MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

\_

\

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),

KaK KOMIIOHEHT 00pa30BaTeIbHON POTrpaMMbl
BBICIIEr0 00pa3oBaHus - IporpaMma GakaaaBpuara
0 HaNPaBJICHHIO IOATOTOBKU
27.03.04 YrpaBneHue B TEXHUYECKUX CUCTEMAX,
yTBepKJIeHHOU nepBbIM npopekropom GPI'AOY BO
PYT (MUUT) Tumonunsm B.C.

J

PABOYASI MPOT'PAMMA JAUCHMITJIMHBI (MOJIY.JIST)

IIpoexkTHAS 1eATEJIBHOCTD

Hanpagnenue noarotoBku:

27.03.04 YrpaBieHre B TEXHAYECKUX CUCTEMAX

Hanpasnennocts (mpoduis):  ABTOMATH3alUs  YIOPaBICHUS  CHUCTEMaMH
anekTpocHaOxkenus. Jus crymentop  KHP
(IT0Y)
®dopma oOydeHUS: Ounas
-

PaGouas mporpaMma JUCIUIIINHEL (MOTYJIs) B BUJIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM MH(OPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHMBEPCUTETOM M COOTBETCTBYET OPUTHHAITY

- J

Ipocras »nekTpoHHast noAnuck, BeiganHas ®ICAOY BO PYT
(MUUT)
ID noamucu: 3221
Hoamucan:  3aBeyromwmii kadenpoit Lllepmorun Makcum
Banepresnu

Jlara: 01.09.2026




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Ha ceromuAmHuii neHp albTepHATUBHAs JHEpreTuka B Poccum TONbKO
HAaYMHACT pa3BUBATHCS, OJHAKO, BCE 4Yallle JIIOAW XOTAT MCIOJIb30BaTh
HEUCCSIKaeMble MCTOYHMKHM JHEPIMM, KOTOpbIE HE 3arps3HsIOT aTMochepy Hu
IPUPOAY, HE BPEIAT SKOJOTHH, U IIPH 3TOM JAIOT CBET U TEIUIO. B Hay4HBIX Kpyrax
JABHO IIOJICYMTAHO, YTO HEJIEIBHOE KOJIMYECTBO NOCTynaromein s3ueprun CoJlHIa B
HECKOJIBKO pPa3 MpPEBBIIIAET MHUPOBBIE 3allaChl TOIUIMBHBIX PECYPCOB ILIAHETBHI.
OnHako UCTIONAB3YETCS 3TOT MOTEHIMAT B MU3EPHBIX KOJIMYECTBAX, CYHUTAETCS Uy Th
JU HE DK30TUYECKUM, a IMPOMBIIUIEHHOE INPUMEHEHUE TAaKOM J3HEPTHUM — ITO
OTJaJIEHHOE Oyay1iee.

Bce anexTpoctaHmuu, paboTrarolmue Mo TPAAULMU Ha YIJIEBOJOPOIHOM
TOILTUBE, 3arpsA3HSIIOT aTMOoc(hepy, aTOMHbBIE CTAaHLIMK — BOOOIIE OYE€Hb OMACHBIN
BHUJl BBIPAOOTKHM AJIEKTPHUYECTBA. A COJIHEUHO-BETPOBAsS IHEPreTHUKA CHOCOOHA
IIOJIHOCTBIO PELIMTh BOIPOC C DKOJOTMEH, 1aTh HEOOXOAUMOE KOJIMYECTBO
JIEKTPUYECTBA, IIPX 3TOM OHA a0COJIIOTHO Oe30macHa. Vcrosb30BaTh TAKUE BETPO-
COJIHLIE-3JIEKTPOCTAHLIUHA MOKHO B JIFOOOH TOUKE IUIAHETHI, [IOTOMY YTO IJIOTHOCTb
IIOTOKA COJIHEYHOT'0 U3IIy4YEHHUS JOCTATOYHO BBICOKA.

Cdepa npruMeHeHuUs albTepHATUBHON AJIEKTPOIHEPIETUKH OOIIMpPHA: A0Ma,
oduChl, IEKTPOMOOUIIN U 3JIEKTPOOYCHI, Karepa U SIXThl, TEPMHUHAJIBI OIUIATHI,
CUCTEMBbI O€3011aCHOCTHU ABUXECHUS U T.JI.

B mpoekre mpemaraercss  MCClenoBaTh, MOHATh W IPUMEHUTH
aJIbTEPHATUBHYIO DHEPTETUKY AJISI IOANUTKU KOPITyCOB POJHOM ajJbMa-mMaTep.

2. [Inanupyembie pe3yiabTaThl 00yUEHUS IO TUCHIUTITHHE (MOIYIIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHuUs M0 AUCUMILTMHE (MOYIIO):

IMK-2 - CnocobeH MpOBOAUTH JKCIEPTU3Y M pa3pabarbiBaTh MPOEKTHI
AJIEMEHTOB, y3JI0B U OJIOKOB CPEJICTB aBTOMATH3AIMU YIPABJICHHUS CHUCTEMaMH
AJICKTPOCHAOKEHUS .

OOGy4eHwue 1o JUCUUIUIMHE (MOAYJII0) PEANoJaraeT, 4To Mo €ro pe3yJibTaTamMm
oOyyaroruiicst Oyier:

3Harth:

CucteMHBI TIOAXOA K PEUICHUIO 3a/ad, NPUHIMN JIEKOMITO3UIINH,
HEOOXOAMMBINA M JOCTATOYHBIA HAOOPHI PUBHKO-TEXHUUECKUX 3aKOHOB M JAHHBIX
JUTSI pelaeMoi 3aa4u, OCHOBBI COCTaBJICHUSI TEXHUUYECKHUX 3aJaHHM, TEXHUKO-



SKOHOMMYECKHUX 000CHOBAHUM, COCTaB MPOSKTHOM JOKYMEHTAIIMU, HOPMATUBHBIC
nokyMentbl, CHull, TOCT, CTVY ans peuiaemoii 3anaun

YMmers:

['pamoTHO (pOopMyIHpPOBATH OMHMCAHWE MPOEKTA, ITAMOB PadOT HA HAYYHO-
TEXHUYECKOM SI3bIKE, peliaTh HayYHO-TEXHHYECKHE 3a/Jaud, TMPOBEPSTh
aJIeKBATHOCTb PEIICHUS, MpopadaThIBaTh KOHCTPYKTHUB PEIICHUN, peaIu30BbIBATh
AJIEMEHTHI PEIICHUH B Ja00paTOPHOM UCIIOTHEHUHN

Baaners:

CoBpEeMEHHBIMU  BBIYUCIMUTEIIBHOM  TEXHUKOW M MPOrpaMMHBIMU
KOMIUIEKCAMHM II0 COCTAaBJICHHI0 TEXHHYECKOM JOKYMEHTBUMU M YEpPTEKEN
MPOEKTOB, HaBbIKaMU pabOThl B KOMaHJE, COBPEMEHHBIMH CpEICTBAMHU
KOMMYHMKAIIMH I YCIICIHOIO PELICHNs HAyYHO-TEXHUYECKUX 3a1a4

3HaTh:

CocTaB MPOEKTHON JOKYMEHTAllUM, CTaJud MPOCKTHUPOBAHHS, COCTaB
pacuéros, ANIEKTPOPU3UICCKHE MOJIEIN 00BEKTOB TPaHCIIOPTHOTO
AIIEKTPOCHAOKEHUS, XapaKTEPUCTUKH CUCTEM TPAHCIIOPTHOTO 3JIEKTPOCHAOKCHHUS
1 HETATOBBIX TOTPEOUTENCH, COCTAaB HOPMATUBHOU JJOKYMEHTAITU!

Ymern:

dopmupoBaTh  MPOCKTHYIO  JOKYMEHTAIlUIO, TPaMOTHO  OQOPMISATH
pe3yJbTaThl Pacy€éTOB B COOTBETCTBUM C TPEOOBAaHUSIMH HOPMATHBHBIX
JIOKYMEHTOB, POBEPSATH aJICKBATHOCTh PACUETOB

Baanern:

COBpEMEHHBIMHA  BBIYMCIUTEIBHOM  TEXHUKOM W MPOrPaMMHBIMU
KOMIUIEKCAMH TI0 MOJICJTUPOBAHUIO, pacdyéTaM, CTaTUCTUYECKOE 00padoTKe,
aHAIM3y W BH3yaIM3allid PE3yJbTaTOB pPAaCUETOB, PYYHBIMA W ITU(GPOBBIMU
croco0aMu PcUETOB ANEKTPUUECKUX CXEM

3HaTh:

DnekTpoduznueckue MOJEIu OOBEKTOB CHCTEM  JJICKTPOCHAOKCHUS
JKEJIC3HBIX JOPOT U METPOIIOJIUTEHOB, UX OTJICIBHBIX JICMEHTOB, XapaKTEPHUCTUKH
CUCTEM DJICKTPOCHAOKECHHS JKEJIC3HBIX JOPOT U METPOITOJIMTCHOB, UX OTACIBbHBIX
AJIEMEHTOB M HETATOBBIX TIOTPEOUTENICH, COCTAB HOPMATUBHOMN JIOKYMEHTAIIUH IS
CUCTEM 3JICKTPOCHAOXKEHUS JKEJIC3HBIX JIOPOT, MPOIECIyPy MPOBEACHUS IKCIIEPTHU3
IIPOCKTOB CHUCTEM DJIEKTPOCHAOXKECHHS JKEJC3HBIX JOPOT M METPOTIOJUTEHOB,
TEXHOJIOTUYECKHE TIPOIECChl TOJIydeHHs, MpeoOpa30BaHUs, paCIpeAcIICHUS
AICKTPOIHEPTHH

YMmeTh:



[IpoBouTh pa3zpabOTKy U IKCIEPTU3Y MPOECKTOB CUCTEM DJIEKTPOCHAOKEHHUS
KEJIE3HbIX JIOPOr M  METPOINOJIUTEHOB, MX OTHEJIbHBIX JJIEMEHTOB H
TEXHOJIOTHYECKUX IMPOLIECCOB, B TOM YHCIE, C HCHOJb30BAHUEM CHUCTEM
ABTOMAaTU3HPOBAHHOTO IPOEKTUPOBAHHUS

Baaners:

MetogamMu pa3pabOTKM M TPOBEACHUS OKCIEPTHU3 IMPOEKTOB CHUCTEM
AJIEKTPOCHAOXKEHUSI JKEJIE3HBIX JIOPOT U METPOIOJIUTEHOB, WX OTJCIBbHBIX
3JIEMEHTOB M TEXHOJIOTUYECKHUX MPOIIECCOB, B TOM YHUCJIE, C HMCIOJIb30BAHUEM
ABTOMATHU3UPOBAHHBIX CUCTEM

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUILUIMHBI (MOTYJIS).

OO6mast TpyAOEMKOCTh JTUCHMIUIMHBI (MOJyJisi) coctaBisier 16 3.e. (576
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsl) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorMYeCKUMH  padOTHUKaAMU U (WIM)  JIHIaMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHATHI:

Konnuectso yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero
Nel | Ne2 | Ne3 | Ne4
KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 128 32 32 32 32
B ToMm uncne:
3aHATHSA CEMUHAPCKOTO TUIA 128 32 32 32 32

3.3. O6bemM mucHUIUIMHBL (MOIyYJisA) B (OpME CaMOCTOSITENIbHONW padoThI
oOyuarommxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMH K peaTu3aiuu
oOpa3oBaTeIbHOM MpOrpaMMbl HAa HHBIX YCJIOBHUAX, TMPHU MPOBEIACHUU
MIPOMEXKYTOUHOM aTTecTalnu cocTapisieT 448 akageMuyeckux yaca (0B).

3.4. IIpu 00y4eHnu o MHANBUAYAIBHOMY Y4eOHOMY ILJIaHY, B TOM YHCIIE [IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yYaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00y4aroIUXCsl ¢ NeAaroruuecKuMu pabOTHUKaMU U (UJIN)
JUIIAMH, TIPUBJIEKAaEMbIMH K peaiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TIPH MIPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.




4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).
4.1. 3aHsaTus JIEKIIMOHHOIO TUIIA.

He npenycMoTpeHO yueOHBIM TIaHOM

4.2. 3aHATHS CEMHUHAPCKOTO THIIA.

[IpakTrueckue 3aHATHS

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

3HAKOMCTBO C OCHOBaMU HOJ'IyrIpOBO,Z[HPIKOBOfI TCXHUKHU U @OTOSHGKTpI/I‘erCKI/IX
npeoOpazoBaresnei

VYSCHUTH MOZEIb AIEKTPOHHO-IBIPOYHON IPOBOMMOCTH, PACCMOTPETH BUJIBI IpeoOpa3oBaTesei:
(oroanexTpuueckui, snemenT [lenbrbe, anemenT Xoiia, anemeHT [lokkenbea u T.4.. PoToBOIBTANUECKHE
peoOpa3oBaTEeNH.

OCHOBHBIE XapaKTEPUCTUKH (POTODIIEKTPUIECKUX ITpeodpa3oBarene
HCCHG,I[OB&HH@ Fa6apI/ITHLIX HOKaSaTeHeﬁ, MaTCprUaIOB U3IrOTOBJICHUS, IIPOYHOCTHBIX XapaKTCPHUCTHUK,
BAPUAHTOB UCIIOJIHCHUS N Z[HSaﬁHa U T.O.

I/I3yquI/Ie CXEM IIUTaHUS JJICKTPUICCKUX KOMIIOHCHTOB OT COJIHCYHBIX 6aTapeI71
HccnenoBanue MOLTHOCTH, HATPY304HOW CIIOCOOHOCTH, KOJMUYECTBA 3JIEMEHTOB, pa3Mep JIEMEHTOB,
BOJIbTaXX 0€3 HArpy3KH, pabo4mii BOJBTAXK, TOK KOPOTKOTO 3aMbIKaHHs, paOb0Ynil TOK, MaKCUMAJIbHBIN
BOJIbTAX, 3()(PEKTHUBHOCTH MOAYJISl, 3PPEKTUBHOCTD SUSHKH, BO3MOXKHOCTh NapaJlIebHON pabOThI U T.1I.

HccnenoBanue BIUSHUS TPUPOTHO-TEXHOTCHHBIX (PAKTOPOB Ha pabOTy COIHEYHBIX
Oarapeit

HCCHG,I[OB&HH@ BIIMAHUA Ha 3(1)(1)€KTI/IBHOCTBI yria OCBCHICHHOCTH, HaCTOTHOT'O CIICKTPa OCBCIICHUA
(nH(bpakpacHbIi, yIETpadeoIeTOBBIN), THIIA OCBEIICHHUS (COITHIIE, JIAMIIa HAKAIWBaHU, CBETOIMOTHAS
naMna), 3albIJICHHOCTH, 3aCHC)KCHHOCTH, 3aTyYMaHUBaHW, BX0/Jla U3 CTPOA YaCTU MOBEPXHOCTU U T.[.

CocraBieHne CTPYKTYPHOM CXeMBbI 2JIEKTPOCHA0XKEHUS KOpITyca

3anpoc/onpeaeneHne NapaMeTpoB BHEIIHETO JIETKPOCHAOKEHNUS, COCTaBIEHHUE CTPYKTYPHI IOTpeOUTeNeH,
UX KaTeropusalys, onpeaeneHue Mectononaoxenus 1119, cocrapaeHne cTpyKTYpHOH CXeMBI TOPOJICKOH
MOCTAaHIIH.

CocraBieHne No3TaXHOro MIaHa AMEKTPUUYECKOM MoACTaHIU ¢ PoTopUKcaueit
[IpoBeneHne rabapuTHEIX H3MEPEHUH BHYTPEHHETO MPOCTPAHCTBA MOACTAaHINH, POTOrpadupoBaHUE BCETO
QJICKTPOTCXHUICCKOI'O O60pyZ[OBaHI/I$I, OIIpCACIICHNUE TUIIOB, KOJINYCCTBA, MAapOK, MOIHHOCTGI;‘I
IEKTPOTEXHHUYECKOTO 000PYIOBaHUS.

HpOBeI[eHI/Ie 3aMCPOB TCIUIOOHCPICTUYCCKUX XaPAKTCPUCTUK paGOTbI noaACTaHIIMH
IIpoBenenne INTENBHBIX 3aMEPOB TOKOB, HAIIPSKESHHUS, MOIIIHOCTH, TAPMOHHUYECKOT0 COCTaBa, XapaKkTepa
notpebieHus. @opMHUpOBaHUE TEIUIOBH3MOHHON KapTHHBI paboTH 000pyAOBaHHS.

CocraBneHue IEKTPUIECKON CXeMBbI AIEKTPOCcHa0)eHus 10 mocneaaux 1D
OTpHCOBKA C UCIIOJIL30BAHUEM YCIIOBHBIX I'paMIeCcKUX H300pasKeHui U paBuil 0(hOpMIICHUS
AIEKTPUUECKUX CXEM IEKTPHUECKON CXEMBbI 3JIEKTPOCHA0MKEHH KOPILyCa OT CUCTEMbI BHEILIIHETO
UIEKTpOocHaOKeHUs 10 nocneaHux 113D

Pacuér HeoO6x0IMMO# MOIITHOCTH 3NIEKTPOCTAHITUN

Ha ocHoBe paboT 1o 3Tamy 2 onpeaenuTs cocTaB MOTpeduTenel, xapakTep Harpy30K H, ¢ yI€TOM
MEPCHOEKTUBHOTO Pa3BUTHA pacCUNUTATh HeO6XO}ll/IMy}O MOMIHOCTD 3JICKTPOCTAHIIUH. VYuecth
TEXHOJOTMYCCKHUEC l'lOTepI/I, KOZ)q)q)I/ILII/ICHT MOIITHOCTH, HI/ITaHI/Iﬁ JOIIOJIHUTCIIBHBIX CUCTEM MOHI/ITOpI/IHFa,
aABTOMATHUKU U T.A..

10

Pacuér konruecTBa COTHEUHbIX OaTtapeit
Ha ocnoBe pa6ot 1o stamy 1 u 2.1 BEIOpaTh THIT COJTHEYHBIX OaTapei M ONpeesuTh HX KOJIMYECTBO.
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11 |KoMIOHOBKA JOTIOTHHUTEIHHBIX (YHKIIMOHATHHBIX Y3JI0B
Ha ocHoBe 3HaHuii o poAac Toka, pa60T I10 3TaramM 1,2 u3 OIPECACINUTD HeO6XO,HI/IMOG JOIIOJITHUTEIIBHOC
00opyoBaHue

12 |CocraBiieHHE OJHOJIMHEWHON CXEMBI AJICKTPOCTAHITII
Ha ocHose pa60T 110 3TaramM 1,2,3 U MpaBujI COCTAaBJICHUA OHHOHHHeﬁHLIX QJICKTPHUUICCKUX CXEM
HapHCOBAaTh CXEMY 3JIEKTPOCTAHIUI

13 |M3yd4eHue OCHOB AJICKTPUIECCKUX MAIIHH
Vacauth MOJACIIb U CXEMBI 3aMCIICHUA TpaHC(bopMaTopa, ABUTATEJIS TOCTOSAHHOI'O TOKA, CHHXPOHHOTO 1
ACUHXPOHHOTO JIBUTaTENICH.

14 |XapaKTepuCTHUKH JICKTPUUECKHUX JBUTATEIICH U T€HEPATOPOB
I/ICCHCL[OBaHI/Ie Fa6apI/ITHI)IX HOKa3aTeJ'Ieﬁ, MaTepruaioB U3IOTOBJICHUS, IPOYHOCTHBIX XapaKTCPUCTUK,
BAapUAHTOB UCTIOJIHCHUS U ,HI/I3E[I>1H3 urT.na. 3HeKTpOHBHI‘aTeJ'IeI71

15 |HccnenoBanue pexuMoB pabOTHI IBUraTelIel U T€HEPATOPOB
HCCHG,I[OB&HH@ MOIIHOCTH, Harpy30qH0171 CHOCO6HOCTI/I, KOJIMYCCTBA 3JIEMCHTOB, Pa3MCp 3JICMCHTOB,
BOJIBTAX 0€3 Harpysku, pa60q1/1171 BOJIbTA’K, TOK KOPOTKOT'O 3aMbIKAHUA, pa60q1/1171 TOK, MaKCHMAaJIbHBIA
BOJIbTaX, 3(Q()EKTUBHOCTE MOAYIIA, 3P PEKTUBHOCTE SUCHKH, BOSMOKHOCTH ITapaJUICIbHON PabOTH U T.1.

16 |[TapamrensHas paboTa reHEPaTOPOB
UccnenoBanue nmapaiienbHOR paboThl reHepaToOpoB Ha ceTh. CHHXPOHU3AIUS C CEThIO.

17 |OcHOBBI CHIIOBOM 31EKTPOHUKU
Hccnenoranue npuniumnos padotel IGBT, MOSFET, IGCT, GTO.

18 |M3yd4eHre NpUHIUIIOB TIOCTPOSHUS U MCCIIE0BaHNE PAOOTHI BRIIPSIMUTENICH U
WHBEPTOPOB
UccnenoBanue cxeMm Ha ocHoBe IGBT Moaynel, cxeM BbIIPSAMUTENENH U HUHBEPTOPOB

19 |M3ydeHue npUHLMIIOB MOCTpOoeHus U uccneaoBanue padorsl DC-DC mpeobpa3oBareseit
N3zyuenne cxeM u xapaktepucTuk paznnaabix DC-DC npeobpa3oBartenei

20 |OCHOBBI NIEKTPOXUMUH, DTEKTPHUUECKUE, DIEKTPOXUMHUYECKHE, HAYKIIMOHHBIC U
TUOpUIHBIE HAKOTIUTEIN SHEPTUU
I/I3y‘I€HI/Ie MNPUHIHUIIOB NOCTPOCHU S IJICKTPUICCKUX, DJICKTPOXUMUYCCKUX, MHAYKIHOHHBIX U FI/I6pI/I,Z[HBIX
HaKONIUTEeNeH OHEPIruu, HUKIIOB 3ap$ma/pa3p$1z[a, CXEM BKIIKOYCHUA U 3alllUThI

21 |OCHOBBI KOMMYTAIIUU IEKTPUICCKOTO TOKA, TUITHI KOMMYTAIIHOHHBIX allapaTos,
YCTPOMCTBO, HA3HAYEHHE, IPUHIUI pabOThI
UccnenoBanue qyroBbIX pa3ps10B MIPU OTKIFOYEHUH LIENU C TOKOM

22 |CxeMbl pacnpeAeNUuTENbHBIX YCTPOMCTB deKTpUuecKux ctaniuid. [lopsaok
MEPEKITIOUYEHNS] KOMMYTAIIMOHHBIX aNapaToB
I/I3y‘I€HI/Ie HIpaBUJI MTOCTPOCHUS CXEM paCPCACTIUTCIIbHBIX YCTpOI‘/‘ICTB QJICKTPHUICCKUX CTaHL[I/Iﬁ " nopsiika
MNEPEKIIOYCHNUA KOMMYTAallMOHHBIX allllapaTOB

23 |CHCTeMBI YJICKTPUYSCKUX 3aIIUT TOICTaHIIHHA
I[yFOBOﬁ pa3psa, €ro OTKIOYCHHUE, CXEMBI, [TAPAMETPLI, BUABI 3allIUT, CXEMbI UX TTIOCTPOCHUA

24 |ABTOMaTHKa dNIEKTPUUECKUX CTAHIIUN U aBTOMATHU3aIUs HJIEKTPOXO03HCTBA
Nccnenoanne cxem AIIB, YPOB, AUP, naTeNIeKTYyaIbHBIX TEPMHHAIOB IIPHCOETNHEHUN

25 |JlexoMmo3uIyst CTpyKTYpHOH U (DYHKIIMOHAJILHON CXeM
Ha ocnoBe pa6ort stanoB 1-6 paspaboraTh AeTaau3aluy CTPYKTYPHOH CXEMBI.

26 |CocraBiieHHE JACTATBHBIX JIEKTPUICCKUX CXeM KXKIO0T0 (PYHKIIMOHAILHOTO OJI0Ka
Ha ocnose pa60T 3Tamnos 1-7 HapUCOBATH JACTAJIbHBIC DJICKTPUICCKUC CXEMbI KaXKJI0TO q)yHKIII/IOHaJ'H)HOFO
Omoka

27 |CocraBieHue cXeM CI1a00TOYHBIX CETEH

Ha ocHoBe pa6ot sTanoB 1-7 HapucoBaTh CXeMBbI C1a00TOYHBIX ceTel
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28 ([IpenBapuTEIbHBIN BRIOOP MapaMETPOB BCEX AIEMEHTOB AJIEKTPUICCKONM CXEMBI
Ha ocHose pa60T 3Tamnos 1-7 paccHyuTaTthb NnNapaMeTpoB BCECX DJIEMCHTOB SHGKTpH‘{eCKOﬁ CXEMBbI
29 [HzydeHue cpelibl MOACTUPOBAHUS CUIIOBBIX AIEKTPOIHEPTETUUECKUX CUCTEM
Pa3pa60TaTL CXEMBbI 3aMCIICHUSA U MOJCJIN BCEX CHUIJIOBBIX 3JIEMCHTOB CXCEMbI
30 [Cozmanue cXeMBbI AIEKTPOCTAHIIMH U BHEITHETO JICKTPOCHAOKEHUS B IPOTPaMMHOM
KOMIUIEKCE
HccnenoBanme rabapuTHRIX TOKa3aTeNel, MaTepHUaIOB M3TOTOBJICHHUS, IPOYHOCTHBIX XapaKTEPUCTHK,
BapruaHTOB UCIIOJIHCHUA U ,HPISaﬁHa nT.nOo.
31 [MonenupoBanue pabo4mXx, BEIHYKICHHBIX U aBAPUUHBIX PEKUMOB pabOThHI CXEMbI
HpOP[?,BO[[CTBO paC'{éTOB pa60q1/1x, BBIHYKJICHHBIX U aBapHﬁHLIX PEKHUMOB pa6OTI>I CXEMBbI
32 |OkoHYaTeIbHBINA BEIOOD MTapaMEeTPOB BCEX AIIEMEHTOB JIEKTPUUECKON CXEMBI U YCTaBOK
AIEKTPUYECKUX 3aILUT
Ha ocHoBe pa60T JTamna 8 IPOU3BECTU OKOHYATCIBHBIN pacqéT apaMeTpOB BCEX BJICMCHTOB
3HeKTpH‘I€CKOﬁ CXCMbI U YCTABOK J3JICKTPUYCCKHUX 3aIlNUT
33 |M3yuenue cocTaBa MPOEKTHON JOKYMEHTAIHN
Pacnmcate cocTas HCO6XO,Z[I/IMLIX TOMOB HpOGKTHOﬁ JAOKYMCHTAIMHU JAJI BBITIOJTHACMOTI'O ITPOCKTA
34 |CocraBieHre TOMOB ITPOEKTHOM JTOKyMeHTauuu ctaauu I1
Pa3paboTtaTh MpOEKTHYIO JOKyMEHTAIHIO cTanuu [1
35 |CocraBieHre TOMOB IPOEKTHOM TOKyMEHTaluu cTaauu P
Pa3paboTaTs mpoeKTHYIO TOKYMEHTAIUIO cTaquu P
36 |3ammTa npoekToB B PocOkcnepruze
HOHFOTOBI/ITLCSI K 3allIUTC MMPOCKTA B P003KCHepTH3€, HpOP‘ITH PCAJIbHYIO WK MTOCTAHOBOYHYIO 3alIUTY
37 |CocTaBieHue CMET CTPOUTEIbHO-MOHTAKHBIX U ITyCKOHAIAJ0UHbIe paboT
CocTaBUTh CMETHI TI0 IIPOEKTY .
38 |3akymnka 060pys0BaHM U COCTaBlIEHHE IUIaH-Tpaduka padboT
Pazpaborats npoekt B MS Project
39 |[Ipon3BOACTBO CTPOUTEIHLHO-MOHTAXKHBIX padOT
Ha ocHoBe paGoT 3TanoB 1-10 BEIMOTHATE CTPOUTEIFHO-MOHTaKHBIE pAOOTHI
40 |[Ipou3BOJCTBO IMyCKOHAIAOYHBIX padoOT
Ha ocHoBe pa6oT 3TanoB 1-10 BBINOIHUTE MyCKOHANAOYHBIX PAOOTHI
41 |[IpoGHBIE MTyCKH, BBOJ CUCTEMBI B IKCILTyaTaIHIO
3ammyCcTUTh CUCTEMY
4.3. CamocrosiTenbHas padoTa 00y4daroIMuXCs.
No
Bun camocrositensHo# paboThI
/1
1 |[ToxroroBka OTYETHOW JOKYMEHTAIIUH U MPE3eHTAINH 110 TeMe «V3yuenue
b oTORIEKTPHUYECKUX TTPeoOpa3oBaTeein»
CocraBieHre TTacTiopTa MOACTAHIINY U CHCTEMBI YJICKTPOCHAOKEHUS KOpITyca
3 |[ToaroToBka OTYETHOM TOKYMEHTAIMU U TIPE3CHTAIINH 110 TeMe «Pa3paboTka
CTPYKTYPHOH M (DYyHKIIMOHATEHOM CXEMBI BETPO-COJIHEYHON IICKTPOCTAHITUI
4 |[ToarotoBka OTYETHOI TOKYMEHTAILIUU U MPE3CHTAIU 10 Teme «3yueHue
BETPOTCHEPATOPOBY
5 |[logroroBka OTYETHOM TOKYMEHTAIIMH U MIPE3CHTAINH 10 TeMe «3ydeHune crnoBoi

AJIEKTPOHUKHU, TPUHITUIIOB TIPEOOPA30BAHUS U HAKOTUICHUS SJICKTPOIHEPTUIY




Bun camocrosTensHOM paboThI

n/m
6 |IlogroroBka OTYETHON JOKYMEHTAIMH U Mpe3eHTalnu 110 TeMe «M3yuenue
KOMMYTAllMOHHBIX aIlllapaToB U CUCTEM aBTOMAaTH3alUH dJIEKTPOXO3sICTBa»
7 llogroroBka OTYETHOW JOKYMEHTALMM U Mpe3eHTanuu 1o reMe «CocraBieHue
IIPUHLUIIAAIBHON IEKTPUYECKON CXEMBI BETPO-COITHEYHOH 2JIEKTPOCTAaHIIUNY
8 |lloaroroBka OTYETHOM JOKYMEHTAIIMH U MPE3eHTalnu 110 TeMe «MoaenupoBaHue
COBMEUIEHHBIX CXEM IIUTaHUs KOPITyCa U BETPO-COJHEUYHOH JIEKTPOCTAHLIUN
9 |IlogroroBka OTYETHOW AOKYMEHTAIMH U Mpe3eHTanuu 1o teMe «CocTraBieHue
MIPOEKTHOM TOKyMeHTauuu crtaguu I1 u Py
10 | [ToaroToBka K MPOMEXYTOYHO aTTeCTALUH.
11 | [ToaroroBka K TEKyIIeMy KOHTPOJIIO.

5. HepequB HBIIaHHﬁ, KOTOPBIC PCKOMCHIAYCTCA

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

HCIIOJIB30BATh IIPpHU

No
/a

bubnuorpadudeckoe onvcanue

Mecto nocryna

DNEKTPOHUKA: YIeOHUK /I OaKaaaBpoB — Se u3jl., mepepad.
u gori., 2013 — 407 c. Munos3opos O.B., [Tankos I.T".
M.:IOpaiir. , 2013

DIIEKTPOHHBINA pecypc

DneKTpoHHbIe MPUOOPHI: yuebHoe nmocobue,2012-333 c.
Yepaskos I'.I". u n1p. PoctoB v//1: m3a-Bo «DeHukcy , 2012

ONeKTPOHHBIN pecypc

DJIEKTPOHHUKA U MHKPOIIPOILIECCOPHAsI TEXHUKA: YICOHHUK,
2013 - 800 c. I'yces B.I"., I'yceB FO.M. M.: Knopyc , 2013

DNeKTPOHHBIN pecypc

NMutanmoHHOe MOIETMPOBAHUE JIEKTPOHHBIX YCTPOUCTB HA
MHUKpOcxemax: MeTtoaudeckue yKka3aHus K 1a00opaTOPHBIM
pabotam KnenioB M. 4., Ctpsnkun JLU. M.: MUUT , 2014

ONEKTPOHHBIN pecypc

YHUBepcallbHBIN 1a00paTOPHBINA CTEH/] 110 3JIEKTPOHUKE:
Meroanyeckue ykazanus k sadbopatopHoit Kapaynos A.H.,
Ka6os C.®., Knenmos M.{., Ctpsnkun JL.U. M.: MUUT ,
2012

DNeKTPOHHBIN pecypc

buUnonspHBIN TPAH3UCTOP U €70 YCHIIUTEIbHBIE CBOWCTBA!
Bbyunpun B.I'., Hepenxuna I'.®., Ctpsnkun JIL.U. M.: MUUT
, 2012

ONEKTPOHHBIN pecypc

KiroueBsle cxembl Ha TpaH3UCTOpax: Meronuueckue
ykazanus k Kapaynos A.H., Crpsankun JLU. M.: MUNT ,
2012

DNEeKTPOHHBIN pecypc

MynbpTUBHOpPATOPHI HA TOTHUYECKUX dJIEMEHTAaX.
Meroanueckue ykazanus K jaboparopHoi padore. Kapaynos
A.H., Byaupun B.I'., Ka6os C.®. M.:.MUUT , 2012

ONEeKTPOHHBIN pecypc

DJeKTpOHHbIE TPUOOPHI U ycTpoicTBa: yueOHUK. ISBN: 978-
5-16-004658-7 Tkauenko ®.A. M: UHDOPA-M , 2011

DNEeKTPOHHBIN pecypc
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OCHOBBI ITOJTYTIPOBOAHUKOBON AIIEKTPOHUKH. YUeOHOe
nocoOwue [Tt By30B. — 2-€ U3J., 1onoiH., 2014- 394 c.
Hrymnos /1. B., Koctronuna I'. I1. M.: I'opsiuas nuHusa —
Temexom , 2014

DIIEKTPOHHBIA pecypc

JIub6epman M. : Tpaucnopr , 1987

11 OCHOBBI PaJIMOICKTPOHUKH U CBSI3H. YUeOHOE MOcoOue it | DIEKTPOHHBIN pecype
BY30B. - 2-€ U3]l., CTEPEOTHIIH.., 2014-542 c. ISBN 978-5-
9912-0252-7 Karanos B.1., buttoros B.K. M.: ['opsiuas
nuHusg — Tenexom , 2014

12 DnekTpoHuka: YuebHoe mocobue ais By308, 2013-204 c. DIIeKTPOHHBIH pecypc
ISBN 978-5-9912-0344-9 Coxkoxos C.B., Turos E.B. M.
I'opstuas nuaus — Tenexkom , 2013

13 HccnenoBanue noxynpoBOJAHUKOBBIX TUOJIOB M YCTPOIMCTB Ha | DJNEKTPOHHBIA pecype
ux ocHoBe Hedénkuna I'.®., Baranos A.B., Ctpsankun JI.U.,
ITon pen. Knenuosa M.JI M. MUNT , 2014

14 DneKkTpoTexHuKa u ocHOBBI AekTponrku H. B. benos, FO. C. | DnekrponHslii pecype
Boukos. Jlanb

15 DIIeKTPOTEXHUKA U OCHOBBI AnekTponuku U. Y. Banos, I'. DIeKTPOHHBII pecypc
. Conosses, B. 5. ®ponos CII6. : Jlans , 2010

1 Amnanorosas u uudponas snextponuka (IlomHbiii Kypce): DIEeKTPOHHBIH pecypc
VYyeOuuk st By30B — 200 c. Onaguuii FO. @., I'mynkun O.I1.,
I'ypoB A.. M.: T'opsuas nunus - Tenekom , 2005

2 UckyccrBo cxemotexuuku: [lep. ¢ anrn.-U3a. 7-€,2011-704 c¢. | DneKTpoHHbIH pecype
Xoposun I1., Xumn V. M. Mup , 2011

3 LabVIEW: nmpakTukyMm 1o 3JI€KTPOHHUKE U DJIeKTPOHHBIH pecype
MUKPOTIPOIIECCOPHOI TeXHUKe. YueOHOe mocoOue /Ui By30B
B. K. baroBpun. Yue6noe nocobue JIMK Ilpecc , 2010

4 Onekrponuka B.W.Jlaunn, H.C.CaBenoB YueOHoe mocobue VueGHas 6ubanoTeka
denuxkc , 2000 Ne2 (aym. 3115)

5 DnekTpoHuKa : y4eb. mocobue s By30B B.I'. I'yces, FO.M. Vyebnas 6ubnnoreka
I'yces YueOHOe mocobue M. : Beicur. mk , 1991 Ne3 (ayn. 4519)

6 COopHUK 3a/1a4 1O 3NIEKTPOTEXHUKE U dekTpoHuke 0. B. DJIEeKTPOHHBIH pecypc
bnanpixko Breicmag mkona , 2013

7 DJEKTPOHMKA Ha KEJIe3HOI0pOKHOM TpaHcnopre P 4. Vuebnas 6ubauoTexa

Ne6 (ayz. 2207)

6. IlepeueHb COBpEMEHHBIX

npo¢eCCUOHATIBHBIX

0a3  JaHHBIX

51

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH

OCBOEHUU JUCUUILIAHBI (MOAYJIA).

nopTat:

http://scbist.com

BOITPOCEI 1 OTBCTHI.

doTomarepuansl,

NudopmanmoHHbIi
eLIBRARY.RU (www.elibrary.ru)

CHBUCT Kene3Homopoxxublii MHGOPMAITMOHHBIN

HOBasi TEXHHWKA, HWH(POPMAIMOHHBIE MaTEpHAIIbI,

noptan  Haydnas  snexkTponHHas  OubiuoTeka



Hayuno-texunueckas oudaunoreka PYT (MUUNT) (http://library.miit.ru)
Poccuiickas ['ocynapcrBennas bubnuoreka http://www.rsl.ru
https://www.electronics-know-how.com/
https://www.powerelectronicsnews.com/
http://www.nfenergo.ru/rus.html

https://www.infineon.com/

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CledYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

MATLAB Simulink (Power Systems)

ETAP

AutoCAD

KOMIIAC 3D

OS MS Windows

MS Office (Word, Excell, PowerPoint, Visio, Access)
MS Project

Embarcadero RAD Studio

8. Omnucanue MaTepUaIbHO-TEXHUYECKOW 0asbl, HEOOXOAUMOU st
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

doToarmapaT co BCIBIIITKON

KoncTpykTop 3HAaTOK « AJIbTEpHATUBHAS SHEPTUS»
Conneunas 6arapes SilaSolar 400Bt PERC ( 5BB )
Ha0Op CBETUJILHUKOB U COJIHIIE.

JIa3epHBIN JaJTbHOMED

TemnnoBuzop uudppoBoit

TokoBbIE KIIECIIH

Konctpykrop Merkur Motors and Gears 3222 M 2.2
nabopaTopus SAECKTPUIECKUX MAIIUH

IGBT moxayns 800A, 3300B, Chopper, [HV
ynpasisiembie ipeodpazoBarenu ¢ [GBT
[Ipeob6pazosarens DC-DC moaynsnbiii TRACO POWER TMR 1210
aKKyMYJISITOPbI

renepartop Tecna, poroBbeie pa3psaaHUKU

tepmunan UaTep-825

yueOHast TAroBas MOACTAHITUS

KommnsrotepHsiii kinacc Ha 15 MammHOMecCT



9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

3auer B 1, 2, 3, 4 cemecTpax.

10. OueHouHBIE MaTEpHUAIBI.

OreHOYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTecTaluu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

npodeccop, TOIEeHT, 1.H. Kadeaps
«DIIEKTPOIHEPTETUKA TPAHCIIOPTA)

CoracoBaHo:

3aBenyrommii kadenpoit 93T

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHU

B.A. I'peuniHukoB

M.B. llleBmrorun

H.A. AunpusiHoBa



