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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: ChopmMumpoBatb KOMMNETEHLMU 0byyatollerocsd B 06ractv npakTM4eckoro npuvMeHeHus
PU3NKo-maTeMaTMYECcKoro annapara Ans  aHanmMsa W MOLENMPOBaHUSA TEOPETUYECKMX W IKCNEepUMEHTarbHbIX
nuccnenoBaHun, Ans onpeferneHus, B YacTHOCTU, BO3MOXHOCTEN UCNONb3yeMoro unu sblbMpaemoro obopyaoBaHus Ans
obecrneyeHnst Ka4eCTBEHHOro TEXHOMNOMMYECKOro npouecca.

1.2 3agaum AMCLUNIUHBI:

[Mony4eHne NpakTUYeCcKnx HaBbIKOB MO:

. MOJENMPOBAHMIO CMOXHbIX 3NEKTPUYECKMX LieMnen, YCTPOMCTB CUINOBOW 3MEKTPOHWKU, 3MEKTPUYECKMX
MaLLWH 1 3NEeKTPOTEXHUYECKUX CUCTEM B LIENOM;

. aHanu3y pe3ynbTaToB MOENUPOBaHWSA C Lienbio [okas3aTenbcTBa paboTocnocobHOCT uccnenyemMoro
obopyaoBaHus;

. OLiEeHKM adp(PeKTUBHOCTY NpeasiaraeMbIX TEXHUYECKNX PELLUEHWN.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

TeopeTnyeckne OCHOBbI ANEKTPOTEXHUKU

MaTtematuka
MHpopmMaLMOHHbIE TEXHOMOMMK
TeopeTuyeckasi mexaHuka

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-1: CnocobeH yyacTBoBaTb B pa3paboTke MeponpusiTUi NO COBEepPLUEHCTBOBaAHUIO U MOAEpPHU3aLmUm
3NEeKTPOTEXHUYECKOro 060pyaoBaHusl, yNyyLleHUs ero 3KCNyaTalMOHHbIX XapaKTepUCTUK

3HaTtb: MeToabl aHanM3a M MOOENUPOBAHUSA, TEOPETUYECKOr0 M 3KCMEPUMMEHTaNbHOrO WCCreaoBaHWst MpuU peLleHun
npodeccnoHasnbHbIX 3a4ad.

Ymetb: anMeHHTb (bVI3VIKO-MaTeMaTVI‘-|eCKMVI annapart, wucnonb3oBatb MeToAbl aHanmM3a W MoaenupoBaHuA,
TEOPETUYHECKOIo U 3KCnepnmMmeHTaribHoro nccnegosaHnAa npu peweHnmn I'IpO(*)eCCVIOHaJ'IbeIX 3agad.

Bnagetb: CooTBETCTBYIOWMUM  (PU3MKO-MaTEMaATMYECKMM — annapatoMm, MeTogamu aHanuMsa U MOAenupoBaHus,
TEOPETUYECKOro M IKCMEPUMEHTANBHOIO MccriefoBaHus Npyu pelleHny NpodeccrMoHanbHbIX 3agaq.

MK-4: FoTOBHOCTL K BbLINOMHEHUIO PaboT NO 3KCNyaTauuu INeKTPOTEXHUYECKOro obopyaoBaHus

3HaTtb: OGnacTy MPUMEHEHUS] U XapPaKTEPUCTUKUA COOTBETCTBYIOLLENO 3MIEeKTPOTEXHUYECKOTO OOOpPYdOBaHUS U CUCTEM
ynpasreHusi, o6nactt NpUMeHeHUs1 1 BOSMOXHOCTU TUMOBOTO 3MEKTPOOGOopyAOBaHMS.

YMeTb: MpUMeHSATL KOHTPOMBHO-U3MEPUTENBbHYI0 TEXHUKY, AMArHOCTUPOBaTb COCTOSIHUE TEXHWUYECKOro M MporpaMMHOro
o6ecneyeHns aNeKTPoTeEXHMYECKoro 06opyaoBaHus.

Bnapgetb: HaBblikamu paboTbl C 3NEKTPOTEXHUYECKON annapaTypon, SMeKTPOHHbIMU YCTPOMCTBAMU, MUKPOMPOLIECCOPHOM
N U3MEePUTENBHON TEXHNKOWN.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

o &
5 &~ MHHOBaU. dopma
HanmeHoBaHue n conepxanue pasgenos, |§ 20O CP H P
TEM 1 y4eOHbIX 3aHATUN 2 3?5, Tex. Mp. Jab. (vachl) q)Oprl Tekyjero
oL (4acbl) | (vackl) | (4achbl) 3aHATUN KOHTpOISA
Paspen 1. O6buwwme NoHATUA o
MOZENMPOBaHNn
Tema 1. OcHoBHble NOHATMSA o]
MOZENMPOBAHUMN, npuMeHeHne

MaTeMaTU4ecKoro MoAenvpoBaHusi B pabote
c ANEKTPOTEXHUYECKUMNU n apyrmmu
cuctemamu, MpenmyuiecTtsa 2 4
MoOenupoBaHUA NpU  MPOEKTUpPOBaHUN U
nccneaoBaHUM CrIOXHbIX CUCTEM.

Tema 2. Knaccudukauuss mMaTtemaTuieckmx
mMoaenen. Obwume cBefeHus o]
KOMMbIOTEPHOM  MoaenupoBaHun.  OTnunuus
MeXOy KOMMbITEPHBIM W  MaTeMaTUYECKUM
mMogenvpoBaHveM. [lopsagok  BbIMOSHEHWS 2 4
MaTeMaTU4ecKoro 7] KOMMbHOTEPHOTO
MOZENMPOBaHMS.

Pasgpen 2. HasHayeHMe © BO3MOXHOCTU
BM3yarnbHO OPUEHTUPOBAHHOM cpeabl
mopenupoBaHus SIMULINK.

Tema 3. O6wwme cBefeHns o nporpaMmMHoOMn
cpege.

O630p cTaHOapTHbIX 6nokoB. PasmelleHune 5
6rnokoB B paboyen obnactu u cosgaHue
cBsa3en mexagy bnokamu. CosgaHue npocTbix 4 8
Mopaenen.

Tema 4. BbinonHeHne pacdetoB. O6wme
CBEOEHUA O YMCMEHHbIX MeTOAax peLleHus
anddepeHumnanbHbix  ypaBHeHun.  Mopdop
ONTMMarnbHOrO BpeMeHW Liara Ans MeToaoB KIMp
C (UKCUPOBaHHbLIM LLArOM W OrpaHuM4eHne 2 2 6
BpEMEHN Liara Ans MeTodoB C NEpPEMEHHbIM
waroM. BeinonHeHne mogenupoBaHus

Tema 5. lNonyyeHune pesynsTaTos.

BbiBOog pesynbTatoB B pabovee norne.
MonyyeHne pesynbTaToB MOAENUPOBaHUSA B
Buae rpadwukoB. [lonyyeHve pesynbTaToB

MoAenMpoBaHusi B Buae MacCUBOB. 2 1 8 rn
OcbopmneHne pesynbTaToB Ans BbiBoAa Ha
nevartb.

Pasgen 3. [dvHamuka 9nekTpoTEXHUYECKUX
CUCTEM. I,




Tema 6. [OuHamunyeckne XxapakTepuUCTUKK
006BbEKTOB ynpaBneHus.

MaTtemaTtunyeckoe onncaHue 06bekToB
yrnpasneHus: anddepeHumnanbHble
ypaBHEHuUS, nepefaToyHble dyHKUUK,
YpaBHEHWsT B MPOCTPaHCTBE  COCTOSIHUN.
Mepexog oT opgHoro cnocoba onucaHus
obbekTa K Apyromy.

JlabopatopHass  pabota  Ne1:lMocTpoeHue
mMogenn oObekTa, OMWCAHHOTO CUCTEMOWN
OnddepeHumanbHbIX YypaBHEHNUNA.

Tema 7.

AHanus ONHaAMNYECKNX XapakTepuUcTuK
TEXHUYECKNX CUCTEM.

ToyHOe onpegeneHne nepeperynmpoBaHuns
n ObicTpogencTaus CUCTEMBI no
nepexogHeiM npoueccaMm. OueHKa KadecTBa
MO YacTOTHbIM XapaKTepUcTUkam CUCTEMbI.
[NocTpoeHmne kapTbl Hynen 1 NONHCOB.

Pasnen 4. MopenupoBaHue
ANEKTPOTEXHUYECKMX CUCTEM.

10

Tema 8. MopgenvpoBaHue IMHENHbIX Lenen
NMOCTOSIHHOIO N MEPEMEHHOrO ToKa.

AHann3  yCcTaHOBMBLUMXCS pexumMos B
KOMMMEKCHOW MMOCKOCTH.

MonyyeHune BOJSIbT-aMMepPHbIX
XapaKTepUCTUK.

AHanna3  nepexodHbiX  MpPOLEeccoB  Npu
NMOCTOSIHHbIX " nepuoanYveckmx
BO3ENCTBUSAX.

JTabopaTopHaa pabota Ne2: [locTpoeHue
MOAENM  pas3BeTBMEHHOW  3NEeKTpPU4EeCcKomn
uenm.

Tema 9. MopenupoBaHue
NonynpoBOLAHUKOBBIX npmbopos n
BbINpsIMUTENEN.

AHanu3  BOMbT-aMMNEPHbIX  XapaKTepPUCTUK
NonynpoBOLHNKOB.

AHanus paboThbl NonynpoOBOAHUKOBbIX
YCTPOMUCTB NPU  aKTMBHOW U aKTUBHO-
WHOYKTUBHOWN Harpyske.

MOLI,eJ'II/IpOBaHI/Ie Ccuctem MMNYINbCHO-
ha3oBoOro ynpasneHus.

JlabopaTopHas paboTa Ne3:
MogenvpoBaHue yrnpaBnsiemMoro

BbINnpAMUTENA.

9,75




Tema 10. MopgenupoBaHue 3SMEKTPUYECKMX

MaLlUWnH.

AHannsz  pexumoB  paboTbl  gBuratenemn

NMOCTOSIHHOTO
nBuratenen.
MNocTtpoeHune
NCKYCCTBEHHbIX
XapaKkTEePUCTUK.

AHanus guHammnyeckmx XapaKTepUucTuk.

JlTabopaTopHas

MogenupoBaHue
TOKa HE3aBMCUMOTO BO30YKOEHUS.

TOKa n aCI/IHXpOHHbIX
€CTEeCTBEHHOM "

MeXaHU4eCKnx

paboTta Ne4:
asuratenst  NMoCTOSIHHOrO

WNtoro B cemecTtpe (Ha kypce ansa 3A0) 34 17 17 75,75

KOHCYJ'IbTaLI,VII/I N NPOMEXYTOYHadA

atTectaums (3ayer) 0.25

Bcero koHTakTHasa pa6orta u CP no

avcuunnuHe

68,25 75,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ®OH[, OLIEHOYHbIX CPEACTB AN NPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarenen, KPUTEPMEB U CUCTEMbI OLlEHUBaHUA pPe3yNbTaToB O0y4YeHus
5.1.1 NMokasaTtenn oueHMBaHUSA

Kog
KOMMeTeHLmmn

MokasaTenu oLeHNBaHWS pe3yrbTaToB 00y4eHNs

HanmeHoBaHne oueHoOYHOoro
cpencrea

MK-1

MmeeT  xopowme  npeactaBrneHnss O  MeTodax aHanmMsa U
MOZENUPOBaHWSl, WUCCNEAOBaHUS MpU  pelleHnM npodecCcrMoHanbHbIX
3agay;

CnocobeH nonb3oBatbcs  (OU3MKO-MaATeEMaTUYECKMMM annapatamu  U”
ucnonb3yeT npy peLleHWM MOCTaBMEHHbIX 3adady MeToAbl aHanmsa
MOZENUPOBaHUS U UCCIEAOBAHWS;

Mcnonb3yeT COOTBETCTBYOLMN  (hU3MKO-MaTeMaTUYEeCKUin  annapar,
MeToabl aHanusa n MOoOENNPOBaHUS, TEOPETUYECKOTO n
3KCMEPUMEHTANIbHOIO UCCNefoBaHus;

Bonpochl yCTHOIo
cobecefoBaHust

MpakTnko-

OPUEHTUPOBAHHOE 3afaHne

MK-4

OemoHcTpupyeT xopoLuve 3HaHUSA npu npMMeHeHun
COOTBETCTBYIOLLErO  3MeKTPOTEXHUYECKoro obopyaoBaHWs U CUCTEM
yrnpaBneHns, 1 nX BO3MOXHOCTU;

[Moka3biBaeT CMOCOOHOCTE PaMOTHO 3KCMIyaTUpoBaTb KOHTPOSIbHO-
U3MepUTENbHY0 TEXHWKY, AMarHOCTUPOBATb COCTOSIHUE TEXHUYECKOro
1 nporpammMHoro obecneyeHnst aNekTpoTeEXHUYECKOro obopyaoBaHus;
YBepeHo paboTaeT c ANEeKTPOTEXHUYECKON annapaTypoW,
AMEKTPOHHBbIMU YCTPOMCTBAMMN, MUKPOMPOLECCOPHON U U3MEPUTENBHOMN
TEXHUKOWN.

Bonpocel YCTHOrO
cobecenoBaHus

MpakTnko-

OpWEHTUPOBaHHOE 3afaHne

5.1.2 Cuctema u

Kputepun oueHnBaHunsA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue MucbmeHHasn paboTa

3a4yTteHo

CtyneHT OEMOHCTpUpyeT xopoluee
noHMMaHme 3agad W BO3MOXHOCTEN
MoAenMpoBaHus 3MNEKTPOTEXHNYECKNX
cuctem. CBoOOAHO OpMEHTUpPYeTCs B
ounonmnotekax MATLAB Simulink . 3Haet
HasHayeHMe M  yMeeT  HacTpauBaTb
oonbLloe KONN4ecTBO 6nokos
NpPeAcTaBneHHbIX B pasnUyHbIX pasgenax
ounbnnoTex. Ymeet CaMOCTOSATESTbHO
MOCTPOUTb CTPYKTYPHblE CXeMbl 6a30BbIX
3MNEKTPOTEXHNYECKMX CUCTEM.

He 3auteHo 3agaun moaennpoBaHnA He TMNoHUMMaerT.




AHanua pesynbTatoB faeTcs C TPyaoM.
basoBble  TEXHWYECKME  CUCTEMbI  He
MOXeT  noctpoutb. B GubnuoTekax
Simulink opueHTMpyeTcs ¢ Tpyaom

5.2 TunoBble KOHTPONbHbIE 3aaHUA UITN UHbIEe MaTepuarnbl, HEOOXoAUMbIe ANsi OLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNn) onbiTa AeATeNIbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopmMynUpOBKM BONPOCOB

Cemectp 5

PaboTta c OkHOM HacTpoViKM aNeMeHTOB Scope.

PaboTa c okHoM HacTporku anemeHToB Display.

HasHaueHune aneMeHTOB pasgena Sources.

HasHauyeHue anemeHTOB pasgena Sinks.

HasHaveHune anemeHTOB pasgena Signal Routing.

Mopanok NOCTPOEHNSA NPOCTENLLMX MOAENEN.

HasHauyeHue pasgena Simscape

OcHoBHble anemeHTbl pasgena Math Operations.

HasHauyeHune anemeHTOB pasgena Discrete.

10 OcHoBHble anemeHTbl pasaena Discontinuities.

11 OcHoBHble anemeHTbl pasgena Continuous.

12 lMocTpoeHne CTPYKTYPHON CXEMbl aCUHXPOHHOIO ABUraTens.

13 MocTpoeHne CTPYKTYPHON CXeMbl SNIEKTPUYECKON LIENW.

14 [MocTpoeHne CTPYKTYPHOM CXEMbl YeTbIPEeXNOSIHCHUKA.

15 [MocTpoeHne CTPYKTYPHOWN CXeMbl ANEKTPUYECKOro ounbTpa.

16 lMocTpoeHue CTPYKTYPHOM CXEMbI 3aMeLLeHns TpaHcdopmartopa.

17 MocTpoeHue nepexoaHbIX MPOLLECCOB NPY BO3MYLLIAKOLWIMX BO3OENCTBUSIX, UX aHAmNK3.

18 lMocTpoeHue CTPYKTYPHOM CXEMbI BbINPAMUTENS.

19 lMocTpoeHue nepexoaHbIX XapakTepUCTUK, UX aHanuma.

20 Anroputm noctpoenus JTAGYX. AHanua yctonumsocTn. O6nacTb CyLeCcTBEHHbIX YacToT. YacToTa cpesa.
CTpyKTypHble CXeMbl MPOMNOPLMOHANbHO- MHTErpanbHo-anddepeHumanbHbIx perynsatopoB. Obnactb ux
NPUMEHEHMS.

22 CTpyKTypHble CXeMbl MPOMNOPLMOHANbHO UHTErpanbHbIX perynatopoB. O6nacTb X NPUMEHEHMS.
23 [dvHamuyeckne mogenu TMPUCTOPHBIX NpeobpasoBaTenen.

24 PaboTta c okHom HacTpoliku anemeHToB XY Graph.

OO (N[O BD]|WIN|—~

5.2.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHuA (3aAayu, KeUchbl)

1. Banucatb pguddepeHunanbHoe YypaBHEHWE, MepefaTouHylo QYHKLMI0O W ypaBHEHUS B MPOCTpaHCTBe
COCTOSIHUI ANS SNeKTPUYEcKom Lenm

2. MNocTpouTb CTPYKTYPHYKO CXEMY 3MEKTPUYECKON Lienu C UCTONb30BaHNEM CTaHAapTHbIX G6riokoB Simulink.

3. MocTtpoutb Mogenb TpaHcgopmartopa.

5.3 MeToanyeckue matepuansbl, onpeaensiowime npoueaypbl OLleHUBAHUA 3HAHUN, YMEHUN, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 Ycnosus gonycka oby4atoLerocsi K npoMexyTo4YHOM aTTecTauum 1 Nopsaaok NMKBUAaUMm akageMmn4eckon
3a10/KEHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOoBaHO foKanbHbIM HOpMaTuBHbIM aktom CM6rYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no AUCUMninHe

YcTHasa + NMncbmeHHas KoMnbloTepHOE TeCTMpOBaHMe NHas

5.3.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNIInHe

. B03MOXHOCTb MOMNb30BATLCA CMPABOYHLIMU AaHHLIMW Cpedbl MOOEeNMPOBaHNS.
. Bpemsi Ha NoaroToeky oTeeTa Nno 45 MUHYT.




6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITIUHDI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yebGHas nuTepaTypa
Kmyap, B. A., | AnHamuka MEeXaTPOHHbIX HosocnBupck: http://www.iprbooks
OpaHuysosa, . A, |cuctem HosocnBupckuin hop.ru/45367.html
Boctpukos, A. C. rocyapCTBeHHbIN 2014
TEXHUYECKNI
yHMBEpcuTeT
lNyposa, E. T. MogenupoBaHue HosocnBupck: http://www.iprbooks
3NEKTPOTEXHUYECKNX Hoeocubupckuii hop.ru/44966.htmi
cuctem rocyapCTBeHHbIN 2014
TEXHUYECKNI
yHMBEpCcUTET
Ocunoea, H. B. MogennpoBaHue cucteM | Mocksa: N3paTenbckui https://www.iprbooks
ynpasneHns Jom MANCuC 2019 hop.ru/98083.htmi
Wranr, A. A., Matex, | MogenvpoBaHme  TArOBOro HosocnBupck: https://www.iprbooks
A. B., Apocnasues, |npuBoga B MATLAB HosocnBupckuin hop.ru/91607.html
M. B. Simulink rocyaapCTBEHHbIN 2016
TeXHUYECKUI
yHMBEpCUTET
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
JTbikuH, A. B. MaTtemaTtunyeckoe HosocnBupck: http://www.iprbooks
MOAEenMpoBaHne HosocnBupckuin hop.ru/45384.htmi
ANEeKTPUYECKMX CUCTEM U KX rocydapCTBEHHbIN 2013
3N1eMeHToB TEXHUYECKNI
yHuBEpcuTeT

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

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

OnexTpoHHas 6ubnuoteka BLUTS CINb INYMNTH [SnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru

FOCT basa craHgapToB. OOLWepoccuMickun KknaccudukaTop CTaHOApPTOB. ONEKTPOTEXHWMKA. [ONEKTPOHHbIN
pecypc]. URL: https://engenegr.ru/oks/elektrotehnika

6.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTpPaHAeMoro nNporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHune

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Jocka
JlekunoHHas Y A pyA 5 P a
ayouTopus

MynbTumMeauiitHoe o6opyaoBaHUE, KOMIMbIOTEPHAs TEXHMKA C BO3MOXHOCTbIO MOAKMIOYEHUST K
KomnbloTepHbili knacc |ceTM  «MHTepHeT» n  obecneveHvem fgocTyna B 3NEKTPOHHY  MHGOPMaLMOHHO-
obpasoBaTenbHyto cpeay




