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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

11

Ienpro 0OCBOEHMS AUCUUILIMHEI SABISAETCS (OPMUPOBAHUE KOMIIETEHIUH, O3BOJISIONINX PEIIaTh HHXKCHEPHbIE 3aa4u1 B
po¢heCCHOHANBHON 1es-TeTIbHOCTH C UCTIOJIb30BaHUEM 3HAHUS HJIEKTPOTEXHUUECKUX 3aKOHOB, aHA-JIM3a U CHHTE3a
NEKTPUYECKUX Lenel, 0coOeHHOCTeH (yHKIMOHNPOBAHMUS KOMIIOHEHTOB CUCTEM 00EeCIIEUSHUS! IBHKEHHS TIOE3/10B.

1.2

3amaun OCBOCHUSI JUCLUUIUIMHBL: OBJIAJIETh TEOPETHUECKIMHU 3HAHUSAMHU 10 YCTPOHCTBY, NPUHIMITY PabOThI, METOIaM
pacdera, KOHCTPYHPOBAHHIO, YCIOBUSAM IKCIUTyaTalluH EKTPHUECKUX MAIIMH U CUCTEM DIICKTPONPHBO/IA; OBIAJECTh
MIPAKTUYECKUMH HaBbIKAMH I10 HaJlaJIKe, SKCIUTyaTalluu, aHaIu3y paboThl, IPOBEIECHHIO KCIIEPUMEHTAIBHBIX UCCIIEI0BAHNI
Y UCTIBITAHUH YKa3aHHBIX yCTPOUCTB.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

Iuk (paszern) OIT: [61.0.28

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHBI

(MOZY.JISI)

OIIK-4 CriocoOeH BEITIOJIHATh MIPOCKTUPOBAHUEC U pAaCYCT TPAHCIIOPTHBIX 00BEKTOB B COOTBETCTBHH C Tpe6OBaHI/I$IMI/I HOPMAaTUBHBIX
JOKYMCHTOB

OIIK-4.5 ITpumeHsieT MeTOAB! MHXKEHEPHBIX PacieTOB IPH MPOSKTUPOBAHUH DJIEMEHTOB M YCTPONCTB dJIEKTPUIECKIUX MAIIHH

B pe3yabTaTte ocBOeHHS M CHUILIHHBI (MOAYJIsSI) 00y4YarOIMiicsl K0JKeH

3.1

3HaTb:

311

BUbI JJICKTPUICCKUX MAIIWH U UX IIPUHOUIT Z[efICTBPIﬂ.

3.2

YMeTh:

321

AHAJIU3UPOBATH MEXaHUICCKUEC U pa60‘II/IC XapaKTCPUCTHUKU DJICKTPUICCKUX MalllnH.

3.3

Baagerb:

33.1

OCHOBaMHU aHaJIn3a 3JICKTPUYCCKUX MallluH.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon

3aHATUSA Kype

HaumeHnoBaHue pa3fiejioB U TeM /BU/I 3aHATUS/ Cemectp / | Yacos | Ilpumeuanue

Pasnen 1. BBenenne

11

Pa3BuTHE 351€KTPO3HEPreTUKU M 3HAYEHUE INEKTPUUECKUX MAIIKH U 5 1
TpaHC(HOPMATOPOB B ANEKTPOIHEPTETHIECKOM ITpOLIecce U Ha
KeNe3HOAOPOXKHOM TpaHcnopTe. Kitaccudukanus 31eKTpHYecKiX MallIkH.
Omnpezenenue NOHATHA 3IeKTporipuBoia. Mcropus pa3BuTHs 3J1€KTpONpUBOIA 1
€ro poJib B COBPEMEHHOM IPOU3BOJICTBE U KEIE3HOJOPOKHOM TPAHCIIOPTE.
OO1e BOpOCHI AIIEKTPOMEXaHHUECKOTO TIpeodpazoBanus sHepruu. [loTepu
moiHocTH 1 KIIJI anextprudeckux mamuH. HarpeBanue u oxnaxxaeHue
NEKTPUYECKUX MaIIuH. JIOIyCTHMBbIE TEMIIEpATyphl HArpeBa U KJIACChl
n3omsuuy. CriocoOb! oxnaxaenus. /JIex/

Paznen 2. TpanchopmaTopbl

2.1

Tpanchopmaropsl. OCHOBHBIE ONPEIEICHUSI U AIEMEHTHI KOHCTPYKIIHH 5 2
Tpanchopmaropos. Teopus pabouero npoiecca onHodazHOrO TpaHchopmaropa
IIPH XOJIOCTOM XOJI€ M Harpy3ke. Y paBHeHHs dekTpoaBmxkymux cui (3/1C) n
marnutoaBmwxymmx cui (MJIC) tpancdopmaropa. /Jlek/

2.2

IMpuBeneHHBIH TpaHCchOpMATOP, HOPMYITHI IPUBEICHHUS, CXEMBI 3aMEICHUS 5 2
HpHBEICHHOTO TpaHchopmaTopa. OnpeneneHne napaMeTpoB CXeMbI 3aMEIIeHNs
U3 OIIBITOB XOJOCTOTO X0JIa ¥ KOPOTKOTO 3aMbIKaHHA. [oTepn MOIIHOCTH U
k03¢ ¢unuent nosiesnoro nevicteus (KI1JI). BexropHas nuarpaMMa TOKOB U
HaIpsDKSHUH NIPU aKTHBHO-WHAYKTUBHO Harpyske. BHeIHsAS XxapakTeprcTHKa
Tpancdopmaropa. /JIex/

2.3

MarHHuTHBIE CHCTEMBI, CXEMBI U TPYIIITHI COSIUHEHUSI 0OMOTOK TpeX(asHBIX 5 2
Tpancpopmaropos. [TapamnenbHas pabota Tpex(dazHbIX TPaHCPHOPMATOPOB
(cxeMa BKITIOYEHHS, YCIOBHS BKIIFOUCHHS, PACIIpe/ieNICHIE HAarPy3KH).
ABTOTpancopmaropsl. CxeMa BKJIIOYEHHS 0OMOTOK, OCOOEHHOCTh
XapakTepucTHK. /JIex/

2.4

OmnpezesieHue OCHOBHBIX APaMETPOB M XapaKTEPUCTUK OHO(PA3ZHOTO 5 3 [IpakTnyeckas
TpaHcdopmaropa. /J1ab/ MIOJArOTOBKA

2.5

Pacuer nmapameTpos tpancopmaropa (3J1C, Tok, Ko3hpuueHT 5 4 [IpakTnyeckas
TpaHcopmarmu U T. 1.). [locTpoeHne BeKTOpHBIX quarpamm. OnpeneneHue MOATOTOBKA
norepb U KI1J] tpanchopmaropa. Pacuer napamerpoB TpaHchopMaTopoB mpu
napajulelIbHoM pexxume padotsl. /Ip/




2.6

VI3ydeHne MaTepuaaoB UCIOIB3YEMBIX IIPH H3TOTOBICHUE TPAHC(HOPMATOPOB.
Mapku cTany ¥ BUABI H30JISILUH IUIACTHH. THITBI 0OMOTOK M BU/IBI H30JISILIMHU B
TpaHcdopmarope. /Cp/

2.7

Br16op Tuna u pacuer oomotok BH 1 HH MOmHbIX CHIIOBBIX TpaHC(HOpMATOpPOB.
/Cp/

2.8

Pacuer noTepb KOPOTKOTO 3aMBIKAHHsI U HATPSDKEHUS] KOPOTKOTO 3aMBIKAHUS
MOIIHBIX CHJIOBBIX TpaHchopmatopos. /Cp/

Paznen 3. MaliMHbBI NOCTOSTHHOIO TOKA

31

[MpuHIUI paGOTHI AIEKTPHYECKUX MAIIHH. MaIllHHBI IOCTOSIHHOTO TOKA.

VY CTpOHCTBO OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIMM MAILUH TOCTOSHHOTO TOKA.
CgoiictBa koiutekropa. OOMOTKHU SIKOPSI MAIIMH TOCTOSIHHOTO TOKA (TIETIIEBBIE,
BOJIHOBBIE, CMEIIAHHBIE), TIPUHLIAII KX 00Pa30BaHMUs, OCHOBHbIE PACUETHBIE
cootHoureHust. BoiBoJ ypasHeHust DJIC, HHAYKTUPYEMOW B OOMOTKAX SIKOPSI.
/J1ex/

3.2

MarHuTHas el YEKTPHIECKIX MAIINH IIOCTOSHHOTO TOKA IIPH XOJIOCTOM XO0JIe
U Harpyske. MarHuTHasl XapakTepHUCTHKA MaIIMHBI, KO3()(GHUIIMEHT HACHIICHUS.
Peaxmust sxopsi. Bimsiane peakunu sikopst Ha 3/1C MammHbI U HAIPSDKEHHE
MEeX/y CMEXHBIMHU KOJUIEKTOPHBIMH ITacTHHaMH. CriocoObI 60pBOBI ¢ peaKiueit
sxopsi. CyImHOCTb Ipoliecca KOMMYTalUH, CIoco0b! ee yaydiienus. /JIex/

3.3

T'eneparopsl moctostHHOTO TOKA. Knaccudukanus reHepaTopos 10 criocody
B030Yyx7eHUS. OCHOBHBIE XapaKTEPUCTHKH T'€HEPATOPOB C Pa3IMuHBIMU
cniocobamu Bo30yxaeHus. [Iporiecc u ycloBusi caMOBO30YK/CHHUS TEHEPATOPOB C
camMoB030y>K1eHueM. Y paBHEeHUe paBHOBecus HarpspkeHus U DJIC sskopHOi
neny. Y paBHeHHEe MOMEHTOB. [[puHIHMIT 00paTHMOCTH IEKTPUIECKIX MAIIHH.
/J1ex/

3.4

JIBUraTeny NOCTOSIHHOTO TOKA. DJIEKTPOMarHUTHEI MOMEHT U ypaBHEHHE
MOMEHTOB. DJIEKTPOMEXaHHUECKIE, MEXaHUYECKUE U paboyre XapaKTePUCTHKH
JIBUTATENICH Pa3IMuHOro croco6a Bo30yxkaeHus. O6IacTu NpruMeHCHHS
JIBUTATENIeH C pa3IMYHbIMU criocobamu Bo30yxaeHus. /JIex/

3.5

Wccnenoranwue I'TIT ¢ He3aBUCHMBIM BO30YxacHHeM. /J1ab/

IIpakTnueckas
[IOJI'OTOBKA

3.6

HccnenoBanne reHepaTtopa MOCTOSHHOTO TOKA MapaiebHOTO BO30YKACHHUS.
/J1a6/

IIpakTuueckas
MOJITOTOBKA

3.7

HccnenoBanue JABUTATEJI IIOCTOAHHOI'O TOKA IapaiyICIbHOT'O B036y)KZ[€HI/I$I.
/JTab/

IIpakTnueckas
MO/ATOTOBKA

3.8

Pacuer u nocTpoeHue cxem SKOPHLIX 0OMOTOK MaIllUH IOCTOSIHHOTO ToKa. /I1p/

IIpakTuueckas
IIOITOTOBKA

3.9

Pacuer xapakTepuCTHK MaIlIUH ITOCTOSTHHOTO TOKAa B PEXXKUME I'eHepaTopa u
neurarens. [loctpoeHne MeXaHUUECKHUX XapakTepucThK. /TIp/

IIpakTuueckas
MOJITOTOBKA

Paznen 4. MamnHbI IepeMEHHOT0 TOKA

41

Knaccugukanust MamuH nepeMeHHOro Toka. OCHOBHBIC AJIEMEHTBI
KOHCTpYKIMU. TpeboBaHwms, MpeabsBIsieMble kK 00MoTKaM craropa. MJIC
onHo(azHol 1 TpexdaszHoit ooMorok. BeiBog popmyssr DJIC oOMoTOK cTaropa.
ACHHXPOHHBIE ¥ CHHXPOHHBIE MaIIMHBI. KOHCTPYKIS ¥ PUHIIUIT ASHCTBUSL.
OO6pa3oBaHKe BpaIAOLIErocss MAarHUTHOTO TIOJIS, TPUHLIKN [eiicTBus. /JIex/

4.2

Omnpenenenne Mexannueckoi xapakrepuctuku n = f(M), n = f(Rf) TpexdazHoro
acHHXpOHHoOro gsurareis. OnpejeneHue pabouux XapakTepUCTUK TpexdazHoro
AJl. /J1ab/

IIpaxTudeckas
MOJTrOTOBKA

4.3

Pacuer mycKOBBIX peOCTaTOB JUIs 3aIyCKa IBUTATEIS TIOCTOSHHOTO U
MepEeMEHHOT0 ToKa. [locTpoeHne MeXaHHIeCKUX Xapakrepuctuk. /I1p/

IIpaxTudeckas
MOJATrOTOBKA

4.4

I/I3yquHe TMPUHIUIIOB MOCTPOCHUS BJICKTPUICCKUX CXEM YIIPABJICHUA
MaIlIMHAMH ITOCTOSHHOTO U IIepeMEHHOT0 ToKa. CTPYKTYPHBIH CHHTE3 THIIOBBIX
6a30BbIX cucteM ynpasieHus. /TIp/

IIpaxTudeckas
MOJTrOTOBKA

Paznen 5. CamocrosiTesibHast padoTa

5.1

TToxroroska k siekitusim /Cp/

5.2

IToaroroBka k nabopaTopHbIM padotam /Cp/

16

5.3

IMoaroroBka k npakTuyeckum 3aHstusm /Cp/

16

5.4

Beinonnenue kypcoBoit padotsl. Tema: "IIpoekTHpoBaHUE CUIOBOIO
TpaHchopmaropa ¢ MacisiHbIM oxnaxaeHuem" /Cp/

35

IIpaxkTnueckas
HOJATOTOBKA




Pa3nen 6. KoHTaKkTHbIE Yachbl HA aTTECTAIMIO

6.1

3a4eT C OLEHKOH

/K3/

0,15

6.2

KP /KA/

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUalIbl JUTS IPOBEICHHUS TPOMEKYTOYHOH aTTeCTalluH 00YJarOIINXCs IPUBEICHBI B IPYIIOKEHUH K paboueit
MIporpaMMe JTUCHUTUINHBL.
DopMBI U BUIIBI TEKYIIET0 KOHTPOJIS [0 TUCIUIUIHHE (MOYIIIO ), BUABI 3aJaHUH, KPUTEPUH HX OLICHUBAHUSL, paclpeielieHrne 0anioB Io
BUJIaM TEKYIIEro KOHTPOJIS pa3padaTbIBalOTCs MPEToiaBaTeeM AUCIUILIMHEL C YIeTOM ee CelU(UKU U JOBOISATCS 10 CBEICHHUS
00yJaroIMXCs Ha IEPBOM Y4eOHOM 3aHSITHH.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISETCS IIPETOAaBaTeNIeM JUCIUILTUHBI (MOIYJIs), KaK MPaBHJIO, C UCIIOJIb30BAHUEM
OUOC unu myteM NpoBEPKH MUCHBMEHHBIX Pa0OT, MPEYCMOTPEHHBIX pa00OYHMH NMPOrpaMMaMH TUCLIUIUINH B PAMKaX KOHTAKTHOM
paboThl ¥ CaMOCTOSATENBHON PabOTHI 00ydaromuxcs. s GpukcupoBaHus pe3yabTaToOB TEKYIIETO KOHTPOJISE MOXKET HCIIOIb30BAThHCS

OUOC.

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomengyemas JiuTepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODEI, COCTaBUTEHN 3arnaBue Mznparensc On. agpec
TBO. TOJI
JI1.1 |Komsuros U. I1. DnexTpuueckre MammuHel B 2 T. ToMm 1: YueGuuk mast By30oB |Mocksa:  [https://urait.ru/bcode/4
IOpaiir, 51783
2020
JI1.2  |Komsuros U. I1. DnexTprueckre MammuHel B 2 T. Tom 2: YuebHuk must By30B |Mocksa:  [https://urait.ru/bcode/4
FOpaiir, 51784
2020
6.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. anpec
TBO. TOJI
JI2.1 |[Kucenes B. 1., DJeKTPOTEXHHKa U dJIeKTpoHUKa B 3 T. Tom 2. Mocksa:  |https://urait.ru/bcode/4
Kysnenos 3. B., ONeKTpOMarHUTHbIE YCTPOUCTBA U AJIEKTpU4ecKue MaluHsl: | FOpaiit, 50783
Konsutos A. U., JIynns|Y4eOHUK U IPaKTUKYM JUIS BYy30B 2020

B.IL

6.2 Un¢opManmoHHbIe TEXHOJIOTHH, HCNOJIb3yeMble IPH OCYIEeCTBJIEHUH 00pa30BaTeIbHOIO NMpoLecca no AMCHMIInHe

(MoayJr0)

6.2.1 IlepeyeHb JIMLIEH3HOHHOTO ¥ CBOOOHO PACIIPOCTPAHSIEMOr0 MPOrpaMMHOI0 o0ecneyeHust

6.2.1.1

TTaket Microsoft Office

6.2.1.2

Microsoft Visio

6.2.1.3

Kommnac

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U  MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

IIpodeccronanbhbie 6a3bl JaHHBIX:

6.2.2.2

baza naHHbBIX coBeTa 110 KeJIE3HOAOPOKHOMY TPaHCIIOPTY rocyAapcTB-yuyacTHUKOB CozpyxecTBa - WWW.SOVetgt.ru

6.2.2.3

baza nanHbix OO0beIMHEHHUS TIPOU3BOAUTENCH KENE3HOIOPOKHON TEXHUKH - WWW.0PZt.ru




6.2.2.4

baza nannbpix HexoMMepueckoro napTHepcTBa MPOU3BOIUTENIEH U MOJIb30BaTENCH KeJIe3HOA0POXKHOTO MOBIXKHOTO
cocraBa «O0beTMHEHNE BATOHOCTPOUTEICH - WWW.OVST.rf

6.2.2.5

basza nannbix Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.6

baza nannbix ['ocynapcTBeHHBIX cTaHnapToB: http://gostexpert.ru/

6.2.2.7

Basa naunbix «JKene3HomopoxHsle nepeBo3kny» https://cargo-report.info/

6.2.2.8

6.2.2.9

I/IH(bOpMaLII/IOHHI)Ie CIIPAaBOYHBIC CUCTEMBI:

6.2.2.10

WNudopmarnmonHo-npaoBoii noptan ['apasT http://www.garant.ru

6.2.2.11

NudopmanmonHo crpaBoyHas cucreMa KoncynpTanT mitoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUIIJIMHBI (MOY JIS1)

7.1

Y4eOHble ayIUTOPUH IS TPOBEICHHS 3aHATHI JICKIIMOHHOTO THIIA, YKOMIUIEKTOBAaHHBIE CIIEIUATIM3UPOBAHHON MeOEbIo U
TEXHUYECKUMH CPEACTBaMH 00yUeHHs: MyJIbTUMeINITHOE 000pyJOBaHUE ISl IPeloCcTaBIeHHs yueOHoi nHpopMamu
OOJIBILION ayTUTOPHHN H/WITH 3BYKOYCHIIMBAIOIIee 000pyA0BaHIe (CTAMOHAPHOE HIIH TIEPEHOCHOE).

7.2

Y4eOHble ayTUTOPUH JUIS NPOBEICHUS 3aHATUH CEMUHAPCKOTO THIIA, TPYIIIOBBIX U HHAMBUYAIbHBIX KOHCYJIBTAIIHH,
TEKYIIero KOHTPOJISA M IPOMEXYTOUHOH aTTecTaluy, YKOMIUIEKTOBaHHbIE CIIEIHATN3HPOBAaHHON MeOENbI0 1 TEXHUIECKHUMHU
cpencTBaMu 00yUeHUs: MyJIbTUMEIUITHOE 000PYI0BaHUE U/UITU 3BYKOYCHIIMBaIOIee 000py10BaHNE (CTALMOHAPHOE UIH
MIEPEHOCHOE).

7.3

JlaGopaTopun, OCHAIICHHBIE CIIEUAIbHBIM JJa00PaTOPHBIM 000pyI0BaHHEM: Y4eOHO-Ta00PaTOPHBIN KOMILIEKC
“DNeKTPOTEXHUKA U OCHOBBI JIEKTPOHUKA ’, MYTbTHMETPHI.

7.4

Tomemenust 1St KypCOBOTO MPOSKTUPOBAHMS / BBIIIOJIHEHUS KYPCOBBIX PadoT, YKOMIUIEKTOBAHHbIE CIIEIUAIH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU 00yUeHHs (CTalHOHAPHBIMH WJIM IEPEHOCHBIMH).

7.5

TomereHust 17151 CaMOCTOSITEIBHON PabOThI, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO IO IKIFOYCHHS K
ceru "MHTepHeT" 1 00ecIIeYeHHEM AOCTYIIA B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

7.6

TTomemienus i XpaHeHUs U TPO(PHUIAKTHIECKOTO 00CITy)KUBaHHS y4eOHOTO 000pyIOBaHuSI.




