MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOM ®EIEPALIN

DeepajibHOE TOCYAAPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE yUpexIAeHne BbICIIEero 00pa3oBaHus
«HaunoHaabHbI HccaenoBaTe bCKul Hukeropoackuii rocyapcTBeHHbIN YHUBEPCUTET
uM. H.HU. Jlo6aueBcKkoro»

I/IHCTI/ITYT HH(bOpMaHI/IOHHI)IX TCXHOJIOI‘Hﬁ, MATEMATUKU U MEXaHUKU
(dpakysnprer / uHCTHTYT / Prnan)

YTBEPXIEHO
npesuanyMom Yuenoro coera HHI'Y
ot 14.12.2021 r npotokon Ne 4

Pabouass nporpaMma QM CHUILIHHBI

Cucremsl KOMHLIOTGpHOfI MAaTCMAaTHUKH

(HaumeHoBaHUe OUCYUNIUHBL (MOOYA))

VYpoBeHb BBICIIETO 00pa30BaHUS
OakanaBpuaT
(bakamaBpuar / MarucTparypa / CrieluagnuTeT)

HaHpaBJ'IeHI/Ie IIOATOTOBKU / CIICHUaJIbHOCTD

02.03.01 MareMaTuka 1 KOMIBIOTEPHBIE HAYKU
(yKaS’bl@aemCﬂ KOO U HAUMEHOBAHUE Hanpaejlenus n0020mMosKuU /C}’lelﬂ/{a}leOCl’ﬂu)

HamnpaBneHHOCTh 00pa3oBaTeNbHON MPOTPaMMEI
OO6uwmii mpoduib

(ykazwisaemcst npo@uns / masucmepcKas npocpamma / cneyuanu3ayis)

®opma 00yueHust
O4YHas

(ounas / 0uHO-3a0YHAsL / 3A0YHASL)

Hwxnuit Hosropon

2022 rox



1. Mecto aucuuminnsl B ctpykrype OIIOIT
JlucuumniMHa OTHOCHUTCS K 4acTd, (OpMUPYEMOIl ydacTHUKaMH OOpa30BaTENbHBIX OTHOILICHWUH, WIH

ABIsIETCS (PaKyIbTaTHBOM

No MecTo AUCHHMIJIMHBI B Y4eOHOM CTaHapTHBIH TEKCT JJ151 ABTOMATHYECKOT0

Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHCTpykTOope PII{

aHTa NMPOrpaMMblI

2 brmox 1. Huctummuael (Momynu) | Jucrummaa Bb1.B.10 CucremMbl KOMNbLIOTEPHO#
Yacrs, dopmupyemMasi | MATEMATHKH OTHOCUTCS K 4YacTH, (HopMupyemoit
y4acTHUKaMU  0Opa30BaTEIbHBIX | yYACTHHUKAMU 00pa3oBaTeIbHBIX OTHOILIEHUH
OTHOILEHUN HanpasieHuss noxarorosku 02.03.01 Marematuka u

KOMIIBIOTEPHBIE HAYKU

2.  Ilnanmpyemble pe3y/bTaThl 00yUeHHs M0 JUCHUIINHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU
pe3yJbTaTaMi 0CBOeHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
JMOCTHIKEHUs] KOMIIeTeHIIUi )

IInanupyemMsble pe3yJbTaThl 00yUeHHs 0 AUCHUILINHE (MOAYJII0), B
COOTBETCTBHH €C HHIUKATOPOM JAOCTHKEHHs] KOMIIeTeHIINI

dopmupyemble Muauiarop HaumeHnoBaHue
KOMIIETCHIIUHU (KOI[, JAOCTHKEHUSI P OICHOYHOIO0
COACpKaAHNEC KOMIIETeHIINH e3y/ILTATHI 00y 1eHEA cpeacTsa
KOMITCTCHITHH ) (xon, conmepxanue Tio THCHUILTHEE
HMHJMKATOPa)
1IK-2 Criocoben [1IK-2.1. 3naer 3naem Cobeceoosanue
cooupars, MeTo/Ibl cOopa, cOCMas UHMe2PUPOBAHHOU CPeObl
06paGaThIBATE U 00paboTKH 1 MATLAB u memooonozuio
HHTEPIPETHPOBATS UHTEPIpETaun NPUMCHEHUA 6 MAMEMAMUNECKUX
TAHHBIX BLIYUCTICHUSAX, BU3YAIUZAYUU HAYYUHOU
JIAHHBIC COBPEMEHHBIX 2pauKu u npocPAMMUPOBAHUL,
COBPCMCHHBIX HayYHBIX Pazpabomxku aneopummos,
Hay4HbIX WCCIIETOBAHUM, MOOeNUPOBaAHUU, AHAU3E OAHHDBIX,
HCCIIETOBaHUM, HEOOXOUMBIX TSl | UCCIe008aAHUU U BU3YAIUZAYUS
HeoOxomuMble st | POpPMHUpOBaHUs pe3yibmamos, paspabomxu
bopmupoBans BBIBOZIOB IO NPULOAHCEHUL
BBIBOJIOB 1O COOTBETCTBYIOLIIM
HAyYHBIM
COOTBCTCTBYIOIIM |y e roBanmam
HAy4YHBIM
HCCIIEN0BAHUAM [1K-2.2. Ymeer Ymeem
cobupaTh, noavzosamuvca cucmemor MATLAB Ilpakmuueckue
o0pabatbIBaTh U KaK KANbK)JISIMOPOM, 3a0anus
UHTEPIIPETUPOBATD | NPOSPAMMUPOBATNDb HA A3bIKE
TaHHBIE MATLAB, cozoasams GUI-
COBPEMEHHBIX NPUTLOACEHUSL.
HAYYHBIX Hmemwb npedcmasnenue o nakemax
WCCIICIOBaHUIA, Symbolic Math Toolbox, Optimization
HEOOXOIUMBIE IS Toolbox, Genetic
dbopmupoBaHus Algorithms and Direct Search Toolbox,
BBIBOJOB II0 Simulink.
COOTBETCTBYIOWUM | [lonyuums naswviku s¢hghexmuenozo
Hay4HbIM ucnonvzosanusi MATLAB a 6 nayunvix




HCCICAOBAaHUAM UCCIE008aHUSX.

COBPEMEHHBIX
HAyYHBIX
HUCCIIENOBAHUH,
HEOOXOAUMBIX I
dbopMHUpOBaHHS
BBIBOJIOB I10
COOTBETCTBYIOIINM
HAyYHBIM
HCCIICIOBAHUSIM

[1K-2.3. Umeet Hmeem
MPAKTUYECKHUIA OTIBIT | HABLIK IPPEKMUBHO20 61A0EHUS 3a0anus
coopa u o6pabotku | cucmemoi MATLAB 6 nayunvix
JTAHHBIX UCCIEO008AHUAX.

Ilpakmuueckue

3. CTpyKTYypa H cojiep:KaHne TUCIUTTUHbI

3.1. Tpya0eMKoOCTh TUCHHUTLINHBI

Ounas popma o0yuyeHust
O06mas TpyA0eMKOCTh _ 2 3ET
YacoB nmo yuedbHOMY IUIAHY 72
B TOM YHCJIe
ayANTOPHBIE 3aHATHS (KOHTAKTHAs padoTa):
- 3aHATHUSA JEeKIHOHHOT0 THIA 16
- 3aHSATHUSI CEMHUHAPCKOI0 TUIIA
- 3aHATHSA J1a00PaTOPHOIO TUIIA 16
- Tekyuuii kourpoias (KCP) 1
caMocTosITeIbHasi padora 39
IIpomMeskyTOUHASI aTTECTAIIMA — 3a4eT

3.2. Conep:kanune TUCIUNIHHBI

B Tom uncne

KonrakrHas padora (paGora Bo
B3aUMO/JEHCTBUM C MpenojaBareiemM),
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Beenenue B cucremy MATLAB 1 2




Hayunas rpaduka B cucteme MATLAB 6 1 1 2
Cymmbl 1 ipou3sBeieHus. YucienHoe 6 1 1 2
MHTETpUpOoBaHue. MHOTOUICHBI U OIlEepaliu
HaJ HUMH
VYipasisoomye KOHCTPYKLUU B CUCTEME 6 1 1 2
MATLAB
G 6 1 1 2
3aauy JTUHEHHON areOpsl
NuTtepnonanus u anmpoKCUManus JaHHbIX. 6 1 1 2
Juckpernoe npeobpazoBanue Dypbe
M-¢dyHkIun. [Toadyukiuu, BJIO’)KCHHBIC 6 1 1 2
GyHKIIMH, YaCTHBIE (PYHKITUH.
PazpexxeHHbIe MaTPHIBI. 6 1 1 2
CTpyKTypbl. MacCuBHI siueeK
Heckpunropnas rpaduka. 3d-rpaduka. Co3ganue 6 1 1 2
TPEXMEPHBIX PEAUTUCTUIHBIX H300paKEHUH
Coznanue GUI-npuinoxxeHui. 1 1 2
. 6
Hutepdeiic ¢ s3p1k0M nporpammupoBanus C
YucienHoe pemieHue 3amadn Komm u KpaeBoit 1 1 2
3a/1aumn JUTSICUCTEM OOBIKHOBEHHBIX 6
muddepeHIMaNbHBIX ypaBHEHUH.
YucneHHoe pelleHue KpaeBoW U  HayallbHO- 2 2
KpaeBoll 3amad s ypaBHEHUH B YaCTHBIX 10 4
MIPOU3BOTHBIX.
[Taker Optimization Toolbox. ITaker Genetic 3 3
Algorithm and Direct Search Toolbox. Beenenue 13 6
B maket Simulink.
0 16 16132 | 39
Texymuii koutposs (KCP) 1 1
HpOMe)KyTO‘IHaSI arrecranusa —3a4€eT
Hroro 72 16 16 33 39

Texymmii KOHTPOJIb YCIIEBAEMOCTH pealn3yercs B (popMax ONPOCOB Ha 3aHATUAX J1a0OpPaTOPHOro

THIIA.

[TpoMesxyToUHast aTTECTAIUS IPOXOIUT B TPAJAUIIMOHHBIX GopMa (3a4eT)

4. YuyebHO-MeToaHYeCKOe 00ecreyeHe CaMOCTOsATEIbHOU padoThl 00yYaroIuXxcst




CaMocrosiTenbHasi paboTa CTyAEHTa MNpH H3YYEHUH JTUCHUIUIMHBI «CHCTEMBl KOMIIBIOTEPHOM

MAaTCMAaTUKN» BKIOYACT BbIIIOJHCHHUC MMPAKTUYCCKUX 3aI[aHPII>’I KOHTPOJICM HNpCnoAaBaTciida H

IIOATOTOBKY K 3a4eTy.

TemaTnka caMOCTOSITETLHON pabOTHI:

e Hayunas rpaduka B cucreme MATLAB

e Cozpanune GUI-npunoxennii. UuTepdeiic ¢ sa3pikoM nmporpamMmmupoBanus C

e UucnenHoe pemeHue 3amaun Komm W KpaeBOW 3aqadd JUISICUCTEM OOBIKHOBEHHBIX

mudepeHInaTbHBIX YpaBHEHUH.

e UYucieHHOE pelIeHUE KpaeBOM M HAYaJbHO-KPAaeBOM 3a4ad Uil YPaBHEHHHM B 4YacCTHBIX

IMPONU3BOJHBIX.

KOHTpOJ'IBHBIe BOIIPOCBI M 3adaHudg I IPOBEACHHA TCEKYIIECTO KOHTPOJIA H HpOMe)I(YTO‘IHOfI
aTTeCTallMU I10 UTOraM OCBOCHHA AVCHUILIMHBI IIPUBCACHEI B II. 5.2.

5. DoHJ OLIEHOYHBIX CpeacTB AJisd l'[pOMG)KyTO‘lHOﬁ aTTeCTAalluM 110 JTHCHHUIIJINHE (MOL[y.]'[lO),

BKJTIOYAIOIINHI

5.1.

OnucaHue MIKAaJ ONEeHUBAHHS pe3yjabTaToB 06y'~leHI/Iﬂ o JTuCIMIIJIMHE

YpoBennb Ixana ouennBanus chopMUPOBAHHOCTH KOMIIeTEHIMI
chopmMupoBan
HOCTH HEYJAOBJICTBO | YIOBJIETBOPH
ILI0XO0 Xopo1io 04eHb X0POLIO OTJINYHO NPeBOCX0IHO
KOMIIeTeHIIM I PUTEJIBHO TEJbHO
(MHAMKaTOpPa
OCTHKEHHUS
A _ He 3aureno 3a4TeHo
KOMIeTeHIMii)
OTtcyrcTBHE
3HaHUH
VYpoBeHb YpoBeHb
TEOPETUYECKO N .
YpoBeHb MuHuManeHO | 3HaHUH B 3HaHUH B YpoBeHb
ro MaTepuania. " . o
3HAaHUM HIKE | JOMYCTUMBIH obbeme, o0Beme, 3HaHUH B YpoBeHb
MUHHMMAJIb- OBEHb COOTBETCTB; COOTBETCTB obbeme 3HAHWUI B
Heso3smoxnoc P N yrom yrom ’
Th OLEHUTS HBIX 3HaHHH. eM IIporpaMme eM IIporpamMme COOTBETCTBYIO | oOBeMe,
3HaHus nomHoTY TpeOOoBaHUH. Jonymeno MOJTOTOBKH. MOJTOTOBKH. eM IIPEBBILIAONIE
— HNwmenu mecto | MHOTO Jomymieno JomnymieHo rporpamme M Iporpammy
P rpyosbie HETpyObIX HECKOJIBKO HECKOJIBKO IIOJIrOTOBKH, MIOJrOTOBKH.
oTKa3a OIINOKH. OIINOKH. HETpyOBIX HECYIIIECTBEHH 0e3 omuooK.
ournbok BIX OIINOOK
oOyuarorieroc
s OT OTBETa
IIponemonc
p ™ Iponemonctpu | IMponemonctpu | IIpomemonctp
OtcyTcTBHE HMPOBaHbI IIponemoHcTp
Tpu pereHny pOBaHBI BCE POBaHBI BCE HPOBaHbI BCE
MHUHUMaJIb- OCHOBHBIE HpOBaHbI BCE
o CTaHJAPTHBIX OCHOBHBIC OCHOBHBIE OCHOBHBIE
HBIX YMEHHH. YMEHUs. OCHOBHBIE
3aJa4 He yMeHu4. YMEHHUSL. yMeHus,
HeBozmox- Pemenst YMEHUH,
MPOJAEMOHCTP Pemens! Bce Pemiens! Bce PEUICHBI BCE
HOCTb THUIIOBBIC PEUICHBI BCE
HUPOBAHBI OCHOBHBIC OCHOBHbIE OCHOBHBIC
OLICHUTD 3aJa4u ¢ OCHOBHBIE
OCHOBHbIE 3a]a4y ¢ 3a1aun. 3aja4l ¢
YMeHusa HaJIn4ue HErpyObIMH 3a/1a4u.
o yMeHl/Ifl. HCprGbIMI/I BrimmoniHeHsI Bce OTACJIIBHBIMHU
YMEHU OIIHOKAMH. Beimonnensl
OLIMOKAMHU. 3aJaHusl, B HECYIIECT-
BCJICACTBUC BrinoHeHbI BCC 3aJlaHMs,
HNmenu mecto BrinosHeHs! Bce | momHOM BE€HHBIM
OTKa3a BCE 3aJ]aHus, B ITOJIHOM
rpyoObIe 3aJlaHus, B o0beMe, HO Helo4yeTaMi,
o0yyJaromiero- HO HE B o0beMe 0e3
OLIIMOKH. IMOJITHOM HEKOTOphIC C BBIITOJTHCHBI
csl OT OTBETa HIOJTHOM HEJI0YEeTOB
o0beMe, HO HEe0YeTaMH. BCE 3aJ]aHUs B
oOBeme.

HEKOTOPBIE C

IIOJTHOM




HEI04eTaMH. obbeme.
OrcyrcrBue Ilpu perenHuu
BJIaJICHUS cranmapTeix | Mmeercs IIponemoncT- [IponemoncTpu
[IponemouncTp
MaTepHaIoOM. 3ama4 He MUHMMAJIbHBl | PHUPOBaHBI pOBaHbI IIponemoHcTp
HeBosmoxHOC | mpoxmemonctp | ¥ Habop 0a3oBbIC 0a30BbIC E;):;?c}:;pn HpOBaH
Tb OLICHUTh MPOBaHBI HaBBIKOB JUIS HaBBIKU IIpU HaBBIKU NIPU —— TBOPYECKUI
HaJIMuue 0a30BbIe pelueHus peleHuu peleHuu MOJXO K
Hagbixu HECTaHJApTH
HaBBIKOB HaBBIKH. CTaHJAPTHBIX | CTaHJAPTHBIX CTaHJAPTHBIX BIX 37124 Ge3 PEILIEHUIO
BCIIE/ICTBHE 3ajad ¢ 3ajad ¢ 3a1aq Oe3 HEeCTaHIapTH
OTKa3a Wmenn mecto HEKOTOPBIMU HEKOTOPBIMU omnboK U outmOoK i BIX 3aJ1a4.
06yqa}01ueroc rpy61,1e HEOO0UYCTaMH. HEeOOoUYEeTaMU HEI0YETOB. HEAOHCTOB.
sL OT OTBETa OLITHOKH.
HIkana oueHKH NpH MPOMEKYTOYHOM aTTEeCTAIMHU
Onenka YpoBeHb IOATrOTOBKHU
Bce xoMmeTeHIINY (4aCTH KOMIICTCHITUH), Ha ()OPMHUPOBAHUE KOTOPBIX
I[IpesocxomaHo HarpaBJieHa TUCIHUIUINHA, cOpMUPOBaHEI Ha YPOBHE HE HIDKE
«IPEBOCXOIHOY
Bce kommereHmmu (YacTH KOMIIETCHIHWH), Ha (OpMHpOBaHHE KOTOPBIX
OTnnyHO HaIpaBJieHa TUCHUIUINHA, CPOPMHUPOBAHEI HA YPOBHE HE HIKE «OTIHIHO,
IpH 3TOM XOTS OBl OJHAa KOMICTEHIWsS Cc(GOpPMHpPOBaHA Ha YpPOBHE
«OTIIMYHOY
Bce kommereHimu (Y4acTH KOMIICTCHIMI), Ha (OPMHPOBAHHUE KOTOPBIX
33aYTEHO OyeHb XOpo1LIo HampaBjieHa TUCIUIUIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HUXKE «OUCHBb
XOPOIIIO», TIPH 3TOM XOTs OBl OJIHA KOMIICTCHIIUS C(OPMHUPOBAHA HA YPOBHE
«0YEHb XOPOLIO»
Bce xommereHnuu (4acTd KOMIIETCHIWH), Ha (HOPMHUpPOBAHHE KOTOPBIX
Xopouio HaTfpaBJieHa MUCIMIUIMHA, COPMUPOBAHBI HA YPOBHE HE HMUKE «XOPOIIIOY,
IpH 3TOM XOTS OBl OJHAa KOMICTEHIWs Cc(GOpPMHpPOBaHA Ha YPOBHE
«XOpOILIO»
Bce kommereHmum (9acTH KOMIIETCHIHH), Ha (OPMHUPOBAHHE KOTOPHIX
VY 10BIETBOPUTEIBHO HampaBJicHa JTUCHHIUIMHA, CQOPMHUPOBAaHEI HAa YpOBHE HE HIDKE
«YIOBJIETBOPUTEIBHO», TPH 3TOM XOTI OBl OJHA KOMIICTCHIIHS
c(hopMHUpOBaHA Ha YPOBHE «yIOBIECTBOPUTEIHLHOY
Xots OBI OoJlHa KOMIIETEHIIHS copmupoBaHa Ha YpPOBHE
HeynosnerBoputenbHo «HEYIIOBIICTBOPHUTEIBHO», HU OIHA W3 KOMIETEHINH He chOopMUpOBaHa Ha
HE 3a9TCHO YPOBHE «ILJIOXO»
[Tnoxo Xots Obl 0ZIHA KOMIIETEHIUSI CHOPMUPOBAHA HA YPOBHE «IIJIOXO0)
5.2. Tumnosble KOHTPOJIbHbIE 32JaHUS UM MHbIE MATEPUAJIbI, He00X0AMMBbIE VISl OLIEHKHU

pe3yJIbTATOB 00y4eHust

5.2.1 KoHTpo/IbHBIE BONPOCHI

60NpPOCHI Koo dopmupyemoii komnemenyuu
1. OcuoBuble mpuemsl padboTel B MATLAB. Tumer nanseix. | /1K-2
2. CpeactBa Hay4yHOU rpaduKH. IIK-2
3. UnucneHHoe UHTETPUPOBAHHUE. IIK-2




4. IlpeacraBienue MHOTouieHOB. Onepanyu HaJl HUMHU. 1IK-2

5. Ynpasisttomue kKoHCTpyKiuu B cucreme MATLAB. 1IK-2
6. 3agauun nuHeHOU anreopsl. CpeAcTBa UX PEIICHUS B 1IK-2
MATLAB’e.

7. UHTEepnonaius U annpoKCUMalns JaHHbBIX B 1IK-2
MATLAB’e.

8. luckpetHoe nmpeodpazoBanue Oypre. Ero 1IK-2
WCIOJIb30BAHUE JIJIsl YACTOTHOTO aHAJIU3a IaHHBIX.

9. M-dynkuuu. [MoadyHkiuu, BIoxeHHbIE (YHKITHH, 1IK-2
YacTHbIC (DYHKIIUH.

10. Pa3pexxennsie MmaTpulisl. VX npeacraBieHue B 1IK-2
MATLAB’e.

11. CtpykTypsl. MaccuBbl sSTUEEK. 1IK-2
12. leckpunropnas rpaduka. 3d-rpaduka. Coznanue 1IK-2
TPEXMEPHBIX PEATUCTHYHBIX N300paKCHU.

13. Metoasl coznanust GUI-npunoxxeHui. 1IK-2
14. UnTepdeiic ¢ sa3pikoM nporpammupoBanus C. 1IK-2

15. Yucnennoe peuienue 3agauu Komm u kpaeBoit 3a1auu 1IK-2
JUTSI CHCTEM OOBIKHOBEHHBIX TU(PepeHITATbHBIX

16. UucneHnHoe pelreHne KpacBoi U HayalbHO-KPaeBOU 1IK-2
3a7a4 JiUIsl YpABHEHUW B YaCTHBIX MTPOU3BOIHBIX

17. TTaket Optimization Toolbox. IIK-2

18. IMaket Genetic Algorithm and Direct Search Toolbox. IIK-2

19. ITaket Simulink. TIK-2

5.2.2. TunoBble 3a1aHNs J1JI51 OlleHKH chopMupoBaHHOCTH KomneTeHnnmuu___ ITK-2_
Hanummre ¢yHknuio mysin(X, n), BBIYMCISIONIYI0 CYMMY MEpBbIX nh ujieHOB psaa Telmopa st
GyHKIUY sin X:
, . -
ST =T — —

3t 5!

OyHKIMS 10KHA BBIMOIHATH O(n) onepanuii. Bapuant 1ol pyHKIMM mysin(X) JA0JKEH BBIYUCIATH
CTOJIBKO CJIaraeMbIX, IT0OKa pe3yabTaT epecTaHeT u3MeHsAThes. [IpoTecTupyiite GyHKINIO HA 3HAUSCHHSX

r 1llr 2lr 3lr
L=y 51 o515

27 2 27 2° KakoBa TOYHOCTh pe€3yJbTAaTOB, MOJYYEHHBIX A1 TakuX X? CKOJbKO WIEHOB



noTpebdoBanoch? KakoB MakcMMallbHBIA O aOCoMOTHOMY 3HadeHUto wieH? [lonmpoOyiite 0OBSICHUTH,
IIOYEMY PE3YIAbTATEI HEYIOBIETBOPUTEIILHEIE.

6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne AUCIUTNIHHbI

a) OCHOBHas JIUTEpaTypa:

1. Korkun, I'. JI. KomnbsroTepHOE MOJISIIMPOBaHKHE (DU3UUYECKHUX HPOIECCOB C UCTIOIB30BAHUEM
matlab : yue6. mocobue mius By3oB / I'. JI. Kotkuwn, JI. K. ITomos, B. C. Uepkacckuii. — 2-¢ u3.,
ucrnp. u gon. — Mocksa : M3marensctBo FOpaiit, 2019. — 202 ¢. — URL.: https://biblio-
online.ru/book/kompyuternoe-modelirovanie-fizicheskih-processov-s-ispolzovaniem-matlab-
430702

0) IONOJIHUTEIbHAS TUTEPATYpa:

1. Kpacaun, A. B. KomnbroTepHbiii npakTUKyM B cpezie matlab : yae6. mocobue nist By30oB / A. B.
Kpacasun, f. B. Xymarynos. — 2-e uzn. — Mocksa : M3gatensctBo IOpaiit, 2019. — 277 ¢. —
URL.: https://biblio-online.ru/book/kompyuternyy-praktikum-v-srede-matlab-442328

2. Mawmonosa, T. E. Uaudopmarmonnsie TexHomoruu. JlabopatopHblii mpakTUKyM : yueb. mocodue
JU1s ipuKiIaaHoro 6akanaBpuara / T. E. MamonoBa. — Mocksa : M3gatenscTBo FOpaiit, 2019. —
176 c. URL.: https://biblio-online.ru/book/informacionnye-tehnologii-laboratornyy-
praktikum-434017

3. Kgacos, B./. YucneHHsle meToabl aHanvaa u nuHeriHon anre6psl. Micnonb3osaHune Matlab u Scilab
[OnekTpoHHBIN pecypc] : y4ebHoe nocobue / B.U. KBacoB. — OnekTpoH. gaH. — CaHkT-leTepbypr :
Jlanb, 2016. — 328 c. — Pexwum goctyna: https://e.lanbook.com/book/71713. — 3arn. ¢ akpaHa.

4. Omenkos, A.}O. Cuctembl aBTOMAaTUYECKOTO YIIPABJICHUS: TEOPUS, IPUMEHEHUE,

monenupoBanue B MATLAB [DnexTponnslii pecypce] : yuedbnoe nocodbue / A.FO. OmenkoB. —
OnektpoH. aaH. — Cankr-IletepOypr : Jlanb, 2013. — 208 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/5848. — 3ari. ¢ skpana.
5. Kennep . [TapannensHoe nporpammupoBanue B cpeae MATLAB i MHOTOSIEpHBIX U
MHOT'OY3JIOBBIX BBIYMCIUTEIbHBIX MalluH. - M.: M31-Bo Mock. yH-Ta, 2013. - 296 c. 39 3k3.
B) IporpammHoe obecrnieueHue u MuaTepHeT-pecypchl
6. MATLAB - https://matlab.ru/products/matlab

7.MaTepuajnbHO-TeXHHUYeCKOe o0ecnevyeHue I CUMIIIMHbI

[lomemienuss mpeacTaBisIIOT cOOOM y4yeOHblEe ayAMTOPUM Ui THPOBENEHUS Y4YEeOHBIX 3aHSATHUH,
IPEyCMOTPEHHBIX ~ IpOrpaMMoi  (JIEKIMOHHOTO W CEMUHApCKOro THUMA), OCHAILICHHbIE
000py/1I0BaHUEM M TEXHUYECKHUMHU CPEACTBAMH O0YUEHHUS.

[Tomemienust st caMOCTOSITENBHOM paboThl 00yYarOIIMXCs OCHAILIEHbl KOMITBIOTEPHOM TEXHUKOM C
BO3MOXKHOCTBIO MOJKIIOUeHUsI K ceTu «VHTepHeT» u obecrneueHbl JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CpeNy.

[Iporpamma cocraBneHa B coorBeTcTBUU C¢ TpeboBanusimu ®I'OC BO (3++) mo HampaBlIeHHUIO
noarotoBkn 02.03.01 Maremarnka U KOMIIBIOTEPHBIE HAYKH.

Astop 3onoteix H.IO.
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3aBeyromuit kadenpoii: 3omotex H.1O.



