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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
[Tpodums IIpoMbIlIeHHas! TEMIO3HEPTETUKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
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:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 09.06.2022 r., Ne6

PyxoBoautens noapasaeneHus K.ILH, joueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Lledap AMCIMIUTMHBL: TOATOTOBKA 0OYJAIOIIMXCS K BUIAM AeATeIbHOCTH 1o HampasieHuio 13.03.01 "Temnosuepreruka u
TEIUIOTEXHHUKA" CBA3aHHBIMU C pPeLIeHHeM PO ecCHOHANBHBIX 3a/1a4.

1.2 | 3agaun AUCIMIUIMHBL: U3y4eHHE IOHATHHHOTO aNlapaTa, OCHOBHBIX TEOPETUUECKUX MONI0XKEHUH, (HOPMUPOBAHUE YMEHHUH
1 HaBBIKOB PUMEHEHHsI TEOPETUYECKUX 3HAHUI JUIsl pellieH s MPUKIAAHBIX 3a/1a4 B 00TaCTH TEIIOTEXHUKH C
npuMeHenueM nporpaMmMmel MATLAB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBbI

Buok OIL: DT/

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

2.1.5 | YdeOHas mpakTHKa

2.1.6 |Hudopmaruka

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npealIecTByoIIee:

2.2.1 |udopMannOHHBIE TEXHOJOTHUHU B TEINIO3HEPTETHKE

2.2.2 |HayuHo-uccnenoBarenbckas paboTa

2.2.3 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH(PUKAITHOHHONW PabOTHI

2.2.4 |IIpegnumnioMHas IpaKkTHKa

2.2.5 | TexHomoOru4ecKue 3HEPrOHOCUTENN NPEANPUATHH

3. PE3YJIbTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUSIMUA

IIK-1: Cnioco6eH NpoeKTHPOBATh H KOHCTPYMPOBATH KOTEJIbHbIE, IEHTPAJIbHbIE TEIVIOBbIE H MaJjible TENJI0UEeHTPAJIH, a
TaKXKe TCIJIOBbIC CETH C HCIT0JIb30BaAaHUEM lll/l(l)pOBbIX TEXHOJIOTH I

3HaTb:

ITK-1-31 ocHOBHEIE aNTOPUTMBI YHCIEHHBIX METOIOB PEIICHHS 3a/1a4 ¥ COBPEMEHHBIE TIPHKIIATHBIE IPOTrpaMMHEIE CPEJICTBA,
HCTIONIB3yEeMBIC IIPH aHAIIU3E U MOJISITMPOBAHNUH, TEOPETHIECKOTO U 3KCIIEPUMEHTAIBHOTO UCCICAOBAHUS MIPU PEIICHIH
npogeccuoHaIbHbIX 33134

OIIK-5: Cnoco0eH NpoeKTHPOBATHL MPOLECChI H CHCTEMBbI, pa3padaThIBaTh AJITOPUTMBI M KOMIBIOTEPHbIE POrPaMMbl,
NMPHTOAHBIE I MPAKTHYECKOT0 NPUMeHEeHNs

3HaTh:

OIIK-5-31 oCHOBHBIE THIIBI MATEMAaTHUECKUX MOJIENEl JIEMEHTOB TEIIIO3HEPTeTUIECKUX CUCTEM; OCHOBHBIC MPUHIIUIIBI
IOCTPOEHHs MATEMAaTHYECKHUX MOJEIIEH 2JIEMEHTOB TEIUIO3HEPI€TUYECKUX CUCTEM; METOJAMKY IIPOBEIEHHS BEIYUCIUTEIBHOIO
9KCIIEPUMEHTA C MOJAEISIMU 3JIEMEHTOB TEIIOHEPIETUYECKUX CUCTEM

IIK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTeJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE M MaJble TeNJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CEeTH ¢ HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTH

Ymern:

I1K-1-Y1 npuMeHATh COBpEMEHHBIE MPUKIIAAHBIE TPOTPAMMHBIE CPEACTBA AJIsl YUCIEHHOTO PEIEHUs IPUKIAAHBIX 33134 B
UH)XEHEPHOU MpPaKTUKE

OIIK-5: CriocoGeH NpoeKTHPOBATH NPOLECCHl M CHCTEMbI, Pa3padaThbIBaTh AJTOPUTMbI M KOMIILIOTEPHBIE IPOrPAMMBI,
MPUTO/IHBIE VISl MPAKTHYECKOro NPUMeHEeHH s

Ymerb:

OIIK-5-Y1 060CHOBaHHO TIPOBOJIUTH (HOPMATU3AIIIO UCCICAYEMBIX MOJIEIICH AIIEMEHTOB TEIIOIHEPTETHUECKIX CHCTEM;
MPUMEHSTD, CPENICTBA U SI3BIKH MOJSITUPOBAHMUS AJISl aHAIIM3a MOJIeJIeH DIIEMEHTOB TETJIOPHEPTETUYECKUX CUCTEM

IIK-1: Cnioco0eH NpoeKTUPOBATh U KOHCTPYHPOBATH KOTE/IbHbIC, ICHTPAJIbHbIC TEIUIOBbIC H MaJIbl¢ TEIIOLCHTPAJIH, 2
TaKKe TeIJI0BbIE CeTH ¢ HCI0/1b30BaHUeM HH(PPOBLIX TEXHOJIOTHii

Baanernb:

IIK-1-B1 HaBbIKaMU YUCIIEHHOT'O PELICHUS IPUKIAJHBIX 33724 B NH)XEHEPHOU IPAKTHKE C UCIOJIb30BAHUEM COBPEMEHHBIX
HPUKIIJAHBIX TPOrPAMMHBIX CPEJCTB M COBPEMEHHBIX TEXHOIOTUIl MPOrpaMMUpPOBAHUS

OIIK-5: Cnoco0eH NpoeKTHPOBAThL MPOLECChI H CHCTEMBbI, pa3padaThIBaTh AJITOPUTMBI M KOMIBIOTEPHbIE IPOrPaMMbl,
NMPHUTOAHBIE I TPAKTHYECKOT0 NPUMeHEeHNUsI

Baagern:




OIIK-5-B1 merogaMu mIaHHPOBaHUS 3KCIIEPUMEHTA, METOJaMU cO0opa, 00pabOTKH U IpeACTaBICHH HHDOpMALIUH,
MOZEJIMPYIOIIUMH IIPOLIEYPAMH IIPOTPAMMHO-METOMYECKUX KOMILICKCOB.

4. CTPYKTYPA U COAEP)KAHUE

Kox HanmeHnoBaHue pa3iesioB 1 Cemectp | YacoB | @opmupyemsbie | Jluteparypa | Ilpumeuyanue KM Broimoan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHIMKATOPBI M 1. sieMble
KOMIIEeTEHIH pecypcbl padoThI
Pasnen 1. BBenenne B
MATLAB

1.1 OO01ye CBEICHUS O CHCTEME 4 2 I1K-1-31 TIK-1- JI1.1 J11.2
MATLAB. Hctopus V1IIK-1-B1 JI1.3J11.4
MOSIBJICHUS CHCTEMBI OIIK-5-31 JI1.5 JI1.6
MATLAB. OcobennocTu OIIK-5-V1 JI1.7J12.1
[IaKeTa B CPAaBHEHUU C OIIK-5-B1 JI2.2 J12.3
JPYTHMU UHTETPUPOBAHHBIMHU 21
MaTEeMaTHYCCKHUMU ITaKeTaMHu.

B03MOXXHOCTH CHCTEMBI IPH
PEIIeHNN TPUKIIATHBIX 32189
ANEKTPOTEXHUKH.
WuTerpanus ¢ qpyrumu
MPOTPaMMHBIMU CHCTEMAaMH.
OpueHTanus Ha MAaTPUIHBIC
onepanuu. Cpencrsa
MPOTPaMMHUPOBAHHUS.
PacmupsiemocTs cuctemsl.
I'paduka B cucteme
MATLAB. OcHOBBI
MPOTPaMMHUPOBAHUS Ha SI3BIKE
MATLAB. /TIp/

1.2 W3y4yeHue cocraBa makera u 4 14 | IIK-1-31 TIK-1- | JI1.1JI1.2
OCHOBHBIE HHCTPYMEHTHI V1IIK-1-B1 JI1.3J11.4
HUHTETPUPOBAHHOM cpebl OIIK-5-31 JI1.5 JI1.6
paspaborunka. 3amayn OIIK-5-Y1 JI1.7J12.1
06paboTku OIIK-5-B1 JI2.2 J12.3
n3zoopaxenuit. /Cp/ D1
Paznen 2. Pemienue
NMPUKJIATHBIX 32124
TENJIOTEXHUKH

2.1 Pemrenue 3amau no 4 2 T1IK-1-31 IIK-1- JI1.1 JI1.2
MOJETTUPOBAHUIO CUCTEM Y1 I1IK-1-Bl JI1.3J11.4
yrpasinenus. [Taker nist OIIK-5-31 JI1.5 JI1.6
pelieHus 3ana4 OIIK-5-Y1 JI1.7J12.1
BBIUHCIIMTCIHLHOM OIIK-5-B1 J12.2 J12.3
MmaTteMaruku Partial 21
Differential Equation.

Pa3paboTka npunoxeHu.
Cosznanune rpau4eckoro
unaTepdeiica. Co3nanne
HE3aBUCHUMBIX
npuioxenuit. /TIp/

2.2 Pemenwne 3amau tuckpeTHOM 4 14 I1K-1-31 I1IK-1- JI1.1 JI1.2
ontumusanuu. [laker mis V1 IIK-1-B1 JI1.3JI1.4
pelieHus 3aja4 ONTUMU3ALUN OIIK-5-31 JI1.5 J11.6
Optimization Toolbox /Cp/ OIIK-5-Y1 JI1.7J12.1

OIIK-5-B1 J12.2 J12.3
D1
2.3 [loaroroBka u caaua 4 4 MK-1-31 TIK-1- | JI1.1 J11.2
3ayera /3a4ét/ VI1TIIK-1-B1 JI1.3 J11.4
OIIK-5-31 JI1.5 JI1.6
OIIK-5-V1 JI1.7J12.1
OIIK-5-B1 J12.2 J12.3
21

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemsbie
Kon Kontposbroe UHIUKATOPbI Bomnpocs! 11 MoArOTOBKH
KM MEpOIIPUATHE A PEL P A A
KOMITCTEHINI
KM1 3auer OIIK-5-Y1;0IIK-5- | Bompocsl k 3aueTy
BL;IIK-1-Y I;IIK-1-
B1 Oo6mmue ceenenns o cucteme MATLAB.

HWcropus nosisnenus cucreMsl MATLAB.

Oco0eHHOCTH NaKeTa B CPABHEHHUH C JIPYTMMHU HHTETPUPOBAHHBIMH
MaTEeMaTHYECKAMH aKeTaMH.

Bo3MOXHOCTH CHCTEMSBI ITPH PEIICHNH TPUKIAIHBIX 33124
INMEKTPOTEXHUKH.

WHTerpamus ¢ IpyruMy IpOrpaMMHBIMI CHCTEMaMH.
OpueHTanus Ha MaTPHYHbIEC ONICPAIIHHL.

CpencTBa mporpaMMUpPOBaHHUS.

PacmmpsieMoCcTb cUCTEMBI.

I'padmxa B cucreme MATLAB.

OcHOBBI IIporpaMMupoBaHus Ha si3pike MATLAB.

Pemienne 3a1a4 1o MOAGIMPOBAHUIO CUCTEM YIIPABIICHUS.

IMaxer [u1s1 pemeHus 3a1a4 BEIYUCINTEIBHON MaTeMaTHKH Partial
Differential Equation.

Pa3paboTka npunoxxeHui.

Cosznanue rpapudeckoro uHTepderica.

Co3paHne He3aBUCHUMBIX NTPHIIOXKEHHH.

Pemenue 3agau AUCKPETHOM ONTUMU3ALIUY.

TTakeT mis perenus 3amad ontumusanun Optimization Toolbox

5.2. Ilepeuenn padoT, BeinoHsIeMbIX o aucuumiune (Kypcoas padora, Kypcosoii npoekt, PI'P, Pedepar, JIP, I1P u T.11.)

[IpoBepsiembie
Kon HaszBanue
WHIIKATOPHI Copnep:xanue pabOTHI
paboTHI padoThI N
KOMIETEHINH
P1 PT'P OIIK-5-Y1;0IIK-5- | B PI'P comepxutcs pa3paboTka MpOrpaMMHOTO MPOJIYKTa B Cpeie
B1;IIK-1-YI;IIK-1- | MATLAB

Bl

5.3. OueHovHbIe MaTepHalJibl, HCNTOJb3YyEMbI€ IJISl IK3aMEHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

KoMmnbroTepHoe TecTHpOBaHUE 10 pa3AenaM AUCLUILTHHbI

Bribepute 0OCHOBHOI 37IeMEHT TaHHBIX crcTeMbl Matlab
KJ1acc

(baxt

MacCUB

BEKTOP

Vkaxure QyHKIHIO, KOTOpas GOpMHUPYET MACCUB TOUEK, PACCTOSIHUS MEXKIY KOTOPBIMH PaBHBI.
plot (x1, y1, s1,x2,y2, s2,x3,y3,53, ...)

Cond (M, p)

Rank (M)

linspace (a, b

Kakast pyHKIMS HCIOTB3YeTCs sl HOCTPOCHHS ABYMEPHBIX rpadukos?
xlabel

legend

plot

lineto

UYro HE0OXOANMO caenaTh, epes] MOCTPOSHUEM TPEXMEpHOTo rpaduka B cucteme Matlab?
HE00X0AUMO pa3dUTh 00IaCTh HOCTPOCHHUS MPSIMOYTOIBHON CETKOM ¢ OMOIIbI0 GyHKImu meshrid
BBIYMCIIUTD 3HAYCHHUS JBYX HEPEMEHHBIX

OIIPENIETINTh Pa3Mep 3KpaHa MOCTPOSHUS Tpaduka

OTIpEIENUTh HaualbHbIe KOOPAWHATHI TpaduKa

st gero co3patoTcs m-(haninsr?

JUISL COXpaHEeHNs BCel MPOTrpaMMEBl, HATUCAaHHOI! B makere Matlab

JUISL XpaHEHHsI KOHCTAHT, IEPEMEHHBIX, BEIPaXKEHUH

JUISL 3aIIMCH OTZICIBHBIX KOMaH]l, YTOObI OCIIEI0BATEIBHO BBI3BIBATD UX HA BBHITIOJIHEHHE
JUISL XpaHEHHsI CTPOKOBBIX TaHHBIX, 00pabOTKHM TeKCcTa




B kakyro nepeMeHHYIO MOMEIAETCs PE3yIbTaT MOCIIE BBOA BhIPaKECHHS?
ans

result

X

y

Ykaxkute KyOnueckuil crumaix
interpl

linear

spline

nearest

C Kakoro CMMBOJIA HAUMHAIOTCSI KOMMeHTapuu B Matlab?
\

*

/

%

Yto Takoe "cucTeMa cuncieHusa"?

CII0CO0 3aIIMCH YHCEI

IpaBHiIa BBIIOJIHCHUS apu()METHUCCKUX OTEpaIuil ¢ YUCIaMu
COBOKYITHOCTB BCEX YHCEI, KOTOPbIE UCTIOIB3YIOTCS

COOTBETCTBUE MEX Ty OyKBaMH M UX YHACIOBBIMHU KOJAMH

Ha0Op KOMITBIOTEPHBIX KOMaH/I, BBITIOJTHSIOIINX OTIEPAIUH C YUCIaMHU

VYKakuTe TUIIBI (PaiIoB, KOTOPbIE UCTIONB3YIOTCs Tipu padoTe ¢ SIMULINK:
M-cpaiins! (MMeromue paciupeHue .m)

Mdl-aitner (daitnsl ¢ pacmupenuem .mdl)

MAT-¢aiins (¢ pacupenrem .mat)

EXE-aiins! (¢ pacmmpeHneM .exe)

Prj-¢aiins! (¢ pacmmperneM .ptj)

Kakas u3 ouomunorex SIMULINK comepHuT a5ieMeHT Step — TeHepUpyeT SAMHUYHBINA JUCKPETHBIA CHTHAJ C 33aHHBIMHU
napameTpamu

Sources (McTounmnkm)

Sinks ([Tosnygarenn)

Discrete (JIpckpeTHbIe S7IEMEHTHI)

Linear (JInHeitHbIE 271€MEHTHI)

Nonlinear (HenuHeliHbIe 21eMEHTBI)

Kakas n3 6nbmmorex SIMULINK conepsxut snemeHT Ramp — co3maer mrHeHHO BO3-pacTalomiuii (YORIBArONIHI) CHTHAI
Sources (McTounmnkm)

Sinks (TTonygarenn)

Discrete (JJpckpeTHbIe S7IEMEHTHI)

Linear (JInHeitHbIE 271€MEHTHI)

Nonlinear (HenuHeliHbIe 21eMEHTBI)

Kakas n3 6ubmmorex SIMULINK conepsxur snement Digital clock — ¢opmupyeT muckpeTHbIH BpeMEHHOM CHTHAT
Sources (McTounmnkm)

Sinks (TTosnygarenn)

Discrete (JIpckpeTHbIe S7IEMEHTHI)

Linear (JInHeitHbIE 21€MEHTHI)

Nonlinear (HenuHeliHbIe 21eMEHTBI)

Kakas n3 6ubmmorex SIMULINK comepxut snemeHT Gain — JIMHEHHBIA YCHITUTENh (YMHOXKHTEIb)?
Sources (Mcrounmnkm)

Sinks (TTosnygarenn)

Discrete (JJpckpeTHbIe S7IEMEHTHI)

Math (MaTemaTH9IecKIe 3I€MEHTHI)

Nonlinear (HenuHeliHbIe 21eMEHTBI)

Kaxkas n3 oudimmorexk SIMULINK comepxwut 3neMeHT Sum — OJIOK CyMMHPOBAHHUS BXOJHBIX CHTHAIOB?
Sources (Mcrounmnkm)

Sinks (TTonygarenn)

Discrete (JJpckpeTHbIe S7IEMEHTHI)

Math (MaTemaTH9IecKIe 3T€MEHTHI)

Nonlinear (HenuHeliHbIe 21eMEHTBI)




VYkaxure Bce CrocoObl 3aaHus mapaMmeTpos 6ioka Sum u3 SIMULINK.

B BHJIE ITOCJIEIOBATEIIFHOCTH 3HAKOB «1+» U «-», IIPpHU 5TOM YHUCJIO 3HAKOB OIPCACIIACT YUCJIO0 BXOAOB 6n01<a, a CaM 3HaK - IIOJIIPHOCTDb

BXOJHOTO CHUTHaJIa

B BUJIE LI€JI0H MOJNIOKUTENFHONW KOHCTAHTHI (0osble 1); ee 3HaueHHe PaBHO YHCIY BXOJ0B 0JIOKa, a BCE BXO/bI CUMTAIOTCS
MOJIOXKUTETBHBIMH (HAITPUMED, BBOJ] KOHCTAHTHI 4 aHAJIOTHYEH BBOJIY «CITUCKA 3HAKOBY» B (popme +++)

B BHJE CUMBOJA «I», KOTOPBIN yKa3bIBaeT Ha NCIIOJIF30BaHKE OI0Ka BO BTOPOM PEXRHAME

VYkaxure, B kakoM napamerpe 6ioka STEP (o6ecrnieunBaet popMupoBaHHe AMHIY-HOTO YIIPABJISIONIEIO CUTHANA) 3aJaeTCs
KOHEYHOE aMIUTUTYIHOE 3HAUCHUE.

Step time
Initial value
Final value
Sample time

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HAP)

Kputepuu onieHuBaHus OTBETa Ha 3a4eTe
O1eHKa «3a4TE€HOY» BBICTABIIACTCA, KOTIA 00YJarONUTHHACS JEMOHCTPHPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IEHHS, IPUBOAUT IIPUMEPBI, T0Ka3bIBAE€T CBOOOHOE BIlaJICHHE

MOHOJIOTHYECKOH PeYbi0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCEHL.

Or1eHKa «HE3aYTEHO» BBICTABISIETCS, KOTJa 00YJaIOIIUICS JEMOHCTPUPYET He3HAHNE TEOPETHIECKIX OCHOB IIPEAMETa, He yMeeT
Jle]IaTh apryMEHTUPOBAHHBIC BBIBOJIbI U IIPUBOJUTH IIPUMEPHL, HE BIaJEET TEPMUHOJIOTUEN, IPOSABIAET OTCYTCTBHE JIOTUYHOCTU U
HOCJIEZIOBATEIBHOCTBIO M3JI0KEHHS, JIEAET OIIHOKH, KOTOPbIC HE MOXKET UCIPaBUTh JAXKE IPH KOPPEKLIUH MPETIOIaBaTeleM.
IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS [0 CAAYE 3a4eTa CUUTAETCS BBIIIOJIHEHHBIM YCIIEIIHO, €CIIM IIPU €70 OLIEHUBAHUU

IMOJIydy€Ha OIICHKA «3a4YTCHO».

6. YA EBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JuTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubnmoreka

I/ISZ[aTGJ'ILCTBO, ronm, 2J1. aapec

JI1.1 | U.E. IInemunckasi,
AH. Turos, E.P.
baneprnunosa, C.1.
Hyes

VHTEepaKTHBHBIE CHCTEMBI
Scilab, Matlab, Mathcad :
y4aeOHOe TTocobue

Kaszans : U3narenscteo KHUTY, 2014,
http://biblioclub.ru/index.php?
page=book&id=428781

JI1.2 | Tamymkun E.H.

BBICOKOYpOBHEBBIE METOMBI
MPOTPaMMHUPOBAHHS: S3BIK
nporpamMmupoBanus MatLab

Pocros-na-Jlony : FOxHbIii
(benepanbHEIA yHUBEpcHTeT, 2011,
http://biblioclub.ru/index.php?
page=book&id=24103

JI1.3 | A.B. bypskos, H.K.
ITonystHOBHY

[Ipumenenue IT-texHonoruii B
anekTposHepreTrke: Mathcad,
Matlab (Simulink), NI
Multisim : yae6HOe mocobue

Pocros-na-Jlony ; Taranpor : KOxHblii
(enepanbHEIA yHUBEpcHTET, 2018,
http://biblioclub.ru/index.php?
page=book&id=577648

JI1.4 | dpsxonoB B.I1.

MATLAB R2006/2007/2008 +
Simulink 5/6/7. OcHOBBI
TOPUMEHCHUSI : TIPAKTUIECKOE
rnmocodue

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

JI1.5 | Jdpsixonos B.I1

MATLAB 6/6.1/6.5 + Simulink
4/5 B MaTeMaTHKE U
MOJICTTMPOBAHUY: [TOJTHOEC
PYKOBOJICTBO TIOJIB30BATENS

Mocksa : COJIOH-TIPECC, 2008,
http://biblioclub.ru/index.php?
page=book&id=271895

JI1.6 |Ilotemkun B.I'.

MATLAB 6: cpena
MPOCKTHPOBAHUS HHKCHEPHBIX
MIPUIIOKEHUI

Mockaa : Inanor-MU®U, 2002,
http://biblioclub.ru/index.php?
page=book&id=136094

JI1.7 | Ilepensmyrep B.M.

ITakers! paciupenus
MATLAB. Control System
Toolbox u Robust Control
Toolbox : mpakTuaeckoe
nocobue

Mocksa : COJIOH-TTPECC, 2008,
http://biblioclub.ru/index.php?
page=book&id=227123

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI2.1 | Mernnun 10.W.

AHanu3 1 00paboTKa CUTHAIOB
B cpene MATLAB : yue6HOE
nocobue

HoBocubupck : HI'TY, 2014,
http://biblioclub.ru/index.php?
page=book&id=428781




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 | AP. Taiinyk u mp.

Teopust aBTOMaTHYECKOrO
yIIpaBlIeHUs B IpUMepax U
3a/la4ax ¢ peIICHUSIMU B
MATLAB

Cankr_ITerepOypr : Jlans, 2011,

JI2.3 | B.M. Psabenbkuii,

JL.B. Conobyto, AWM. |3neKTpOTEeXHHKA: OCHOBBI
Yepesko, E.B.
JIuMOHHMKOBA.

ITpakrtuueckas

ANEKTPOTEXHHUKH C
HCIIOJIb30BAHUEM
MATLAB/Simulink : yuebHoe
nocodue

Apxanrensck : CADY, 2014,
http://biblioclub.ru/index.php?
page=book&id=436403

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»

91

DnekTpoHHast oopasoBarenbHas cpeaa (0C) LMS
(Learning Management System) CANVAS

https://Ims.misis.ru

6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust

I1.1 | AuruBupyc Kaspersky Endpoint Security st 6m3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

1.2 [MATLAB & Simulink

I1.3 Microsoft Teams

1.4 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft

6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHOHATBHBIX 023 JaHHBIX

https://www.mathworks.com/products/matlab.html - caiir kommarnn MathWorks mpousBoanTeNsI POrpaMMHOTO

U1 o6ecneuenns MATLAB
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune OcHarienne
127 VYuebnas mabopatopus (xommbloTepHBIH | KoMrulekt yueOHoN MebGenmn Ha 24 MecT i oOydaromuxcs,

KJI1acc)

12 cranmMoHapHBIX KOMIIBIOTEPOB I CTYJAEHTOB, 1
CTAallMOHAPHBIH KOMIBIOTEp s MpernogaBatens (y Bcex
BEIXOZ B HWHTEPHET), IPOCKTOp, HWHTEPaKTHBHAs JOCKa,
JOCKa ayguTOpHAas MeNoBas, KOMMYTaTrop, BeO Kamepa,
JOKyMeHT-kamepa, goctyn k OHNOC  VYHuBepcurera
MUCHUC 4depe3 nuuHblii kabuHer Ha mmiarpopme LMS
Canvas u Moodle, nmunier3nonnsie mporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOAUMYECKUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA

B npouecce n3ydeHns AUCHUILTHHEI BBIACISAIOT Ba BUA CAMOCTOSTENbHON pabOTHL: - ayTUTOPHAS; - BHEAyAUTOPHAs. AyIUTOpHas
CaMOCTOSITENIbHAs padoTa M0 JUCHHUIUIMHE BBIIOJIHSIETCS Ha y4eOHbIX 3aHATHAX M0/ PYKOBOACTBOM Ipenojasareis. BueaynuropHas
CaMOCTOSITeNbHAS padoTa - MIaHupyeMas yueOHast paboTa 00yJaromuMCsl, BBIOIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPU METOANYECKOM PYKOBOJCTBE IIPEMOAaBaTENs, HO 03 ero HeMOCPEACTBEHHOTO yIaCTHS.

CamocrosTenbHas padoTa, He peyCMOTpEeHHast IPOrpaMMOi ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH 1 KOHKPETU3HUPYIOLIEH ee
coJiepyKaHue, OCYILECTBIIAETCS 00yJalOMUMCs HHUIIMATHBHO, C LEIbIO PEaTN3allul COOCTBEHHBIX YU€OHBIX 1 HAYYHBIX HHTEPECOB.
st 6omee 3 PeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIUIMHE IIPEIoAaBaTelb PEKOMEHAYET NCTOUHHUKHA JUIS
paboTHI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENFHOI paboTHI, JIEMOHCTPHUPYET paHee BHIIIOTHCHHBIC
oOyuaromuMucs paboThl U T. 1. Bupl 3a1aunii 1711 BHEayANTOPHOI CaMOCTOSITENILHON pabOThl, UX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIN U T} depeHInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YYaIOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCSA HHANBUIYATbHO WM TPYNIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH
OT LIesik, 00beMa, KOHKPETHOHM TeMaTHKU CaMOCTOSITENNbHON paboThl, YPOBHS CII0KHOCTU. KOHTpPOIIb pe3yabTaToB BHEAYAUTOPHON
CaMOCTOSTENILHON pabOThI OCYIIECTBISIETCS B IIPEAENaX BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yueOHbIE 3aHATHS IO

JUCLIUITINHE .




