHCATOPBI.

Pesucropsl, npumensiemsie Ha DI1C. Tumnsl pe3ucTOpOB U UX OCHOBHBIE XapakTepucTtuku. Harpes
IIyCKOBBIX pe3rcTopoB. PeakropHoe 1 KoHAeHcaTopHOE 00opynoBanue DIIC. Bunsl peakTopoB nx
rapameTpbl ¥ XapaKTepUCTUKHU. THITbI KOHAEHCATOPOB, MPUMEHsieMbIX B 00opynoBanuu JI1C, TpeboBanus
Kk HuM. KoHzieHCaTophl KOMIIEHCATOPOB PeaKTUBHON MOIIHOCTH. PHIBTPOBBIE KOHIEHCATOPHI.
Konpaencarops! aiist cHaOOEpHBIX LIeTeH.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

10

DJIEKTPOHHBIE MOJIYITPOBOJHUKOBBIE KaK AI€MEHThI TA.

VYcnoBus MpUMEHEHUS TTOTYTIPOBOTHUKOBBIX MTPHOOPOB B KAUECTBE JIEMEHTOB TATOBBIX ammapaToB. 1x
HCIOJIb30BAHUC B KAY€CTBC KOMMYTAIIMOHHBIX 9JICMCHTOB. Tp€6OBaHI/I$I 3J'IeKTpO6GSOHaCHOCTI/I K
BBIKIITFOUYCHUTIO U PA3bEANHCHUIO SJICKTPUICCKUX uenef/i. Hcnons3oBanue MOJIYIIPOBOAHUKOBBIX HpI/I60pOB B
LCIIAX YIIPaBJICHUS. HpI/IMepLI pcajin3anu pa3jInIHbIX pelHeHI/Iﬁ Ha OCHOBC IMOJYIIPOBOAHUKOBBIX
ayeMeHToB. Mcrnonp3oBanue MOJIYTIPOBOAHUKOBBIX l'[pI/I60pOB 1A KOMMYTallu B CUJIOBBIX IICIIAX;
6CCKOHTaKTHBIe BBIKJIFOYATECIIN.

11

Toxonpuemuuku IIIC 1151 BEpXHETO M HIDKHETO TOKOChEMA.

ToxonpruemHuku. TOKOIPHEMHHKH AJIST BEpXHETO TOKOCheMa. TOKOMpHEMHHK aHTOTpadHOTO THTA.
ACHMMeTpI/I‘IHLII;‘I TOKOIIPUEMHUK. TOKOHpI/IeMHI/IKI/I JUIS1 HIDKHET'O TOKOChEMaA. HpI/IH]_II/IH " yCJIOBUA
pa6OTLI TOKOIIPUEMHUKOB OIIC. Cratuueckue u JAUHAMHUYCCKUC XAPAKTCPUCTUKU TOKOIIPUCMHUKOB.

12

ToxocheM Ha BEICOKHX CKOpPOCTAX. ABTOKOI€0aHHUA U UX TalllEHHE.
OCc00EHHOCTH TOKOCheMa IIPU BBICOKHX CKOPOCTAIAX ABUKCHUA. A3p0Z[I/IHaMI/I"IeCKI/I€ BO3I[€fICTBPIH Ha
TOKOITPUEMHHUK. Bo3HHUKHOBEHHE aBTOKOJI€0aTENBHBIX IMPOLUECCOB U UX IralliCHUE.

13

BcnomorarensHoe anexkrpoobopyaoanue JIIC. Ab. 3apsan u paspsa Ab.
BcnomorarensHOe 351eKTpo00OpyI0BaHHUE IIETIEH yIPABICHUS U BCIIOMOTATENIbHBIX HY K[| JIEKTPHIECKOTO
MOJIBHYKHOTO COCTaBa.

3azemirstiommue ycrpoiicTBa cuioBbIx Heneit DI1C. DnexTpoodopynoBaHue Ienel ypaBiaeHus u
BCIIOMOTaTeNbHBIX Henel. AKKyMmysTopHble 6atapen DI1C.

14

YcerpoiicTBa oToruieHus, ocBemeHus 1 BeHTrsiiuu J11C.

YcrpoiicTBa OTOMIIEHUS, OCBEIEHNUS, CUTHATIM3ALUH. DIIEKTPOIIeUH, Kanoprdepbl, HarpeBaTebHbIe
3JIEMEHTBHI, TepMOpETyNIATOPBl. OcoOeHHOCTH 0CBETUTENBHBIX yeTpoiicTB DIIC. ObopynoBaHne MOE3IHBIX
CUTHAJIBHBIX YCTPOMCTB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTtopHbie pabOTHI

n/m

HaumenoBanue mabopatopHbBIX paboT / KpaTKoe CoJepKaHue

HCCHGJIOB&HHG COIIPOTUBJICHUA KOMMYTAallMOHHBIX KOHTAKTOB.

PaccmarpuBaeMsble BOIPOCHL:

- OKCIIEPUMEHTAIIBHBIM IIyTEM CHATh 3aBUCHMOCTh KOHTAKTHOTO COIPOTHUBIICHHS OT YCHIJINS HaXKaTHS
KOHTAKTOB;

- B pe3yJIbTaTe CTaTUCTHYECKOH 00pabOTKM pe3yIbTaTOB 3aMEPOB BHIIOJIHUTH ANPOKCUMAIIHIO
MOJTyYSHHBIX XapaKTEPUCTUK M CPABHUTH C TEOPETUIECKUMHU 3aBUCUMOCTSMHU.

UccnenoBanue pacnpeneneHuss MHAYKIIMU B AyroracUTEIbHON KaMepe.
PaccmarpuBaembie BONPOCHL:

- OKCIICPUMEHTAJIBHO OIIPEACIINT BEJINYNHBI MHIYKIINWA B PA3JIMYHBIX TOYKAX 30HBI AyTrOorameHus rmpu
Ppa3JIMYHbIX TOKAaX AYyTH.

HccnenoBanue SJICKTPOMMHEBMATHYCCKOI'0O KOHTAKTOpA.

PaccmarpuBaemble BOIIPOCHL:

- U3Y4YUTb KOHCTPYKLUIO, [IPUHIUII JEUCTBUS U SKCIIEPUMEHTAJILHOE OIIPEIEICHUE OCHOBHBIX
TEXHUYCCKHUX ITapaMETPOB SJICKTPOITHCBMATHYCCKUX KOHTAKTOPOB.

HCCHGI{OB&HHG QJICKTPOMArHuTHOI'0O KOHTAaKTOpa.

PaccmaTpuBaemble BOIIPOCHI:

- U3y4YUTh KOHCTPYKIMIO U IIPUHINM JEHCTBHA 3JIEKTPOMArHUTHOTO KOHTaKTOPa,;

- COCTABUTb 3CKU3 U BBIIOJIHUTDH U3MEPEHHS KOHCTPYKTUBHBIX IAPAMETPOB AIEKTPOMArHUTHOTO IPUBO/A;
- IPOBECTH IIOBEPOYHBIH pacyeT 3JIeKTPOMAarHuTa U CPaBHUTD C IKCIIEPUMEHTAIILHBIMU TAHHBIMH TSATOBBIX
XapaKTEePUCTHUK 3JIEKTPOMArHUTA.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

HccnenoBanue yCcTpOMCTB 3alIUTHI TATOBBIX IBUTATENIEH B PEKHUME PEKyIIEpaIlUH.
PaccmarpuBaembie BONPOCHL:

- UBYYUTb U HAUYCPTUTD IJICKTPUUICCKYIO CXCMY BKIIFOUCHUSA BK B CHUJIOBYIO LECTIb 3JICKTPOBO34a;

- UIBy4YUTH yc’I’pOﬁCTBO 6LICTpOZ[eI>iCTByIOHICI‘O KOHTaKTOpa: MarHUTHOH CUCTEMBI KOHTaKTOpa,
yz[epch/IBa}omeﬁ KaTyIIKW, BATKOB HACBIICHMS, I'NTABHBIX U BCIIOMOT'aTCJIbHBIX OTKJIOYAaloIUX MPYKUH,
OJIOKUPOBOYHBIX KOHTAKTOB;

- CHATDH U IOCTPOUTH 3aBUCMOCTD TOKa YCTaBKU OT BEJIMYMHBI TOKa yﬂepmHBa}omeﬁ KaTyIlIKH.

HccnenoBanue cuctemsl nyroramenus bB.

PaccmarpuBaeMbie BOTIPOCHL:

- I3YYUTH CHCTEMY yTOTAIICHHsI OBICTPOICHCTBYIOMIETO BBIKITIOYATEIIS;

- COCTaBUTH ACKU3 AYTOTaCUTEIHHOIN KaMephl, OIPEACTIUTh TTapaMeTPhl IEHOHHBIX PEIIETOK, OICHUTH
BEJIMYUHY HAIIPSDKEHSI TOTACaHUs TyTH;

- COCTaBUTh 3CKHU3 AyroracUTeIbHON KaTymku bB.

I/ICCJIGI[OBaHI/Ie TOKOIIPUCMHHUKA. CHsATHE CTaTHYECKNX XapPaKTCPUCTHK.

PaccmarpuBaeMbie BOTIPOCHI:

- U3Y4UTh KOHCTPYKITHIO TOKOITPUEMHHUKA,

- IPOCJIEIUTh B3aUMOJICHCTBHE JICTANIEH 1 Y37I0B IyTEM ITOJbeMa U OIyCKaHUs TOKOIIPHEMHHKA C ITyJIbTa
YIpaBICHNUS;

- CHATh CTaTUUECKYIO XapaKTEPUCTUKY TOKOIPUEMHHUKA B quana3one BbicoT oT 400 no 1900 MM npu
paBHOMEPHOM M 6€30CTAHOBOYHOM OITyCKAaHHWHU MM TIOAHSTHH TOKOIPHEMHUKA;

- 110 PE3yJIbTATOM OIIBITOB MOCTPOUTH I'papKy CTATHIECKUX XapaKTEPHCTHK.

I/ICCHGILOBaHI/Ie arrapaToB 3alIUThI OIIC nocTOSTHHOTO TOKA.

PaccmarpuBaeMbie BOTIPOCHI:

- U3Y4HUTh YCTPOICTBO M KOHCTpYKIMIO0 BB, BbIuepTUTh KNHEMaTHUECKY0 cxemy bB 1 cxeMy BKIIIOUEHHS
bB B cuiioBy10 1LIE€TIb 3JIEKTPOBO3a;

- BBIYEPTUTh MarHUTHYIO LIENb YACPKUBAIOIIEH KaTyIIKH;

- co0paTh MEKTPUIECKYIO IIETh M OTPETYIUPOBaTh TOK yctaBku bB paBubrii 1500A.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHATHIH/ KpaTKO€ COACPIKAHUC

Knaccugukaius TAroBbIx anmapaTroB
Ycnous paboThl 37eKTpHIecKoro obopyaoBanus. ['abapuTHBIE OTpaHHYCHHS, ONIPEICIICHIE
K02 GHIMEHTOB 3amaca 10 U3MEHEHHUIO HallpsHKESHHMS, JaBJICHUS CKAaToro Bo3ayxa. BosneiicTue

MEXaHWIECKUX (PaKTOPOB BHEIIHEH CPEAbl B 9aCTH BHOPAIMU M yJAPHBIX HATPY30K, OTOBOPEHHBIX
rpynnamu M25, M26, M27 no T'OCT 17516.1

TOKOBGJIyIJ_II/IC 9JICMCHTEI U Y3JIbI TATOBLIX allllapaToB

Tepmuueckoe nelicTBrUe TOKOB. Harpes u oxnakeHne TOKOBEAYIIMX JeTanei. TokoBeIylne 3J1eMeHThI
TATOBBIX DJIEKTpoarnaparoB. KOHTaKTHI TATOBBIX AyieKTpoanmapaToB. [lepexoiHbie COMPOTUBICHUS
KOHTaKTOB M MX 3aBUCHMOCTh OT MaTepHalia, pa3MepOB, HAXKATH KOHTAKTHBIX JeTalleH.

KoHCTpyKIIHs 3JIEKTPUYECKUX COCTUHEHUI

Omnpenenenne ko3¢ Purmerta GopMbl cedeHUs TPOBOIHUKOB. PacdeT IpoBOJIOYHBIX M ITHHHBIX KaTYIICK.
Pacyer KOHTaKTOB M KOHTAKTHBIX 3JIEMEHTOB. PacueT CTBIKOBBIX KOHTAKTOB, KOMMYTHPYIOIINX KOHTAKTOB
Ienel ynpasiieHus, pacueT MOBEPXHOCTHBIX KOHTAKTOB.

DnexTpuueckas Iyra v JyroralieHue B TATOBBIX anmaparax

OnpeeneHne napaMeTpoB yroracUTeNIbHbIX YCTPOHCTB. PacdeT 21eMEeHTOB 1yroracUTENbHBIX YCTPOWCTB
( myroracuTenbHBIE pOra, JyroracuTeIbHbIe KAaMEphl, IyrOracUTENbHbIE PELIETKH, 1yroracuTeIbHbIe
KaTymkn). Pacaer BpeMeHn TopeHust IyTH.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

[IpuBOMBI TATOBBIX anmapaToB
Buzbl mpuBOJOB TATOBBIX AJIEKTPOANIIAPATOB, YCIOBUS NX PaOOThI U TpeOOBaHMS, IPEABSIBIIEMBIE K HAM.
Pacuer cu, gefiCTBYIONINX Ha IPUBO/I.

ITneBMaTHYECKMI MMPUBOJ TATOBBIX aIlllapaTOB

Pacuer napaMeTpoB MHEBMAaTHUECKHX ITPUBOJIOB. Pa3paboTka KOHCTPYKIIMHU U TEXHOJIOTUH 00CITYKUBaHUSI
ITHEBMAaTUYECKUX IPUBOJOB. Pelienue ypaBHEHUI JBUKEHUS IPUBOJIOB, ONIPEAEIEHUE BPEMEHU
BKJIFOUEHUS U BBIKJIIOUEHHUS aniapara.

DNeKTPOMarHUTHBIN NPUBOJ TATOBBIX aIllapaToB

[TpuHOMIBI pacyeTa 3IeKTPOMAarHUTHOTO NPUBOAA. [IpOEKTHBII 1 MOBEpOYHBIH pacyeT
3JIEKTPOMAarHUTHOTO NMPHUBOJIA. XapaKTEPUCTUKH IEKTPOMArHUTa HHANBUAYAIBHOTO AJIEKTPOMarHuTa.
I[Tponeccsl BKIIOYEHHS IEKTPOMArHUTa Ha OCTOSHHOM Toke. OnpesieneHue yCUIni NpUTKEeHUs
3IEKTPOMAarHuTa IepeMeHHOro TOKa

3ammra 3eKTPUIECKOro 000pyI0BaHUS

XapaKTepUCTUKHU aBapHUHBIX PEXUMOB, ONpe/ieIeHHe TOKOB aBapUHHON Ieperpy3Ku. AMmapaThl 3alUThI
u pene. [IpuHnmme! 3ammTel anekrpoobdopyaoBanus DIIC. BricTpoaeiicTByomuye aBTOMaTHIECKIE
BeIkirodaTeny (bB), kak ammapaTs! npsMoi MaKCUMAaTbHOHM 3aIIUTHL. ATMapaThl 3aIIUTHI
IIEKTPOOOOPYAOBAHUS INEKTPUUECKOT0 MTOJBIKHOTO COCTaBa IIEPEMEHHOT0 TOKa. Bo3yIiHbIe 1

BAKYYMHBIC BBIKJIIOYATCIIN.

4.3. CamocrosTenbHas paboTa 00yJaronmxcs.

o/

Bua camocrositenbHOM paboTh

PaGota c nmutepatypoii.

[ToaroroBka k 1a00pPaTOPHBIM paboTaM.

BrinonHeHne KypcoBoro InpoexTra.

[ToaroroBka k IPOMEKYTOUYHOHN aTTECTALUH.

gl B W N

HO)IFOTOBKa K TCKYILIEMY KOHTPOJIIO.

4.4. [IpuMmepHbIi IEpEeUYEHb TEM KYPCOBBIX MPOEKTOB
Pacder wu mnpoekTupoBaHHWE TATOBOrO  JJIEKTPUYECKOrO  ammapara'

(37IEKTPOITHEBMATUYECKOI0, 3JEKTPOMATHUTHOTO KOHTAKTOpa, JHUOO Apyroro

KOMMYTAI[MOHHOTO arapara).

BapI/IaTI/IBHOCTB SaHaHI/Iﬁ Ha KYpPCOBOC IIPOCKTHPOBAHUC oOecrneunBaeTcs

HCCKOJIbBKUMHU IIapaMCTpaMHU: BCJIMUYMHOM HOMMHAJIBHOTO TOKad, 3HA4YCHUCM

pa60qer0 HAIIpsOKCHUA, HAJIWYUEM MWJIIM  OTCYTCTBUEM W THIIOM CHCTCMbI

AyroramcHus, THUIIOM IIPpHUBOJA: IMHEBMATUYCCKUM HJIN BHGKTpOMaFHHTHBIﬁ.

KomuuecTBo BAapUAHTOB MOXKCET NOCTUT'ATh HCCKOJIBKO JCCATKOB.

BapuanTsl 3a1aHui.



1. Homunansusie Hanpsbkernue 3000 B. Tok B ucnonnurensHoi nenu 500 A.
Bun npuBoia mnHEBMaTUYECKUM.

2. Homunanshubie Hanpsbxkenne 1500 B. Tok B ucnnonnurensnoi nenu 300 A.
Bun npuBo1a nHEBMaTUYECKUU.

3. Homunanensie Hanpsokenue 750 B. Tok B ucnonnutenbHoit nenu 100 A.
Bun npuBoa nHEBMaTUYECKUU.

4. Homunansuelie Hanpsikenne 3000 B. Tok B ucnionnutensHoi uenu 200 A.
Bun npuBo1a mHEBMAaTUYECKHIM.

5 Homunansneie Hanpspkenue 1500 B. Tok B ucnonaurensHon nenu 75 A.
Bun npuBoia mHEBMaTUYECKUM.

6. Homunanbhablie HanpspbkeHue 3000 B. Tok B ucnonnutensHoi nenu 500 A.
Bun npuBoa 31€KTpOMAarHUTHBIM.

7. Homunanbhueie Hanpsikenue 1500 B. Tok B ucnonautensHoi nenu 300 A.
Bu npuBo1a 37€KTpOMAarHUTHBIM.

8. Homunaneneie Hanpspkenue 750 B. Tok B ucnonaurensHon nenu 100 A.
Bua npuBoaa 351€KTpOMAarHUTHBIMN.

9. Homunanshsie Hanpsixenue 3000 B. Tok B ucnonaurensuoit nenu 200 A.
Bun nmpuBoia 3J1€KTpOMAarHUTHBIN.

10 Homunansubie Hanpsikerue 1500 B. Tok B ucnosnuTensHou nenu 75 A.
Bu npuBo1a 31€KTpOMarHUTHBIM.

5. IlepeueHp wu3NaHMI, KOTOpPbIE PEKOMEHAYETCS UCIIOIb30BaTh IpPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

13‘(_;1 bubnuorpaduyeckoe onucanue MecTto nocryna

1 | Cucrembl ynpaBiieHus 2JIEKTPUYECKHM HTB (99); HTb (y4.3); HTb (¢6.); HTb
MOBIWKHBIM cocTaBoM A.B. ITmakc (u3.2)
OnnoroMHoe u3ganue Mapupyt , 2005

2 | Tarosele dekTpuueckue anmapats J1.J1. HTB (yu.3); HTbB (y4.6); HTb ($6.); HTb
3axapueHko OJHOTOMHOE H3/IaHUE (u3.1); HTD (u3.4)
Tpancnopr , 1991

3 Metoandeckue yKa3aHus K BHITTOJTHEHUIO HTB (yu.3)

71a00pPaTOPHOTO MPAKTUKyMa 10 TUCIUTIIINHE
"SnexTpoodopynoBanue IIIC" pazaen
"TsiroBbi€ AEKTPUUYECKHUE annapaThbl” s
CTYJIEHTOB CIIELIMAIBHOCTEN ""DIEKTPOBO3BI U
anekTponoesna” u "IIeKTpoBo3ocTpocHHE"
O.C. Hazapos, B.H. Poranos; MUUT. Kag.
"OnexTpuueckas Tara" OJHOTOMHOE U3/IaHHE
MUUAT , 1992




4 | Ma3znes, A. C. DieKkTpruecKue anmapaTtsl 1 URL:

IIETTH TIOIBUKHOTO COCTaBa : yueOHoe https://znanium.ru/catalog/product/2171474
nocobue / A.C. Maszues, O.U. lllataes. — 2-¢ (nara obpamenus: 12.01.2026). — Pexunm
W31., UCTIp. U 101 — Mocksa : UHOPA-M, AOCTyMa. IO IHOAIHCKE.
2025. — 278 c. + Jlom. Matepuaisl
[DnexTponHsIii pecypc]. — (Cpennee
npodeccuonansHoe oopazoBanue). — DOI
10.12737/1014641. - ISBN 978-5-16-015014-

7. - Tekcr : JIeKTPOHHBIH.

5 ®ponos, H. O. Tarossie anmapatsl U RL.: https://e.lanbook.com/book/121363
3JIEKTPHYECKOE 000PYIOBAHHKE : yIeOHOE (nara obpamenns: 12.01.2026). — Pexim
noco6ue / H. O. ®posios. — Exarepun6ypr : , | AOCTYNa: JUls aBTOPH3. NIOIb30BATEIICH.

2018. — 192 c. — ISBN 978-5-94614-446-9.
— TekcrT : anexTpoHHbI // Jlans :
3JIEKTPOHHO-OMOIMOTEYHAs cUCcTEMA.

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIC MOTYT HCIOJB30BAaThCSA IPHU
OCBOEHUHU JTUCIHUIUTHHBI (MOTYJIS).

http://library.miit.ru/ - snekTpoHHO-OMOMMOTEUHAs cuctemMa HaydHo-
TexHu4deckou omdmmorekn MUUT

http://rzd.ru/ - caiitt OAO «PXK]».

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

ITouckoBrle cucteMbl: Y andex, Mail

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOJHO  PACHPOCTPAHIEMOTO
IPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE€ OTEUYECTBEHHOTO MPOU3BOICTBA,
HEO0OXOMMOTO JIJIsl OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

Cucrema aBTOMaTU3UPOBAHHOTO TIPOeKTUpOBaHus Autocad
CucreMa aBTOMaTH3UPOBAHHOTO MPOCKTHpOoBaHus «Kommacy
CrnennanusupoBanHas rnporpamma Mathcad

8. Ommcanme MaTepUATbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW st
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MIPOIIecca MO MUCIUTLINHE (MOIYIIIO).

JUia npoBesieHus JIEKIMOHHBIX 3aHATUNH HeoOXoauMma CHelHMaIu3upOBaHHAs
JEKIUMOHHAs ayaAuTopus, oOOpyJOBaHHAs ayJHOBU3YAIbHBIMU CpPEICTBaAMU
oOyueHus.

JI1st mpoBeeHUS IPAKTUYECKUX 3aHATUN U BBINOJHEHUSI KypCOBOM padOThI
HEO0XO0IMMO UMEThH

* HaTypHbIe 00pa3iibl TATOBBIX aNlapaToB



* yaeOHbIE TUTaKaThl ANeKTpoobopyaoBanus II1C
* anpOOMBI yepTexke TArosbix annaparos J11C

9. ®opma mpoMeKYTOUHOM aTTEeCTaINU:

KypcoBoli mpoekt B 7 cemecTpe.
DK3aM€EH B 7 ceMecTpe.

10. OueHouHble MaTEpHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTalluy, pa3padaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM

aktom PYT (MUNT).



ABTOpBI:

JOIIEHT, AOIICHT, K.H. Kadeapsbl

«DJIeKTpomnoe3aa U JOKOMOTHUBBI» B.B. JIutoBueHKO
CoracoBaHo:
3aBenyromuii kadeapoi dull O.E. IlynoBukoB

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCHU H.A. AunpusiHOBa



