MHHHUCTEPCTBO TPAHCIIOPTA POCCUHUCKOM ®EJEPAIINA

OEJIEPAJBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BbICIHIEI'O OBPA3OBAHUA

«POCCUUCKHUUN YHUBEPCUTET TPAHCIIOPTA»
(PYT (MAHUT)

/

-

Paboyast mporpamma JUCHUIIIAHBI (MOLYJIsE),
KaK KOMIIOHEHT 00pa30BaTesIbHOM IPOrpaMMbl
BBICIIIET0 00pa30BaHUs - IPOrpaMMBbl GakalaBpuara
10 HAIIPABJICHUIO MTOJTOTOBKU
27.03.04 YrpaBneHue B TEXHHYECKUX CUCTEMaX,
yTBEpKJIEHHOI epBbIM npopexkropom PYT (MUUNT)
Tumonunsm B.C.

\

J

PABOYASI MPOTPAMMA JUCLHUILIMHBI (MOIYJIST)

IIpoexTHasA 1eATEJILHOCTD

Hamnpasiienue noaroTtoBku: 27.03.04 YpaBiieHHE B TEXHUYECKUX CUCTEMAX

Hamnpasnennocts (nmpodunb):  ABTOMAaTHU3AIUSA yIIPaBJICHUS CHCTEMaMH

anekTpocHabxenus. s cryaearo KHP

dopma o0ydeHMUS: Ounas

Pabodas mporpamMma AUCIUTLITHHET (MO/IYIs) B BHJIC
JIEKTPOHHOIO JIOKYMEHTA BBITPY’KEHA U3 €JUHON
KOPIOPAaTUBHOW MH(POPMALIMOHHOM CUCTEMBI YIIPABICHHS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY

[Ipocras 31ekTpoHHast MOKCh, BhanHas PYT (MUUT)
ID noanucu: 3221
[Tonnucan: 3aBenyrommii kadenpoit Llepmorun Makcum
Banepresuu
Jara: 01.06.2024




1. OO1ue cBeeHus O JUCHUIUIUHE (MOJTYJIE).

Ha ceronHsmHuil neHb anbTepHATHBHAs »HHEpreTuka B Poccuu TONBKO
HAYMHAET pPa3BUBATbCS, OJHAKO, BCE 4Yallle JIIOAUX XOTAT MCIHOJIb30BAThH
HEUCCSAKACMbIE HWCTOYHUKU DHEPIHH, KOTOpPhIE HE 3arpsa3HSiOT arMmochepy u
MPUPOJY, HE BPEASIT SKOJIOTUH, U TIPU ATOM JAIOT CBET U TEII0. B HayuHBIX Kpyrax
JABHO IOJCYUTAHO, YTO HEAEIBHOE KOJIMYECTBO MOCTymnarmen saeprun CosHma B
HECKOJIBKO pPa3 MPEBBIIIAET MHUPOBBIE 3alachl TOIUIMBHBIX PECYPCOB IUIAHETHI.
OpaHako KCMONB3YETCS ATOT MOTEHIMAT B MU3EPHBIX KOJIMYECTBAX, CYUTAETCS YyTh
JU HE DSK30TUYECKUM, a IPOMBIIUICHHOE NPUMEHEHHE TaKON B3HEPruu — 3TO
oTnaneHHoe Oyayiee.

Bce anextpoctaHuuu, paboTtarolmyge M0 Tpaguldd Ha YIJIEBOAOPOIHOM
TOTUIMBE, 3arps3HSAIOT aTMocdepy, aTOMHBIC CTAaHIIMM — BOOOINE OYEHb OMACHBIH
BUJl BBIPAaOOTKM DJJIEKTPUYECTBA. A COJHEYHO-BETPOBAs HHEPreThKa CIocOOHA
MOJIHOCTBIO PEIIUTh BONPOC C JKOJOTHEH, JaTh HEOOXOAMMOE KOJIMYECTBO
AJIEKTPUYECTBA, IPU ATOM OHA aOCOJOTHO Oe3omacHa. VMcnonb30BaTh Takue BETPO-
COJIHIIE-AJIEKTPOCTAHIIUA MOXKHO B JIFOOOW TOYKE IJIAHEThI, TOTOMY YTO IJIOTHOCTh
MOTOKA COJTHEYHOT'O U3JIyYEHUSI JOCTATOYHO BBICOKA.

Cdepa mpumeHeHUsT aTbTEPHATHUBHOW DSJICKTPOIHEPTETHKU OOIIUPHA: JIOMA,
OUCHI, dIEKTPOMOOUTN U DIEKTPOOYCHI, KaTepa M SAXThI, TEPMUHAJIBI OILJIATHI,
CUCTEMBI 0€30MaCHOCTU ABUKEHUS U T.JI.

B npoekre nmpemmaraercs — HccleqoBaTh, HOHATh W NPUMEHUTH
JIbTEPHATUBHYIO SHEPTeTUKY JIJISl MOJAMUTKU KOPITYCOB POJHOM ajlbMa-Matep.

2. [Inanupyemblie pe3ynbTaThl 00y4eHUs 110 AUCIUIUITMHE (MOIYJIIO).

[lepeuenb ¢GopmMupyemMbiX pe3ylbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
nporpaMmbl (KOMIIETEHIINI) B pe3yJibTaTe O0y4eHUs 110 AUCIUTIINHE (MOYJIIO):

IIK-2 - CrnocoOeH MpoOBOIUTh OHKCIEPTU3Y U pa3padaThiBaTh MPOEKTHI
DJIEMEHTOB, y3JI0B M OJOKOB CpPEJCTB aBTOMATH3AIMN YIPABICHUS CUCTEMaMU
AJIEKTPOCHAOKEHUS .

OOyyenne 1O JUCHUIUIMHE (MOAYJIO) TMPEAINoJiaraeT, 4Yro 1O €ro
pe3yJibTaram oOydJaromuiics Oy Ier:

3HaTh:

CucteMHBI TOAXOJ K PEIICHUIO 3ajady, MPUHIMUI JACKOMIIO3UIUH,
HEOOXOMMMBIA M TOCTATOYHBIN HAOOpPHI (PU3UKO-TEXHUYECKUX 3aKOHOB M JTAHHBIX
JUIS peliaeMor 3aJjayd, OCHOBBI COCTaBJICHUSI TEXHMUYECKUX 3aJaHUM, TEXHHUKO-
SKOHOMMYECKUX OOOCHOBAHUN, COCTAB MPOCKTHOW JTOKYMEHTAIMH, HOPMATHUBHBIC



nokymeHnTbl, CHull, 'OCT, CTY nid pemaeMon 3agauu

YMmern:

I'pamotHO (popmynMpoBaTh ONKMCaHUE MPOEKTa, ITANOB PadOT HAa HAy4YHO-
TEXHUYECKOM  S3BbIKE, pelIaTh HAy4YHO-TEXHMYECKHWE 3a7a4H, TPOBEPSTh
aJICKBaTHOCTh peIIeHUs, TpopadaThiBaTh KOHCTPYKTHB PEIISHUM, Pealn30BbIBATH
AJIEMEHTHI PEIICHHUH B 1a00paTOPHOM UCIIOTHECHUN

Baanern:

CoBpEMEHHBIMU BBIYUCIUTEIBHON TEXHUKON U MPOTPAMMHBIMUA KOMILIEKCAMU
[0 COCTaBJICHUIO TEXHUYECKOW JTOKYMEHTBIWH M YEPTEXKEH MPOEKTOB, HABBIKAMH
paboThl B KOMaH/I€, COBPEMEHHBIMHU CPEICTBAMU KOMMYHHUKAIIMHU JJIsl YCIEITHOTO
pellIeHUsI HAYyYHO-TEXHUYECKUX 3a/1a4

3HaThb:

CoctaB TMNpPOEKTHOW JOKYMEHTAIlMH, CTaJuM MPOCKTUPOBAHUS, COCTaB
pacuéToB, ANCKTPOU3UICCKHE MOJEIIH 00BEKTOB TPAHCIIOPTHOTO
AIIEKTPOCHAOKEHUS, XapaKTEPUCTUKUA CUCTEM TPAHCIIOPTHOTO AIEKTPOCHAOKEHUS U
HETATOBBIX MOTpeOUTENel, COCTaB HOPMATUBHOM JTOKYMEHTAIIUU

YMeTh:

dopMupoBaTh  MPOEKTHYH  JOKYMEHTAIMIO, TIpaMOTHO  OpOpPMIISIThH
pe3yJbTaThl pacuyéToB B  COOTBETCTBHH ¢ TpeOOBAHUSMH HOPMATHUBHBIX
JIOKYMEHTOB, IPOBEPATH AJICKBATHOCTh PACYETOB

Baanern:

CoOBpEMEHHBIMU BBIYUCIUTEIBHON TEXHUKON U MPOTPAMMHBIMUA KOMILIEKCAMU
M0 MOJIETMPOBAHUIO, pacuéraMm, CTaTUCTHUYECKOe o00paboTke, aHaIM3y W
BU3yaIM3allMl  PE3YJIbTATOB PACUYETOB, PYUYHBIMH W HUGPOBBIMU CIOCOOAMHU
PCUETOB JNEKTPUUECKUX CXEM

3HaTh:

OnekTpouznueckue  MOJIeTd  OOBEKTOB  CHUCTEM  DJIEKTPOCHAOKCHHS
KEJE3HBIX JOPOT M METPOMOJIUTEHOB, UX OTIEIBHBIX AJIEMEHTOB, XapaKTEPUCTUKU
CUCTEM DJICKTPOCHA0KCHHS >KEIIC3HBIX JOPOT U METPOIIOJMTEHOB, WX OTIEIBHBIX
3JIEMEHTOB M HETATOBBIX MOTpEOHTENEH, COCTAaB HOPMATUBHOW JOKYMEHTAITUU JIIsI
CUCTEM DJICKTPOCHAOKCHHSI JKEJIC3HBIX JOPOT, MPOLEAyPY MPOBEICHUS DKCIICPTHU3
IIPOCKTOB CHCTEM DJICKTPOCHAOKEHHS JKEJE3HBIX JIOPOT M METPOIIOJIMTCHOB,
TEXHOJIOTHYECKUE TPOILECChl IOJYUYSHHs, MPpeoOpa30BaHMs, paclpeIeieHUs
AIIEKTPOIHEPTUH

YMmeTh:
[TpoBoauTH pa3zpabOTKy M 3KCIEPTU3Y MPOEKTOB CUCTEM JJICKTPOCHAOKEHUS
JKEJIE3HBIX  JIOPOT W METPOMOJUTEHOB, HUX  OTHAEIbHBIX  DJIEMEHTOB W



TCXHOJOIMYCCKHUX IPOHeCCOB, B TOM HYHCIC, C HCIIOJIB30BAHHEM CHUCTCM
ABTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUA

Baaners:

MertonamMu pa3pabOTKU UM TPOBEICHHS OKCIEPTHU3 IPOCKTOB CHCTEM
AIIEKTPOCHAOKEHHUS JKEJIE3HBIX JOPOI M  METPONOJUTCHOB, HUX OTICIbHBIX
AJIEMEHTOB M TEXHOJIOTHYECKUX IMPOIECCOB, B TOM YHUCIIE, C HCIIOJb30BAHUEM
ABTOMATU3UPOBAHHBIX CUCTEM

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh JUCIIUTUIAHBI (MOIYJIA).

OO6masi TpyJOEMKOCTh AUCHUILIMHBI (MOAyJisi) coctaBisier 16 3.e. (576
aKaJieMHU4ecKux yaca(on).

3.2. OObeMm pgucuuIiiHBI (MOayns) B ¢dopMe KOHTAaKTHOM pabOThI
oOyJarmuxcst C  IeJarorm4ecKuMu  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaan3aiuu 00pa3oBaTEIbHON MPOTPAMMBbI Ha MHBIX yCIIOBUSX,
IIPY MPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHbIX 3aHATHIA CemecTtp

Nel No2 Ne3 Ne4 Ne5 Ne6 No7

Bcero

KonTtaktHas paboTa mpu npoBeIeHIH yIeOHBIX

. 224 32 32 32 32 32 32 32
3aHATHH (BCETO):

B tom unce:

3aHATUSA CEMUHAPCKOT0 TUIIA 224 32 32 32 32 32 32 32

3.3. O0beM auCHMIUIMHBI (MOAYJisA) B (opMe CaMOCTOATEIHLHON padOThI
oOyuarommxcsi, a Takxke B (opMe KOHTAKTHOM paboThl OO0yYarolmuxcs C
NeJarornaeckKuMu paboTHUKaMH U (WJIH) JTUIIaMU, TIPUBJICKAEMBIMHU K peaTn3aliu
o0pa3oBaTeNpHON  MpOrpaMMbl HA  HMHBIX  YCJIOBHUSAX, TIPU  TPOBEICHUH
IIPOMEKYTOUHOM aTTeCTAIMK COCTaBIsACT 352 akaneMHUIecKux vaca (OB).

3.4. Ilpu o0y4eHuu 1Mo WHAWBUIyATBHOMY y4eOHOMY IJIaHYy, B TOM YHCIIE TIPU
YCKOPEHHOM O0Oy4eHUHU, 00beM TUCHUILUIUHBI (MOJYJsI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (hOPME CaMOCTOATENBbHON paboThl 0Oy4YarOMIMXCA, a TaKke B GopMme
KOHTAKTHON paboThl OOy4YarolmUXCs C MEJarorndyeCKuMy paOOTHUKAMU W (WJIH)
JUIAMU, TPUBJIEKAEMBIMHU K pealiu3alii 00pa3oBaTEbHONW MPOrpaMMbl Ha HMHBIX
YCJIOBUSIX, TP MPOBEIACHUHU MPOMEKYTOYHOM aTTeCTalIUU.

4. ConepxkaHue JUCHUIUIAHBI (MOIYJIA).



4.1. 3aHATHA TEKOIUOHHOI'O THUIIA.

He npenycMoTpeHO yueOHbIM TIaHOM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIeCKI/Ie 3aHATHA

/11

TemaTrka MPaKTUYECKUX 3aHATUN/KPATKOE COJIEp KaHNE

3HAKOMCTBO C OCHOBAaMH IOJIYIIPOBOAHUKOBOM TEXHUKH U (POTOIICKTPHUSCKUX
npeoOpaszoBareneii

VacHuTh MOJCJIb SJ'IeKTpOHHO'I[BIpO‘IHOﬁ OPOBOANMOCTH, pAaCCMOTPETh BUABI npeo6pa30BaTeJIeI71:
(1)0T03J'IeKTpI/I"IeCKI/II\/‘I, JJICMECHT HeJ'II)TI)e, JJIEMECHT Xonna, snemMeHT [lokkennca u T.O.. doToBOIBTANUECKHE
npeoOpa3oBaTeH.

OcHOBHbIE XapaKTEPUCTUKH (POTOIIEKTPUUECKUX Mpeodpa3zoBaTeieit
HccnenoBanue rabapuTHBIX IOKa3aTenel, MaTepHUanoB U3TOTOBIEHUS, TPOYHOCTHBIX XapaKTEePUCTHK,
BaprUaHTOB HUCIIOJHEHUS U HHSaﬁHa nT.AOo.

HSyquI/Ie CXEM IMHUTAHUSA SJICKTPUUCCKHUX KOMIIOHCHTOB OT COJIHCUYHBIX 6aTapeI‘/'I
HccnenoBaHue MOIIHOCTH, HATPY30YHON CIOCOOHOCTH, KOJMYECTBA JIEMEHTOB, pa3Mep dJIEMEHTOB, BOJIBTAX
0e3 HarpyskH, pabo4nii BONBTaX, TOK KOPOTKOTO 3aMBIKAHU, pabO4Hil TOK, MAKCUMAJBHBINA BOJIBTAX,

3¢ GeKTUBHOCTD MOAY IS, 3PPEKTUBHOCTD SIYEHKH, BOZMOXKHOCTbH MapalIenbHON paboTh | T.11.

WccnenoBanue BAUSHUS TPUPOTHO-TEXHOTCHHBIX ()aKTOPOB HAa pabOTy COTHEUHBIX
Oarapeit

Hccnenosanue BiaustHus Ha 3G GEKTHBHOCTb: yIila OCBEIICHHOCTH, YaCTOTHOTO CIIEKTPa OCBEIICHUS
(madpaxpacHbIi, yIbTpadeoneToBbIi), THTIA OCBEIICHHS (COHIIE, TaMIla HAKaJTMBaHUS, CBETOINOTHAS
JlaMmI1a), 3aNbUICHHOCTH, 3aCHS)KCHHOCTH, 3aTyMaHNUBAaHH, BXO/IA U3 CTPOS YaCTH IOBEPXHOCTH H T.1.

CocraBieHue CTpYKTYPHOM CXeMBbI 3JIEKTPOCHA0XKEeHUs KOopITyca

3amnpoc/onpeeneHue mapaMeTpoB BHEITHETO SJIETKPOCHA0KEHHs, COCTABICHHE CTPYKTYpPhI HOTpeOuTENeH,
UX KaTeropusalys, onpenaenenue Mectononoxenus I3, cocrapnenne CTpyKTypHOH CXeMBbI TOPOACKOIT
MOJICTAHLIUY.

CocraBieHre N03Ta)XHOI0 MIaHa AMEKTPUIECKOM MoACTaHIuu ¢ poTopuKcanueit
[TpoBeneHue rabapuTHHIX U3MEPEHUI BHYTPEHHETO MPOCTPAHCTBA MMOJCTAaHINH, (oTorpadupoBaHue BCETO
AIEKTPOTEXHUIECKOTO 000pyIOBaHMS, ONIPEICIICHIE THIIOB, KOJIMYECTBA, MAPOK, MOIITHOCTEH
3IEKTPOTEXHUIECKOTO 000pYIOBaHHUS.

HpOBC}ICHI/IC 3aMCPOB TCINVIOOHCPICTUYCCKUX XAPAKTCPUCTHK pa6OTBI noaACTaHIIMH
HpOBeL[CHI/Ie JJIATCIbHBIX 3aMCPOB TOKOB, HAIIPSIKCHUSA, MOIITHOCTH, TAPMOHUNYCCKOTO COCTAaBa, XapaKTepa
HOTpe6J'IeHI/IH. q)OpMI/IpOBaHI/Ie TETUIOBU3UOHHOM KapTUHBI pa6OTLI O60py[[0BaHI/I$I.

CocraBrieHHE JIEKTPUICCKON CXEMBI AIEKTPOCHa0)eHus 10 nmociaeaaux 11D
OTpHCOBKa C MCTIOIF30BAaHUEM YCIOBHBIX TpaM4ecKuX N300paskeHH U IPaBMil O(YOPMIICHUS
AIEKTPUUECKUX CXEM IJIEKTPUUECKON CXEMBbI 3JICKTPOCHAOKEHHS KOPITyCa OT CHCTEMbI BHELITHETO
aeKTpocHabX)eHus 10 mocneaaux 1132

Pacuér HeoOX0IMMON MOIIHOCTH AJIEKTPOCTAHLIUU

Ha ocHoBe paboT 1o 3Tamy 2 onpeneuTh COCTaB MOTPEOUTENCH, XapaKTep HArPY30K U, C YIETOM
MEPCICKTUBHOI'O PA3BUTHUA PACCUUTATD H€O6XO,HI/IMyIO MOMIIHOCTB JJICKTPOCTAHIHU. VuecThb
TEXHOJIOT'MYECKUEC IMMOTCPH, KOS(I)(I)I/ILII/ICHT MOIITHOCTH, MUTaHUH JOMOJIHUTCJIBHBIX CUCTEM MOHUTOPUHTIA,
aBTOMATHUKH U T.A..

10

Pacuér xonudecTBa coMHEYHBIX OaTapei
Ha ocHoBe pa6ot mo stamy 1 u 2.1 BEIOpaTh THI COMTHEUHBIX OaTapei M ONPEeAETUTh X KOJNIECTBO.

11

KomnoHnoBka JOITIOJIHUTCIIbHBIX (I)YHKI_II/IOHB.J'IBHBIX Y3JIOB




Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

n/m
Ha ocHoBe 3HaHuit 0 poje Toka, paboT 1o stanaM 1,2 u 3 onpenenuTs HeOOXOAUMOE JOIIOTHUTEIEHOE
o0opynoBaHue

12 |CocraBieHue OTHOIWHEHHON CXeMBI SJICKTPOCTAHIIH
Ha ocHoBe pa0or o stanam 1,2,3 1 npaBuI COCTaBIEHHUS OJJHOJIMHEHHBIX 3JIEKTPUIECKUX CXEM HapHCOBATh
CXeMy DJIEKTPOCTaHIUH

13 |M3y4eHre OCHOB AJICKTPUYECCKUX MAIIHH
VSCHUTH MOZENE M CXEMbI 3aMeLIeH s TpaHc(hOpMaTOpa, IBUTaTeNs IIOCTOSHHOTO TOKa, CHHXPOHHOTO H
ACHHXPOHHOTO JIBHTaTeIeH.

14 |XapakTepuCTUKU IEKTPUUYECKUX JBUTATEIEH U FEHEPATOPOB
HccnenoBanne rabapuTHBIX TOKa3aTeNeH, MaTEPUaIOB H3TOTOBICHNUS, IPOYHOCTHEIX XapaKTEPUCTHK,
BapUaHTOB UCIIOJIHCHUA U [[HSafIHa U T.AO. 3J'[eKTp0}IBHFaTeHCﬁ

15 |HccnemoBanue pe>XMMOB paOOTHI IBUTATENICH U TEHEPATOPOB
HccnenoBaHue MOIIHOCTH, HAPY30YHOH CLIOCOOHOCTH, KOIMYECTBA HJIEMEHTOB, Pa3Mep 3JIEMEHTOB, BOJIBTAX
0e3 HarpyskH, pabounii BOIBTaX, TOK KOPOTKOTO 3aMBIKAaHU, pabO4Hil TOK, MAKCUMAJbHBIA BOJIBTAX,
3¢ eKTHBHOCTH MOy, 3H(HEKTUBHOCTD STUCHKH, BOSMOKHOCTh MapalieIbHON paOOTHI U T.1.

16 ([TapamnensHasi paboTa TeHEPATOPOB
HccnenoBanue mapauieIbHOH pabOTE FeHepaTopoB Ha ceTh. CHHXPOHU3AIMS C CETHIO.

17 |OcHOBBI CHIIOBOI 3JIEKTPOHUKHU
UccnenoBanue npuniunos pabotel IGBT, MOSFET, IGCT, GTO.

18 |M3yd4eHre MPUHIIUIIOB MOCTPOCHUSI M HCCIIEIOBAaHUE PAOOTHI BRIIPSIMUTEIICH 1 HHBEPTOPOB
Hccnenosanue cxem Ha ocHoBe IGBT Momyrneii, cxeM BEIIPSIMHTENIEH 1 HHBEPTOPOB

19 |M3ydeHue MpUHIIMIIOB IOCTPOSHUs U uccinenoBanue padbotrel DC-DC mpeobpaszoBareneit
N3yyenune cxem n xapaktepuctk pasnuanbix DC-DC npeoOpazoBareneii

20 |OCHOBBI PIEKTPOXUMHH, DIICKTPUICCKHE, IITEKTPOXUMUUIECKUE, HHTyKITMOHHBIC 1
TUOPUTHBIE HAKOMTUTEIN YHEPTUH
M3ydeHue MpUHITUIIOB TIOCTPOCHUS SJCKTPUUECKUX, DICKTPOXUMHUUCCKUX, HHIYKIIMOHHBIX U THOPHIHBIX
HaKOIUTEJICH SHEPTUH, IUKIIOB 3apsaa/pa3psana, CXeM BKIIOUYCHHUS U 3aIIUThI

21 |OCHOBBI KOMMYTAITUH YJIEKTPUUECKOTO TOKA, TUITBI KOMMYTAITMOHHBIX allapaTos,
YCTPOICTBO, HA3HAUYCHHE, TIPUHITUT PaOOTHI
HccnenoBanne QyroBEIX paspsioB IPH OTKITIOUCHHUH LEITH C TOKOM

22 |CxeMsbl pacTipeIeTUTEIbHBIX YCTPOHCTB ANeKTpruecKuXx ctanuuii. [lopsaok
IIEPEKIIFOYECHNSI KOMMYTAIllMOHHBIX aIlllapaToB
N3ydenue npaBuil MOCTPOCHUS CXEM PACIIPEACIUTENbHBIX YCTPONCTB ANEKTPUUECKUX CTAHIUH U TIOpsAIKa
NEePEKITIOYCHHsT KOMMYTAllMOHHBIX aIlllapaToB

23 |CHuCTeMBI PIEKTPUIECKUX 3aTUT TI0ICTAHITHHA
JyroBoii pa3psia, ero OTKIIOUYCHUE, CXEMBI, ITAPaMETPBI, BHIbI 3alIUT, CXEMBI UX IOCTPOCHUS

24 |ABTOMATHKA DJIEKTPUYECKUX CTAHIIMI U aBTOMATH3AIIHS SJICKTPOX03sIiCTBA
HccnenoBanue cxem AIIB, YPOB, AUP, nnrennexTyanbHbIX TEPMUHAIOB IPUCOSANHEHUN

25 |JlekoMTIO3UIIUS CTPYKTYPHOH U ()yHKIIMOHATILHOM CXEeM
Ha ocHoBe pa0or 3tamnoB 1-6 pa3paborarh AeTaau3ali CTPYKTYPHOM CXEMBI.

26 |CocraBneHHE ETANbHBIX AMEKTPUUECKUX CXEM KaXI0TO (PYHKIIMOHATHHOTO OJI0Ka
Ha ocHoBe pa0oT 3TanoB 1-7 HapuCOBaTh AETATbHBIEC HJICKTPUUESCKUE CXEMBI KaXI0T0 ()YHKIIHOHAIBHOTO
6soka

27 |CocraBieHue cxeM claboTOUHBIX ceTei
Ha ocHoBe paboT 3TamnoB 1-7 HapuCOBaTh CXEMBI CJIa00TOYHBIX CETCH

28 |[IpenBapuTenbHBIN BEIOOP ApaMETPOB BCEX DIIEMEHTOB JIEKTPUUECKON CXEMBI

Ha ocHoBe pabot 3TanoB 1-7 paccuyuTarh MapamMeTpoB BCEX AIEMEHTOB dJIEKTPUIECKON CXEMBbI




Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

n/m
29 [Mzyuenue cpeabl MOACIUPOBAHMS CUIIOBBIX 3JICKTPOIHEPITETUYECKUX CHCTEM
Pa3pa60TaTL CXCMBI 3aMCHICHUA U MOJCIIN BCECX CUJIOBBIX 3JICMCHTOB CXCMbI
30 [Co3maHue cXeMbl JIEKTPOCTAHIINH U BHEIITHETO JIEKTPOCHAOKEHHS B TPOTPAMMHOM
KOMILIEKCE
HccnenoBanue rabapuTHBIX MOKa3aTeIei, MATEPHUAIOB H3TOTOBJICHNUS, IPOYHOCTHBIX XapaKTEPUCTHK,
BaprUaHTOB HUCIIOJHEHUS U /:[1/13a1‘/'1Ha U T.AO.
31 |MopenupoBaHue pabounX, BEIHYKICHHBIX U aBAPUIHBIX PEXKUMOB PaOOTHI CXEMBI
IIponsBoacTBO pacu€ToB paboUNX, BEIHYKICHHBIX W aBAPUIHBIX PEIKUMOB PaOOTHI CXEMBI
32 |OxoHUYATENBHBIN BHIOODP MMAPAMETPOB BCEX 3JIEMEHTOB AIEKTPHUECKON CXEMBI U YCTaBOK
ANEKTPUYECKUX 3AIIUT
Ha ocHoBe pa0or 3Tamna 8 mpon3BecTH OKOHYATENbHBINH pacu€T apaMeTpOB BCEX AIEMEHTOB JIEKTPUIECKON
CXEMBI U YCTABOK JJICKTPUUYCCKUX 3alIUT
33 |M3yueHue coctaBa NPOEKTHOM JOKYMEHTAIIUU
Pacmncats coctas HCO6XO,I[I/IMBIX TOMOB HpOGKTHOﬁ JAOKYMCHTAIWU JJI BBIIIOJTHACMOT'O ITPOCKTA
34 |CocraBieHHe TOMOB IIPOEKTHON JOKyMEHTalu ctaauu 1
Pa3paboTath IPOEKTHYIO TOKYMEHTAIUIO cTaquu 1
35 |[CocraBneHre TOMOB IMPOEKTHON JTOKyMEHTAIMH CTauu P
Pa3paboTtarh MpOeKTHYIO JOKYMEHTAIHIO CTaauu P
36 |3ammta nmpoekToB B PocOkcnepTuse
IToaroroBuTHCH K 3amuTe MpoekTa B PocOkcnepTrse, MporuTH pearbHy0 WK IIOCTAHOBOYHYIO 3aIIUTY
37 |CocraBieHHE CMET CTPOUTEIbHO-MOHTAXHBIX U ITyCKOHATIaJ0UHbIE pabOT
CoCTaBUTh CMETHI 10 IMMPOCKTY.
38 [3akymka 0o00OpyJOBaHUS M COCTaBJICHHUE IUIaH-rpaduka padoT
Pazpaborars npoekt B MS Project
39 |[Ipown3BOACTBO CTPOUTEITHLHO-MOHTAKHBIX PabOT
Ha ocuoBe pa6oT 3TanoB 1-10 BEIMOIHUTE CTPOUTEIEHO-MOHTAKHBIE PaOOTHI
40 |[Ipom3BOACTBO ITyCKOHAIA0YHBIX PabOT
Ha ocnose pa6ot stanoB 1-10 BEIMOIHUTE MyCKOHAIAIOYHBIX paOOTHI
41 |IIpoOHbIE TyCKH, BBOJ CUCTEMBI B KCILTYaTAIUIO
3anycTUTh CUCTEMY
4.3. CamocrosTenbHas paboTa 00yJaronmxcsl.
Ne
Bun camocrosiTensHOM paboTh
n/m
1 |I[loarotoBka OT4ETHOI TOKyMEHTALMU U Mpe3eHTauuu 1o teme «M3yuenue
($OTORNEKTPUUYECKUX TTPeoOpazoBaTeciin
CocraBneHue nacnopTa MoACTaHLIUU U CUCTEMBI 3JIEKTPOCHA0XKEHUS KopITyca
3 |lloaroroBka OTYETHON AOKYMEHTAIIMH U Mpe3eHTaluu 1o TeMe «Pa3paboTka CTpyKTypHO
U QYHKLIMOHAIBHOM CXeMbI BETPO-COTHEYHOH 3JIEKTPOCTAHIINI
4 |IloaroroBka OTYETHON AOKYMEHTAIMH U MIpEe3eHTAlMHU 110 TeMe «V3yueHue

BETPOTCHEPATOPOBY»

5 |[ToaroToBka OTYETHON JOKYMEHTAIIUHU U TIPE3EHTAIIMHU 110 TeMe «M3yueHne cumoBoi
AJICKTPOHUKH, TPUHITUIIOB IPEOOPa30BaHUS U HAKOIUICHUS YJICKTPOIHEPTUIY
6 |[loaroroBka OTYETHON NOKyMEHTAIMU U TIpe3eHTaluu o Teme «M3yueHue

KOMMYTAIIMOHHBIX aIlllapaTOB U CUCTEM aBTOMATU3allNuN 3JICKTpOXO3$IfICTB3»




Bun camocrositensHOM paboTh

[ToaroroBka oT4ETHOM TOKYMEHTALMU U Npe3eHTaluu 10 Teme «CocTaBieHNe

IMIPUHLUIINATIBHOMN 2JIEKTPUYECKON CXEMBI BETPO-COJHEYHOM 2JIEKTPOCTaHIIUN

8 |[loxroroBka OTYETHOH TOKYMEHTALIMHU M MIPE3CHTAINH 0 TeMe «MoaenrpoBaHue
COBMEIIEHHBIX CXEM IUTaHUs KOPITyCca U BETPO-COJIHEYHOM 3JIEKTPOCTAHIIUN

9 |[loxroroBka OTUETHOM TOKYMEHTALMU U IIpe3eHTaluu 1o TeMe «CocraBieHne NPOeKTHOM
JokymeHTauuu craauu Il u Py

10 | IloaroroBka K MPOMEXYTOYHOM aTTECTALUH.

11 | TloaroroBka K TEKyLIEMY KOHTPOJIIO.

5. llepeueHp wu3HaHUN, KOTOpPBIE PEKOMEHIYETCS

OCBOCHMH JIUCLUUILITUHBI (MOIYJIs).

HCIIOJBb30BaTh IIpHU

Ne
/1

bubnmorpaduyeckoe onucanue

Mecto noctyna

DIIeKTpOHUKA: YUYeOHUK /sl OaKanaBpoB — Se u3jl., epepad. u
nor., 2013 — 407 c. Munos3zopos O.B., [lankos N.I'.
M.:Opaiir. , 2013

DIIEeKTPOHHBIN pecypc

DneKkTpoHHbIe TPUOOpPHI: yueOHoe nocobue,2012-333 c.
UYepssikos I'.I". u np. PoctoB H//I: u3a-Bo «Denukcy , 2012

ONEeKTPOHHBIN pecypc

DIIeKTPOHUKA ¥ MHKPOTIPOIIECCOPHAs TeXHUKA: yueOHuK, 2013
- 800 c. I'yces B.I'., I'yces I0.M. M.: Knopyc , 2013

DNeKTPOHHBIN pecypc

NMuTanimoHHOE MOJIETHPOBaHUE DJIEKTPOHHBIX YCTPONUCTB Ha
MHKpocxemMax: MeTondecKkne yka3aHus K J1Ja0opaTOpHBIM
pabortam KieniioB M. ., Crpsinkun JLU. M.: MUUT , 2014

ONEeKTPOHHBIN pecypc

YHUBepcalbHBIN 1a00OPaTOPHBIN CTEH/I IO SIEKTPOHUKE:
Mertonudeckue yka3aHus K rabopatopHoii Kapaynos A.H.,
Ka6os C.®., KnenmioB M. 4., Crpsnkun JI.U. M.: MUUNT ,
2012

ONeKTpOHHBIN pecypc

bunonspHelif TPaH3UCTOP U €r0 yCUITUTENbHbIE CBONCTBA!
byuupun B.I'., Hedenkuna I'.®., Ctpsnkun JIL.LU. M.: MUNUT ,
2012

ONEeKTPOHHBIN pecypc

KirroueBsle cxeMbl Ha TpaH3UCTOpax: MeTonueckne ykazaHus
k Kapaynos A.H., Ctpsnkun JL.U. M.: MUUT , 2012

ONeKTpOHHBIN pecypc

MybTHBHOPATOPHI HA JTOTMYECKUX dJIEMEHTaX. MeToin4ecKkue
yKa3aHus K 1aboparopHoi pabore. Kapaynos A.H., byunpun
B.I'., Kabos C.®. M.:.MUUT , 2012

DNEKTPOHHBIN pecypc

DJeKTpOHHBIE TPUOOPHI U ycTpoiicTBa: yueOHHK. ISBN: 978-5-
16-004658-7 Txauenko ®.A. M: UHOPA-M , 2011

ONeKTPOHHBIN pecypc

10

OcCHOBBI IOJTYIPOBOIHUKOBOM 3JIEKTPOHUKU. YUeOHOE
ocoOue T By30B. — 2-€ U311., 10TnoiH., 2014- 394 ¢. UrymHOB
. B., Koctionuna I'. I1. M.: I'opsiuasa nunus — Tenexkom , 2014

ONeKTpOHHBIN pecypc

11

OCHOBEI PAAUOIJICKTPOHUKHA U CBA3U. VuebHoe mocobne JUIA

ONEeKTPOHHBIN pecypc




BY30B. - 2-€ U3/l., CTEPEOTHIIH.., 2014-542 c. ISBN 978-5-9912-
0252-7 Karanos B.I., buttoros B.K. M.: 'opsiuas nuHus —
Tenexom , 2014

12 OnexTpoHuKa: YuebHoe nocodue ass By30B, 2013-204 c. ISBN
978-5-9912-0344-9 Cokonos C.B., Tutos E.B. M.: ['opstuas

ymaug — Tenexkom , 2013

ONeKTpOHHBIN pecypc

13 HccnenoBanue moqynpoBOJHUKOBBIX THOJAO0B M YCTPOMCTB HA
ux ocHoBe Hedénkuna I'.®., Baranos A.B., Ctpsankun JI.H.,

[lox pen. Knennosa M.JI M. MUUT , 2014

DIIEeKTPOHHBIN pecypc

14 DnekTpoTexHHUKa U ocHOBBI 35ekTpoHuku H. B. benos, 10O. C.

Bosnkos. JIaun

ONeKTpOHHBIN pecypc

15 DneKTpoTeXHUKa U OCHOBBI 3niekTpoHuku U. U. VBanos, I'. 1.

Conosses, B. f. ®ponos CII6. : Jlans , 2010

DNeKTPOHHBIN pecypc

1 AmnarnoroBas u nudponas 3nekrponuka (ITomHbIN Kypc):
VYyebnuk st By30B — 200 ¢. Onamquuii FO. @., 'myakun O.I1.,
I'ypos A.1. M.: I'opsiuas nunus - Tenexkom , 2005

DIIEeKTPOHHBIN pecypc

2 HckyccTtBo cxemorexuuku: [lep. ¢ anrn.-Uzn. 7-¢,2011-704 c. | DneKTpOHHBIA pecype
Xoposun I1., Xumn V. M. Mup , 2011
3 LabVIEW: mpakTukyMm 1o 3JIeKTPOHHUKE U DJIeKTPOHHBIN pecypc

MUKPOIPOIIECCOPHON TEXHHUKE. YUueOHOe mocodue /ist By30B B.
K. batopusn. YuebHoe nmocooue JIMK Ilpecc , 2010

4 Onekrponuka B.W.Jlauun, H.C.CaBenoB YueOHoe mocobue Vyebnas 6ubnuoreka
®ennkc , 2000 Ne2 (aym. 3115)
5 DnekTpoHuKa : yued. mocobue s By3os B.I'. I'yces, F0.M. Vyebnas 6ubnuoreka

I'yceB Yuebnoe mocobue M. : Beicmr. mk , 1991

Ne3 (ayn. 4519)

6 COopHUK 3a/1a4 TI0 JIEKTPOTEXHHUKE U diekTpoHuke 0. B.
bnanpixo Beicmas mkona , 2013

ONEeKTPOHHBIN pecypc

7 DJEeKTPOHUKA Ha KeJIe3HO10pokHOM TpaHcnopte D 5.
JIu6epman M. : Tpancnopt , 1987

VyeOuas Oubimoreka
Ne6 (aym. 2207)

6. IlepeueHb COBpPEMEHHBIX MPOPECCUOHATBHBIX

I/IHCI)OpMaI_II/IOHHBIX CIIpaBOYHbBIX CHUCTCM, KOTOPBLIC MOI'YyT HCIIOJIB30BATHCA IIPU

OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

http://scbist.com - CLIBUCT Xene3Ho10poskHbIH HHOOPMAIMOHHBIA TOPTAIL:
doromarepualibl, HOBas TEXHUKA, WH()OPMAIMOHHBIC MaTEpHAbl, BOMPOCHI H

otBeThl. UHPOpMaITMOHHBIIH
eLIBRARY.RU (www.elibrary.ru) Hay4yHo-TexHudeckas
(MUUT)  (http://library.miit.ru) Poccuiickas
http://www.rsl.ru

how.com/https://www.powerelectronicsnews.com/
http://www.nfenergo.ru/rus.htmlhttps://www.infineon.com/

nopran  Hayunas

ANEKTPOHHAA

I'ocynapcTBeHHas
https://www.electronics-know-

0a3 JaHHBIX

ounodmoTeKa

onoOIMoTeKa
PYT
buoOmmoreka



7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHAEMOTO
MpPOrpaMMHOT0 OOECIICUYeHHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHHUSI TUCIUTIIIUHBI (MOIYJIs).

MATLAB Simulink (Power Systems)ETAPAutoCADKOMIIAC 3DOS MS
WindowsMS  Office (Word, Excell, PowerPoint, Visio, Access)MS
ProjectEmbarcadero RAD Studio

8. OmnucaHue MaTepUaJIbHO-TEXHUYECKOM O0a3bl, HEOOXOIUMOM IS
OCYIIECTBJIEHUSI 00pa30BaTEIHLHOTO Mpoliecca MO IUCHUILTHHE (MOIYIIIO).

dboToanmapaT cO BCIBIIIKON

Konctpykrop 3HaTOK «ANbTepHATUBHAS SHEPTHS»
Conneunas Oarapes SilaSolar 400BtT PERC ( 5BB)
Ha0Op CBETUJILHUKOB U COJIHIIE.

Ja3epHbIN JaTbHOMEDP

TennoBuzop nudpoBoit

ToKOBBIE KITEIIH

Konctpykrop Merkur Motors and Gears 3222 M 2.2
1abopaTopusi FNEKTPUUECKUX MaIIUH

IGBT monyns 800A, 3300B, Chopper, [HV
yrpasisieMmbie mpeoopazoBarenu ¢ IGBT
[Tpeo6pazosarens DC-DC moaynbasiii TRACO POWER TMR 1210
AKKyMYJISITOPBI

reHepatop Tecina, poroBbie pa3psIHUKU

tepmuHan UaTep-825

y4ueOHasi TAroBas MOJICTAHIIHS

KomnreroTepnslii knacc Ha 15 MammHOMeCT

9. ®opmMa MPOMEKyTOUHOM aTTECTAINU:

3auer B 1, 2, 3,4, 5, 6, 7 cemecTpax.

10. OnieHouHbIE MaTEpHUAIbI.

OneHouyHble MaTepralibl, IPUMEHSAEMBIE NPU NPOBEACHUU ITPOMEKYTOUYHOU
aTTeCTAlllH, pa3padaThIBalOTCA B COOTBETCTBUU C JOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

npodeccop, TOIEHT, 1.H. Kadeapbl
«INEKTPOIHEPTETUKA TPAHCTIOPTA

CoryiacoBaHo:

3aBenyromuii kadeapoit 93T

IIpencenarens yueOHO-METOIMUCCKOM
KOMHUCCHH

B.A. I'peunninukoB

M.B. llleBarorun

C.B. Bonoaun



