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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Marucrepckue  mporpaMmbel 1o HampaBieHuto — WHdopmaruka — u
BBIUMCIIUTENbHA! TEXHUKA W MAarucTepCKUE JUCCEPTAlMM 4YacTO CBSA3aHbl C
YIIyYIIEHUEM pacCMaTpUBaEMbIX M MOJEIUPYEMBIX NMPUOOPOB, CUCTEM, POLECCOB U
KOMIIBIOTEPHBIX HpOrpaMm o00pabOTKM M aHaiu3a I[OTOKOB JaHHBIX Pa3IU4HOM
IpPUPOABL. YIIy4IlIEHHE KauyeCTBEHHBIX M KOJMYECTBEHHBIX IOKa3aTesiel pasJIMYHBIX
OOBEKTOB CBSI3aHO C pPEUICHHEM 3afad omnTuMu3anuu. [losTomMy ymMeHHe CTaBHTH U
peliaTh ONTUMU3ALMOHHBIE 33Jlaid HAa OCHOBE HM3BECTHBIX METOJOB ONTHUMM3ALUU
SBJISIETCSI HEOTHEMJIEMOW COCTABIISIIOINEH KBaTM(UKALMOHHBIX TpeOOBaHUM  [Is
marucTpoB. Ero oopMupoBanue sSBIseTCS LENbI0 U3YUYCHHS TUCIUILITUHBIL.

1.2 3apauu u3yyeHus JUCUMIIMHBI

1. O3HaKOMUTBH CTYZIEHTOB C KJIACCUYECKMMH W COBPEMEHHBIMHM UYMCIICHHBIMU
METOJaMH ONTHUMM3ALINHY.

2. O3HaKOMUTH CTYAECHTOB C IPOrPaMMHBIMU CPEICTBAMHM ONTHUMMALUU.

3. Hayuutp CTyAEHTOB CaMOCTOSATEIBHO OCBAaWBaTh YHCICHHBIE METOAbl U
IIPOrpaMMHBIE CPEICTBA ONITUMHU3ALUH.

4. Jlarb cTylneHTaM NPakTHUYECKUH ONBIT NPOrpaMMHON  pealu3aluu
ONTUMU3ALNOHHBIX AITOPUTMOB.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OIIK-2: CnocoGeH pa3padaTbiBaTh OPUTMHAJIbHbIE AJITOPUTMBI U IPOrpaMMHbIe
cpeacTBa, B TOM YHUCJIe € HCIOIb30BAHHEM COBPEMEHHBIX HHTE/LUIEKTYaJbHbIX
TEeXHOJIOT Wi, /151 peleHusi NPodecCHOHATBHBIX 3a/1a4;

OIIK-2.1: 3HaTh: COBpEMEHHBIE | CYIIECTBYIOLIUE peaTU3allii METOI0B ONITUMU3ALINH
nH()OpPMaIMOHHO-
KOMMYHHUKAIMOHHBIE U
MHTEIJICKTy ATbHBIC
TEXHOJIOTHH,
MHCTPYMEHTATBHBIE CPEIbI,
POTrPaMMHO-TEXHUYECKHE
TIar(OPMBI JUISl pEILICHHS
PO eCCUOHATBHBIX 3a/1a4

OIIK-2.2: YmeTs: pelars ONTUMH3AMOHHBIE 331a491 B cpeie Matlab
000CHOBBIBaTh BHIOOD
COBPEMEHHBIX HH(OPMAIIOHHO-
KOMMYHHUKAIMOHHBIX
UHTEJUICKTY ATbHBIX
TEXHOJIOTUM, pa3pabaThiBaTh
OpHUTHHATbHBIC TIPOTPAMMHBIC
CpeICTBa [Tl PEIICHHS
po(heCcCHOHATHHBIX 3314




OIIK-2.3: IMeTh HaBBIKU: HaBbIKaMU papaboTKu IporpamMm B cpeae Matlab

pa3pabOTKu OPUTHHATBHBIX
[IPOrPaMMHBIX CPEACTB, B TOM
YHCIIe C UCTIOIb30BaHUEM
COBPEMEHHBIX HH(OPMAIOHHO-
KOMMYHHUKAIIMOHHBIX
HWHTCIUICKTYAJIbHBIX
TEXHOJIOTH, JIsl pEIICHUS
pohecCHOHATHHBIX 3314

OIIK-8: Cnioco0eH ocymiecTBJIATH 3P PeKTHBHOE YIPaBJIeHHe Pa3padoTKoil
NMPOrpPaMMHBIX CPeJCTB U NMPOEKTOB.

OIIK-8.1: 3uarb: METOABI U BO3MOXXHOCTH cpezibl Matlab
CpelcTBa pa3paboTKU
IPOTPaAMMHOTO 00eCTIeueHUs,
METO/IBI YIIPaBICHHSI TPOSKTaAMHU
pa3paboTKu MPOrpaMMHOTO
obecneyeHusi, CrocoObl
OpraHu3aIiy TPOCKTHBIX
JTAHHBIX, HOPMATHBHO-
TEXHUYECKUE JIOKYMEHTBI
(cTaHaapThI U PETIIAMEHTBHI) TI0
pa3paboTke MpOoTrpaMMHBIX
CPEICTB U TIPOCKTOB

OIIK-8.2: YMmeTh: BBIOUpATh BBIOMPATh METO/IbI ONITUMH3AINH JIJIsI PEIICHHS
CpencTBa pa3paboTKH, KOHKPETHOMU 3a7auu

OLICHUBAThH CJI0KHOCTD
MPOEKTOB, IJIAHUPOBATH
pecypchl, KOHTPOJIUPOBATh
CpOKI/I BBITIIOJIHCHUSA U
OLICHMBATh Ka4yeCTBO
IIOJIyYEHHOTI'0 pe3yJibTara

OIIK-8.3: IMeTh HaBbIKU: HaBbIkamu paspabotku I10 B cpene Matlab
pa3pabOTKH TEXHHUYECKOTO
3a/1aHKsl, COCTABJICHUS TIJIAHOB,
pactpesienieHus 3a/1ad,
TECTUPOBAHHUS U OLICHKH
KauecTBa MPOTPAMMHBIX
CpPENCTB

1.4 OcobOeHHOCTH peajiM3alUU IUCHHUILINHbI
SI3pIK peanmn3auuu JUCUUILIMHBL: Pycckuu.

Jucuurnnuna (Moyib) peanusyercs ¢ npumeHenueMm D0 u JIOT

URL-anpec u Ha3BaHHE 3JEKTPOHHOrO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=26836.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1. MATLAB
1. Uurepdeiic monw3oBarens MATLAB
I'padmueckuii unrepdeiic monwpzoBarens. KomanaHoe okHO. 1 56
Hcnonp3oBanue komana. Tunel nanHsix. I[lepemenHble u
pabodee mpocTpaHcTBO (wWorkspace).
2. Tunel naHHbBIX U BeIpakeHUs B a3bike MATLAB
n 4

W3yueHue TUNOB AaHHBIX, 0A30BbIX MPUEMOB PabOTHI €
MaccHBaMH, CUHTaKcHca BelpaxkeHuil B s3pi1ke MATLAB.
3. Uzyuenne cpeacts nocrpoerus rpapukoB B MATLAB.
[TocTpoeHue nuHMK B IBYMEPHOM M TPEXMEPHOM 4 )
npoctpadcTse. [locTpoeHne TpEXMEPHBIX TOBEPXHOCTEH.
WucTpymenTs rpaduueckux okoH. [IporpaMmmHuoe
yrpaBieHus opopMiIeHreM rpapuKoB.




4. IToctpoenue rpadpuxoB B MATLAB

N3yuenune rpapuueckux Bo3moxxkHocteir MATLAB,
NOJIyYEeHHUE OIbITa paboThl ¢ BhlpakeHusMu B MATLAB.

2. MeToabl ONTUMHU3ALNHT

1. OO011asg mocTaHOBKA 3a0a4 OITHUMU3AIIUNA

MopenupoBanue, BbIJICICHHE 00BEKTA ONTUMU3ALNH U
BapbHPYEMBIX MapaMeTpoB. JIOKaTbHBIN U TTI00ATBHBIN
skcTpeMyM. TouHbIe U IPUOTMIKEHHBIE PEIICHUS], TOUKA
3peHUs HH)KEHEpa U MaTeMaTHKa.

2. O01as HOCTaHOBKA 337a4 OIITUMU3AIHN

3. Metop mtpadHbIx GyHKIUI

Meroauka pemieHus 3a1a4 ONTUMHU3ALKUY C OTPaHUYCHUAMU
Ha OCHOBE MeTOa MTPaPHBIX (yHKIIHH.

4. Meton mtpadubIx GyHKUINN

5. U3yuenne ¢pynkuuu MATLAB fminunc

6. BeimosiHeHME TOKAITBHON ONTHUMM3AIAN O€3
orpannueHuii B MATLAB

W3ydenue HHCTpYyMEHTA JTOKATbHON ONTUMM3ALMK 0e3
orpannuenuit MATLAB fminunc. [Tonyuenue onbita
IIPUMEHEHNUS [IPOrpaMM PEIIEHUST ONTUMU3ALUOHHBIX
3aj1au.

7. Kimaccudukanust METOI0B OTITUMH3AITHH

8. Kimaccudukarys MeTo0B ONTUMHU3ALNUN

9. U3yuenne pynkuu MATLAB fmincon.




10. BelnosiHeHye TOKATLHON ONTUMHU3AINHU C
orpannueHusiMu B MATLAB

N3yueHne HHCTpYMEHTA JTOKAIBHON ONTUMU3ALUH C
orpannueHussiMu MATLAB fmincon. M3y4yeHue npuHIHUIOB
3aaHus JIMHEWHBIX orpanndeHuii. [loaydeHnne onbita
IIPUMEHEHHUS ITPOrpaMM PEILEHUS ONTHMU3ALUOHHBIX
3a1ad.

11. DBOJIIOLIMOHHBIE CTPATETUN U TEHETUYECKUI AITOPUTM

12. DBOJIIOLIMOHHBIE CTPATETUN U TEHETUYECKUI aITOPUTM

13. BeIonHeHNE JOKATBHON ONITUMU3AIAH C
BU3yanu3anuei pesyinbraroB B MATLAB

N3yueHnne moaxoa0B K BU3yATU3allii B ONTUMHU3AIMOHHBIX
3amagax B MATLAB.

14. V3yuenue BusyanbHoro uHcrpymenta MATLAB s
pabOThI C FTEHETUYECKUM AITOPUTMOM - gatool.

15. BolnosnHeHHE ONTUMHU3ALKN € TOMOILbIO TEHETUYECKOTO
anroputMa B MATLAB

M3yueHnne nHCTPYMEHTA JIOKATbHOM ONTHUMH3ALINY C
orpannueHussMu MATLAB ga u ero rpaguueckoro
unTeppdeiica gatool. Ilomyuenue onpiTa npuMeHEHU
IIPOrpaMM PELIEHUS ONITUMHU3ALMOHHBIX 3a/1a4.

16. Meroap! citydailHOro moucka

MeTo/1bl CITy4aifHOTO MOUCKA, BKIIFOUAsi METO/BI C
oOydeHueM.

17. MeToibl CIy4allHOTO MOUCKa




18. N3yuenue Bo3moxkHocTel cuctembl MATLAB niis
nporpamMmmucra. MATLAB kak uHTerpupoBaHHas cpesia
pa3pabOTKH TPOrpamM.
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19. JIa6. pabota Ne 1 «Pemenue 3a1a4 onTuMHu3aum
cTaHJapTHbIMU HHCTpyMeHTamMu MATLAB»

[IpoBeaeHue 3KCIIEPUMEHTOB MO CPABHEHUIO
3(PeKTUBHOCTH CTaHAAPTHBHIX HHCTpYyMeHTOB MATLAB B
TECTOBBIX ONTUMHU3AIMOHHBIX 331a4ax.

20. Ilonsatue ¢pyHKIMOHANIA, Bapyualliy (PyHKIIMOHATIOB,
ypaBHEHMs DHiepa, 3a1a4i ¢ MOABYKHBIMU KOHLIAMU
TPaeKTOpUH

21. Ilonsarue ¢pyHKIMOHAIA, Bapyualliy (PyHKIIHOHATIOB,
ypaBHEHMs DHiepa, 3a1a4i ¢ MOJBHUKHBIMU KOHIIAMU
TPaeKTOpUH

22. U3yuenue a3bika nporpammupoBanusi MATLAB: tumbl
JTAHHBIX, MaCCUBBI, OTIEPATOPHI YCIOBUM U LIUKJIOB,
GyHKIHH.

16

12

23. JIab. padota Ne 2 «Peanuzanus anroputma
onTtumuzanuu Ha si3ike MATLABY

Hanucanue nporpamMmbl, peain3yroniei anropurm
ONTHUMM3AIUHU C OTpaHuYeHUAME Ha si3bike MATLAB.
[IpoBeneHue 3KCIEPUMEHTOB MO CPABHEHUIO COOCTBEHHOM
MPOTrpaMMBbI CO CTaHIapTHBIMU HHCTpyMeHTaMu MATLAB
B TECTOBBIX ONTUMHU3AMOHHBIX 33/1a4ax.

24. luckperuzanus GyHKIUOHATOB, MeTOJ PuTia

25. Tuckperuzanus GyHKIMOHAIOB, MeToa PuTia




26. [TonsiTne 06 ONTUMATLHOM yTPABICHUH, TIPUMED
3a71a41 ONTUMAIBHOIO YIIpaBIeHUs! (PETYIUPOBAHMS)
Kosie0areIbHbIM 3BEHOM

27. IlonsiTne 06 ONTUMATLHOM yTPABICHUH, IPUMED
3a7a4M ONTUMAIBHOIO YIIpaBIeHUs (PETYJIUPOBaHMS)
Kosie0areIbHbIM 3BEHOM

28. [Ipunuun makcumyma [lonTpsirnna

29. [Ipunuun makcumyma [lonTpsirnna

Bcero

18

18

56

72

52
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaAHUA:

1. ArtretkoB A. B., 3apyoun B. C., Kanaruukos A. H. MeToabsl onTumu3zanuu:
yduebHoe nmocoobue ais By3oB(Mocksa: PUO().

2. [Tantenees A. B., JleroBa T. A. MeToibl ONITUMHU3AUHU B IPUMEPaAX U
3aauax; yueoHoe mocooue s TexHuueckux By30B(MockBa: Bricias
IKOJ1a).

3. Py6an A.U. [mobanbHas onTUMU3alMsg METOJIOM YCPEIHEHHS] KOOPINHAT:
Momnorpadus(Kpacaosipck: UL KI'TVY).

4. Cepreea H. A. MeToasl MHOTOMEPHOM ONITUMHU3ALIMU: METO/I. YKa3.
(Kpacnosipck: CDY).

5. [Tonoa O. A. Mojaenu 1 METOIbl IPUHATHUS PEIIEHUN: yue0.-MeTO/1. mocodue

[ms ctynentoB crett. 230201.65 MudopmanrioHHbIe CUCTEMBI U TEXHOJIOTHH,
no Hanp. 230200.62 «Mudopmarmonnsie cuctembny 230100.68
«upopmarnka u BEIYMCIUTENbHAA TeXHUKa», 230400.62
«MHdopmaloHHBIE CUCTEMBI U TexHoJorun», 230400.68
«udpopmarrionnsie cucteMsl 1 TexHonorun»|(Kpacuospck: COY).

6. Py6an A.M1. MeTonbl ontuMu3anuu: yueoHoe rnocodue 175 6akainaBpoB u
MarucTpoB Hamp. 220100 «CucteMHbli aHau3 U yrpasiaeHue», 230100
«HdopMarrka v BEIYUCTUTENbHAS TeXHUKA», 230400 «HpOpMaIoHHbIE
cucTeMsl U TexHoaorun», 231000 «ITporpamMmHas nHKEHEPUSD |
(Kpacuosipck: COYVY).

7. PytkoBsckas [l., [lnnunbckuii M., Pytkosekuii JI., Pynuuacknit 1. /1.
HelipoHHble ceTH, TeHeTUYECKUE AITOPUTMbI U HEUETKHE CUCTEMBI: TIep. C
nosbcK.(MockBa: ['opsiuas muaUA-Tenexom).

8. Yepuopyuxuii U. I'., C.-IleTep0. roc. TexH. yH-T MeToabl ONTUMUBALNH U
npuHATUS penieHuid: yueo. mocooue(CII6.: Jlans).

9. Cyxapes A.I'., TumoxoB A.B., ®enopos B.B. Kypc meTo10B ontumusanuu:
VYueb. nocobue(Mocka: DUSMATIINT).

10.  Ilymxapes K.B., Komyp B./l. Meroas! ontumu3zanuu: [y4e0-MeTo/I.
MaTepualibl K U3YYECHHIO TUCHUILIUHBI 114 ...09.04.01.01
Bricokonpou3BoAUTEIbHBIC BIUUCIUTENBHBIE cucTeMbl, 09.04.01.02
HNudopmanmonnoe u nporpammuoe obecneuenue CAIIP, 09.04.01.04
TexHonorus pazpadotku nporpammuoro odecneuenus, 09.04.01.05 Ceru
9BM u tenekommynukaiuu, 09.04.01.06 MuxponponeccopHbie CUCTEMBI,
09.04.01.07 Iuctanunonnoe 3ouaupoBanne u [ UC-texHonoruu B
MOHHUTOPHUHIE IPUPOJIHBIX U AHTPONOIeHHbIX 3KocucTeM, 09.04.01.10
NuTtennexryanbubie nHGopMarmonHsie cuctemsl |(Kpacunosipck: COY).

4.2 JInueH3uoHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoOe
o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHUIEH3NI0, 2 TAKKe CBODOTHO
DacnpocTNaHsieMoe NDOrNaMMHOe ofecriedeHue):

1.  Maremarnueckas cpena Mathworks MATLAB.
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4.3 NUuTepHeT-pecypchl, BKIAKYAA NPodeccuoOHATIbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

1.  He tpebyercs.

S ®@oH OLIEHOYHBIX CPEICTB

OrneHoYHbIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabodyuM MporpamMMam
JTVCLIATIIVH.

6 MartepuaJjibHO-TeXHHYECKasi 0a3a, He00X0AMMAS JIJIsl OCYLIECTBJICHHSI
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUINJINHe (MOILYJII0)

Jns nexuuii ayiutopusi, 000py10BaHHAs MPOSKIITMOHHBIM 000pYI0BaHHEM
pabouero MecTa mpernoaBaresis, MapKepHOU T0CKOH.

KomnbroTepHslii kiiace, 000py10BaHHBIN pa00uYMMU MECTAaMH I CTYCHTOB,
MPOEKIIMOHHBIM 000py/1I0BaHHEM pab0Overo MecTa MpernoaaBaresis, MapKepHOU
nockoi. KoMmbroreps! 10KHBI (DyHKIIMOHUPOBATH 10]1 YIIPaBICHUEM
ornepanoHHoN cucteMbl Windows.

OcBoenue JAUCHOUTIIIIMHBI HHBATMAAMU W JIMaMH 1 OIrPpaHYCHHBIMHA
BO3MOKHOCTSAMU 300POBbA, B 3dBUCUMOCTH OT HOSOHOFHﬁ, OCYHICCTBILACTCA C
HCIIOJIb30BAHUECM CPCICTB 06yquH51 o6u1er0 H CIICHHAJIBHOI'O Ha3HAYCHU .
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