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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

Pemienue NpMKJIATHBIX 32124 € HCIO0JIb30BAHHEM
MATLAB

3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
IIpodwmib
Keamuduxanus Bakanasp
®opma o0ydeHns 3204HasA
OO0mast TpyI0EMKOCTh 13ET
YacoB 1o yueOHOMY ITaHy 36 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 3auer 4
ayINTOPHBIC 3AHITHUS 4
camocCTosATeNNbHas paboTa 28
4acoB Ha KOHTPOJIb 4

Pacnpeue.ﬂelme YacoB JUCHUIVIMHBI IO KypcaM

Kype 4
Bup 3ansaruit vIl | PII Hroro
[IpakTuueckue 4 14 |4 |4
Uroro ayn. 4 |4 |4 |4
KonraktHas pabota 4 |14 |4 (4
Cam. paboTta 28 [28 128 |28
Yacsl Ha KOHTPOJIb 4 14 |4 |4
Hroro 36 |36 |36 |36




IIporpammy cocraBui(u):

x.n.1, 3a8.ka¢., Masicupuna P.E.

Pabouas nmporpamma
Pemienue npukjiagHbIix 3a4a4 ¢ ucnojb3oBanueM MATLAB

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yauBepcutetr «MUCHUC) no HanpasieHuro moarotoku 13.03.01 TertosHepreTrka v TEIIOTEXHUKA (YpOBEHb OakagaBprara)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpasnenue noarorosku 13.03.01 TemosHepreTrka u TeruioTexHuka [Ipodus. [IpoMbIieHHAs TEMII0IHEPTETHKA,
13.03.01_21 Temnosuepreruka u remnorexauka [IpIITO 3aou 2020.plx , yrBepxnerHoro Ydensm coetom ®PI'AOY BO HUTY
"MUCuC" B cocrase coorserctBytomei OITOII BO 21.04.2021, mpoTtokon Ne 30

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue noarorosku 13.03.01 TemnosHepreTrka u teriorexuuka [Ipoduis. [TpombliuieHHAs TETUIO3HEPTeTHKA, ,
yIBepxkAeHHON YueHblM coBeroM OI'AOY BO HUTY "MUCuC" 21.04.2021, nporoxon Ne 30

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa anexTposnepreruxu u aekrporexunku (HoBoTrpounkuii punuan)

ITpotoxon ot 06.03.2024 1., Ne3

PykoBoguTens nonpasnenenus K.I.H, foueHt Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1

Ienp qUCIUIIMHBL: TOATOTOBKA OOYUAIOMIMXCSA K BUAAM JeATeIbHOCTH 1o HanpasieHuo 13.03.01 "Temnosneprernka u
TEIUIOTEXHHUKA" CBA3aHHBIMU C pPeLIeHHeM PO ecCHOHANBHBIX 3a/1a4.

1.2 | 3agaun QUCHMIUIMHBL: U3y4YeHHEe OHATHIHOTO anmnapara, OCHOBHBIX TEOPETHUECKHX MOJI0KEHHH, (OPMHUPOBaHUE YMEHUN
1 HaBBIKOB IIPUMEHEHUS TEOPETUYECKUX 3HAHUI JUIs peIIeHHs] IPUKIIaJHBIX 3a]1a4 B 00JIACTH TEIJIOTEXHUKH C
npuMeHenueM nporpaMmMmel MATLAB.
2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI
Brnoxk OIT: OTA.B
2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:
2.1.1  |[IpupomooxpaHHBIE TEXHOJOTUH Ha 00BEKTaX TETIIOIHEPTETHKU
2.1.2 | IIpoeKTHBI TOAX0/1 B TEXHUKE
2.1.3 |HaueprarenpHas reoMeTpus 1 HHXKEHEPHAs rpaduka
2.1.4 |IIpuknanHas MeXaHUKa
2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
npeiIecTBYoOIIee:
2.2.1 |IoaroroBka K MpoIeaype 3aIUTH U 3alIHTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI
2.2.2 |IIpenaumiaomHas paKkTHKa
2.2.3 | TexHonoruyeckue SHEProOHOCUTENN NPEAIPUATUI

3. PE3YJIBTATBI OBYUYEHUS 1O JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHIIUSIMU

ITIK-1: Cnioco0eH NpoeKTUPOBATh H KOHCTPYHMPOBATH KOTE/IbHbIE, ICHTPAJIbHbIC TEIUIOBbIC H MaJIble TEIIOLEHTPAJIH, a

TAKXKE TCIJI0BbIC CETH U C UCITOJIB30BAHUEM HH(l)pOB];IX TEeXHOJOT Uit

3HaTb:

TIK-1-31 ocHOBHBIE aITOPUTMBI YUCIEHHBIX METOJOB PELIEHH 33/1a4 1 COBPEMEHHBIE MTPHUKIIaJHbIC IPOTPaMMHbBIE CPECTBA,

HCTIOJIB3YEMBIC IPU aHAJIN3E€ U MOACIUPOBAHNHU, TCOPETUICCKOTO U SKCIEPUMCHTATIBHOT'O NUCCIICAOBAaHUA TP PCIICHUN
l'[pO(I)eCCI/IOHaJ'ILHBIX 3a1a4

YMeTh:

I1K-1-Y1 npuMeHATh COBpEMEHHBIE TPUKIIAAHBIE IPOTPAMMHBIE CPEACTBA AJIsl YUCIEHHOTO PEIIEHUs IPUKIAAHBIX 33134 B
UH)XEHEPHOH MpaKTUKE

Baanernb:

TIK-1-B1 HaBbIKaMU YUCIIEHHOT'O PELICHUS IIPUKIAJHBIX 337a4 B NH)XEHEPHOU MPAKTHKE C UCIIOJIb30BAHUEM COBPEMEHHBIX
IPUKJIAJHBIX IPOIPAMMHBIX CPEICTB U COBPEMEHHBIX TEXHOJIOTUI IPOrpaMMHUPOBAHUS

4. CTPYKTYPA 1 COIEP KAHUE
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Pasnen 1. BBenenue B
MATLAB




1.1 OO01me cBeeHns O CHCTEME 4 2 TIK-1-31 IIK-1- JI1.1 J11.2
MATLAB. Uctopus V1IIK-1-B1 JI1.3J11.4
MOSIBJICHUS CUCTEMBI JI1.5 J11.6
MATLAB. Oco6ennoctu JI1.7J12.1
MaKeTa B CPAaBHEHUH C JI2.2J12.3
JIPYTUMH UHTETPUPOBAHHBIMHU 21
MaTeMaTUYCCKUMH TTaKeTaMHU.

Bo3MoxHOCTU CHCTEMBI IPH
PELICHNHU NPUKIAAHBIX 3a/1a4
ANEKTPOTEXHUKH.
WuTerpanus ¢ ipyrumu
MPOrpaMMHBIMU CHCTEMaMHU.
OpueHTauus Ha MaTpUYHBIE
onepauuu. Cpencrsa
MPOrPaMMHUPOBAHHS.
PacmupsieMocTb CHCTEMBL.
I'paduxa B cucreme
MATLAB. OcHoBbI
MIPOrpaMMHUPOBAHUS Ha SI3BIKE
MATLAB. /Tlp/

1.2 W3y4yenue cocraBa nakera u 4 14 IK-1-31 [IK-1- | JI1.1 JI1.2
OCHOBHBIE HHCTPYMEHTBI V1IIK-1-B1 JI1.3J11.4
WHTETPUPOBAHHOM cpebl JI1.5 J11.6
paspaboTrymka. 3agaun JI1.7J12.1
00paboTkH JI2.2 J12.3
n3obpaxenunit. /Cp/ €)!
Pazngen 2. Pemienue
NPUKJIATHBIX 32124
TeMI0TEeXHUKH

2.1 Pemrenwne 3amaq mo 4 2 ITK-1-31 TIK-1- JI1.1 JI11.2
MOJIETTUPOBAHUIO CUCTEM V1I1IK-1-B1 JI1.3 J11.4
ynpasienus. [laker s JI1.5 J11.6
pelieHus 3ana4d JI1.7J12.1
BBIYUCITUTEIIEHON JI2.2 J12.3
MaTemaTuku Partial 21
Differential Equation.

Pa3paboTka npHIIOKESHUH.
Co3pnaHue rpaguaeckoro
unrepdeiica. Co3nanue
HE3aBHCHUMBIX
nputoxxernit. /TIp/

2.2 Pemenue 3amau quckpeTHoi 4 14 MK-1-31 TIK-1- | JI1.1 J11.2
ontumu3anuu. [laker s V1TIIK-1-B1 JI1.3J11.4
pelieHus 3a7a4 ONTHMH3AINH JI1.5 J11.6
Optimization Toolbox /Cp/ JI1.7]12.1

J12.2J12.3
21
2.3 [ToaroroBka u caaua 4 4 MK-1-31 IMK-1- | JI1.1 JI1.2
3a4era /3a4uét/ V1IIK-1-B1 JI1.3 J11.4
JI1.5 J11.6
JI1.7J12.1
JI2.2 J12.3
€]
5. ®OHJA OHEHOYHbIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KontponrsHoe E[dioiefﬂeMHe B
KM P — JTIUKATOPBI OTIPOCHI JUTSI TIOJTOTOBKH

KOMIIETEHIIAHN




KM1 3auer MK-1-31 Bomnpocs! k 3a4ery

Oo6mmue cBenenus o cucteme MATLAB.

Wcrtopus nosiBnenus cuctemsl MATLAB.

Ocob6eHHOCTH NaKeTa B CPaBHEHUU C APYTHUMHU HHTEIPUPOBAHHBIMU
MaTeMaTUYECKUMH MaKeTaMu.

Bo03MOXHOCTH CHCTEMBI ITPH PeIICHNH IPUKIaIHBIX 33124
JNEKTPOTEXHUKH.

Wurerpanus ¢ ApyruMy NporpaMMHBIMU CUCTEMAMHU.
OpueHTanus Ha MaTPHYHBIC OTICPAIIUHL.

CpeznctBa IporpaMMUPOBAHIISL.

PacmmpsiemocTs cuCTEMBI.

I'paduka B cucteme MATLAB.

OcHOBBI IporpaMMupoBaHus Ha s13bike MATLAB.

Pemrenre 3aga4 Mo MOAEIUPOBAHUIO CUCTEM YIIPABICHUS.
[Taker jutst pereHns 3a1a4 BEIYUCIUTENILHOW MaTemMaTuky Partial
Differential Equation.

PazpaboTka mpunoskeHuii.

Coznanue rpadudeckoro uHtepderica.

Co3aHne He3aBUCUMBIX NPUITO0KEHUH.

Pemrenne 3ama4 qUCKpPETHON ONTUMHA3AIINN.

IMaker s pemenus 3agay ontumusaru Optimization Toolbox

5.2. Ilepevens padoT, BbINoJIHsIEMBIX 0 AucuuiinHe (KypcoBasi pa6ora, KypcoBoii npoexrt, PI'P, Pedepart, JIP, ITIP u T.11.)

[IpoBepsieMble
Kon Ha3panne POBCp
WHIUKATOPBI Copeprxanrie paboOThI
paboTsl paboTsl KOMIETEHIHi

Pl

5.3. OueHovHbIe MaTepHalJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

DK3aMeH M0 IUCLMIUIMHE HE IPETyCMOTPEH

5.4. MeToauka olleHKH 0CBOEHHs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepun oneHrBaHUs OTBETa Ha 3a4eTe

O1eHKa «3a4TE€HOY» BBICTABIIAETCA, KOTa 00yJaroLUUics JEMOHCTPHPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUS, BIaJeeT
TEPMHHOJIOTHEH, leflaeT apryMEHTHPOBAHHBIE BEIBOBI H 000OIICHHS, IPHBOAUT IIPUMEPEHI, TIOKa3kIBacT CBOOOTHOE BIIaieHNE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «HE3aYTEHO» BBICTABISIETCS, KOrJa 00y4aroIUics IEeMOHCTPUPYET He3HAHNE TEOPETHIECKHX OCHOB IIPEMETa, HE yMEeT
JieTaTh apryMEHTUPOBAHHBIE BBIBOBI M IPUBOAUTH IPUMEPEI, HE BIIAJIEET TEPMUHOIOTHEH, IPOSBIISAET OTCYTCTBUE JIOTHYHOCTU U
TIOCJIEIOBATEIIFHOCTEIO M3JI0XKEHH, IeNIaeT OMMOKN, KOTOPBIE HE MOXKET MCIPABHUTh JaKe IIPU KOPPEKIINH TPETIo1aBaTeIeM.
IIpoxokaeHne KOHTPOIBHOTO MEPOTIPUATHSA 0 caue 3a4eTa CUUTACTCS BBIIOJHEHHBIM YCIIEIIHO, €CJIU IIPU €r0 OI[CHUBAHUH
MOJTy4YeHa OLIEHKA «3a4TEHOY.

6. YHEBHO-METOAUWYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas IMTEpPaTYpa

ABTOPBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI1.1 | N.E. IInemmucKas,

I/IHTCpaKTI/IBHLIC CHCTCMBI

Kazanp : U3gatensctBo KHUTY, 2014,

AH. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
Baneptaunosa, C.1. yueOHOe nocoOue page=book&id=428781
Hyes

JI1.2 |TI'amymxun E.H.

BricokoypoBHEBbIE METOIbI
MIPOrPaMMHUPOBAHHUS: S3bIK
nporpamMMmupoBanus MatLab

Pocros-na-Jlony : FOxHbIi
(henepanbHbIi yHUBEpcHuTeT, 2011,
http://biblioclub.ru/index.php?
page=book&id=24103

JI1.3 | A.B. byprkos, H.K.
IlonysHoBHY

ITpumenenue IT-TexHonoruii B
anekTposHepreruxe: Mathcad,
Matlab (Simulink), NI
Multisim : yqe6HOE TIOCOOHE

Pocros-Ha-Jlony ; Taranpor : FOxxHbIi
(enepanbHbIi yHUBEpcuTeT, 2018,
http://biblioclub.ru/index.php?
page=book&id=577648

JI1.4 | dpsixonon B.I1.

MATLAB R2006/2007/2008 +
Simulink 5/6/7. OcHOBEI
MPUMEHEHHUS : TPAKTHIECKOE
rmocooue

Mocksa : COJIOH-TIPECC, 2008,
http://biblioclub.ru/index.php?
page=book&id=117820




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.5 | dpsikonos B.IT MATLAB 6/6.1/6.5 + Simulink Mocksa : COJIOH-TTPECC, 2008,
4/5 B MaTeMaTHKe U http://biblioclub.ru/index.php?
MOJICITMPOBAHHH: TIOJTHOE page=book&id=271895
PYKOBOJCTBO ITOJIB30BATENS
JI1.6 |Iloremkun B.I'. MATLAB 6: cpena Mockga : [Iuanor-MU®U, 2002,
MPOCKTUPOBAHMS HHKECHEPHBIX http://biblioclub.ru/index.php?
MIPUIIOKCHU T page=book&id=136094
JI1.7 |Ilepensmyrep B.M. ITakers! paciunpenus Mocksa : COJIOH-ITPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox u Robust Control page=book&id=227123
Toolbox : mpakTH4eckoe
nocobue
6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOJ, 3I1. aapec
JI2.1 |Merunun I0.U. AHanu3z u 00paboTKa CUTHAIOB Hosocubupck : HI'TY, 2014,
B cpene MATLAB : yueOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=428781
JI2.2 | AP. I'aiinyk u np. Teopust aBTOMaTHYECKOTO Cankr_ITerepOypr : Jlans, 2011,
VIIPABJICHUS B IPUMEPax U
3aJa4dax ¢ pelICHUsIMA B
MATLAB
JI2.3 | B.M. PsGenbkuti, [IpakTnueckas Apxanrensck : CADY, 2014,
JL.B. Conobyto, AWM. |3MeKTPOTEXHUKA: OCHOBBI http://biblioclub.ru/index.php?
Yeperko, E.B. 3JIEKTPOTEXHUKH C page=book&id=436403
JINMOHHHKOBA. HCIIOJTE30BaHIEM
MATLAB/Simulink : yue6Hoe
nocobue
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
51 OnexkrpoHHas obpazoBarensHas cpega (30C) LMS http://moodle-nf.misis.ru/
(Learning Management System) MOODLE
6.3 IlepeueHsb MPOrpaMMHOTO odecedeHust
1.1 [MATLAB & Simulink
I1.2 |Mathcad 14.0 University Classroom Perpetual
1.3 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 |SimInTech
I1.5 |Scilab
6.4. Tlepeyens MHPOPMATMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
https://www.mathworks.com/products/matlab.html - caiit komnaruu MathWorks npou3BoAUTENS TPOTPAMMHOTO
n.1
obecrieuernst MATLAB
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne
127 VYuebnass maboparopus (kommbloTepHbIi | KoMmiekT yueOHONW Mebenn Ha 24 MecT is 00yJarouuxcs,

KJacc)

12 cranmoHapHBIX

JIOKyMEHT-Kamepa,

KOMIBOTCPOB IS  CTYACHTOB,

JIOCTYl K

1

CTAlMOHAPHBIA KOMIBIOTEp Ui mpernogasarens (y Bcex
BBIXOZ B HHTEPHET), MPOEKTOP,
JIOCKa ayJuTOpHAas MeNloBas, KOMMyTarop, Be® Kamepa,
OUOC  VYuuBepcutera
MUCHUC depe3 nuuHbli KkabuHeT Ha mmmathopme LMS
Canvas u Moodle, nmunien3nonnbie nmporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

HHTCpAaKTHBHasA [JOCKa,

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

B TIPONCCCEC NBYUCHUA JUCITUIIIINHBI BBIACIIAIOT ABa BHUJIa CaMOCTOSATCIIHbHON pa6OTLIZ - AyAUTOpHAasA, - BHCAyAUTOpHAaA. AyZ[I/ITOPHaH

CaMOCTOATCIIbHAA pa60Ta 110 AWM CHUILIMHC BBIIIOJIHACTCA Ha y‘-IeGHI)IX 3aHATUAX IO PYKOBOJACTBOM IPE€NOgaBaTEIIA. BHeayHI/ITOpHaSI

CaMOCTOsITeNIbHAs padoTa - IaHupyemas yueOHast pabora 00yJaromuMcesl, BBINOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJICTBE IIPETIO/IABATEs], HO O€3 €ro HeMOCPEICTBEHHOTO YJacTHI.
CamocTosTenbHast paboTa, He IPEeayCMOTPEHHAS TPOTPaMMOil yaeOHOH AMCIUIUTHHEL, PACKPHIBAIOIIEH N KOHKPETH3NPYIOIIEH ee

coJiepkaHue, OCYIIECTBIIACTCS 00yJIaoMUMCcs HHUIIMATHBHO, C [ETbI0 PeaTH3allil COOCTBEHHBIX YUeOHBIX U HAyUHBIX HHTEPECOB.
Jnst 6onee 3p(heKTUBHOTO BBITIOJIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUINHE MTPENOo/aBaTeNlb PEKOMEHIYET HCTOYHHUKH IS




paboTHI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENBHOM paboThI, IEMOHCTPHPYET paHee BHIIIOTHCHHBIC
oOyyaromuMucs paboThl U T. 1. Bupl 3a1aunii 1711 BHEayANTOPHOI CaMOCTOSITENILHON paboThl, UX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIHN U T} depeHInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCSA HHANBUIYATbHO WM TPYNIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH
OT LieJik, 00beMa, KOHKPETHOHM TeMaTHKU CaMOCTOSITENNbHON paboThl, YPOBHS CII0KHOCTU. KOHTpPOIIb pe3yabTaToB BHEAYAUTOPHON

CaMOCTOSTENBHOM PabOThI OCYIIECTBISIETCS B PEesiaX BPEMEHHU, OTBEICHHOTO Ha 00s13aTeNbHbIC YICOHbBIC 3aHATHS 110
JUCLIUITINHE .




