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Cemectp
(<Kypc>.<Cemectp Ha 5(3.1)
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Henens 17,7

Bun 3anaruit i PIT vII PIT

Jlexuun 18 18 18 18
JlaGoparopHbie 18 18 18 18
[IpakTuueckue 18 18 18 18
KoHT. 4. Ha aTTecT. 1,75 1,75 1,75 1,75
HWroro ayn. 54 54 54 54
Konrakthas pabora |55,75 55,75 |[55,75 [55,75
Cam. pabora 88,25 88,25 88,25 (88,25
Hroro 144 144 144 144




1. IIEJTM OCBOEHUSI I CLIUIIJIMHBI (MOY.JI5T)

11

]_leIIBIO OCBOCHHA NWCHUIITIMHEBI ABJISACTCA CbOpMI/IpOBaHI/Ie KOMHeTeHHHﬁ, MO3BOJIAIOIINX PCHIATh NHXKCHEPHBIC 3a1a4U B
HpO(i)eCCI/IOHaﬂbHOi/i ACA-TCJIbHOCTHU C UCIIOJIb30BAHUCM 3HAHHUSA DJICKTPOTCXHUYCCKUX 3aKOHOB, aHa-JIn3a U CUHTE3a
DJICKTPUYCCKUX ueneﬁ, ocobeHHOCTER (I)yHKHI/IOHI/IpOBaHI/ISI KOMITOHEHTOB CHCTEM 00eCIeUeHNs JABHIKCHUA ITOE310B.

1.2

3anauu OCBOCHUSI JUCLUUIUIMHBL: OBJIAJIETh TEOPETHYECKUMHU 3HAHUSMH 10 YCTPOHCTBY, MPUHIMITY PabOThI, METOaM
pacdera, KOHCTPYUPOBAHUIO, YCIOBHAM JKCIUTyaTalluy IEKTPUUIECKUX MAIMH U CHCTEM 3JIEKTPOIIPUBO/A; OBIAIETh
MPAKTHYECKUMH HaBBIKAMHU 110 HAJIAJKE, IKCIUTyaTalluH, aHAIN3Y paOOThI, MPOBECHUIO SKCIIEPUMEHTAIBHBIX HCCIICA0BAHHMA
Y UCTIBITAHUM YKa3aHHBIX YCTPONCTB.

2. MECTO JUCHUILJIUHBI (MOIY.JIST) B CTPYKTYPE OBPA30BATEJIbHOM ITPOTPAMMBI

Hukn (pazgen) OI1: b1.0.25

3. KOMIIETEHIIMHX OBYYAIOIIETOCs, ®OPMHUPYEMBIE B PE3YJBTATE OCBOEHHUA JTUCHHUITJINHBI

(MOYJIS)

OIIK-4 Crioco0OeH BBIONHATD TPOSKTHPOBAHUE U PACUET TPAHCIOPTHBIX 00BEKTOB B COOTBETCTBHH C TPEOOBaHHAMHI HOPMATHBHBIX
JIOKYMEHTOB

OIIK-4.5 IlpumeHsieT MeTOIbI HHKEHEPHBIX PAacieTOB IPU MPOSKTUPOBAHUH DJIEMEHTOB M YCTPONCTB INEKTPUIECKUX MAIINH

B pe3yiabTaTe ocBOEHHS TUCHUILUTUHBI (MOAYJIs1) 00yYAIOIIHIACS TOKEH

3.1

3HaTh:

311

BUbI SJICKTPUICCKUX MAIIMH 1 UX ITPUHIOUIT ﬂeﬁCTBHﬂ.

3.2

YMmerh:

321

AHAJIM3UPOBATH MEXaHUYICCKUC U pa60qne XapaKTCPUCTHUKH DJICKTPUICCKUX MAIlIWH.

3.3

Baanern:

331

OCHOBaMM aHaJIM3a JICKTPUYICCKUX MalllhH.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)

Kon

3aHATHSA Kypc

HaunmenoBaHue pa3iesioB U TeM /BUJA 3aHATHS/ Cemectp / | Hacos | IIpumeuanue

Pa3nen 1. Beenenue

11

Pa3BuTHe 25IeKTPOIHEPTETHKY ¥ 3HAUECHUE dICKTPUISCKUX MAIIUH U 5 2
TpaHC(HOPMATOPOB B AIIEKTPOIHEPIETHUECKOM TPOLIECCE U Ha
JKEJIE3HOIOPOKHOM TpaHcnopte. Kinaccudukanus 3IeKTPHUECKUX MAIIHH.
Ormpenenenne MOHATHS dIEKTPONpUBoAa. MicTopus pa3BUTHS IIEKTPOIIPUBOAA U
€ro poJib B COBPEMEHHOM MTPOU3BOCTBE U JKEJIE3HOIOPOKHOM TPAHCIIOPTE.
OO1111Ie BOTIPOCHI AIICKTPOMEXaHUYECKOT0 peoOpazoBanus sueprun. [lotepu
mornrHoctu U KIIJ] sanexkrpuyeckux mamuH. HarpeBanue u oxJaxaeHue
SJIEKTPUYECKUX MaliH. JlOIyCcTHMBIE TEMIIEpaTyphl HAaTrPEBa M KIIACCHI
m3osannn. CrocoOsl oxnaxacHus. /JIek/

Pa3nen 2. TpauchopmaTopbl

2.1

TpancdopmaTopbl. OCHOBHBIE ONPEICICHUS U DJIEMEHThI KOHCTPYKIIUU 5 2
TpancdopmaTopoB. Teopust padbodero npouecca oHo(pasHOro Tpanchopmaropa
MIPU XOJIOCTOM XOJIE M Harpy3ke. Y paBHeHus anekrpoamxymux cui (3JC) u
maruutoamwxymux cuit (MZIC) tpancdopmaropa. /Jlex/

2.2

[TpuBeneHuslit Tpanchopmarop, GopMysbl IPUBEICHHS, CXEMBI 3aMEIICHHS 5 2
IpUBEJEHHOr0 TpaHchopmaropa. OnpesiesieHre NapaMeTPOB CXEMbI 3aMELICHUS
U3 OTBITOB XOJIOCTOT'O XOJa U KOPOTKOTO 3aMBbIKaHHs. [10Tepy MOIIHOCTH H

ko dunuent noneznoro aericteus (KI1J]). BekropHas auarpamma TOKOB
HanpsHKeHUH PH aKTHBHO-MHAYKTUBHOM Harpy3ke. BHEIIHsS XapakTepucTHKa
TpanchopmaTopa. /JIex/

2.3

MarHuTHbIE CHCTEMBI, CXEMBI M TPYIIIbI COSAMHEHHSI 0OMOTOK TpeX(a3HbIX 5 2
TpanchopmaTopos. [TapamiensHas padoTa Tpexda3HbIX TPAHCHOPMATOPOB
(cxeMa BKIIIOUCHUS, YCIOBHS BKJIIOUEHHMS, paclpeiefieHue Harpy3KHu).
ABrorpanchopmaropsl. Cxema BKIIOYEHUSI 0OMOTOK, 0COOEHHOCTD
XapakTepucTuk. /Jlex/

24

OnpeesieHue OCHOBHBIX MAPAMETPOB M XapaKTEPUCTHK OAHOPAZHOTO 5 4
TpaHchopmaTopa. /J1ab/

2.5

Pacuer napamerpoB Tpancdopmatopa (C, Tox, koapdunuent 5 4
TpaHchopmanuy u T. A.). [ToctpoeHne BeKTOpHBIX quarpamm. OnpeneneHue
noreps U KII/I tpancdopmaropa. Pacuer napamerpoB TpancopMaTopoB mpu
napajuiebHOM pexxume pabotsl. /TIp/




2.6

H3yueHne MaTepuaIoB UCHOJIB3YEMBIX IIPH H3TOTOBICHUE TPAHC(HOPMATOPOB.
Mapk# cTaJii ¥ BUABI H30JISIMNY TUIACTHH. THIIBI 0OMOTOK M BU/IBI H30JISILIMHU B
tpaHcdopmarope. /Cp/

2.7

Be16op tuna u pacuer oomoroxk BH u HH MouHbpIx cuoBbix Tpanc(opMaTopoB.
/Cp/

3,75

2.8

Pacuer oteph KOPOTKOTO 3aMbIKaHHS W HATIPSHKECHUS] KOPOTKOTO 3aMbIKAHUS
MOUIHBIX CUJIOBBIX TpaHcpopmartopos. /Cp/

Pazgen 3. MammHbI NOCTOSTHHOIO TOKA

31

[puHIUIT paboThl SIEKTPUIECKUX MAIIUH. MalIMHBI TIOCTOSHHOTO TOKA.
VeTpoicTBO OCHOBHEBIX 3JIEMEHTOB KOHCTPYKIIUM MAILMH IOCTOSHHOIO TOKA.
CBoiicTBa KojuiekTopa. OOMOTKH SIKOPSl MAIIMH IOCTOSHHOTO TOKA (IIE€TIIEBEIE,
BOJIHOBBIE, CMELIAHHBIE), IPUHIIUII KX 00pa30BaHUs, OCHOBHBIE PACUETHBIE
cootHomenus. BeiBo ypasaenus DJ]C, HHAYKTUPYEMOI B 0OMOTKaX SKOPSI.
/J1ex/

3.2

MarauTHas Ielb 3JIeKTPUIECKIX MAIMH IIOCTOSTHHOTO TOKa MPH XO0JIOCTOM X0/e
U Harpy3ke. MarHuTHasi XxapakTepHCTHKA MaIIUHBI, KOO (GHUIIUEHT HACHIILICHHS.
Peakuus sixopst. Baustaue peakimy sikopst Ha DJ1C MalInHbI 1 HANPSDKEHAE MEMKITY
CMEKHBIMH KOJUICKTOPHBIMU T1acTUHaMu. CriocoObl 0OpBOBI ¢ peakiuen skopsi.
CyIHOCTb Ipolecca KOMMYTAIIHH, CIIOCOOBI ee yirydieHus. /JIex/

3.3

I'eneparopsl oCcTOsIHHOTO ToKa. Kitaccudukariis reHepatopos 1o crnocody
B030yxeHus. OCHOBHBIC XapaKTEPHCTHKH T€HEPATOPOB C Pa3IUNIHBIMU
criocobamu Bo30ykaeHus. [Iporecc u yciaoBusi caMoBO30YKICHUS TEHEPATOPOB C
caMoBO30Yy KIeHHEM. Y paBHEeHHE paBHOBecHs HanpspkeHust 1 D JIC SKOpHOH 1erny.
YpaBHeHHe MOMEHTOB. [IpHHIIMIT OOPATUMOCTH 3JEKTPHUYECKUX MaIluH. /JIex/

3.4

JlBUraTenu moCTOSHHOTO TOKA. DJIEKTPOMAarHUTHBIN MOMEHT U ypaBHEHNE
MOMEHTOB. DJIEKTPOMEXaHNYECKIE, MEXaHMUECKHE U pabouue XapaKTepHUCTHKU
JIBUTATEINEH Pa3InIHOro crocoda Bo30yxaeHus. O0nacTu NpUMEHEHHS
JIBUTATEIIEH C Pa3IMYHBIMU criocoO0amu BO30YkaeHwus. /JIex/

3.5

Uccnenosanue I'TIT ¢ He3aBUCHMBIM BO30YxaeHUEM. /J1a6/

3.6

I/ICCHGI[OBaHI/Ie réeHeparopa nNoCTOAHHOI'O TOKa mapaui€JIIbHOTO BO36y)K,H6HI/I$[.
/J1ab/

3.7

HccnenoBanue IBATATENS ITOCTOSIHHOTO TOKA MApaIeNbHOTO BO30YKICHHS.
/JTab/

3.8

Pacuer u TIOCTPOCHUEC CXEM SAKOPHBIX 00MOTOK MaIlIMH ITOCTOSIHHOT'O TOKA. /Hp/

3.9

Pacuer xapakTepuCTHK MaIlIMH [TOCTOSHHOT'O TOKA B PEKUME I'eHepaTopa u
neurarens. [locTpoeHre MEXaHNYeCKUX XapakTepucTuk. /I1p/

Pazgen 4. Mamunbl nepeMeHHOr0 TOKa

4.1

Kraccudukanusi ManiiH nepeMeHHoOro Toka. OCHOBHBIE 2JIEMEHThI KOHCTPYKIIHH.
TpeboBanus, npenbsBiseMbie K 00MoTkaM ctatopa. MJIC onHodaszHoit u
Tpexdaznoit ooMorok. Beisoa dpopmysiet 3/1C 06MOTOK cTaTopa. ACHHXPOHHBIC U
CHUHXpPOHHBIC MamuHbl. KoHCTpyKIHs U npuHIUN neiictus. O0pa3zoBaHue
BPAIIAIOIIETOCS MATHUTHOTO MOJIS, MPUHIUT JeicTBusL. /JIex/

4.2

Omnpenenenue MexaHudeckoi xapakrepuctuku n = f(M), n = f(Rf) Tpexdaznoro
acMHXpOHHOTO nBurarestsi. OnpeneneHne pabounx XapaKTepUCTHK Tpex(hasHoro
AJl. /J1a6/

4.3

PacueTr mycKOBBIX PEOCTATOB ISl 3AMyCKa IBUTATEIS MTOCTOSHHOTO
MepEMEHHOTr0 TOKa. [TocTpoeHHe MeXaHMYECKHUX XapakTepucTuk. /TIp/

4.4

V3yueHne NPUHLIUIIOB IIOCTPOCHHS SIEKTPUIECKUAX CXEM YIIPABICHUS MaIMHAMA
MOCTOSIHHOTO U TIEPEMEHHOT0 TOKa. CTPYKTYPHBIN CHHTE3 THIIOBBIX 0a30BbIX
cucreM ynpasienus. /TIp/

Paznen S. CamocTosiTesbHas padora

51

IMoarororka k nekiusim /Cp/

52

[Monrororka k nadopaTopHbiM padotam /Cp/

18

53

[TonroroBka Kk npakTuyeckuM 3aHsaTusMm /Cp/

18

54

BeinosiHeHne KypcoBoii pabotsl. Tema: "TIpoekTHpOBaHUE CHIIOBOTO
TpaHcdopmaTopa ¢ MacIsHbIM oxyakaeHueMm" /Cp/

34,5




Pa3nen 6. KoHTaKkTHBIE Yachl HA ATTECTALUIO

6.1

3auer /KA/

0,25

6.2

KP /KA/

15

5. OHEHOYHBIE MATEPHUAJIbI

O1cHOYHBIE MaTepHAIIBI JJIS IPOBEACHUS IPOMEKYTOUHOMN aTTeCTaI[Ki 00YYarONMXCs IPUBEICHBI B IPUIIOKEHHH K pabodei
IporpamMme JUCLUIUIMHBL.
®DopMBI 1 BUABI TEKYIIETO KOHTPOJIS 110 TUCIUILTHHE (MOYIIIO), BUIBI 3aIaHUH, KpUTEPUH WX OIIEHUBAHUS, paclpeelieHne 0alioB 1Mo
BU/IaM TEKYILEro KOHTPOJIS pa3padaThIBalOTCS MPEIoIaBaTeIeM AUCIUILIMHBI C YY€TOM €€ Celn(UKU U JOBOJSATCS 10 CBEICHUS

00y4aroIuxcs Ha IEPBOM y4eOHOM 3aHSTHH.

Texymmuii KOHTPONb YCIIEBAEMOCTH OCYIIECTBIAETCS NpenojaBaTeaeM JUCHUILIMHBL (MOAYJIIS), KaK MPaBHiIo, IyTeM MPOBEPKH
IIICHMEHHBIX paboT, MPeyCMOTPEHHBIX PaO0OYNMH IIPOTrpaMMaMHy AUCIHUILTIH B PaMKaX KOHTAaKTHOH
paboOTHI ¥ CAMOCTOSITENILHOM PaOOTHI 00YYAIOIIUXCSL.

6. YYAEBHO-METOAUYECKOE U HHO®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOAY JISA)

6.1. OcHoBHas JINTEpaTypa

ABTOpBI, COCTABUTEIH 3arnasue Wsnarensc O ajpec
TBO. TOIT
JI1.1  |Komsuios . I1. DnexTpryeckre MamuHe! B 2 T. ToM 1: Y4eOHuK 11st By30B|MockBa: https://urait.ru/bcode/4
IOpaiir, 51783
2020
JI1.2  |Komsuios . I1. OnexTpuueckre MamuHb! B 2 T. ToMm 2: Y4yeOHuK uist By30B{Mocksa: https://urait.ru/bcode/4
IOpaiir, 51784
2020
6.2. lonoiHUTeNbHAN IUTEPATYpPaA
ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. agpec
TBO. TONT
JI2.1 |Honos A. A. DJIeKTPUYECKHE MAIIUHBL. MaIIMHBI TIOCTOSHHOTO U Cawmapa: https://e.lanbook.com/b
TIEPEMEHHOTO TOKA: KOHCIIEKT JICKI[HHA CamI'VTIC 00k/130306
, 2017
JI2.2 |Wonos A. A. Dnekrpuueckue Maiunel. Tpanchopmaropsr: koucrekr — |Camapa: https://e.lanbook.com/b
JIEKIIA# CamI'VIIC 00k/130305

, 2013




ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc O1. aapec

TBO. TOII
JI2.3 |HonoB A. A. DJIeKTpUUECKHE MAITHHBL: 3aaUHIK Camapa: https://e.lanbook.com/b
CamI'VIIC, 00k/145823
2019

6.2 I/IH(I)OPMaHI/IOHHBIe TEXHOJIOTHH, UCITOJIb3yEMbI€ NPH OCYIIECTBJICHUH oﬁpasosaTeﬂbnoro npouecca nmo IMCUMIIMHE

(MonyJI10)

6.2.1 Tlepevens JTHLIEH3HOHHOTO H CBOOOIHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 obecreyeHust

6-2-1-1| Ubunto

6.2.2 IlepeueHb NpodeccHOHANBLHBIX 023 JAHHBIX 1 MH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

baza nanHBIX coBeTa 110 XKeNe3HOAOPOXKHOMY TPAaHCIIOPTY rocyAapcTB-yuyacTHUKOB CoapyxecTBa - WWW.sovetgt.ru

6.2.2.2

baza nanubix OO0beIMHEHUS TIPOU3BOAUTEIICH JKEIIE3HOJOPOIKHOM TEXHUKH - WWW.0PZt.ru

6.2.2.3

baza nannbix HekoMmepueckoro napTHepcTBa MPOU3BOAUTENEH U MTOIb30BaTENei KeIe3HOIOPOKHOTO TTOABIKHOTO
cocraBa «O0beIMHECHIE BATOHOCTPOUTENEH - WWW.OVST.rf

6.2.24

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

6.2.2.5

basa nanubix ['ocymapcTBeHHBIX CTaHAapTOB: http://gostexpert.ru/

6.2.2.6

baza nanueix «¥Kene3nomoposxHsie mepeBo3km» https://cargo-report.info/

6.2.2.7

baza lanabix ACIIMXT

6.2.2.8

OtkpeiThie ganHble Pocxkennopa http://www.roszeldor.ru/opendata

6.2.2.9

CnpaBo'{Has[ IIpaBOBas CUCTEMaA «FapaHT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIIUIIJIMHBI (MOY JIST)

7.1

VYueOHble ayJUTOPUH U1 IPOBEJCHHUS 3aHATUH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHbIE CIICIIMATM3UPOBAHHON MeOebio U
TEeXHUYECKUMHU CPEICTBaMU 00yUYeHUs: MyIbTUMEANIHOE 000pyI0BaHUE ISl IPEAOCTaBICHUs yueOHOH HHOpMauu
60JIbILION ayTUTOPUU W/UIIU 3BYKOYCUIIUBAOLIee 000pyA0BaHHE (CTALMOHAPHOE MM IIEPEHOCHOE).

7.2

y‘{e6HbIe Ay IUTOPHUHU TSI IPOBEACHUSA 3aHATHI CEMHUHApPCKOT'0 THUIIA, T'PYNIIOBBIX U HHAWBUAYAJIbHBIX KOHCyJ’IbTaHHﬁ,
TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHON aTTeCTAIlMH, YKOMILIEKTOBAaHHBIC CIICIIUATM3UPOBAHHON MEOEITBIO U TEXHHYECKUMHU
cpencTBaMu 00yueHHs: MyJIbTUMEINIHOE 000pyI0OBaHUE W/WIIK 3BYKOYCHIIMBatolIee 000pya0BaHKe (CTAllMOHAPHOE UITH
MIEPEHOCHOE).

7.3

JlaGopaTopuy, OCHAIICHHBIE CIIENUATIBHBIM JJa00paTOPHBIM 000pyA0BaHHEM: YueOHO-T1a00pPaTOPHBIN KOMILIEKC
“ONeKTPOTEeXHUKA U OCHOBBI AJIEKTPOHUKH’, MyJIbTUMETPHI.

7.4

[MomerieHust 11t KypcOBOro MPOSKTUPOBAHHS / BBIIIOJHEHUS KYPCOBBIX Pa0OT, YKOMIUIEKTOBAHHBIE CIICIIHATU3UPOBAHHON
MeOenbI0 U TEXHHYECKMMHU CPECTBAMU 00yUYeHHs (CTAllMOHAPHBIMU HIIH TIEPEHOCHBIMH).

7.5

IMomenieHus AIst CaMOCTOSTENEHON padOTHI, OCHAIIEHHBIE KOMITBIOTEPHOH TEXHUKON ¢ BO3MOXKHOCTBIO TIOAKIIFOUEHUS K
cetn "MHTepHeT" M 0OecneueHreM 10CTyIa B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeNbHYIO Cpe/ly YHUBEPCUTETA.

7.6

IMomemenus st XpaHeHNS ¥ TPOGHUIAKTHYECKOTO 00CTY KUBaHUS yueOHOTO 000pyIOBaHHSI.




