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1. IIEJTA OCBOEHUSI IMCLUILIMHBI (MOY.JI5T)

1.1

Ienbro OCBOEHMS AUCUUILIMHEI ABISETCS (JOPMUPOBAHHE KOMIIETCHIINH, TO3BOJISIONINX PeIIaTh HHXKCHEPHBIE 3a7a41 B
podheCCHOHANBHON 1es-TeJIbHOCTHU C UCTIONb30BaHUEM 3HAHUS HJIEKTPOTEXHUYECKUX 3aKOHOB, aHA-JIM3a U CHHTE3a
NIEKTPUYECKUX Ienel, ocoOeHHOCTeH (yHKIMOHNPOBAHUS KOMIIOHEHTOB CHCTEM 00ecIIeYyeHUs JBIKESHUSI IOE3/10B.

1.2

3aaun OCBOCHUS JUCLUIUIMHBL: OBJIAJETh TEOPETUUECKUMHU 3HAHUSAMHU 10 YCTPOUCTBY, IPUHIUITY pabOThI, METOAAM
pacdera, KOHCTPYHPOBAHUIO, YCIOBUAM HKCIIyaTAIMHU MIEKTPUUSCKUX MAIIMH U CUCTEM JICKTPOIIPUBOAA; OBIA/ETh
MIPAKTUYECKUMH HaBbIKAMH 110 HaJlaJIKe, SKCIUTyaTalllu, aHaJIu3y paboThl, TPOBEICHHIO SKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUI
Y UCTIBITAHUH YKa3aHHBIX yCTPOUCTB.

2. MECTO JUCHUIIJIUHBI (MOIY.JI51) B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI

ukx (paszen) OIT: [51.0.28

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHHUIIJIMHBI

(MOJLYJIST)

OIIK-4 CriocoOeH BEITIOJIHATh MNPOCKTUPOBAHUE U PACUCT TPAHCIIOPTHBIX 00BEKTOB B COOTBETCTBHH C TpeGOBaHI/ISIMI/I HOPMATUBHBIX
JOKYMCHTOB

OIIK-4.5 [TpumeHnsieT MeToApl MH)KEHEPHBIX PACUETOB MIPHU MPOESKTUPOBAHUH DJIEMEHTOB U YCTPOUCTB AJIEKTPHUUECKUX MALTHH

B pe3yabTaTe ocBOeHUs AMCHUILIUHBI (MOYJIs1) 00y4yaomuiicst 10/KeH

3.1

3HaTh:

3.1.1

BUABI JJICKTPUICCKUX MAalllMH U UX NPUHIUIT ﬂeﬁCTBHﬂ.

3.2

YMmern:

321

AHAJIN3UPOBATb MEXaHUYICCKUC U pa6ot{1/1e XapaKTCPUCTUKHU IJICKTPUICCKUX MAIIHH.

33

Baagern:

33.1

OCHOBAaMHU aHaJIn3a 3JICKTPUICCKUX MAIlIWH.

4. CTPYKTYPA U COJEP)KAHME JUCIUIIMHBI (MOY.JIsT)

Kon

3aHATHSA Kypc

HaumeHnoBaHue pa3iesioB U TeM /BU/I 3aHATUS/ Cemectp / | Yacos | IIpumeuanue

Pasnen 1. Beenenne

1.1

Pa3BuTtHe 31€KTPOIHEPTETUKY U 3HAUYCHUE IIEKTPHUSCKUX MAITHH U 5 1
Tpanc(hopMaToOpoB B AIIEKTPOIHEPTETHIECKOM MPOIIECCE U Ha
JKEJIEe3HOAOPOKHOM TpaHcmopTe. Kitaccudukarus 3MeKTpHIecKuX MaITuH.
OmnpezesneHne MOHATHS IEKTPONIpUBoia. VicTopus pa3BUTHS SIEKTPONPUBOJIA U
€ro pPoJib B COBPEMEHHOM MPOU3BOJICTBE U KEIE3HOAOPOIKHOM TPAHCIIOPTE.
OO6111e BOMPOCHI AIIEKTPOMEXaHUYECKOT0 peoOpazoBanus sueprun. [lotepu
moraocTH 1 KI1J] anexTpudyeckux MamvH. HarpeBanue u oxiaxacHue
ANEKTPUYECKUX MalInH. JIOMyCTHMbIC TEMIIEPaTyPhl HATPEBA U KIIACCHI
n3onsmn. Crioco0s! oxaxaeHus. /Jlex/

Pa3zpnen 2. TpancdopmaTopsl

2.1

TpancdopmaTopsl. OCHOBHBIE ONPEACICHUS U JIEMEHTBI KOHCTPYKIHN 5 2
tpanchopmaropos. Teopus pabouero npouecca onHohazHOro Tpanchopmaropa
IIPH XOJIOCTOM XOJIe ¥ Harpy3ke. YpaBHeHus anekTpoawxkymx cui (3J1C) u
marauroasmwxymmx cuin (MC) tpancdopmaropa. /Jlex/

2.2

[TpuBenenusbiit Tpanchopmarop, GopMyIibl IPUBEACHHS, CXEMbI 3aMELICHUS 5 2
puBeieHHOTO Tpanchopmaropa. OnpeneneHe napaMeTpoB CXeMbl 3aMELICHUS
13 OMBITOB XOJIOCTOTO X0/1a M KOPOTKOTO 3aMbIKaHMsL. [loTepn MOLTHOCTH 1
koaddunument nonesnoro aevicteus (KI1J). BekropHas quarpamMmma TOKOB 1
HaMpsDKEHUH PU aKTUBHO-WHAYKTUBHOM Harpy3ke. BHemHss xapakTeprucTika
TpaHcdopmaropa. /JIex/

2.3

MarHuTHbIE CHCTEMBI, CXEMbI U TPYIIIbI COSMHEHHSI 00MOTOK Tpexha3HbIX 5 2
Tpanchopmaropos. [lapamnensnas padora TpexdasHpix TpanchopMaTopoB
(cxema BKIIOYEHUS], YCIIOBUS BKIIIOUCHUS, PACIpeeTICHUE HarPy3KH).
ABrotpanchopmaropsl. Cxema BKIIOYEHUS] 0OMOTOK, 0COOCHHOCTh
XapakTepucTuk. /Jlex/

24

OmnpeneneHue OCHOBHBIX MapaMETPOB U XapaKTEPUCTHK 0THO(DA3HOTO 5 3 IpakTryeckas
Tpanchopmaropa. /J1ab/ MOJITOTOBKA

2.5

Pacuer nmapamerpos tpancopmaropa (3C, Tok, koadduuneHT 5 4 IIpakTnueckas
TpaHcdopmaru u T. A.). IlocTpoenne BeKTOpHBIX nuarpaMM. OnpenencHue MIOJTOTOBKA
norepsb U KI1J] tpanchopmaropa. Pacuer napamerpoB TpaHchopMaTopoB npu
napajiesibHoM pexxume pabotsr. /TIp/




2.6

VI3y4eHne MaTepruaaoB UCIONB3yEMBIX IIPH H3TOTOBJICHHE TPAHC(HOPMATOPOB.
Mapku cTany ¥ BUAbI M30JISILUHK IUIACTUH. TUIIBI 0OOMOTOK U BH/BI M30JISILUHU B
tpaHchopmarope. /Cp/

2.7

Br16op Tuna u pacuer oomorok BH 1 HH MouHbIX cHitoBbIX TpaHc(hOpMaTopoB.
/Cp/

2.8

Pacuer noTepb KOPOTKOTO 3aMbIKAHUS U HATIPSDKEHUST KOPOTKOTO 3aMbIKAHHS
MOIIHBIX CHJIOBBIX TpaHchopmaropos. /Cp/

Pa3nen 3. MamuHbI NOCTOSIHHOI'O TOKA

3.1

TpuHIUI paboThl SIEKTPUYECKUX MAIINH. MaIIHHBI TTOCTOSIHHOTO TOKA.

VY CTpORCTBO OCHOBHBIX 3JIEMEHTOB KOHCTPYKIMH MAIIMH IIOCTOSHHOTO TOKA.
CaoiicTBa KojuiekTopa. OOMOTKH SIKOPS MAIIUH IOCTOSHHOTO TOKa (IETIIEBLIE,
BOJIHOBBIE, CMEIIAHHbIE), IPHHIIUII MX 00pa30BaHUs, OCHOBHBIE PACYETHBIE
cootHorrerns. BeiBox ypasaenus DJIC, HHAYKTHPYEMOi B 0OMOTKaX SIKOPS.
/J1ex/

32

MarauTHas LeTb 3JIeKTPUIECKIX MAIINH IOCTOSHHOTO TOKa IIPH X0JIOCTOM X0Ae
1 Harpy3ke. MarHuTHas XapakTepUCTHKA MAIIMHBI, KOI(GOHUIHESHT HACHIIICHHS.
Peaxnust sxops. Bmusaue peakumu sikopst Ha D/1C MammHbl 1 HanpsHKEHNE
MEX/y CMEXKHBIMH KOJUIEKTOPHBIMHU T1acTHHAMH. CriocoObl 60pbOBI ¢ peakiueit
sxops. CyIIHOCTb Ipoliecca KOMMYTaluH, CIIOCOO0b! ee yydmeHus. /JIex/

33

I'eHepaTopsl MOCTOSHHOTO TOKa. Kitaccudukanus reHepaTopoB 1o crocody
B030Yyx1eHus. OCHOBHBIC XapaKTEePUCTHKH T'eHEPATOPOB C Pa3IMYHbIMU
cniocobamu Bo30yxeHus. [Iporiecc u ycrnoBusi caMoBO30YK/ICHHUSI TEHEPATOPOB C
caMOBO30y K/IeHHEM. Y paBHEHUE paBHOBecus HanpsbkeHus u DJIC sikopHO#
neny. YpaBHEHHE MOMEHTOB. [IpHHIINIT 00pPaTUMOCTH IMEKTPUIECKUAX MAILHH.
/JTex/

3.4

JIBurareny mocTOSSHHOTO TOKA. DJIEKTPOMAarHUTHBII MOMEHT U ypaBHEHUE
MOMEHTOB. DJICKTPOMEXaHHMYECKUE, MEXaHHICCKUE U Pab0une XapaKTePUCTHUKH
JIBUTATEIICH Pa3IMuHOro crocoba Bo30yxaeHus. O0nacTu NpuMEHEHHS
JIBUTATEINeH C pa3IMIHBIMU CrIocO0amMu BO30YkaeHusL. /JIex/

3.5

HUccnenosanue I'TIT ¢ He3aBUCHUMBIM BO30Yk1eHHeM. /J1ab/

[IpakTuueckas
IIONTOTOBKA

3.6

I/ICCJ’ICI[OB&HI/IC reHeparTopa MoCTOIHHOr0 TOKa IrapajijieJIbHOI O BO36y)K,Z[eHI/I$L
/J1ab/

[IpakTnueckas
MOJrOTOBKA

3.7

HccenenoBanue IBUrarteis IIOCTOSHHOTO TOKA MApaLIEIbHOTO BO30Y K ICHUS.
/J1ab/

[IpakTuueckas
MOJIrOTOBKA

3.8

Pacuer u MOCTPOCHHUE CXEM SIKOPHBIX 00MOTOK MaIllMH ITOCTOSIHHOTO TOKa. /Hp/

[IpakTnueckas
[ONTOTORKA

3.9

Pacuer xapakTepuCTHK MalliH IOCTOSHHOTO TOKA B PEXKHME TeHepaTopa u
neuratens. [ToctpoeHne MexaHNYeCKUX XxapakTepuctuk. /I1p/

[IpakTnueckas
MOJTrOTOBKA

Pa3nen 4. MamuHbI NepeMeHHOr0 TOKA

4.1

Knaccudukanus mamms nepeMeHHoro Toka. OCHOBHBIE 3JIEMEHThI
KoHcTpyKiuu. TpeGoBanus, npeabsBisieMble K 00MoTKaM cratopa. MJIC
onHohazHoU 1 Tpexdas3Hoii ooMoTok. Beiog popmynsr IC 0OMoTOK cTaTopa.
ACHHXPOHHBIE ¥ CHHXPOHHBIE MalIMHbI. KOHCTPYKIUS ¥ MPUHIMI JSHCTBUSI.
OO6pa3oBaHye BpaILAOIErocss MarHUTHOTO TOJIsL, NpUHIHMI feicTBus. /Jlex/

4.2

Onpenenenue Mexanuueckoi xapakrepuctuku n = f(M), n = f(Rf) Tpexdasznoro
aCHHXpPOHHOTO ABurareis. OnpeneneHue pabouux XapakTepUCTUK TpeXx(pa3Horo
A/l /J1a6/

[IpakTnueckas
MOJTrOTOBKa

43

Pacuer myCcKOBBIX PEOCTATOB JUIS 3aMyCKa JBUrATEIIsl IOCTOSHHOTO U
nepeMeHHoro Toka. [locTtpoeHre MexaHn4ecKuX xapakTepuctuk. /TIp/

[IpakTnueckas
MOJrOTOBKA

44

W3yuyeHnue NpUHIUIIOB HOCTPOEHUS HIEKTPHUUECKUX CXEM YIIPABICHUS
MaIIMHAMU ITOCTOSHHOTO U IIEPeMEHHOT0 ToKa. CTPYKTYpHBIi CHHTE3 THIIOBBIX
6a30BbIX cucTeM ynpasieHus. /IIp/

[IpakTnueckas
MOJTrOTOBKa

Pa3nen 5. CamocTosiTesibHas padora

5.1

TMoxaroroska k sekuusim /Cp/

52

TToxroroBka k 1abopaTopHsiM padotam /Cp/

16

53

ITonroroBka k npakTuyeckuM 3ansTusm /Cp/

16

54

Brinonnenue kypcoBoit pabotsl. Tema: "IIpoekTupoBaHue CUIOBOTO
TpaHchopMaTopa ¢ MacIsHbIM oxyuaxaeHueM" /Cp/

35

[IpakTuueckas
MOJIrOTOBKA




Pa3nen 6. KoHTakTHbBIE Yachl HA ATTECTAUIO

6.1

3a4eT C OLICHKOH

/K3/

0,15

6.2

KP /KA/

5. OHEHOYHBIE MATEPHUAJIbI

OreHOYHBIE MaTePUaIIB! JUTS IPOBEICHHUS IPOMEKYTOUHOH aTTecTallny 00y4alomuXcsl IPUBEICHbI B IPUII0KEHUH K paboueit
IIporpaMMe TUCHUIUINHBIL.
DopMBI 1 BUIBI TEKYIIEr0 KOHTPOJIS 10 AUCHUILIMHE (MOIYIIO), BUIBI 3a1aHHUMH, KPUTEPUH X OLICHUBAHMUS, paclpeaeeHne 0auioB 1Mo
BUJIaM TEKYIIEro KOHTPOJIS pa3padaThIBatOTCs MPENoAaBaTesieM TUCIUILUIMHBI C yUYETOM €€ CeUU(HUKH U TOBOAATCS JI0 CBEICHUS
00yJaroImuxcs Ha IepPBOM yu4eOHOM 3aHSTHH.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS NPENo/IaBaTeNeM TUCIUIUINHBL (MOLYyJIs), KaK IPAaBUIIO, C UCIIOJIb30BaHUEM
OUOC unu myTeM IpOBEPKH MUCbMEHHBIX PabOT, MPEIyCMOTPEHHBIX PA00OYMMH MPOrPaMMaMH TUCIIUIUIMH B PAMKaX KOHTaKTHOM
paboThl ¥ cCaMOCTOATENBHOM PaboThl 00yuaromuxcs. s pukcupoBaHus pe3yIbTaToOB TEKYIEr0 KOHTPOJISI MOXKET UCIIOIb30BaThCs

OUOC.

6. YHEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas quTepatypa

6.1.1. OcHoBHas JIUTepaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue Wznarensc Dn. anpec
TBO. TOI
JI1.1 |Komswuios U. I1. Onexkrpuueckre MamuHbl B 2 T. Tom 1: YueOuuk ans By3oB [Mocksa:  |https://urait.ru/bcode/4
IOpaiir, 51783
2020
JI1.2 |Komsutos U. I1. OnexTpuueckre MamyHeL B 2 T. Tom 2: YueOnuk 11 By30B |[Mocksa:  |https://urait.ru/bcode/4
IOpaiir, 51784
2020
6.1.2. JlonoiHuTeLHAS JUTEpPaTypa
ABTOpBI, COCTaBUTENHN 3arnaBue W3natensc DO agpec
TBO. IO
JI2.1 |Kucenes B. 1., DJEeKTPOTEXHUKA U 3NeKTpoHUKa B 3 T. Tom 2. Mocksa:  |https://urait.ru/bcode/4
Kysnenos 2. B., DJeKTpOMarHUTHbIE YCTPOMCTBA U AJIeKTpUieckue MalnuHsl: |FOpaiir, 50783
Konbutos A. U., JIlynuH|Y4eOHUK U IPAKTHKYM IS By30B 2020

B.IL

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJ0I'MH, HCITO0JIb3YyE€MBbI€ IIPH OCYIIECTBJICHUHU 06pa3OBaTeJ'll>HOF0 npouecca mo JTMHCUMIJInHE

(MoayJtio)

6.2.1 IlepeyeHb TULEH3MOHHOTO ¥ CBOOOAHO PACIPOCTPAHIEMOT0 IPOrPAMMHOTO0 o0ecnedeHus

6.2.1.1

TTaxet Microsoft Office

6.2.12

Microsoft Visio

6.2.1.3

Kommnac

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U UH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.22.1

IIpodeccuonanbHbie 0a3bl JAaHHBIX:

6222

basa ganHbIX coBera 1o JKCJIC3HOAOPOIKHOMY TPAHCIIOPTY IOCyAapCTB-y4aCTHHUKOB Coz[pyx(eCTBa - Www.sovetgt.ru

6.2.23

baza ganHbIx OGLG}II/IHeHI/Iﬂ HpOI/I3BOHI/ITeJ'IeI71 )KeJ'Ie3HOZ[0p0)KHOI71 TCXHHUKH - WWW.OpZt.I’U




6224

Baza nannbix HekoMMepuecKoro napTHEpCTBa POU3BOAMUTENCH H MOJIb30BATENCH KEIe3HOIOPOKHOTO MTOJBHKHOTO
cocraBa «O0ObeJMHEHNE BATOHOCTPOUTEINEH» - WWW.OVST.rf

6.2.2.5

baza nanneix Poccrannapra — https://www.gost.ru/portal/gost/

6.2.2.6

baza nannbix ['ocyaapcTBeHHBIX cTaHAapToB: http://gostexpert.ru/

6.2.2.7

baza nannbix «KenesnonoposxHble nepeBo3kn» https://cargo-report.info/

6228

6.2.2.9

I/IH(bOpMaI_[I/IOHHI)Ie CIIpaBOYHBIC CUCTCMBI:

6.2.2.10

MNudopmanmonHo-nipaBoBoit moprain ["apant http://www.garant.ru

6.2.2.11

Hudopmanuonto cnpasouHas cuctema KoncynpTanT mitoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

7.1

VYuebHbIe ayAUTOPHH ISl IPOBEICHHUS 3aHITHI JICKIHOHHOTO TUIIA, YKOMIUICKTOBAHHBIC CIICLHATH3UPOBAHHON MEOECIBIO U
TEXHHYECKUMHU CPEICTBAMHU O0YUYCHUSI: MyJIbTUMEANITHOE 000pyJOBaHUE IS IPEAOCTABICHUS yueOHO# nHdopMauu
0OJBLION ayAMTOPHUU M/WJIH 3BYKOYCHIIMBarOIee 000py10BaHUE (CTAIIOHAPHOE HITH MIEPEHOCHOE).

7.2

Y4eOHble ayIUTOPUU [UIsl TPOBEICHHSI 3aHITHI CEMUHAPCKOTO THIA, TPYNIOBBIX U HHIUBHIYJIbHBIX KOHCYJIbTALU,
TEKyILIEro KOHTPOJSI M MPOMEIKYTOYHOH aTTeCTalii, YKOMIUIEKTOBAHHBIC CIICHUATN3UPOBAHHON MEOCIIBIO U TEXHUYCCKUMHU
CpeICTBaMK O0YYEHHs: MyJIbTUMEUIHOE 000PYIOBaHKE 1/WIIN 3BYKOYCUIIMBAOLIee 000pYyI0BaHUE (CTALIMOHAPHOE WITH
MEPEHOCHOE).

7.3

JlaGopatopuu, ocHalllEHHbIE CIeNUaIbHBIM JIAO0PAaTOPHBIM 000pYyJ0BaHHEM: Y4eOHO-1a00paTOPHBIH KOMILIEKC
“ONEeKTPOTEXHUKA U OCHOBBI JJIEKTPOHUKH ', MYJIbTHMETPHL.

7.4

ITomemenust 47151 KypCOBOTO MIPOEKTUPOBAHMS / BBIITOJIHEHHS KYPCOBBIX padOT, YKOMIUIEKTOBAHHBIE CIIELHAIN3UPOBAHHOM
Me0eNbl0 U TEXHUYECKHMU CPEICTBAaMU 00YUYEHHUS (CTAllMOHAPHBIMU WIIU NIEPEHOCHBIMHU).

7.5

INomemenus s caMOCTOSTENBHON PabOThI, OCHAIIECHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TIOIKIIFOUSHUS K
cetu "uTepHer" 1 obecneueHreM JOCTYINA B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeNlbHyI0 CPEly YHUBEPCUTETA.

7.6

ITomemenus s XxpaHeHUs: U IPO(UIAKTUYECKOr0 00CIyKHUBaHUA yueOHOro 000pYA0BaHUS.




