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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

HGHBIO OCBOCHUSA JUCIHUIIIIMHBI ABIISICTCA q)OpMI/IpOBaHI/Ie KOMHCTCHHHﬁ, TMO3BOJIAIOIINX pEIIaTh MHXXCHEPHBIC 3aJa4U B
HpO(I)eCCHOHaHbHOﬁ ACSA-TCJIBHOCTH C UCIOJIB30BAHNEM 3HAHUS DJICKTPOTEXHUYECKHUX 3aKOHOB, aHa-JIn3a U CUHTE3a
QJICKTPUYCCKUX ueneﬁ, ocobeHHoCTeH (l)yHKI_II/IOHI/IPOBaHI/IH KOMIIOHCHTOB CHCTEM 00€CIIeUCHHS JABWXXCHUSA ITOE310B.

1.2

33.,[[8.‘{1/1 OCBOCHHUA JUCHUIIIUHBI: OBJIAZACTh TCOPECTUICCKUMHU 3HAHUAMU 110 YCTPOﬁCTBy, IPUHIHUITY pa6OTLI, MECTOdaM
pacueTa, KOHCTPYUPOBAHUIO, YCIIOBUAM SKCIIITyaTalluH DJICKTPUICCKHUX MAIIMH U CUCTEM JJICKTPOIIPUBOAA; OBIAACTh

MMPAKTUYCCKUMHU HABbIKAMHU 11O HAJIAJIKE, SKCIITyaTallu, aHaJIN3y pa60TbI, TIPOBECICHUIO SDKCIEPUMCHTAJIbHBIX

HCCJEeI0BaHNI U UCTIBITAHUN YKa3aHHBIX YCTPOMCTB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pazpen) OIT: | b1.0.25

3. KOMIIETEHIIHX OBYYAIOIIETI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOYJIST)

OIIK-4 Crioco0eH BBIOTHATH IPOSKTUPOBAHKE U PACUET TPAHCIOPTHEIX 0OBEKTOB B COOTBETCTBHH C TPEOOBAaHUAMH HOPMATHUBHBIX
JIOKYMEHTOB

OIIK-4.5 IlpuMeHseT METOAbl MHKEHEPHBIX PAaCU€TOB [IPU IPOESKTUPOBAHUH IIEMEHTOB M YCTPOUCTB AIEKTPUUECKUX MALINH

B pe3yabTaTe ocBOEHUsI AMCUUIIIMHBI (MOAYJIs1) 00Y4YAIOIMIUIACS T0JKEH
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3HaTh:

3.1.1

BHUIBI QJICKTPUUICCKUX MAIIWH U UX IPUHIIAIT HEﬁCTBHH.

3.2

YMmeTh:

321

AHAJIM3UPOBATH MEXAaHUYCCKUC U pa60'me XapaKTCPUCTUKU SJICKTPUICCKUX MAlllHH.

33

Baanern:

33.1

OCHOBaMU aHaJIN3a SJICKTPUYCCKUX MAIllnH.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon

HaumeHoBaHue pa3gesioB ¥ TeM /BU/L 3aHATUSI/ Cemectp

3aHATHA / Kypce

Yacos

IIpumeuanue

Paznea 1. BBenenne

1.1

PazBuTHe 3NEKTPOIHEPreTHKN M 3HAUCHUE SJIEKTPUUYECKUX MAIIMH U 5
TpaHC(HOPMATOPOB B IEKTPOIHEPTETUISCKOM TIpoIlecce U Ha
JKEeNIE3HOAOPOKHOM TpaHcnopTe. Kitaccudukanus 31eKTpudecKux MalivH.
OrnpeneneHne MOHATHUS AIIEKTPONPUBOIA. FcTopust pa3BUTHS JIEKTPOIIPUBO/IA U
€r0 POJIb B COBPEMEHHOM IMTPOM3BOJICTBE U JKEIIC3HOJIOPOKHOM TPAHCIIOPTE.
OO6111e BOIPOCH AIIEKTPOMEXaHMUECKOTo MpeodpazoBanus sHepruu. [lorepu
mourHocty u KI1J anextpuueckux MamuH. HarpeBanue u oxmnaxueHue
AIIEKTPUYECKHUX MallnH. JormycTuMBIe TeMIepaTypbl HarpeBa U Kiacchl
n3ossinun. Crioco0s! oxmaxaeHus. /JIex/

Pasgen 2. Tpancdopmaropbl

2.1

Tpanchopmaropsl. OCHOBHBIE OIPEEIECHHS U IEMEHTHI KOHCTPYKIUH 5
TparcdopmaTopos. Teopust padouero nporecca oxHodaszHoro Tpancdopmaropa
IIPU XOJIOCTOM XOZI€ M Harpy3ke. YpaBHeHHUs 3neKTpoaBinkynmx cui (3/1C) n
marautoaBmxyux cui (M/IC) tpancdopmatopa. /Jlex/

2.2

[puBenenuslit TpanchopmaTop, GOPMYIIbI IPHUBEACHHS, CXEMbI 3aMCIICHHUS 5
IIPUBEICHHOT0 TpaHchopmaTopa. OnpeeneHne mapaMeTpoB CXeMbI 3aMEICHHs
13 OMBITOB XOJIOCTOTO XO/Ia ¥ KOPOTKOT0 3aMbIKaHus. [loTepn MomHoCTH 1
kod¢p¢punment nonesxoro aeiicteus (KI11). BekropHas auarpamma TOKOB 1
HaNpsDKEHU MpU aKTUBHO-UHIYKTUBHON Harpyske. BHelHsAs XapakrepucTuka
TpancdopmaTopa. /JIex/

23

MarHuTHbIE CHCTEMbI, CXEMBbI M TPYIINbI COSAUHEHUS] 0OMOTOK Tpex(ha3HbIX 5
TpaHchopmaTopoB. [TapannensHas paboTta Tpexdas3HbIX TpaHCHOPMATOPOB
(cxema BKIIIOUEHHS, YCIIOBHSI BKIFOUEHHS, PACTIPEACIICHUE HATPY3KH).
AgtorpancdopmaTopsl. CxeMa BKITIOYCHHUSI 00OMOTOK, 0COOCHHOCTh
XapakTepucTuk. /JIex/

24

OrnpeiesieHNe OCHOBHBIX NApaMEeTPOB M XapaKTEPUCTUK OAHO(A3HOTO 5
TpancdopmaTopa. /J1ad/

IIpakrtuueckas
MOATOTOBKA

2.5

Pacuer napamerpos Tpanchopmaropa (3/1C, Tok, koappuueHt 5
TpaHcdopmarmu u T. 1.). [locTpoeHne BeKTOpHBIX quarpamMM. OnpeneneHne
noteps u KITJI Tparchopmaropa. Pacuer mapameTpoB TpaHc(hOpMaTopoB Ipu
napajuiesIbHoM peskume padotsl. /Ip/

[IpakTnueckas
TOArOTOBKA




2.6

W3ydeHre MaTepHaioB HCIONb3yEeMbIX [IPU H3TOTOBJICHUE TPAHC(HOPMATOPOB.
MapKu CTaiu U BUJIbI M30JSLHH TUIACTHH. THUIIBI 0OMOTOK M BU/IbI H30JISIHU B
Tpancgopmatope. /Cp/

2.7

Bri6op Tama u pacdyer oomorox BH 1 HH mMonmHBIX crmoBbIx
TpaHcdopmaTopos. /Cp/

2.8

Pacuer notepb KOPOTKOrO 3aMBIKAHUS U HATIPSHKEHUSI KOPOTKOTO 3aMbIKAHUS
MOIITHBIX CHJIOBBIX TpaHcpopMaTopos. /Cp/

Pa3aen 3. MamuHbI MOCTOSIHHOTO TOKA

3.1

ITpuHIMT PabOTHI ANEKTPUIECKIX MaIIHH. MalIHbI TIOCTOSHHOTO TOKA.
YeTpoiicTBO OCHOBHBIX JIEMEHTOB KOHCTPYKIIMU MallMH NOCTOSIHHOTO TOKA.
CaolicTBa KoyutekTopa. OOMOTKH SIKOPSI MAIINH IIOCTOSTHHOTO TOKA (TI€TIIEBBIC,
BOJIHOBBIC, CMEIIIaHHbIE), IPHHITUIT MX 00pa30BaHMNs, OCHOBHBIC PacYeTHEIC
cooTHomeHus. BeiBox ypasHenus O/1C, HHAyKTHpyeMoii B 0OMOTKax

sixopsi. /JIex/
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MarsnuTHas Ienb HMEKTPUIECKUX MAIINH IOCTOSHHOIO TOKA MPU XOJIOCTOM XOA€
1 Harpy3ke. MarHuTHast XapakKTepUCTHKA MAIIUHEI, KO3()(OUINCHT HACHIIICHHUS.
Peaxiust sikops. Brstue peakmuu sixopst Ha OJ1C MalIiHBI ¥ HANIPSDKEHUE
MEXy CMEXHBIMU KOJJIEKTOPHBIMU I1acTuHaMu. CriocoObl 60pBObI ¢ peakiueit
skopsi. CyIIIHOCTB Ipoliecca KOMMYTalllH, CIIOCOOBI ee yaydmeHus. /JIex/

33

I'eneparopsr nocrossHHOrO ToKa. Kitaccuukanus reHepaTopoB 1o crnocoly
B030YkeHHs. OCHOBHBIE XapaKTEPHCTHKN T€HEPATOPOB C PA3IUIHBIMH
criocobamu Bo3OyxeHus. Iporecc u ycnoBusi caMOBO30YKAECHHUS T€HEPATOPOB
¢ caMOBO30YK/IeHHEM. YpaBHEeHHe paBHOBecHs HanpspkeHus U D/1C sikopHOI
[eTH. YpaBHEHHE MOMEHTOB. [IpHHITNIT 00paTUMOCTH AIIEKTPUIECKIX

maruH. /Jlex/
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JlBuraTenu MOCTOSHHOIO TOKA. DJIEKTPOMArHUTHBIA MOMEHT M ypaBHECHHE
MOMEHTOB. DJIEKTPOMEXaHHYECKUE, MEXaHMUYECKUE U paboune XapaKTePHUCTHKN
JIBHUTATEIICH PA3IMIHOrO Crioco0a Bo30yxaenust. O0IacTu MpUMEHEHUS
JIBUTATEJIeH C pa3IMIHBIMU CIOCO0aMu Bo30yxkneHwusl. /JIek/

3.5

HUccnenoBanue ['TIT ¢ He3aBruCHMBIM BO30YKaeHueM. /J1ad/

IIpakrtuueckas
HO/ATOTOBKA

3.6

HccnenoBanue reHepaTopa IOCTOSHHOTO TOKA NApaslIebHOro
BO30OYXneHws. /J1ad/

[IpakTnueckas
TOArOTOBKA

3.7

HccrnenoBanue qBUraTens MOCTOSHHOTO TOKA MapalIeIbHOTO
B030OYyxneHus. /J1ab/

[IpakTnueckas
TOJATOTOBKA

3.8

PacueT 1 moctpoeHne cxem SIKOpHBIX OOMOTOK MAIllMH MOCTOSSHHOrO Toka. /IIp/

[IpakTnueckas
HOrOTOBKA

3.9

Pacder xapakTepHUCTHK MaIIMH IOCTOSHHOTO TOKa B PEKMME TeHepaTopa u
nsurarens. [locTpoeHne MexaHUIECKUX XapakTepucTuk. /T1p/

[IpakTrueckas
MOJTrOTOBKA

Paznen 4. MamuHbI MNEPEMEHHOI0 TOKa

4.1

Kraccudukanust MaImH nepeMeHHOro Toka. OCHOBHBIE 31€MEHTHI
KoHCTpyKuuH. TpeOoBaHMs, IpeabsBIsieMble K 0OMoTKaM cratopa. MJIC
oxHO(a3HOH U Tpexda3Hoi 0dMoTok. BeiBox dopmynsr 3/IC 0OMoTOK cTaTOpa.
ACHHXPOHHBIE 1 CHHXPOHHBIE MalIMHbl. KOHCTPYKIMS W MIPUHLMIT JSHCTBHSI.
OO6pa3oBaHne BpalIAIOIIETOCs MATHUTHOTO TIOJISL, IPUHIMI IeHCTBHS. /JIex/

4.2

OmnpeneneHne MexaHnIeckoi xapakrepuctuk n = f(M), n = f(Rf) tpexdaznoro
aCHHXpPOHHOrO ABHTaTessi. OnpeneseHne padbodnx XapakTepUCTHK Tpex(hazHOro
AJl. /J1a6/

[IpakTrueckas
MOJTrOTOBKA

43

Pacyer mycKOBBIX pEOCTATOB LIS 3aITyCKa JBUATEIS MOCTOSHHOTO U
nepeMeHHoro Toka. [TocTpoenne MexaHmdecknx xapakrepuctuk. /I1p/

[IpakTuueckas
MOJrOTOBKA

44

V3y4eHne IPUHIAITIOB TOCTPOCHUS AEKTPHUICCKUX CXEM YIIPABICHUSA
MaIIMHAMH IOCTOSHHOTO U IIEPEMEHHOr0 Toka. CTPyKTYPHBIH CHHTE3 THIIOBBIX
0a30BbIX cucTeM yrpasienus. /I1p/

[IpakTrueckas
MOJTrOTOBKA

Paznen 5. CamocTosiTesibHAs padoTa

5.1

IMonroroka k nexrmsm /Cp/

52

IMoxaroroBka k maboparopasiM paboram /Cp/

16

53

[oaroroBka Kk mpakTHIecKUM 3aHATHIM /Cp/

16

54

Brmonaenne kypcoBoit pabotsl. Tema: "IIpoekTipoBaHIE CHIOBOIO
TpaHchopMaTopa ¢ MacIIHbIM oxJaxkaenuem" /Cp/

34,5

IIpakTuueckas
MOATOTOBKA




Paznen 6. KoHTaKkTHBIE Yachl HA aTrecranuo

6.1 3a4er ¢ onenkon /KD/ 5 0,25

6.2 KP/KA/ 5 1,5

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIE MaTEePHANbI IS MPOBEICHNS IIPOMEXKYTOYHOH aTTeCTallMH OOYJAOMINXCS MPUBEICHB! B MPHUIOKECHIH K
paboueii mporpaMme TUCIUTUIAHBL.

DOpMBI U BUIBI TEKYILETO KOHTPOJS MO AUCLUIUIMHE (MOIYIIO), BUIBI 3aJaHUN, KPUTEPHUH UX OLCHUBAHMUS,
pacmpeereHre 0auToB IT0 BHAM TEKYIIET0 KOHTPOIS pa3pabaThIBAIOTCs MPEoAaBaTesieM IUCIUIUTNHEI C YIETOM €€ CIICII(UKH 1
JIOBOZIATCS IO CBEACHHS OOYJAIOIINXCS Ha IIEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS] MPENoJaBaTeeM AUCUUILUTMHBI (MOIYIs) B paMKaX KOHTaKTHOH
paboTHI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. s GukcHpoBaHHs Pe3yNbTaTOB TEKYIIETO KOHTPOIS MOKET HCIIONB30BaThCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. PexomeHnayemas iureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc O11. anmpec
TBO, TOJT

JI1.1 | Komsos U. I1. Dnexrpuueckre MamuHbl B 2 T. ToM 1: YueOHUK A7 By30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

JI1.2 | Komsios U. I1. DnexTpuueckre MamuHbl B 2 T. ToM 2: YueOHUK A7 By30B Mocksa: | https://urait.ru/bcode/45

IOpaiir,
2020

6.1.2. lonoHUTeJbHAA JUTEPATypa

ABTOpBI, COCTABUTENIU 3armaBue Wznarensc Omn. agpec
TBO, IOl
JI2.1 |Kucenes B. U., DIEKTPOTEXHHUKA U AIEKTPOHUKA B 3 T. ToM 2. Mocksa: | https://urait.ru/bcode/45
Kysnenos 3. B., ONEeKTPOMarHUTHbIE YCTPOHCTBA U AIEKTPUUECKUE MAIIUHBL: IOpaiir,
Komnsuios A. H., Y4eOHUK U IPAKTUKYM IS BY30B 2020
JIynun B. I1.

6.2 UndopmanmoHHbIe TEXHOJIOTHH, HCTIOIb3yeMble ITPH OCYIeCTBJIEHHN 00pa30BaTeIbHOIO Mponecca Mo JUCIUTIIHHE
(Mony.110)

6.2.1 IlepeveHb JUIIEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO 00eceYeH s

6.2.1.1 [ ITakeT Microsoft Office

6.2.1.2 | Microsoft Visio

6.2.1.3 | Komnac

6.2.2 Ilepeuyenb npogeccHoHAIBHBIX 023 JAHHBIX U HH()OPMALNMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | IIpodeccuonanvubie 6a3bl JaHHBIX:

6.2.2.2 | ba3a JaHHBIX COBETA IO XKEIE3HOAOPOKHOMY TPAHCIIOPTY TOCYAApCTB-yuacTHUKOB CompyXKecTBa - Www.sovetgt.ru

6.2.2.3 | baza nanabix OObeTMHEHNST TPON3BOJUTENEH JKEIE3HOJOPOKHON TEXHUKH - WWW.OPZt.ru




6.2.2.4

ba3a nanneix HexoMMmepueckoro nmapTHepCTBa IPOU3BOAUTEIEH U T0JIb30BaTENEH KEIE3HOAOPOAKHOIO IOIBUKHOIO
coctaBa «O0beMHEHNE BaTOHOCTPOUTENIEH» - WWW.OVST.1f

6.2.2.5

Baza nannsix Pocctanmapra — https://www.gost.ru/portal/gost/

6.2.2.6

baza nanneix ['ocynapcTBeHHBIX CTaHAApTOB: http://gostexpert.ru/

6.2.2.7

baza nannbx «Kene3HomopokHbIE TIEpeBO3KU» https://cargo-report.info/

6.2.2.8

6.2.2.9

I/IH(I)OpMaI_II/IOHHLIC CIIPaBOYHBIC CUCTCMBI:

6.2.2.1

WudopmanmonHo-mpaBoBoii noptai [apanrt http://www.garant.ru

6.2.2.1

HudopmarimonHo cripaBodHas cucteMa KoHcyabpTaHT miroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHbIe ayTUTOPHH IS IPOBEICHHUS 3aHATHH JICKIMOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIUATM3HPOBaHHON MEOECIhI0
7 TEXHHYECKUMU CPENICTBAMHU OOYUICHUS: MYJIbTUMEINIHOE 000pYyIOBaHUE IS TIPEAOCTaBICHIsI yIeOHOH HH(POPMAITUT
OOIBIIION ayTUTOPHUHU H/WIIN 3BYKOYCHIIMBAIOIee 000pYI0BaHUE (CTAllMOHAPHOE HIIH IEPEHOCHOE).

7.2

VaeOHBIC ayANTOPHH TSI IPOBEICHUS 3aHATHI CEMHHAPCKOT0 TUIIA, TPYNIIOBBIX U HHAWBHIYAIBHBIX KOHCYIbTalNii,
TEKYILETO KOHTPOJISL U IPOMEXKYTOUHOH aTTeCTalluH, YKOMILIEKTOBAHHbIE CIIEI[HaTU3UPOBAaHHON MeOeNbIo U
TEXHUYECKUMU CPEICTBAMH 00y4eHHUS: MyIbTHMEIMHHOE 000py/I0BaHHE /MM 3BYKOYCIIIMBAIOIee 000pYI0BaHHE
(cranmoHapHOE WM TIEPEHOCHOE).

73

JlaGopaTopun, OCHaIlIEHHbIE CHEHANTbHBIM JIa00paTOPHBIM 000pYIOBaHHEM: YIEOHO-1a00paTOPHBIH KOMILIEKC
“DIEKTPOTEXHUKA U OCHOBBI MIEKTPOHUKY’, MYJIbTUMETPBI.

7.4

IomemnteHust a1 KypcoBOTO MPOSKTHPOBAHMS / BBIIOIHEHHUS KypCOBBIX paboT, YKOMIICKTOBAaHHBIC CIICIHATI3UPOBAHHON
MeOeIbI0 ¥ TEXHHUECKUMHE CPEICTBAMH 00yJIeHHs (CTAllMOHAPHBIMHU HUIIH TIEPEHOCHBIMH).

7.5

INomemieHust A1 CaMOCTOSTENBHOM PabOThI, OCHAIICHHBIE KOMITBIOTEPHOI TEXHUKOH ¢ BO3MOXKHOCTBIO MOAKITIOUCHHUS K
cetu "MHTepHET" M 00ecTeueHneM JOCTYIa B AIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTeNbHYIO Cpeay YHUBEPCUTETA.

7.6

INomemnteHust A XpaHEHHS U IPOGIIAKTHIECKOT0 OOCITYKUBAHHS yIeOHOr0 000PYIOBAHUS.




