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1 He.]'ll/l H 3a1a9U U3YICHUSA NUCHUIITUHBI

Lenv oucyunauner. 1lenpio 0CBOEGHUS JUCIHHUILIUHBI SBISETCS OCBOCHHE CO-
BPEMEHHBIX METO/J0B MOJCIUPOBAHUS U MPOTPAMMHBIX CPEACTB, HCIOJIb3YEMbIX
JUTS UCCTIEIOBAHUS TIEPEXOIHBIX U YCTAHOBUBIIUXCS PEKUMOB paboThI mpeobpaszo-
BaTeNel W MpeoOpa3oBaTeIbHBIX KOMIUIEKCOB, a Takke MpUOOpETeHHE HaBHIKOB
MOJICJIMPOBAHUSI U MCIOJIb30BAHUS MPUKIAJAHBIX MPOrpaMM I peuieHus: 3aaad
AIIEKTPOCHAOKEHUS C UCTIOJIB30BAHUEM YCTPOMCTB CUIIOBOM 3JIEKTPOHUKH.

3aoauu uzyueruss OUCYUNIUHBL.

— (popmupoBaHUE y acCUPAHTOB MPOYHON TEOPETHUUECKON 0a3bl B 00JIaCTH
o0mux (U3NYECKUX 3aKOHOMEPHOCTEW (PYHKIIMOHHPOBAHUS YCTPOMCTB CHIIOBOU
3JIEKTPOHUKH U MTPE0OpPa30BaTEIbHBIX KOMILIEKCOB HA UX OCHOBE;

— MOJTOTOBKA CIEIMAIMCTOB, BIAJICIOMIMX OONUMHU MPUHIIUIIAMU U METO-
JaMH MaTEeMaTHYEeCKOT0 MOJCIUPOBAHMS B HMH)KEHEPHOW NEATEIHHOCTH U MMEIO-
IIMX HAaBBIKA MX MPAKTUYECKOTO HCIOJIb30BAHUS B 00JIACTH DJICKTPOIHEPTETHKHU U
AIIEKTPOTEXHHUKHU.

Jucyunauna nanpasnena na ¢oopmuposanue:

— obmenpodeccuonanbubix kommnerenmuit (OIK-1, OTIK-3),

— npodeccronanbubix komnerenuuit (I1K-1, I[1K-4) acnupanra.



2 Mecro aucuuniannsl B crpykrype OOII BO

JIOrMKO-CTPYKTYPHBIN aHAIU3 AUCLUIUIMHBL: TUCUUIUIMHA «MOoIenupoBaHue
npeoOpazoBaTeseil u nmpeodpa3oBaTeIbHBIX KOMILJIEKCOB» OTHOCHUTCS K AUCIUILIN-
HaMm broka B1.B «/lucumrumael. BapuatuBHas 4dacth» oOpa3oBaTeNbHOM Ipo-
rpaMmbl M0 HamnpasiaeHUt0 noAroToBku 13.06.01 «DnekTpo- U TEMIOTEXHUKA,
HaIpaBJICHHOCTh — « CUIJIOBas AJIEKTPOHUKAY.

JlucrumuinHa peanu3yeTcs: Kageapoit SIeKTPOHUKH U paarno(pU3UKH.

OcHoBbIBaeTCs Ha 0a3e AUCHUIUIMH, W3YUYECHHBIX B PE3YyJIbTaTe OCBOCHUS
MpEAIIeCTBYIONIUX MPOorpaMM OakajgaBpuarta, CrelualInTeTa i MarucTpaTyphl.

SBnsieTcss OCHOBOM JUIsl TPOXOXKIAEHUSA MEAATOTMYECKOW MPAKTUKH, TPAKTH-
KU MO MOJYYEHHUIO TPO()ECCHOHATBHBIX YMEHUM U OTbITa MPOPECCUOHAIBHOMN JIes-
TEJIBbHOCTU, HAYYHO-UCCIIEI0BATENbCKOMN IEATEIIbHOCTH aCIIUPAHTA, HAIIPABICHHOM
Ha BBINOJHEHHE AUCCEPTAlMA Ha COMCKAHUE YYEHOMl CTENEeHW KaHAWAaTa Hayk,
JUISl IOATOTOBKYU MyOIMKAIMi 1 (MiIK) 3asIBOK Ha MAaTEHThl HA U300pETEHUs, MMOJIe3-
HbIE MOJIEJIM, a TAaK)Ke HampaBjeHa Ha JOPMUPOBAHUE KOMIIETCHIIUH 10 CITIOCOOHO-
CTH HCMOJIb30BaTh 3HAHMS B PA3IUYHBIX cepax >KU3HEACITEIbHOCTH, CIIOCOOHO-
CTH K M3YUYCHHUIO M aHAIIU3Y MCCIEIOBATEIbCKON AESITENIbHOCTH, CIOCOOHOCTH K
Hay4YHO-METOJIMUYECKOMY COIPOBOXKIEHUIO HCCIEN0BATENBCKON JEATEIbHOCTH,
CIIOCOOHOCTH K BEJICHUIO MPEMO0IaBaTeIbCKOU IEATETLHOCTH.

JucuuniarHa yutaercs Ha 1 Kypce, Bo 2 cemecTtpe. @opMa mpoMeKyTOUHOM
aTTeCTallMH — SK3aMEH.



4

3 IlepeyeHb pe3yabTaTOB 00y4eHHS MO JMCHMILINHE, COOTHECEHHBIX €
IVIAaHMPYeMbIMH pesyJbTaTamu ocBoenus OOII BO

[Ipouiecc u3ydenusi nucuuiuinHbl «MogenupoBanue mpeoOpa3oBaTeneil u

Hp€06pa30BaTeHLHLIX KOMIIJIICKCOB)» HAIIPABJICH Ha q)OpMI/IpOBaHI/IG KOMHCTGHHI/Iﬁ,

NpeCTaBICHHBIX B TabuIe 1.

Tabmanma 1 — KomnereHnnuu, o0s13aTeIbHbIE K OCBOCHHUIO

Kon
HanMeHoBaHME KOMITETCHIINH
KOMITETECHIIUN

OIIK-1 Branenue meromosnoruei TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX
UCCJIEIOBaHUI B 00J1aCTH MPOPECCUOHAIBHON e TEIHHOCTU

OIIK-3 CnocoOHOCTh K pa3pabOTKE HOBBIX METOJIOB MCCIIEIOBAHUS U UX
NPUMEHEHUI0O B CaMOCTOSATEIHLHON HAyYHO-HCCIICIOBATEIHCKOM
NEeSATEeIbHOCTU B 00J1aCTU MPOGHECCUOHAIBHOM IeSITEIbHOCTH

[K-1 CnocoOHOCTh ¥ TOTOBHOCTh K MCCJIEAOBAHUIO TEOPUU U MPAKTUKHU
UCIIOJIb30BAHUS JIEKTPUUYECKUX U JIEKTPOMArHUTHBIX MPOIIECCOB
B CHJIOBBIX, IMOJYIIPOBOJIHUKOBBIX MPEOOpa3oBaATENSIX U TEXHUYE-
CKHUX YCTPOMCTBAX Ha UX OCHOBE U MPOCKTUPOBAHUIO CUIIOBBIX I10-
JTYTIPOBOJTHUKOBBIX MPE0Opa3oBaTesiei M TEXHUYECKUX yCTPOIHCTB
Ha UX OCHOBE

I1K-4 CnocoOHOCTh cO3/1aBaTh MaTeMaTUYECKUE M KOMITbIOTEPHBIE MO-

JIEIM CWJIOBBIX TOJIYIIPOBOJHUKOBBIX IpeoOpa3oBaTeiel U Ux y3-
JIOB, QJICOPUTMBI U MIPOTrpaMMBbl UX HCCIIEIOBAHUS U pacyeTa, o0ec-
MEYNBAIOIINX aJICKBATHOE OTpPaXEHUE B MOJENAX (u3mdeckoi
CYIIHOCTH 3JE€KTPOMArHUTHBIX MPOIECCOB U 3aKOHOB (DYHKI[MOHU-
POBaHUA YCTPOUCTB CHIIOBOU JIEKTPOHUKH




4 O0beM U BHABI 3aHATHH M0 JUCIUIIJINHE

OO6mast TpyA0€MKOCTh YU4€OHOM JUCIUILIMHBI COCTaBIISICT 3 3auéTHBIC €]1-
Hunbl, 108 ak.q.

CamocTtosiTenpHass padboTa acmupaHTa BKIFOYACT MPOPabOTKYy MaTepHaaoB
JICKIHUH, TOATOTOBKY K MPAKTUYECKUM 3aHATUAM, TEKYIIEMY KOHTPOJIIO, BHITIOIHE-
HUE WHIUBUIYAJIBHOTO 33/IaHUSA, CAMOCTOSITEIIbHOE N3yUEHNE MaTepuaia v MmoJro-
TOBKY K 3a4eTy.

[Ipu opranuzanuu BHeEayJIUTOPHOM CAMOCTOSITEIBHOM PabOThl MO JaHHOU
JUCLUUIUIMHE UCTONB3YIOTCA (OPMBI U pacnpeiesieHne OroJKeTa BpEMEHU Ha ca-
MOCTOSITEJIbHYIO pa0OTy acupaHTa B COOTBETCTBUU C TaOIHIIEH 2.

Tabmuma 2 — Pactipeaenenue OropkeTa BpeMEHH Ha CaMOCTOSITEIIbHYIO paboTy ac-

nupaHTa
AKk.4. 1o
Bun yueGHOM paGoThI Bcero ax.u. ceMecTpam

2
AynutopHas paboTa, B TOM YHUCIIE: 36 36
Jlexmmm (JI) 18 18
ITpakTnueckue 3anstust (I113) 18 18
Jlabopartopusie pabots (JIP) - -
KypcoBas paboTa/KypcoBOii TPOSKT - -
CamocTosaTenpHas paboTa acCHPaHTOB, B TOM YHUCIIE: 72 72
IToaroroBka K JIEKIIHAM 8 8
[ToaroToBka K gabopaTopHbIM paboTam - -
[ToaroToBKa K MPaKTUYSCKUM 3aHATUSIM / CEMHUHApaAM 36 36

BrinonHenne KypcoBoi paboThl / IPOEKTa - -
PacuetHo-rpaduueckas padora (PI'P) - -
Pedepat (upauBuayanbHOE 3aaHKE) - -
JlomarHee 3amanue 16 16
[ToaroToBka K KOHTPOJIBHOM paboTe - -
IToaroToBKa K KOJUIOKBUYMY - -
AHanmuTHYecKuii ”HPOPMAIIMOHHBIN TTOUCK

Pa6ota B OMOIHOTEKE 4 4
IToaroroBka K 3a4eTy 8 8
[TpomexyTouHas arTecTanus — 3k3aMeH (J) €] €
OO01m1as TpyJA0EMKOCTh JTUCITUTUTHHBI

aK.d. 108 108

3.€. 3 3




5 Conep:kanue TUCUUIINHBI

C umenpr0 OCBOCHMS KOMIIETEHILIMM, MNPUBEICHHBIX B I1.3, NWCUUILIMHA
pazouTta Ha 9 Tem:
—T1ema | (IlonsiTue  MaremaThueckol W KOMIIBIOTEPHOW — Mojielei

npeoOpa3oBaTEIbHBIX KOMILJIEKCOB Ha 0a3e YCTPONUCTB CUIIOBOM SJIEKTPOHUKH);

—Ttema 2 (IIpencraBnenue MaTeMaTH4YEeCKOU MOJEN B BUJIE
HKBHUBAJICHTHBIX CXEM 3JIEKTPUUYECKUX LENEl);

—1ema 3 (OCHOBHBIE CBEJIEHUS O CPEJIE HAYUHbIX U MHXKEHEPHBIX PACUETOB
Matlab. OcnoBHble uHCTpyMeHTapuu Simulink. bubGnuoTeka maTeMaTuueckux
dyHKIHiT);

—1ema 4 (OCHOBHBIE CBEJICHUS O CPEJIe HAYYHBIX U MH)KEHEPHBIX PACYETOB
Matlab);

— tema 5 (MogenupoBaHue CHCTEM YIpPaBJIEHHUS YCTPOMCTBAMU CHIIOBOM
AJIEKTPOHUKH B cpene Matlab+Simulink);

—T1emMa 6 (cnosib30BaHusl  yCTPOWCTB ~ CWJIOBOM — 3JIEKTPOHUKHA B
UHTEJUIEKTYalbHbIX ceTax (Smart Grids) u MoJeaupoBaHHE HX OCHOBHBIX
PEXKUMOB)

—Ttema 7 (MogenupoBanue npeodpa3oBaTesIbHbIX KOMILJIEKCOB /I YMHBIX
cerelt B cpene Matlab+Simulink);

—TeMma 8 (MoaenupoBaHue CHUCTEM 3JIEKTPOINPUBOJIA B cpene
Matlab+Simulink);

—T1eMa 9 (OCOOEHHOCTH ~ MMHTAILIMOHHOIO  MOJIEJIMPOBAHUS  CIOKHBIX
peoOpazoBaTENbHBIX KOMITJIEKCOB Ha 0a3e yCTPOMCTB CUIIOBOM 3JIEKTPOHUKH).

Bunel 3aHATHN MO IUCHUIUIMHE M PacHpeesieHue ayJUTOPHBIX YacoB IJis
OYHOM U 3a04HOM (opM 0O0yueHus1, MpeACTaBIeHbI B Tabnuie 3 u 4.



Tabmuua 3 — Bubl 3aHATHIA 110 AUCHUILUIMHE U paclpeie]ICHUe ay IMTOPHbBIX 4acoB (ouHas (hopma oOydeHHsl)

Ne | HammeHnoBanue TeMbl TpynoeMKocTb Tema TpyrnoeMKoCTb
. Tembl npakTudeckux | Tpy10eMKOCTb
n/m (paznena) Copneprkanue JEKIMOHHBIX 3aHATUI B aK.u. . 1a0OpaTOPHBIX 3aHS- B aK.u.
3aHATUN B aK.u. .
JUCLATUTAHBI U
N3ydenue cucteMsl
MOJEIUPOBAHUS
AIEKTPOHHBIX
CTPOWCTB
[lonsiTne Marema- | DeKTpUYECKass U TEIUIOBAsT MOJEIU z’MgTL AB
TUYECKOM U KOM- | MpeoOpa3oBaTEIbHBIX  KOMILJIEKCOB B
. beodp . . SIMULINC),  uH-
NBIOTEPHONH MoOJe- | Ha 0a3e yCTpOMCTB CHIIOBOHM 3JeK- .
. CTPYMEHTApUH,
neil mpeobpa3oBa- | TpoHUKHU. [IpuMeHeHue TeopuH TOo-
2 crocoOwl Tpaduue- 2 — —

1 | TENBHBIX KOMIUIEK- | JOOUS IJii MaTeMaTH4YeCKOro Moje-
COB Ha 0a3e | TMPOBAHUS THIIOBBIX YCTPOWCTB CH-
YCTPOMCTB  CWJIO- | JIOBOM JIEKTPOHUKH

BOH DJIEKTPOHUKHU

CKOTO  Hu300paxe-
HUS ¥ KOPPEKTH-
POBKH CXeM, D3JIe-
MeHTHasi Oubmnmo-
TeKa,  MPHUHLHUIBI
HAaCTpOWKM  mapa-

METPOB.
DOKBUBAJICHTHBIE CXEMBl THIIOBBIX Maremaruueckoe
[Ipencrasnenue
. JJIEMEHTOB U Y3JI0OB  OOBEKTOB MOJIETTUPOBAaHUE
MaTeMaTUYeCKOn .
CUJIOBOM  BJIEKTPOHUKU. MeToabl TpexdaszHoro o-
MOJIeJIN B BHUJIE 3K-
IIOCTPOEHHs HKBUBAJICHTHBIX CXEM 2 HO(a3HOTrO JIBYyX- 2 — —
2 | BUBQJICHTHBIX CXEM N
MaTeMaTHYeCKHUX MOJIETICH. MOy TIEPUOTHOTO
INEKTPUUYECKUX .
Heneit OO0benrHEHNE MOJIEICH OTICIBHBIX MOCTOBOTO BBITIPS-
MOJICHCTEM B €IUHYIO CUCTEMY MUTEJIS
OcHOBHEBIE CBeJe- Matematnyeckoe
HUS O Cpelle Hayu- MOJEJIUPOBAHUE
HBIX U WHXeHep- |bubnnorexa MmaTeMaTuyecKux QyHK- ) TpexdasHoro mMo- )
3 | HBIX pacueroB |umi. bubimoreka SimPowerSystems CTOBOTI'O yIpaBJIs-
Matlab. OcnoBHbIE €MOTO BBITIPSIMUTE-

UHCTPYMEHTApUH s




Ne | HammeHnoBanue TeMbl TpynoeMKocTb Tema TpynoeMKoCTb
. Tembl npakTH4eckux | Ipy10eMKOCTb
/i (paznena) Coneprkanue JICKIIMOHHBIX 3aHATHI B aK.u. . 1a00paTOPHBIX 3aHS- B aK.4.
3aHATUI B aK.u. .
JCLATUIAHBI TUI
Simulink.
MopaenupoBanue
ycTpoiicTB cunoBoii | KomnberoTepHbie MOJEIN Maremaruueckoe
4 | DIEKTPOHMKH B Cpe- | MOJTyNPOBO/IHUKOBBIX npuOoOpoB 2 MOJEJINPOBAHUE 2 —
ne y3J10B Ha X OCHOBE npeoOpaszoBarens
Matlab+Simulink.
Hccnenosanue
MonenupoBanue TpexdaszHoro
cucTeM yrnpapiieHus: | IMUTanMOHHBIE MOJENM THUIOBBIX YIPaBISIEMOTO BBI-
5 YCTPOWCTBAMU CHJIO- | Y3JIOB CUCTEM yIpaBiIeHUS ) npsIMUTENsE B pe- )
BO 2JIEKTPOHUKU B | YCTPOWCTBAMU CUJIOBOI1 KUMax BbIIpsSIMIIE-
cpene AJIEKTPOHHUKHU HUS U WHBEPTUPO-
Matlab+Simulink. BaHHS HA KOMIIBIO-
TEPHOU MOJIEIIN
cnosnp3oBanus HccnenoBanue on-
YCTPOUCTB CUIIOBOM N HO(pA3HOTO MOCTO-
CKTDOHUKH B I [loHsiTHE WHTENNEKTyaJIbHOM ceTu BOTO HHBEDTODA ©
P (Smart  Grid). MonenupoBanue pTOb
6 [reIeKTyalbHbIX . . . 2 CUMMETPUYHBIM 2 — —
. «MHEKpoceTei» (microgrid) Ha 0Oase
ceTsx (Smart Grids) u . . yIpaBjIeHUEM  Ha
YCTPONCTB CUIIOBOM 3JIEKTPOHUKH .
MOJIEJIMPOBAHUE UX KOMITbIOTEPHOU
OCHOBHBIX PEKUMOB MOJIENN




Ne | HammeHnoBanue TeMbl TpynoeMKocTb Tema TpynoeMKoCTb
. Tembl npakTH4eckux | Ipy10eMKOCTb
/i (paznena) Coneprkanue JICKIIMOHHBIX 3aHATHI B aK.u. . 1a00paTOPHBIX 3aHS- B aK.4.
3aHATUN B aK.4. .
JMCIUIUIMHBI TU
MopaenupoBanue
HccnenoBanue Mo-
npeoOpasoBarens- | MMHUTanMoHHBIE MOIENH
CTOBOTO IIHPOTHO-
HBIX KOMILIEKCOB MOy ITPOBOTHUKOBBIX
. . UMITyJIbCHOTO TIpe-
JUISL YMHBIX ceTeil B | mpeoOpa3oBaTelieit 3JeKTPOIHEPTHH
. oOpa3zoBarerns C
7 | cpene MEPEMEHHOTO TOKa B IMTOCTOSHHBIMN. 2 2 -
o CUMMETPUIHBIM
Matlab+Simulink. | Umuraunonusie Moaenu
3aKOHOM yTpaBlie-
AIEKTPOIHEPTUH MOJTYIPOBOTHUKOBBIX
. HUS Ha KOMIIbIO-
IIOCTOSIHHOT'O TOKAa | ipeoOpa3oBaTelieit .
o TEPHON MOJIENH
B IIE€PEMEHHBII
MopaenupoBanne
npeoOpa3oBarenen
Mopnens nBuratens Ha 6ase MTOCTOSTHHOTO
MopenupoBanue HMCTOYHMKA TOKa. Mozienp qBuraTesst HaIpsKEHUS c
g | CHCTEM BIIEKTpO- Ha 0a3e NCTOYHUKA HATIPSHKCHHUS. ) UJeaTbHBIMU U HE- )

IPHUBOJIA B Cpefie
Matlab+Simulink.

MoaenupoBaHHe CUCTEMBI
«1rpeodpa3oBaTeb YacTOThI-
TPYIIIOBas IBUTATEIbHAS HATPY3Ka

UICaTbHBIMH KOM-
MOHEHTaMH  (CHJIO-
BEIMH  KITIOYaMH,
MarHUTHBIMH ~ DJIe-
MEHTaMH )




Ne | HammeHnoBanue TeMbl TpynoeMKocTb Tema TpynoeMKoCTb
. Tembl npakTH4eckux | Ipy10eMKOCTb
/i (paznena) Coneprkanue JICKIIMOHHBIX 3aHATHI B aK.u. . 1a00paTOPHBIX 3aHS- B aK.4.
3aHATUN B aK.4. .
JMCIUIUIMHBI TU
OCTOBEPHOCTh €3yJIbTaToOB
(OCOOEHHOCTH UMH- A P pesy
MOJEIUPOBAHUS. ObecnieueHue
TallMOHHOTO MOJEIH- . enu dopmuposa-
YCTOMUYHUBOCTH nporecca
[POBaHUS CIOKHBIX HUSL  TPaeKTOPHH
MOJIETTUPOBAHUSI. [Tpuemsi
9 mnpeobpazoBaTEIBHBIX 2 MEPEKITIOUCHUST CH- 2 — —
YHOPOILEHUs CXeM npu
KOMILIEKCOB Ha 0a3ze JIOBOTO TpaH3u-
o . | MogenupoBaHuud. MoxenupoBaHue
YCTPOWCTB CUIIOBOI CTOPHOTO KITF04Ya
MIPOLIECCOB pa3IUYHBIMHU
DIIEKTPOHUKH.
BPEMEHHBIMU XapaKTePUCTHKAMHU
Bcero aynutopHsIX 4acoB 18 18 —

01



Tabnuma 4 — Bunel 3aHsTHIA 110 TUCIUIUIMHE U paclipe/ie]ieHIe ayAUTOPHBIX YacoB (3aouHas (opma 00ydeHus)

Ne | HammeHnoBanue TeMbl Tema TpyrnoeMKoCTb
/i (paznena) ConepxaHue JIEKIMOHHBIX 3aHATHN TpynoemkocTs Teme! MPARTHICCKHX Tpynoemxocts 71a00paTOPHBIX 3aHS- B aK.4.
B aK.4. 3aHATHN B aK.4. .
JMCLILIMHBI TUI
[lonsTne Mmatema- | DieKTpuYecKas U TEIUIOBask MOJEIH N3yuenne cucremsl
TUYECKOM M KOM- | IpeoOpa3oBaTeIbHbIX  KOMILIEKCOB MOJIETTUPOBAHUS
NBIOTEPHONM  Moje- | Ha 0a3e YCTpPOWCTB CHJIOBOM 3JIEK- JJIEKTPOHHBIX
Jeil  mpeoOpa3oBa- | TpoHUKHU. [IpumeHeHue Teopuu Mo- YCTPOHCTB
1 |TeNpHBIX KOMIUIEK- | JOOMS IUIS MaTeMaTH4ecKOro MOJe- (MATLAB — B B
COB Ha 0aze | TMPOBAHUS TUIIOBBIX YCTPOWMCTB CHU- SIMULINC),  un-
YCTPOMCTB CUJIOBOM | JIOBOM 3IEKTPOHUKHU CTPYMCHTapHii,
3JICKTPOHUKU CIIOCOOBI rpa(bnqe-
Mozennposarue KomnerorepHsie MOJIEH croro  msobpaike-
YCTPOMCTB CUJIOBOM 2 HUS M KOPPCKTH- 2
2 |smerrpommm B cpe- MOJIyIPOBOJIHUKOBBIX TPUOOpPOB U DOBKH CXeM, dlle- — —
nie Matlab+Simulink.| Y370 1@ 11X OCHOBE MEHTHast  6nbmno-
T€Ka,  IPHUHLMIIBI
Monenuposanne HACTPOMKM  mapa-
CHCTEM yNpaB/IeHUs MMuTanMOHHBIE MOJEIN THIIOBBIX METPOB,
YCTPOMCTBaMH CHJIO-| Y3JIOB CUCTEM yIpaBiIeHUS _
3 |BOM DJIEKTPOHUKU B | yCTPOMCTBAMHU CUIJIOBOM _ B B
cpene ANEKTPOHUKHU _
Matlab+Simulink. _
Bcero ayMTopHbIX 4acoB 2 2 —

Il



6 (I)OHII OLHCHOYHBIX CPEACTB AJsI NMPOBCACHUSA TCEKYIIEI0 KOHTPOJS
YCI€BAaeMOCTH H l'[pOMC)KyTO‘IHOﬁ arreCcrallmm 1m0 MroraM 0CBO€HMUSA AUCIH-
IIJINHBI

6.1 Kputepuu olleHUBaHUS

B coorBercTBUM ¢ 1lonoXeHHEM O KPEAUTHO-MOJYJIBHOW CUCTEME OpPraHHU-
3alUu 00pa3oBaTEILHOTO nporecca OI'bOY BO « ol ' TY»
(https://www.dstu.education/images/structure/license _certificate/polog_kred modul.pdf)
IpY OTICHUBAHUN C(POPMHUPOBAHHOCTH KOMITETCHIIMIA TIO0 JUCIIUTUIMHE UCTIOIb3YEeT-

csa 100-6amipHas mkasna.

[lepeueHb KOMIETEHIMI MO MUCIMIUIMHE M CIOCOOBI OIICHWBAHUS 3HAHUU
MIPUBEJICHBI B Ta0IUIIE 5.
Tabmuma 5 — IlepedyeHp KOMIIETEHITUI 110 JUCIUILUIMHE M CIIOCOOBI OIICHHWBAHUS

3HAHUU
Kox 1 HammeHoBaHue
Croco0 oreHuBaHUs O1ieHOYHOE CPEACTBO
KOMIIETEHILIUH
OIIK-1, OIIK-3, KOMIUIEKT KOHTPOJIUPYIOIINX
JK3aMeH
IIK-1, IIK-4 MaTepuaoB sl SK3aMeHa

Bcero no tekymieir pabore acmupanTt moxeT HaOpate 100 GamoB, B TOM
YHUCIIE:

— 3a BBINOJHEHUE MPAKTHUYECKOIo 3aJlaHusl COIJIacCHO Tabsuie 2 padoueit
nporpaMmbl (110 BeIOOpY acniipanTa) — Bcero 40 6aios;

— 32 BBINIOJIHEHHE JJOMAIIIHETO 3aJjaHusi — Bcero 60 6aioB.

DK3aMeH MPOCTaBISAETCS aBTOMATUYECKH, €CIIM aCIUPaHT Habpajl B TEUCHUH
Kypca He MeHee 60 0ayuIoB M OTYUTANICS 32 KKIYI0 KOHTPOJIbHYIO TOYKY. MUHHU-
MaJbHOE KOJIMYECTBO OAJIOB MO KAXKIOMY M3 BUIOB TEKYIEH pabOThl COCTaBISET
60% OT MaKCUMaJILHOTO.

DK3aMmeH 1o auctuiuinHe «MojienupoBaHue npeoopa3oBareieil u nmpeoodpa-
30BaTeJbHBIX KOMILIEKCOBY» MPOBOJIUTCS MO pPe3ysibTaraM padboThI 3a Kypc. B ciy-
yae, eclid MOJy4YeHHass cymMma 0ajJIoB HE YCTpauBaeT aclHMpaHTa, BO BPEeMs MPO-
MEXYTOYHOUM aTTeCTallMy acClUpaHT UMEET MPaBO MOBBICUTh UTOTOBYIO OLIEHKY B
dbopme ycTHOTO cobeceJ0BaHuS.

[ITkama oueHuBaHWs 3HAHUU IIPU MPOBEACHUU MPOMEKYTOUHOU aATTECTALUU
npuBeAeHa B Tabauue 6.
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Tadmuna 6 — [lIkana oneHUBaHWA 3HAHUNA

CyMMma 6asuioB 3a BCE BUIBI O1eHKa 10 HAIIMOHAJIBbHOH IIKaIe
y4eOHOM JACATEIHBHOCTH 3a4€T/9K3aMEH
0-59 He 3aureHo/Hey10BIE€TBOPUTEIHHO
60-73 3a4TeHO0/yIOBIETBOPUTEIHHO
74-89 3auTeH0/X0poIIo
90-100 3a4TeHO/OTIIMYHO

6.2 /lomaiHee 3a1aHue

Jomainee 3aganue Nel:

1) Pa3paboTaTh GyHKIHOHANBHYIO MOJieab coBpemeHHoro [TITNM-

KOHTpoJuiepa uist cpepl Simulink (KOHKpeTHast MOJIEb U IPOU3BOIUTEh
KOHTpOJUIepa BIOMPAETCS 110 COTIACOBAHUIO C MPETO0/IaBaTeNIEM).

2) Onucanue HIMM-konTpomiepa u ocobeHHocte oubnmorekn SimPower
System cpenst Simulink, Ha OCHOBE KOTOPOTO JIOJKHBI OBITH OMpeeieHbl Tpebo-
BaHUS K (DYHKITMOHAIBHOW MOJIEH — PEXUMBI PabOThI M XapaKTEPUCTUKH, KOTO-
poe JTOJKHA OTpa)xaTh MOJEIb, a TAKXKE BO3MOXHBIE YIPOIICHUS 10 CPABHEHUS C
pearbHbBIM 0OBEKTOM.

3) Onucanure Mojenu ¢ HEOOXOAUMBIMU KOMMEHTapUsIMM Ha3HadyeHUs €€
COCTaBHBIX YacTeM.

4) MonenupoBaHue, OITBEPKAAIOIIEE aIEKBATHOCTh OJYYEHHONW MOJIEIH,
CPaBHEHHE XapaKTEPUCTUK MOJEIU M JaHHbIX O Xxapakrepuctukax [HINUM-
KOHTpoJuiepa. J[jsi 3TOro BO3MOKHO HCHOJIb30BaTh PA3JIMUHbIE TUIIOBBIE U TECTO-
BbIE CXEMbl BKIIIOUEHUs. Bce 3asBiIeHHBIE peXUMbl pabOThl U XapaKTEPUCTUKU,
OTUCHIBAEMbIC MO/IEIIBIO, TI0JKHBI OBITh MOATBEPKIACHBI MOJICIUPOBAHHUEM.

5.3 Temnl pedeparon

1) Ilporpamma mis MOACIUPOBAHUS DIICKTPOMATrHUTHBIX U TETUIOBBIX
3amad Femm.

2) Ilporpamma mjii MOJAEIHUPOBAHUS DIIEKTPOMArHUTHBIX U TEIJIOBBIX
3a1a4 Ansys multiphysics.

3) Ilporpamma nisi MOAETUPOBAHHS DJIEKTPOMATHUTHBIX M TEIJIOBBIX
3agad MagNet u ThermNet 2D/3D.

4) Ilporpamma mjis MOJICIUPOBAHUS AIIEKTPOMArHUTHBIX U TETUIOBBIX
3amad Jmag Designe.

5) Ilporpamma nisi MOIETUPOBAHUS DJICKTPOMATHUTHBIX M TEIIOBBIX
3anau Elcut.

6) Ilporpamma nisi MOAETUPOBAHUS DJICKTPOMATHUTHBIX M TEIIOBBIX
3amau Cedrat flux 2D/3D.

7) Ilporpamma nasi MOIETUPOBAHHS DJICKTPOMArHUTHBIX M TEIIOBBIX
3amauy Comsol multiphysics.
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6.4 IlepeyeHb BONPOCOB M 3aJaHUM JJIS MOATOTOBKH K IK3aMEHY

1) Uto Takoe Maremarrueckas U KOMIIbIOTEpHAsi MOJEIIA MPeoOpa3oBaTeIb-
HBIX KOMILJIEKCOB Ha 0a3e yCTPONUCTB CUIIOBOM JIEKTPOHUKHU ?

2) KakoBa 11en1p MoieTupoBaHus peoOpa3oBaTeIbHBIX KOMIUIEKCOB Ha 0ase
YCTPOMCTB CHJIOBOM 3JeKTpOHUKM Ha OBM? KakoBbl OCHOBHBIE XapaKTEpHbIE
YepPThl KOMIIBIOTEPHOU MOJIEIIA CUCTEMBI?

3) Kak coOoTHOCSTCS MOHSTHUSL «IKCIEPUMEHT» U «MAIIMHHOE MOJIEIUPOBa-
Hue»? KakoBbl 0COOCHHOCTH MMHUTAIIMOHHOTO MOJeiaupoBaHus cucteMm? KakoBa
3 PeKTUBHOCTH MOJICTUPOBaHUS cucTeM Ha DBM?

4) Kak BBITJISAAT dJEKTPUUECKas U TEIJIOBasi MOJIETH MPeoOpa3oBaTebHbIX
KOMIIJIEKCOB Ha 0a3e yCTPONCTB CHUIIOBOM JIEKTPOHUKH ?

5) Kak mpumensiercs Teopusi moao0us Il MaTeMaTUYeCKOro MOJIEITUPOBa-
HUSl TUIIOBBIX YCTPOWCTB CUIIOBOM JIEKTPOHUKU?

6) Kak mpencrapisercss MaTeMaThyeckasi MOJIeNIb B BHUJIE SKBUBAJICHTHBIX
CXEM DJIEKTPUYECKUX Lienei?

7) Kak BBITISIAT DKBUBAJICHTHBIE CXEMbI THUIIOBBIX JJIEMEHTOB M Y3JIOB
YCTPOMCTB CHUJIOBOM 3JIEKTPOHUKHU U KaKOBBI METObI UX TTOCTPOCHHUS?

8) UTo Takoe cTaTUYECKUE U JUHAMUYECKHE MOJIEIH 00beKTa?

9) Kakue yciioBusi 1 0COOEHHOCTH HCIIOJIb30BaHUS MIPU pa3paboTKe Mojieseit
CUCTEM Pa3JUYHBIX TUIOBBIX CXEM CyIIeCcTBYIOT? Kak mpoucxoaut oObeaIuHeHne
MOJIeJIel OT/IETBHBIX MOACUCTEM B €IMHYIO CUCTEMY ?

10) Kakue oCHOBHBIE CBEJICHHUS O CPEJI€ HAYYHBIX U MHKEHEPHBIX PACUETOB
Matlab cymectByror?

11) Yro takoe omeparmonHas cpena Simulink? Kak BeimmsiauT 0630p oc-
HOBHOM Oubnnoreku Simulink?

12) KakoBbl OCHOBHBIE TPUEMBI MOJATOTOBKH U peaakTupoBaHus Simulink-
monenu? Kak ycTaHaBnMBaroTCs mapaMeTpbl MOACIUPOBAHUS U KaK BBITIOTHSACTCS
CaMO MOJICIIUPOBAHUE?

13) Uto npexacrasnsier cobort 6ubnuoreka 6okoB SimPowerSystems? Ka-
KOBBI 2JIEMEHTHI CUJIOBOM AiekTpoHukH Power Electronics?

14) Kak mMoaenupyroTcst moJyIpOBOJHUKOBBIE MPUOOPHI U y37IbI HA UX OC-
HOBe B cpene Matlab+Simulink? KakoBbl MojenupoBaibHbIE aCHEKThl CHIIOBOTO
muona Diode u Tupuctopa Thyristor, Detailed Thyristor?

15) Kak momenupyroTcsi moJIyImpOBOJHUKOBBIE MMPUOOPHI U Y37kl HA UX OC-
HoBe B cpeae Matlab+Simulink? KakoBbl MogennpoBaibHble aCEKThl MOJHOCTHIO
ynpasisiemoro tupuctopa GTO Thyristor, Ounonspuoro tpansucropa IGBT,
tpan3ucropa MOSFET u uneansnoro kitoua Ideal Switch?

16) Kakx mMoaenupyroTcst moJynpOBOJHUKOBBIE MPUOOPHI U Y376l HA UX OC-
HOBe B cpene Matlab+Simulink? KakoBbl MonenupoBaibHBIE aCIEKThl YHUBEP-
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canpHoro mocta Universal Bridge u TpexypoBueBoro mocta Three Level Bridge?

17) Kak BBITISIAT UMUTALIMOHHBIE MOJIETM THUIOBBIX y3JI0B CUCTEM YIMpaB-
JICHUS YCTPOMCTBAMH CUJIOBOM JIEKTPOHHMKHU B cpene Matlab+Simulink?

18) Kak MonenupyroTcs U3MepUTEIbHbIE U KOHTPOJIbHBIE ycTpoiicTBa? Kak
BBITJISITUT MOJICTUPOBAHUE CUCTEM UMITYJIbCHO-(a30BOT0 YIIPABICHUS?

19) Kak ucnosnb3yroTcss yCTpOMCTBAa CHIIOBOM 3JEKTPOHUKU B MHTEIUIEKTY-
anbHBIX ceTsx (Smart Grids) ¥ Kak MOJCIHUPYIOTCS UX OCHOBHBIE PEKUMbI?

20) Yto Takoe koHuenuus uHTeiekryaapHoi cetu (Smart Grid)? KakoBsl
OCHOBHBIE TOJIOKEHUS JaHHOU KoHIenuuu? KakoBbl (pyHKIIMOHABHBIE CBOMCTBA
PHEProCcUCTEMBI Ha 6a3e koHmeniuu Smart Grid?

21) Kak mogenupytorcs «Mukpocetn» (microgrid) Ha 6a3e yCTpoNCTB cuiio-
BOM 3JIEKTPOHUKU?

22) Kak MoJenupyroTcst yCTpOCTBa CUIIOBOM 31eKTpOoHUKU B Smart Grids?
Kak BRIrIsi AT UMUTAIMOHHBIE MOJEIIN AKTUBHBIX BBIMPSIMUTEICH?

23) Kak mMozenupyroTcst ycTpoicTBa CUIIOBOM 3eKTpoHUKK B Smart Grids?
Kaxk BBIMISAST UMUTAITMOHHBIE MOJICIIM UHBEPTOPOB HANPSIHKEHUS?

24) Kak MoaenupyroTcs yCTPOMCTBA CUIIOBOM 2JIeKTpoHUKH B Smart Grids?
Kax BbITISIIUT MOJENMPOBAHUE CTATUYECKOTO0 KOMIIEHCATOpa PEAKTUBHOM MOIIHO-
ctu?

25) Kak BBIIAAUT MOJIETMPOBAHUE CHUCTEM DJJIEKTPONPUBOJA B Cpelie
Matlab+Simulink?

26) Kak BbIMISAUT MOJENb ABUTATENS Ha 0a3e ucTouHuka Toka? Kak BbITIIs-
JUT MOJIEJIb ABUTATENs HAa 0a3e MCTOYHHUKA HATIPSDKEHUS ?

27) Yto takoe MamuHa noctossHHOro Toka DC Machine? Kak BeIrsiguT Mo-
JIeJIb CUCTEMBI 3JIEKTPONPUBOJIA C ABUTATENIEM MOCTOSHHOTO TOKA C HE3aBUCUMbBIM
BO30yX/1eHuEeM?

28) Uto Takoe acuHxpoHHass mamuHa Asynchronous Machine? Kak BbIrs-
JTUT MOJEIIMPOBAHUE CUCTEMBI «IIPe0Opa3zoBaTElb YaCTOThI - ACUHXPOHHBIN ABUTa-
TENIb»?

29) Kak mopaenupyercsi cucteMa «mpeoOpa3oBareiib 4acTOThI-TPYIIOBAs
JBUTATENIbHAs HArpy3Ka»?

30) KakoBbl 0COOEHHOCTH MMUTAIMOHHOTO MOJEIUPOBAHUS CIOXKHBIX Tpe-
o0pa3oBaTenbHBIX KOMIUIEKCOB Ha 0a3e yCTpOWCTB CHIIOBOW 3nekTpoHuku? Kax
o0ecrnieunBaeTcs JOCTOBEPHOCTh PE3yIbTATOB MOJICTUPOBAHUS?

31) Kak ocyuiectisieTcss BBIOOp METOJa UHTETPUPOBAHUA U KaK oOecredn-
BaeTCsA yCTOMYMBOCTD MPOLIECCA MOJEIUPOBAHUA?

32) Kak MoaenupyroTcsl MPOLECChl C Pa3IMYHBIMU BPEMEHHBIMHU XapaKTepH-
ctukamu? Kak npoBoauTcs cepusi BHIYUCIUTEIbHBIX SKCIIEPUMEHTOB?
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7 Y4eOHO-MeTOAMUYeCcKOe U HH(POpMALMOHHOE 00eceyeHre JUCIUIIIMHBI

7.1 Pexomenayemasi qureparypa
OcHnoenasn numepamypa

1. Kopones, A.JI. KommnbioTepHoe MoaenupoBaHue 00BEKTOB, MPOIIECCOB H
cucteMm: yaeOHoe nocobue / A.JI. Kopones, H.b. IlapmrykoBa. — UensOunck: U3n-
Bo [OxHO-Ypan. roc. rymanurap.-nex. ys-ta, 2020. — 329 c. — URL:
https://djvu.online/file/ XWDNtz4DahziX (nara oopamenus: 31.08.2023).

2. 3aronckuii, A.B. MHpopMallMOHHbIE TEXHOJIOTHH: yuyeO. rnocobdue s
CTYyJl. By30B, OOy4aromuxcs 1no Hamnpasiienuto "MH(popmaTuka U BEIYMCIUTETbHAS
texnuka" / A.B. 3atonckuii. — M. : PUOP, 2023 . — 344 c.: ui. (8 3K3.)

Jlononnumenshan aumepamypa

1. U6parumos, H.X. Ilpaktnueckuii kypc audpepeHInanbHbIX YpaBHEHHM
Y MaTeMaTHU4ecKoro MoaenupoBanus. Kinaccuueckne u HOBble MeToabl. Henuuei-
HblE MaTeMaThyeckue MeTojbl. CUMMETpUsl U MPUHIUIIBI uHBapuantHoctu / Ile-
peBox ¢ anri. U.C. EmenbsnoBoi. Huxnnii Hoeropona: MsnarensctBo Hukero-
POICTKOTO TOCYHUBEPCUTETA, 2007. — 421 C. — URL:
https://djvu.online/file/yg7CPPLGvDqTW (nata obOpamienus: 31.08.2023).

2. Tapacuk, B.Il. MaremaTnueckoe MOACIMPOBAHUE TEXHUUYECKUX CHUCTEM:
Yuebuuk mis By3oB. — MH.: [uzaunlIPO, 2004. — 640 c. — URL:
https://djvu.online/file/v8X4ui3aayQmz (nara oopamenus: 31.08.2023).

3. AHnpueBckuid, b.P. DnemMeHThl MaTeMaTUUYECKOr0 MOJICIMPOBAHUS B TIPO-
rpamm-HbIX cpegax MATLAB 5 u Scilab / B.P. Aunpuesckuii, A.JI. ®pankoB. —
CII6.: Hayka, 2001. — 286 ¢. — URL.: https://djvu.online/file/bVyoMabNRRTUq
(mara ob6pamenus: 31.08.2023).

4. Cmut, [Ixxon M. Marematndeckoe 1 1udpoBoe MOACIUPOBAHUE I WH-
xeHepoB u uccienosareneit / [lep. ¢ anarn. H.II. Unwsunoii; [lox pen. O.A. Uem6-
poBckoro. — M.: Mamwuuocrpoenne, 1980. — 271 c¢. — URL:
https://djvu.online/file/28zFaaHFS5yfRz (mara obpamenus: 31.08.2023).

6.2 basbl AAHHBIX, 3JICKTPOHHO-0MOTHOTECYHbIE CUCTEMBI,
HH(OPMALMOHHO-CIIPABOYHBIE H IIOMCKOBbIE CHCTEMbI

1. Hayunas 6uGmumoreka J{onl'TY : odurnmanbHpli caiiT. — AYeBCK. —
URL.: library.dstu.education. — TeKcT : 2I€KTPOHHBIH.

2. Hayuyno-texnuueckas Oubnuoreka BI'TY um. IllyxoBa : opuumanbHbIi
cait. — benropon. — URL: http://ntb.bstu.ru/jirbis2/. — TeKcCT : 3J1I€KTPOHHBIA.

3. KoHCyabTaHT CTyJeHTa : DJJIEKTPOHHO-OMOIMOTEYHas cucrema. —
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MockBa. — URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — TexkcTt : diek-

TPOHHBIM.
4. YHUBEpCUTETCKAsE OMOIMOTEKA OHJIAMH : JICKTPOHHO-OMOIMOTEUHAs CH-
crema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Texkcr :

BJICKTPOHHBIM.
5. IPR BOOKS : snexktpoHHO-O0MOMIMOTEUHas cuctema. — KpacHOropck. —
URL: http://www.iprbookshop.ru/. — TekcT : 37eKTpOHHBIA.
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8 MarepuajbHO-TeXHUYECKOE o0ecneYeHne AU CIUTIIUHbI

MarepuanbHo-TexHHUEcKasi 0a3a obOecrieunBaeT IMPOBEACHHE BCEX BHUIOB
NEesITeLHOCTH B Mpoliecce 00ydeHust, coorBeTcTByeT TpedoBanusiMm GI'OC BO.

MartepuaibHO-TEXHHYECKOE 00eCTICUeHHE MPEICTaBICHO B Ta0IHIE 7.

Tabnuna 7 — MaTepuaibHO-TEXHUYECKOE 00ECTICUCHHE

HanmeHnoBanmne 000py/JOBaHHBIX Y4€OHBIX KAOMHETOB

Anpec (mecTormoiio-
JKEHHUE) YUeOHBIX
KaOWHETOB

CrnenuanbHble TOMEICHHS:

Jlabopamopuu npeobpazosamenvHol U MUKPONPOYECCOPHOU MEeXHUKU
IITK AMD AthlonX2 255 (1 mr.);

I[1TK AMD AthlonX2 250 (1 mt.);

ITTK Celeron420 (1 mir.);

I[TTK AMD Athlon 64x2 Dual Core5200+ (1 mr.);

ITTK AMD Sempron140 2.71 (1ur.);

cTeH] 1a00paTOPHBIN I UCCIIEIOBAHNS AaBTOHOMHBIX WHBEPTOPOB TO-
Ka, aBTOHOMHBIX HHBEPTOPOB HAINPSIKEHUS, UMITYyJIbCHBIX WCTOYHHKOB
IIUTAHUS, CXEM Ha MOJIyTIPOBOJAHUKOBBIX KJIto4ax (6 mIT.);
JeMOoHCTpaloHHble matel DM183021 (2 miT.);

DM-00020 (1 mir.);

anantep AC002013, AC300020, AC300021 (3 mrt.);

oTnanouHbiid KoMIuiekT Anadigm Designer (1 mT.);

otnagoyHas miata Altera de2 (lmir.);

reHepaTop CUTHAIOB HU3KoYacTOTHBIN ['3-112 (1 mT.);

WCTOYHUK MUTAHUS YHUBEPCAIbHBIH (2 MIT.);

BOJIETMETpP YHUBEpcanbHblii B7-16a (4 wmt.);

MOCT YHUBEpPCaIbHbII n3Mepurenbubiil E7-4 (1 mr.);

Mukpotpenaxep MT1804 (5 mr.);

perucTpaTop AeKTpoHHBbIH (1 mIT.).

nabopatopHas Me0elb: CTOMNbI, CTYJbS U CTYACHTOB (110 KOTUYECTBY
o0yyaromuxcsi), pabouee MeCTO PETo1aBaTelsl.

ayn. 203 xopm._3
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JIncT u3MEeHEeHUN U JOITOJTHEHU N

Howmep nzmeHenus, nata BHECEHUS U3MEHEHMSI, HOMEDP CTPAHULBI JIJIsI BHECEHUS
NU3MEHEHUN

J1O BHECEHU I USMEHEHWI:

[IOCJIE BHECEHU I USMEHEHW:

OcHoBaHue:

IToamnuce nuia, OTBETCTBEHHOI'O 32 BHECEHUE N3MEHCHU I




