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Kpanudukarus HHIKeHep MmyTeil coo0Iennst
dopma o0ydeHus 3a04Hast
OO61mast Tpy10eMKOCTh 4 3ET

Bupsl KOHTpOJIS Ha Kypcax:

3a4eThl C OLCHKOM 3
KypCOBBIE paboThI 3

Pacnpeueneﬂne YacoB JUCUHMIIJINHBI IO KypcaM

Kypc 3

Bup 3ansaruit i PII Hroro
Jlexmun 4 4 4 4
JlaGoparopHbie 4 4 4 4
[IpaxkTnyeckue 4 4 4 4
Konr. u. va arrect. 8 [0,25 10,25 0,25 10,25
niepuos OC
KoHT. 4. Ha aTTeCT. 15 15 15 1,5
Uroro ayn. 12 12 12 12
Konrakthas pabora  [13,75 13,75 |13,75 (13,75
Cam. pabora 126,5 [126,5 [126,5 [126,5
Yackl Ha KOHTPOJIb 3,75 (3,75 3,75 3,75
HUroro 144 |144 144 (144




1. HEJIX OCBOEHMA JUCHUTLIITUHBI (MOAY JIS)
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]_leIIBIO OCBOCHHA NWCHUIITIMHEBI ABJISICTCA (I)OpMI/IpOBaHI/Ie KOMHETCHHHﬁ, MO3BOJIAIOIINX PCHIATh NHXKCHEPHBIC 3a1a4X B
HpOd)CCCHOHaHbHOﬁ JACA-TCJIBHOCTH C UCIIOJIB30BAHHUEM 3HAHUA BJICKTPOTCXHUYCCKUX 3aKOHOB, aHa-JIM3a U CUHTE3a
QJICKTPHUYCCKUX ueneﬁ, 0cobeHHOCTER (byHKL[I/IOHI/IpOBaHI/ISI KOMIIOHCHTOB CHCTEM OOCCIICUCHUS JABHIKCHUA ITOC310B.

1.2

3anauu OCBOCHHSI JUCLUHUILIMHBL: OBJIAJCTh TEOPETUYECKUMH 3HAHUSIMHU 110 YCTPOMCTBY, IPUHLHUITY PabOThI, METOAaM
pacdera, KOHCTPYHPOBAHUIO, YCIOBHAM JKCILTyaTallMH IEKTPUYECKUX MAIIMH U CHCTEM 3JIEKTPOIIPUBOA;

13

OBJIAJETh IPAKTUYECKUMH HABbIKaMH 110 HaJlaJIKe, SKCILIyaTallluu, aHalIu3y paboThl, IPOBEICHUIO YKCIIEPUMEHTAIbHBIX
UCCIIEJOBaHUM U MCIIBITAHUN YKa3aHHBIX YCTPOMCTB.

2. MECTO JUCHUILIUHBI (MOIY.JI5I) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Hukn (pazngen) OI1: |B1.0.26

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSA U CITUIIJINHBI

(MOJYJIST)

OIIK-4 CiocoOeH BBIIOJIHATH IMPOCKTUPOBAHUE U PACUYET TPAHCIIOPTHBIX 00BEKTOB B COOTBETCTBHH C Tpe60BaHI/IHMI/I HOPMaTUBHBIX
JOKYMEHTOB

OIIK-4.5 IIpumMeHseT MeTO/Ibl HHKEHEPHBIX PACYETOB IIPHU MPOEKTUPOBAHUHU 3JIEMEHTOB M YCTPOHCTB AJIEKTPUIECKUX MAIIUH

B pe3yabTarte 0cBOCHMS AMCHUIIIMHBI (MOAYJIs) 00y4aIOLIUIiCsH T0KeH

3.1

3HaTh:

3.11

BUIBI DJICKTPUICCKUX MAIIUH U UX IIPUHIUII I(eflCTBHH.

3.2

YMeThb:

321

AHAJIM3UPOBATH MEXaHUYCCKUEC U pa60-me XapaKTCPUCTHUKH IJICKTPUICCKUX MallluH.

3.3

Baanernb:

33.1

OCHOBAaMHU aHaJIn3a 3JICKTPUYCCKNUX MalllUH.

4. CTPYKTYPA U COJEPKAHUE JUCIAIIINHBI (MOYJIsT)

Kon

3aHATUA Kypc

HaunmeHnoBaHue pa3/iesioB U TeM /BU/I 3aHATHsI/ Cemectp / | Hacos | IIpumeuanue

Pa3nen 1. BBenenne
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Pa3BuTHE ANIEKTPOIHEPTETUKY M 3HAYCHUE IEKTPUYECKUX MAIIUH U 3 1
TpaHc(HOPMATOPOB B 3JIEKTPOIHEPTETUIECKOM IIpoLIecce U Ha
JKeJIE3HOZOPOXKHOM TpaHcnopTe. Kitaccudukanus 3JeKTpHYECKUX MaIIKH.
Omnpenenenue NOHATH ANIEKTponpuBoAa. McTopus pa3BUTHS SIEKTPOIIPUBOAA U
€ro poJib B COBPEMEHHOM MPOU3BOJICTBE U JKEJIE3HOJOPOKHOM TPAHCIIOPTE.
OO6u11e BOIIpOCH 3JIEKTPOMEXaHMUECKOT0 peodpa3oBanus sHepruu. [lorepu
mortHocty U KITJ[ anextpudeckux mamuH. HarpeBanve u oxnaxaeHue
NEKTPUYECKUX MalIvH. JlonyCcTHUMbIE TeMIIEpaTypbl HarpeBa U KJI1acchl
n3ossiuuy. CrocoOs! oxmaxaeHus. /JIex/

Paznen 2. TpancdopmaTopsl

2.1

TpanchopmaTtopsl. OCHOBHBIE ONPEIENCHUS U YJIEMEHTHI KOHCTPYKIIUH 3 1
tpancpopmaropoB. Teopust pabodero npoiecca ogHodazHOro TpaHchopmaTopa
IIPU XOJIOCTOM XOJI€ M Harpy3ke. Y paBHeHUs deKTpoaBkymux cui (9JC) u
MarauToaBmwkyumx cuit (MIC) tpancdopmaropa. /Jlex/

2.2

OrmpezesieHre OCHOBHBIX MApaMETPOB M XapaKTEPHCTHK OJHO(PA3HOTO 3 2
Tpancopmaropa. /J1ad/

2.3

Pacuer napameTpoB tpancopmaropa (IJC, Tok, kodppuuueHT 3 2
TpaHcdopmanuH u T. 1.). [locTpoeHre BeKTOPHBIX quarpamm. OnpereneHue
norepb U KI1/] tpanchopmaropa. Pacuer napamerpoB TpancopmMaTopoB mnpu
napajuieJIbHOM pekume paboTsl. /TIp/
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[puBeneHHsIi TpanchopMaTop, GOpMyIIBI IPUBEICHHUS, CXEMBI 3aMeNIeHHS 3 6
IPUBEJCHHOr0 TpaHcdopmaropa. OnpeeneHne napaMeTpoB CXeMbl 3aMEICHUS
13 ONBITOB XOJIOCTOTO XOJIa U KOPOTKOTO 3aMbIKaHUsL. [loTepn MOIHOCTH U

k03 dunrent nonesznoro aeiicreus (KI1/I). BextopHas auarpaMMa TOKOB U
HaNpsDKSHUH IpH aKTHBHO-MHAYKTUBHOM Harpy3ke. BHEIIHSS XapakTeprcTHKa
tpanchopmatopa. /Cp/

2.5

MarauTHbIE CHCTEMBI, CXEMBI U TPYIIIbI COSAUHEHUS 0OMOTOK TpeX(a3HbIX 3 6
tpanchopmaTopo. [lapammiensHas padora TpexdaszHbIX TpaHCHOPMATOPOB
(cxema BKJIFOUEHHMSI, YCIIOBUSI BKIIIOYCHUS, paclpeieJICHUEe Harpy3KH).
ABrorpancdopmaTopsl. Cxema BKIHOUEHHsI 00MOTOK, 0COOEHHOCTh
xapakTepuctuk. /Cp/




2.6

Vi3ydeHne MaTepuaaoB UCHOIB3YEMBIX IIPH H3TOTOBJICHAE TPAaHC(HOPMATOPOB.
Mapku cTany ¥ BUABI H30JISILUN IUIACTHH. THIIBI 0OMOTOK ¥ BU/IBI H30JISILIUU B
TpaHcdopmarope. /Cp/

2.7

Br16op tuna u pacuer oomMorox BH 1 HH MonHbIX cHI0BBIX TpaHC(HOPMATOPOB.
/Cp/

2.8

Pacuer oreps KOPOTKOTO 3aMbIKAHHS M HATIPSHKECHUS KOPOTKOTO 3aMBIKAHHS
MOUIHBIX CHJIOBBIX TpaHchopmaropos. /Cp/

Pasznen 3. MamyHbI NOCTOSTHHOIO TOKA
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IpuHIUIT paOoThI SIEKTPUIECKUX MAIIUH. MalIMHBI IIOCTOSHHOTO TOKA.
VeTpoiCcTBO OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIUM MAIMH TOCTOSHHOIO TOKA.
CaoticTBa KoyiekTopa. OOMOTKH SKOPs MAIUH IOCTOSHHOIO TOKA (IETIEBIE,
BOJIHOBBIE, CMELIAHHEIE), IPUHIIUII KX 00pa30BaHMs, OCHOBHBIE PACUETHBIE
cootHoIeHus. BeiBo ypasuenus 3J[C, HHIYKTUPYEMOM B 0OOMOTKAX SIKOPSI.
/J1ex/

3.2

HccnenoBanue aBuraTess MOCTOSHHOTO TOKa napajujieJIbHOro B036y)K,H6HI/If{.
/J1ab/

3.3

MaruutHas LCTb JICKTPUICCKUX MAIINH IMMOCTOAHHOT'O TOKa IIPHU XOJIOCTOM XO€
1 Harpyske. MarHuTHas XapaKTepUCTHKA MAIIIHBL, KO3(Q(OUIHEHT HACHIIICHHS.
Peaxuus sikops. Bnusnue peakuuu sikopst Ha 3/1C MalvHbI 1 HANPSKEHUE MEXK LY
CMEKHBIMH KOJIIEKTOPHBIMHE ITacTHHAMU. CIIOCOOBI G0PBOBI ¢ peaknueit sKops.
CyILHOCTb mpoliecca KOMMYTalUH, cnocoObl ee ynydmenus. /Cp/

3.4

I'eneparopsl mocrostHHOro TOKa. Kitaccudukaius reHepatopoB Mo crnocooy
B030Yy>k1eHUs. OCHOBHBIE XapaKTEePHCTUKH T€HEPAaTOPOB C Pa3INIHEIMH
crniocobamu Bo30yskaeHus. [Ipouece u ycnoBus caMoBO30YKICHHUS TEHEPATOPOB €
caMoBO30yX/eHIeM. Y paBHEeHHe paBHOBecus HanpsoxeHns 1 DJC sxopHOil meny.
YpaBHeHHE MOMEHTOB. [IpuHIMI 00PaTUMOCTH 3IEKTPUUECKUX MamuH. /Cp/
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JIBUraTeny MOCTOSIHHOTO TOKA. JJIEKTPOMArHUTHBI MOMEHT U YpaBHEHHE
MOMEHTOB. DIIEKTPOMEXaHUYECKNE, MEXaHHUECKHE U paboune XapaKTePHUCTHKU
JIBUTATEJICH pa3IMYHOro criocoda Bo30ykacHust. O0IaCTH MPUMEHEHHUS
JIBUTATENICH C pa3InYHBIMU cIoco0aMu Bo30yxaeHus. /Cp/

3.6

Uccnenosanue I'TIT ¢ HezaBucuMbIM Bo30yxaeHuem. /Cp/

3.7

HccnenoBanue reHeparopa MOCTOSIHHOTO TOKA HapauleIbHOTO BO30YKICHNUS.
/Cp/

3.8

Pacuet 1 nocTpoeHue cXeM SKOPHBIX 0OMOTOK MAIIMH IOCTOSHHOTO ToKa. /Cp/

3.9

PacdeT xapaKkTepHCTHK MallHH HOCTOSHHOTO TOKa B peXXUMe TeHepaTopa U
nsurarens. [loctpoenne MexaHMUECKUX XapakTepucTuk. /Cp/

Paznen 4. Mamunbl IepeMeHHOT0 TOKA

41

Knaccudukanus Mamms nepeMeHHOro Toka. OCHOBHBIE 3JIEMEHTHI KOHCTPYKIUH.
TpeGoBanus, npeabsBisieMbie K 00MoTkaM ctatopa. MJIC ogHodas3Hoit n
TpexdaszHoit oomMoTok. BeiBon popmyinsl JIC 0OMOTOK cTaTOpa. ACHHXPOHHBIE U
CHUHXpPOHHBIE MamHbl. KoHCTpyKIMs U npuHIun nevicteus. Obpa3oBaHue
BPALIAIOIIEr0oCss MAarHUTHOTO TOJISL, IpUHIHUN JeiicTBus. /Jlex/

4.2

PacueTr mycKOBBIX PEOCTATOB ISl 3AMyCKa IBUTATEIS MTOCTOSHHOTO
MEPEMEHHOT0 TOKa. [locTpoeHe MeXaHUYECKUX XapakTepucTuk. /TIp/

4.3

Omnpenenenne Mmexanndeckoii xapaktepuctuku N = f(M), n = f(Rf) tpexdaszmoro
ACHHXPOHHOTO jBUraresst. Onpejenerue paboyrx XapakTepUCTUK TPeX(PazHOTo
AJl. /Cp/

4.4

Vi3y4eHne IpUHIUIIOB IIOCTPOCHUS IEKTPHIECKUX CXEM YIPABICHHS MalllnHAMHA
HOCTOSIHHOTO ¥ IIEPEMEHHOro Toka. CTPYKTYPHBIH CHHTE3 THIIOBBIX 0a30BBIX
cucteM ynpasnenus. /Cp/

Paznesa 5. CamocTosiTesbHast padora

51

Ionroroska k nekuusim /Cp/

5.2

IMonroroska k sabopaTopHubiM padotam /Cp/

53

[onroroBka k npakTuyeckuM 3ausTusm /Cp/

54

Brimonnenue kypcooii pabotsl. Tema: "IIpoekTupoBaHue CHIOBOTO
TpaHchopmaropa ¢ MacisiHbIM oxyaxaeruem" /Cp/

34,5




Paznen 6. KoHTaKTHBIE Yachl HA ATTECTALMIO

6.1 KP /KA/ 3 1,5

6.2 3auer /KO/ 3 0,25

5. OHEHOYHBIE MATEPHUAJIbI

OrieHOYHBIE MaTEPHAIbI IS [IPOBEACHHUS TPOMEXYTOYHO aTTecTaly 00yYaroIIiXcsl IPUBEACHBI B IPHIIOKEHUU K paboyeit
nporpamMme JUCLUIIIMHEL.

@DOpMBI 1 BUBI TEKYIIETO KOHTPOJIS [0 AUCLUILINHE (MOJLYIII0), BUIbI 3a1aHUI, KPUTEPHU MX OLIEHHUBAHHS, paclpe/ieeHiue 6aJuIoB 110
BU/IaM TEKYILEro KOHTPOJIS pa3padaThIBalOTCS MPEIoIaBaTeIeM AUCIHUILIMHBI C Y4€TOM €€ CIeHU(UKU U TOBOJASATCS IO CBEICHHS
00ydJaroIuXxcs Ha IEPBOM y4eOHOM 3aHSITHH.

Texyuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISCTCS MpENoJaBaTesieM JUCHMIUIMHBL  (MOZIYNs), Kak IpaBuio,

IyTeM IPOBEPKH MHCBMEHHBIX paboT, MPEAyCMOTPEHHBIX PabOYMMU MPOrpaMMaMM AWCLMIUIMH B pPaMKax KOHTaKTHON
paboThI u CaMOCTOATEIbHON paboThI 00yJaroImuxcsl.

6. YYHEBHO-METOANYECKOE U UTHO®POPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIUHbBI (MOAY JIS)
6.1. PexomeHnnyemas autepatypa

6.1.1. OcHoBHas1 TUTEpPaTypa

ABTODEI, COCTaBUTEIHN 3arnasue Uznarensc Dn. ampec
TBO, TOJ
JI1.1  |Komsuios . I1. DekTpuuecKre MAImUHbL B 2 T. ToMm 1: YueOHUK st Mocksa: https://urait.ru/bcode/451783
BY30B IOpaiir,
2020
JI1.2 |Komnsuios U. I1. DnexTpuyeckue MamuHel B 2 T. Tom 2: YueOHUK st Mocksa: https://urait.ru/bcode/451784
BY30B IOpaiir,
2020

6.1.2. lonoHUTEbHAS JIUTEpaTypa

ABTODEI, COCTaBUTEHN 3arnaBsue N3parennc D1. ampec
TBO, TOJ
JI2.1 |Kucenes B. 1., DJIeKTPOTEXHUKA M DJIEKTpOHKKA B 3 T. Tom 2. Mocksa: https://urait.ru/bcode/450783
Kysnenos 9. B., DJEeKTPOMarHUTHBIE YCTPOICTBA U JIEKTPUYECKUE IOpaiir,
Kombuios A. 1., MAaIUHBL: Y4YeOHHUK U PAKTHKYM JIJIsl BY30B 2020
Jlynun B. I1.

6.2 Un¢dopManmoHHbIe TEXHOJOTHH, HCIOJIb3yeMble P OCYIIeCTBJIeHHH 00pa30BaTeJIbHOI0 NMpoLecca Mo JMCHUIINHE
(MoxayJiio)

6.2.1 IlepeyeHb JULIEH3MOHHOTO 1 CBOOOIHO PACIPOCTPAHSIEMOr0 NPOrpaMMHOI0 o0ecneyeHus

6.2.1.1| Libre Office

6.2.2 [lepeyenb mpodeccHOHATBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|ba3a naHHBIX COBETA I10 JKEJIE3HOJOPOKHOMY TPAHCHOPTY rOCyIapcTB-y4acTHUKOB CoapyskecTBa - WWW.Sovetgt.ru

6.2.2.2|ba3a nanubix O0beAMHEHHS TPOM3BOUTENICH JKEIe3HOIOPOKHON TEXHUKH - WWW.0PZt.ru

6.2.2.3|ba3a nanabix HekoMMep4eckoro napTHEpCTBa IPOU3BOIUTENCH 1 MOJIB30BATEIIEH KEJIE3HOIOPOXKHOIO OJBHIKHOTO
cocraBa «O0beJMHEHHE BarOHOCTPOUTEIICH - WWW.OVST.If

6.2.2.4|ba3a mauusix Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.5|ba3a maunbix ['ocymapcTBeHHBIX cTanmaptos: http://gostexpert.ru/



https://urait.ru/bcode/451783
https://urait.ru/bcode/451784
https://urait.ru/bcode/450783

6.2.2.6

baza nannbix «Kenesnomopoxusie mepeBo3kn» https://cargo-report.info/

6.2.2.7

baza Jlanasrx ACITVKT

6.2.2.8

OrtkpeIThie faHHbIe Pocxkennopa http://www.roszeldor.ru/opendata

6.2.2.9

HudopmarronHo-crnpaBounas cucrema «I'apanr»

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUIIJIMHBI (MOY JIs1)

7.1

y‘IC6HbIC Ay JUTOPHUU TSI IPOBEACHUA 3aHATHI JICKHUOHHOT'O THUIIa, YKOMIUICKTOBAHHBIC CHCHHaﬂHSI/IpOBaHHOﬁ M€6CJ'H>I-O u
TEXHUYCCKUMH CPEIICTBAMH O0YUYCHHS: MYyJIbTHMEIUITHOE 000pyJ0BaHKE ISl IPEJOCTaBIeHHs yueOHON nH(popManum
0OJBLION ayAMTOPHUU W/UIIH 3BYKOYCHIIMBaOIee 000pyJ0BaHHE (CTAllIOHAPHOE HITH MEPEHOCHOE).

7.2

V4eOHbIe ay TUTOPHH IJIs IPOBEACHHUS 3aHATHI CEMUHAPCKOTO TUIIA, TPYIIIIOBBIX M HHIMBH/yalbHBIX KOHCYJIBTALHH,
TCKYLIETO KOHTPOJIA U HpOMC)KyTO‘{HOP’I aTTeCTalliy, YKOMIUICKTOBAHHBIC CHCI_II/IaJ'Il/BI/IpOBaHHOﬁ MeOEIIbIO0 U TEXHUYECKUMU
cpeacTBaMu 00yYeHUs: MyJIbTUHMEANIHOE 000pyA0BaHIE H/WITH 3BYKOYCHIIHBaIOLIee 000py/10BaHHe (CTALMOHAPHOE HITH
[IEPEHOCHOE).

7.3

JlaGoparopuu, OCHAIlIEHHbIE CHeHUaIbHBIM 1a00paTopHbBIM o00opy10BaHNEM

7.4

IMomemienus A7t KypcoBOTO MPOEKTUPOBAHMUS / BBIOIHEHUS KYPCOBBIX Pa0OT, YKOMILIEKTOBAHHbIE CIIELMAIN3NPOBAaHHON
MeOeNbIo U TEXHHYECKIMH CPeCTBAMH 00ydIeHHs (CTallHOHAPHBIMH WIIH IIEPEHOCHBIMH).

7.5

[MomerieHust U1 CaMOCTOSITENbHONW PabOTHI, OCHAILIEHHBIE KOMIIBIOTEPHOI TEXHUKOW C BO3MOYXKHOCTBIO MOJKITIOYEHHS K
cetn"Unrepuer”

7.6

IMomerenust i XpaHeHHsI U MPO(YUITAKTUIESCKOTO 00CTyKUBaHUs y4eOHOTO 000PYA0BaHNS.




