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

OT/1.03

(unoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

CoBpeMeHHbIE TEXHOJIOTUH MOJEJIMPOBAHNS B 3JIEKTPOIHEPreTHKe

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJrTOTOBKU
13.04.02 DnexTpoIHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
DHeprocbepexenne 1 3HeprodpHeKTUBHOCTh

dopma o0ydeHus: 3a09HAs
"o nabopa: 2022
O6mas Tpynoemkocts: 2 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 3
dDopma KOHTPOJIA 3a4eT Hroro

Bua zansaruii
Jlexknuu 4 4
JlaGopaTopHble
I[IpakTHyecKue 4 4
PykoBoacTeo
[TpomexxyTouHas arrecramus 0,25 0,25
KonTaktHas pabora 8,25 8,25
CamocrosiTenpHas pabora 60 60
Kontpounb 3,75 3,75
Hroro 72 72

LNOKYMEHT MOAMNMUCAH
3NEKTPOHHOWM MOANUCHIO

CepTudukat: 029A9A7BO09EBOE2BC4C29FF3916A57B47
Bnapeneu: BaxHuHa Bepa BacvnbesHa
[HeictButenen: ¢ 17.10.2023 no 28.04.2038




Pabouyto mporpamMmy cocTaBuiI(H):
JOLEeHT Kadeapsl «DMEeKTPOCHA0KEHHE U IIEKTPOTEXHUKAY, JOLCHT, K.11.H., TpeTbsikoBa M.H.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

v Ot1cyTcTBYET

Penienzent

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

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOTrO miiana
HarpaBJIeHUs TOATOTOBKU
13.04.02 DnexTpodIHEpPreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl IMCUMILVIMHBI 10 «31» mas 2025 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 2 ot «08» centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_IeJ'IB OCBOCHH OWCHHUILUIMHBI — IMOATOTOBKA K CaAMOCTOATCIbHOMY PECIICHUIO MHXKCHEPHO-
HCCIICAOBATCIILCKUX 3a4a4 B 3JICKTPOIHCPTCTUKEC HA OCHOBC OCBOCHHA COBPCMCHHBIX TEXHOJIOTUH
MOACIINPOBAHUSA DJIEKTPOSHEPIETUICCKUX O0OBEKTOB M CHUCTEM.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPaKTUKHU, HA OCBOEHUHM KOTOPBIX OasupyeTcs JaHHas JUCLUILIMHA!
«COBpeMEHHbIE TEXHOJIOTUM MPOCKTHUPOBAHUS B D3JIEKTPOIHEPreTHKE M  3IIEKTPOTEXHHUKEY,
«CoBpeMeHHBbIE IPOOIEMBI SHEPTETUKH.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJISI KOTOPBIX OCBOCHUE MAHHON TUCIMILIMHBI HEOOXOAUMO KaK

npeamectBytomee:  «[Ipou3BoincTBeHHas TpakTUKa —(HayYHO-HCCIIEAOBAaTelIbCKas —paboTa)y,
BBIITYCKHAsI KBATM(UKAIOHHAs paboTa.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

(Ko 1 HAMMEHOBAHUE)

(K01 1 HAMMEHOBAHUE)

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble JOCTHKEHUS I[lnannpyemble pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0yueHust

[1K-1 Criocoben
¢dbopmynupoBaTh
TEXHUYECKHE 3aTaHus,
pa3pabaTbIBaTh U
WCTIOJIh30BATh CPEICTBA
aBTOMAaTHU3AIUHU TIPH
MPOEKTUPOBAHUN CHCTEM
JIEKTPOCHAOKEHU S

[IK-1.3. Ucnons3yer
COBPEMEHHBIE CPECTBA
aBTOMAaTu3alvu Ipru
MIPOEKTUPOBAHUU CUCTEM
3JIEKTPOCHAOKEHUS
o6bekToB [1]]

3HaTh: METOJIMKY MOJICTTHPOBAHUS
00BEKTOB JIEKTPOIHEPTETHKH B
MpUKIaTHON mporpamMme Simulink u
npuioxeHnu SimPowerSystems
naketa MATLAB

VYMeTb: co3/1aBaTh MOJEIH
aJIeKBaTHBIC PEATbHBIM 00BEKTaM
INEKTPOIHEPTETUKHN € TIOMOIIIBIO
uHTepdeiicoB mporpammel Simulink
u npuioxkeHust SimPowerSystems
nakera MATLAB

Brnaners: HaBBIKOM HCCIIEOBAaHUS
Pa3IMYHBIX PEKUMOB PAOOTHI
00BEKTOB JIEKTPOIHEPTETUKH HA
MOJIEJNISAX, CO3/IaHHBIX TOMOIIBIO
cpeactB mporpamMmMsl Simulink u
npuioxkenus SimPowerSystems
nakera MATLAB




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun HanmeHoBaHMe TeM 3aHATHI O0bem KORTPOJI
Monayab (pa3aea) . . Cemectp > | Baanel | UHTepakTHB, 4. (HAHMeHOBaHHUeE
yueOHOi padoThl (y4eOHOI1 pabdoThI) 4.
OLIEHOYHOT 0
cpeacrsa)
3amauu, pemaeMbie B
aNeKTpodHepreTuke. Bunsl Moaeneit
JUTSL U3YYCHHS
ANEKTPOIHEPTETUUECKUX OOBEKTOB U
Jlek. CHCTEM. Tallbl PasBHTH KomruiexT TectoBbIx
Pasnen 1 MOJIeIMPOBaHuA. MoaennpoBaHue KaKk 3 0,5 5 - saaHuii
Moienposase B OJINH U3 OCHOBHBIX HHCTPYMEHTOB
5 1eKTPOSHEpreTHEE PasBUTHs HHHOBALMOHHBIX
HaIpaBJIEHUN IEKTPOIHEPTETUKHU
CTpyKTypHOE U1 UMHUTALIMOHHOE
MOJICIUPOBAHUE
Cp. N3yuenune TeopeTnueckoro Marepuana 3 10 - - -
Omneparmonnas cpena Simulink.
Pasnen 2 bubmnorexn Simulink.
Monemapoanue Jlek. MopenupoBanue 00bEKTOB 3 1,5 5 - Kowmmexr TECTOBRIX
3neKT(;)6()T;iIKeTpOr]ZTHKH 3JEKTPOIHEPIETUKU B MPOrpamMMme Sajlanum
B IporpaMMe Simulink.
Simulink makeTa Pacuer aBapuiiHoro pexxuma padoThl ) -
MATLAB IIp. 3JEKTPOYCTAHOBKH C IIOMOIIBIO 3 2 5 - p

nporpammupoBanus B MATLAB

MPAKTUYECKHUX paboT




®DopMbI TEKYLIETO

. KOHTPOJIA
Bun HaunMeHoBaHHe TeM 3aHATHH Oo0bem, p
Monayab (pa3aea) . . Cemectp banabl | UHTepakTuB, 4. (HaMMeHOBaHUe
y4eOHOi padoThbl (y4eOHOI1 padoTHI) 4.
OLIEHOYHOT0
cpeacrsa)
N3yuenue TeopeTnyeckoro
Cp. Matepuana. OdopmiieHue 3 20 - - -
MIPaKTU4YECKON pabOThI
ek OcHoBHbIE OUOTHOTEKH U KOMaH IbI 3 ) 5 KommiekT TecToBbIX
' SimPowerSystem 3aJlaHui
Paznen 3 I HNmuTanroHHOE MOIETMPOBAHUE 3 | 5 [Iepeuenn
Mozenuposatne p- CUJIOBOTO TpaHchopmaTopa MPaKTUYECKUX padboT
00BEKTOB
PIIEKTPOIHEPTETUKU
C IOMOILBIO
MIPUIIOKEHUS
SimPowerSystem
MPOTrpaMMBbI
Simulink makera N NmuranmionHoe MoieTupoBaHuE 3 1 5 [lepeuenn
p- ACHHXPOHHOW MAIIIMHBI MPaKTUYECKUX padoT
MATLAB
N3yuenue TeopeTnyeckoro
Cp. Marepuana. OgopmieHue 3 28 - - -

IPAKTUYCCKUX pa60T




®DopMbI TEKYLIETO

Bun HaunMeHoBaHHe TeM 3aHATHH Oo0bem, KOHTpPO.IA
Monayab (pa3aea) . . Cemectp banabl | UHTepakTuB, 4. (HaMMeHOBaHUe
y4eOHOi padoThbl (y4eOHOI1 padoTHI) 4.
OLIEHOYHOT0
cpeacrsa)
ITA 3auer 3 0,5 70 - -
Hroro:; 72 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

HpI/I HU3YUCHUHN JUCHUIIJIMHBI UCIIOJIb3YIOTCA:

- TEXHOJIOTHS TPAJAUIIMOHHOTO 00y4YeHUs B (hopMe CaMOCTOATEIbHOU pabOThHI M0 U3YYEHHIO
TEOPETUIECKOr0 MaTepuaia u 0()OPMIICHHIO OTYETOB O BBIITOJIHEHUN IPAKTHUECKUX PadoT.

- UH(pOpPMALIMOHHBIE TEXHOJOTUU BO BPEMs BBINOJHEHHS OOY4YaIOIIUMUCS OOJBIIMHCTBA
y4eOHBIX ICUCTBHI: N3ydeHUS JIEKIIMOHHOTO MaTepHala, BBIMOJIHEHHS MPAKTUYECKUX paboT, B X0/
TECTUPOBAHUS.

6. MeTonuyeckune yKa3aHusi 10 OCBOEHUIO TUCHMIIUHBI

JU1s IpakTU4eCKOro 3HAKOMCTBA 00YUYaIOLIMXCS C TEXHOJIOTUSIMHU MOJIEIMPOBAaHUS OOBEKTOB
JIEKTPO3HEPIETUKHU U DJIEKTPOTEXHUKU HCIOJb3yeTCs MaKeT NpUKIagHbIX nporpamm MATLAB,
KOTOPbIIl MMEEeT yHHMBEPCAJIbHOE HAa3HAYCHHE U IIUPOKO MPUMEHSETCS Ul PELICHMs pa3IndHbIX
WH)KEHEPHBIX 3a/1a4.

B xoz€e BbInonHEeHUs NpakTHUECKUX padoT NpeaycMaTpUBAETCsl OCBOCHUE 00YUaIOIIUMHUCS:

- TEXHOJIOTUH MojenrpoBanus B cpene Simulink mporpamver MATLAB;

- METOJMKU COCTaBJICHHUS M OIMCAHUS OCHOBHBIX OOBEKTOB 3JEKTPOIHEPreTUKH U
AJIEKTPOTEXHUKH B cpene SimPowerSystems.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Kox konTpoupyemoi KoMnereHuuu HaumeHoBaHue
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
3 IK-1 [TpakTaeckue padboTs Nel - No3

TectoBbie 3amanus Nel — Nel100
Bonpocsl k 3auery Nel — Ne60

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

Texymmii KOHTPOJIb 3HAHUH OCYILIECTBIISETCS IPU MPOBEPKE MPAKTUIECKUX PadOT, a TAKKE B
X0Jle TECTUPOBAHMSI 110 JIEKIIMOHHOMY MaTepuaiy.

7.2.1. IlepeyeHb 0TYETOB 110 NPAKTHYECKHM PadoTam
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

IIpaktuueckas pabora Nel. Pacuer aBapuiiHOro pexkuma paOOThI JIEKTPOYCTAHOBKH C
nomouibio nporpammupoBanusi B MATLAB.

IIpakTryeckas padora Ne2. iIMuTalmoHHOE MOJIEIMPOBAHUE CUIIOBOTO TpaHchopMaTopa.

[IpaxTuueckas padora Ne3. IMuTainoHHOE MOJIETMPOBAHUE ACHHXPOHHON MAIlIUHBI.

TunosBoii npumep oTyeTa 1O NPpaKTHYECKOH padore
1. TUTyNbHBIN JTUCT.
2. llenb paboTHI.
3. IlporpamMma paboTHI.
4. Pe3ynbTaTsl paboThI.
5. BoiBobI (000011I€HUE TTOJTYYEHHBIX PE3YIbTATOB).
CruCcOK UCTIOIB3yEeMBIX HCTOYHHKOB.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

[IpakTuueckre paboOThI BBITOTHSIIOTCS B COOTBETCTBUH C 3a/IaHHBIM BApUAHTOM.

Pe3ynbTaThl BRITOJIHEHUS TPAKTHYECKON pabOTHI MPEACTABISIOTCS B BUJIE OTYETA.

Otuer no mpakTudeckoil padbote odopmisieTcs B neyaTHon popme Ha uctax popmara A4.

[Ipu 3ammTe pe3yinbTaTOB MPAKTHYECKOH pPa0OTHI OICHUBACTCS KA4eCTBO BBITOJHECHUS
oTueTa (coxep)kanue u opopmiieHue).

Kpurepun ouenku

OreHKa 3a KaX/1y10 IPaKTHUECKyI0 paboTy BBICTABIIsIETCS B Oayiax:

S 0auioB — MporpaMMa MPaKTHIECKON pPabOThI BHIMIOJHEHA MOJHOCTHIO, OTYET oopMieH
KaueCTBEHHO, UMEIOTCS NPABUIIbHBIE U PA3BEPHYTHIE BHIBOBL;

4 Gamna — mporpaMMa MPaKTUYECKOW pabOThl BBHINOIHEHA MOJHOCTHIO, OTYET O(POpPMIIEH
Ka4eCTBEHHO, MIMEIOTCSl Pa3BEPHYTHIE BHIBOJIBI, B KOTOPBIX JOMYIIEHbl HE3HAUNTENIbHBIE OLITHOKH;

3 Oamna — mporpamMma MPaKTHYECKOW PaOOThI BBHITIOJHEHA MOJHOCTHIO, OTYET O(QopMIIeH
YJIOBJIETBOPUTEIHHO, UMEIOTCS BBIBOJIBI, B KOTOPBIX JOMYIIEHBl HE3HAUUTEIbHbIE OITNOKH;

2 Oara — mporpaMMa TPaKTUYECKOW paOOThI BBIMIOJHEHA, OoT4eT o(opMieH HEOpexKHO,
UMEIOTCS BBIBOIbI, B KOTOPBIX JIOMYILEHBI CYIIECTBEHHBIE OIIMOKH;

1 Gamn — mporpaMma NpakTHYeCKOH palOoThl BBHINOJIHEHa, OT4YET odopmileH 0e3 ydera
tpeboBanuit ECK/I, BBIBOJIOB HET MM B HUX JIOMYIICHBI IPyOble OIINOKH.
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7.2.2. TecToBBIE 3a1aHMST

(HaumenosaHue OYEeHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHUI

UTo U3 cienyromero NepeyHs MOKeT UCI0Ib30BaThCs B KAUECTBE MOJIEIH IIPU UCCIIEJOBAaHUU
WM [IPOEKTUPOBAHUH CUIIOBOTO TpaHchopmaropa?

O dotorpadus

O Yeprex

OO0 Maremarnueckoe ypaBHCHHE
O Cxema 3amerieHust

Kaxoit u3 CJICAYIOHMIUX YCTBIPEX 3TAIIOB IIPHU UCCICAOBAHNU PCAIIBHOTO 00BeKTa IIyTEM €T0
HMUTALUOHHOI'O MOJCINPOBAHUSA ABIACTCA HCpBI:IM?

dopmanuzaius 3a1a4u
ITocTranoBka 3agaun
WNHtepnperaius pe3yabTaToB
MonenupoBanue

Kaxoit u3 CJICAYIOMIUX YCTBIPEX 3TAIIOB IIPHU UCCIICAOBAHNUN PCAIIbHOT'O 00BeKTa IIyTEM €T0
HMUTAUOHHOI'O MOJCINPOBAHUA ABIACTCA BTOpI)IM?

dopmanuzanus 3a1a4u
[TocranoBka 3agauun
WNHtepnperaius pe3yabTaToB
MonaenupoBanue

Kaxoit u3 cienyromux 4eTbIpex 3TaroB MPH UCCIIEIOBAHUN PEATHHOTO 00BEKTA ITyTEM €ro
UMUTAIIIOHHOTO MOJICIUPOBAHUS SABIISETCS TPETHUM?

dopmanuzanus 3a1a4u
ITocTanoBka 3agaun
WNHTtepnperanus pe3yabpTaToB
MopenupoBanue

Kak Bxmtogaercs 610k Current Measurement, HCTIOIb3yeMbIH IPU UMUTAIIIOHHOM
MoJenupoBaHuu B cpere SimPowerSystems?

B pa3pbiB BUpTyaIbHOTO MPOBOAHUKA (JTMTHHIH)

ITocpencTBoM crienManbHOro OJI0Ka

[TapanienbHO BUPTYaTbHOTO MPOBOIHUKA (JIMHUN), T/I€ TPOBOSATCS U3MEPEHUS
Her npaBunsHOrO 0TBETA

[TonHBIN KOMIUIEKT TECTOBBIX 3aJlaHM [0 MaTepuajaM Kypca TpelctaBieH B (oHIe

OLICHOYHLIX CPCACTB NUCHUIUINHBIL.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

TecTupoBaHue OCYIIECTBISIETCS TI0 JEKIIMOHHOMY MaTepuaiy Kypca.
OL[GHI/IBaeTCSI HpaBI/IJII:HOCTB BBITIOJIHCHUSA TCCTOBBIX BaHaHHﬁ.

B xaxoM u3 Tpex Mmoaysien — S5 TECTOBBIX 3aJJaHUM.



Bcero — 15 TecTOBBIX 3a7aHUN.

Kpurepun oneHku:
3a Kax/10€ MPaBUIBLHO BBIIMOJIHEHHOE TECTOBOE 3a/laHUe BBICTaBisieTcs | Gast.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluu

Cemectp 3

Ne

wn Bonpocsl k 3a4ery

1. | ObnacTu HCIOJIb30BAaHMSI UMUTALIMOHHOTO MOJICTIMPOBAHUS

2. | Maremartuyeckoe 1 KOMIbIOTEPHOE MOJEIUPOBAHHE

3. | Texunonorus pabots! B okae Simulink

4. | I'paduueckuii uuTepgeiic noap3oBaTess

5. | TexHOonorust nOArOTOBKY MOJEIN

6. | TexHonorus BU3yajan3aluu pe3yiabTaTOB MOJICIMPOBAHUS

7. | O630p 6;10K0B SimPowerSistems

8. | O0630p 6110KOB MTPe0Opa30BaHNS CHTHAIOB

9. | OG30p MojesIel HCTOUHUKOB 3JIEKTPUUECKOM SHEprun

10. | M neasibHbII MCTOYHUK OCTOSIHHOTO HANPSYKEHUS

11. | MneanpHblii ICTOUHUK NEPEMEHHOTO HAPSKEHUS

12. | neasbHBINA HCTOYHUK IEPEMEHHOTO TOKA

13. | Yopasisemble HICTOUHUKH HANPSKEHUs, TOKA

14. | Tpexda3Hblli HCTOYHUK HANIPSHKCHUS

15. | O630p U3MepPUTENbHBIX U KOHTPOJIbHBIX YCTPOUCTB

16. | U3meputens Toka

17. | U3mepuTens HanpsiKEHUs!

18. | MynpTumerp

19. | 3mepuTens MOJHOTO CONPOTUBIEHUS

20. | Mopenu 31eKTpUYECKHX annapaToB

21. | Mopenu Harpy3ok

22. | Mopenu nocnenoBatesnbHolt RLC Harpy3ku

23. | Mopenu napamiensHori RLC Harpysku

24. | Mopenu tpex¢a3HbIX Harpy30K

25. | 3amaHue napaMeTpoB MpoLecca MOAEIUPOBAHUS

26. | 3agaHue B MICTOYHUKE MOJETH TpaHCc(hopMaTopa HaNpsKEHUs: KOPOTKOTO 3aMbIKaHUS

27. | [lapameTpbl MarHUTHOM WLENMU CXEMbl 3aMeElIeHHs TpaHchopMaTropa B OTHOCUTENBHBIX
eIMHUIIAX

28. | Cxema 3amMenieHus TpaHcopMaTopa Npyu KOPOTKOM 3aMbIKaHUHI

29. | Paboune XapakTepUCTUKU CHJIOBOTO TpaHc(opmaTopa

30. | Mognenu tpancdopmaropoB SimPowerSistems MATLAB

31. | CusoBo#i TpaHcOpPMATOP C YUYETOM HACBHIIICHHS

32. | CunoBoii Tpancopmarop 6e3 ydeTra HACBHIIICHUS

33. | Monenu tpexda3HbIx TpaHCHOPMATOPOB

34. | OxHo Mojnenu TpaHcopmaTopa JUisl 3aJaH1s TapaMeTPOB

35. | 3ajanue napaMeTpoB Harpys3ku TpaHcopmaropa

36. | I3menenue ko3¢ uIeHTa MOIHOCTH CUIIOBOTO TpaHchopMaTopa

37. | Beruucnenue KIIJI TpancdopmaTopa npu M3MEHEHUU Harpy3Ku

38. | Monenu nepexoa OT aMIUTUTYIHBIX 3HAYCHHH K IeHCTBYOmMUM B Mojaenu SimPowerSistems

39. | Vi3mepeHne akTUBHOW M PEaKTHBHOI MOIIHOCTEH B MOJIENH TpaHchopmaTopa




Ne

wn Bomnpocsl k 3auery

40. | [TocTaHoBKa 3amadyM WCCIEIOBAHUS PEXHMa KOPOTKOTO 3aMbIKaHHS TpaHchopMmaTopa ¢
MCIO0JIb30BAaHUEM UMUTAIIMOHHOM MOJIETN

41. | Pa3zpaboTKa CKpHIITa JJIsl TIOCTPOSHUS XapaKTEPUCTHK TpaHc(opmaTopa

42. | IlocTaHoBKa 3a7auu UCCIIEIOBAaHUS PEKUMOB pabOThI TpaHChHOpMaTopa ¢ UCIOJIb30BAHUEM
MMUTAUMOHHOW MOJIEIN

43. | Ananu3 BHemHe# xapakrepuctuku Tpanchopmaropa U, = f(1,)

44. | Monenu GuIbTpOB

45. | Mopenu 31€MEHTOB CUJII0BOM 3JIEKTPOHUKH

46. | T-obpa3Has cxema 3aMeIIeHUs] ACHHXPOHHOM MaIlliHbI

47. | I'-o0pa3Has cxema 3aMellleHUs] aCHHXPOHHOM MalllMHBI

48. | Monenu snektpudeckux MamuH SimPowerSistems MATLAB

49. | OkHO MO/IETM ACUHXPOHHOM MalIMHbI JJIs1 3aJJaHUs] TApaMETPOB

50. | 3amanue napamerpoB ucrtounuka nutanus (Three-Phase Programmable voltage source)

51. | 3Mepenue nepeMeHHbIX BETUYMH MAalTHHBI Yepe3 JemyibTuiiekcop Bus Selector

52. | I3amepenue HanpshKeHUs U ToKa voltage Measurement u Current Measurement

53. | 3amanue MOMEHTa Harpy3Ku uepes 0110k Step

54. | Iloctpoenune pabounx XapaKTEPUCTHK MPHU padOTe MAIIMHBI B PEXKUME JABHTATEIIs

55. | Pa3paboTka ckpunTa Jijisi IOCTPOEHHS paboYnX XapaKTePUCTHK

56. | Ananu3 pabo4ynx XapaKTePUCTUK ACHHXPOHHOTO JIBUTATENIS

57. | BelunciieHne Bpamarmmnero MOMEHTa JBUraTelis Ha UMUATALIMOHHON MOJEIHN

58. | Beruncaenue KIIJ[ n ko durnmenta MOIMIHOCTH aCHHXPOHHOTO JIBUTATEIIS

59. | CusTue XapakTepUCTHUK B MPOIIECCE NPSIMOIO NyCKa aCHHXPOHHOIO JIBUraTesl

60. | AHanKM3 XapaKTEPUCTUK MPSIMOTO MyCKa ACHHXPOHHOTO JIBUTATENS

7.3.2. Kputepuu ¥ HOPpMbI OLICHKH
3adyer TpoBOAUTCA B (OpME HUTOrOBOTO TecThpoBaHus. OIEHUBAETCS MPABWIBHOCTH

BBINIOJIHEHUSI TECTOBBIX 3aJaHMU. 3a KaXJ0€ MPaBUJIBHO BBINOJHEHHOE TECTOBOE 3a/IaHUE
BbicTaBisieTcs 1 6amin. KonnuecTBo TECTOBBIX 3a/laHUM JIJIsT UTOTOBOTO TecTupoBaHus — 70.

dopma
NPOBECHUSA
Cemectp N Kpurepun u HOpMBI OLCHKH
NMPOMEKYTOYHOM
aTTecTanuu
3ayer (110 «3a4TEHO» BBICTaBIIIETCS 00YJaIOIEMYCsl, €CIH
HaKOIIUTEIILHOMY WUTOTOBBIN PEUTHHT COCTABIAET 55 -
pENTHUHTY) 100 6amioB
3
«HE 3aYTEHO» BBICTABIIIETCS 00yJaIOIIEMYCsl, €CIH
WUTOTOBBIN perTHHT cocTaBiuseT 0 - 54
Oamna




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuk, yueoHoe

Ne nocooue, y4yeOHO-
ABTOpBI, COCTABUTEH 3ar;iiaBue (3aroJji0BOK)
n/n MeToaH4YecKoe nocooue,

NMPAKTHUKYM, JIP.)

KoJsinmuecTtBO B

Ton Hay4YHOU OnOJMoTeKe

H3TaHUA

/ HamMeHoBaHue

IBC

1 | AkcénoB M.U. MonenupoBaHue 3JI€KTPOIPUBOIA VY4eOHoe nocobue 2019 ObC "ZNANIUM.
COM"
2 | Macrenanenko M.A., MoenrpoBaHu€e B 3JIEKTPOIHEPTETUKE VY4eOHoe nocobue 2018 3BC "IPRbooks"
Boporaukos 1.H.,
[Tapumnos U. K., AHuKyeB
C.B.
3 | Tynuk H. B. KomnerotepHoe MojienupoBaHue VY4eOHoe nocobue 2019 OBbC "ZNANIUM.

COM"

8.2. JlonosinuTeIbHAS JIUTEPATypa

Tun (yueOHuk, yueoHoe

Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK)
n/n MeToau4YecKoe nocooue,

NPAaKTHUKYM, JP.)

I'oa m3panusa

KoanuecTtBO B
HAy4YHOI
oudamorexe /
HaumenoBanue
9BC

1 I'ypuna . A MopenrpoBaHue MIEKTPOTEXHUIECKUX y4e0HO-METOINYECKOE 2014 9BC "IPRbooks"
YCTPOMCTB nocooue
2 | Ucaes 1O. H., [IpakTHKa UCIIOJIB30BAHUS CUCTEMBI
Kynos A. M. MathCad B pacuerax 3J1eKTpUUECKUX U YuebHoe nocobue 2013 3BC «IPRbooks»

MarHUTHBIX Ienei




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

- Web of Science [DnekTpoHHBII pecypc| : MyabTUIUCHIUIIIMHAPHAS pedeparuBHas 0asza
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : 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] : Hay4dHas 3neKTpoHHas Oubimoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

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

- Science Direct [DnekTpoHHBIN pecypc| : KOJUIEKIUS JICKTPOHHBIX KHUT HM3aTElbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

- Cambridge university press [DneKTpoHHbIH pecypc] : )KypHaibl u3atenbcTBa. — Cambridge:
Cambridge university press, 2018 . — Pexxum noctyma : cambridge.org. — 3ari. ¢ skpaHa. — $13. aHrL;

- NEICON [DnexTpoHHBIii pecypc] : aeKTpoHHass HHPOPMAIIHS : apXUB HAYYHBIX KypHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anr.

- Hoxpuna I'.JI. MaTemaruueckoe © UMUTALIMOHHOE MojenupoBanue, 2012, DneKTpoHHbIN
apxuB YI'JITVY. http://elar.usfeu.ru/bitstream/123456789/982/2/Nohrina.pdf

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosanue IO PexBu3UTHI noros?pa
n/n (nata, HOMep, CPOK JAelCTBHS)
Windows: noroBop Ne 757 ot 04.07.2018, cpok
1 WinPro 10 RUS Upgrd OLP NL Acdmc neicTBus — 6ecCpOUHO;

KoHTpakT Ne 1653 ot 14.12.2018, cpox
JeiicTBUsL — 6ECCPOUHO

Office Standard: norosop Ne 690 ot 19.05.2015, cpok
2 | Office Stdandard 2013 Russian OLP NL JecTBUS — OECCPOUHO
AcademicEdition
Mirapolis Human Capital Management JUILEH3UOHHBIN 1oroBop Ne 1489 ot
3 28.12.2022, cpok neucTBHs — 10
30.06.2023
4 MathCAD AxTt /i ot 21.07.09 (T'oc. Kontpakt 487
ot 28.05.09), 6eccpounas
5 | MATLAB & Simulink 652/2014 ot 07.07.2014, Geccpounas

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS
00pa30BaTeIbLHOIO NMpouecca Mo JUCIUIIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /151 IPOBEICHUsI

n/n | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbHOMI

padoThl 00yYarommxcst (HoMep ayaAuTOPUM)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

Aynutopus BeO-KOH(pEpeHIHii. Crou npenoaBaTeNbCKUM, IKpaH
TEJICBU3NOHHBIN, pOyTEp, CTOMKA IS




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

YyeOHast ayTuTOpus IJIsE TPOBEICHUS
3aHATUHN JIEKIIMOHHOTO THUIIA.

Y4eOHast ayTuTOpus I TPOBEICHUS
3aHATUN CEMHUHAPCKOTO THIA.
Y4yeOHast ayuTopus Ui KypcOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX
pabor).

VYyeOHast aynuTopus AJis IPOBEICHUS
TPYIIIOBBIX U UHIMBUAYaTbHBIX
KOHCYJIbTALIU M.

Y4eOHast ayTuTOpHs AJIs1 TPOBEICHUS
3aHATUN TEKYIEro KOHTPOJIA U
IPOMEXKYTOUHOM arrecTanuu. (3-705)

TEJIEeBU30pa, BeO.Kamepa, TpaHCIIapaHT-
HepeTshKKa, IMUpMa, HaYIIHUKH,
KOMIIBIOTECP C BBIXOAOM B I/IHTepHeT

Aynuropus BeO-KOH(GEPEHIIUH.
YyeOHast ayTUTOPHSI U IPOBEICHUS
3aHSATHH JICKIIMOHHOTO THIIA.
VYyeOHast ayTuTOpHsI U IPOBEICHUS
3aHSATHI CEMHUHAPCKOTO THIIA.
VY4eOHast ayTuTOpHsI U1 KypCOBOTO
NPOEKTUPOBAHUS (BBIIOIHEHUSI KYPCOBBIX
pabor).

VYyeOHast ayTUuTOpHsI UI IPOBEICHUS
TPYIIOBBIX W WHIWBUIYaTbHBIX
KOHCYJIbTALIUH.

YyeOHast ayTUTOPHSI JUT IPOBEICHUS
3aHATUI TEKYILIEro KOHTPOJIS U
IPOMEXYTOUHOM arrectaruu (2-405)

Crou mpenojaBaTeNIbCKUM, dKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA UL
TeJIeBU30pa, BeO.Kamepa, TpaHCIapaHT-
NEPETSHKKA, IIMPMA, HAYITHUKH,
KOMIIBIOTED € BBIXOAOM B MIHTEpHET.

[TomenieHue 17151 CAMOCTOSITENNEHOM PabOTHI
obyygaronuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI
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