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Paboyasa nporpamma AMCUMNNUHBI COCTaBMeHa B COOTBETCTBMU C dpeeparnbHbIM rocygapCTBeHHbIM 06pa3oBaTenbHbIM
CTaHOapToOM BbiCcLLero obpasoBaHus No HanpaeneHuto nogroToBkn 13.03.02 BnekTposHepreTuka U 3NeKTpoTeXHMKA,
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cTapLuvmn npenopasarerb Kopones B.W.
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1 BBEAEHUE K PABOYEW/ MPOrPAMME AUCLMNNUHbBI
1.1 Uenb aucumnnuubl: ChopmmpoBaTh KOMNETEHLMM 0Dy4aloLLErocst B 06riacT NPakTUYeCKOro NpUMeHeHus
M3MKO-MaTEMATMYECKOTO annapaTta Anis aHanvM3a WM MOAENIMPOBAHUSA TEOPETUYECKMX U  SKCMEPUMEHTANbHbIX
nccrnenoBaHuin, Ona onpeaenexHns, B YacTHOCTU, BO3MOXHOCTEN MCNONb3yeMoro unm Belbupaemoro obopyaosaHus ansi
obecneyveHns1 Ka4ECTBEHHOIO TEXHOJOMMYECKOro NpoLiecca.
1.2 3apaun gUCUUNIIUHBI:
MonyyeHne npakTMYecKMx HaBbIKOB NO:

* MOAEeNMMPOBAHUIO CITOXHbIX MeXaHU4YeCKMX 3N1eEMEHTOB 3J1eKTponpmnBo4oB, yCTpOIZCTB cunosom ANEeKTPOHUKN,
eneKTpop,eraTeneVl N aBTOMaTU3NPOBAHHOIO 3N1eKTponpmuBoaa B LiEeJTOM;

e aHanu3y pesynbTaToB MOLENUPOBAHUSA C Lenbl [JokasaTenbcrBa paboTocnocoOHOCTM Uccreayemoro
obopyaoBaHus;

* OLlEHKM 3Cb(beKTI/IBHOCTI/I npeanaraemMblX TEXHNYECKNX peI.IJeHI/IIZ.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKE Oby4aloLlerocs:

I'Ipe,uBaleTeanaﬂ noaroToBka npepnonaraet Cco3gaHne OCHOBbl O5A QDOpMVIpOBaHVIFl KoMMeTeHuun,
YKa3aHHbIX B . 2, npu n3yvyeHnn guCcumninH:

MogenupoBaHue TUMOBbIX 3NIEKTPONPUBOAOB

Cuctema ynpasreHu1si 31eKTponpuesoLom

OneKTpuYecKuii Npmeog

OneMeHTbI CUCTEM aBTOMATUKM

ABTOMaTM3aLMA TEXHOSOMMYECKMX NPOLIECCOB M NPOU3BOACTB
KomnbloTepHasi 1 MUKPOMNpOLLeCcCopHas TeXHMKa B anekTpornpusoae

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MKn-1: CnocobeH yyacTBOBaTh B pa3paboTke MeponpuATUiA MO COBEPLUEHCTBOBaHUIO U MOAEPHU3aLUm
3M1eKTPOTEeXHNYEeCKOro o60pyAoBaHUA, yryULleHUsl ero aKCnyaTaluMoOHHbIX XapaKTepUCTUK

3HaTtb: MeToapbl aHanmsa u MoaenmpoBaHuUA, TeOpeTU4eCKoro 1M aKCnepumMeHTaribHOro mccnegoBaHuAa npun peweHun
I'IpOd)eCCI/IOHaJ'IbeIX 3agad

YmeTb: MOLI,eJ'II/IpOBaTb COBpeMeHHbIe aNeKTponpmneodbl U CUCTEMbI UX yNpaBlieHUA

Bnapetb: COOTBeTCTBy}OUJ,VIM q3VI3VIKO-MaTeMaTW-IeCKVIM annapatom, MeTo4aMu aHanmM3a W MoAennMpoBaHUA,
TEOPETUHECKOIo N KCNnepnMeHTaribHoro nccrnegoBaHusa npu peeHnmn I'IpOCbeCCVIOHaJ'IbeIX 3agad

MKn-4: TOTOBHOCTb K BbIMONMHEHUIO pa60T no 3KcnnyatTauuun 3yIeKTpoTexHn4eckoro oGopy,qoaava

3Hatb: Ob6nactn NPUMEHEHNA N XapaKTepUCTUKN COOTBETCTBYHOLLEro 3JIEKTPOTEXHUYECKOro O60pyﬂ,OBaHMﬂ n cncTtem
yrnpaBJieHuA, obnactu NMPUMEHEHNA N BO3SMOXXHOCTU TUNOBOIoO SJ'IeKTpOO60py,D,OBaHVIF|

YmeThb: anIMeHFlTb KOHTPOJIbHO-U3MEPUTESTbHYK TEXHUKY, ANAarHOCTUPOBATbL COCTOAHNE TEXHUYECKOIo U nporpaMmMHOro
obecneyeHus QJIEKTPOTEXHUYECKOro OGOpy,D,OBaHVIFl

Bnapgetb: HaBblikamm  paboTbl €  9MEeKTPOTEXHUYECKOW  annapaTypor,  3NEKTPOHHbIMKM  YCTpOMCTBaMu,
MUWKPONPOLECCOPHON 1 M3MEPUTENBHON TEXHUKOWN.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas
< |paboTta
o
5© NHHoBaL,
HanmeHoBaHue 1 cogepxaHue pasgenos, QE CP hOPMbI
TEM U y4ebHbIX 3aHATUN q% g | Jek. Mp. (4achbl) BAHSITU
(&)
© g [ (vackl) | (vacs)
4

Pasgen 1. HasHayeHMe M BO3MOXHOCTU
BM3yanbHO OPUEHTUPOBAHHOW cpeapl
mogenuposarns SIMULINK.
Tema 1. OOLWme cBegeHUs.
O6GospeBatens  pasgenoB  6uMbnmoTek.

CosgaHne mopenen anekTpoMexXaHWYecKmx 2 12
CUCTEM. 5

Tema 2. BbinonHeHne pac4eTos.

3agaHne napamMeTpoB pacyeta U ero 1 16

BbINONHEHMe. NpencraBneHne pesynsTaToB
MOZENMPOBaHNS

Pasgen 2. lnHamuka anekTpomMexaHn4eckmnx
CUCTEM.




Tema 3. [dnHamnuyeckue XapakTepUCTUKK
006BbEeKTOB ynpaBneHus.

MaTtemaTtnyeckoe onucaHue 00beKkToB 2 16
ynpaenenusa. [loHATME O  YACTOTHbIX

XapakTepucTuKax

Tema 4, AHanua ONHaMUNYECKNX

XapaKTEPUCTUK TEXHUYECKNX CUCTEM.

OueHka KkavyecTBa ANHAMUYECKMX MPOLIECCOB 2 16
no XapaKkTepucTmkam nepexoaHbIX

npoueccoB N YaCTOTHbIM XapaKTepUcTukam.

Pasgpen 3. MogenvpoBaHue 3aMKHYTbIX
9MNEKTPOMEXaHNYECKUX CUCTEM.

Tema 5.

TOKa.

MogenvnposaHue cucTem
NMOCTOSIHHOIO TOKa.

CuHTE3 perynatopoB B OOHOKOHTYPHOW M
MHOTFOKOHTYPHOM
aBTOMAaTN4YECKOro
napamMeTpOB 3MEKTPONPMBOLAOB MOCTOSAHHOMO

cucTemax 1 18
perynupoBaHus

Tema 6.

3aMKHYTbIX

MogenvnposaHue cucTem
nepemMeHHOro ToKa.

AHanuM3  OMHaMMYECKMX  XapaKTEPUCTUK
ACUHXPOHHOMN MaLLVHbI C KOPOTKO3aMKHYTbIM 2
pPOTOPOM B HEMOABMXHOW M BpallatoLLencs
cuctemax koopavHaT. CTpyKTypHble Moaenu
ACUHXPOHHbIX cuctem c
BEKTOPHbLIM YNpaBlieHUEM

16

Utoro B cemecTpe (Ha kypce ans 3A0) 4 6 94

KOHch'I bTaunn N NPoOMeXyTo4vHas

atTecTtauusa (3aver) 025

Bcero koHTakTHas pa6bota u CP no

10,25 94
OVUCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOe npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUK

5.1 OnncaHue nokasartesnier, KpUTEPMEB U CUCTEMbI OLLeHUBaHUA pe3yNibTaToOB 00y4YeHunsA
5.1.1 NokasaTtenu oueHUBaHUA

Kon
KOMMNEeTEeHUUN

MokasaTenu oueHnBaHus pe3ynbTaTtoB OGy‘-IeHVIFl

HanmeHoBaHWe oueHOYHOro
cpeacrtea

MKn-1

MmeeT xopowmve npeacTaBneHns O  MeTOAax aHanuMsa wu
MOoAernMpoBaHus, TEopeTN4ecKoro " 3KCMNepuMeHTanbLHoro
uccrnenoBaHns nNpu peleHun npodeccuoHanbHbIX 3agay;

CnocobeH CMHTE3MpOBaTb CTPYKTYpPHbIE CXEeMbl  COBPEMEHHbIX
SMNEeKTPONPUBOAOB U CUCTEM WX YNpaBreHus;

Mcnonb3dyeT COOTBETCTBYHOLWNA (PU3MKO-MaTeMaTUYeCKUin annapar,
MeToAbl aHanusa M MeTodbl aHanuM3a U MOAEnupoBaHus,
TEOPEeTUYECKOro U SKCNePUMEHTaNbHOro UCCrefoBaHNs  Mpu peLleHnn
npodeccroHanbHbIX 3agav;

Bonpocbl YCTHOTO
cobecenoBaHusi

MpakTuko-
OpPWEHTMPOBAHHHbIE 3afaHu

MKn-4

MokasbiBaeT  Xopowme  3HaHuMs B obracth  NpUMEHEeHUs
COOTBETCTBYIOLLETO 3NIEKTPOTEXHNYECKOTO OGOPYAOBaHUS U CUCTEM
ynpaBneHnss, a Takke B 06rnact  MNpUMEHeHUs  TUMOBOro
3neKkTpoo6opyAOBaHUS U €70 BO3MOXHOCTEN;

[leMoHCTpupyeT CnocoBHOCTb PAMOTHO MPUMEHSATb  KOHTPOSbHO-
N3MepUTENbHYIO TEXHUKY, AMAarHOCTUPOBATL COCTOSIHUE TEXHUYECKOTO U1
nporpaMmHOro oGecrneyeHns aNeKTPOTEXHNYECKOro 060pyaoBaHs;
YBepeHo  paboTaeT C  3MEKTPOTEXHUYEcKoW  annapaTypoit,
SMEKTPOHHBLIMU YCTPONCTBAMM, MUKPOMPOLLECCOPHOM U M3MEPUTESIbHOM
TEXHVIKOW.

Bonpocebl YCTHOTO
cobecenoBaHusi

MpakTuko-
OpPWEHTMPOBAHHHbIE 3afaHu




5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMETEHLMN

LLikana oueHuBaHUS
YcTHoe cobecenoBaHmne MucbmeHHas paboTa

CtyneHT OeMOoHCTpupyeT xopoluee
NnoHMMaHve 3aga4y U BO3MOXHOCTEN
MOAENPOBAHNS  TEXHUYECKUX  CUCTEM.
CsobogHo opueHTupyetcsa B Gubnuotekax
Simulink . 3HaeT HasHayeHve u ymeeTt
HacTpauBaTb OonbLIoe KonnyecTso 610KOB
NPeAcTaBneHHbIX B pasfM4YHbIX pasgenax
onbnmoTek. Ymeet CaMOCTOSATENBHO
NMOCTPOUTb CTPYKTYPHbIE CXeMbl 0a30BbIX
TEXHUYECKNX CUCTEM.

3ayTeHo

3agaun MoOenvpoBaHuMs  He MOHUMaEeT.
AHanua pesynbTaToB AaeTcs C TPYyAOM.
He 3auTteHo basoBble TexHW4Yeckue CUCTEMBI He
MOXeT nocTpouTb. B Gubnunotekax Simulink
OPUWEHTUPYETCS C TPYAOM

5.2 TunoBble KOHTPOSbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLLeHKA 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | ®dopmMynmnpoBKM BONPOCOB
Kypc 5

1 lMocTpoeHue CTPYKTYPHON CXeMbl aCMHXPOHHOTO 3N1EKTPOMNPMBOLA C BEKTOPHbBIM YrpaBfieHneM co
cTabunusauyen NoTOKOCUENNeHNs poTopa.

2 [MocTpoeHne CTPYKTYPHOW CXeMbl aCUHXPOHHOW MaLUUHbLI N0 3a4aHHON CUCTEME YPaBHEHUMN.

3 lMocTpoeHne CTPYKTYPHON CXeMbl ABYXMaCCOBOW CUCTEMBI.

4 lMocTpoeHue CTPYKTYPHON CXeMbl KOHTYpa NOSIOXKEHUST SNEKTPoNprBoga NOCTOSHHOMO ToKa

5 [MocTpoeHne CTPYKTYpPHOW CXEMbl KOHTYpPa CKOPOCTW 3M1EKTPONpMBOAa NOCTOAHHOMO TOKa.

6 lMocTpoeHue CTPYKTYPHON CXeMbl KOHTYpa Toka (MOMeHTa) aneKkTponp1MBoga NOCTOSHHOMO ToKa.

7 MocTpoeHue nepexoaHbIX NPOLIECCOB NPU BO3MYLLAIOLLNX BO3AENCTBUSX, UX aHaNun3.

8 lMocTpoeHune nepexoaHbIX NPOLLECCOB MO yrnpaBnsaoLwemMy BO3OEeNCTBUIO, X aHamnmua.

9 lMocTpoeHune nepexofHbIX XapakTePUCTUK, NX aHaNM3.

10 Anroputm noctpoexus JIAGYX. AHanus yctonumsoctu. ObnacTtb CyLeCcTBEHHbIX YacToT. YacToTa cpesa.

11 CTpYKTYpHbIE CXEMbI MPOMOPLMOHANBHO- MHTErpanbHo-agnddepeHUmnanbHbIX perynatopo. Obnactb ux
NPUMEHEHNS.

12 CTpyKTYpHbIE CXeMbl MPOMNOPLMOHANbHO MHTErpanbHbiX perynsatopos. ObnacTb X NPUMEHEHUS.

13 OuHamnueckasa mogenb CUCTEMbI YNpaBnseMbli BbiNpsiMUTENb-ABUraTenb

14 OvnHamuyeckan Mogenb aCMHXPOHHOTO SMEKTPOMNPUBOLA C BEKTOPHLIM YNpaBiieHMEM Mpu cTadbunusauum
NMOTOKOCLIENMNEHUS.

15 OunHamuyeckas mogenb ABuratens NOCTOAHHOIO ToKa C NnocrneaoBaTenbHbIM BO30YXAEHNEM.

16 OvHamuyeckan mogenb ABuratens NOCTOSAHHOIO TOKa C HE3aBUCHMMbIM BO30YXOEHUEM.

17 OvnHamuyeckne mogeny TUPUCTOPHBLIX NpeobpasoBaTenen.

18 OunHamuyeckne mogenu npeobpasoBaTenen 4acToThl.

19 Pa6oTta ¢ okHoM HacTpoliku anemeHToB XY Graph.

20 PaboTa c OkHOM HaCTPOWKK 31eMeHTOB Scope.

21 PaboTa ¢ okHOM HacTponku anemeHToB Display.

22 HasHaueHune anemeHTOB pa3sgena Sources.

23 HasHauyeHune anemeHTOB pa3gena Sinks.

24 HasHaueHue anemeHTOB pa3gena Signal Routing.

25 Mopanok NOCTPOEHUst NPOCTENLLNX MOAENEN.

26 HasHauyeHune pasgena Simscape

27 OcHoBHbIe anemeHThl pa3gena Math Operations.

28 HasHauyeHune anemeHTOB pasgena Discrete.

29 OcHoBHbIe aneMeHTbl pa3gena Discontinuities.

30 OcHoBHbIe anemMeHTbl pasgena Continuous.




5.2.2 TunoBble TeCTOBbIe 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kerchbl)

1. HapucoBaTb CTPYKTYpHYIO CXEMY 3amelLatoLerocst 6yMaxxHoro nosioTHa.
2. HapuicoBaTb CTPYKTYpPHYIO CXeMy (PPUKLIMOHHON B3aMMOCBS3W ABYX BasoB.
3. HapucoBaTb CTpYKTYpHYIO CXeMy uaearbHOro ynpyroro sana.

5.3 MeToanyeckue maTtepuansi, onpegensilolimMe npoueaypbl oleHMBaHUA 3HaHUWA, YMeHUIW, BNnaaeHU (HaBbIKOB
1 (MnKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHom aTrectauMu U NopsaoK NMKBUAALMY akageMmyeckomn
3a10/MKEeHHOCTHN

lMpoBedeHe NPOMEXYTOYHOW aTTecTauMn pernameHTMpoOBaHO foKalnbHbIM HOpMaTMBHbIM aktom CM6rynTa
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHagda X lMuceMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

B03MOXHOCTb MONb30BaTLCA CNPaBOYHLIMU AaHHBIMU TUNOBLIX YCTPONCTB TEXHUYECKUX CUCTEM.
Bpems Ha nogrotoeky oTBeTa No 45 MUHYT.
B TeueHne cemecTpa BbINOMHSIOTCA KOHTPOrbHbIE paboThl.

6. YYHEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHBI
6.1 YuebHas nutepaTtypa

ABTOp | 3arnasue | N3paTtenscTeo "oa nspaHua | Ccbinka
6.1.1 OcHoBHas yyebHas nuTepaTypa
Kmygb B. A.,|AnHamuka MeXaTPOHHbIX HoBocubupck: http://www.iprbooksh
®paHuysoBa . A.|cuctem HoBocnbupckui op.ru/45367.html
Boctpukos A. C. rocyapCTBEHHbIN 2014
TEXHNYECKUN
yHuUBEpCUTET
lNypoea E. T. MogenuposaHue Hosocunbupck: http://www.iprbooksh
3NEeKTPOTEXHUYECKMX CUCTEM HoBocnbupckui op.ru/44966.html
rocyapCTBEHHbIN 2014
TEXHNYECKUN
yHUBEpCUTET
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
JTbiknH A. B. MartemaTtunyeckoe HoBocubupck: http://www.iprbooksh
MOZEeNnpoBaHmne Hosocunbupckui op.ru/45384.html
3NEeKTPUYECKUX CUCTEM U UX rocyaapCTBEHHbIN 2013
3MNEMEHTOB TEXHNYECKUI
yHuUBEpCcuTEeT

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnmoteyHas cuctema IPRbooks [QnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTO CIb MNYMTAO [QnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

FOCT basa crtaHgapTtoB. Ob6Liepoccuiickuin knaccudukaTop CTaH4apTOB. ONEKTPOTEXHWUKA. [ONEeKTPOHHbIN
pecypc]. URL: https://engenegr.ru/oks/elektrotehnika

6.3 MNepe4yeHb NULIEH3NOHHOIO U CBOBOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013




6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OoCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyauTopus OcHalueHne

MynbTumeauiiHoe obopyaoBaHue, crneumannsnposaHHas mebenb, Jocka
NekumoHHas ayauTopus

CneuvanuanpoBaHHas meGenb, Aocka
YueGHas ayamtopust

MynbTuMeauiiHoe 0GopyAoBaHME, KOMMbIOTEPHAS TEXHWKA C BO3MOXHOCTBLIO MOAKMHOYEHUS K
KomnbloTepHbin knacc [cetm  «MHTepHeT» U obecrneyeHMeM [oOCTyna B 3NIEKTPOHHYI0  MHCGOPMaLMOHHO-
obpasoBaTesnbHyto cpeay
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