MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.0.04

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

HNMuTannoHHoe MOIeTHPOBaHNE B )JIeKTPOIHEPTreTHKE U )JIeKTPOTEXHUKE

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJrTOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
DHeprocbepexenne 1 3HeprodpHeKTUBHOCTh

®opma o0ydeHUs: 3a09HAs
"o mabopa: 2020
O6mas Tpynoemkocts: 4 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 4
®opma KOHTPOJIA 3a4eT Hroro

Bun 3ansaruit
Jlexnuu 4 4
JlaGopaTopHbie 4 4
IIpakTHueckue
PykoBoACTBO
[TpomMexxyTouHas aTTecTanus 0,25 0,25
KonraktHas pabota 8,25 8,25
CamocrosiTenpHas padbora 132 132
Kontpoinb 3,75 3,75
HTroro 144 144




Pabouyto mporpamMmy cocTaBuiI(H):
JIOLIEHT, TIOLUEHT, K.I1.H., TperbsikoBa M.H.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OrcyTcTBYeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILVIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mporoxon 3acenanus Ne 3 ot «26» cents6ps 2019 r.).



1. Ileaib 0CBOEHUA TUCHUILIUHBI

HCJ'IB OCBOCHH AWCHUILUIMHBI — OBJIAACHHUEC TCXHOJOIMAMHU PCIICHHUA HCCICA0BATCIBCKUX
3ala4 B DOJICKTPOSHCPICTUKE H ISJICKTPOTCXHUKEC MCTOJAOM HMMHUTAOMOHHOI'O KOMIIBIOTCPHOI'O
MOACIINPOBAHUA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, HAa OCBOCHHUH KOTOPBIX 6a3pr€TCSI JaHHasg JUCHHUILIMHA:
((COBpeMeHHBIG TEXHOJIOTHH ITPOCKTUPOBAHHUSA B DJICKTPOSIHEPICTUKE U DJICKTPOTCXHHUKE.

JINCIMITIMHBL ¥ TPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAaHHOW JUCHIUIUIMHBI HEOOXOIMMO KaK
npeamecTpyioniee:  «PacdeTHO-OKCIIEpUMEHTAIbHBIE  HCCIIEOBAHUS  JHHAMUKA  CHUCTEM
anekTpocHaOxeHus», «lIponsBojcTBeHHas TpakTUKa (HAYYHO-HCCIIEOBATENbCKas paboTa)»,
BBIITYCKHAsI KBATM(UKAIOHHAs paboTa.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYyeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUS
KOMIIeTEeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

VYK-1. Cnocoben
OCYLIECTBIIATh
KPUTUYECKUN aHAIN3
MPOOJIEMHBIX CUTYyallui Ha
OCHOBE CUCTEMHOT'O
MOJIX0/1a, BBIPaOaTHIBATh
CTpaTEruIo NEUCTBUI

VYK-1.1. Ananuzupyer
POOJIEMHYIO CUTYALIUIO U
OCYIIECTBIISIET €€
JEKOMITO3MIIMIO Ha
OTJZIEJIbHBIE 3a]1a4H.

3HAaTh: aJITOPUTM KPUTHUECKOIO
aHAJIN3a U BUIBI JIEKOMITO3UIIAN
00BEKTOB

YMeTh: KPUTHYECKH aHATU3UPOBATH
MpOOJIEMHBIE CUTYallUH B
npogeccuoHaIbHOH chepe

Braners: HaBBIKOM JIEKOMITO3UITUU
npodeccuoHaNbHOM MPoOIeMbl Ha
OTJICTIbHBIE 3a]]a4u

VK-1.2. BeipabaTsiBaeT
CTPATETHIO PEIICHUS
MOCTaBJICHHOW 33]]auu
(cocmasnsem moodens,
onpeoensem o2panudeHus,
gvipabamvieaem Kpumepuu,
oyeHusaem HeoodXo00UMOCmb
O0ONONHUMENbHOU
ungopmayuu)

3HaTh: MMPUHIHUIIBI CUCTEMHOI'O
nmoaxoga NMpHUMCEHUTCIIBHO K
PCHICHUTO HpO(i)CCCI/IOHaHBHBIX 3aJa4

YMeTh: pemarh npogeccuoHanbHbIe
3aJja4ui Ha OCHOBE CUCTEMHOTO
nmoaxoza (COCTaBsATh MOJICIb,
OTIpeIeNIATh OTPaHUYEHUS,
BBIpa0AaThIBATh KPUTEPHH, OIICHUBATH
HE00XOAUMOCTD JIOTIOTHUTEIbHOM
nHdopmanun)

Brnagets: HaBBIKOM IPUMEHEHUS
CHUCTEMHOTO TIO/IXO0/Ia MPU PEIICHUN
npoeccHoHANBHBIX 3314

VYK-1.3. ®opmupyer
BO3MO>KHbBIE BAPUAHTHI
pelieHus 3a1a4y

3HaTh: METO/IbI PEIICHUS
npodeCCHOHATIBHBIX 3a7a4y U
METOJIMKH Hay4YHOTO MOUCKa
uHpOopMaIMU

YMeTh: OCYIIECTBIATh TOUCK
nH(GOpMAIMY U BHIIOTHSTH




dopmupyemMbie U
KOHTPOJIHpyeMble
KOMIIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTEeHIH I
(Kox 1 HAMMEHOBAHUE)

[nanupyemble pe3yJibTaThI
o0yueHust

CPaBHUTEJIBHYIO OLICHKY METOJIOB
penieHus npodeccnoHalbHbIX 3a1a4

Brnaners: HaBpIkKOM 0TOOpa
3¢ PEeKTUBHBIX BAPHAHTOB PEIICHUS
npodecCHOHATBHBIX 3a]1a4

VYK-3. Crocoben
OpPTaHW30BBIBATH U
PYKOBOIHMTH pabOTOM
KOMaH/Ibl, BIpabaThIBast
KOMAaHJIHYIO CTPATETUIO
IUTS JOCTIIKEHUS
ITIOCTaBJIEHHOM 11E€IH

VYK-3.1. leMoHCcTpUpYyET
MMOHUMAaHKE MTPUHIIUIIOB
KOMaHJTHOW paboThl (3Haem
poau 8 Komanoe, Munvl
PpyKogooumeinetl, Chocoobl
VNPAGNIeHUsl KONNEeKMUEOM)

3HaTh: NPUHIUITBI KOMaHIHOMN
paboThI

YMeTs: pa6OTaTL B KOMaHJAEC

Bnagets: HaBEIKOM pa6OTBI B
KOMaHJAC

VYK-3.2. PykoBoaut
yJIeHAMU KOMaHIbI 15
JOCTH)KEHHMS ITOCTaBJICHHOM
3aJIauH.

3HaTh: NPUHIUIIBI YPPEKTUBHOMA
J1eJI0BOM KOMMYHHKAIUU

YMeThb: pactpenensath GyHKIUU
MEKy WICHAMHA KOMaHIbI IS
3¢ (HeKTUBHOTO pelIeHus
HCCJIEJIOBATENILCKOW 3aa4u

Bnaners: HaBblkamu 3¢ HeKTUBHON
JIEJIOBOM KOMMYHHUKAIUU B IIPOLIECCE
pelLIeHMs UCCIIE0BATENIbCKUX 3a/1ad

OIIK-2. Cnocoben
PUMEHSTh COBPEMEHHBIE
METO/IbI UCCIIEIOBAHUS,
OILICHUBATh U
NPECTaBIIATh PE3YyIbTATHI
BBIMIOJTHEHHON pabOoThI

OIIK-2.2. IIpoBoauT aHanus
MIOJIyYE€HHBIX PE3yJIbTaTOB.

3HaTh: Ha3HAYEHUE, COCTAB U
OCHOBHBI€ NIPUHIIUIBI PA0OTHI
COBPEMEHHBIX CUCTEM
MMHTALMOHHOIO KOMIIBIOTEPHOTO
MOJEIUPOBAHUS

yMeTI): COCTABJIITH UMUTAIIUOHHBIC
MOJIETH 00BHEKTOB
3HeKTp03HepFeTI/IKI/I 58
ANEKTPOTEXHUKH B IIPOTPaMMax
COOTBETCTBYIOIIETO MTPUKJIATHOTO
Ha3HAYEHUS

Brnagers: HaBbIKaMU MCCIIEJOBAHUS
O00BEKTOB 3JIEKTPOIHEPTETUKU U
JNEKTPOTEXHUKH MTyTEM
MMUTAMOHHOTO KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

OIIK-2.3. [IpencrasusieT
Pe3yIabTATHI BHITIOJTHEHHON
paboThI.

3HaTh: OCHOBHBIE (HOPMBI
MIpe/ICTaBJICHMs] pe3yJIbTaTOB
HCCIIEI0BaHMs, HOPMATHBHbIE
JIOKYMEHTBI U TpeOOBaHUS K
0(hOpMIICHHIO OTYETHBIX MaTEPHUAJIOB




dopmupyemMbie U
KOHTPOJIHpyeMble
KOMIIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTEeHIH I
(Kox 1 HAMMEHOBAHUE)

[nanupyemble pe3yJibTaThI
o0yueHust

YMeTb: 0pOpMIISATH OTYETHI O
pe3ynbTaTax BHIITOJHEHHON pabOTHI B
COOTBETCTBHUH C TPEOOBAHUSIMHU
HOPMAaTHBHBIX JOKYMEHTOB

BrnaneTs: HaBbIKaMH CO3/1aHUS U
3aIIUTHl OTYETOB O PE3yIbTaTaxX
BBITTOJIHEHHON pabOThI




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIET0

Mo B H . 06 KOHTPOJIs
AyJIb ua anMeHOBaHMe TeM 3aHATHIT beM,
. . Cemectp banabl | UnTepakTuB, 4. (HaMMeHOBaHUe
(pa3neun) yueOHoii padoThI (y4eOHOI1 padoThI) 4.
OLIEHOYHOT0
cpeacTna)
DTansl pa3BUTUS MOJICTUPOBAHUS.
MecTo UMHUTALIMOHHOTO 4 0,5 - - -
Jlek. MOJICJTUPOBAHUS
Pazpen 1
DTanbl pasBUTHSA Marematrnyeckoe MOICTUPOBAHUE. 4 0,5 - - -
MOJICTTUPOBAHUS
H JIuneilinple ¥ HEJIUHEHHBIE MOJEIIN 4 0,5 - - -
UMUTAIMOHHBIE P
eK.
Mozen KOMIBIOTEPHOE MMUTAIIMOHHOE 4 0.5
MO/JICITHPOBAHHE ’
N3yuenune TeopeTnueckoro Marepuana
Cp. 10 MOJIETTUPOBAHUIO TEXHUYECKUX 4 22 - - -
00BEKTOB
M cTOYHMKH 2IEKTPUIECKON SJHEPT U 4 0,25 - - -
Paznen 2 H3mepuTenbHbIe U KOHTPOJIBHBIC 4 0.25
bubnmnoreka = ) - : -
Tex. yCTpOHCTBa
0JIOKOB
SimPowerSystem| DIIEKTPOTEXHUUECKUE IIEMEHTHI 4 0,25 - - -
DNeMEHTBI CUIIOBOM 3JI€KTPOHUKU 4 0,25 - - -




®DopMbI TEKYLIET0

. KOHTPOJIs
Monyab Bun HaunMeHoBaHHe TeM 3aHATHH Oo0bem,
. . Cemectp banabl | UnTepakTuB, 4. (HaMMeHOBaHUe
(pa3neun) yueOHoii padoThI (y4eOHOI1 padoThI) 4.
OLICHOYHOI0
cpeacTna)
DNEeKTPUYECKUE MAIIMHbI 4 0,5 - - -
Jlek.
VYpasieHue MOAEIUPOBAHUEM 4 0,5 - - -
3HAaKOMCTBO C OMOIMOTEKAMH
Cp. . 4 40 - - -
SimPowerSystem
146 Pacuer u 3ananue napameTpon 4 1 5 [lepeuenn
' MMUTALMOHHON MOJIENHN mabopaTopHbIX padoT
HccnenoBanue pabounx M aBapuiHbIX
IIepeuyenn
JIao. pexxuMoB . CHATHE, TIOCTPOCHUE U 4 1 5 -
abopaTOPHBIX padoT)
AQHAJIN3 XapaKTEPUCTHUK.
C OdopmiteHne 1 TOArOTOBKA K 3aIlIUTe 4 35
P: 1ab0paTOPHBIX paboT
Pacuer napamMeTpoB aCHHXpPOHHOU
IIepeuenn
JIao0. MAalllMHbI U 338JJaHHUE 1apaMETPOB 4 1 5 -
N MabopaTOPHBIX padoT)
MMUTALMOHHON MOJenn
UccnenoBanmne pabounx U aBapuiHbBIX
IIepeuenn
JIa6. pexxuMoB. CHATHE, IOCTPOEHUE U 4 1 5 -

aHaAJIN3 XapaKTePUCTUK

MabopaTOPHBIX padoT)




®DopMbI TEKYLIET0
. KOHTPOJISA
Monyab Bun HaumeHoBaHue TeM 3aHATHI Oo0bem, P
. . Cemectp banabl | UnTepakTuB, 4. (HaMMeHOBaHUe
(pa3neun) yueOHoii padoThI (y4eOHOI1 padoThI) 4.
OLICHOYHOI'0
cpeacTna)
C OdopmiieHne 1 MOATOTOBKA K 3aIUTE 4 35
p- J1a00paTOPHBIX pabOT
TectupoBaHue 1Mo JEKIIUMOHHOM KommnekT tecToBbIX
Kontpons p H y 4 3,75 80 N
Marepuany 3a1aHUI
ITA 3aueT 4 0,25 - -
Hroro: 144 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

HpI/I HU3YUCHUHN JUCHUIIJIMHBI UCIIOJIb3YIOTCA:

- TEXHOJIOTHS TPAJAUIIMOHHOTO 00y4YeHUs B (hopMe CaMOCTOATEIbHOU pabOThHI M0 U3YYEHHIO
TEOPETUYECKOTr0 MaTepuaia u 0HOPMIICHHIO OTYETOB O BBIITOJHEHHUH J1a00PATOPHBIX padoT.

- UH(OpPMALIMOHHBIE TEXHOJOTUU BO BpEMsS BBIIOJHEHUS CTyJEHTaMU OOJIBIIMHCTBA
y4eOHBIX NEHCTBMIA: M3YYEHHUs JIEKHMOHHOTO MaTepHaja, BBIOJHEHHS JIaOOpaTOPHBIX padoT, B
X0J1e TECTUPOBAHHS.

6. Meronuyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbI

JUisi TpaKTUYECKOro 3HAKOMCTBAa OOYYAIOLIMXCS € WMHTALMOHHBIM MOJEIMPOBAHUEM
O00BEKTOB SJIEKTPOIHEPIreTUKU M SJICKTPOTEXHUKH HCIIONIB3YETCSl MaKeT MPUKIAJAHBIX MPOrpaMm
MATLAB, KOTOpbIii UMEET YHHBEpPCAIbHOE HA3HAUEHHWE U IIUMPOKO IPUMEHSETCS Ul pelICHUs
Pa3IMYHBIX MHKEHEPHBIX 3a/a4.

B xojie BeInonHeHus 1a00paTopHbIX paboT MpeaycMaTpUBAETCSI OCBOEHUE 00yUYaIOUUMUCS:

- TeXHOJOoTuU MoaenupoBanus B cpene Simulink nporpamvet MATLAB;

- METOJIMKM COCTAaBJICHUS U OINMCAHUS OCHOBHBIX OOBEKTOB JJIEKTPOIHEPIETUKU U
ANEKTPOTEXHUKH B cpenie SimPowerSystems.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
4 YK-1 JlaGoparopubie paboTel Nel —Ne4
4 YK-3 Jlabopartopusie paboter Nol —No4
4 OIIK-2 TectoBsie 3aganust Nel — Nel00
Bomnpocsl k 3auety Nel — No60

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

Texyumuii KOHTPOJb 3HAHUN OOYYArOIIMXCS OCYLIECTBIISIETCS IYTEM IPOBEPKH OTYETOB
71a00paTOPHBIX PabOT, a TAKXKE B XO/1€ TECTUPOBAHUS 110 JICKIIMOHHOMY MaTepualy.

7.2.1. IlepeyeHb 0TYETOB 110 JIA00PATOPHBLIM PadoTaM
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Jlaboparopuass pabora Nel. Pacuer mapameTpoB HWMHUTAIMOHHON MOJEIU CHUJIOBOTO
Tpanchopmaropa.

JlaboparopHas paborta Ne2. UccnenoBanue CUIOBOro Tpanchopmaropa Ha UMUTAIIMOHHOM
MO/IEJIH.

JlaboparopHast pabota Ne3. Pacuer nmapameTpoB MOZEIN aCHHXPOHHOM MAaIlIUHBI.

Jlabopatopnas pabotra Ne4. HcciemoBaHwe acMHXPOHHOM MallMHBI HA HMMHTAIIMOHHOW
MOJIETIH.

Tunosoii npumep oT4yera no JJadopaTopHoi padore
1. TUTYNBHBIN JTUCT.
2. Ilenb paboTHI.
3. [Iporpamma paboTHI.
4. Pe3ynpTathl paboThI.
5. BeiBoj1bI (00001IIEHNE TTOJTYYEHHBIX PE3YJIbTATOB).
CrnucoK UCHOIb3yeMbIX HCTOUHUKOB.

Kparkoe onucanue u perjiaMeHT BbIIOJHEHUS

JlabopaTopHbIie paOOThI BBHITIOIHSIIOTCS B COOTBETCTBUH C 33/IaHHBIM BapUAHTOM.

PesynpTaThl 1a00paTOPHOTO MCCIEeI0OBAHUS IPEACTABISIOTCS B BUE OTUETA.

Otuer no naboparopHoii pabote oopmiisercs B meyatHoil popme Ha auctax popmara A4.

IIpu 3ammre pe3ynabTaToB JaOOpaTOPHOH pabOTHI OIEHHWBAETCS KadeCTBO BBIMOJIHEHUS
oTdera (comepxaHue u opopMIIeHHE).

Kpurepun onenkn

OrreHka 3a KaKIyro JJabopaTopHyI0 padoTy BBICTABIAETCS B Oayiax:

5 OamnoB — mporpaMma JabopaTOpHOI pabOTHI BBHIMOJHEHA MOJIHOCTBIO, OTYET 0(hOpMIIEH
Ka4eCTBEHHO, IMEIOTCSI TPABHIILHBIC M Pa3BEPHYTHIC BHIBOJIBL;

4 Oamna — mporpamMma jJa0opaTOpHOM pabOThl BBINOJIHEHA MOJHOCTBIO, OTYET O(OpMIIEH
Ka4eCTBEHHO, IMEIOTCSl Pa3BEPHYTHIC BHIBOJIBI, B KOTOPHIX JIOMYIIEHBI HE3HAUYNTEILHBIC OITHOKH;

3 Gayuta — mporpaMMa J1abopaTopHO paboTHl BBIOJHEHA IMOJIHOCTHIO, OTYET O(OpMIICH
YJIOBJIETBOPUTEIBHO, UMEIOTCS BBIBOJIbI, B KOTOPBIX JOMYIIEHbl HE3HAYUTEJIbHbIE OIIUOKH;



2 Oamra — mporpamma JiabopaTopHO pabOTHI BBIMTOJIHEHA, OTYET OGOpMIIEH HEOPEKHO,

HMCIOTCA BBIBO/IbI, B KOTOPBIX AOIYIICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I,

1 Gamn — mporpamMma Jj1labopaTOpHOW pabOTHI BBIMOJHEHA, oT4eT odopmiieH Oe3 ydera

tpeboBanuit ECK/I, BBIBOJIOB HET MJIM B HUX JIOIMYIICHBI IPyObIe OMINOKH.

1.

7.2.2. TectoBble 3a1aHUs
(HaumenosaHue OYEeHOUHO20 cpedCcmea)

Tunossle NpuMepsI 3a]aHU

UTo U3 clieqyIoero nepeyHs MOXKeT UCIOIb30BaThCsl B KAU€CTBE MOJIEH MPU UCCIEA0BAHUN
WY TIPOCKTUPOBAHUH CHIIOBOTO TpaHchopmaropa?

O dotorpadus

O Yeprex

O Maremarnueckoe ypaBHCHHE
O Cxema 3amenieHus

© © O © © O O O © © O O

© © O O

Kakoli u3 cienyromumx 4eTbIpex 3TanoB IpU UCCIEAOBAHUN PEAIBHOTO 0OBEKTA ITYTEM €r0
UMHTALMOHHOTO MOJICIUPOBAHUS SIBJIIETCS IEPBBIM?

dopmanuzanus 3a1a4u
ITocTanoBka 3amaun
WHTepnperanus pe3yabTaToB
MonaenupoBanne

Kaxoit u3 cienyromux 4eTbipex 3TaroB MpH UCCIIEIOBAHNN PEATHBHOTO 00BEKTA MTYTEM €T0
UMUTAIIIOHHOTO MOJICIUPOBAHHUSI SBJISIETCS BTOPHIM?

dopmanuzanus 3a1a4u
[TocraHoBKa 3a1aun
WHTepnperanus pe3yabTaToB
MonaenupoBanne

Kakoii u3 CJICAYIOHIUX YCTBIPEX 3TAIIOB IIPHU UCCICAOBAHNU PCAIIBHOTO 00BEKTa IIyTEM €TI0
HMUTAIUOHHOT'O MOJCINPOBAHUA ABIACTCA TpCTI)I/IM?

dopmanuzanus 3a1a4n
[TocTanoBka 3agauun
WNuTtepnperaius pe3yabTaToB
MonenupoBanue

Kak Bxmtogaercs 610k Current Measurement, HCTIOTIb3yeMbli TIPU UMUTAITHOHHOM
MojenupoBaHuu B cpeae SimPowerSystems?

B pa3pbIB BUPTYanbHOT0 MPOBOIHUKA (JIMHUN)

[TocpencTBoM crienuanbHOro GJI0Ka

[TapannensHo BUPTYaJIbHOTO MIPOBOIHUKA (JJMHUM), TJI€ IPOBOASTCS U3MEPEHUS
Her npaBunpHOrO 0TBETA

[TonmHBI KOMIUIEKT TECTOBBIX 33JaHUl MO MarepuanaM Kypca IpeiacTaBieH B (oHIe

OIICHOYHBIX CPEJICTB AUCITUTIIIMHBI.



Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
TectupoBanue ocyniecTBIS€TCS MO JEKIIMOHHOMY MaTepHally Kypca.
OrueHuBaeTcst NPaBUIHLHOCTD BBIMOJIHEHUSI TECTOBBIX 3a/IaHUM.

Kpurtepun onenku:
ITo pe3ynbraram TecTupoBaHus BeicTaBisieTcs oT 0 1o 80 6aios.
3a Ka)x10€ MPaBUIBLHO BBIMOJIHEHHOE TECTOBOE 3a/laHUe BhICTaBisieTcs | Gait.



7.3. OIICHO‘IHLIC cpeacrea aJd l'[pOMe)KyTO‘lHOﬁ aTTeCTallum 10 UTOoraMm OCBOCHHUSA

JAUCHHUILTHHBI

7.3.1. Bonpochl K NpOMeKYTOYHOM aTTecTaluu

Cemectp 4
Ne
w/n Bonpocsl k 3auerty
1. | O6iactu UCHOIB30BAHUSI HMUTALIMOHHOTO MOICTUPOBAHUS
2. | MaremaTtnueckoe 1 KOMIIbIOTEPHOE MOJAEIMPOBAHNE
3. | Texnonorus pabotsl B okHe Simulink
4. | I'paduueckuii nuaTepdeiic moip30BaTeNs
5. TexHoMOrNI NOATOTOBKU MOJIEIIN
6. | TexHonorus BU3yaan3aluu pe3ylbTaTOB MOJICITHUPOBAHUS
7. | O630p 61okoB SimPowerSistems
8. | O630p 610KOB MpeoOpa3z0BaHKs CUTHAJIOB
9. | O630p Mojie€H HCTOUHUKOB IEKTPUUECKON SHEPTrUU
10. | MneanbHbIi HCTOYHHUK NOCTOSIHHOT'O HAIPSKEHUS
11. | MneanbHbIil HCTOYHUK IEPEMEHHOTIO HAIPSKEHUS
12. | UneanbHbI HICTOYHUK MEPEMEHHOTO TOKA
13. | YopaBnseMble HCTOUHUKH HAMPSKEHUSI, TOKA
14. | Tpexda3Hblil HICTOYHUK HATIPSKEHUS
15. | O030p U3MEPUTENBHBIX U KOHTPOJIbHBIX YCTPOICTB
16. | U3mepuTens Toka
17. | U3mepuTenb HanpsKEHUS
18. | MynpTuMmeTp
19. | U3mepuTenpb MOJIHOTO CONPOTUBIICHUS
20. | Monenu 31eKTpUYECKHX allapaToB
21. | Monenu Harpy3ok
22. | Mopenu nocnenosatenpHoil RLC Harpy3ku
23. | Mopenu napamnensHoit RLC Harpysku
24. | Mopenu Tpexda3HbIX Harpy30K
25. | 3amanue nmapamMeTpoB MpoIecca MOICITUPOBAHUS
26. | 3ajmaHue B UCTOYHHUKE MOJIENH TpaHCPopMaTopa HaMpsHKEHHsI KOPOTKOTO 3aMbIKaHUS
27. | IlapameTpsl MarHUTHOW L€ CXEMBI 3aMelIeHHs] TpaHcpopMmaropa B OTHOCHUTEIBHBIX
eAMHMIIAX
28. | Cxema 3amenieHust TpanchopMaTopa Npyu KOPOTKOM 3aMbIKaHUHU
29. | PaGouune xapakTepHCTUKH CUIIOBOT0O TpaHchopMaTopa
30. | Monenu tpancdopmatopoB SimPowerSistems MATLAB
31. | CunoBoii TpanchopmaTop C y4€TOM HACBIIEHUS
32. | CunoBoii TpanchopmaTop 6€3 ydera HaCBIIECHUS
33. | Monenu Tpexda3HbIx TpaHchOpMaTOpOB
34. | OxHo Mozenu TpaHchopMaTopa sl 3aJIaHusl TapaMeTPOB
35. | Bajanue nmapaMeTpoB Harpy3Kku TpaHcopmaropa
36. | U3meHeHune koapduimenTa MOImHOCTH CUIIOBOTO TpaHchopMaropa
37. | Beruucnenue KI1JI Tpanchopmaropa npu H3MEHEHUH HArPy3KU
38. | Mogenn mepexoga OT AaMIUIMTYOHBIX 3HAYEeHUM K JCHCTBYIOIIUM B  MOJENHU

SimPowerSistems




Ne
/i Bomnpocsl k 3auery
39. | I3mepeHne akTHBHOM M PEaKTHBHOM MOIIHOCTEH B MOJIeNM TpaHchopmaropa
40. | IlocTanoBka 3amayMl HCCIEIOBAaHUS peXHMMa KOPOTKOIO 3aMbIKaHUS TpaHcdopmaTopa ¢
HCIIOJIb30BAHUEM UMHUTALIMOHHON MOJIEH
41. | Pa3zpaboTka ckpuITa 1Jig IOCTPOCHUS XapaKTepUCTUK TpaHchopMaTopa
42. | IlocTaHOBKa 3aJa4uu UCCIEAOBAHMS PEXKUMOB paboOThl TpaHChOpMATOpa C MCIOJIb30BaHUEM
MMUTAIIMOHHON MOJeNnu
43. | Ananu3 BHemHeH xapakTepucTiku Tpanchopmatopa U, = f (1)
44. | Monenu GuIbTpOB
45. | Monenu 31eMEHTOB CUIIOBOM AJIEKTPOHUKHU
46. | T-oOpa3Has cxeMa 3aMelICHHUs] ACHHXPOHHOW MalllHbI
47. | I'-oO0pa3Has cxema 3aMeleHUs ACHHXPOHHOW MallTuHbI
48. | Mogenu anekrpudecknx mMammH SimPowerSistems MATLAB
49. | OkHO MO/IETTM ACUHXPOHHOM MallWHbI JJIs 3aJJaHHsI IApaMETPOB
50. | 3amanue napameTtpoB uctounuka nutanus (Three-Phase Programmable voltage source)
51. | I3mepenne nepeMeHHbIX BEJIMYMH MAIIMHBI Yepe3 nemyibTuiiekcop Bus Selector
52. | U3mepenue HanpsikeHus U Toka voltage Measurement u Current Measurement
53. | 3amanue MOMEHTa Harpy3Ku 4yepes 0ok Step
54. | IloctpoeHue pabourx XapakTEPUCTUK MPH pabOTE MAIIMHBI B PEKUME JABUTATENS
55. | Pa3paboTka ckpunTa JIjsi MOCTPOSHUSI pabOUnX XapaKTEPUCTHK
56. | AHanu3 pabounx XapaKTepPUCTHK ACHHXPOHHOTO JIBUTATEIIS
57. | BeluncneHue Bpalaroniero MOMEHTa JBUTaTells Ha HMUTAIIMOHHONW MOJIEIH
58. | Beraucnenne KI1J] u koaddurmenTa MOITHOCTH aCHHXPOHHOTO JIBUTATEIIS
59. | CHsTHe XapaKTepUCTUK B POLIECcce MPSIMOTO MYCKa aCHHXPOHHOTO JIBUTATEIIs
60. | AHanM3 XapakTEepPUCTUK MPSIMOTO MyCKa ACHHXPOHHOTO JIBUraTelis
7.3.2. Kputepuu u HOpMbI OLlEHKH
dopma
Cemectp NMPOBCICHMUN Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu
BBICTABIISIETCS 00y4alomeMycs, eCiu
«3a4TEHO» WUTOTOBBIA pelTUHT cocTaBisieT 40 +
100 6anmoB
3aueT (1o
4 HAKOIUTEITHOMY
pENTHHTY)
BBICTABIISIETCS 00yUYalOMEeMyCsl, eCITh
«HE 3a4TE€HO» UTOTOBBIN pedTuHr coctasiseT 0 + 39
OaioB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JAP.) 3EC
NMuTanmoHHoOe MOJIEIMPOBAHUE U CUCTEMBI | Y4eOHO-TIPaKTUYECKOe IbC
1 | Peunvnn B. U, N P S 2016 «ZNANIUM.
yrip COM»
. Teopus aBTOMaTUYECKOTO YIIpaBJICHUS B
laitnyk A. P. , bensie B. E., P ynp
2 Messaenko T. A MpUMEPAX U 3a7a4ax C PELICHUSIMHU B YyeOHoe nmocodue 2017 OBC «Jlanb»
T MATLAB
HBanos B. H. [IpumeHeHne KOMITbIOTEPHBIX TEXHOJIOTUI
3 p p Y4eOHuk 2017 3bC «IPRbooks»
MIPU TPOCKTUPOBAHUH DIIEKTPUUECKUX CXEM
8.2. JlonosinuTebHAS JIUTEPATypa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3panus Ondmorexe /
n/m MeToAnYecKoe mocooue,
HaumenoBanmue
NPAKTHKYM, AP.) 3EC
Teopus 1 nepexoaHbIe MPOLECCHI
eHucoB B. A. AJIEKTPOMArHUTHBIX YCTPOMCTB U Penozuropuit
1 A ’ P yerp . VYuebHoe mocobue 2014 p
TperbsikoBa M.H. AIEKTPOMEXaHUYECKUX MTpeodpa3oBareseit Ty
SHEPTUU
) Henucos B. A., JIlnHaMUYeCcKre CUCTEMbI aBTOMAaTUYECKOTO YyebHO-MeTOANIECKOe 2011 9]
TperbsikoBa M.H. yIpaBIECHUS nocobue
3 | Ucaes 1O. H., [TpakTHKa UCTIOJIb30BAHUS CHCTEMBI YuebHoe mocobue 2013 OBC «IPRbooks»




Tun (yueOHuK, yueOHOe

KoanuecTBOo B
HAY4YHOM

Ne nocooue, yueOHo-
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
Kynmos A. M. MathCad B pacueTax 3JEKTPUUYECKUX U
MarHuTHBIX IeTei
HMuTanmonHoe MOJeIMpOBaHKE B Merox.
4 | Jenucos B.A. p IIpakTukym 2016 KaOUHET

QJICKTPOOHCPICTUKE U DJICKTPOTCXHUKE

Kadeapbl




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cucTeM

- Web of Science [DnekTpoHHBI pecypc| : MyIbTUIUCIUILIHHAPHAS pedepaTuBHas 0asza
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum nocryma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

- Scopus [DnexTpoHHBINA pecypc] : pedeparuBHas 6a3a manHbix. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3Kkpasa. — 3. pyc., aHri.;

- Elibrary [OnektponHslii pecypc] : HayyHas 3jeKTpoHHas Ooubimoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

- Springer Link [DnekTtponHbii pecypc] : [0a3a mannbIXx|.— Switzerland: SpringerNature,
1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

- Science Direct [DnekTpoHHBIN pecypc| : KOJUIEKIUS JICKTPOHHBIX KHUT HM3ATElhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

- Cambridge university press [DIeKTpOHHBIM pecypc| : KypHalbl H3AaTeIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum moctyna : cambridge.org. — 3arm. ¢
3KpaHa. — 3. aHrm.;

- NEICON [DnekTpoHHBII pecypc] : 2JIEKTpOHHass HHQOpMAIUs @ apXuB Hay4yHBIX
xypHaioB. — Mocksa : HOMKOH, 2002. — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIIL.

- Hoxpuna I'.JI. Maremarnueckoe U UMHUTALIMOHHOE MojenupoBanue, 2012, DneKTpoHHbIiI
apxuB YI'JITY. http://elar.usfeu.ru/bitstream/123456789/982/2/Nohrina.pdf

8.4. Ilepeuenb NpOrpaMMHOro obecnevyeHus

Ne PexBU3UTHI 1OrOBOpPAa
Haumenosanmue I1O A N P
n/n (naTa, HOMep, CPOK JAeHCTBHA)

1 | Windows I[Oj“OBOp Ne 690 ot 19.05.2015r., cpok
JIeICTBHS - OECCPOUHO

Horosop Ne 690 ot 19.05.2015r., cpox
2 | Office Standard nercTBus — 6eccpouno; norosop Ne 727 ot
20.07.2016r., cpok eicTBHsI — O€CCPOYHO

Akt n/m ot 21.07.09 (I'oc. Kontpakt 487

3 | MathCAD ot 28.05.09), 6eccpounas

4 | MATLAB & Simulink 652/2014 ot 07.07.2014, 6eccpounas

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /Il OCYLIECTBJICHHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200pPATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYarOIMXcs (HOMep ayAuTOPH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynutopust BeOKOH(DEpeHIIHIA. Cron npenogaBaTelbCKUd, KpaH
VYuebHas ayTuTOpHS I TPOBEACHUS TEJICBU3UOHHBIN, pOYyTEP, CTOMKA IS

1 3aHATHUH JIEKIIMOHHOI'O THIIA. Y4yeOHas TeneBU30pa, Beb.kamepa, TpaHCIapaHT-
ayAUTOPHUS JJIsl IPOBEACHUS 3aHATHI MepEeTHKKA, IIMPMa, HAYITHUKH,

CEeMHUHAPCKOTo TUIA. Y4yeOHas ayIuTOpHs Ul | KOMITBIOTED C BBIXOAOM B MIHTEpHET.
KYpCOBOI'O IPOEKTUPOBAHUS (BBINOIHEHUS




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIA00PATOPHBIX 3aHATH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

KYpCOBBIX paboT). YueOHast ayIuTOpHs JUis
MIPOBEACHUS TPYNIOBBIX U UHANBUYABHBIX
KOHCYJbTaIli YueOHast ayIuTopus IS
MIPOBEACHUS 3aHIATHI TEKYILIEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu. (9-705)

Aynutopus BeOKOH(pEpeHITHI

Y4eOHast ayTuTOpUs IS IPOBEICHIS
3aHSATHUH JCKIIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEIACHMS 3aHATHHA
CEMHHApPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIIIOBBIX U MHIUBHIYAIbHBIX
KOHCYJbTalMil. YueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
IPOMeXyTOuHOM arrectaruu.(2-407)

Croa npenoaBaTebCKUil, dKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NEepeTsKKA, IUpPMa, HAYIIHUKH,
KOMIIBIOTEP C BbIX0/10M B VIHTEpHET,
XpOMakKen

[Tomenienue 115 caMOCTOSITENbHOM pabOThI
crynentos. (I'-401)

CroJibl y4eHUUYECKHUE, CTYIbs
yueHnndeckue, [IK ¢ BbIXO0M B ceTh
WNHTepHer




