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1. IOACHUTEJIBHAS 3AIIMCKA

JMucuummmza «IIporpaMMHBIE MHCTpYMEHTBHI HAy4HBIX HCCIIEJOBaHWI B YIIPaBICHUH
JAHHBIMM W 3HAaHUAMW» SBJSIETCS OJIGKTUBHOM JWUCHUIUIMHON 4YacTH, (OpMHpPYEeMOit
YYaCTHHKaMU 00pa3oBaTeIbHbIX OTHOLICHWH, Oioka bl yueOHOro miaHa 1no HampapJIeHUIO
noaroroBkn «Ilpuxkinaanasa uHdopmatruka». Ilpopuian: YnpasieHue JaHHBIMH |
3HAHMSAAMH B KOMIIBIOTEPHBIX CeTsIX, KBAIU(UKAMOHHBIA ypOBeHb - Maructp. Jucuuninna
peanusyercs Ha ¢akynprere @VCH kadenpoit nHGOPMAITMOHHBIX TEXHOJOTHH U CHCTEM JUIS
OYHOHN M 0YHO-3a049HOM (HOpMBI OOyUESHHUS.

1.1. Ilens 1 3a7a4n TUCHUATLINHEI

CopepxaHue AMCLMILIMHBI OXBaTbIBAECT KPYI BOIIPOCOB, CBA3AHHBIX C OpPraHM3ALMEd U
IIPUMEHEHUEM ITaKETOB IPUKJIAJHBIX [IPOIPAaMM B HAYYHBIX UCCIEAOBAHUAX.

Henp aMCHMIVIMHBI: TIOJYyYEHHE MAarucTpaHTaMHU TEOPETUYECKMX 3HAHMH O
COBPEMEHHBIX IPOrPaMMHBIX HPOAYKTaX HAy4YHBIX HCCIEIOBAHMM, a TaKXke NpUOOpeTeHue
HEOOXOIMMBIX NMPAKTUYECKUX HaBBIKOB MX MCIIOJIb30BaHMSL.

3anauy JUCHUIUINHBIL:

- JaTh MpPEACTaBICHUE O IPHUKIAJHBIX IPOrPAMMHBIX I1AKETAaX, HUCIOJIb3YEMBIX IIPU
aBTOMaTH3aIMK U MH()OPMATH3AIUK PEHICHUs PUKIaIHBIX 3a1a4 U coznanuu NC;

- HAay4uTh IPOBOJUTH (POPMATIU3ALMIO NPUKIAJHBIX 337ay HAY4YHBIX MCCIIEIOBAaHUMN C
OLICHKOM KOJIMYECTBEHHBIX U KAYECTBEHHBIX JIAHHBIX;

- BbIpa0OTaTh HaBBIKK pabOTBl € MPOrpaMMHBIMU IaKeTaMH Ui peIICHUs
pohecCHOHANBHBIX 3a/1au.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqemm o TMCHMIIVIMHE, COOTHECCHHBIX C
HHAUKATOPAMH JOCTHKCHHUSA KOMIIeTEeHIIHii

Koab! conep:kanue

I/IH)II/IKaTopr JAOCTHKCHUSA

Ilepeuenb MIaHNpPyeMbIX pPe3yJIbTATOB

KOMIIETeHIIMH 00y4eHHUs MO AUCHHUILINHE

ITK-1 Criocoben IIK-1.1. 3naer 3HarTn:

MPUMEHSITh COBpPEMEHHBIE METO/IbI U - COBPEMEHHBIE METOJAbl MPUKIATHON
COBPEMEHHEIE HHCTPYMEHTAJIbLHBIE MH(OPMATUKM  aBTOMAaTU3AllMK  PEIIECHUs
METOOBI U CpeIICTBA MPUKIIATHOM NPUKIATHBIX 3a7ad Pa3IUYHBIX KJIAcCOB U
I/IHCTPYMGHTaJ'IBHI)IG I/IHq)OpMaTI/IKI/I CO3daHuA I/IH(l)OpMaHI/IOHHI)IX CHUCTEM,
CpeacTBa - KJacCHU(UKALMIO TAKETOB MPHUKIAIHBIX
MIPUKJIATHOMN IIpOrpaMM U IIPOTPaMMHBIX CPEJLICTB;

WH(GOPMATUKU IS
aBTOMAaTHU3aIuU U
uH(pOpMaTH3aALUN
peteHus
MPUKJIAHBIX 33]1a4
Pa3IUYHBIX KJIACCOB
U CO3JaHus
WH(OpPMaAITMOHHBIX
cUCTEM

ITIK-1.2. YMmeeT npUMEHATH
COBPEMEHHBIE METO/IBI U
MHCTPYMEHTAJIbHbBIE
CpEACTBA MPUKIIATHON
UH(OPMATUKH IS
aBTOMAaTH3aluu U
uH(pOpMaTU3ALUN PEIICHUS
MPUKJIAHBIX 3a/1a4
I1K-1.3. Bnaneer
COBPEMEHHBIMU METOJIaMH U
MHCTPYMEHTAIbHBIMU
CpEACTBAMU MPHUKIATHON

- OCHOBHBIE€ (DYHKIIMM WHCTPYMEHTAJIBHBIX
MIPOrPaMMHBIX CPEJICTB JUIsl peUIeHUs 3a7au
HAy4YHBIX MCCIEIOBAHUNH B yIPaBICHUU
JAaHHBIMU U 3HAHUSIMHU.

Ymers:

— TMPUMEHSITh COBPEMEHHbIE METOIbl U
MHCTPYMEHTAJIBHBIE CPEJCTBA NPUKIIATHON
nH(pOpPMAaTUKH;

— peumaTth Hay4HblE NPUKIATHBIE 3aJa4d C
HCIIOJIb30BaHUEM MHHOBAIIMOHHBIX
MHCTPYMEHTAJIBHBIX CPEJICTB,;

B.l'la).]eTb HaBbIKaMH pa60TLI C
NPUKIIAAHBIMU ITAKECTaMH PCUICHUA 3a1a4 B
Hay4YHBbIX HUCCICIOBAaHUAX n

nH(OpMATH3aMK  PEUIeHHs] MPHUKIaIHbBIX
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UHPOPMATUKHU IS
aBTOMAaTU3ALNH U
uH(pOpMATU3ALNUN PEIICHUS
MPUKIAIHBIX 337124
pa3IMYHBIX KJIACCOB U
cozmauus 1C

3a/1a4 pa3IM4HbIX KjIaccoB U co3aanus UC

IIK-9 Cmocoben
HCIIOJIB30BaTh U
pa3BUBaTh METO/IbI
HAyYHBIX
HCCIICIOBAHUI U
HHCTPYMEHTApUs B
obnactu
IIPOCKTUPOBAHUS U
yIpaBICHUS
UH(GOPMAaIMOHHBIMHU
CHCTEMAMU B
MPHUKJIaTHBIX
0o0JacTax

[1K-9.1.

3HaeT obmue TpedoBaHusA,
MPEIbSABISEMbIC K HAYYHBIM
HCCJIEIOBAHUSIM B 00JIaCTH
MPOSKTUPOBAHUS U
yIpaBleHUs
UH(POPMALMOHHBIMH
CUCTEMaMH B MPHUKJIAIHBIX
00J1acTIX, OCHOBaM UX
TUTAHUPOBAHHUS U
MIPUMCHCHHS.

[1K-9.2.

Ymeer pa3zBuBaTh METOMBI
HAYYHBIX UCCIEAOBAHUN U
MHCTPYMEHTAPHUN C y4ETOM
crenupuKy UX MPUMEHEHUS
B 00J1aCTH TPOEKTUPOBAHUS
U yIIpaBJICHUS
MH(}OpPMaLlMOHHBIMU
CUCTEMaMHU; TPAMOTHO
MIPEJICTABIISITh PE3YJIBTATHI
CaMOCTOSITENIbHBIX HAYYHBIX
HUCCIIENOBAaHUI B 001acTH
MPOEKTUPOBAHUS U
YIpaBICHUS
MH(OPMaIMOHHBIMU
CHCTEMaMH.

[1K-9.3.

Brnaneer HaBbikamMu
OpTaHM3AINH U TPOBEICHUS
CaMOCTOSITENIbHBIX HAYYHBIX
HUCCIIENOBAHUI U B 00J1aCTH
MPOEKTUPOBAHUS U
YIpaBICHUS
UH(HOPMAIIMOHHBIMU
CUCTEMaMH B ITPUKJIATHBIX
o0acTsx.

3HaThb:

- METOHOJOTMYECKHE OCHOBBI
HCCIICIOBAHMH;
- OCHOBHBIC IIEJIM M 3aJa4d MPOTPAMMHBIX
WHCTPYMEHTOB npu aBTOMAaTH3aIUH
pelLeHHs TPUKIIAIHBIX 3a/1a4 U YIPABJICHUS
MH()OPMAIIMOHHBIMUA CUCTEMAMH;
- KOJIMYECTBECHHBIC N KAYECTBCHHBIE OICHKH
uH(GOPMAITUH, UCIIOIB3yeMOH TPU PEIICHUN
MPUKJIQJIHBIX 3a/1a4.

HAay4HBbIX

Ymers:

- [OpoBOIUTH  (opmalu3aluio  3a1ay
NpUKJIaJHON 001acTy;

- BBISIBJISITH KOJIMYECTBEHHBIE u
KayeCTBEHHbIC JJAaHHbIE,

- NOpPEACTaBIATH  PE3yNbTaThl  PELICHUS

HaY4HBIX 3a/1a4 C YYETOM HUX ClelU(pUKU B
o0JacTl NPOEKTUPOBAHUSA M YHPABICHUS
MH(POPMALMOHHBIMUA CUCTEMaMH.

Biaagernb

- METOJaMH OIIEHKM KOJHYECTBCHHBIX U
KAQUCCTBCHHBIX JTAaHHBIX HpI/I pGHIeHI/II/I 3aga4
MPUKIIATHON 001I1acTH;

- HaBBIKAMH HpOBe)IGHI/ISI CaMOCTOATCIIBHBIX
Hay4YHbIX MCCIEIOBAaHUM W  yIpPaBJICHHUS
MH(}OPMALIMOHHBIMU CHUCTEMaMHU B
MPUKJIAJHBIX OOJACTSIX C HCIOJIb30BAaHHEM
CIICIINAJIBHBIX HpOFpaMMHI)IX IIaKETOB
TIPUKJIAJHBIX IPOIPAMM.

PaGoueit mporpammoii mpeaycCMOTPEHBI CIEAYIOIINE BUBI KOHTPOJIS: TEKYITUI KOHTPOIh
yCIeBaeMOCTH B (popMe ompoca U MPaKTUYECKUX 3aJIlaHU, TPOMEKYTOUHAs aTTecTanus B hopme

OK3aMcCHa.

1.3. MecTo JUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrPaMMBI.
CBs13b ¢ IPYIrMMH AUCHMIIIMHAMM. [[JI1 OCBOCHUS AUCHUILTUHBI HEOOXOAMMBI 3HAHUS,
yMEHHUSI M BjaJeHus, CHOPMUPOBAHHBIE B XOJE€ H3YYEHHUS CJIEAYIOUIMX TUCHUIUINH U

MMPOXOKACHU A

IMPAKTHUKU:

«MopnenupoBanue

CHUCTEM u

METOJBbI OIITUMH3AIIUU»,

«MaremaTH4ecKkue METOJbl U HHCTPYMEHTAIbHBIE CPEJICTBA MOMIEPKKU MPUHSITHS PEIICHUI».
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3HaHMA, YMECHUS M HaBBIKH, OJTy4YEHHbIC IPU U3YYCHUN JaHHOHN JUCIUILIMHEIL, HEOOXOANMBI JUIS
OPOBEICHUS  NPEIJWIUIOMHONM  NPAaKTUKW,  BBINOJHEHHS M 3aIlUTBl  BBIIYCKHOM
KBATM(UKAIIMOHHON PabOTHI.

Oco0eHHOCTBI0 Kypca SBISETCA TO, YTO B HEM HapAay ¢ Oa30BBIMH IOHITHUSMHU
HAyYHOTO HCCIIEAOBaHMSA M NPUKIATHOTO IMPOTPaMMHOT0 oOecredeHus, OOnbIIoe BHUMAaHUE
yIensieTcsi BBIPAa0OTKE YMEHHH U TNPHOOPETEHHST HABBIKOB pPa0OThl C MPHKIATHBIMH
NPOTPaMMHBIMU TTAKETaMH MaTEMaTH4eCKOro MOJCIMPOBaHMSA B cdepe NpodecCHOHaTbHOM
NeSITETLHOCTH.

MeTtogamMu  uM3y4YeHUs] JUCHUIUIMHBI  SBISIOTCS  JIGKUMH C  HCIIOJIb30BAaHHEM
BUJCOMATEPHAJIOB IO TeMaM M MpaKTHYECKue paboThl (KOMIBIOTEPHBIA NPAKTUKYM), Ha
KOTOPBIX CTYAEHTHI TOJMYYalOT INPAKTUYECKUE HABBIKM PAOOTHI C TNPHUKIAJHBIMH IaKeTaMH
IPOTPaMM.

2. CTpyKTYpa QM CHUIITHHBI

OO6miast TpyJOEMKOCTh OCBOCHMS JNUCIMIUIMHBI cocTaBisieT 4 3.e., 144 akameMuuecKux
Jaca JUIsl O4HOU (POpMBI, 0OUHO-320YHOM U 3209HOM (PopM 00yUEeHHS.

CTpykTypa IMcUMIIMHBI 1J151 04HOM (popMBbI 00yUeHust

O6beM nucuUIIMHBL B (pOpME KOHTAKTHOW PabOThl OOYYAIOMIMXCS C IMEAarorMyecKUMHU
pabOTHUKAMU U (WJIM) JIMLAMU, IPUBJIEKAEMBIMHU K pealu3aliy o0pa30BaTeIbHOW MPOrpamMMbl
Ha MHBIX YCJIOBUSX, IPU POBEJCHUN YUEOHBIX 3aHATUMI:

Cemectp | Tun y4ueOHBIX 3aHATHI KonunuectBo
4acoB
3 Jlexumu 4
3 [TpakTHyeckue paboThl 36
Bcero: 40

O6beM TuctUIIMHbL (MOyJIs) B (hopMe caMOCTOSTEIbHON paboThl 00yYaromuxcs
coctaBimsier 104 akanemuyeckux daca.

CTpyKTypa M CUMIIMHBI JJI51 04HO-3204HOI (pOPMBI 00yUeHH s

O6beM nucHUIIMHBI B ()OpME KOHTAKTHOW PabOThl OOYYAIOMIMXCS C MEAarorMyecKUMHU
paboOTHUKAMU U (WJIM) JIMLAMU, IPUBJIEKAEMBIMH K pealu3aliu o0pa30BaTeIbHOW MPOrpamMMbl
Ha MHBIX YCJIOBUSX, IPU MPOBEJCHUN YUEOHBIX 3aHATHH:

Cemectp | Tun y4eOHBIX 3aHATHI KonnuectBo
4acoB
4 Jlexiumn 8
4 [TpakTrueckue paboTh 24
Bcero: 32

O0beM AUCIUTUTHHBI (MOIYJIs) B OpPME CaMOCTOSITEIbHON pab0Thl 00YUYAOITUXCS
coctaBisgeT 112 akameMHUUYECKHX 4YacoB.




CTpyKTypa IMCUMILIMHBI 1JI 3204HO0H (pOPMBI 00yUeHU st

O0beM TUCIUIUIMHEI B ()OpME KOHTAKTHOW pabOThl OO0YYarONIMXCS C MEAarorndecKuMU
paboTHHUKaMu U (WJIM) JTUIIAMHU, IPUBJICKACMBIMH K pealn3aiuyd 00pa3oBaTeIbHOW MPOrpaMMbl
HA WHBIX YCJIOBUSX, PH MPOBEICHNUN YUCOHBIX 3aHSITHIA:

Cemectp | Tunm yueOHBIX 3aHATHIA KonnuectBo
4acoB
4 Jlexknun 8
4 [TpakTuyeckue paboThl 8
Bcero: 16
5 [TpakTuyeckue paboThl 8
5 [TpakTHueckue paboThl 8
Bcero: 16

O06beM quCHUIIIMHBL (MOTyJis) B hOpMe CaMOCTOSITENIbHON paboThl 00YYAIOIIUXCS
cocraBisieT 128 akageMHYeCKHX YacoB.

3. COAEP)KAHUE JUCIIUAITJIMHbI

Ne HaumenoBanue pasaeia Copep:xanue
AUCUHMILINHBI
1 Merono0rust Hay4HOTO [TonsiTue HayuHoro uccnenoBanus. Knaccudukanus
UCCIIEI0BAHNS Hay4HBIX UCCIIEIOBaHUN. MeToAbl SMIIUPUYECKOTO

YPOBHS UCCJIEIOBaHUsL. METOABI TEOPETUUECKOTO
yYpOBHs uccienoBanus. OCHOBHBIE ATAIbl HAYYHOIO
uccienoBanys. MatemMaTu4eckoe MOJAEIUPOBAHKE B
HAy4YHBIX UCCIIEIOBAHUAX

Bunbl 1 0cOOEHHOCTH HAYYHO-TEXHUYECKOM
uHpopmanuu. KoanuecTBeHHas 1 KadecTBEHHas
OIIeHKa MH(OPMAIIMK B YIPABIEHUH JAaHHBIMU U
3HaHusAMHU. CrucremMa HayqYHO-TEXHUYECKOU
uHpopmanuu. [lonck HayuHo# HHpOpMaLHH.
Odopmiienne pe3yabTaToB HHYOPMAITHOHHOTO
ITOMCKA ¥ HAYYHOTI'O MCCIEHOBaHUS

2 [IporpamMmmMHoOe obecrieueHue KomnoneHnTsl MIPOTPaMMHOTO obecrieyeHusl.
Hay4YHBIX HCCJIEOBaHUMN. Knaccudukamms TIPUKIIATHOTO MPOTrPaMMHOTO
o0ecrieyeHusl. Knaccudukanus MIPOTPAMMHBIX

cpeactB. OcHOBHbIE (YHKIHMH HMHCTPYMEHTAJIbHBIX
IIPOIPaMMHBIX CPEJCTB ISl PEIIEHUs 3a/1a4 Hay4HbIX
MCCJIEIOBAaHUM B YTNpaBICHUM JAaHHBIMU U 3HAHUSMU
WHCcTpyMeHTanbHbIE CpefcTBa cOopa M 00pabOTKH
JTAHHBIX, MaTEMaTHYECKOTO MOJIETTUPOBAHUS,




UMUTAIIIOHHOTO MOJICITUPOBAHMSI.
[TpuknagHbIe MAKeThl U PEIICHUST MaTEMAaTHICCKIX
3a]1a4 ¥ OMTHUMH3AIMOHHBIX 33]1a4.

[IporpammHoe obOecniedeHue 0oOpPabOTKH OOJIBIINUX
JTAHHBIX

NHcTpymeHTanbHBIE CcpejacTBa cOopa, 0OpabOTKH H
YOpaBIICHUS 3HAHUSIMU. .

OcHOBBI pabOTHI C CUCTEMOM
MATLAB. Pemienue THIIOBBIX
BBIUMCIIUTENbHBIX 33]a4. B
cucreme MATLAB

OcHoBHI paboThI ¢ cuctemoir MATLAB.
Haznauenue. UnTtepdeiic. [lanenn nHCTPYyMEHTOB.
@PopmMyibHBIE, TEKCTOBBIE M TPAPUIECKUE BUJIBI
obnacreit. KoncranTtel u nepeMennsie. OnpeneneHue
nepeMeHHbIX OCHOBHBIE KOMAH/IbI TJIABHOT'O MEHIO.
OcoOeHHOCTH BBOJIa KOMAH[ M IAHHBIX. DJIE€MEHTBI
JaHHbIX. DOpMaTHl IPEICTABICHUS PE3YJIbTATOB
BbluncieHuil. [lepemennsie. Onepanuu.
DneMeHTapHbIe GYHKINU.

pabota c  BeKTOpaMH W

OnepauHH C BbIACJICHHBIMUA IICPEMCHHBIMH U

MaTpULIAMA B cucreme | marpuriamu [TaHenn MaTpuil

MATLAB BBox BekTOpOB M MaTpuil. 3ajaHUE BEKTOPOB M
Marpul. [leldctBuag ¢ 3JIEMEHTaMH  MaTpPULBIL.
OyHKIMH, UCTIONb3YeMbIe sl paboThl ¢ BEKTOpaMU U
MaTpPHIIAMH.

I'pa¢puka MATLAB. [Toctpoerne  rpadukoB. [labmonsr  rpadukoB.

[Toctpoenue 2D u 3D rpadukos

®opmatupoBanue rpaduxos. Iloctpoenue rpaduka
napameTpudecko QpyHkuuu. I'paduku B momspHOR
cucreMe  koopauHar. ['paduku  MOBEpXHOCTEH.
[TocTpoenue nepecexaromuxcst Guryp.

BbiBoJy HeckonbKHX TpadUKOB B OJIHOM OKHE.
[Toctpoenne mnpocredmux rpaduxoB. JuarpaMmsl.
[Toctpoenue rpaduKoB B MONSAPHBIX KOOPIMHATAX.
TpexmepHas rpaduka

[TporpamMupoBaHue B CUCTEME
MATLAB.
M-aitnbl 1 M-QyHKINN

ITporpamMmmMHOe MeHI0. Oniepatops! si3b1ka. OnepaTopsl
BBOJIa U BbIBOJIa AaHHBIX. Oneparopsl IUKIIA.
Berpoennsie pynkiumn EVAL u MENU. Co3nanue u
UCIoJib30Banue m-(aitnos: Script-aitnsl, paiinbi-
byHKIIUU

YuciieHHOE pelIeHne HEIMHEWHOTO YPABHEHUSI.
Haxoxaenue kopHel nonrHoMa. Pemenue cucrem
YPaBHEHUM.

CHUMBOJIBHOE pPELICHUE YPaBHEHUI.

Brinenenne BeipaxkxeHUN 1711 CHMBOJIBHBIX
BbIunciaeHn. CuMBoOJIBHBIE onepanuu. CTHIIb
MIPEACTABJICHUS PE3YyJIbTaTOB BEIYMCICHHUM.

OTtnnune M-(aiiaoB ot M-pyHKIMI. BbI30B CKpUNTOB.

Pentenue 3amau
MOJEIUPOBAHUS TAHHBIX U
3HAaHUHI

JleiicTBus ¢ MOIMHOMAaMH (MHOTOUJIEHAMHU ).
Brruncnenue unrerpania. Pemenue TpaHCIIEHIEHTHBIX
ypaBHeHU. Haxoxnenne MuHMMyMa (GyHKIUU Ha
3aJJaHHOM OTpe3Ke. Pemenne cucrem

b depeHIMaTbHBIX YPaBHEHUH.

Penenue 3a1a4 onTUMHU3AIIH.







4. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Haumenosanue Buabl yueOHbIX
Ne . Oopa3oBaTte/ibHbIE TEXHOJIOTUH
pasjaena 3aHATHI
n/n
1. |Meronosorus Jlexnus 1. JIeKIus ¢ UCIOIL30BaHUEM
HAy4yHOTO BUJIEOMATEPHUAJIOB.
VICCIICJOBAHMUS KoHcynpTupoBaHue 1o TeoOpeTu4eckoMy
MaTepuay MOCPEACTBOM IEKTPOHHON
MH(POPMALIMOHHO-00pa30BaTEJIbLHON Cpe/ibl
2. |IIporpammHOe Jlexuus 2. Jlexuusi ¢ UCTIOIb30BAaHUEM
o0ecrieyeHre Hay4HbIX BUJICOMAaTEPHUAIIOB.
UCCIIE0BAHUMN. [IpaxTueckas BrImonHenue npakTHuecKux padoT
pabora 1
CamocrositenbHast ~ |KoHcynbTHpOBaHUE 11O TEOPETUUECKOMY
pabota MaTepuaisy NOCPEACTBOM NIEKTPOHHON
H(HOPMAITMOHHO-00Pa30BATEILHOM CPEJIbI
3 |OcHOBBI pabOTHI € Jlexuus 3. Jlexuus ¢ UCHOJIB30BaHUEM
cucremoit MATLAB BUIEOMATEPHUATIOB.
Pemenne TunoBeIx [IpakTnueckas BeinonHenue npakTuyeckux pador
BBIUMCIUTEIbHBIX pabora 2
3aJa4 B CUCTEME CamocrositenbHass ~ |KoHcynbTHpOBaHME IO TEOPETUYECKOMY
MATLAB paborta MaTepUally MOCPEACTBOM JICKTPOHHOMN
MH(POPMALIMOHHO-00pa30BaTEJIbHOM Cpe/ibl
4. |Pabota c BekTopamu u |Jlekuus 4. Jlexuus ¢ UCTIOIb30BAaHUEM
MaTpULIAMU B CUCTEME BUJICOMATEPUAJIOB.
MATLAB [IpaxTnueckas BrImonHeHne npakTHIecKoi paboTh
pabota 3
CamocrositenbHast  |KoHcynbTHpOBaHUE 1O TEOPETUUECKOMY
pabota MaTepuaity NOCPEACTBOM NIEKTPOHHON
“H(OPMaIIMOHHO-00Pa30BATEIHLHOM CPEIbI
5. |I'pagpuxka MATLAB. |[IpakTuueckas BrinonHnenue npakTuyeckux padbot
[Toctpoenue 2D u 3D |pabora 4.
rpaduxoB B cucteme |CamocrositenvHass  |KoHCyiabTHpOBaHHE 110 TEOPETUUECKOMY
MATCAD pabota MaTepuaity NOCPEACTBOM NIEKTPOHHON
HH(OPMaIIMOHHO-00Pa30BATEIHLHOM CPEIbI
6. |I[IporpammupoBanue B |Jlekuus 5. Jlexuus ¢ UCTIOIb30BaHUEM
cucreme MATLAB. BUEOMATEPHUAJIOB.
M-caiinbr u m- IIpaxTrueckas BrinonHeHnue npakTHyeckux padot
byHKIUN pabora 5.
CamocrositenbHass  |KoHcynbTHpOBaHKE IO TEOPETUUECKOMY
pabora MaTepuaIy MOCPEACTBOM AIEKTPOHHON
1H(GOpPMaIMOHHO-00pa30BaTeIbHOMN cpeibl
7 |Pemenue 3anau Jlexuus 6. Jlexuus ¢ MCIOJIB30BaHUEM
MOJIETTUPOBAHUS BHJIEOMATEPHAJIOB.
JTaHHBIX W 3HAHUU [TpakTrueckas BrimonHenue npaktudeckux padboT
pabora 6.
CamocrositensHass  |KoHCynpTHpOBaHHE IO TEOPETHUECKOMY
pabota MaTepUay MOCPEACTBOM IEKTPOHHON

WH(POPMaITMOHHO-00Pa30BATEIHLHON CPEIBI
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B nepuon BpeMEHHOrO0 NPUOCTAHOBIEHMS IOCEHICHUs OOYYaroIIMMUCS IOMEIEHUH u
tepputopun PITY nna opranusanum ydeOHOro mporecca € NPUMEHEHHEM BIIEKTPOHHOIO
o0yuyeHMsI W JUCTAHLUOHHBIX O00pa30BATENbHBIX TEXHOJIOIMH MOIyT OBITh MCIIOJIb30BaHbI
cienyroue 00pa3oBaTeNIbHbIE TEXHOJIOTHH:

— BUJCO-JIEKIIWH,

— OHJIAMH-JIEKIIUY B PEKUME PEAIBHOIO BPEMEHU;

— DIJIEKTPOHHbIE yYeOHUKHU, yyeOHble MOCOOUs, Hay4HbIE M3/JaHUS B JJIEKTPOHHOM BUJE U
JOCTYTI K MHBIM 3JICKTPOHHBIM 00pa30BaTEeIbHBIM pecypcam;

— CHCTEMBI JJIsl JIEKTPOHHOT'O TECTUPOBAHMS,

— KOHCYJIbTallUH C UCIOJIb30BAHUEM TEIIEKOMMYHHUKALIMOHHBIX CPECTB.

5. OIEHKA INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA

5.1. CucremMa oLleHHBaHUA

®opMa KOHTPOJIS Makc. KoJIn4ecTBO 0aJ1JI0B
3a ogny padory Bcero

Texymui KOHTPOJIb:

- onpoc 2 banna 12 bannos

- 3aWuma nPaKmuyeckou pabomol Ha KoMnviomepe 5 bannos 30 6annos

- camocmosmenvHas paboma 3 6anna 18

HUmoeo: Texywas ammecmayus 60 bannos
[TpoMexyTouHas aTTecTalus IK3amMeH 40 6annos
HToro 3a nucuunjanHy 100 6annos

[Nomy4eHHBIH COBOKYIHBIN pe3yIbTaT KOHBEPTUPYETCS B TPAJUIHOHHYIO HIKATY OLEHOK U B MIKATY OIL[EHOK
EBpomnetickoii cucteMsl nepeHoca u HakorwieHns kpeautoB (European Credit Transfer System; manee — ECTS) B
COOTBETCTBHH C TaOIHIEH:

100-6amnpHast mkana | TpaauimoHHas mkana HIkama ECTS
95— 100 A

8394 OTJINYHO B

68 — 82 XOpOIIIOo 3a4TEHO C

56 — 67 D

50 55 yIOBJICTBOPUTEIHHO E

20-49 FX

0_19 HEY/IOBJIETBOPUTEIHHO HE 3a4TEHO F




5.2. Kputepuu BbICTABJIEHHUSI OLEHKH 10 JUCHUIIHHE
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Banael/
HIxaJuaa
ECTS

OuneHka mo
JUCHUILIMHE

Kpurtepun oneHkn pe3yibTaToB 00y4eHus 10 JMCHUILIMHE

100-83/
AB

«OTIIMYHOY/

BricTaBnsierca oOy4daromemMycsi, €Cil OH TIIy00KO U TPOYHO
YCBOMWJI TEOPETUYECKUI U IIPAKTUYECKUNA MaTEpUal, MOKET
MIPOJIEMOHCTPUPOBATH 3TO HA 3aHATHUSIX U B XOJI€
IIPOMEKYTOYHON aTTECTALUU.

OOyuJaromuiics HMCYEPIbIBAIONIE W JIOTUYECKH CTPOMHO
n3jaraer y4yeOHbI MaTepual, yMEET YBSI3bIBaTb TEOPHUIO C
MPaKTHKOM, CIIpaBJIseTCs c penieHuemM 3a1a4
npoeCCUOHATLHON ~ HANPAaBIEHHOCTH  BBICOKOTO  YPOBHS
CJI0KHOCTH, MPAaBUILHO OOOCHOBBIBACT MPUHSATHIC PELICHHUSI.

CB0OOOTHO OpUEHTHPYETCS B YI€OHOU U MTpodecCHOHATBEHOM
nuTepatype.

OneHka 1Mo JUCLMILIMHE BBICTABISAIOTCA OOydarouiemycs ¢
y4E€TOM PE3yJIbTATOB TEKYIIEH U MPOMEKYTOYHOU aTTECTALUH.

Komniereniuu, 3aKkpeniénnble 3a JTUCUUILITMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKUIIY.

82-68/

«Xopouo»

BricraBusiercss  oOywaromemycsi, €cid  OH  3HAeT
TEOPETHUYECKUI M MPAKTUYECKHI Marepuas, rpaMOTHO M IO
CyIIECTBY H3JIaraeT €ro Ha 3aHATHSIX H B XOJe
MIPOMEXYTOYHOM AaTTeCTAllMM, HE JOIYyCKas CYIIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiicss MpaBWIBHO TMPUMEHSET TEOPETUUYECKUE
ITOJIOKEHUS pu peleHnn IIPaKTUYECKUX 3a1a4
npodeccnoHalbHOM ~ HAMpaBIIEHHOCTH  PAa3HOIO  YpPOBHS
CII0)KHOCTH, BJa/ieeT HeOOXOIUMBIMU NIl STOrO HABBIKAMU U
IIPUEMAMH.

JloctaTouHO XOpOILIO OpPUEHTHpPYeTCcs B y4eOHOM U
npo¢ecCHOHATILHOM JITepaType.

OrneHka Mo JUCHUIUIMHE BBICTABIAIOTCS 00yYaronemycs ¢
Y4ETOM pE3yJbTAaTOB TEKYIEH U POMEKYTOYHON aTTECTALlUU.

Komnerenuu, 3aKpEIIEHHBIE 328 JAUCUUIUIMHOW,
c(OPMHPOBAHBI HA YPOBHE — KXOPOIIUM».

67-50/
D,E

«yZIOBJIETBOPU
-TE€JILHO»

BrictaBnsercst o0yuaromemycs, eciu OH 3HaeT Ha 6a30BOM
YpOBHE TEOPETUUECKUIN U MPAKTUUECKUN MaTepua, JOMyCKaeT
OTICIIBHBIC 0HII/I6KI/I HpI/I €TI0 N3JI0KCHHUH HA 3aHATUAX U B
X0JIe MPOMEKYTOYHOU aTTECTAIINU.

OOyyaromuiics UCIBITHIBAET OIPEICIEHHbBIE 3aTPYAHEHUS B
MPUMEHEHUH TEOPETHUECKHUX TOJIOKEHUH NP pelIeHUH
MPAKTUIECKHX 3371a9 TPO(HEeCCHOHATLHOUW HAITPABICHHOCTH
CTaHJIaPTHOT'O YPOBHS CIIO)KHOCTH, BIIaZIeeT HEOOXOJUMBIMU
JUTS1 9TOTO 0a30BBIMU HAaBBIKAMH M TIPUEMAMH.
JleMOHCTpHUpYyeT JOCTaTOYHBIM YPOBEHb 3HAHUS yUeOHON
JIUTEPATypPHI 110 JUCLIUIIINHE.

OrneHka Mo JUCHUILTAHE BBICTABIISAIOTCS 00yUaromemMycs ¢
YUYETOM PE3YIbTATOB TEKYIIEH U MPOMEKYTOUYHON aTTECTAIINU.
Kommerenum, 3akperniéHHble 3a JUCIUTITHHOH,
c(hOpPMHUPOBAHBI HA YPOBHE — «JIOCTATOYHBIN».
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Banasl/ Ounenka no Kpurtepun oneHkn pe3y1bTaToB 00y4eHHUsI N0 M CHUILJIMHE
HIxanaa JTUCIUIIINHE

ECTS

49-0/ «HEYIOBJICTBO BricraBnsercs oOydaromemycs, €CId OH HE 3HaeT Ha
F.EX PUTEIBHO 0a30BOM ypOBHE TCOPETHUECKUN M MPAKTUYECKUN MaTepual,

JIOITyCKAeT rpyOble OIMOKHU NP €ro U3JI0KEHUH Ha 3aHATUAX
U B XOJI€ IPOMEKYTOYHON aTTECTALUH.

OOyuaromuiics HCHBITBIBAET CEpPhE3HBIE 3aTPYAHEHUS B
IIPUMEHEHUH TEOPETHYECKUX IIOJIOKEHUH IIPpU PpELICHUU
IPAKTUYECKUX 3aJad Mpo(ecCHOHAIBHOM HAanpaBIeHHOCTH
CTaHIAPTHOIO YPOBHS CJI0KHOCTH, HE BJIAJICET
HEOO0XOAUMBIMU JJIs1 3TOTO HaBbIKAMU U IPUEMaMHU.

JlemoHCTpHpyeT  (parMeHTapHble 3HaHHUA  y4eOHOMU
JIUTEPATYPHI 110 TUCLUIIIMHE.

OrneHka Mo JUCUUIUIMHE BBICTABIIAIOTCS 00yYarolemycs ¢
Y4€TOM pe3yJIbTaTOB TEKYILEH U IPOMEKYTOYHON aTTECTALlUU.

KomMmnereHun Ha ypoBHE «JIOCTATOYHBIN», 3aKPEILIEHHbBIC
3a AMCUUILUIMHON, HE COPMHUPOBAHBI.

5.3. OueHounble cpeacTBa (MaTepuajbl) AJSl TEKYLIero KOHTPOJIA YCIEeBAaeMOCTH,
NPOMEKYTOYHOM aTTECTAIMM 00y4YaIOLINXCSl 110 JUCHHILIHHE

Cnucok BONPOCOB /ISl TEKYIEro KOHTPOJIA

Tema 1 Memooonoeus nayunoco uccaedosanus. (IK-1, ITK-9)

Noook~wdPE

[aiiTe onpeneneHne HaAy4HOT O UCCIIET0BAHMS.

[IpuBenuTe KnaccuuKanyio HAYYHBIX UCCIIETOBAHUIA.

YTo Takoe METO/IbI SMITUPUUECKOTO YPOBHS UCCIIETOBAHUS?

Kakue MeTo/1bl HCIOIB3YIOTCS Ha TEOPETUICCKOM YPOBHE UCCIICOBAHUS ?
IlepeuncinuTe OCHOBHBIE 3Tallbl HAYYHOT'O UCCIIENOBAHHUS.

Kak mpoBoIUTCS MaTEMAaTHYECKOE MOICITUPOBAHNE B HAYYHBIX HCCIICTOBAHUSX ?
Kakue gpopmsl npencraBienus nHGOpPMAaIIUK UCTIOIB3YIOTCS B TIpOIEccax

YHOpaBJICHUA JaHHBIMU U 3HAHUSAMU?

8. [Tepeuncnure METO/IbI OLIEHKH KOJIMYECTBEHHOW HH(POPMALIUH.

9. [lepeunciuTe METOIBI OIICHKH Ka4yeCTBEHHOW MH(POPMAIIUH.

10.  Yro Takoe Cucrema Hay4HO-TEXHUYECKON MH(opMaIu?

11.  Kak npoBoauTCs MOUCK HAyYHOH MH(pOpMAIUK?

12.  KakoBsl npaBuia opopMIIeHHS pe3yIbTaToOB HH(YOPMAIIMOHHOTO TIOMCKA U HAYYHOTO
HCCIIEeIOBAaHNSA?

Tema 2. Ilpocpammmuoe obecneuenue nayunvix uccredosanui. MATLAB. (TTK-1, I1K-9)

agrownE

Omnpenenute KOMIOHEHTHI MPOTPAMMHOI0 00ECIIEYEHHUS.

[TpuBenuTe KIacCU(PUKAIUIO TPUKIIATHOTO MPOTPAMMHOTO 00ECTICUEHUSI.
Hazosute IMPUKIAAHBIC MMAKCTHI JJIA PCIICHUA MaTCMAaTHYCCKUX 3a1a4.
Ha3zoBute nienu u 3a1aun nporpaMMHBIX CPEACTB HAYUYHBIX UCCIEA0BAHUM.
CpenctBa Jyisi TOCTPOEHUA TUarpaMm B cucreme ML.

Tema 3. Ocroswl pabomwl ¢ cucmemori MATLAB/ Pewienue munogwix bluuciumenshvix 3a0ay 6
cucmeme MATLAB. (TIK-1, I1K-9)

1.YTto takoe MATLAB? Jlns yero o uicnoiib3yercs?

2.Kakas ¢opma ucnonszyercs B MATLAB aiist paboTsl ¢ JaHHBIME?
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3.B kakom okHe MATLAB ocymiecTBisieTcss BBOJ YHCEN, NEPEMEHHBIX, BBIPAKCHUH,
KOMaH/I ¥ BBIBOJ pE3yJIbTaTa UX BBIMOJIHEHUs?

4.B xakom okHe MATLAB conepxutcst nepedeHb TEKYIIUMX NEPEMEHHbBIX U UX OMUCAHUE?

5.B xakom oxme MATLAB oroOpaxaercs CIHCOK paHee BBEJICHHBIX KOMaHA H
OCYUIECTBIISIETCS] IPOCMOTP PE3yIbTATOB BBIUMUCICHHUM U OTOOpaXKEHHs TEKCTOB IIporpamm?

6.B xakom oxHe MATLAB mnoka3piBatoTCsi IEepeYeHb KOMaH], BBOJAMMBIX B TEUEHUE
Ka)KI0ro ceaHca paboThl ¢ yKa3aHUEM JIaThl U BpEMEHH ceaHca?

7.MOHO JI1 PelaKTHPOBATh KOMaH/bl, BBIIIOJIHEHHbBIE B KOMaHJHOM OKHE?

8.1st vero B MATLAB B KOHIIE CTPOKH HUCIIONB3YETCSI CUMBOI (;)?

9.Kakoii paznenutens ucnonb3yercs B MATLAB s otaenenus yacteid ApoOHOro uncna’?

10.Kako#t popmaT npeacraBieHus: pe3yabTaTOB BhIYKCICHUM ucnonb3yercs B MATLAB 1o
YMOJTYaHUIO?

11.MO3HO 71 UCTIOJIb30BATh 3HAYECHHUE MIEPEMEHHOM ans JJis JTajJbHEHIIINX BRIYUCICHUHN?

12.Kakoif CMMBOJ HCHOJB3YETCS B [UIMHHBIX (hopMyJiax Ajsl MEepeHoca Ha CIETYIONIyIo
CTpOKYy?

13.Kakoli cuMBOJI UCIIOJIB3YETCS JIJIs1 BBOJIa KOMMEHTapus?

14.Kak nu3menuts (hopmar BbIBoja uncia Ha skpaH? [lepednciante ocHOBHbBIE (JOPMATHI.

15.I1epeuncnuTh BCTpOEHHBIE HMEHA IIEPEMEHHBIX, UCII0NIb3yeMbIX cuctemoiit MATLAB.

16.Pacckazate 0 MmaTtemaruueckux ¢yHkimusasx MATLAB, mpuBectu mnpumepsl
HCIIOJIb30BaHUS.

17.Kakue KOMaHIbl HCIIONB3YIOTCS JJIs OUMIICHHS KOMAaHJIHOTO OKHa M pabouero
npocTpaHcTBa’?

18.B xakoM Bue 3amuchIBarOTCa KOMILUIEKCHEIE yniciia B MATLAB?

19. Kakue GpyHKIMH NCTIONB3YIOTCS 7151 pabOTHI ¢ KOMIUIEKCHBIMHU YMCIIaMU?

Tema 4. Pabora ¢ Bektopamu u marputiamu B cucreme MATLAB (T1K-1, I1K-9
1 B uem paznuuus Mexay CKaJIIpHBIM 3Hau€HUueM, MaTpulei u Bektopom B MATLAB?
2 Yem B MATLAB otnuvarorcs komanasl (*) u (.*)?
3 Uro otoOpasutcst B pe3ysbTare BhIOJIHEHMs KoMaH bl X=[-10:0.5:5]?
4 Crnioco0Osb1 3aanus BekTopoB B MATLAB.
5 HaszBatb BcTpoeHHbIe pyHKIUU MATLAB 11 paboThl ¢ BEKTOpaMH.
6 Ha3Barb onepauuu Haa Bektopamu B MATLAB.
7 OcOOEHHOCTH O3IEMEHTHBIX Olepalluii HaJl BEKTOPaMHU.
8 Kakoli mpuopurer BbInoaHeHUs apupmMerndeckux onepanuii B MATLAB?
9 Cnioco6s! 3a1anus matpurl B MATLAB.
10 HazBatb BcTpoenHble pyHkunn MATLAB nns dopMupoBanus MaTpHil.
11 Kakue onepanuu Hax MaTpunaMu cymectsyroT B MATLAB.
12 Yto o3navaer 3anuch A' B MATLAB, rne A=(1 2
34
56)?
13 Ocobennoctu nenenust matput MATLAB.
14 Ha kaxoii anemeHT B Matpuiie A ccbutaetrcs komanaa A(3,2)?
15 Yro o3nayarot komaubl: A(2,:) u A(:,2)?

Tema 5. I paqbuKa MATLAB. I[Tocmpoenue 2D u 3D epagpuros 6 cucmeme MATCAD (TIK-1, ITK-9)
Yro Takoe rpaduka B Matlab?

C nomonrsio Kakoi (yHKIUHU CTPOSTCS rpaduKu?

Yro Takoe 2D rpaduka B Matlab&

Yro takoe JlectHnuHble rpadukn?

Yro Takoe I'paduku ¢ ykazaHHEM MOTPELUTHOCTH?

Yro takoe I'paduku B morapupMuueckoM u noirysiorapuhmMudeckom mMacirabax?

OOk WM
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7. Yro Takoe mapaMeTpuueckue QyHKITH?

8. Yro Takoe ['paduku napameTpruuecKkux GyHKIUH?

0. Kak nmoctpouts rpaduku 2-x ¢pyHKIuil B 2-X okHax?
10. Kak nmoctpouts rpaduku 2-x ¢yHKIHI B 0THOM OKHE?
11. Yo Takoe 3D rpaduxa B Matlab?

12. Urto takoe JIuHeituaTbie MOBEPXHOCTU?

13.  Yro Takoe KapkacHble moBepXHOCTH?

14, Urto takoe [Ipo3paunasi kapkacHas MOBEPXHOCTh?

15.  Yro Takoe KapkacHas oBEpXHOCTb, 3aJIUTas LIBETOM?
16. Urto takoe [Ipo3paunast kapkacHas MOBEPXHOCTh?

17.  Yro Takoe Konrypusie rpaguxu?

18. Urto Takoe CruioiiHas OCBELIEHHAs TOBEPXHOCTh?
19.  Texnonorus nocrpoeHus auarpamm B ML?

20.  Tlocrpoenme rucropramm BML?

21.  IloctpoeHue KpyroBoil quarpaMmbi?

22.  TlocTpoeHue IECTHUYHOMN AUarpaMMbl?

23.  Kak moctpouTh HECKOJIBKO TMarpaMM B OJJHOM OKHE?

Tema 6. IlporpammupoBanue B cucteme MATLAB. M-daitnbl u m-bynkuuu Pewenue ypasrnenutl u
cumeonvhvle evruucienuss 6 cucmeme MATCAD (TIK-1, T1K-9)
1. Yro takoe M-paii.

Uem ornmuaercs ¢aitn mporpamMma ot aidin-QyHkuuu?

KaxoBa ctpykTrypa M-niporpammsi?

Oxapaxkrepu3yiite natepdeiic penakropa/omiararka m-hanaos

KakoBa cTtpykrypa M-byHKimmn?

Kakum o6pa3zom ocyuiecTBisieTcs: BbI30B (GyHKIIMN?

Yro takoe (ailn-(hyHKIMH ¢ HECKOJIBKMMHU BXOAHBIMU apryMeHTaMu

Kakne KoOMaHABl HCIONB3YIOTCS s TOJIy4eHUs HHGPOpMAlMd O BBOJUMBIX

NEPEeMEHHBIX, UX YJaJeHHs U3 KOMaHIHOTO OKHA U paboyeil maMaTu KoMIbroTepa’?

9. Yro takoe M-(yHKIUS C OTHUM BBIXOJHBIM apTyMEHTOM?

10. Kakue KOMaHABI MCIONB3YIOTCS Ui TMOJY4YeHHUs HHGPOPMALUU O BBOJUMBIX
NEPEMEHHBIX, UX YJaJCeHHs U3 KOMaHIHOTO OKHA U paboyeil maMaTu KoMIbroTepa’?

11. Yro Takoe Daitn-pyHKIMH ¢ HECKOIBKMMHU BBIXOJHBIMHU apTyMEHTaMU

12. Kak co3naetrcst M-(daiin npu UCHoab30BaHUN HECKOJIBKHUX MEPEMEHHBIX ?

13. Kak coxpansiercs u BbI3biBaeTcs M-pyHKIus?

14. Kak MoxHO pemuTh HenuHelHoe ypaBHeHue B MathCAD?

15. Kak HaiiTu HauanbHOE MPUOIHMKEHNE KOPHS YpaBHEHUS ?

16. JIns dero ucnonbzyercs: pyHKIwms Polyroots?

17. Kak MOKHO pPeUIMTh CUCTEMY JIMHEHHBIX ypaBHEHHI?

18. Kak MOYXHO pelInTh CUCTEMY HEIMHEHHBIX ypaBHEHUN?

19. B xakoM OKHE NMPOUCXOAUT CO3JaHHE MporpamMM B KOMaHIHOM pexume? Ilepeuncnure
OCHOBHBIE JJTOCTOMHCTBA M HEJOCTATKU JAHHOTO PEXKUMA.

20. YUem oTiimuaroTcst pailiibl-ClieHapuu OT (aiir-QyHKITN?

21. Ilepeuncianure OCHOBHBIE CBOWCTBA SCript-(haiinos.

22. OcoOCHHOCTH 3aITUCH U coXpaHeHus ¢aitn-pyHnkuuu B makere Matlab.

23. CkonmpKo CcHUMBOJIOB HIeHTUHUIUpyercss B makere Matlab npu 3amucn umenn
IepeMEHHOMN ?

24. CKOIBbKO CHMBOJIOB B OJIHOM KOMaHTHOM CTpOKe?

25. Kakum o0Opa3zom peanusyercs nepeHoc ctpoku B Matlab?

26. IlepeuncinTte cucTeMHbIE KOHCTAHTHI M MX 3Ha4YeHUs B makere Matlab.

NGk W
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27. OcHoBHbIE (hopmaThl ynciia B makere Matlab.
28. O0mwmit BUJ ycloBHOTO omneparopa B nmakere Matlab.
29. OnuImTe TUIBI ONIEPATOPOB IUKJIA U UX pean3alio B makere Matlab.

30.

Tema 7. Pewenue 3a0au mooenuposanus oannvix u snanuu (I1K-1, ITK-9)

Yr0 Takoe MOJMHOM M Kak OH 3ajaaetcs B Matlab?

JIyist 9ero MCmoib3ytoTes GyHKIMY menu ueval?

Jli1st 9ero ucnonb3yroTcst KoMaHabl break, return u exit?

Kaxue komaH]1bl HCIIOJIB3YIOTCSA U1 OpraHu3anuu auaisora B ML?

Yro o3Hauaer 3HaK %7

ITouemy B cucreme ML BMecTO LHMKIOB PEKOMEHIYETCS HCIOJIB30BaTh COOTBETCTBYIONIHME

ok whkE

BEKTOPHBIE U MAaTPUIHBIE OTIEPAIIAN?

7. Kak 3amaercsa nosimHoM?

8. Kak Brruucnsiercs nurerpan?

9. Yto Takoe TpaHCUEHECHTHbIE YpABHEHUSA?

10.Kak pemratorcst nuddepeHnmansubie ypaBHEHUs?
11.JIoxkann3anus peleHui ypaBHEHUS.

12. Pemenne HEMMHEHHOTO YpaBHEHHS C UCTIONIb30BaHUeM (QyHKImH fzero.
13.BbIBOJ IOJIyYEHHBIX PELICHUN YPaBHEHUS.

14. JIokann3anus peleHuid CUCTEMBbI U3 IBYX YPABHEHHIA.
15.PemieHne cucTeMbl U3 JIBYX YPaBHEHUM.

16. BeIBOJ IIOJIy4EHHBIX PEIICHUN CUCTEMBI YPAaBHEHUM.

17. TexHOJOTUsl peuIeHus 3a/1a4 ONTUMHU3ALUH.

18.Ha3oBuTe MeTOIbI pelIEHUE 3a/1a4 YIIPABICHUS 3HAHUSMH.

IIpumepsl 3agaHuil 1J151 CAMOCTOAITEILHONH PadoThI

Camocmosimenvnas paboma Ne 1 (Tema 1)
[ToaroToBuTh pedepat Mo OAHOMY U3 CIIEAYIONIMX BOMPOCOB.

1.

N

LCoOoNO AW

Bunbl 1 0co6eHHOCTH HAyYHO-TEXHUYECKOW NH(OpMaLUU.

KonnyecTBeHHas ¥ KauecTBEHHAs OLIEHKAa MH(POPMALIMU B YIPABICHUHU TaHHBIMU U
3HAHUSIMH.

Cuctema Hay4HO-TEXHUYECKON MH(DOPMALIUH.

[Touck HayuHON MHpOpMAIUH.

Odopmiienne pe3yabTaToB HH(OPMAIIMOHHOTO MIOMCKA U HAYYHOT'O HCCIIeI0BAHNUS
KoMmnoneHnTs! nporpaMmMHOro obecredeHus.

Knaccugukaius npukiagHoro nporpaMMHOro o0ecreyeHusl.

WNHcTpyMmeHTanbHble cpeacTBa cOopa 1 00pabOTKH JaHHBIX,

I1O maTemaTHueCKOro MOJEIUPOBAHMS,

10 ITO st pabOTHI ¢ UMUTAIIMOHHBIMU MOJICIISIMH.
11. TTo 06paboTKu OONBIINX JaHHBIX.
12. T1O cbopa, 00pabOTKH 1 yrpaBIIeHUS 3HAHUSMHU.

Camocmosmenvhas paboma Ne 2. (Tema 2)
[TpoBeauTe BRIYMCICHUS IO 3a/1aHHON (popMyJie PH 3aJaHHBIX 3HAUECHUSIX MTapaMeTpoB (110
BapHaHTaM). YKaXUTe HEOOXOUMYIO MOCIEeI0BATEILHOCTD eHCTBUI. CpaBHHUTE OMyUEHHBIH
pe3yNbTaT C MPUBEIACHHBIM OTBETOM.



[TpoBeaunTe BRIUMCICHUS 10 33JaHHON (hopMyJIe PU 3aTaHHBIX
3HAUEHUSX MMapaMeTPOB. Y KAKUTE HEOOXOAUMYIO
MOCIE0BATENbHOCTD AeCTBUI. CpaBHUTE MOTYyUYECHHBIN
pe3yJabTaT C MPUBEJACHHBIM OTBETOM.
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3ananme no Matlab Vkazanue: B cucteme MatLAB HeckoJbKO OCIETHUX KOMaH/ Orser
3aIIOMHUHAKOTCA. HOBTOpHBIﬁ BbI30OB 3THUX KOMaH/J B KOMAaHIHOC
OKHO OCYIICCTBIISICTCS HA’)KaHUEM KJIaBHUIII <>u<>,
Hcnonb3yiTe 3Ty BO3MOXKHOCTB IS IOBTOPHOTO OOpAIICHHS K
HaOpaHHOH QyHKITUH.
1 2 3
2 m=-%. n=tgf, 23,27
1 3mT <320 om : S : .
5) m=22-107", n= . 26,938
| ) 2, [=17°10°, a=18", 1,5633e+008
2 7 sin” S Jcos o : . :
5. = .oa=% 5,0651e-002
; a-1b 2), 4= L5 b=08 a= 61:; 1.0498e+000
tga 5, =310, b=07L a=37.  12429e-001
. 1
. 3{1: 5.3 {ﬂ—b; 2 a = 4.13 10 . b= E 2,9464e+000
4la+b : .oas z
( ) 5). a=sm-g, b=—tgld”, 4,9445e+000
T
o3 c=1g238 a=— 3,4657e-004
5 9 cos$ -/sin a). 3
! ). € = e, o =65, 2,2120e-002
2, 1 =31516 107, a=5°, 1,1265e-002
1 : :
6 \/ . . 35 2
16 3smasmla n=e -, a= 7,6324e+001
5). 13 ;
_ a) S=ln3 a=44", 5,4283e-001
... |87 cos36° ' ’
7 Ssm3s” —_— 18 T 8,9703e-
T lgo S = S YT 018+1,4650e-
6. 25 12, 001i
37
a="—, f=83 4,6035e+000
g le(l+sna)+lg(i-sinp)| D ’
27
o= B =16 5,15466-002

6). 37 :



10

11

12

13

14

15

16

17

18

19

3fsin2 (o0~ ) —sin* (o - f8)

(log ,(b+ 1.4))F

(p7 a7 ) 4lpd

2 T
—mafma maim

5|2 sinf(e)

3 T o

2 £ tga’sm:{'#}
*.IR_ 3

1 M- COSK

12 (sina+cosa)

| F

Tle(d+2)-tga)’

d” ctgfzulsjn‘ o —COosS

6)

a)

6).

6).

6)

d=e>*, a=1.

A4=0643 B=

p=0013. g=1.4-10",

m=3,6485-10".

F=In7, a=134"
m=-201. o= ED:;
m=1gl3.6, =148,
d=6178, a=20".
d=-22461107, o =1146.

d=106, a=50",

A=51°". B=39"

T

20

4,8756e-
001+8,4448e-
00i

7,3715e-001
1,1790e+000

1,6630e+000
5,7737e+000

6,659e+001

1,5880e+004

5,4516e-001

2,8187e+000

3,7879e-003

-6,6313e+000

5,0346e-006
-3,0201e+002
8,5792e-003
3,5028e-002
1,4003e+000
4,1645e+002
4,1101e+002

1,4132e-001

5,0772e-002

6,1109e+000
-5,1927e-001



2,145
- a). X*T€
- = Ll

(2717
20 g x—| =] sinafx
8

i L=]

5), X= 2468107,

Camocmosmenvhas paboma Ne 3 (mema 3)
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-2,0936e+003

1,7858e-001

Haiinute KOpHM KBaapaTHOTO ypaBHEeHUs: ax>+bx+c=0, mpu 3a1aHHBIX 3HAYCHUAX
2

ko3 dunreHToB a, b u ¢ (1o BapuanTam).

No . |Haligure KOpHUM KBaJpaTHOTO ypaBHEHHUs: ax?+bx+c=0, npu 3agaHHbIX
n/n [BHaueHHsX K03 duIUeHTos a, b u C.
1 2
1 a=D,56;b=1__2e—4;r:=4_.DB.
2 la=1.0=01.¢=100
3 a=4,2e—3;b=B,D3e—4;r:=l,06_
4 a=?,1e3;b=9,4e4;r:=5,3e10_
5 a=5,09;b=4,32;c=255.
6 a=5:3.b=5,34.c=593_
7 a=2?;b=2?;é=1ym_
8 a=3,DE;b=D__2;c=3D_
9 a=5,3;b=1D,6;c:575_
10 a=D,45;b=D,034;c=121.
11 a=-l,3;b=l[],?;r:=3,-h33_
12 |a=13.b=08. ¢ =287,
13 a=6:035;b=5:2;,;=375.
14 |a=23.b=79. ¢c=324
15 azl;bzﬂ:DE;czlﬁjT_
16 |a=13.b=0.56.c=1838
17 |a =D:13; b= D_.DSG; c=18.8
18 |[a=17.b=12.¢c=956
19 a=[l:[155;g;=1;r:=1:3e3_
20 azl:E;b=D:32;5=15.

Camocmosmenvhas paboma Ne 4 (mema 4)

Cozpate matpunsl A2x3, B3x3, C2x3 u3 ciy4ailHbIX 4KCEll, PABHOMEPHO PacIpeIEIeHHbIX

B nuamnasone ot 0 mo 1. Haittu, ncnonszys MATLAB:
a) cymmy u pazHocts MaTpun A u C,



0) npoussenenne marpuil C u B,

B) pe3yJsbTat npoussenenust matpuil C 1 B yMHOXUTB Ha 9ucIo 5,

T') ONPEACIIUTENb MaTPHUIILI B,

1) MaTpHILy, OOpaTHYIO MaTpulle B,

€) COOCTBEHHBIC YHCJIa U COOTBETCTBYIOIIUE UM COOCTBEHHBIE BEKTOpa MaTpHIIbI B.
2 Haittu, ucnonszys MATLAB, 3nauenue 3agannoro Beipaxkenus, rae A, B, C

— MaTpHIILI U3 3aaHus |

Ne Bripaxenue Ne Bripasxenne

L. (A-C)y=B* +2(4-C) 16. | —44+C)*B**(4+0)f
2. 24-C)*B +(4+ ) 17 [((4-C)*B* *(=2)(4-C)
3 (A+C)*B>*5(4-C)" 18. | (4-C)*B* *(-5)(4+C)
4. HA+C)=B =4+ CO) 190 |ou4a+0)=B =(4-O)

5 (A-C)*B° +3(A-C)T 20. |74+ C)*xB x4+ O
6. S(A-C)*B*+(4+C)T 21 (A-C)*B?**+9(4-C)T

7. (A+C)* B> x4(4-C)T 22, |(4-O)*B *(=3)(4+O)
8. A+ C)= B =(4+ )T 23 | —94+O)yxB x(A-O)
9. (A-C)*B> +6(4—C)T 4. | (4+O)*B* #(-8)(4+ )
10 1 84-C)*B* *(4+0C) 25, | -24-C)*B x(4-C)
Il | _3(4+C)*B #(4-C)T 26. [ (3)NA-C)*B**(4+C)
12 | 6(4+C)+B* *(4+ ) 27, | (4+O)+ B+ (-2)(4-O)
3. | (4-0)*B* =7(4-C) 28. [ 7(4+C)*B x4+ C)T
14 | 64— C)*B? *8(4+C)T 29. | —54-C)=B x(4-C)
15, | 74+ C)*B> +(4-C)T 30. | (A-O) =B *(4)4+O)

Camocmosimenvnas paboma Ne 5 (mema 5)

C momoripsio oneparopa errorbar(t,y,E,'S") moctpouts rpadux ¢pynkmmu yl1(t).
ITpu nocTpoenun rpapukoB BUJ PyHKIUHA, TIpeAesbl, Iar U3MEHEHUs apryMeHTa U IapameTp S
BBIOpaTh U3 TabI. 6



Tabnuua 6
Bapu- .
At Dynxuun [MapaseTpr! (UBET NHHHE, THI MAPKEPA, THII THHHH)
1 2 3
1 }r1(l]=lﬂ'e_3'* t=[0,5], A=0.3 YepHelil, TpeyroIsHHK BEPIUHHON BEEPX, CIUIOIIHAA
2 yi(t)=¢', te[0,4], At=0,2 YepHeiil, mecTHKOHEYHAR 3BE314, MYHKTHPHAR
3 yi(t)= Jt . te[0,60] At=4 Kpacugiii, pomd, wrpnxosas
4 }r1(1]=]—]{]'e1, te[0.5], A=03 YepHelil, TpeyroIsHHK BEPIUHHON BEEPX, CILIOUIHAR
5 yi(t)=t", t[0,5], At=0,3 KpacHglii, Kpy#OK, IWITPHXOBaA
) yi(t)=2-sin(t), te[0,2x], At=0,4 | 3enenslii, To4Ka, CINOMIHAR
7 y1(1]=13'3, te[0,10], A=0,6 lNonyGoil, TpeyronbHHK BEPLUHHON BBEPX, CINOWIHAA
g (0=, 1e[0.2,1], At=0,06 KpacHslii, TpeyroisHHK BEPIUIHO BIPABO,
NYHKTHPHAA
g ill(__l%:gém{mnm* te[o.1], INonyOoii, TpeyTroNbHIK BEPLIHHOH BIPAED, INTPHXOBAA
10 ill(__%:g gm:::ﬂs(l]* tel0.1, 3eneHslil, TPEYroNBHHK BEPUIHHOI BIEBO, CIMOLIHAR
11 ill(_l%:; arctg(t), te[0,5], Kpacuriii, pomd, nyHkTHpHAR
12 E(——%? -acot(t), te[0.1.5], KpacHuelii, Keaapar, IWITPHX-TIIYHTKTHPHAA
13 E{_lg?]}amsm{,tl},. tel-1.1], KpacHrlii, nATHKOHEYHAA IBe3/a, IITPHXOBAA
14 yi(ty=3-arccos(t]), te[-11], CuHuii, Kagpat, IWITPHXOBAA
At=0,12
15 yi(t)=1 1, te[0,5], A=03 KpacHrlii, NATHKOHEYHAR 3B€3/3, IITPHX-IIYHKTHPHAA

Camocmosmenvhas paboma Ne 6 (mema 6)
CorjacHO BapHaHTy HHIMBHAYAJIBHOTO 3aJaHus, TPeOyeTcs HamucaTh IMSATh IMPOrpamM,
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coOroasi MpUBEJCHHbIE HIKE YKA3aHUSA:

e JUIS KQXJO0TO IMyHKTA 3aJaHus Co37aTh CBOUM ckpunm-ghaiin;

e Hammcarh (aila-crieHapuii (SCript-gaiis), B KOTOPOM MOJb30BATEIbCKHNA HHTEpdEc
opopMIIeH B BHJE€ MEHIO. BbIOpaHHBII NYHKT MEHIO OIpeaesseT BhINONHEeHUe (aiina,
COOTBETCTBYIOIIErO0 IYHKTY WHIMBHUIyalbHOro 3anaHus. [Ipm HammcaHUM HpoOrpaMMbl JUIs
pealM3allud MEHIO HCIOJb30BaTh 6CMPOEHHYI0 (QyHKyuio menu(), onepamop yYukia c
npedycnosuem while u ¢hynxyuio eval();

e YypaBHEHHUS M (QYHKIMH ISl BBIOJIHEHUS NyHKTOB Ne 3—-5 omucath B Bujae (ailios-
dyHKIwmii;

e s nmyHkTa Nel mpu BBIUMCIEHMHM KOpHEH MOJIMHOMAa MOCTPOUTH IpaduK MOJIMHOMA U
0TOOpa3suTh Ha HEM HalJeHHbIE JEHCTBHUTEIbHbIE KOPHHU. BBOJ rpaHuil moctpoeHus rpapuka
JIOJI’KEH OCYIIECTBIIATHCA C KJIaBUATYPhI;

e s nmyHKTa Ne2 Npu pelIeHUH CUCTEMbI JIMHEWHBIX YPAaBHEHUH OCYIIECTBUTH IIPOBEPKY
MOJTy4YE€HHOTO PEIICHHUS;
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e Juis nyHkTta Ne3 mpu moucke MakCMMyMa M MHUHUMYMa (DyHKIUH HOCTPOUTh Ipaduk
3aJaHHON (DYHKIIMM B 3aJaHHBIX TPAaHMIAX U OTOOPA3UTh HA HEM IMOJyYEHHBIE HKCTPEMYMBI
MapKepaMU Pa3HOTO LBETA;

e Uit myHKTa Ne4 mpu BBIYMCIEHUWH HWHTETpaja IMOCTPOUTH TpadUK IMOJBIHTETPATbHON

(GyHKIMH, TpaHUIBl rpadyKa BBOJUTH C KJIaBUATyphl M 3aKPAaCHTh IUIOIIA/b, OTPAaHHYCHHYIO
¢dyHKIMEH Ha 3aJaHHOM OTPE3KE;

e i myHKTa Ne5 mpu pemeHnu TPaHCUEHAEHTHOTO YPaBHEHHS IOCTPOHUTH TIpaduK
GyHKIMM B TpaHMLAX, 33JaHHBIX MOJb30BaTeleM B (opMe auanora, ¥ OTOOpa3suTh Ha HEM
3HAYCHHE KOPHS yPaBHEHHS [[BETOM, OTJIMYHBIM OT L[BETa Tpaduka;

e Ha Bcex rpadukax TOHKHBI OBITh BBIBEICHBI 3ar0JIOBKH, Ha3BaHUA oceil koopauHat. Bee
rpaduKH JOJDKHBI PACHOIAraThCsi B OJJHOM I'pa)iuecKOM OKHE.

IIpu HanucaHuu MporpaMm 06s13aTeJIbHO:

1. ucmosib30BaTh KOMMEHTApUHU, COJIEprKallie Ha3HaueHUE MPOTrpamMMbl U ONHCAHUE €€
MePEMEHHBIX;

2. BBIBOJ PE3YJIbTaTOB COMPOBOXKAATH MOSICHUTEILHBIM TEKCTOM.

[lo pe3yabraram pabOThl [JOJMKEH OBITH COCTaBIEH OTYET, COJAEP)KAIIUM TEKCT
UHIMBHIYalTbHOTO 3aJaHus, TEKCThI SCript-daiioB u dainoB-pyHkuuii, a Takke rpaduyeckoe
IIPEJICTaBICHHUE PE3YJIHTATOB PAOOTHI.

Bapuaunrtsl

Bapuaum 1

1. BEHMHECIETE KOPHE DOIHHOMA
F(x)=x%+ 66™1%

2. Ha#TH pemeHHe CHCTEME THHCHHRX YPARHEHHH

5.4x, +18%) " 3x3=7
45x, ~28x7+6,7x3=26

51x;+3.7x) ~Ldx;=—014

3. HaiiTe 3H3a9€HHE JOKAIGHOTO MEAHAMYMA H MakKCHMyMa ¢yHE-
IHH

£(x) =V x—1(sin(2x) + 3x2)

1<x<25

4. DBHYHCIHTE 3Ha4cHHE OHOpENCIICHHOIC HETCIDAI3

1.6

f ax

| 5—
psvxy +1

5. PemHTs TpaHCUEHASHTHOE YPABHEHHE

x-lg(x)-12=0



Bapuanm 2
1. BRMHCIHTE KOPHH DOIHHOMA
X +01x? +04x—12
2. HaHTH pellceHHe CHCTEME] IHHEHHBIX YpaBHeHHH
38x,+6,7x,-1.2x;=5,2
6,4x,+13x,-2,7x;=38
2.4x,-4.5x,+3.5x,=—-0,6
3. HaliTH 3Ha4eHHAe JOKATLHOTO MEAHAMYMA H MAKCEMyMa (yHKIHE
£le}=xbinle)+coslx)
2<x<3
4. BHYHCIHTH 3HAYeHHE OILIpefieIeHHOI0 HHTeT pala
7 dx
L}xl +33
5. PenmHTe TpaHCOeHASHTHOE YpaBHeHHE
X ~4sinl0x =0

Bapuanm 3
1. BRYHCIHTE KOPHH IIOIHHOMA.
9% +x —2x —1
2. Ha¥TH pelneHHe CHCTEMEI IHHEHHLIX YpaBHEHHH

4I1 - 311+2.X3 =9
2xt5x."3x:=4
S5xt6x,~2x:718

3. HaiiTH 3Ha"eHHe JOKANEHOTO MEHAMYMA H MAKCEMyMa (yHEIHE

f(x)=e % =x2—0.5¢c0sx
0<x<nf2

25



4. BHTHCIHTE 3Ha9€HHE ONpelelIeHHOID HHTErpaia
f__éi__
142x% +13

3. HTE TPAHCIIEHACHTHOE YDAaBHEHHE
lg(2+x)+2x—-3=0

Bapuaum 4

1.

B E[HCIHTE KOPHH DOMHHOMA.

e —x—1
2. HaHTH pemeHHE CHCTEME THHCHHEIX YPaBHCHHH

5.92x,-124x,-184x,=2.44
272x,-971x,+243x,=24
L76x,-312x,+938x,=193

3. Ha#HTH 3Ha9eHHE TOKATBHOTO MEHHMYMA H MAKCH 1

f(xX)=2x3+4x-1
0<x<05

4. BHYTHCIHTE 3HA9E€HHE ONPENEIeHHO0 HHTETpaia

1,2 dx
R
Bapuanm 5

1.

BHYHCIHTE KOPHE DOIHHOMA

2

Ha#ite pemeHHe CHCTEME THHCHHLIX YPaBHEHHH
2,7x,+0,9x,-15x,=35

4,5%-2,8%,+6,7%,=2,6

5.1x,+3,7x,-14x,=—0]14

3. HalTHs 3Ha%EHHE TOKATEHOTO MEHEMYMA H MAKCHMYMa (F
f(x}=ﬂ,5sinx—[},2m5x
0<x<m/3

4. DBEMHCIHTE 3Ha9cHHE OOPEIENCHHOND HHTETpala
P

0,8 1."212 +3

26



5. PemmHTh TpaHCOeHACHTHOE YpaBHEHHE

S+V1l+e™ —2=0

Bapuanm 6

1. HalTH KOpHH DOIHHOMA.
a2’ —x-1
2. Ha¥TH pemmeHHe CHCTEME] THHEHHBIX YPaBHEHHH
3nt2xta=5
2nt3ixntx=l
2I]+Ig+3x3=ll
3. HaiiTe 3Ha9eHAe JOKATLHOTO MAHAMYMA H MAKCHMyMa QyHKIHE
f(x)=¢€" sin x
n/2<x<w
4. BHMHCIHTL 3Ha9eHHE OLpeeleHHOr0 HHTerpana

12
dx

GL 2 +0,5x

5. Penmrs TpaHCOEHACHTHOE YpaBHEHHE

2]11x—1+{}_5 =0
< O

Bapuanm 7

1. BRYHCIHTE KOPHH IOIHHOMA

X +2x —x+11

2. Ha#TH pelieHHe CHCTEMEI MTHHEHHBIX ypaBHeHHH
I]+I1+2.I;=—1

2n—xt2x=—4

4t xat4x=-2

3. HaliTH 3Ha4eHHAe JOKANEHOTO MEHAMYMA H MAKCHMyMa (yHEITHE

f(X)=2sinx"—x
1<x<3

4. BEMHCIHTE 3HAUeHHE ONpeeleHHOr0 HHTeTpana

12
dx

n{; V2 +0,5x

5. PelHTE TpaHCIOEHJASHTHOE YpaBHEHHE
x+1gx—-05=0



Bapuanm 8

1. BpMHCIHTH KOPHH MOIHHOMA

5x° +x—4

2. HaHTH pelleHHe CHCTeME] THHeHHBIX YpaBHEHHHA
SI| +8I2—I3= =7
X +211+3I3=]
2x1—3x2%2x3=9

3. HaliTH 3Ha49eHAe JOKANLHOTO MEHAMYMA H MAKCHMyMa (yHEIHHE

F(xX)=+x+1(sin2x 4 3,%)
1<x<25
4. BHMHCIHTE 3HAYeHHEe OIpeeleHHOr0 HHTerpana
14
Ixz cosxdx
0.6
5. PenmHTh TpaHCIEHJEHTHOE YpaBHeHHE

e—eg —2=0
Bapuanm 9

1. BHYHCIHTE KOPHH IOIHHOMA

x?' —9Ox

2. Ha#TH pemmeHHe CHCTEME] THHCHHLIX YpaBHEHHH

1ﬂ11+l—g+xg =12
2x+10x+x3=13
2at2x:710x:=14

3. HaiiTH 3Ha9eHHe JOKANEHOTO MEHAMYMA H MAKCEMyMa (yHKIHA
f(x)=x2+6605"
0 =x=<l

4. BHMHCIHTE 3HaYeHHe OIIpeeleHHOT0 HHTerpaia

1‘[2 ms(xz)

—dx
0.4 x+1

5. PemmHTE TpaHCHeHASHTHOS YpaBHEHHe

x —sin 5x=0

28
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Bapuanm 10

1. BBMHCIHTE KOPHH IOIHHOMA

¥ —01xt +04x—15

2. Ha#TH pelneHHe CHCTeMBI THHeHHBIX YpaBHeHHHA

4

Tx,+09x,-15x;=3.5

4.5x,-2.8%,+6.7x,=2.6
51x,+3.7x,~14x,=—014

3. HaiiTH 3Ha9eHHe JOKATEHOTO MEHHMYMA H MAKCHMYMA (Y HKITHH

f(x)=e%x?—0.5¢cosx
0.5<x<15

4. BpMHCIHTE 3HaUeHHE OIIpedeJIEHHOID HHTETPAIA

24

[ (x +1)sin xdx

L6

5. PeImlHTH TpaHCIEHISHTHOS YpaBHeHHE

18x% —sin10x=0

Konmponvnuvie 6onpocwt k sxzameny (IIK-1, T1K- 9)

LCoNoOAWNE

Hayunoe uccnenosanue. [lonarue. Knaccuduxanus.

MeTo/1bl SMIUPUUECKOTO YPOBHS UCCIIET0BAHUS.

MeToapl TEOPETHUECKOTO YPOBHS UCCIEIOBAHHUS.

OcCHOBHBIE 3TaIlbl HAYYHOT'O UCCIIEIOBAHMUS.

MaremaTnueckoe MOAEINPOBAHUE B HAYUHBIX UCCIIEOBAHUSIX

Cucrema Hay4YHO-TEXHUYECKON MHPOpMAILIUH.

[Touck HayyHOM MH(OPMAIIH.

Odopmnenue pe3yabTaToB HHOOPMAITMOHHOTO MOKCKA M HAYYHOTO UCCIICI0BAHUS
KomnoneHTsI mporpammuoro obecnedenus. Kinaccuduxkanus npukiagHoro mporpaMMHOTo
oOecrieyeHus.

. IIpuknagHple MakeThl U1l pEIIEHU MaTEMaTHUECKHUX 3aad.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Haznauenwue cricrembr Matlab

Pexxumbl pabots! B cricreme ML

Daifibl XpaHeHust KoMaHa U GyHKIWi cuctembl ML
CrpykTypa okHa paboueii cperpt ML.

DrieMeHTapHas! €IMHUIIA JaHHBIX s13bIka ML

3anuch JeHCTBUTENBHBIX unces B ML

Komanip! mosmyuenvst nH(opMariy o JaHHBIX, XPAHSIIUXCS B Pab0YeM POCTPAHCTBE
PopMarsl BbIBOZA YACIIOBBIX JaHHBIX B ML

N3menenus hopmara BEIBO/IA pe3y/IbTaTOB BhIuKcieHust B ML
Onpenenenyie TUIa EpeMEHHbBIX B cucreme ML

IIpaBuita cocTaBiieHNs IMEH NIEPEMEHHBIX.



22.
23.
24,
25.
26.
27.
28.
29.
30.
3L
32.
33.
. Iopsimok nevicTBrid 1yt moctpoeHus Tpaduka GyHKIpH Buaa y = f(x).
35.
36.
37.
38.

39.
40.
41.
42.
43.
. IpaBuna 3anmcu KomMaH B m-(aiinax.
45,
46.
47.
48.
49,
50.
51
52.
53.
. Haznauenue gpyHkimii menu u eval.
55.
56.
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OCHOBHBIE CICTEMHBIE ITepeMeHHbIe ML.

Orneparwy, ucrions3yembie B ML. Topsiok yObIBaHHSsI IPUOPUTETA OTIEPALIHA.
IIpencrapisitoTest BeKTopa v Matpuiisl B ML.

3arch MaTPUYHBIX U TIOAJIEMEHTHBIX oneparwii B ML.
CriocoObI 3a/1aHust BEKTOPOB B ML,

Crioco0b1 0OpareHust K 3/IeMEHTaM BEKTOPOB ¥ MATPHIL,
Xapakreprcrrka yskimn length()?

OOGparieHue K mocieaHeMy JIEMEHTY BEKTOpa.

KomaHip! opmupoBaHusi 0COOBIX MATPHII.

OyHKIMN 00paOOTKH BEKTOPOB 1 MATPHIL,

Komanie1 moctpoerust rpadvkoB (PyHKITUH OHOM MIePEMEHHOM.
Komansipl moctpoenust rpadukoB (pyHKIMH BYX MEPEMEHHBIX.

[Mopsimok feficTByiA it mocTpoeHus rpaduka GpyHkiwm Buna z = f{x,y).

[Mopsiiok AeHCTBHIA TS TOCTPOCHHUST HECKOJIBKUX TPAUKOB B OJTHIX KOOPAMHATHBIX OCSIX.
YpagsieHue BHEIHUM BUIOM Ipaduka.

[Topsiiok AeHCTBHI TS TOCTPOCHUST HECKOJIBKUX TPA(UKOB B PA3HBIX KOOPMHATHBIX OCSIX B OJTHOM
OKHE.

Cpencrtsa [yt IOCTpOSHUS Tarpamm B cucteme ML.

[pencrasnenue nonmHoMa B cricreme ML.

YHCII0 JIEMEHTOB B BEKTOPE, OIPEICIISFOIIEM TTIOJTMHOM.

mM-aiisl B cucreme ML.

Buier m-gaiinios B cucteme ML.

Coznanne M -aiina B cucreme ML.

BeoB ¢aiin-mporpammet B ML.

Crpykrypa aitna-¢pyakimm B ML.

BboB gaiin-gpyskimm 8 ML.

Ormcanvie GyHKIMH ¢ HECKOMBKIMH BXOJTHBIMU U BBIXOTHBIMU MTapaMeTpaMHL.
Koman el BBOZIa JaHHBIX C KiaBHaTypsl B ML.

Koman i1 BbIBOZIa TaHHBIX HA MOHUTOP B ML.

Oneparops! 1uksa B ML.

Oneparopsl [Uist OpraHu3aliuy BeTBieHui B ML.

Hasnauenne komany break, return u exit.
Komante! uist opranmzanmu muasnora B ML.
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6. YYEBHO-METOAUYECKOE W HWH®OPMAIMOHHOE OBECIIEYEHHUE
AU CHUITIINHBI

6.1. Ciucok HCTOYHUKOB U JINTEPaTypPbl
OcHoBHas

1. Kpacasun, A. B. KomnsroTepHsiii mpaktukyMm B cpenie MatLab: yuebnoe mocobue asist By30B
/ A. B. Kpacasumn, f. B. Xymarynos. — 2-e u3a. — Mocka: U3gatensctBo FOpaiit, 2019.
— 277 c. URL:https://biblio-online.ru/bcode/442328.

2. ITmwxypun A.A. MeToabl B CpeACTBa HAyYHBIX HcCieaoBaHMi: yueOHUK/ A.A. ITwxypuH,
A.A. IIwxypun (mi1.), B.E. ITatokoB — Mocksa: UHOPA-M, 2021. — 264 c.

3. Tumoxun, A. H. MonenupoBaHue cucTeM yIpaBieHHUs ¢ npuMeHeHueM MatLab: yueOHOe
nocobue / A. H. Tumoxwun, 0. JI. Pymsuues; mox pen. A. H. Tumoxmna. — Mocksa:
NH®PA-M, 2020. — 256 c. - URL.: https://znanium.com/catalog/product/1117213.

JlomostHuTEIbHAS

1. Tanymkun, H. E. DBblcokoypoBHEBbIE  METOJbl  MPOTPAMMHUPOBaHHS.  SI3bIK
nporpammupoBanusi MatLab. Yacte 1: yuebnuk / H.E. Tlamymxkwna. - PoctoB w/:
W3narensctBo  IODY, 2011. - 182 «¢. - Tekcr: oanekrponnsii. - URL:
https://new.znanium.com/catalog/product/550402.

2. Hunt, Brian R. Matlab: oduumaneueiii yue6Hbl Kypc KeMOpHIKCKOro yHHBEpCUTETA.
M.: Tpuymd, 2008. 352 c.

3. Anexcees, E.P. MATLAB 7 (Camoyuurens) / E.P. Anekcees, O.B. UecnokoBa. M.: NT
Press, 2006. 464 c.

4. Kypbamosa, E.A. Matlab 7: camoyuurens / E.A. Kypbarosa M.: [lnanextuka, 2006. 256
c.

5. Konecos 0. b., Cennuenxos 0. b. Moaenuposanue cucrem. JluHaMuyeckue U ruOpuIHbIe
cuctembl. Yuebnoe nocobue. — CII6.: BXB-IlerepOypr, 2012. — 224 c.: un. ISBN 5-
94157-578-5
6.2. Ilepeuens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHUKALMOHHOH ceTH « AHTepHEeT»

1. Odunnaneueiii caiit MATLab [anextponHslii pecypce]. - https://www.mathworks.com. -
3ary. ¢ 9kpana. - f3. aHri.

2. lentp xomnerenimii MathWorks [anmektponHsiii pecype]. - http://matlab.ru. . - 3arm. c
JKpaHa.

3. ABTOMaTH3MpPOBAaHHOE MOJICITUPOBAHHUE. - [3JIEKTPOHHBIN pecypc]. — Pexxum noctyma:
https://studfiles.net/preview/6224300/

4. Boponasckas 1.B. Beenenue B cuctemy MATLAB Mertoanueckoe mocobue. — AcTpaxaHb:
AI'TY, 2004- 48 c. [snexTpoHHBIN pecypc]. — Pexxum noctymna
http://mathmod.asu.edu.ru/images/File/ebooks/matlab.pdf

5. Hayka kak 00beKT KoMIbloTepu3aiui. KOHCIEKT JEKIHA MO JUCITUTITMHE
«KoMmbproTepHbIe TEXHOJIOTHH B HAYKE U 00pPa30BaHUM». - [JIEKTPOHHBIN pecypc]. — Pexxum
nocryma: https://lektsii.org/12-85562.html

6. OCHOBBI HayYHBIX UCCIIEIOBAaHUI. DIEKTPOHHBIN YIEOHUK ISl TUCTAHIIHOHHOTO
00pa3oBaHmsl. - [ANEKTPOHHBIN pecypc]. — Pexxum mocryma:
http://lib.kstu.kz:8300/tb/books/ONI/index.htm

7. OCHOBBI YNCJICHHBIX METOJIOB. - [JIEKTPOHHBIN pecypc]. — Pexum gocryna:
https://studfiles.net/preview/2592654/

8. Uen K., Ixubnun I1., UpBuar A. MATLAB B MmaTematndeckux uccienoBanusx: [lep. ¢

anri.— M.: Mup, 2001.-346¢. ui. [351eKTpoHHBII pecypc]. — Pexxum nocryna:
http://www.apmath.spbu.ru/ru/staff/smirnovama/files/chen__dzhiblin__invirg___ Matlab_v_
matematicheskih_issledovaniyah.pdf


https://biblio-online.ru/bcode/442328
https://znanium.com/catalog/product/1117213
http://mathmod.asu.edu.ru/images/File/ebooks/matlab.pdf
http://lib.kstu.kz:8300/tb/books/ONI/index.htm
https://studfiles.net/preview/2592654/
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6.3. IlepeyeHb coBpeMeHHBIX NPOodecCHOHANBHBIX 0a3 JAHHBIX M MH(OPMAILMOHHO-
CIIPABOYHBIX CHCTEM

Joctyn k nmpodeccuonanabHbIM 0a3zam maHubIX: https:/liber.rsuh.ru/ru/bases

HMHdpopMaLroHHbIE CLIPABOYHBIE CUCTEMBI:
1. Koncynbsrant [lmtoc
2. Tapant

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHDBI.

MarepuanbHO-TeXHHUECKas 0a3a BKIIOYALT:

COBpEMEHHBIM KoMIbloTepHBIH Kiacc JlabGoparopus unbopmatuku — aya. Ne 203,
OOBEAMHEHHBIN  JIOKAJbHOM MH(POPMAIMOHHOM CEThIO IO TEXHOJOTMHM  KJIMEHT-CEpBED,
WHTETPUPOBAHHOM B JOMEH C BbIX0J10M B IHTEpHET:

ArnmapaTtHble CpeaCcTBa:

1 koMIbrOTEp MpemnoaaBarens, 12 KOMIBIOTEPOB 00YYAIOIIUXCS, MAPKEPHAs 10CKa, IPOEKTOP

[TporpamMMHBI€ Cpe/CTBA:
1. CucteMHbIe IPOrPaMMHBIE CPECTBA - oneparonHas cuctema Windows 7 (nunensus 68526624)
2. ITporpammustii maker MATLAB. (nunensus 647526)
3. IporpamMmusiii maker Mathcad Education - University edition (mumensus 2996385 ot 14.06.2019)
4. TlpukiaaHbie IpOrpaMMHBIE CHCTEMBI 001Iero HazHadeHus - Microsoft office 2010 Pro (numensus
49420326 ot 08.12.2011)
5. Microsoft Visual Professional 2019 9 (surensust 63202190)
6. Mozilla Firefox 52.8.1 ESR - ¢cBoOOHBIH JOCTYII.

8. OBECIIEYEHHME OBPA30OBATEJIBHOI'O IMTPOLECCA IS JIUIL C
OI'PAHMYEHHBIMHA BO3MOKHOCTAMMU 310POBbs 1 UHBAJIM1OB

B xoze peanuzanuu IMCUUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOLIME JOIIOJIHUTEIBHBIE METOIbI
00y4eHUs1, TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTeCTallii 00y4aroIInXcs B
3aBUCHUMOCTH OT UX UHIUBUAYATbHBIX OCOOEHHOCTEH:

® IS CIENBIX U CITa00BUIAIINX:

- nekuuu oOopMISIOTCA B BHAE ayauodaiiia WK 3JIEKTPOHHOTO JTOKYMEHTa, JOCTYITHOIO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- THCbMEHHBIE 3aJJaHUSl BBITIONHSIOTCSA HAa KOMIBIOTEPE CO CHEIHAIU3HUPOBAHHBIM
IPOTPaMMHBIM 00€CIIeYCHUEM, HITH MOTYT OBITh 3aMCHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;

- QIS BBHINIOJHCHHS 3aJaHusl TIPU HEOOXOJUMOCTH MPEAOCTABISICTCS —YBEIUYHBAOIICE
YCTPOMCTBO; BOZMOYKHO TaKK€ UCIIOJIb30BAHUE COOCTBEHHBIX YBETUYUBAIOIINX YCTPOUCTB;

- MIUCbMEHHBIC 3aJIaHUs 0(POPMIIIIOTCS YBEITHUESHHBIM MIPU(TOM;

- DK3aMeH | 3a4€T MPOBOASITCS B YCTHOW (pOpMe UM BBIMONHSIIOTCS B MHUCHbMEHHOW (hopMe Ha
KOMITBIOTEPE.

® IS TIYXUX M CIIA0OCIBIIIANINX
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- JeKkuuu OoQOpMIAIOTCA B BHAE IEKTPOHHOIO JOKYMEHTa, JHOO MpenocTaBiseTcs
3BYKOYCHJIMBAIOIIAs arnapaTypa WHAUBHUYaJIbHOTO MOJIb30BAHMS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM (hopMe;

- K3aMeH U 3a4€T MPOBOJATCA B MMCHMEHHOM (hopMe Ha KOMITBIOTEPE; BO3MOXKHO MPOBEICHUE
B (hopMe TECTUPOBAHUS.

e JUIs JIUL C HAPYLIEHUSIMH OIIOPHO-/IBUTATEJIBHOTO alapaTra:

- JIeKUMH O(QOpPMIIIOTCA B BHJE UIEKTPOHHOIO JOKYMEHTAa, AOCTYIHOIO C IOMOILBIO
KOMITBIOTEpA CO CHEIHMATHM3UPOBAHHBIM TPOrPAMMHBIM 00eCTIeUeHHEM;

- IIMCbMEHHbIE 3a/laHUs  BBIOJHAKOTCS Ha KOMIBIOTEPE CO CHELHUATU3HMPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEYEHUEM;

- 9K3aMEH M 3au€T NMPOBOAATCSA B YCTHOM ()OpME MM BBINOJIHSIOTCA B NUCbMEHHOW (hopMme Ha
KOMITBIOTEPE.

ITpu HEOOXOIUMOCTH NpeyCMaTpUBAETCs yBEINUYEHUE BPEMEHHU AJIs IIOATOTOBKU OTBETA.

[Iponienypa mpoBeneHus] TPOMEKYTOYHOM aTTeCTallly A1 00yYaroIUXCsl yCTaHABINBACTCS
c yu€TOM MX MHIMBHIYyaJbHBIX NCHUXO(PHU3NUECKUX ocoOeHHOcTell. IIpomexyTouHas arTtecranus
MOXET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.

IIpu mpoBeneHUM MpoOLETyphl OLIEHUBAHMS pPE3YJIbTaTOB OOY4YEHHUs IpeayCMaTpUBACTCS
UCTIOJIb30BAaHNE TEXHUUYECKHUX CPEICTB, HEOOXOIMMBIX B CBA3M C HHIUBUAYAJIbHBIMU
O0COOEHHOCTAMHU 00ydaroIuxcs. OTH CPEACTBA MOTYT ObITh IPEJOCTABIEHBl YHUBEPCUTETOM, WM
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBeneHnre  mpoueaypbl  OICHWBAaHUS  PE3YJIbTaTOB  OOyYeHHUS  JOMYyCKaeTcst ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecneunBaeTcst OCTyn K HH()OpMAMOHHBIM M OuOImorpaduyeckuM pecypcam B CETH
WuTtepHeT ans Kaxoro odyyaromerocs B popmax, aaanTUPOBaHHBIX K OTPAHUYEHUSAM UX 310POBbS
¥ BOCHIPUATHS HH(OPMAITIH:

® IS CIICNIBIX U CIIA0OBUISIINX:

- B ICYATHOH (pOpME yBEITMICHHBIM MIPHUPTOM;
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

® IS TIIYXUX U CIA0OCIBIIIANINX:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e Ui 00yYaroIUXCs ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEIBHOTO arapara:
- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

Y4eOHble ayJUTOPUU IUIsi BCEX BHJIOB KOHTAKTHOW M CaMOCTOSATENBHOW pabOTHI, HaydHas
O6ubnMoTeka M MHbIE NMOMEUIEHHs JUIs OOy4eHHUs OCHAIIEHBI CIEeUaTbHBIM 000pYy/IOBaHHEM U
y4eOHBIMH MECTaMH C TEXHUYECKHMHU CPEACTBAMHU O0YUICHUSI:

e JUIs CIENbIX U cIa00BUIAIINX:

- YCTPOMCTBOM Uil CKaHUPOBaHUs U uTeHus ¢ kamepoil SARA CE;

- mucrieeM bpaiinst PAC Mate 20;

- npuntepoMm bpaitns EmBraille ViewPlus;

e JUIS TIYXHUX U cIa00CTBIIIAIHNX:

- ABTOMATH3MPOBAHHBIM pPAa0OYMM MECTOM U JIIOJEH C HapylIeHHeM ciayXxa |
¢71a00CIIBIIIAIINX;

- aKyCTUYECKHI yCUITUTENh U KOJIOHKH;

e Ui 00yYaroIUXCs ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEIHHOTO arapara:
- IEPEABIKHBIMU, PETYJIUPYEMBIMH dproHomMuueckumu napramu CHU-1,
- KOMITBIOTEPHON TEXHUKOH CO CIIEIMAIbHBIM TPOTPAMMHBIM 00ECTICUCHHEM.
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9. METOAUYECKHUE MATEPUAJIbBI

9.1. [Li1aHbI NPAKTUYECKUX 3aAHATHI

Ounas ¢popmbl 00yyeHHs

Henn:

IIpakTuyeckasi pa6ora Ne 1. (4 yac.) OcHoBbl padoTsI ¢ cucremoit MATLAB.

1 O3HaKOMHTBCS ¢ KOMaHAHBIM OKHOM CHCTEMBbI, 33/IaHUEM 3HAYCHHI MEePEeMEHHbIM, UX BBIBOJOM
10 YMOJYaHHIO ¥ OJIOKMPOBKOU BBIBOJA C TIOMOIIBIO TOYKH C 3ATISTOM.

2 IlomyunTh HaBBIKK PaOOTHI B KOMaHAHOM pexkume MatLab.

3 OcBouTh 3aluCh apUPMETHUECKUX BBIPAKCHHM, W3YYUTHh JJICMCHTAPHBIC ONEpaluud |
MaTemaruueckue (yHKIUHU Ha si3pike MatLab.

3aganue:
1. U3yuuts TEOpeTHUECKUN MaTepuanl MeToAnuYKH (Tema 1.1)
2. OTBeTUTHh Ha KOHTPOJIbHBIE BOTIPOCHI
3. Brrumcnure ykazaHHoe apuMeETHYECKOe BhIpaxkeHHWe (10 BapwaHTaMm). YKaXHTE
MIOCJIEIOBATEIBHOCTD HaKaTUsl KiaBuil. CpaBHUTE MOITYYEHHBIA PE3YIbTaT C PUBEACHHBIM
OTBETOM
ananme Brruncnute ykazaHHOe apu(MeTHYeCKoe BhIpaKEeHUE. Y KOKUTE
Mzzl[tlab MOCJIEI0BATEIBHOCTD HAKATH KilaBuiia. CpaBHUTE MMOTydeHHBIN pe3ynpTar ¢ |[OTBeT
MPUBEICHHBIM OTBETOM.
1 2 3
(124-6L-5.25)-13.5+0.111
1 —— - - 599,3
0.22
(14+23+%):9.6+2.13
2 — ——— 6179,5
0.0004
(6.6-32)-52
3 6.6-311)33 2,5
(21-1.25): 2.5
2625-2.22
4 — = 2,8095
(31+4375):19%
0,134 + 0,05
5 . . 3 0,0115
184 -12-£.2¢8
(58 £ -36-):0.8+21-0,225
6 - —— - 0,56071
8.75-0.6
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0216 156 ]: 0.5
7 015 2
(7.7:24.75+2)-4.5
. 15+0,22:0,3-0,96 0>
(0.2—2)-1.6 !
(2+0.425-0.005):0.12
9 = S 0,25
3(]:5—?—3:?
31425 46-21 [ o005 __)
10 . | ——— 45,7 | 0,19231
25-11 46+217 L-01258 |
0.725 +0.42(6 )
11 : :42(6) .0.25
0128 —6.25—(0,0345:0.12) 0,04492
(4.5-12-6.75)-0.(6)
12 — : L 0,17068
(3.333.03+0.222-3)-22
(5L-4i):5L
13 =t .34 = 0,28571
(42+0.75)-3%
14.0.22:03-0.96
14 _ 0,19048
(02-3) 168
(401 -382):109 (0,875 - ). 2
15 Sl = - L 166,67
0,008
(68.023—66.028): 61+~ -4.5
16 - o F A 8,7028
0,042 + 0,086
(2.1-1.965):(1.2-0.045) 4
17 - — - — -17,397
0,00325: 0,013 0.2-0.73
(1.88+2.127)-0.01875
- +8.29
18 0.625-£:3.13 ' 8,2441
3:0.,4-0,009:(0.15:2.5)
19 13,79
0.32-+0.033—(5.3—3.88)
(34.06 —33.81)-4 4
20 e J 133 — 7.4825
6.84:(28.57-25.15) 21

4. Tlo pesynpTaTam paOOTHI JOJKEH OBITH COCTaBIEH OTYET, COJEPXKAIHi TEKCTHI
WHAUBUAYAIbHBIX 3a/laHul, koMaH el ML nmst pernenust 3aaa4y

Jlureparypa.
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KpacaBun, A. B. KomnbrorepHsiii nmpaktukyMm B cpene MatLab: yue6HOEe mocobue st By30B /
A. B. Kpacasun, . B. XKymarynos. — 2-e uzn. — Mocksa: M3natensctBo FOpaiit, 2019. —
277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3anus K BbIIOJHEHHUIO.

1 B koMaH1HOM OKHE 3a7]aTh 3HAUEHUS IEPEMEHHBIM.

2 3amucaTrh BbIpaKeHHE Ha s3bike MatLab. Ecnu BepakeHne He ymemaercs B CTPOKE BBOJA,
IPOJOJKUTD €r0 B APYTOi CTPOKE, UCIIOJIb3Ysl CUMBOJI IPOJOJKEHHUS (.. .).

3 1514 BBIBO/Ia 3HAYCHHS BBIPAXKEHHUS HE CTABUTD I1OCJIE HErO TOYKHU C 3aISATOM.

IIpakTuyeckass padora Ne2. (4 4yac.) Pabora ¢ BcTpoeHHbIMH (QYHKUIMSIMH B cpeje
Matlab.
Heab: HAYyYUTHCS MPOBOAUTH BHIYMCICHUS ¢ BCTPOCHHBIMH (DYHKIUSIMU IIPH 32JaHHBIX
3HAYeHHUAX KOIPPUUMEHTOB M HA YKAa3aHHBIX OTPe3Kax.

3aganusn:
1.  U3yuuTh TEOpETUYECKUI MaTepuant METOANYKH (Tema 1.2)
2. OTBeTUTH Ha KOHTPOJLHBIC BOIPOCHI.
3. Boruucnute N 3HaueHwi GyHKIMK HA 33JaHHOM OTpe3Kke. Ha skpaH BBIBECTH 3HAUCHHUSI
apryMeHTa U 3HauCHUS QyHKIIHH.

Bapuaunrtbl
OyHKITUA Otpesok KommaecTpo pa3zOueHuit
1. y(x) = SRXCOSY [027] N=10
x+1
2. yx)=In(x+ Dy +e = [-02,4] N=9
3. y(x) = x>tg~/arcsin x [0,0.3] N=7
4. y(x)=xsmx+x~ 10,1] N=10
x+1

5. y(x) = % [0,3] N=8

1+ ——

A1+ x

lC',s'mx 4 ecos X

6. y(x)=—5 [7,37] N=8
X

7. y(x)=ctg(x? +1)-(sim2x+cos2x)  [-1,1]  N=7

8. ¥(x) =log (x2 +1)sin 21 [[1,1]  N=10
2 x“+1
9. y(x):‘x3 + 22 —3‘ sin o [22] N7

3 -
10. 3(x) — x+1 smx+1 [-2.2] AN=9

|x|+l -cosx+2
2

11, y(x) = (Ig(tg( x/2)) — cos(x) / sin (x)) [-3:3] N=7


https://biblio-online.ru/bcode/442328
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2
12. y(x)= cﬂs(zx)ﬁm [0;1.5] N=15
13.  y(X) = x*sin(x+2)+cos(x-1) [-3, 2x] N=12
14. v(x) =lg(cos(x) —2sin(2x) + 25) [— ?; 2m]  N=10
sins (s +x°
15. Y(X)=H,;1—;xs+} [7,3] N=9
16.  y(x)=(x?cos(x))/sin(x) [-pi, pi] N=8
EZ}{ _l_Eslux
17. }’(X:] = T [O, TI:] N=10
18.  y(X)=yx = 2" [1, 5] N=10
19.  y(X)=x5*V|cos(x)| [0;0.3] N=7
20, Y(X)=[2-X|-y/ |2 3/¥] [-4.4] N=9

4. OnpenenuTb 3Ha4€HUs BbIPAXKEHUM

n 1 n
(go 371 2n

In—50|

1. BeruuciauTs: , [Ie N—HOMEP BapHaHTA.

2. BoruncnuTh BeIpaXKEHHE MIPH 3a/IaHHBIX 3HAYCHHSIX TapaMeTPOB, UCIIOIB3Ys OlepaTop
1{/_3 5 o w o I.'E
a’*—n-vVb.rnea = ct (—) b =e'" —In(n),
IIPUCBAaNBAHUS: » T 9\z) )
r7ic N—HOMEp BapHaHTA.
3. Co3path nporpaMmy JJist BBITOJTHEHUS JCHCTBUM:
a) YUCJIO Z1MIEPEBECTH B SKCIIOHEHIMABbHYIO (OopMYy;
0) uncI0 Z2MIepeBECTH B anredpandeckyio popmy;
B) BBIYHCIIUTD 33JJaHHOE BBIPAKCHHE Z3, ECITH
1 . n b 3z122—12,
Ziy=——+n'i, z =—-€15-n 3 = ———
n—15 30

|z2|

5. Ilo pesynpraram pabOThl JOMKEH OBITH COCTaBJIEH OTYET, COJAEPX AIIUN TEKCTHI
VHJIUBUYAIbHBIX 3aJaHnii, KoMaH bl ML s pemenus 3agau

Jluteparypa

Kpacasun, A. B. Komnbrorepsslii npaktukyM B cpefe MatLab: yueGHoe mocobue jist By30B /
A. B. Kpacasun, . B. XKymarynos. — 2-e uzn. — Mocksa: M3natensctBo FOpaiit, 2019. —
277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3auus K BBIIOJHEHHUIO:

1 B komMmaHJHOM OKHE 3a]1aTh 3HAYECHUS IEPEMEHHBIM.

2 3ammcarh BeIpakeHHe Ha s3bike MatlLab. Ecnu BbIpaskeHHe HE yMmeliaeTcss B CTPOKE BBOJA,
MIPOJIOJDKUTD €T0 B IPYTOM CTPOKE, UCTIOIB3YsI CHMBOJI TIPOJOJDKEHUS (.. .).

3 [Ins BbIBO/IA 3HAUEHMS BBIPAXKEHUS HE CTABUTH MOCIIE HErO TOUKH C 3aIATOM.


https://biblio-online.ru/bcode/442328

IpakTuuyeckas padora Ne 3. (8 uac) Bekmopa u mampuuypl.

Lenv: nayuumocsa pabomams ¢ éekmopamu u mampuyamu ¢ cpede Matlab.

3aoanus.
3aoanue 1. 3yunth TeopeTrueckuii Matepuai. (pazoen 2.)
3aoanue 2. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

3aoanue 3. Bemonuuts 3a1a4n 1Mo Bapuantam B cpeae Matlab/
Jlns ABYX 3aJaHHBIX BEKTOPOB a W D ONpEneNuTh UX CyMMy U TPOU3BEACHUE HX

3JIEMEHTOB.
Bapuanmui
Ne McxoaHble gaHHble No McxoaHble AaHHble
BapuaHTa BapuaHTa

1 A=[0,1,2,3,4,5,6,7,8,9] 11 A=[1,2,3,4,5,6,7,8,9,0]
B=[1,2,3,4,5,6,7,8,9,10] B=[1,2,3,4,5,6,7,8,9,10]
2 A=[0,1,2,3,4,5,6,7,8,9] 12 A=[1,2,3,4,5,6,7,8,9,0]
B=[2,3,4,5,6,7,8,9,10,1] B=[2,3,4,5,6,7,8,9,10,1]
3 A=[0,1,2,3,4,5,6,7,8,9] 13 A=[1,2,3,4,5,6,7,8,9,0]
B=[3,4,5,6,7,8,9,10,1,2] B=[3,4,5,6,7,8,9,10,1,2]
4 A=[0,1,2,3,4,5,6,7,8,9] 14 A=[1,2,3,4,5,6,7,8,9,0]
B=[4,5,6,7,8,9,10,1,2,3] B=[4,5,6,7,8,9,10,1,2,3]
5 A=[0,1,2,3,4,5,6,7,8,9] 15 A=[1,2,3,4,5,6,7,8,9,0]
B=[5,6,7,8,9,10,1,2,3,4] B=[5,6,7,8,9,10,1,2,3,4]
6 A=[0,1,2,3,4,5,6,7,8,9] 16 A=[1,2,3,4,5,6,7,8,9,0]
B=[6,7,8,9,10,1,2,3,4,5] B=[6,7,8,9,10,1,2,3,4,5]
7 A=[0,1,2,3,4,5,6,7,8,9] 17 A=[1,2,3,4,5,6,7,8,9,0]
B=[7,8,9,10,1,2,3,4,5,6] B=[7,8,9,10,1,2,3,4,5,6]
8 A=[0,1,2,3,4,5,6,7,8,9] 18 A=[1,2,3,4,5,6,7,8,9,9]
B=[8,9,10,1,2,3,4,5,6,7] B=[8,9,10,1,2,3,4,5,6,7]
9 A=[0,1,2,3,4,5,6,7,8,9] 19 A=[1,2,3,4,5,6,7,8,9,0]
B=[9,10,1,2,3,4,5,6,7,8] B=[9,10,1,2,3,4,5,6,7,8]
10 A=[1,2,3,4,5,6,7,8,9,0] 20 A=[2,3,4,5,6,7,8,9,0,1]

B=[10,1,2,3,4,5,6,7,8,9]

B=[10,1,2,3,4,5,6,7,8,9]

38

3aoanue 4. I[J'I}I 3aJaHHBIX BEKTOPOB ad U b I[JIHHOﬁ n (3Ha‘-ICHI/I}I 9JICMCHTOB BCKTOPOB U UX
AJIMHY CTYACHT 3a4acT CaM) BBITIOJTHUTH HpeO6p330BaHI/I${ N BBIYUCIICHHUA B COOTBETCTBHH C

BApHUaHTOM.
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Bapuanmowi

1. B BekTope @ 3neMeHThl ¢ HoMepamu OT N1 1o N2 yaBouTh, a B BekTope b 3ameHuTh Mx
CpeIHUM apu(PMETHUECKUM.

2. OOpaszoBarh HOBBIM BekTop C = [al, a2, ..., an, b1, b2, ..., bn], onpenenuts ero
MaKCI/IMaJIBHbe/'I nu MI/IHI/IMaHBHBIﬁ A3JICMCHTEI U IIOMCHATH UX MECTaMU.

3. Oo6pa3zoBatb BekTop C = [a], a2, a3, b4, bs, ..., bn] u ynopsaouuts ero mo Bo3pactaHuio u
yOBIBaHMUIO.

4. OGpasoBaTh BekTOp C = [a3, a4, ..., an, b1, b2, b3] u nepecraButk s1eMeHTHI BeKTOpa C B
obpaTHOM mopsiake. Pe3ynbTar 3amnucarh B HOBBIA BEKTOP.

5. Ilosy4uTs BEKTOp X, COAEPIKAIIMMI yABOCHHBIC 3HAYECHUS 3JIEMEHTOB BEKTOpa a, U BEKTOP
Y, COAepXKaIlMii yYTPOGHHbIE 3HAYEHHWs OJIEMEHTOB Bektopa b. Ompemenuts cpenHee
apru(METHIECKOE KaXKI0TO BEKTOPA.

6. Brrumcauth cpeaHee apI/I(bMCTI/I‘leCKOG QJIEMCHTOB  JIBYX  BCKTOPOB. 3aMEHUTH
MHHHUMAaIbHBIN YJIEMEHT IIEPBOro BCKTOpa Ha MaKCHMAaJILHBIN 3JIEMEHT BTOPOTO.

7. Ilomy4nTh 1Ba HOBBIX BEKTOpA, COCTOSIIMX U3 JIEMEHTOB MCXOAHBIX BEKTOPOB, HAUMHAs
¢ Homepa Nl 1o Homepa N2. HaiiTi cyMMy MUHUMAIIbHBIX 3JIEMEHTOB HOBBIX BEKTOPOB.

8. 3aMeHHTH HYJIEM MHUHUMAJILHBIA 3JI€MEHT BCKTOpa a U MaKCHMAaJIbHBIM 3JIEMEHT BCKTOpa

9. BpluucnuTh NpOU3BEIECHUE D3JEMEHTOB BEKTOpPOB ¢ Homepamu oT Nl go n2. Haiitu
MUHUMAaJbHbIE 3HAYCHHs] BEKTOPOB U 3aMEHUTh IIOCIEAHHUE OJJIIEMEHTHI BEKTOPOB UX
MUHUMYMaMHU.

10. O6pazoBats BekTOp C = [a2, a3, a4, b3, b4, ..., bn]. Dnements! ¢ HOMepamu ot N1 g0 N2
3aMCHUTH CpeI[HI/IM apI/I(l)MeTI/ILICCKI/IM OTHUX DJICMCHTOB.

11. 3aman Bektop x=1:9. IlonyuuTs U3 Hero maTpuily 3-TO TOpSAKA, B KaXIOW CTPOKE
KOTOPOM 3amMcaHbl MOCIEI0BATENbHO 3JIEMEHTHI BEKTOPA.

12. 3aman Bektop x=1:4. Co3pmate Marpuly 4-ro MHOpAIKA, 3JIEMEHTHl KaXKIOW CTPOKHU
(cTonb11a) MaTPHULBI SBISIOTCS 3JIEMEHTaMU BEKTOpA.

13. 3amaHo 1ENoe YKCIO0 N U HEeNOYHCICHHBIN BeKTOp. [I0BTOPUTH KaXK/blid 3JIEMEHT BEKTOpa
n pas.

14, 3az[aH BCEKTOP, B KOTOPOM €CTh HYJICBBIC 3JICMCHTEI. Ka)KI[BIﬁ HyneBOﬁ 9JICMCHT 3aMCHUTD
CpeaAHUM apI/ICI)MeTI/I‘-ICCKI/IM QJICMCHTOB BCKTOpPa

15. 3agan BekTop x=1:9. [lonyuuTh U3 HEro Marpuily 3-ro MOpsAKa, B KaKIOM CTOJOIE
KOTOPOTO 3alMCaHbI MOCIEI0BATENbHO 3JIEMEHTHI BEKTOPA.

16. 3agan BekTop x=1:4. Co3naTh Matpuily 4-ro MOpsIKa, HA JTUATOHAISAX KOTOPOM CTOSUIH
Obl n11eMeHThI BekTopa. Eciu nuaronans kopoue size(X), TO 3al0IHEHHE HaYMHATh 1-TO AJieMeHTa
BEKTOpa X.

17. 3agaH BEKTOp, B KOTOPOM €CTh HYJIEBBIE 3JIEMEHTHI. KaKJIbIil HyJIEBOW 3JIEMEHT 3aMEHUTH
MaKCUMaJIbHbIM CPEIU 3JIEMEHTOB BEKTOPA.

18. 3agan BekTop x=1:16. IlonmyunTs U3 Hero MaTpuily 4-ro mopsjaka, B KaxJIOM CToJOLe
KOTOPOTO 3allMCaHbI MOCJIEI0BATENBHO 2JIEMEHTHI BEKTOPA.

19. 3aI[aH BCKTOpP, B KOTOPOM CCTb HCHYJICBBIC JJICMCHTHI. Ka)KI[LIf/'I HCHy.TICBOﬁ OJICMCHT
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3aMCHUTb MUHHUMAJIBHBIM CPCIU 3JICMCHTOB BECKTOPA.

20. 3aaH BEKTOp, B KOTOPOM €CTb HEHYJIEBblE 3J€MEHThl. KakIblii HEHYJIEBOH 3JIEMEHT
3aMEHUTh CPEIHUM 3HAYCHUE CPEIIU HIIEMEHTOB BEKTOpa

IlosnemeHTHEIE or€panru ¢ BEKTOpaMHu U MaTpHullaMHU.

3aoanue 5. Ilpu nomouy BCTPOEHHBIX (DYHKUMN Ui 3aMOJHEHHS CTaHAAPTHBIX MAaTpHIl,
WHJICKCAIIUN JIBOCTOYMEM H, BO3MOXXHO, OOBEIWHEHHS, I[MOBOPOTA WM TPAHCIIOHUPOBAHHUS
MOJIy4UTh cienytouie Matpuilpl. [Ipumenuts QyHkunn oO6pabOTKU JaHHBIX M TMO3JIEMEHTHBIE
OTepalny JIJIsl HAXOXKICHUS 3a/IaHHbIX BEJTUYHH.

Bapuanmui

(1 0 0 4 0 O]

01 00 40

0 01 0 0 4 6
1. A= m:maxZaiz-.

2 22333 o

2 2 23 33

2 2 2 3 3 3]

2 2 -1 -1 2 2]

22 -1 -1 2 2

22 -1 -1 2 2 6 6
2 A= 5= a;|.

22 -1 -1 2 2 21]2_111*

22 -1 -1 2 2

1 2 3 4 5 6]

-1 -2 -3 -4 -5 -6

4 4 4 4 4 4 .5
3 A= m= mn a;.

4 4 4 4 4 4 ij=l..6 7

5 5 5 5 5 5

5 5 5 5 5 5]

-1 -1 -1 1 1 1]

-1 -1 -1 1 1 1

-1 -1 -1 1 1 1 6
4. A= =>ag -

2 2 2 3 0 skZ::lakk

2 2 2 0 0

2 2 2 0 3]
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11. Jns matpun A, B, C npoBepuTh BBINIOJIHEHHE clieaytonux ToxaecTB (AB)C=A(BC),
A:| 2 4 1 J
(AT+B)C=A"C+BC,rne |1 —2 3

IJ_ |
3‘go|c
| 5 1]

3'|
-3 1]

12. Bwmonnurs aelicteus A(A%-B)-2(B+A)B nan matpunamu

2 3 11 |2 ? 13|
RN
|5 3 0] | 5 13 21]
13. [IpoBeputh, ABIAAETCS JIM MaTpHUlla OPTOTOHAJILHOU
=| cos¥ Sty Jaﬁelée:l,qa:i,wzuz.s}.e:—l,qﬂ:ﬂ.
| —ESING  ECOSY | 3

14. Pemuts MaTpuuHbie ypaBHeHUss AX=B u XA=B u BbIIOIHUTH NPOBEPKY

2 130 |2 1 4
Az‘ 0 1 Q‘Jﬁz‘ 30 1‘
-1 2 1 -1 2 3

3aoanue 6 Vicnons3ys xomanay rand, co3nmath BekTopa al(2xn), b(2n)x1, c1X(2n) cocrosimue
W3 CIIy4ailHBIX 4YHCEll, PaBHOMEPHO pacmpeaeneHHbXx B auanazoHe or 0 go 1. Hcnonb3ys
MATLAB, naiitu:

a) CyMMY U pa3HOCTb BEKTOPOB a U C,

0) mpou3BeieHNE BEKTOPOB C U b,

B) HAMTH cpellHee 3HAaUCHHE HJIIEMEHTOB BEKTOpa a,

T') BBIYUCITUTH CYMMY 3JIEMEHTOB BEKTOpa b,

1) HAWTH MUHUMAJIbHBIN 1 MaKCUMaJIbHBIN JIEMEHTHI C, pe3yJIbTaT IPOBEPUTH COPTUPOBKOIA.

3aoanue 7 BriBectu 3Hauenus pynkuuu x(f) Ha orpeske [n-3n] ¢ marom 0. 1, rae n—Homep
BapHaHTa.



Ne OYHKIHA Ne DyHKIHA
1. 3 16. 5
7(x) = 30021.15(1’)) n e—Zx In(x+2) f(x)= % Lo % Jg(x+7)
_sin(x 3_ ctol-
2. cos’ (x)-3 _, 17. cos’ (x+1  _
f(xX)=——"—+e  -lg(x+4) f(x)=——"——+e  -In(7x+2)
tg(x)+4 sm(x)
3. 4 8. 4
F(x) = —‘;g (D*2 L 3% In(x—6) : )=S0 ) L sx ge(3e
+ cos(x) 2 —cos(x)
5 6
* fx) = S‘;ﬁi}(f)? +e7 lg(x +8) P flx)= C;j ;:Z( )2 e In(7x + 4)
3. _si113(x)—6 —ax 20. ~ sin 2(x) —x B
f(x)= 7afg(x) +e In(x+7) f(x)= 3+ A5 ) Asin(s) +e " -lg(4x —6)
6. 2 21. in> (v) —
F(x) = S‘;‘;’(E‘Y)(f)s e 1g(x+9) Fx) = % L In(3x - 4)
7. Siy)— 22. ) —
£(x) = % +e 5 In(x— 6) F(x) = % 4P 1g(2x - 5)
8. B cos® (x) 5y 23. B sin?(x) + 2 X
f(x)—m+e lg(2x +3) f(x)—mee lg(x —5)
9. o8’ (¥)-3 e IPNEAL - cost(x)  _ar
TO0= S e T MO A SR
10. ) 25. i 6
Fx) = —S“;t(’(f)) S e lg(x—3) Flx) = —7:;(;)"’3 ~ e . In(2x+6)
11. ~ cos” 2(x) o (3 26. B cos(x)-3 6
f(x)= 74 + cos(e) In(3x) f(x)= S ere(a) r2(9) +e lg(6x—2)
12. 27. 3
f="" E‘; ~.Jg(5x-2) f() = %ﬂ% £l n(Tx+2)
3. _ X 20y —
: f(x)= % fe  In(5x +1) 28 flx) = % L lg(3x—4)
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2 7
14. f(i’)_MJrej'_x-lg(S.HZ) 2. f(x)zw

- , +e " In(3x-2)
8+3sm(x) 1+ ctg(x)

15. Cosi’(v) s 30. o) . sar
f(x)—mw n(9x—4) f(x)——rg(x)_6+e lg(2x+4)

3aoanue8 . [1oAroTOBUTH OTYET B TEKCTOBOM PEIAKTOPE.

Jlureparypa.

OcHoBHas

1. Korkwmn TI.JI. KommbpioTepHOe MOACTUPOBaHHE (UINYECKUX  MPOIECCOB  C
ucnonb3oBanuem Matlab: yuebnoe mocobue mus Bysos/I'.JI. Korkun, JLK. Ilomos, B.C.
Yepkacckuii. — 2-e uza.,ucnp. 1 non. — Mocksa: M3garensctBo FOpaiit, 2020. - Ctp. 16 — 19.

2. MamonoBa T.E. HWudopmaumonusie TexHonoruu. JlabopaTopHbI MNpaKkTUKyM:
yueOHoe mocobue s cpeanero npodeccruonanbHoro oopasosanust/T.E. MamonoBa. — Mocksa:
UznatensctBo FOpaiit, 2020. Ctp. 82 — 85.

JlonoyHUTENbHAS

1. Anncumosna, I'.J]. McnonszoBanue MATLAB npu usyuenun marematuku. YacTthb
I:y4e6. mocobue / I'.Jl. Auucumona, C.M. EBceeBa, M.Jl. MpmisiBiieBa/ Muno6puayku Poccun,
OMI'TY.—-Omck : Uzn-Bo OMITY, 2018 — ctp. [smexktpoHHBIM pecypc| Pexum moctyma
https://www.omgtu.ru/reference/federal-innovation/products-of-the-
project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%IE%D0%95%20%D0%9F%DO0
%9E%D0%A1%D0%IEY%D0%91%D0%98%D0%95%20-
%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1
%8B%D1%88%D0%BB.pdf

2. Kypbarosa H.B., IlyctoBamoBa O.I'. OcuoBbel MatlLab B mpumepax u 3aaayax:
y4eOHO-MeToInYeckoe mocodue K MpakTHUKyMmy Mo Kypcy «llakeTsl KOMIBIOTEPHON anreOpbiy.
PocroB-na-Zlony: O®Y, - 2017. — ctp. 12 — 30. [OnekrpoHHbIli pecypc]. Pexxum nocryma:
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookMATLAB_Kurbatov
a_Pustovalova_ed.pdf

IIpakTuyeckas padora Ne 4. (4 yac) I'paduka 2D.
Heaps HayuuThesi cTpouth rpaduku pyHkuuii B cpexe Matlab.
3amanus
3aoanue 1. O3HaKOMUTBCS C TEOPETUUECKOMN YACTBIO.
3aoanue 2. OTBETUTH HA KOHTPOJIBLHBIE BOIPOCHI.
3aoanue 3. lloctpouts rpaduk GyHKIMH ¢ IpUMEHEHUEM orieparopa plot(t,y).
Bapuantsr.

y(t)=e “-cos(20-1), t=[0.1], At=0,01
y(t)=e “sin’(10-t), te[0.1], At=0,01
y(ty=e tsin’(20-1), te[0,1], At=0,01
i ti—e[-cuﬁilﬂ-t}_ t[0,2], At=0,01
y(t)=e"sin"(20-t), t[0,2]. At=0,01
y(t)=e"cos™(20-t), t=[0,2], At=0,01
y(t)=e"sin’(20-t), te[0.2], At=0,01
y(t)=Jt - sin(10-1), te[0.4], At=0,02
y(t)=Jt -sin’(10-1), t=[0.4], At=0,02

=
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https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookMATLAB_Kurbatova_Pustovalova_ed.pdf
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookMATLAB_Kurbatova_Pustovalova_ed.pdf
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10, Y(=tsin(10-), te[0.2], A=0,01
11, Y(U=(1-t)-cos(20-1), te[0.2], At=0,01
12 y(t)=(1-e “)-cos(20-1), t=[0,2], At=0,01

13 y(t)=sin’t=sin(10-t), te[0,x], At=0,01
y{t)=cos t-sin(10-t), t=[0,x]. At=0,01

14
15 y(t)=(1+e")sin(20-1), te[0.2]. At=0.01
B l+sir13[1+x3)
16. V141
x+8
r.!’l:I =
17. a
1+1g2 "
y= —
18. &
| —e*

af 2
1o, Y =N1=x"

y— T _ 9wl
20 V=2 -3 V.

3aoanue 4. lloctpouTh B 04HOM OKHe rpaduku 1Byx GyHKui y1(t) u y2(t) ¢ ucrnoibp30BaHUEM

omepatopa plotyy(...).
Bapuantsl

(=107, ya(t)=cos(20t), t=[0.1]. At=0.01
1;'.{1‘.g= 10, yo(t)=sin’(10-1), t=[0,1], At=0,01
yi(=10-e ", ya(t)=sin’(20't), t=[0.1], At=0.01
yi(t)=10-¢", y:(t)=cos(20-t), t=[0,1], A=0.01
yi(D)=10-€", yo(t)=sin’(20-1), t=[0.1], At=0.01
vi(0)=10-¢", y:(t)=cos’(20-1), t=[0,1], At=0,01
yi(1)=10-¢", ys(t)=sin’(20-1), t=[0,1], At=0,01
yi(0)=10-Jt . y(t)=sin( 10-1), =[0.4], A=0,02
yi()=10-Jt , ya(t)=sin’(10-1), t=[0.4], At=0,02

=
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vilt)=10-, ya(t)=sin{ 10-t), t=[0,2], At=0,01
(=104 1-1), ya(t)=cos(20-1), t=[0.2]. At=0.01

e =
= o

vi(()=10( 1-e7'). va{t)=cos(20:1). t=[0,2], At=0,01

H
N

yi(t)=10-sin’t, yo(t)=sin(10-), t=[0,x], At=0,01
vi()=10-cos’t, vo(t)=sin(10-t). t=[0,x], At=0,01

yi(0=10-(14€Y), yo(t)=sin(20-1), 1=]0,2], A=0,01

=
> w

15.

3aoanue 5. C nmomonipio omeparopa plot(t,yl,”S1°,t,y2,’S2’) mocTpouTs B OJHOM OKHE TpaduKu
nByx ¢yHkuuit y1(t) u y2(t). Ilpu noctpoernu rpadukoB BUA QYHKIHA, IPEIENbl, AT U3MEHEHHS
apryMeHTa U mapaMeTp S BEIOpaTh C HCIIOIB30BaHUEM Ta0II. 3
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Tabnuua 3
Ba-
pna Oynrunn ITapavieTpel (LBET MIHM, THI MAPKEPA, THIL HHHN)
T
l 2 3
1 }’l[t}=e'm., te[0,2x], At=0,2 JKenTriil, TOYKA, CIOMIHAR
ya(t)=cos(3-1), t[0,2x], A=02 Po30BRIL, KpY#OK, NYHKTHPHAA
5 |V (ty=e", te[0,2q], A=0,2 ['onyboil, kpecTHE, UITPHX-NYHKTHPHAA
ya(ty=sin’(), te[0,2a], At=0,2 KpacHgii, 3HaK nnoc, WIpnxosas
vi(t)=e~, te[0,2x], A=0,2 JeneHslil, TPEYTONEHHE BEPIIMHOI BIEBO, CILIOWHASA
3 . Crnmii EYTOMLHHE BEPIIHHOH BNPABO
ya(t)=sin’(t), te[0,2x], At=0,2 » TPEX P pazo,
MYHKTHPHAA
g (1)=0,05-¢", te[0,2x], At=0,2 YepHelil, nATHKOHEYHAR IBE34, WTPHX-TYHKTHPHAR
va(t)=60-cos(2-1), te[0.2x], A=0,2 | HKeurrruii, 3HaK nmoc, WrpHxoean
| 2 3
5 ¥ (t)=0,1-e", te[0,2x], A=0,2 Hemrriil, KBaOpAT, WITPHX-MYHTKTHPHAA
ya(t)=60-sin" (1), te[0,2r], At=0,2 PozoBetii, poMm0, urrpnxosas
vi{t}=0,1-e7", te[0,2a], At=0,2 [Nony0oil, TPeyroNbHIK BEPLUIHHOI BHI3, CIUIOIWHAA
6 2 KpacHzlil, TpeyronbHIK BEPIIHHON BEEPX,
ya(t)=60-cos™(2-t}, te[0,2x], At=0.2 fryTHpHAX
7 | (ty=0,1-e7", te[0,2a], A=0,2 Po30BEIil, THAK IUTHOC, IYHKTHPHAA
}fg{t}=ﬁﬂ~5in3(3 1), t=[0,27], At=02 lNonyDoii, MIATHKOHEYHAA 3BE304, IITPHX-NYHKTHPHAA
g | (t}=-.jrt- , te[0.2x], A=02 3eneHktil, INECTHREOHEYHAR 388314, WTPHXOBAA
ya(t}=2,5-sin(t), te[0.2x], At=02 HeorTriii, TOuKA, CNUOIIHAR
g ¥ [t}=Jt- , te[0,2x], At=0,2 Pozoemlil, Kpy#OK, NYHKTHPHAA
}fz(t)=2,5~5inz(t}, t=[0,2x7], At=02 lNonyDoii, KpeCTHE, IWITPHX-NYHKTHPHAA
10 vilty=t, te[0,2 7 ], A=0.2 KpacHglil, 2HaK nmoc, WTPHXOBAA
va(ty=8-sin{10-1), te[0,2x], A=0.2 3eneHslil, TPEYrOIBHHK BEPIIHHON BIEBO, CIUIOLIHAS
B CuHuil, TpeyroNsHIK BEPUIHHOI BNPARO,
111y (ty=1-t,te[0,2 7 ], A=0,2 nyeTHpHAX
ya(ty=6-cos(t), te[0.2x], At=0.2 YepHelil, NATHKOHEYHAA 3834, INTPHX-TYHKTHPHAA
12 (ty=1-e7, te[0,2n], At=0,2 ZesrTRIil, 3HAK IULIOC, IITPHXOBAA
ya(ty=2-cos(t), te[0.2xa], At=0.2 KpacHglil, KBaapaT, WTPHX-NYHKTHPHAA
13 L (ty=sin’t, t[0,2x], At=0,2 Po3zoBstii, poMmD, Lrtpnxosas
ya(ty=sin(10-t), te[0,2x], At=0.2 lNony0oil, TpeyroNnbHIK BEPUIHHOI BHIT3, CINIOWHAA
KpacHzlii, TpeyroibHHK E€PLIHHON BBEPX,
= 2 =
14 | ¥ (ty=cost, t=[0,2x], At=0,2 yHKTHPHAS
yva(ty=sin{t}, te[0,2x], At=0.2 Pozoeslil, IHAK IMHOC, IYHKTHPHAA,
15 20 (D=0,1-(1+e"), te[0,2x], At=0.2 lNonyDoii, IATHKOHEYHAR 3BE314, WITPHX-NYHKTHPHAA

y2()=60-sin(1), te[0.2x], A=0.2

3&.‘]{'.‘thifh WECTHREOHEYHAA IBEI1A, INTPHXOBAA
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3aoanue 6. C nomompio oneparopa stem(t,y2,”S2’) moctpouts rpaduk pyHkmn y2(t).
[Tpu nocTpoennu rpadukoB BUI QPYHKIUIA, TIPEACTIbI, AT U3MEHEHUS apryMEHTa U TapameTp S
BbIOpaTh U3 TabI. 4

Tabnuua 4
Bapn- o -
AT YHELUH [TapaveTpr (LUBET NEHHH, THII MAPKEPA, THII JIMHHHK)
1 2 3
1 ya(t)=cos(t), te[0.2x], A=02 PozoBmIL, Kpy#OK, NYHKTHPHAA
2 ya(t)=sin"(1), t=[0,2a], At=0,2 KpacHzlii, 3HaK nmoc, ITPHXO0BAA
3 ya(t)=sin’(t), t=[0,2a], A=0.2 Cunnii, TpeyronsHHK BEPIIHHOM BENPABD, MYHKTHPHARA
4 ya(t)=60-cos(2t), t[0,2x], Jenenklil, IHAK [UTIOC, INTPHXOBAR
At=0,2
5 y5(1)=60-sin"(1), te[0,2a], Pozoemiii, posb, mrpnxosan
At=0,2
6 }rl(t]=ﬁﬂ-c{]52|:2-‘[}* te[0,2q], KpacHzlii, TpeyroneHHE BEPIIHHON BBEPX,
A=02 IYHKTHPHAA
7 v-(1)=60-sin"(31), te[0,2x], lNonyDoii, MATHKOHEYHAA 3BE303, WITPHX-NYHKTHPHAA
At=0,2
8 ya(1)=2,5-sin(t), te[0,2x], Hemrruii, Touka, ciuUonHas
At=0,2
g y1(1]=2*5'5in2(l]., te[0,2a], lNonyDoii, KPeCTHEK, IITPHX-IIYHKTHPHAA
At=0,2
10 | y2(t)=8-sin(10-t), te[0,2x], 3enenklii, TPEYTONBHHE BEPIIHHOI BIEEO, CILUOLIHAN
At=0,2
11 | ya(t)=6-cos(t), te[0,2n], At=0,2 | YepHbii, nATHKOHEYHANA IBE30A, INTPHX-IYHKTHPHAA
12 | ya(t)=2-cos(t), te[0,2x], At=0,2 | Kpachslii, KBaapaT, LITPHX-NYHKTHPHAA
13 | ya(t)=sin(10-t), te[0,2x], At=0,2 | Fonyboii, TpeyronsHIK BEPIIHHON BHU3, CIIOWIHAA
14 | yo(t)=sin(t), te[0,2x], At=0,2 Po30BEIL, THAK MIHOC, IYHKTHPHAA,
15 | ya(t)=60-sin(t), t=[0,2x], At=0,2 | 3enenslil, WwecTHROHEeYHAA 31BE3/14, IWUTPHXOBAA

3aoanue 7. C nomomubto oneparopa stairs(t,yl,’S’) nmoctpouts rpadux pynkuuu y1(t).
[Tpu nocTpoenuu rpauKoB BUI PYHKIUA, TIPEAEIIb, AT U3MEHEHUS apryMeHTa U apameTp S
BBIOpaTh U3 Ta0IMI. 5



48

Tadnuua 5
Bapmu- o _ ) )
At DOyuxunn [MapameTps! (LBeT MHHHH, THII MAPKEPA, THI JIHHHH)
1 2 3
1 vi(t)=10-e = t=[0.5], Ar=0.2 UepHblii. TPEYTONBHHK BEPIUHHOH BBEPX, CIUIOLIHAR
2 vi(t)=e. t=[0.4]. At=0.2 UepHblii. IIECTHKOHEYHAR 38314, IVHKTHPHANA
3 vilt)= -Jrl- t=[0.100], At=5 Kpacuwiii. pom0. wrpHxosas
4 vi(t)=1-e ", t=[0,5]. At=0.2 YepHblii, TpEYTOJIbHHK BEPIIHHON BBEPX, CILIOLIHAA
5 y.{t}—il, te[0.10], At=0.6 Kpacuwiii, Kpy#ok, WTpHxoBas
f yi{t)=sm(t), t[0.2x], At=0,08 | 3enénulii, TO4KA, CILIOLIHAA
7 yi(t)= 1__?1 t[0.10]. A=0.6 ["onyDoil, TpeyrobHHK BEPIIHHON BBEPX, CIUIOLIHANA
R vi(D)=t 2 t[0.2.1]. At=0.06 K[EPH:.:HI:IE'I. TPEVIO/IBHHK BEPUIHHOH BIIPABO,
NYHKTHPHas
9 yi(t)=arcsin(t), t<[0,1]; ["onyboil, TpeyroNbHHK BEPLIHHOIN BIPABO, IITPHXOBAA
At=0.08
10 | Yrt)marccos(t), te[0.1], Jenensliil, TPEYTOILHHE BEPLIHHON BISBO, CIUIOLIHANA
At=0,06
11| yi(t)=arcte(t), t[0.5], At=0.4 | Kpacuwii, pomd, nyHxTHpHas
12 yi(t)=acot(t), t<[0.1,5], Kpacuslil, KBaapar, IWTPHX-MYHTKTHPHAA
At=0.4
vi(t)=arcsin(|t]), t[-1.1], - .. ) N )
13 KpacHblil, N9 THKOHEYHAR 38314, IITPHXOBAA
At=0,08
14 il{_tl]{g;cma{ €, tel-1.1]; Cuumil, KBaIpaT, WTPHXOBAA
15 | w(t)=1-", t=[0.5]. At=0.35 KpacHblil, N9 THKOHEYHAR 38314, WTPHX-NYHKTHPHAA

3aoanue 8. C nomompio onepatopoB loglog(...), semilogx(...), semilogy(...) mocTpouts rpaduk
¢ynkuun y(t). IIpn noctpoennu rpadukoB Bua (QyHKIMHA, Ipeaeasl U IIar H3MEHEHHUs apryMeHTa
BBIOpaTh U3 Tabm. 7

Bapuanmu



Tabnuoa 7
Bapuaut DyurIIA Oneparop BrIEOAA

1 2 3

1 y=30-arctg’(t), te[1,1000], At=1 Loglog

2 y=(1-t)|sin(0,05-)"*" t=[1,1000], At=1 Semilogx

3 y=In(t")-1g7(0,1-1), te[1,1000], At=1 Semilogy

4 y=sin*({J ), 12[1,1000], At=1 Loglog

5 y=0,01-arctg*(cos(0,03-1)) , te[1,1000], At=1 Semilogx

6 y=tan(0,05-sin"(0,1-t)), t=[1,300], At=1 Semilogy

7 y=In(t)cos’(f1 ), te[1,1000], At=1 Loglog

3 y=larccos™(0,01-1)], te[1,1000], At=1 Semilogx

9 y=In(t)-sin"(0,05-t), te[1,1000], At=1 Semilogy

10 y=tg®(fL ), t[1,1000], At=1 Loglog

11 y=(1000-t)-cos(sin(0,05-1)), te[1,1000], At=1 Semilogx

12 y=In(cos’(15-0))}-Jt , t[1,1000], At=1 Semilogy

13 y=(3-2-sin(0,1-))-|sin(0,05-1)]. 1e[1,1000], At=1 Loglog

14 y=In(t)-|sin(0,05-1)], te[1,1000], At=1 Semilogx

15 y=(1-t)-sin(0,05-)****| 1=[1,1000], At=1 Semilogy
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3aoanue 9. lloctpouts rpaduk mapameTpudeckoin GyHKIMH y(X) ¢ MpUMEHEHHEM orepaTtopa plot(...).

=

10.

Bapuantst

x{ti‘sin{i}. }-'{1}—1;'055{1‘1. te[0.2x], At=0.1

x(t)=sin(t), y(t)=10-cos(t), te[0,2x], At=0,1
x(ty=cos(10-t), y(t)=e “~sin(10-t), t=[0.2a].

At=0,03

x(ty=e cos(10-t), y(t)=e “sin(10-t), t=[0,1].

A=0,03

x(ty= \,l'rl_-cu:-;{ 10-t), v(t)=e -sin(10-t), t=[0,1].

At=0,03

x(t)=Jt -cos’(5-1), y(t)=(1-t)-sin(t), t=[0,1],

At=0,03

x{i}—-q'T -cosit), }-’{I}_ﬁin:[ﬂ'ﬂin[ 10-1), t=[0.1].

Ar=0.03

(t)=arctg(t)-cos( 10-t), }-‘{l}—:;inz{l}-sin{:"-'t}ﬁ

te[0,1], At=0,03

x(t)=cos’(t)-cos(10-1), y(t)=sin’(t)sin(5-t),

te[0,1], At=0,03

x(ty=cos (t)-cos(10-1), y(ty=sin (t)-sin(10-t),

t[0.1]. At=0,03
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x(t)=cos’(t)-cos(cos(10-1)),
y(t)=sin"(t)-sin(sin(10-1)),

11, t=[0,2x], At=0,01
x(ty=sin’(t)-cos(cos( 10-t)).
}-‘(t}=sin1[t}-5in{5i11{ 10-1)),

12. te[0.2=], At=0,01

x(t)=t"cos(cos(5-1)), y(t)=t"-sin(sin(5-t)),

te[0,2x], At=0,01

x(t)=t"cos(cos(5-1)). y(t)=t"-cos(sin(5-)),

te[0.2x], At=0,01

x(t)=t" - cos(cos(5t)),

y(t)=sin*(t) - cos(t),

15, te[0, 2], A=0,01

16. X(t)=sin(3t), y(t)=cos(5t), t€[0:27]. At=0,01

17. X()=7sin(t)3, y(t)=7cos(t)®, 1€[0-2TAt=0,01

18. X(t)=(t"2 - 2) Sin(t) + 2t Cos(t), y(t)= (2 - t*2) Cos(t) + 2t Sin(t) t€[-3,14 3,14] x(t)At=0,01

19. X(t)=t, y(t)=1/t t€[-1,2 1,2] )At=0,01

20. X(t)=sin(t), y(t)=cos(t), t€[0-2m]:At=0,01
3aoanue 10 CoctaBUTh OTYET B TEKCTOBOM PENIAKTOPE.
Jlureparypa.
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IIpakTuueckasi padora Ne 5. (8). [IporpammupoBanue B cucteme MATLAB. M-gaiiabl u M-

¢pynknun PemeHne THNOBBIX BHIYUCIUTEIBHBIX 3a1a4 B cucteme MATLAB

Heap HayunThCs padoTaTh ¢ pailsiamu-nporpaMmavMu U paia-QyHKIUAMA.

3ananus

N3yunTh TeopeTHueckuii Mareprana MmeToauuku (tema 5.1 u 5.2)

OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI

1. Coznaiite M-pynkuuio no Bapuanty 3aganus. Coxpanure ¢aiin ckpunra M-pyHKIuM ¢

pacmuperreM .m (Hanpumep, Familya.m) B paboueii manke. [IpoBepuTh KOMaHIHBIN KO U
3amyCcTUTh M-(QDyHKIIMIO HA BBIMOJTHCHHUE.

Bapuaur @yHKLIHA BapuanTt MyHKUUA
I 1+e™* 13 ©2+02
i)=— = ;
SO =3+ 2a &y =m ==
2 2 +72. -143r }4 2
flR) =" Fly=e [ 102
D,D?F"‘BJ’T x3+2_r
3 Xt +2-e 15 1+
fx)=——— Jx)=—rr
5+3x 0.03+2x
4 x+2-e 16 x2+2.e
10+3x° 15 +4x
5 x 17 3.

—_— Fflx)=10x+

=10
S =10c+ J10+3x°

4287
6 et ] |I 3
f{x:]:]zxd'fELE#' 8 f{x}ze__t xX +ﬂ.2
Vad+2x x4 2x

.-."r C Lot ,’9‘ 2
flx)y=12x" +1+3—91 fix)=¢" _r;+{]_2
4+ 2x° X+ 2x
3 . 3 .T+3‘€-I 20 y .‘{'+3~£"_'T
f(x)=5x" + ———= fx)=3x" +———
a4+ 2x N4+ 2x°
9 . . Xx+3.e’ 21 i . x+3.¢"
flx)=sx?+ 2128 fla)=s5x*+112¢
;’1"} 4 Lot 22 ) ___' e
fix)=5x" +—£ fix)=x"+ i
4+2x° 4+ 2x
!‘!f . - 2 LT 23 . . ¥ a
f(x)=15x" _,,& _f[_-,_-],zgl-—i_LE‘
4+ 2x° 14+2x"
12 x+3-e”’ 24 r+3-e”

flx)=10x" + ——

fx)=7-x)+ — . =
N4+ 257 4+ 2x”
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3aoanue 3. Cozpmaiite nBe m-(QyHKIIMU CO CHENUAILHBIMU TEepeMeHHBIMH (Tabn.2) wu
BBI30BUTE UX B KOMaHIHOM OkHe. Tabnuia 2 — CenuanbHble IEpeMEHHBIC

Tadnuua 2 — CrneuuanesHeie NepeMeHHbIS

Hma

ans

eps

realmax

realmin
pi

L]

inf

NaN
computer

flops

VErsion

Hasnauenue nepemeHHoi

IMocnenuunit pe3ynbTaT; eciM BbIXOJHAH NepeMeHHas He ykasaHa, o MATLAB
MCIIOJIB3YET [IEPEMEHHYIO ans

TounocTes BeUBCIEHUI ¢ NaBAKOWEH TOUKOI, ONpelenseTcs JIHHOH MaHTHCCK! H
ans PC eps = 2.220446049250313e-016

MakcHMallEHOE YHCIIO ¢ [UIABAOLIEH TOYKOI, npeicTasuMoe B KoMmusTepe; s PC
realmax = 1.7976931348623 1 6e+308

MuHuManbsHOE YHCIO ¢ ILIABAOLIEH TOYKOIl, npeacTaBuMoe B KoMustorepe; 1us PC
realmin = 2.225073858507202e-308

CneunaibHas nepeMeHHas s yncaa p: pi=3.141592653589793e+000
CreuuaibHeIe epeMeHHBIE LA 0003HA4YeHHA MHHMOM e1HHHLBL
CreunaibHas nepeMeHHan s 0003Ha4eHHA CHMBOJIA GECKOHEHHOCTH

CrneumanbHas nepemMeHHas s 0DOIHAYEHHS  HEONPEISISHHOID IHAYEHHH -
pesyaerara onepaumii tvna: 070, inffinf

CreumaibHas nepemMeHHas A0 0003HAYEHHA THIA UCHOIBIVEMOID KOMIBHOTEpA,
s PC - PCWIN

CneunanbHas nepeMeHHas i 0003HAYEHH KOJAMYECTBA ONEpaunil ¢ niasatoLei
TOUKOH

CneumalisHas [EepEMEHHAA JUIA XPaHEHHA HOMEpPa HCIIUJ]J:E}'EMGﬁ BEPCHH CHCTEMBL

MATLAB

4. [IpoBepbTe KOJIUYECTBO aPTyMEHTOB i (DYHKLIUU U3 3aJaHUSl.
5. ChopmupyiiTe BEIXOTHOM MaccuB vVarargout.

3aoanue 4. BeruuciuTh U BEIBECTH HA IT€YaTh 3HAYCHHS OIIPEACIICHHOI'O NHTETpajia METOAaAMU
npsAMOYT'OJIbHHUKOB, Tpaneunﬁ n CuMIICOHA. Z[aHHBIe B34ATb U3 Ta6J'II/II_[I>I BAapHAHTOB.
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No | Tloasinrerpansnast pyuxkuus f{x) | Hurepean unrer- | TouHocts BeluHC-
/11 puposanus [a; b] | neHuil uHTerpana
1 Inx/x+1+Inx [1;3.5] 0.001
2 tex +ctex [7/6; [n/3] 0.002
3 I/xInx [1.5:3.] 0.0001
4 In® x/x [1.0; 4,0] 0.003
5 Jer -1 [0; In2] 0.0015
6 xe' §inx [1.0; 4.0] 0.002
7 e e [0.0; 2.0] 0.001
2
8 1/49+ x° [2.0; 5.0] 0.001
9 sin(1/ x)x* [1.0; 2.5] 0.0005
10 xlarctox [0.0; v‘?] 0.003
11 urcﬂinx,-'m [0.0; 3.0] 0.001
12 x*(1+1Inx) [1.5;3.0] 0.0025
13 1/ 41+ 3x + 2x° [0,0; 5.0] 0.001
14 Jxi o014/ x [2.3; 6.0] 0.002
15 27 111|»::us; .1'| [0.0; /2] 0.001
16 e +1)ile* +1) [0.0; 2.0] 0.0015
17 xarctge i1+ x° [0.0; 2.0] 0.002
18 sin’ .1';"1n|'LI +_1"‘_} [0.0; w/4] 0.001
19 x4 4 [0.0; 1.8] 0.0006
20 e* cos” x [0.0; n] 0.0016
21 (155 + x)/(x +2) [0.0; 1.2] 0.002
22 (Hjn—x" )i vE.'.-'} [2.0; 4.4] 0.0014
23 (3.51gx +.1']|,-"{_.1"‘ +3.7) [0.0; 1.2] 0.002
24 (1.2-3.2:7 /(1 +sin” x) [2.0; 4.4] 0.0011
25 (3.17x+4.2)/cos™ x [1.0; 2.2] 0.0023
26 (v +3.2)/(x* +4.7) [0,0; 1.8] 0.0015
27 (155 + x)/(x +2) [0.0; 1.2] 0.001
28 e |n|s;i11.1':| [1.0; 3.0] 0.002
29 tax et [0.0; 1.0] 0.0013
30 (1.6x—2,7)/(1.5x" +3.9) [1.0;2.2] 0.0025

3adanue 5. BpryucinuTh 3HaYEHUs OMPEACIIEHHOTO MHTETpaya, MCHoib3ys meton Mounte Kapio
(popmyIibl IPSIMOYTOJIBHUKOB, Tpaneuuit 1 CUMIICOHA).

[ToryunTh UCXOAHYIO TAOMUIy JaHHBIX (X1, y1) B makete Matlab

Bapuantsr:

1) y= Log[x], {x or11010, mar 0.2}
2) y=exp[x], {x ot 0x05, mar 0.1}
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3) y=1/x{x ot 0.2 10 5.2, mar 0.1}
4) y=x"2, {x ot 0 1010, mar 0.2}
5) y=x"3, {X ot 0, 105, mar 0.1}
6) y= x+ x"2, {xor0m05, mar 0.1}
7) y=sin[x], {x ot 0 xo pi, mar pi/50}
8) y=(sin[x])"2, {x ot 0 m0 pi, marpi/50}
9) y=sqrt[x], {x oT 0 x0 10, mar 0.2}
10) y= cos[x], {x ot 0 mo pi, mar pi/50}
11) y=log[x], {xoT1m0 10, mar 0.2}
12) y=exp[x], {x ot 0 xo 5, mar 0.2}
13) y=1/X, {X ot 5 1010, mar 0.1}
14) y=x"2, {x ot 100 20, mar 0.2}
15) y= x"3, {X o15 1010, mar0.1}
16) y= x+ x"2, {X o15 1010, mar 0.1}
17) y=sin[x], {X ot pi mo 2*pi, mar pi/50}
18) y= (sin[x])"2, {X ot pi x02*pi, marpi/50}
19) y=sqgrt[x], {x oT10 xo0 20, mar0.5}
20) y= cos[x], {x ot pi g0 2*pi, war pi/50}

3aoanue 6. BbInonHuTh 1. 1. 4 IpU yBETMYEHUH 11ara B 2-pa3a, yMEHbIICHUH 11ara B 2-pa3a U B
10-i1 pa3. CpaBHUTH pe3yIbTaTHI.

3aoanue 6. Pemienue ypasuenuii B MATLAB

3anaya 1. Pemienue HeMMHENHOTO ypaBHEHHUS.

& Coznate M-¢pyskuuto 1 pynkuuu f1(x).

#Co3nath (aiin nporpammsl. BBecTu TekcT 3aryiaBus 3a1a4u, Kak KOMMEHTapHH.

%BriBectu y(x)=f1(x) B Bune XY rpaduka. [lo Hemy onpenenuts npudIMKEeHHO KOPHU YpaBHEHUS
y(x)=0. Ecnu kopHH Ha rpaduke HE NPOCMATPUBAIOTCS, TO HM3MEHUTh NpeAeibl HU3MEHEHHUs
aprymMeHTa u OBTOPUTH OIEpaLlUu.

& JI7151 KaXK/10r0 KOpHS HalTH TOYHOE 3HAaYeHHE, UCTIOb3Ys QyHKIUIO fzero.

& CdopMHpoBaTh CTPOKY C pe3yJbTaTaMH M BHIBECTH €€ B 3ar0JIOBOK OKHA rpaduka.

3anada 2. PemieHne cucteMsl U3 IBYX HEJIMHEWHBIX YPAaBHEHHM.

%Co3znare M-pyukiun aist dyaknuit £2(x) u £3(x) = f1(x) -f2(x).

#Co3nath (aiin nporpammsl. BBecTu TekcT 3aryaBus 3a1a4u, Kak KOMMEHTapUH.

&BriBectn fl1(x) m f2(x) B Bune XY rpadukos. Ilo Hemy ompenenuTs NpuOIMKEHHO KOPHHU
CUCTEMBI ypaBHEHUH, Kak KOOpIMHATHI Touek nepeceuenus rpagukos f1(x) u f2(x). Ecnu xopuu Ha
rpa¢puke He NPOCMATPUBAIOTCS, TO H3MEHUTH IpeJesibl M3MEHEHUS apryMeHTa M IOBTOPHUTH
olepaluu.

& J[1s kaXx10r0 KOpHS HaliTH TOYHOE 3HaueHHe, UCTIoNb3Ys (yHKIHUIO fzerok nepemMeHHOH {3(X).

& CdopmMHpoBaTh CTPOKY C pe3yJIbTaTaMH M BBIBECTH €€ B 3ar0JI0BOK OKHa rpaduka
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BapHadTsl 2anaHAl
f1(x)- nonvsomM 324 cTeneHs ¢ koadpuum-
Mo | eHramu a 120}
a3 a2 al a
I 0 -1 4 -1 0. 2explx-20
2 0 2 -2 -14 A0|cosix]
3 0 1 4 - 10In{x+5.5)
4 f 9 -8 -7 100)sinix)|
5 I 4 4 & T0cos(x)
& 1 -H 4 40 EDexpd |01 "%} 100
F 2 -3 2 30 20sini2x]
& A -fi 1 &l expllllsm{2x)
] 4 -9 1 i) expil]icos(5x) |
10 | .5 -7 5 g0 S0 cos(n)| |
1 | -1 4 9 £ 15kog(x+5.1) |
12 | -2 -G - 55 -S0In[x+5,1) |
13 [ -3 - -3 [ =100 casx)| |
14 | -4 7 B -I5 100s5ind2) |
15 | -5 1 4 -1 40c0s(2) |

7. Chopmupyiite otder mo pabore. OTYET O BBHIMOIHEHHON pabOTEe MOMHKEH COJEp>KaTh
collep)kaHue, 3aJaHusl U KpaTKUA TOPSAJOK HX BBHIMOJHEHHs, TaOJUIbI HMCXOJIHBIX JAaHHBIX,
MPOrPaMMHBIN KOJI, pUCYHKH C PE3yJIbTaTaMU BBIYUCICHUH.

Jlureparypa
OcHoBHast
1. Korxkun TI'.JI. KommbioTepHoe wmojaenupoBaHue (U3HMYECKUX  TMPOIECCOB  C

ucrnonp3oBanuem Matlab: yuebnoe mocobue mms Bysos/I'.JI. Kortkun, JLK. Ilomos, B.C.
UYepkacckuii. — 2-e u3z.,ucnp. M gomn. — Mocksa: M3garensctBo HOpaiit, 2020. - Ctp. 19 - 20.

2. MawmonoBa T.E. HHopmanmonHbIe TeXHONOTHH. JIaOOpaTOPHBIM MPAKTUKYM:
yueOHoe mocobue it cpeaHero npodeccuonanbHoro oopasosanus/T.E. MamonoBa. — Mockaa:
WznarensctBo FOpaiit, 2020. Ctp. 51 — 60.

JlomosHuTeNbHAS

1. MatLab. Uro takoe ¢pynkumuu? Kak coznats ¢pyHKiuo? [DnekTpoHHBIH pecypc]. Tum

nocryna: https://www.youtube.com/watch?v=ue9_4I1-7Flg

1. 3HakoMCTBO ¢ Matlab. [Onektponnblii  pecypc].  Pexwum  jmocryma:
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/J1a6%203nakomcTB0%20¢%20MATL
AB%?202017.pdf

2. Jlazapes 1O. ®@. Hauana nporpammupoBanus B cpene MatLAB: YueOHoe nocodue. - K.:
HTYVY "KIIN", 2003. — 424Dnextponnsiii pecypc]. Tun moctyma: https://umdarazum.com/wp-
content/uploads/2014/04/Matlab-Lazarev.pdf

3. Jlazapesa T.W., MapteinoBa U.B., Pakosa M.K. Pemienne 3amau B cucteme Matlab:
MPaKTUYECKOe rocobue. [DnexTpoHHbIH pecypcl]. Pexxum JIOCTYyTIA:
http://library.voenmeh.ru/cnau/XZKbCUpqgllQ10Kkl.pdf

4. Ocob6ennoctu cucreMbl MatLAB mis pemenns 3a1ad BRIUACTUTEIFHON MaTeMaTHKU:
yueOHnoe mocodbue / coct. E.A. Koueryposa; ToMckuii MOMUTEXHUYECKHH YHHUBEPCUTET. — TOMCK:
N3n-Bo Tomckoro mnonutexHudeckoro yHupepcutera, 2013 — 110 c. [DnekTpoHHBIH pecypc].
Pexxum noctyna: https://docviewer.yandex.ru/view/250290661/?page=1&*= %3D&lang=ru



https://www.youtube.com/watch?v=ue9_4I-7FIg
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/Лаб%20Знакомство%20с%20MATLAB%202017.pdf
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/Лаб%20Знакомство%20с%20MATLAB%202017.pdf
https://umdarazum.com/wp-content/uploads/2014/04/Matlab-Lazarev.pdf
https://umdarazum.com/wp-content/uploads/2014/04/Matlab-Lazarev.pdf
http://library.voenmeh.ru/cnau/XZKbCUpqIlQ10kl.pdf
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MeToanuyeckne yKa3aHusl K BbINOJHEHHIO padoThl.

3aoanue 2. Co3gate M-dyHkuuio no Bapuanty 3ananus. CoxpaHuth aiin ckpunrta M-
byHKIMK ¢ pacmmpeHueM .m (Hanpumep, Familya.m) B paboueli manke. [IpoBepuTh KOMaHIHBIN
KoA W 3anmycTuth M-QyHkuuio Ha BbemonHenue. Ctpykrypa M-¢aiina ¢yHKOMM ¢ OZHUM
BBIXOJHBIM I1APaMETPOM MMEET BHL:

function var = f _ name (Cnincok mapameTpoB)

% OCHOBHOW KOMMEHTapU, €CIIM HEOOXO0IUMO.

% JlomOITHUTEBHBIN KOMMEHTAPHA, €CITH HEOOXO0IUMO.

Teno nporpamMmsl ¢ J1I00BIMU BBIPRXKEHUSIMH. Var = BBIPAXKCHUE

M-aiin pyskius ob6nasaeT caeIyomUMI CBOICTBaMU:

M-(aiin HaumHaeTcss ¢ KJIHOYEBOro cioba function, mocie KOTOPOro yKa3bIBae€TCs UMs
NEPEMEHHOH var — BBIXOJHOTO Mapamerpa, uMs camoil ¢pyHkuuu f name M COMCOK €€ BXOJHBIX
apaMeTpoB, OTAEICHHbIX 3ansaTol. M M-¢ailna pyHKIMU TODKHO COBMAaTh C UMEHEM CaMOM
¢ynkuuu (f  name). MATLAB aBTOMaTH4eckd NHPUCBAMBAET JAHHOE MMs IMPHU BBINOJIHECHUH
KOMaH/[Ibl Save as.

Pesynbrar BbmoOmHeHHss M-¢aiina QyHKIUM TpUCBAaMBAeTCs WMEHH (YHKIMH, KOTOPOE
MOJKET UCTOJIb30BaThCS B MATEMAaTUYECKUX BBIPAKEHUAX MOA00HO QyHKIUAM sin(X), log(x) u T. m.

Bce mnepemennsle, wucmonb3yembie B (aiie-(QyHKIHMH, SBISIOTCS JIOKAJIBHBIMHU, T.€.
JeHCTBYIOT TOJIBKO B ITpejesiax Tesa GyHKINH.

[Tocnenusisi KOHCTPYKLHUSI Var=BBIPAKEHUE BBOJUTCS, €CIU TpeOyercs, 4TOObI (PyHKIHUS
BO3Bpallajia pe3ybTaT BbIUMCIEHUI. BMecTO MMEHH var MO>KHO MCIIOJIb30BAaTh JII000€ JPyroe ums.

@aiin-QyHKIHS SBISETCS CAMOCTOSTEIBHBIM MTPOrPAMMHBIM MOJyJIEM, KOTODPBIM CBSI3aH C
JPYTUMHU MOAYJISIMU M TOJIOBHOM ITPOrpaMMOH uepe3 BXOJHbIE U BBIXOJIHbIE ITAPaMETPBHI.

[Tpu BBI30BE (haitna-QyHKINN OH KOMITMIMPYETCS U 3aTEM UCIIOITHSICTCS.

M-daiin pyHkuMs TOMKEH COXpaHATHCS B Balll pabounii KaTasor.

Ha3naueHue KHONOK MaHE HHCTPYMEHTOB PEIaKTOpa/0TIa[4uKa CIIeayIomIee:

New — co3ganue HoBoro m-aiina;

Open — BBIBOJ OKHa 3arpy3KkH (haiina;

Save — 3amuch (aiina Ha JUCK;

Print — mevath collep>KMMOTr0 TEKYILEro OKHa PeaaKkTopa;

Cut — BeIpe3aHue BbIIEIEHHOTO (hparMeHTa 1 rnepeHoc ero B 0ydep;

Copy — xonupoBaHHE BbIIEIEHHOr0 00beKTa B Oydep;

Paste — pa3menienue ¢pparmenta u3 Oydepa B MO3UIMU TEKCTOBOTO Kypcopa;

Undo — oTMeHa npeniecTByONIeH oneparuu;

Redo — moBTOp OTMEHEHHOH Orepaluy;

Find text — HaxokaeHHE YKa3aHHOTO TEKCTa,

Show function — moka3 ¢pyHkuuy;

Set/Clear Breakpoint — ycranoBka min cOpOC TOUKU TPEPhIBAHUS BBIMOJHCHUS KOMaH/IbI
WJIN TIPOTPAMMBI;

Clear All Breakpoints — cOpoc Bcex TO4eK MpepbIBaHuUS;

Step — BBINIOJHEHHE I11ara TPACCUPOBKH;

Step In — momraroBast TpacCHpPOBKa C 3aX07I0M B BBI3bIBaeMbIe M-(aiiiibr;

Step Out — nomrarosasi TpaccupoBka 0€3 3aX0/1a B BbI3bIBaeMble m-(aiiiibl;

Save and Run — coxpaHeHue U 3aIyCK MPOrpaMM Ha BBIIIOJIHEHHE;

Exit Debug Mode — BbIxoj U3 pexuMa OTJIaJKHA IPOTPAMMBI.

JI71s1 BBITIOTHEHUS 3a[JaHHsI HY)KHO CO3/IaTh HOBBIN CKPHIIT IyTeM BbIOOpa BKianaku Editor u
kHonku New (Create New Document). B mosiBuBIemcsi okHe penakropa HabpaTh NMpOrpaMMHBIN
KOJI, 3aTeM COXPaHUTh €TO B BUJIE:

function result=myfun(x)

% (QyYHKIUS 17151 BBIYUCICHUS 3HAYCHUST QYHKIIUH

%
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%

f(x)=3*a+cos(a)+0.3 result=3*a+cos(a)+0.3

B xoMaHHOM OKHE BBOJAMM IPOrPAMMHBIHN KO

x=0:0.02:10;

% Bxoauble 3HaueHUS n3MeHsI0Tcs oT 0 1o 10 ¢ marom 0,02

y=myfun(x);

%BbI30B (YHKIIUU

plot(x,y)

% moctpoenue rpaduka GyHKIUU

hold on grid on

% HaoXeHHe CeTKU Ha rpaduk QyHKIUU

% Ha 3KpaHe 0TOOpakaeTcs pe3yJbTaT BRIYUCICHUN

result = Columns 1 through

7 1.3000 1.3598 1.4192 1.4782 1.5368 1.5950 1.6528

Columns 8 through

14 1.7102 1.7672 1.8238 1.8801 1.9359 1.9913 2.0464

Columns 15 through

21 2.1011 2.1553 2.2092 2.2628 2.3159 2.3687 2.4211

Columns 22 through

28 2.4731 2.5248 2.5761 2.6270 2.6776 2.7278 2.7777

Columns 29 through

352.8273 2.8765 2.9253 2.9739 3.0221 3.0700 3.1176

Columns 36 through 42

3aoanue 3. Coszpaiite aBe m-(QYHKIWU CO CIEIHAIBHBIMH TepeMEHHBIMU (Ta0i.2) u
BBI30OBHUTE UX B KOMaHJIHOM OkHe. Tabnuia 2 — CrenuanbHbIe IepeMEHHbBIE

ITIpumep
function ¢ = UmPi(x)
C = X*pi;

>> UmPi (2)

ans =

6.2832

Puc.7 — Pe3yneTat BEI30BA (DYHKLHH

3aoanue 4. IlpoBepbTe€ KOJIMYECTBO APTYMEHTOB JUIs HEKOTOpoil (yHKuuu. DyHKIUU
nargin u nargout Mo3BOJSAIOT ONPEACTUTh KOIMYECTBO BXOJIHBIX M BBIXOJHBIX apPTyMEHTOB
BbI3bIBaeMON (YHKIMU. DTy MH(MOpMAIMIO B JaJTbHEUIIEM MOKHO HCIOJIB30BAaTh B ONEpaTOpax
YCIJIOBUS AJI1 U3BMEHEHUS X0a BBIYMCIECHUI

function ¢ = testargl(a,b)

if(nargin ==1)
c=an"2;

elseif (nargin == 2)
c=a+b;

end
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>> testargl(3,5)
ans =

8
>> testargl (3)
ans =

9

Puc. 8. Pesynerar Be130oBa (yHKIMY testargl

3aoanue 5. Cosmanme M-(aiinoB co cmuckamu aprymentoB @OyHkiuw varargin u
varargout mo3BoJIsIOT MepeaaBaTh MPOU3BOJIBEHOE KOJUYECTBO BXOIHBIX U BBIXOJIHBIX apTyMEHTOB.
Cucrema MATLAB ynakoBbIBaeT BCE 3aJlaHHBbIE BXOJIHbIE€ M BBIXOJHBIE apryMEHThI B MacCHUB
sueek. Kakmas siaeiika MOXKET COIepKaTh JIF0OOW THUI M JIF0OOE KOJMYECTBO NaHHBIX. [Ipumep
OyHKIUs testvar J0MyCcKaeT B Ka4eCTBE BXOJHBIX apryMEHTOB JIFOOOE KOJMYECTBO BEKTOPOB W3
JIBYX AJIEMEHTOB M BBIBOAMT Ha IKPaH JUHHUH, UX COCIUHSIOIINE.

function testvar(varargin)

for i = 1:length(varargin)

x(i) = varargin{i}(1);

y(i) = varargin{i}(2);

end

xmin = min(0, min(x));

ymin = min(0, min(y));

axis([xmin fix(max(x))+3

ymin fix(max(y))+3])

plot(x,y)

@Oynkius testvar Mmoxxer padboTaTh ¢ BXOJIHBIMU CIIMCKAMHU Pa3HOM JUIMHBIL.

ITpumep BbI30Ba QyHkIMHU: testvar

([-52], [-3 6], [2 4], [51])

cDOpMI/IpOBaHI/Ie BXOOHOI'o MaccuBa Varargin.

[TockonpKy CHUCOK varargin XpaHUT BXOJHbIE apryMeHThl B MacCHBE S4€eK, TO
HGO6XOI[I/IMO HUCIIO0JIB30BAaTh MHACKCHI AYCCK I U3BJICUCHUSA AAaHHBIX. I/IH,Z[GKC STYEMKU COCTOUT U3
JIByX KOMIIOHEHTOB: - UHJIEKC B (PUTYPHBIX CKOOKAX; - UHJEKC B KPYTJIbIX CKOOKaX.

IIpumep:

y(i)= varargin{i}(2);

®opMUpPOBaHKMeE BLIXOJHOI0 MacCHUBa varargout.

HpI/I IMPON3BOJBHOM KOJUYCCTBC BLIXOAHBIX APryMCHTOB HX HCO6XOI[I/IMO yInakoBaTb B
MaCCHUB AYECCK Varargout. Yr1o0bI OIPCACIIUTL KOJIUYCCTBO BBIXOJAHBIX apTyYMCHTOB q)yHKI_II/II/I, Haao
HCIIOJIH30BaTh (DYHKIIMIO nargout

IIpumep

Crnenyromasi (QyHKIIMS HMCIOJIB3yeT B KauyeCcTBE BXOJa MAacCHB U3 JBYX CTOJIOIIOB, TJE
HCpBLIfI CTOJ'I6€I_I - MHOXECTBO 3HAUYCHHM KOOpJAWHATBI X, a BTOpOfI - MHOJXXECTBO 3HAa4YCHUU
KOOpAUHATHI Y. CDYHKIII/ISI p336I/IBaeT MaCCHMB Ha OTACIBHBIC BCKTOPBI, KOTOPBIEC MOTIYT OBITH
nepeaansl B (QyHKIHIO testvar B Ka4ecTBE BXO/I0B.

function [varargout] = testvar2(arrayin)

for i = 1:nargout

varargout{i} = arrayin(i, :);

end

OnepaT Op HIpUCBaWMBaHUA B IHUKIIC for HCIIOJIB3YCT CHUHTAKCHUC IIpHCBAaMBaHWSA MAaCCHBOB
syeek. JIeBas yacTh oneparopa MpUCBauBaHUs UCIONb3YeT (GUTypHBIE CKOOKH, YTOOBI yKa3aTh, YTO
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JIaHHBIE B BUJIE CTPOKH MAacCHBa NMPHCBAMBAIOTCS suerike. JIyist BbI3oBa (yHKIHMH testvar2 MOXKHO
HCIIOJIB30BAaTh CIICAYIOIIUC ONCPATOPhI:

a=[581012 15; 26 37 38 40 50]';

>> [pl,p2,p3,p4,p5] = testvar2(a)

35 [p%p2:pYp4,p5] = tastvac2(s

Puc.9. PezyneraT BRI30BA (hyHKUMM testarg2

IIpakTuyeckas padora 6. (8 4.) Pemenue 3a1a4 MOIeTMpPOBAHNSI TaHHBIX U 3HAHUHN

Heab: ocBouth cosnanue ¢ainos-ciieHapueB U (ainoB-QyHKUMIA Ui yHopaBleHUsS
JAHHBIMU U 3HAHUSIMU.

3ananus:
3adanue 1. Hanucats ckpunT-aiin s penieHust 3a1a4i U3 00JI1aCTH MAaTEMATUKH HITH (PU3UKH.

BapuaHTbl HHAMBUAYAJbHBIX 3aaHUI

Bapuanm 1. B renmouleHTpUUECKON cucTeMe OTcueTa 3eMIlsl JBUKETCS MO0 OKPYKHOCTU
pammyca R;=1,496-10%8 km (mepmon obpamenns T7,=3,156-10" c). Koopamnarel 3emmm
OTNMCHIBAIOTCS 3aBUCUMOCTSIMH

X;(1)=Ry cos 7

ELIN ‘ Y,(t)=R, sin
1 J

2n | B
TIHQPOJ, 0y =0-

JlyHa, B CBOIO OuYepeslb JBIKETCS BOKPYT 3eMJIU MO OKPYKHOCTH paaumycoM R,=3,844-10°
kM (mepuos obpamenus T,=2,36:10° c¢). Koopmunatel JIyHEI B TeOLEHTPHYECKOH CHCTeMe
KOOpJIMHAT:

5
X', (f): R, COS{}—T[]‘], Y (r): R Sin[i—nrj |

bl bl
L &

[Toctpouts opbuthl 3emiin u  JIyHBl B TeIMOLIEHTPUYECKOM CHUCTEME KOOpAMHAT.
[TpomonenupoBaTh, Kak HM3MEHHUTCSl KapTHHA MpU Jpyrux 3HadeHusx Rz u Tz, Hampumep mnpu
R2=3,844-10" km, T2=2,36-10° c.

Bapuanm 2. TlonyunTh aMIUIMTYJHO-4aCTOTHYIO W (pa304acToT- HYIO XapaKTEPUCTUKU
(AUX u ®YX) nudposoro pekypcuBHoro ¢punptpa N-ro nopsiaka:
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bl bl
An + A
bl bl

A(w) =
B, + B,

A8 —4),8),
A By + 4,8,

o(m) = arctg

N . N . . N . .
e 4, :Azoakcos(ko)fdjs 4 =AZDGA—5mUV(’)Td)’ B, =_Z]b,- cos(ioly):
= = =
N . . . :
B, =3 b sin(ioT ) 9 1 b, — BecoBble KOdpUIIEHTE GHUILTPa,
i=1

Tq — nepuon quckperusauuu. punars Ty =0,001 ¢, N =2, @74—usmensts ot 0 10 .
3HaueHus1 BECOBBIX KOI(DPHUIIMEHTOB BBOAUTH C KJIABUATYPHI:
a,=1; a; =-2,208; a, =1,208; b, =-0,848; b, =0,36.

Bapuanm 3. B ynbTpa3zBykoBOM J1e(EKTOCKOIE MOUCKOBBIA D3JEMEHT (M3Iydareib
YJIBTPa3BYKOBBIX HMIIYJIbCOB M IPUEMHHUK OTPAKEHHBIX CHTHAJIOB) COBEpLIAECT JBM)KEHUE U3
OJIHOTO KPalHETOo IOJIOKEHUS B APYrO€ U OCTAHABIINBACTCS.

Marematudeckas MOJI€Ib 3aKOHA U3MEHEHUS YCKOPCHUS:

Zm sin(n%), 0<r<t,,
b

g(t)= 0, 1, <t<ty,

. r—t .
— g sm(n L), [ <t<iy.
Iy —1y
[Tony4nTh BBIpaKCHUs JUIS 3aKOHOB HM3MeHeHus: ckopoct V() u mytu S(t) U mocTpouTh
3apucumoctH g(t), v(t), S(t) st cieayronmx HCXOIHBIX JaHHBIX
tb=0,1¢;t=0,9c¢; tc=1,0 c; gm =10m/C.

Bapuanm 4. TlocTpouTbh TpPaeKTOPUIO CIIyCKa KOCMHUYECKOTO ammapara B TPEXMEpPHOM
IIPOCTPAHCTBE.
3aKOHBI U3MEHEHHUS COCTABJISAIOIINX YCKOPEHHUS:

y
gx() =g COS(T{r—),
k

f
g}-(f) = g_‘.-‘m COS(H?)*

e

f
&) =&y COS(T{?)'

o

[TyTem IBOMHOIO MHTETPUPOBAHHUS TOIYIUTh 3aKOHBI H3MeHeHus koopauHat X(t), y(t) u
h(t) ans cneayrommux HaYaIbHBIX YCIOBHA:

x(0) =y(0) = 0; h(0) = 250 kwm;
Vy (0) =vy (0) = 8/+/2 x/c; v =(0)

Hcxonusie nanusie: gxm = gym = g; ghm = -49; 9 =9,8 M/CZ; tk = 5 muH; mar u3MeHeHUS
BpemeHu At = 3 C.

Bocmonb3oBatsest oneparopom plot3, MecromonokeHne yka3bplBaTh 3€I€HOM 3Be3q0uKoi. C
MOMOIIIBI0 onepaTopoB line mokaszaTh MPOEK- MU TOYEK MOJIOKEHUS KOCMUYECKOrO armnapara Ha
TOPU30HTAIIBHYIO U BEPTUKAIBHYIO TIIOCKOCTH.

Bapuanm 5. IlocTpouTh TPaeKTOPHUIO CTAapTYIOLIEW paKeTbl B TPEXMEPHOM MPOCTPAHCTBE.
3aKOHbBI U3MEHEHHS KOOpANHAT
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]

()= yo, mpu 0 <7<10;

x®)=x(10)+a,

w0-ygvay .| IRHIOSISS0

h(t)=ay, % +h(10)

I'me Xo =5 kMm; Yo = 5 kMm; axy = 20 M/c?: axe = 10 m/c?; an1 = 40m/c?; ay =20 M/ anp = 0,3ay.
Bocnons3oBatecst  omeparopoM  plot3, MecTononoKeHHe pakeThl YKa3bIBaTh KpPAcHOM

3Be3oukoi. C MmoMoInbio oreparopoB line mokaszaTh MPOCSKIMU TOYEK MOJIOKECHUS JICTATEILHOTO
anmapara Ha TOPU30HTAIBHYIO U BEPTHKAIBHYIO TuiockocTH. [llar namenenus Bpemenu Af = 1 C.

Bapuanm 6. 11300pa3uth HHTEPHEPSHIIMOHHYIO KapTHHY, MOTYYUBIIYIOCS IPU OCBEIICHUH
OpaHXXEBBIM CBETOM C JUIMHOW BOJHBI = 0,6 MKM IIJIOCKOH IIJIACTUHBI C IPHUXKATHIMU K HEH IUIOCKO-
BBIITYKJIBIMU JIMH3aMHU C PaIlyCOM KPUBU3HBI BBITYKJION IOBEPXHOCTH R = 5 M.

2

PasHocth (a3 unTepdepupyronmx BoaH: @ (r) =

2

, '€ I - pacCTossHHUE OO0 LCHTpa

unTepdepeHunonHoi kaptunsbl. I = 0+0,4:10™ M - (1ar usmeHeHus Ar = 0,5-10'4 M).
Spkocts | (r) = 2[1+cos(o(r))].

[MoctpouTts rpaduk 3aBucumoctu I(r) B 1€KapTOBOM ¥ MOJSIPHON cHcTeMax KoopauHar. Jis
MOJIETUPOBAHHS HHTEP(EPEHIIHOHHOM KApTUHBI OTPAHHYHTh Mmax = 7 10 M U OCTPOUTH MaTpuILy
3Ha4YeHHH Qa3bl F 1 MHTEHCHBHOCTU OTpakeHHOTo cBeTa | pazmepom 60x60.

2452
2Oy
v LR :
I7ie KOOPJIUHATHI Xj | Yj H3MEHSIOTCS TaK:

L;; =2(1+cos(F}; )

¥, = Fmax = Pmax y, = /max j- Fmax , N=60.

TN 2 U N

[Toctpouth rpaduk 3aBUCUMOCTH WHTEHCUBHOCTH OTPa)KEHHOT'O CBETa OT KOOPJIUHAT U
KapTy JIMHUIA OTHOTO ypaBHEeHUs (komanmoi Contour).

Bapuanm 7. BuopuTMBbI YeloBeKa MPECTABISIOT COOOM CHHYCOHIBI, BBIXOISIINE U3 HYJIS
B JICHb POXJICHHUS YEJIOBCKAa M UWMECIONIME TMEPHOIBl: WHTCIUICKTYalbHBIA — 33  JHS,
OMOILIMOHANBHBIN — 28 nHel, puzndeckuit — 23 IHS.

[To BBeieHHOM AaTe POXKICHUS YeIoBeKa MOCTPOUTh Ipaduku ero OMOPUTMOB Ha TEKYIIUI
Mecs1l (MM YKa3aHHBIN). BbieauTs Ha HeM TeKyIIMN AeHb (UM YKa3aHHBIH).

Bapuanm 8. Koneco 31eKTpoB03a, IBHKYIIETOCsS CO CKOPOCThio V = 10 M/c , MeeT paanyc
R =1 m. HeobxonuMo paccuuTaTh W MOCTPOHUTH TPACKTOPHIO TOYKH, JIEKAIIEH Ha PacCTOSIHHUH
r=0,5 m ot ocu koisieca. CunutaTh, YTO B HAYAJILHBI MOMEHT BPEMEHU TOYKA HAXOJUJIACh B CAMOM
HIDKHEM TosokeHnu. Kunemarnueckue ypaBHEHUs
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X(t) = vt—rsm y(t) R- rcosﬁt

[TocTpoutsb rpa(bmc Ha uaTepBaie t = 0 + 2 c. Ykasarp Ha rpaduKe MOJIOKEHUST TOUYKH B
MoMmeHTHI t1 = 0,4 c u t2 = 0,8 c. U300pa3uts BeKTOpa CKOPOCTH JBMKEHUS] TOUKH JIJIsI MOMEHTOB {1

u to.

Bapuanm 9. OcyniecTBUTh TapMOHUYECKHI CHHTE3 THIO00Pa3HOr0 CUTHAJIA TIO TIEPBBIM 3,
6 u 15 rapmoHuKam:

( )1+1

o
sin(2 nTr)

[l aToro cymmupoBath 3, 6 1 15 cuHyCOMJaJIbHBIX CUTHAJIOB COOTBETCTBEHHO. [locTpouTh
rpaduKH MoJaydeHHbIX curHaaoB npu 1= 50, t=0 + T.

y()= Z

Bapuanm 10. B MOMEHT NpeooJieHHUs CaMOJIETOM 3BYKOBOro Oapbepa uucio Maxa
CTaHOBUTCA paBHBIM eanHuIe. PYHKIMS, onpeenstonas yncio Maxa:

e

I 3.5 7
M\Vv,H)= |5 1+0,2(J l(lb] +1] -1,
o

c

rie V — CKOpocTh mojieTa camosnera; H — Bwicota monera; kodddunumentsr: a = 1222,5;
b=6,875-10%; ¢ = 0,3048; d = -5,2656; e =0,286.

[Monyuuts rpaduku 3aBucumoctr M(V) mis H=500; 1000; 2000; 5000; moka3aTh ypOBCHb
M=1, COOTBETCTBYIOIIUI TOCTUKEHUIO CKOPOCTH 3BYKa.

N3 ycnosus M(v, H)=1 momyuyuth 3aBHCHMOCTH CKOPOCTH IPEOIOJICHHS 3BYKOBOTO
6apbepa V ot BbIcoTH H. Jlns oToro, m3mensas H B nuanasone ot 0 1o 2,5-10%, pemats ypaBHenue
M(v,H) — 1 = 0. [Ipu peuienun ypaBHeHus nepeaaBath H B QyHKIHIO, ONMCHIBAIOIIYIO TPABYIO
YacTh YypaBHEHHs, Kak riobambHOe maHHoe (komanzoit global H). Tloctpouts rpadux
3aBucumoctH V(H), mpu kotopom M(v, H) =
(dmnst ceenenus: mpu H = 0, v = 1200 km/u ; mpu H = 2,5 x10%, v ~ 150 KM/4 ).

Ilo pesymbraTam pabOTBl [OKEH OBITH COCTAaBIEH OTYET, COJAEPXKAIIUKA TEKCT
WH/MBU/IyalbHOTO 3aJaHusl, TeKCThI SCript-cdaitnoB u daitnos-yHkuuii, a Taxxke rpadpuyeckoe
NPEICTaBICHNE PE3yIbTaTOB PAOOTHI.

3apanmue 2. Pemmts 3a7auy o prok3ake (110 BapuaHTaMm)
BapuaHTbl HCXOAHBIX TaHHBIX

Homep Bapuanta | Homep npeaqvera | Pazmep npeqmera | Ctoumocts npeamera | Pasmep prok3aka

1 25 7
2 60 6
3 30 12

1 4 80 8 250
5 150 10
6 50 5
1 35 8

2 2 75 6




2 3 180 13 300
4 200 10
5 50 5
6 125 12
1 50 4
2 150 6
3 3 170 8 350
4 85 7
5 90 5
6 35 4
1 125 10
2 80 9
4 3 65 6 250
4 70 7
5 100 11
6 20 4
1 75 5
2 180 12
5 3 25 7 250
4 50 8
5 100 10
6 65 9

Homep BapuanTa

Homep npeamera

Pa3mep npeamera

CrouMoCTh npeamMera

Pa3mep prok3aka

1 160 14
2 25 6
3 100 11
6 4 55 8 250
5 70 5
6 95 9
1 190 20
2 100 12
7 3 70 17 300
4 35 8
5 75 6
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6 90 15
1 200 10
2 170 17
8 3 85 12 350
4 95 10
5 25 8
6 50 13
1 25 8
2 100 14
9 3 55 7 200
4 85 6
5 115 12
6 90 5
1 125 50
2 55 35
10 3 80 55 250
4 15 25
5 150 35
6 90 30

Howmep Bapuanta

Howmep mpenmera

Pasmep npenmera

CTOuUMOCTD npeameTa

Pa3smep proksaka

1 85 12
2 110 11
11 3 150 15 250
4 70 8
5 55 9
6 20 6
1 75 6
2 20 3
12 3 110 15
4 125 10 250
5 95 11
6 75 5
1 200 80
13 2 150 65
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13 3 85 50 300
4 70 55
5 15 15
6 55 35
1 150 18
2 200 15
14 3 170 16 350
4 80 10
5 95 12
6 50 5
1 125 10
2 60 9
15 3 90 12 200
4 55 7
5 85 15
6 20 6
1 120 18
2 100 15
16 3 70 10 250
4 55 8
5 85 9
6 90 12

Howmep Bapuanta

Howmep mpenmera

Pasmep npenmera

CroumocTs TipeaMeTa

Pa3mep prokzaka

1 20 17
2 85 35

17 3 90 30 250
4 55 12
5 150 18
6 100 22
1 100 18
2 85 16
3 75 10

18 4 60 13 250
5 120 15
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55 9
80 22
160 25
19 125 20 300
70 17
200 18
55 15
200 18
180 20
20 50 12 350
125 16
75 10
35 15

3apanue 3. Pemuth 3a1a4y 0 Ha3HAUEHUU (110 BapUAHTaM)

BapuaHTBI HCXOTHBIX TaHHBIX

Howmep Bapuanta

ManI/ILIa COOTBETCTBHA BECOB

i J
1 2 3 4 5
1 10 9 10 7 7
1 2 5 8 9 6 6
3 8 10 8 11 7
4 6 9 8 6 10
5 8 6 11 7 8
Howmep BapunanTa Marpuiia COOTBETCTBHSI BECOB
i J
1 2 3 4 5
1 9 7 5 9 9
2 2 5 6 7 6 7
3 7 9 5 8 5
4 5 8 9 8 6
5 7 6 5 7 6
i J
1 2 3 4 5
3 1 8 7 5 10 7
2 5 6 3 6 7
3 9 6 5 5 5
4 5 8 9 7 6
5 7 6 8 7 4
i ]
1 2 3 4 5
4 1 7 9 10 7 7
2 5 10 6 6 9
3 8 10 10 9 5
4 6 8 12 5 6
5 6 7 9 6 8
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4 PemmTh 3a71a9y KOMMHBOSDKEpa (TI0 BApHaHTaM).

BapuaHTbl MICXOAHDbIX AAHHbIX ANA 3aAaHUA

Howmep 3HaueHus DJIIEMEHTOB MATPHIIBI PACCTOSTHUI

BapuaHTa | I1p | 13 | 14 | 15 | 21 [ F23 | I24 | Fo5 | V31 | P32 | F34 | I35 | Fan | Fap | Fa3 | P45 | Is1 | I52 | I53 | I54
1 213121412143 |5|4]|]5|5]|3|]5|6|6|7]|4]2]|]5]3

2 51416456 |7|4|7]|4|5]|6]|]6|4]|5]3|]4]|6]|5]4

3 415|6|6|5]14|5]4|3]|]7]|]5]|]6]4]3|5|6]|]7]4|4]5

4 416|614 |5]3|5|7|4]5]6|]4]4]5|3|6]7]|6]|6]14

5 517|716 |5|8]|5]7]19]|6|8|7|8]9]|]5|6]|]7]|8]8]|7

6 719 7|8|6|6|7]|]8]9|5|8|7|6|8]|]7]9/8|]8]|]7]6

7 5|/6|7|6|6|5]|]7|8]|]5|6|7|8]|8]|]7]9]|9]|7]8]6]|7

8 6 | 7|/619|8|6|7]|4]7|5|8|9|8|]7]|]6|8|8]7]4]5

9 4 15| 7]|16|5|5|4|7|5]14]|]6|6|7|5|4]|7]|]6]|8]|5]7

10 91918 |7|7]8]9|]6]|6]7|8]9|5]8]9|6]|]7]9]6]|7
11 6 | 7|5 7|5]|]7]|]6]8]|8|7|7|5]6]9]8]7]|5]8]6]5

12 5188|719 ]|]6]|]7]|]8]9]10/8|8|]7]|]6]9|10]/8]|]6]|5]|7
13 517 | 7|7|8]8]9]1]10]{6 |8|79]8]9|8|7]9]6]5

Howmep 3Ha4yeHUs 3JICMEHTOB MaTPUIIBl PACCTOSHHUM

BapuaHTa | I1p | I13 | F14 | F15 | F21 | 123 | F24 | Fo5 | P31 | F32 [ F34 | P35 | Fa1 | Fa2 | M43 | Fa5 | Fs1 | Is2 | Is3 | 54
14 817|876 8]9]10]9|8|7]6]9|6]7]9]5]9]71]S8
15 10(11|12|10| 9 |12 |11 (10| 7 | 8|9 |10| 9|11 8 |7 |9 |10| 9| 8
16 9|10/8 19| 7|8]9]10|11|12]7 |8 |9]10]9 |8 |7 ]|10]9])H9
17 9198 |10|7|8|]9|11|]10,9 |8 |7 |10|8|9]|7]9]|11|10]| 9
18 91987 ]10/9]8]11]10]9|8]9]7|8]9|10]9]|]6]|8]S8
19 10/21119 /8|76 8]9]10/10{9|8]7]9]10]8 ]9 ]|11]10])Y9
20 9 |12 |11 (1312|119 |10| 9 |11 11|12 |11 |11|12|10|11|10]| 9 | 8
21 9,88 (107 |8|]9|11|]9]|]9 |8 |7 |10]8 |6 |7]9]10]10)|11
22 719|718 |]6|6|7]8]9|5|8|]7]|]6|8]7]9]|8]|]8]|7]6
23 5|/6|7|6|6|5]7]|]8|5|6]|]7]|8|8|]9]9]9]|]7|6]|6]|T17
24 5|/5|7|6|5]|7]4]7]|]5|5|5]|6]7|5]4|8]6]8]|5]5
25 213121412 |4]3|5]4]|6|5[]3|]5|6|6|7]|]5]2]|5]4

5.CoCTaBUTh OTYET.
Juteparypa
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Tumoxun, A. H. MoxenupoBanue cuctem ymnpasieHuss ¢ npumeHeHuem MatLab: yueOHoe
nocobue / A. H. Tumoxumn, 0. JI. Pymsuues; nox pen. A. H. Tumoxuna. — Mocksa: UHOPA-
M, 2020. — 256 c. - URL.: https://znanium.com/catalog/product/1117213.
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IpakTuyeckas padora Nel. (4 ugac.) Pabora ¢ BcTpoeHHbIMH (GYHKUMSMH B Cpeje

Matlab.

Heab: HAYyYUTHCS MPOBOAUTH BHIYMCJICHUS ¢ BCTPOEHHBIMM (DYHKIIUSIMU MPH 32JIaHHBIX
3HAYeHUsAX KO3 PUUMEHTOB U HA YKA3aHHBIX 0TpPe3Kax.

3ananusa:
4,

5.

N3y4uuTh TeOpeTUUECKU MaTepuail METOANYKH (Tema 1.2)

OTBETHUTH Ha KOHTPOJIbHBIC BOIIPOCHI.

6. Bpruucnute N 3HaueHuil pyHkuuu Ha 3a1aHHOM OoTpe3ke. Ha skpaH BbIBeCTH 3HAUEHUs

10.

11.

-

12.

13.

14.

15.

16.

apryMeHTa u 3Ha4eHus QyHKIUH.

Bapuantsl
(DYHKITHA Otpesok
Sin X CcOs X
. y(x) = SOYESY [0,27 ]
x+1
Y@ =In(x+Dye +e | [-0.2,4]
. y(¥) = x*tg~/arcsin x [0,0.3]
. y(x)=xsmx +x” 10,1]
x+1
1
) = [0,3]
1+———
AV1+x
EEsinx 4 gtosx
-}’(x):x—z [7.37]
. y(x):ctg(x2 +1)-(sin2x+cos2x) [-1,1]
. 1
. y(x):logz(x2 +1)sm 2. [-1,1]
(%) = ‘x3 4P 3‘ sin 7o [-2,2]
3 -
Y(x) = Vx+1 _ sin x +1 [-2,2]
1 cosx+2
e[+ 5
y(x) = (Ig(tg( x/2)) — cos(x) / sin (x))
xz
y(x) = cos(2x) 140.25%
y(X) = x*sin(x+2)+cos(x-1)
y(x) = lg(cos(x) — 2sin(2x) + 25)
_i+3iﬂz|:xz +x3}
Y(X)_ J1ea?
y(X)=(x?cos(x))/sin(x)

KomaecTpo pazOuenuit

N=10

N=9
N=T7

N=10

N=8

N=8

N=T7

N=10

N=T

N=9

[-3:3]
[0;1.5]
[-3, 2]
[ 2n]
[7,37]

[-pi, pi]

N=7

N=15

N=12

N=10

N=9

N=8
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Ix sinx

17. y(x) =% [0, 7] N=10
18.  y(X)=yx = 2*" [1, 5] N=10
19.  y(x)=x**\|cos(x)| [0;0.3] N=7
20.  y(x)=[2-x|-/]x 37 [-4,4] N=9

4. OnpenenuTh 3HAYCHUS BBIPAKCHUI
n 1 n
(Go%t7)is2n
[n—50]

1. BerauciauTs: , TJIe N—HOMEp BapHaHTa.

2. BBIUUCIUTD BBIpAXKCHHE TIPU 33/ IaHHBIX 3HAYCHHSX ITAPAMETPOB, HCIIOJIB3Ys ONepaTop
4 5 B T _ Jn

PUCBAMBAHHS: Va —n-Vb. e a = ctg (E) b =™ —In(n),

IJie N—HOMEp BapUaHTA.

3. Co3path nporpaMmy JJist BBITOJTHEHUS JCHCTBUM:

a) YKCJIO Z1MEePEBECTH B IKCIIOHCHITHAIbHYIO (hopMYy;

0) uucIo ZznIepeBeCcTH B anredpandeckyio popmy;

B) BBIYHCIIMTH 33J]aHHOE BBIPAKCHUE Z3, CCITH

1 - n i_ﬂ: 31?21'22—21
£ = — n't, zZo, =—-*@€15-n 7, = ———— |
17 h1s + » 72 7 39 "3 |25 |

6. Ilo pesynpTaram paboThl MAOKEH OBITH COCTaBIEH OTYET, COJCpPXKAIIUA TEKCTHI
WHAUBUAYAIbHBIX 3a/laHul, koMaH el ML nms pernenust 3agay

Jlureparypa

Kpacasun, A. B. Komnbrorepuslii npaktukyM B cpefe MatLab: yueGHoe mocobue jiist By30B /
A. B. Kpacasun, . B. XKymarynos. — 2-e uzn. — Mocksa: M3natensctBo FOpaiit, 2019. —
277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3zaHus K BbINOJIHEHHIO:

1 B xoMaHHOM OKHE 3aJ]aTh 3HAUYE€HUSI IEPEMEHHBIM.

2 3amucarh BbIpakeHne Ha si3bike MatLab. Ecnu BepakeHune He ymemiaercs B CTPOKE BBOJA,
MPOJIOIKUTD €r0 B APYTOi CTPOKE, UCIIONIB3YS CUMBOJI TPOJOIKEHHUS (.. ).

3 I[J'ISI BbIBOJIa 3HAYCHH A BBIPAXKCHUA HEC CTABUTH ITOCJIC HETO TOYKHU C 3aIsTOM.

IpakTuueckas pa6ora Ne 2. (4 uac) Bekmopa u mampuuypt.
Ilenv: nayuumocs pabomams ¢ éekmopamu u mampuyamu ¢ cpede Matlab.

3aoanus.

3aoanue 1. 3yuntsb Teoperndeckuii Matepuai. (pazoen 2.)

3aoanue 2. OTBETUTH HA KOHTPOJIbHBIE BOTIPOCHI.

3adanue 3. BoimomHuts 3a1a4u 1o BapuanTam B cpene Matlab/

JIns nByX 3aJaHHBIX BEKTOPOB & W D ONpenenuTh ux cymmy u TPOHU3BEICHHUE HX
HIIEMEHTOB.


https://biblio-online.ru/bcode/442328
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Bapuanmowi
Ne McxoaHble gaHHble Ne McxoaHble AaHHble
BapuaHTa BapuaHTa
1 A=[0,1,2,3,4,5,6,7,8,9] 11 A=[1,2,3,4,5,6,7,8,9,0]
B=[1,2,3,4,5,6,7,8,9,10] B=[1,2,3,4,5,6,7,8,9,10]
2 A=[0,1,2,3,4,5,6,7,8,9] 12 A=[1,2,3,4,5,6,7,8,9,0]
B=[2,3,4,5,6,7,8,9,10,1] B=[2,3,4,5,6,7,8,9,10,1]
3 A=[0,1,2,3,4,5,6,7,8,9] 13 A=[1,2,3,4,5,6,7,8,9,0]
B=[3,4,5,6,7,8,9,10,1,2] B=[3,4,5,6,7,8,9,10,1,2]
4 A=[0,1,2,3,4,5,6,7,8,9] 14 A=[1,2,3,4,5,6,7,8,9,0]
B=[4,5,6,7,8,9,10,1,2,3] B=[4,5,6,7,8,9,10,1,2,3]
5 A=[0,1,2,3,4,5,6,7,8,9] 15 A=[1,2,3,4,5,6,7,8,9,0]
B=[5,6,7,8,9,10,1,2,3,4] B=[5,6,7,8,9,10,1,2,3,4]
6 A=[0,1,2,3,4,5,6,7,8,9] 16 A=[1,2,3,4,5,6,7,8,9,0]
B=[6,7,8,9,10,1,2,3,4,5] B=[6,7,8,9,10,1,2,3,4,5]
7 A=[0,1,2,3,4,5,6,7,8,9] 17 A=[1,2,3,4,5,6,7,8,9,0]
B=[7,8,9,10,1,2,3,4,5,6] B=[7,8,9,10,1,2,3,4,5,6]
8 A=[0,1,2,3,4,5,6,7,8,9] 18 A=[1,2,3,4,5,6,7,8,9,9]
B=[8,9,10,1,2,3,4,5,6,7] B=[8,9,10,1,2,3,4,5,6,7]
9 A=[0,1,2,3,4,5,6,7,8,9] 19 A=[1,2,3,4,5,6,7,8,9,0]
B=[9,10,1,2,3,4,5,6,7,8] B=[9,10,1,2,3,4,5,6,7,8]
10 A=[1,2,3,4,5,6,7,8,9,0] 20 A=[2,3,4,5,6,7,8,9,0,1]
B=[10,1,2,3,4,5,6,7,8,9] B=[10,1,2,3,4,5,6,7,8,9]

3aoanue 4. I[J'IH 3aJaHHBIX BEKTOPOB a U b Z[HHHOﬁ n (3Ha‘leHH}I 9JICMCHTOB BCKTOPOB U UX
AJIMHY CTYACHT 3a4acT CaM) BBITIOJTHUTH npe06pasoBaH1/I${ N BBIYUCIICHHUA B COOTBECTCTBHH C
BAapHUaHTOM.

Bapuanmui

21. B BeKTOpe & AJIEMEHTHI ¢ HoMepaMu OT N1 10 N2 ynBoWTh, a B BEKTOpE D 3aMeHHUTH MX
CpeIHUM apU(PMETHIECKUM.

22. Obpa3oBath HOBBI BekTop C = [al, a2, ..., an, b1, b2, ..., bn], onpeneauts ero
MaKCI/IMaHBHI)Iﬁ nu MI/IHI/IMaJIBHBIfI 3JICMCHTELI U ITIOMCHATH UX MECCTaMU.

23. O6pasoBath BekTop C = [a1, a2, a3, b4, bs, ..., bn] 1 ynopsgounts ero mo Bo3pacTaHHIO U
yOBbIBaHHUIO.
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24. O6paszoBath BekTOp C = [a3, a4, ..., an, b1, b2, b3] u mepecraBuTh 31€MEHTHI BEKTOpa C B
obpatHOM Tnopsizike. Pe3ynbrar 3anmucaTh B HOBBIN BEKTOP.

25. [Iomy4nTh BEKTOp X, COJEPKAIIUN yIBOCHHBIC 3HAYECHUS JIEMEHTOB BEKTOPA A, U BEKTOP
Y, COAepXaIlMil yTPOCHHbIE 3HAYEHHWs OJIEMEHTOB Bektopa b. Ompemenuts cpenHee
apru(METHUECKOE KaXKIOTO BEKTOPA.

26. Berunicnute  cpefHee  apu(METHUECKOE OJEMEHTOB  JBYX BEKTOPOB. 3aMEHHUTH
MUHUMAJbHBIN 3JIEMEHT [IEPBOr0 BEKTOPa HA MAKCUMAJIbHBIN 3JIEMEHT BTOPOTO.

27. Ilomy4nTh 1Ba HOBBIX BEKTOpA, COCTOSIIMX U3 3JIEMEHTOB MCXOAHBIX BEKTOPOB, HAUMHAs
c Homepa Nl 1o Homepa N2. HaiiTi cyMMy MUHUMAJIBHBIX 3JIEMEHTOB HOBBIX BEKTOPOB.

28. 3aMeHUTH HYJIEM MUHHUMAIbHBIN 3JIEMEHT BCKTOpa a u MaKCHMAaJIbHBIM 3JIEMEHT BCKTOpa

29. BoruncnuTe MpOM3BEICHHE 3JIEMEHTOB BEKTOPOB ¢ HoMmepamu oT N1 mo n2. Haiitu
MUHUMAJbHbIE 3HAYCHHs] BEKTOPOB U 3aMEHUTh IIOCIEJAHHUE OJJIEMEHTHI BEKTOPOB UX
MUHUMYMAaMH.

30. O6pazoBarb BekTop C = [a2, a3, a4, b3, b4, ..., bn]. Dnements ¢ HOMepamu ot N1 10 N2
3aMCHUTH CpeI[HI/IM apI/I(bMeTI/ILIeCKI/IM OTHUX DJICMCHTOB.

3L .3agan BekTop x=1:9. IlomyunTs U3 HEro Marpuily 3-ro MOPSIKA, B KaXJIOW CTPOKE
KOTOPOM 3amucaHbl OCIEI0BATENbHO 3JIEMEHTHI BEKTOPA.

32. 3anan Bektop x=1:4. Co3marb Marpuny 4-ro mnopsaka, 3JIEMEHThl KaKJIO0H CTPOKHU
(cTo011a) MaTPUIIBI SABJISIOTCS dJIEMEHTAMU BEKTOPA.

33. 3aaHo 11eT0€ YUCIO0 N U LETOYUCICHHBIH BeKTOp. [IOBTOPUTH KaXKIblil AJIEMEHT BEKTOpa
n pas.

3A. 3az[aH BCEKTOP, B KOTOPOM €CThb HYJICBBIC 3JICMCHTEI. Kamnmﬁ HyneBOﬁ 9JICMCHT 3aMCHUTD
CpeaAHUM apI/ICI)MeTI/I‘-ICCKI/IM QJICMCHTOB BCKTOpPa

35. 3agan Bektop x=1:9. I[lomyunTs U3 Hero marpuily 3-ro mopsijKa, B KaxJ0M CTOJIOIE
KOTOPOTO 3aIKCaHbl TOCIE0BATEIBHO YIEMEHTHI BEKTOPA.

36. 3aman Bektop x=1:4. Co3marh MaTpuily 4-ro mopsijika, Ha JHArOHaIsSX KOTOPOW CTOSIIH
OBl 2s1eMeHTHI BekTopa. Eciu nuaronans kopoue size(X), TO 3al0IHEHUE HaYMHATh 1-TO AJIeMeHTa
BEKTOpA X.

37. 3ayiaH BEKTOp, B KOTOPOM €CTh HyJIEBbIE ieMeHThl. Kaxaplii HyJI€BOI JIEMEHT 3aMEHUTD
MAaKCHMAJIbHBIM CPEAM JIIEMEHTOB BEKTOPA.

3. 3apan Bektop x=1:16. [loayuuts U3 Hero Marpuily 4-ro mopsakKa, B KaXIOM CTOJIOIE
KOTOPOTO 3allMCAHbI MOCIEI0BATENBHO 2JIEMEHTHI BEKTOPA.

39. 3aI[aH BCKTOpP, B KOTOPOM CCTb HCHYJICBBIC JJICMCHTHI. Ka)KI[LII\/'I HCHy.TICBOfI OJICMCHT
3aMCHUTb MUHUMAJIbHBIM CPCAHN 3JICMCHTOB BCKTOpPA.

40. 3aI[aH BCKTOpP, B KOTOPOM CCTb HCHYJICBBIC JJICMCHTHI. Ka)KI[LII\/'I HCHy.TICBOfI OJICMCHT
3aMCHUTDL CPCAHUM 3HAYCHUC CPCAU SJICMCHTOB BCKTOPA

IlosnemeHTHEIE Oorcpanru ¢ BEKTOpaMu U MaTpHUllaMHU.

3aoanue 5. Ilpu nomoiuy BCTPOEHHBIX (DYHKUMN Ui 3aNOJHEHHS] CTaHIAPTHBIX MaTpull,
MH/IEKCALlMM JBOETOYHEM U, BO3MOXKHO, OOBEIUHEHHUS, IOBOPOTAa WM TPAHCIOHUPOBAHMS
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MOJIy4UTh cienytouie Matpuilpl. [Ipumennts QyHkunn oO6pabOTKU NaHHBIX M TMO3JIEMEHTHBIE
oTiepaIiy JIJIsl HaXOKICHHS 3aJaHHBIX BEJIMUUH.

IlosnemMeHTHEIE orcpanru ¢ BEKTOpaMu U MaTprullaMH.

3aoanue 5. llpu moMomy BCTPOCHHBIX (DYHKUMH AJISi 3alOJHEHUS CTaHIAPTHBIX MATpPHIL,
MHJICKCAllMU JIBOETOYMEM U, BO3MOYKHO, OOBEIMHEHHs, IOBOPOTa MM TPAHCIIOHUPOBAHUS
NONYYHUTh cienyromue Marpulbl. [Ipumenuts QyHKIM 0O0pabOTKH NAaHHBIX W MO3JIEMEHTHBIC
OTIepaINH JJIsl HAXOXKICHHS 3aJaHHBIX BEJTHYHH.

Bapuanmowi

1 0 0 4 0 0]

01 00 40

0 01 0 0 4 6
1 A= m:maXZaiZ-

222333 =Y

2 2 2 3 3 3

2 2 2 3 3 3]

2 2 -1 -1 2 2]

22 -1 12 2

22 -1 -1 2 2 6 6
2 A= s = a;| .

22 -1 -1 2 2 21]2_111

22 -1 12 2

1 2 3 4 5 6 |

1 -2 -3 -4 -5 6

4 4 4 4 4 4 .3
3 A= m= min a;.

4 4 4 4 4 4 ij=l...6 U

5 5 5 5 5 5

5 5 5 5 5 5

-1 -1 -1 1 1 1]

-1 -1 -1 1 1 1

-1 -1 -1 1 1 1 6
4. A= =>aj, .

2 2 2 3 0 “”g“""

2 2 2 0 0

1 1 -3 -3 -3 -3

1 1 -3 -3 -3 -3

-3 -3 2 0 0 0 § §
5. A= s=) ay+ ) ay.

3 -3 0 2 0 0 E’E"

-3 -3 0 0 2 0

-3 -3 0 0 o0 2]
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15. s matpun A, B, C npoBepuTh BBITIOJIHEHHE ClIeayonux ToxaecTB (4B)C=A(BC),
2 4 1

(A™+B)C=ATC+BC,tne '} —2 3/’
| 1 |

B ‘ 5 o|c
|5 1

_|2 3|
3 1

16. Bremonnuts aeiicteus A(A%-B)-2(B+A)B nan Marpunamu

l2 31} |2 7 13l
HZ‘—lEd‘B‘l s |

|5 3 0 | 5 13 21]

17. [IpoBeputb, ABIAAETCS JIM MaTpHUlla OPTOTOHAJILHOU
A=| €050 S| ae1e=1,g=m uwu2éie=—1,9=0,

| —ESING  ECOSY | 3

18. Pemuts MmaTpuunbie ypaBHeHUss AX=B u XA=B u BbIIOIHUTE NPOBEPKY

2 130 |2 1 4
Az‘ 0 1 E‘JBz‘ 30 1‘
-1 2 1 -1 2 3

3aoanue 6 Vicnions3ys xomanay rand, co3math BekTopa al(2xn), b(2n)x1, c1Xx(2n) cocrosimue
W3 CIy4ailHBIX 4YHCEll, PaBHOMEPHO pacmpeaeieHHbIXx B auana3zoHe or 0 go 1. Hcnonb3ys
MATLAB, naiitu:

a) CyMMY U Pa3HOCTh BEKTOPOB a U C,

0) mpou3BeIeHNE BEKTOPOB C U b,

B) HaliTH cpe/iHee 3HaUeHHE AIEMEHTOB BEKTOpa a,

T') BBIYUCITUTH CYMMY 3JIEMEHTOB BEKTOpa b,

1) HAWTH MUHUMAIIbHBIN 1 MaKCUMaJIbHBIN JIEMEHTHI C, pe3yJIbTaT MIPOBEPUTH COPTUPOBKOIA.

3aoanue 7 BriBectu 3Hauenus pynkuuu x(f) Ha orpeske [n-3n] ¢ marom 0. 1, rae n—Homep
BapHaHTa.



Ne OyHKIHA Ne DyHKIHA
1. - 0033(3:) oy 16. B cos’(¥)+2 sy _
f(x)= 3—Si11(x)+e ‘In(x+2) f(x)_—B—crg(x) +e T -lg(x+7)
2. 20 17. 3
Fx)= % +e ™ lg(x+4) F(x)= %2)” re T In(7x +2)
3. 1 8. J
F(x)= %M‘“ In(x—6) : F(x) = % +e S g(3x—1)
5 6
* fx) = si?(i)(f)? +e7 lg(x +8) P flx)= °3°j ;;:( )2 e In(7x + 4)
3. sin®(¥)—6  _uy 20. sin? (x) “x
f(x):m-i—e ) hl(x-i—?) f(x}:m+e ’ 1g(4x—6)
6. 2 21. 23 (1)
Fx) = sc]f(sxc)(i)S e 1g(x+9) F(x) = % +eF  In(3x —4)
7. 50y 22. -
F(x) = % +e % In(x—6) £(x) = % LM 1g(2x - 5)
8. B cos®(x) 5y 23. B sin*(x)+2 _
f(x]—m+e lg(2x +3) f(x)—m+e lg(x —5)
9. 3(x)— 24. 4
f) = c?i E;gx)3 +e %% . In(2x - 6) £(x) = S(;I;J(Sx)(f)B +e " lg(x+3)
10. 0t o) 25. 6
F(x) = %H—x Jg(x—3) 1) :ﬁﬁizw—h ‘In(2x +6)
11. 26. 4y —
f(x) = % +e 3 . In(3x) f(x) = % +e 8 g(6x—2)
12. 27. 5
fi=2 0 e ) FO = 7+
2
B f(x)= cos’(9) =3 In(5x +1) 28 F) =S T i o3y

4cos(x)

ctg(x)+2

77
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2 7
14. f(i’)_MJrej'_x-lg(S.HZ) 2. f(x)zw

- , +e " In(3x-2)
8+3sm(x) 1+ ctg(x)

15. Cosi’(v) s 30. o) . sar
f(x)—mw n(9x—4) f(x)——rg(x)_6+e lg(2x+4)

3aoanue8 . [1oAroTOBUTH OTYET B TEKCTOBOM PEIAKTOPE.

Jlureparypa.

OcHoBHas

3. Korkmn T'.JI. KommbeioTepHoe MojenupoBanue (U3HYECKUX  MPOIECCOB  C
ucnonb3oBanuem Matlab: yuebnoe mocobue mus Bysos/I'.JI. Korkun, JLK. Ilomos, B.C.
Yepkacckuii. — 2-e uza.,ucnp. 1 non. — Mocksa: M3garensctBo FOpaiit, 2020. - Ctp. 16 — 19.

4. MawmonoBa T.E. HWuadopmamnmonnsie texHomoruu. JlabopaTopHbli NpPaKTUKYM:
yueOHoe mocobue s cpeanero npodeccruonanbHoro oopasosanust/T.E. MamonoBa. — Mocksa:
UznatensctBo FOpaiit, 2020. Ctp. 82 — 85.

JlononHuTenbHas

3. Anncumosna, I'.J]. McnonszoBanue MATLAB npu usyuenun marematuku. YacTthb
I:y4e6. mocobue / I'.Jl. Auucumona, C.M. EBceeBa, M.Jl. MpmisiBiieBa/ Muno6puayku Poccun,
OMI'TY.—-Omck : Uzn-Bo OMITY, 2018 — ctp. [smexktpoHHBIM pecypc| Pexum moctyma
https://www.omgtu.ru/reference/federal-innovation/products-of-the-
project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%IE%D0%95%20%D0%9F%DO0
%9E%D0%A1%D0%IEY%D0%91%D0%98%D0%95%20-
%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1
%8B%D1%88%D0%BB.pdf

4. Kypbarosa H.B., IlyctoBamoBa O.I'. OcuoBbel MatlLab B mpumepax u 3aaayax:
y4eOHO-MeToInYeckoe mocodue K MpakTHUKyMmy Mo Kypcy «llakeTsl KOMIBIOTEPHON anreOpbiy.
PocroB-na-Zlony: O®Y, - 2017. — ctp. 12 — 30. [OnekrpoHHbIli pecypc]. Pexxum nocryma:
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookMATLAB_Kurbatov
a_Pustovalova_ed.pdf

IpakTuyeckas padora Ne 3. (8 yac) 'paduka 2D.
Heaps HayuuThesi cTpouth rpaduku pyHkuuii B cpexe Matlab.
3amanus
3aoanue 1. O3HaKOMUTBCS C TEOPETUUECKOMN YACTBIO.
3aoanue 2. OTBETUTH HA KOHTPOJIBLHBIE BOIPOCHI.
3aoanue 3. lloctpouts rpaduk GyHKIMH ¢ IpUMEHEHUEM orieparopa plot(t,y).
Bapuantsr.

y(t)=e “cos(20-), t=[0.1], At=0.01
y(t)=e “sin®(10-1), t=[0,1], At=0,01
y(t)=e sin’(20-1), te[0,1], At=0,01
vl ti—e[-::u.v.{ 20-t), t=[0.2], At=0.01
y(ty=e"sin’(20-t), t=[0,2], At=0,01
y(t)=e"cos(20-1), t=[0,2], At=0,01
y(t)=e"sin’(20-t), t=[0.2], At=0,01
y(t)=Jt - sin(10-t), t=[0.4], At=0,02
v(t)=+Jt - sin’(10-1), t=[0.4], At=0,02

=

© o N ok WD


https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
https://www.omgtu.ru/reference/federal-innovation/products-of-the-project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9E%D0%95%20%D0%9F%D0%9E%D0%A1%D0%9E%D0%91%D0%98%D0%95%20-%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1%8B%D1%88%D0%BB.pdf
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookMATLAB_Kurbatova_Pustovalova_ed.pdf
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookMATLAB_Kurbatova_Pustovalova_ed.pdf

3aoanue 4. lloctpouTh B 04HOM OKHe rpaduku 1Byx GyHKui y1(t) u y2(t) ¢ ucrnoibp30BaHUEM

10.
11.

12.
13.

14.
15.

16.

y(t)=t-sin(10-1), te[0,2], A=0,01
y(t)=(1-t)-cos(20-1), t=[0.2], At=0,01

y(=(1-¢)-cos(20-1), 1=[0,2], At=0,01
y(t)y=sin’t-sin(10-1), t=[0,x]. At=0,01

17.

18.

19
20

y(t)=cos t-sin(10-t), t=[0,x], At=0,01
y(t)=(1+e")sin(20-1), te[0,2]. At=0.01
B 1+sir13[1+ x?)
V14 2
x+8
rF =
X
5 X
I +1g”
y=—t
| —e

}::”,3 1-x".

y — 2.1.' _3.1'_’:]\/’;‘

omepatopa plotyy(...).
Bapuantsl

=

© © N o g~ N

e =
= o

= P
> w

15.

vi(1)=10-e 7, ya(t)=cos(20+1), t=[0,1], A=0.01
Vi(t)=10- ", ya(t)=sin’(10-1), t=[0,1], At=0,01
yi()=10e ", yat)=sin’(20'1), t=[0.1], A=0.01

yil

¥i

t)=10-¢", ys(t)=cos(20-t), t=[0,1], A=0,01
(D=10-€", yo(t)=sin(20-1), t=[0.1], At=0.01

vi(0)=10-¢", y:(t)=cos’(20-1), t=[0,1], At=0,01

¥

vl

yi()=10-Jt , ya(t)=sin’(10-1), t=[0.4], At=0,02

(0)=10-¢", y-(ty=sin’(20-1), t=[0,1], At=0,01
1)=10-Jt . vo(t)=sin(10-1), t=[0.4]. At=0.02

vilt)=10-, ya(t)=sin{ 10-t), t=[0,2], At=0,01

vi(()=10( 1-e7'). va{t)=cos(20:1). t=[0,2], At=0,01

yi(t)=10-sin’t, yo(t)=sin(10-), t=[0,x], At=0,01
vi()=10-cos’t, vo(t)=sin(10-t). t=[0,x], At=0,01

yi(0=10-(14€Y), yo(t)=sin(20-1), 1=]0,2], A=0,01

yi(1)=10-(1-1), ya(t)=cos(20-1), t=[0.2]. At=0,01
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3aoanue 5. C nmomonipio omeparopa plot(t,yl,”S1°,t,y2,’S2’) mocTpouTs B OJHOM OKHE TpaduKu
nByx ¢yHkuuit y1(t) u y2(t). Ilpu noctpoernu rpadukoB BUA QYHKIHA, IPEIENbl, AT U3MEHEHHS

apryMeHTa U mapaMeTp S BEIOpaTh C HCIIOIB30BaHUEM Ta0II. 3
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Tabnuua 3
Ba-
pra Oynrunn IlapaveTpsl (LBeT MUHMI, THI MAPKEPA, THIL IHHHH)
HT
l 2 3
1 }’l[t}=e'm., te[0,2x], At=0,2 JKenTriil, TOUKA, CIOMIHAR
ya(t)=cos(3-1), t[0.2x], At=0,2 Po3oBmIil, Kpy#OK, NYHKTHPHAA
5 V1 (t)=e", te[0,2x], A=0,2 [onyboil, kpecTHE, LITPHX-NYHKTHPHAR
ya(ty=sin’(), te[0,2a], At=0,2 KpacHeuii, 3HaK nioc, WIpnxosas
vi(ty=e~, te[0,2x], A=0,2 JeneHslil, TPEYTONEHHK BEPIIMHOI BIEEO, CILIOWLHAS
3 . Cnuii EYTONLHHE BEPIIHHOH BOPABO
ya(ty=sin’(t), te[0,2x], At=0,2 » TPE) P pazo,
MYHKTHPHAA
g L (1)=0,05-¢", te[0,2x], At=0,2 YepHelil, nATHKOHEYHAR 3BE34, IWTPHX-IYHKTHPHAR
va(t)=60-cos(2-1), te[0.2a], A=0,2 | HKeurrruii, 303K nmoc, WTpHXOBaA
| 2 3
5 ¥ (t)=0,1-e", te[0,2x], A=0,2 Hemrriil, KBagpaT, WTPHX-MYHTKTHPHAA
ya(t)=60-sin" (1), te[0,2r], At=0,2 Po3zoBstii, poMm0, urrpnxosas
vi{t)=0,1-e7", te[0,2a], At=0,2 [NonyDoil, TpeyronbHIK BEPLUIHHOI BHI3, CIUIOIWHAA
6 2 KpacHzlil, TpeyronbHIK BEPIIHHOIN BEEpX,
ya(t)=60-cos™(2-t), te[0,2x], At=0,2 nyHKTHpHAX
7 | (ty=0,1-e7", te[0,2x], At=0,2 Po30BkIil, 3HAK IUIHOC, IYHKTHPHAA
}fg{t}=ﬁﬂ~5in3(3 1), t=[0,27], At=02 lNonyDoii, IATHKOHEYHAA 3BE314, IITPHX-NYHKTHPHAA
g | (t}=-.jrt- , te[0.2x], A=02 3eneHslil, INECTHKOHEYHAR 388314, WTPHXOBAA
ya(t}=2,5-sin(t), te[0.2x], At=0,2 HeorTelii, TOUKA, CNUNOLIHAY
g ¥ [t}=Jt- , te[0,2x], At=0,2 PozoBblil, Kpy#OK, NIYHKTHPHAA
}fz(t)=2,5~5inz(t}, t=[0,2x], At=02 lNonyDoii, KpecTHE, WITPHX-NYHKTHPHAR
10 vilty=t, te[0,2 7 ], A=0.2 KpacHgliii, 2HaK nmoc, WTPHXOBasA
yva(ty=8-sin{10-1), te[0,2x], A=0.2 3eneHslil, TPEYroIBHHK BEPIIHHON BIEBO, CIUIOLIHAS
a CuHuil, TpeyronsHUK BEPUIHHOI BOPARO,
TREL (t)=1-t, te[0,2 7 ], A=0,2 nysKTHpHAS
ya(ty=t-cos(t), te[0.2x], At=0_2 YepHelii, NATHKOHEYHARA 3834, INTPUX-NTYHEKTHPHAA
12 (ty=1-e7, te[0,2n], At=0,2 enTelii, 3HAK IUIOC, IITPHXOBAA
ya(ty=2-cos(t), te[0.2x], At=0_2 KpacHglii, KBagpar, WTPHX-NYHKTHPHAA
13 LY (ty=sin’t, t[0,2x], At=0,2 Po3zoBstii, poMmD, urtpHxosas
ya(t)=sin(10-t), te[0,2x], At=0,2 lNonyDoil, TpeyronbHIK BePUIHHOI BHIT3, CIUIOWHAA
KpacHglil, TpeyroibHHK BEPLIHHON BBEPX,
= 2 =
14 | ¥ (t)=cost, t=[0,2x], At=0,2 yHKTHPHAS
yva(ty=sin{t}), te[0,2x], At=0.2 Pozoelil, 3HAK IHOC, IYHKTHPHAA,
15 (=0,1-(1+e"), te[0,2x], At=0.2 lNonyDoii, NIATHKOHEYHAA 3BE313, IITPHX-NYHKTHPHAA

y2()=60-sin(1), te[0,27], A=0.2

3&.‘]{'.‘thifh WECTHROHEYHAA IBEINA, INTPHXOBAA
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3aoanue 6. C nomompio oneparopa stem(t,y2,”S2’) moctpouts rpaduk pyHkmn y2(t).
[Tpu nocTpoennu rpadukoB BUI QPYHKIUIA, TIPEACTIbI, AT U3MEHEHUS apryMEHTa U TapameTp S
BbIOpaTh U3 TabI. 4

Tabnuua 4
Bapun- o -
AT YHKLIHH [TapameTprl (LBET NHHHI, THI MAPKEPA, THII JIMHHUH )
1 2 3
1 ya(t)=cos(t), te[0.2x], A=02 PozoBhIL, KPYKOK, NYHKTHPHAA
2 ya(t)=sin’(1), te[0,2a], At=0,2 KpacHzlii, 3HaK NIOC, WITPHXOBAA
3 ya(t)=sin’(t), te[0,2x], At=0.2 Cunuii, TpeyroNsHHK BEPIIHHOI BNPABO, IYHKTHPHAA
4 ya(t)=60-cos(2t), te[0.2x], 3eneHklii, IHAK [LIIOC, IMTPHXOBAA
At=0,2
5 ya(1)=60-sin"(t), te[0,2a], Pozoemii, poMmd, wTpuxoeas
At=0,2
6 }rl(t]=ﬁﬂ-{:{]5:{2-[}* te[0,2q], KpacHzlii, TpeyronsHHE BEpPLIHHON BBEpX,
A=02 IYHKTHPHAA
7 y2(1)=60-sin"(3t), t[0,2x], lNonyboii, NATHKOHEYHAA 3833, IITPHX-NYHKTHPHAA
At=0,2
8 y2(1)=2,5-sin(t), te[0,2x], Hemruii, Touka, cruiomHas
At=0,2
G y1(1]=2*5'sin2(l].. te[0,2q], lNonyDoii, KpeCTHEK, IWITPHX-IIYHKTHPHAA
At=0,2
10 | y2(t)=8-sin(10-t), t=[0,27], 3enexklii, TPEYrONBHUE BEPLIHHOH BIEEO, CILNOLIHAS
At=0,2
11 | ya(t)=6-cos(t), te[0,2xn], At=0,2 | YepHblii, NATHKOHEYHAA 3BE31A, IITPHX-IYHKTHPHAA
12 | ya(t)=2-cos(t), te[0,2x], At=0,2 | KpacHsiii, KBaapaT, IITPHX-NYHKTHPHAA
13 | ya(t)=sin(10-t), te[0,2x], At=0,2 | Fonyboii, TpeyronbHHK BEPIIHHON BHH3, CIUIOWIHAA
14 | yo(t)=sin(t), te[0,2x], At=0,2 Po30BEIiL, 3HAK IIHOC, IYHKTHPHAS,
15 | ya(t)=60-sin(t), te[0,2x], At=0,2 | 3eneHslii, WECTHKOHEYHAA 3BE3/A, IWTPHXOBAA

3aoanue 7. C nomomubto oneparopa stairs(t,yl,’S’) nmoctpouts rpadux pynkuuu y1(t).
[Tpu nocTpoenuu rpauKoB BUI PYHKIUA, TIPEAEIIb, AT U3MEHEHUS apryMeHTa U apameTp S
BBIOpaTh U3 Ta0IMI. 5
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Tadnuua 5
Bapmu- o _ ) )
At DOyuxunn [MapameTps! (LBeT MHHHH, THII MAPKEPA, THI JIHHHH)
1 2 3
1 vi(t)=10-e = t=[0.5], Ar=0.2 UepHblii. TPEYTONBHHK BEPIUHHOH BBEPX, CIUIOLIHAR
2 vi(t)=e. t=[0.4]. At=0.2 UepHblii. IIECTHKOHEYHAR 38314, IVHKTHPHANA
3 vilt)= -Jrl- t=[0.100], At=5 Kpacuwiii. pom0. wrpHxosas
4 vi(t)=1-e ", t=[0,5]. At=0.2 YepHblii, TpEYTOJIbHHK BEPIIHHON BBEPX, CILIOLIHAA
5 y.{t}—il, te[0.10], At=0.6 Kpacuwiii, Kpy#ok, WTpHxoBas
f yi{t)=sm(t), t[0.2x], At=0,08 | 3enénulii, TO4KA, CILIOLIHAA
7 yi(t)= 1__?1 t[0.10]. A=0.6 ["onyDoil, TpeyrobHHK BEPIIHHON BBEPX, CIUIOLIHANA
R vi(D)=t 2 t[0.2.1]. At=0.06 K[EPH:.:HI:IE'I. TPEVIO/IBHHK BEPUIHHOH BIIPABO,
NYHKTHPHas
9 yi(t)=arcsin(t), t<[0,1]; ["onyboil, TpeyroNbHHK BEPLIHHOIN BIPABO, IITPHXOBAA
At=0.08
10 | Yrt)marccos(t), te[0.1], Jenensliil, TPEYTOILHHE BEPLIHHON BISBO, CIUIOLIHANA
At=0,06
11| yi(t)=arcte(t), t[0.5], At=0.4 | Kpacuwii, pomd, nyHxTHpHas
12 yi(t)=acot(t), t<[0.1,5], Kpacuslil, KBaapar, IWTPHX-MYHTKTHPHAA
At=0.4
vi(t)=arcsin(|t]), t[-1.1], - .. ) N )
13 KpacHblil, N9 THKOHEYHAR 38314, IITPHXOBAA
At=0,08
14 il{_tl]{g;cma{ €, tel-1.1]; Cuumil, KBaIpaT, WTPHXOBAA
15 | w(t)=1-", t=[0.5]. At=0.35 KpacHblil, N9 THKOHEYHAR 38314, WTPHX-NYHKTHPHAA

3aoanue 8. C nomompio onepatopoB loglog(...), semilogx(...), semilogy(...) mocTpouts rpaduk
¢ynkuun y(t). IIpn noctpoennu rpadukoB Bua (QyHKIMHA, Ipeaeasl U IIar H3MEHEHHUs apryMeHTa
BBIOpaTh U3 Tabm. 7

Bapuanmu



Tabnuoa 7
Bapuaut DyurIIA Oneparop BrIEOAA

1 2 3

1 y=30-arctg’(t), te[1,1000], At=1 Loglog

2 y=(1-t)|sin(0,05-)"*" t=[1,1000], At=1 Semilogx

3 y=In(t")-1g7(0,1-1), te[1,1000], At=1 Semilogy

4 y=sin*({J ), 12[1,1000], At=1 Loglog

5 y=0,01-arctg*(cos(0,03-1)) , te[1,1000], At=1 Semilogx

6 y=tan(0,05-sin"(0,1-t)), t=[1,300], At=1 Semilogy

7 y=In(t)cos’(f1 ), te[1,1000], At=1 Loglog

3 y=larccos™(0,01-1)], te[1,1000], At=1 Semilogx

9 y=In(t)-sin"(0,05-t), te[1,1000], At=1 Semilogy

10 y=tg®(fL ), t[1,1000], At=1 Loglog

11 y=(1000-t)-cos(sin(0,05-1)), te[1,1000], At=1 Semilogx

12 y=In(cos’(15-0))}-Jt , t[1,1000], At=1 Semilogy

13 y=(3-2-sin(0,1-))-|sin(0,05-1)]. 1e[1,1000], At=1 Loglog

14 y=In(t)-|sin(0,05-1)], te[1,1000], At=1 Semilogx

15 y=(1-t)-sin(0,05-)****| 1=[1,1000], At=1 Semilogy
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3aoanue 9. lloctpouts rpaduk mapameTpudeckoin GyHKIMH y(X) ¢ MpUMEHEHHEM orepaTtopa plot(...).

10.

Bapuantst

x{t;ﬁ—sin{l}. }’{1}_L‘U':i':"[l1.l. te[0.2x]. A=0.1

x(t)=sin(t). v(t)=10-cos(t), t=[0.2x], At=0,1
x(t)=cos(10-t), y(t)=e ~sin( 10-t), t=[0.2=],

At=0,03

x(t)=e cos(10-t), y(t)=e “sin(10-t), t=[0.1].

At=0,03

x(t)= \,l'rl_-cm;{ 10-t), v(t)=e -sin(10-t), t=[0.1].

At=0,03

x(t)=Jt -cos’(5-), y()=(1-t)-sin(t), te[0,1],

At=0,03

x{l}—ﬁ-{:m{t}. }'{I}—ﬁinzit}-ﬁinilﬂ-t}. t=[0.1].

A=0.03

(t)=arctg(t)-cos( 10-t), }-‘{t}—sinz{t}-sin{it}*
te[0.1]. A=0.03

x(O=cos’(t)-cos(10-t), y(t)=sin’(t)-sin(5-t),
te[0,1], A=0,03

x(t)=cos (t)-cos(10-t), v(t)y=sin"(t)-sin(10-t),
t=[0.1]. At=0.03
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x(t)=cos™(t)-cos(cos(10-1)).
y(t)=sin"(t)-sin(sin(10-t)),
11, te[0.27], A=0,01
x(t)=sin’(t)-cos(cos(10-1)),
}'(t}=sin1[t}- sin(sin{ 10-)),
12. t=[0.2x]. At=0.01
x(t)=t"-cos(cos(5-1)), y(t)=t"-sin(sin(5-t)),
te[0,2x], At=0,01

x(t)=t"-cos(cos(5-1)). v(t)=t"cos(sin(5-t)),
te[0.2a], At=0,01
x(t)=t" - cos(cos(5t)),
y(t)=sin"(t) - cos(t),
15 te[0,27], At=0.01
16. X(t)=sin(3t), y(t)=cos(5t), t=[0:27]. At=0,01
17. X(H)=7sin(t)?, y(t)=7cos(t)?, t=[0-27lAt=0,01
18. X(t)=(t~2 - 2) Sin(t) + 2t Cos(t), y(t)= (2 - t*2) Cos(t) + 2t Sin(t) t€[-3,14 3,14]
X(t)At=0,01
19. X(t)=t, y(t)=1/t t€[-1,2 1,2] )At=0,01

20. X(t)=sin(t), y(t)=cos(t), t=[0-27]At=0,01

3aoanue 10 CocTaBUTh OTYET B TEKCTOBOM PEIAKTOPE.
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IIpakTuueckasi padora Ne 4, (8). IIporpammupoBanue B cucteMe MATLAB. M-gaiiabl u M-

¢pynknun PemeHne THNOBBIX BHIYUCIUTEIBHBIX 3a1a4 B cucteme MATLAB

Heap HayunThCs padoTaTh ¢ pailsiamu-nporpaMmavMu U paia-QyHKIUAMA.

3ananus

N3yunTh TeopeTHueckuii Mareprana MmeToauuku (tema 5.1 u 5.2)

OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI

2. Cozpaiite M-dynkuuto o Bapuanty 3ananus. Coxpanurte ¢aiin ckpunra M-QyHKIuUU C

pacmuperreM .m (Hanpumep, Familya.m) B paboueii manke. [IpoBepuTh KOMaHIHBIN KO U
3amyCcTUTh M-(QDyHKIIMIO HA BBIMOJTHCHHUE.

Bapuaur @yHKLIHA BapuanTt MyHKUUA
I 1+e™* 13 ©2+02
i)=— = ;
SO =3+ 2a &y =m ==
2 2 +72. -143r }4 2
flR) =" Fly=e [ 102
D,D?F"‘BJ’T x3+2_r
3 Xt +2-e 15 1+
fx)=——— Jx)=—rr
5+3x 0.03+2x
4 x+2-e 16 x2+2.e
10+3x° 15 +4x
5 x 17 3.

—_— Fflx)=10x+

=10
S =10c+ J10+3x°

4287
6 et ] |I 3
f{x:]:]zxd'fELE#' 8 f{x}ze__t xX +ﬂ.2
Vad+2x x4 2x

.-."r C Lot ,’9‘ 2
flx)y=12x" +1+3—91 fix)=¢" _r;+{]_2
4+ 2x° X+ 2x
3 . 3 .T+3‘€-I 20 y .‘{'+3~£"_'T
f(x)=5x" + ———= fx)=3x" +———
a4+ 2x N4+ 2x°
9 . . Xx+3.e’ 21 i . x+3.¢"
flx)=sx?+ 2128 fla)=s5x*+112¢
;’1"} 4 Lot 22 ) ___' e
fix)=5x" +—£ fix)=x"+ i
4+2x° 4+ 2x
!‘!f . - 2 LT 23 . . ¥ a
f(x)=15x" _,,& _f[_-,_-],zgl-—i_LE‘
4+ 2x° 14+2x"
12 x+3-e”’ 24 r+3-e”

flx)=10x" + ——

fx)=7-x)+ — . =
N4+ 257 4+ 2x”
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3aoanue 3. Cozpmaiite nBe m-(QyHKIIMU CO CHENUAILHBIMU TEepeMeHHBIMH (Tabn.2) wu
BBI30BUTE UX B KOMaHIHOM OkHe. Tabnuia 2 — CenuanbHble IEpeMEHHBIC

Tadnuua 2 — CrneuuanesHeie NepeMeHHbIS

Hma

ans

eps

realmax

realmin
pi

L]

inf

NaN
computer

flops

VErsion

Hasnauenue nepemeHHoi

IMocnenuunit pe3ynbTaT; eciM BbIXOJHAH NepeMeHHas He ykasaHa, o MATLAB
MCIIOJIB3YET [IEPEMEHHYIO ans

TounocTes BeUBCIEHUI ¢ NaBAKOWEH TOUKOI, ONpelenseTcs JIHHOH MaHTHCCK! H
ans PC eps = 2.220446049250313e-016

MakcHMallEHOE YHCIIO ¢ [UIABAOLIEH TOYKOI, npeicTasuMoe B KoMmusTepe; s PC
realmax = 1.7976931348623 1 6e+308

MuHuManbsHOE YHCIO ¢ ILIABAOLIEH TOYKOIl, npeacTaBuMoe B KoMustorepe; 1us PC
realmin = 2.225073858507202e-308

CneunaibHas nepeMeHHas s yncaa p: pi=3.141592653589793e+000
CreuuaibHeIe epeMeHHBIE LA 0003HA4YeHHA MHHMOM e1HHHLBL
CreunaibHas nepeMeHHan s 0003Ha4eHHA CHMBOJIA GECKOHEHHOCTH

CrneumanbHas nepemMeHHas s 0DOIHAYEHHS  HEONPEISISHHOID IHAYEHHH -
pesyaerara onepaumii tvna: 070, inffinf

CreumaibHas nepemMeHHas A0 0003HAYEHHA THIA UCHOIBIVEMOID KOMIBHOTEpA,
s PC - PCWIN

CneunanbHas nepeMeHHas i 0003HAYEHH KOJAMYECTBA ONEpaunil ¢ niasatoLei
TOUKOH

CneumalisHas [EepEMEHHAA JUIA XPaHEHHA HOMEpPa HCIIUJ]J:E}'EMGﬁ BEPCHH CHCTEMBL

MATLAB

4. [IpoBepbTe KOJIUYECTBO aPTyMEHTOB i (DYHKLIUU U3 3aJaHUSl.
5. ChopmupyiiTe BEIXOTHOM MaccuB vVarargout.

3aoanue 4. BeruuciuTh U BEIBECTH HA IT€YaTh 3HAYCHHS OIIPEACIICHHOI'O NHTETpajia METOAaAMU
npsAMOYT'OJIbHHUKOB, Tpaneunﬁ n CuMIICOHA. Z[aHHBIe B34ATb U3 Ta6J'II/II_[I>I BAapHAHTOB.
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No | Tloasinrerpansnast pyuxkuus f{x) | Hurepean unrer- | TouHocts BeluHC-
/11 puposanus [a; b] | neHuil uHTerpana
1 Inx/x+1+Inx [1;3.5] 0.001
2 tex +ctex [7/6; [n/3] 0.002
3 I/xInx [1.5:3.] 0.0001
4 In® x/x [1.0; 4,0] 0.003
5 Jer -1 [0; In2] 0.0015
6 xe' §inx [1.0; 4.0] 0.002
7 e e [0.0; 2.0] 0.001
2
8 1/49+ x° [2.0; 5.0] 0.001
9 sin(1/ x)x* [1.0; 2.5] 0.0005
10 xlarctox [0.0; v‘?] 0.003
11 urcﬂinx,-'m [0.0; 3.0] 0.001
12 x*(1+1Inx) [1.5;3.0] 0.0025
13 1/ 41+ 3x + 2x° [0,0; 5.0] 0.001
14 Jxi o014/ x [2.3; 6.0] 0.002
15 27 111|»::us; .1'| [0.0; /2] 0.001
16 e +1)ile* +1) [0.0; 2.0] 0.0015
17 xarctge i1+ x° [0.0; 2.0] 0.002
18 sin’ .1';"1n|'LI +_1"‘_} [0.0; w/4] 0.001
19 x4 4 [0.0; 1.8] 0.0006
20 e* cos” x [0.0; n] 0.0016
21 (155 + x)/(x +2) [0.0; 1.2] 0.002
22 (Hjn—x" )i vE.'.-'} [2.0; 4.4] 0.0014
23 (3.51gx +.1']|,-"{_.1"‘ +3.7) [0.0; 1.2] 0.002
24 (1.2-3.2:7 /(1 +sin” x) [2.0; 4.4] 0.0011
25 (3.17x+4.2)/cos™ x [1.0; 2.2] 0.0023
26 (v +3.2)/(x* +4.7) [0,0; 1.8] 0.0015
27 (155 + x)/(x +2) [0.0; 1.2] 0.001
28 e |n|s;i11.1':| [1.0; 3.0] 0.002
29 tax et [0.0; 1.0] 0.0013
30 (1.6x—2,7)/(1.5x" +3.9) [1.0;2.2] 0.0025

3adanue 5. BpryucinuTh 3HaYEHUs OMPEACIIEHHOTO MHTETpaya, MCHoib3ys meton Mounte Kapio
(popmyIibl IPSIMOYTOJIBHUKOB, Tpaneuuit 1 CUMIICOHA).

[ToryunTh UCXOAHYIO TAOMUIy JaHHBIX (X1, y1) B makete Matlab

Bapuantsr:

1) y= Log[x], {x or11010, mar 0.2}
2) y=exp[x], {x ot 0x05, mar 0.1}
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3) y=1/x{x ot 0.2 10 5.2, mar 0.1}
4) y=x"2, {x ot 0 1010, mar 0.2}
5) y=x"3, {X ot 0, 105, mar 0.1}
6) y= x+ x"2, {xor0m05, mar 0.1}
7) y=sin[x], {x ot 0 xo pi, mar pi/50}
8) y=(sin[x])"2, {x ot 0 m0 pi, marpi/50}
9) y=sqrt[x], {x oT 0 x0 10, mar 0.2}
10) y= cos[x], {x ot 0 mo pi, mar pi/50}
11) y=log[x], {xoT1m0 10, mar 0.2}
12) y=exp[x], {x ot 0 xo 5, mar 0.2}
13) y=1/X, {X ot 5 1010, mar 0.1}
14) y=x"2, {x ot 100 20, mar 0.2}
15) y= x"3, {X o15 1010, mar0.1}
16) y= x+ x"2, {X o15 1010, mar 0.1}
17) y=sin[x], {X ot pi mo 2*pi, mar pi/50}
18) y= (sin[x])"2, {X ot pi x02*pi, marpi/50}
19) y=sqgrt[x], {x oT10 xo0 20, mar0.5}
20) y= cos[x], {x ot pi g0 2*pi, war pi/50}

3aoanue 6. BbInonHuTh 1. 1. 4 IpU yBETMYEHUH 11ara B 2-pa3a, yMEHbIICHUH 11ara B 2-pa3a U B
10-i1 pa3. CpaBHUTH pe3yIbTaTHI.

3aoanue 6. Pemienue ypasuenuii B MATLAB

3anaya 1. Pemienue HeMMHENHOTO ypaBHEHHUS.

& Coznate M-¢pyskuuto 1 pynkuuu f1(x).

#Co3nath (aiin nporpammsl. BBecTu TekcT 3aryiaBus 3a1a4u, Kak KOMMEHTapHH.

%BriBectu y(x)=f1(x) B Bune XY rpaduka. [lo Hemy onpenenuts npudIMKEeHHO KOPHU YpaBHEHUS
y(x)=0. Ecnu kopHH Ha rpaduke HE NPOCMATPUBAIOTCS, TO HM3MEHUTh NpeAeibl HU3MEHEHHUs
aprymMeHTa u OBTOPUTH OIEpaLlUu.

& JI7151 KaXK/10r0 KOpHS HalTH TOYHOE 3HAaYeHHE, UCTIOb3Ys QyHKIUIO fzero.

& CdopMHpoBaTh CTPOKY C pe3yJbTaTaMH M BHIBECTH €€ B 3ar0JIOBOK OKHA rpaduka.

3anada 2. PemieHne cucteMsl U3 IBYX HEJIMHEWHBIX YPAaBHEHHM.

%Co3znare M-pyukiun aist dyaknuit £2(x) u £3(x) = f1(x) -f2(x).

#Co3nath (aiin nporpammsl. BBecTu TekcT 3aryaBus 3a1a4u, Kak KOMMEHTapUH.

&BriBectn fl1(x) m f2(x) B Bune XY rpadukos. Ilo Hemy ompenenuTs NpuOIMKEHHO KOPHHU
CUCTEMBI ypaBHEHUH, Kak KOOpIMHATHI Touek nepeceuenus rpagukos f1(x) u f2(x). Ecnu xopuu Ha
rpa¢puke He NPOCMATPUBAIOTCS, TO H3MEHUTH IpeJesibl M3MEHEHUS apryMeHTa M IOBTOPHUTH
olepaluu.

& J[1s kaXx10r0 KOpHS HaliTH TOYHOE 3HaueHHe, UCTIoNb3Ys (yHKIHUIO fzerok nepemMeHHOH {3(X).

& CdopmMHpoBaTh CTPOKY C pe3yJIbTaTaMH M BBIBECTH €€ B 3ar0JI0BOK OKHa rpaduka
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BapHadTsl 2anaHAl
f1(x)- nonvsomM 324 cTeneHs ¢ koadpuum-
Mo | eHramu a 120}
a3 a2 al a
I 0 -1 4 -1 0. 2explx-20
2 0 2 -2 -14 A0|cosix]
3 0 1 4 - 10In{x+5.5)
4 f 9 -8 -7 100)sinix)|
5 I 4 4 & T0cos(x)
& 1 -H 4 40 EDexpd |01 "%} 100
F 2 -3 2 30 20sini2x]
& A -fi 1 &l expllllsm{2x)
] 4 -9 1 i) expil]icos(5x) |
10 | .5 -7 5 g0 S0 cos(n)| |
1 | -1 4 9 £ 15kog(x+5.1) |
12 | -2 -G - 55 -S0In[x+5,1) |
13 [ -3 - -3 [ =100 casx)| |
14 | -4 7 B -I5 100s5ind2) |
15 | -5 1 4 -1 40c0s(2) |

7. Chopmupyiite otder mo pabore. OTYET O BBHIMOIHEHHON pabOTEe MOMHKEH COJEp>KaTh
collep)kaHue, 3aJaHusl U KpaTKUA TOPSAJOK HX BBHIMOJHEHHs, TaOJUIbI HMCXOJIHBIX JAaHHBIX,
MPOrPaMMHBIN KOJI, pUCYHKH C PE3yJIbTaTaMU BBIYUCICHUH.

Jlureparypa
OcHoBHast
3. Korkmn TI'.JI. KommbioTepHoe MoAenupoBaHHe (U3HYSCKUX  MPOIECCOB  C

ucrnonp3oBanuem Matlab: yuebnoe mocobue mms Bysos/I'.JI. Kortkun, JLK. Ilomos, B.C.
UYepkacckuii. — 2-e u3z.,ucnp. M gomn. — Mocksa: M3garensctBo HOpaiit, 2020. - Ctp. 19 - 20.

4. MamonoBa T.E. HWnudopmamnmonasie TexHOJOTHH. JlabopaTOpHBIA MPAKTUKYM:
yueOHoe mocobue it cpeaHero npodeccuonanbHoro oopasosanus/T.E. MamonoBa. — Mockaa:
WznarensctBo FOpaiit, 2020. Ctp. 51 — 60.

JlomosHuTeNbHAS

5. MatLab. Uro Takoe ¢pynkuun? Kak co3nate ¢pyHkumo? [DnaekTpoHHbIH pecype]. Tun

nocryna: https://www.youtube.com/watch?v=ue9_4I1-7Flg

2. 3HAKOMCTBO  C Matlab. [Onektponnblii  pecypc].  Pexwum  jmocryma:
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/J1a6%203nakomcTB0%20¢%20MATL
AB%?202017.pdf

6. Jlazapes lO. ®@. Hauana nporpammupoBanus B cpene MatLAB: Yue6Hoe nocodue. - K.:
HTYVY "KIIN", 2003. — 424Dnextponnsiii pecypc]. Tun moctyma: https://umdarazum.com/wp-
content/uploads/2014/04/Matlab-Lazarev.pdf

7. Jlazapesa T.W., MapteiHoBa U.B., Pakoa M.K. Pemienne 3amau B cucteme Matlab:
MPaKTUYECKOe rocobue. [DnexTpoHHbIH pecypcl]. Pexxum JIOCTYyTIA:
http://library.voenmeh.ru/cnau/XZKbCUpqgllQ10Kkl.pdf

8. Ocobennoctu cuctemMsl MatLAB uist pemeHust 3a/1a4 BBIYHCIUTSIIBHON MaTeMaTHKU:
yueOHnoe mocodbue / coct. E.A. Koueryposa; ToMckuii MOMUTEXHUYECKHH YHHUBEPCUTET. — TOMCK:
N3n-Bo Tomckoro mnonutexHudeckoro yHupepcutera, 2013 — 110 c. [DnekTpoHHBIH pecypc].
Pexxum noctyma: https://docviewer.yandex.ru/view/250290661/?page=1&*= %3D&lang=ru



https://www.youtube.com/watch?v=ue9_4I-7FIg
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/Лаб%20Знакомство%20с%20MATLAB%202017.pdf
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/Лаб%20Знакомство%20с%20MATLAB%202017.pdf
https://umdarazum.com/wp-content/uploads/2014/04/Matlab-Lazarev.pdf
https://umdarazum.com/wp-content/uploads/2014/04/Matlab-Lazarev.pdf
http://library.voenmeh.ru/cnau/XZKbCUpqIlQ10kl.pdf
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MeToanuyeckne yKa3aHusl K BbINOJHEHHIO padoThl.

3aoanue 2. Co3gate M-dyHkuuio no Bapuanty 3ananus. CoxpaHuth aiin ckpunrta M-
byHKIMK ¢ pacmmpeHueM .m (Hanpumep, Familya.m) B paboueli manke. [IpoBepuTh KOMaHIHBIN
KoA W 3anmycTuth M-QyHkuuio Ha BbemonHenue. Ctpykrypa M-¢aiina ¢yHKOMM ¢ OZHUM
BBIXOJHBIM I1APaMETPOM MMEET BHL:

function var = f _ name (Cnincok mapameTpoB)

% OCHOBHOW KOMMEHTapU, €CIIM HEOOXO0IUMO.

% JlomOITHUTEBHBIN KOMMEHTAPHA, €CITH HEOOXO0IUMO.

Teno nporpamMmsl ¢ J1I00BIMU BBIPRXKEHUSIMH. Var = BBIPAXKCHUE

M-aiin pyskius ob6nasaeT caeIyomUMI CBOICTBaMU:

M-(aiin HaumHaeTcss ¢ KJIHOYEBOro cioba function, mocie KOTOPOro yKa3bIBae€TCs UMs
NEPEMEHHOH var — BBIXOJHOTO Mapamerpa, uMs camoil ¢pyHkuuu f name M COMCOK €€ BXOJHBIX
apaMeTpoB, OTAEICHHbIX 3ansaTol. M M-¢ailna pyHKIMU TODKHO COBMAaTh C UMEHEM CaMOM
¢ynkuuu (f  name). MATLAB aBTOMaTH4eckd NHPUCBAMBAET JAHHOE MMs IMPHU BBINOJIHECHUH
KOMaH/[Ibl Save as.

Pesynbrar BbmoOmHeHHss M-¢aiina QyHKIUM TpUCBAaMBAeTCs WMEHH (YHKIMH, KOTOPOE
MOJKET UCTOJIb30BaThCS B MATEMAaTUYECKUX BBIPAKEHUAX MOA00HO QyHKIUAM sin(X), log(x) u T. m.

Bce mnepemennsle, wucmonb3yembie B (aiie-(QyHKIHMH, SBISIOTCS JIOKAJIBHBIMHU, T.€.
JeHCTBYIOT TOJIBKO B ITpejesiax Tesa GyHKINH.

[Tocnenusisi KOHCTPYKLHUSI Var=BBIPAKEHUE BBOJUTCS, €CIU TpeOyercs, 4TOObI (PyHKIHUS
BO3Bpallajia pe3ybTaT BbIUMCIEHUI. BMecTO MMEHH var MO>KHO MCIIOJIb30BAaTh JII000€ JPyroe ums.

@aiin-QyHKIHS SBISETCS CAMOCTOSTEIBHBIM MTPOrPAMMHBIM MOJyJIEM, KOTODPBIM CBSI3aH C
JPYTUMHU MOAYJISIMU M TOJIOBHOM ITPOrpaMMOH uepe3 BXOJHbIE U BBIXOJIHbIE ITAPaMETPBHI.

[Tpu BBI30BE (haitna-QyHKINN OH KOMITMIMPYETCS U 3aTEM UCIIOITHSICTCS.

M-daiin pyHkuMs TOMKEH COXpaHATHCS B Balll pabounii KaTasor.

Ha3naueHue KHONOK MaHE HHCTPYMEHTOB PEIaKTOpa/0TIa[4uKa CIIeayIomIee:

New — co3ganue HoBoro m-aiina;

Open — BBIBOJ OKHa 3arpy3KkH (haiina;

Save — 3amuch (aiina Ha JUCK;

Print — mevath collep>KMMOTr0 TEKYILEro OKHa PeaaKkTopa;

Cut — BeIpe3aHue BbIIEIEHHOTO (hparMeHTa 1 rnepeHoc ero B 0ydep;

Copy — xonupoBaHHE BbIIEIEHHOr0 00beKTa B Oydep;

Paste — pa3menienue ¢pparmenta u3 Oydepa B MO3UIMU TEKCTOBOTO Kypcopa;

Undo — oTMeHa npeniecTByONIeH oneparuu;

Redo — moBTOp OTMEHEHHOH Orepaluy;

Find text — HaxokaeHHE YKa3aHHOTO TEKCTa,

Show function — moka3 ¢pyHkuuy;

Set/Clear Breakpoint — ycranoBka min cOpOC TOUKU TPEPhIBAHUS BBIMOJHCHUS KOMaH/IbI
WJIN TIPOTPAMMBI;

Clear All Breakpoints — cOpoc Bcex TO4eK MpepbIBaHuUS;

Step — BBINIOJHEHHE I11ara TPACCUPOBKH;

Step In — momraroBast TpacCHpPOBKa C 3aX07I0M B BBI3bIBaeMbIe M-(aiiiibr;

Step Out — nomrarosasi TpaccupoBka 0€3 3aX0/1a B BbI3bIBaeMble m-(aiiiibl;

Save and Run — coxpaHeHue U 3aIyCK MPOrpaMM Ha BBIIIOJIHEHHE;

Exit Debug Mode — BbIxoj U3 pexuMa OTJIaJKHA IPOTPAMMBI.

JI71s1 BBITIOTHEHUS 3a[JaHHsI HY)KHO CO3/IaTh HOBBIN CKPHIIT IyTeM BbIOOpa BKianaku Editor u
kHonku New (Create New Document). B mosiBuBIemcsi okHe penakropa HabpaTh NMpOrpaMMHBIN
KOJI, 3aTeM COXPaHUTh €TO B BUJIE:

function result=myfun(x)

% (QyYHKIUS 17151 BBIYUCICHUS 3HAYCHUST QYHKIIUH

%
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%

f(x)=3*a+cos(a)+0.3 result=3*a+cos(a)+0.3

B xoMaHHOM OKHE BBOJAMM IPOrPAMMHBIHN KO

x=0:0.02:10;

% Bxoauble 3HaueHUS n3MeHsI0Tcs oT 0 1o 10 ¢ marom 0,02

y=myfun(x);

%BbI30B (YHKIIUU

plot(x,y)

% moctpoenue rpaduka GyHKIUU

hold on grid on

% HaoXeHHe CeTKU Ha rpaduk QyHKIUU

% Ha 3KpaHe 0TOOpakaeTcs pe3yJbTaT BRIYUCICHUN

result = Columns 1 through

7 1.3000 1.3598 1.4192 1.4782 1.5368 1.5950 1.6528

Columns 8 through

14 1.7102 1.7672 1.8238 1.8801 1.9359 1.9913 2.0464

Columns 15 through

21 2.1011 2.1553 2.2092 2.2628 2.3159 2.3687 2.4211

Columns 22 through

28 2.4731 2.5248 2.5761 2.6270 2.6776 2.7278 2.7777

Columns 29 through

352.8273 2.8765 2.9253 2.9739 3.0221 3.0700 3.1176

Columns 36 through 42

3aoanue 3. Coszpaiite aBe m-(QYHKIWU CO CIEIHAIBHBIMH TepeMEHHBIMU (Ta0i.2) u
BBI30OBHUTE UX B KOMaHJIHOM OkHe. Tabnuia 2 — CrenuanbHbIe IepeMEHHbBIE

ITIpumep
function ¢ = UmPi(x)
C = X*pi;

>> UmPi (2)

ans =

6.2832

Puc.7 — Pe3yneTat BEI30BA (DYHKLHH

3aoanue 4. IlpoBepbTe€ KOJIMYECTBO APTYMEHTOB JUIs HEKOTOpoil (yHKuuu. DyHKIUU
nargin u nargout Mo3BOJSAIOT ONPEACTUTh KOIMYECTBO BXOJIHBIX M BBIXOJHBIX apPTyMEHTOB
BbI3bIBaeMON (YHKIMU. DTy MH(MOpMAIMIO B JaJTbHEUIIEM MOKHO HCIOJIB30BAaTh B ONEpaTOpax
YCIJIOBUS AJI1 U3BMEHEHUS X0a BBIYMCIECHUI

function ¢ = testargl(a,b)

if(nargin ==1)
c=an"2;

elseif (nargin == 2)
c=a+b;

end



92

>> testargl(3,5)
ans =

8
>> testargl (3)
ans =

9

Puc. 8. Pesynerar Be130oBa (yHKIMY testargl

3aoanue 5. Cosmanme M-(aiinoB co cmuckamu aprymentoB @OyHkiuw varargin u
varargout mo3BoJIsIOT MepeaaBaTh MPOU3BOJIBEHOE KOJUYECTBO BXOIHBIX U BBIXOJIHBIX apTyMEHTOB.
Cucrema MATLAB ynakoBbIBaeT BCE 3aJlaHHBbIE BXOJIHbIE€ M BBIXOJHBIE apryMEHThI B MacCHUB
sueek. Kakmas siaeiika MOXKET COIepKaTh JIF0OOW THUI M JIF0OOE KOJMYECTBO NaHHBIX. [Ipumep
OyHKIUs testvar J0MyCcKaeT B Ka4eCTBE BXOJHBIX apryMEHTOB JIFOOOE KOJMYECTBO BEKTOPOB W3
JIBYX AJIEMEHTOB M BBIBOAMT Ha IKPaH JUHHUH, UX COCIUHSIOIINE.

function testvar(varargin)

for i = 1:length(varargin)

x(i) = varargin{i}(1);

y(i) = varargin{i}(2);

end

xmin = min(0, min(x));

ymin = min(0, min(y));

axis([xmin fix(max(x))+3

ymin fix(max(y))+3])

plot(x,y)

@Oynkius testvar Mmoxxer padboTaTh ¢ BXOJIHBIMU CIIMCKAMHU Pa3HOM JUIMHBIL.

ITpumep BbI30Ba QyHkIMHU: testvar

([-52], [-3 6], [2 4], [51])

cDOpMI/IpOBaHI/Ie BXOOHOI'o MaccuBa Varargin.

[TockonpKy CHUCOK varargin XpaHUT BXOJHbIE apryMeHThl B MacCHBE S4€eK, TO
HGO6XOI[I/IMO HUCIIO0JIB30BAaTh MHACKCHI AYCCK I U3BJICUCHUSA AAaHHBIX. I/IH,Z[GKC STYEMKU COCTOUT U3
JIByX KOMIIOHEHTOB: - UHJIEKC B (PUTYPHBIX CKOOKAX; - UHJEKC B KPYTJIbIX CKOOKaX.

IIpumep:

y(i)= varargin{i}(2);

®opMUpPOBaHKMeE BLIXOJHOI0 MacCHUBa varargout.

HpI/I IMPON3BOJBHOM KOJUYCCTBC BLIXOAHBIX APryMCHTOB HX HCO6XOI[I/IMO yInakoBaTb B
MaCCHUB AYECCK Varargout. Yr1o0bI OIPCACIIUTL KOJIUYCCTBO BBIXOJAHBIX apTyYMCHTOB q)yHKI_II/II/I, Haao
HCIIOJIH30BaTh (DYHKIIMIO nargout

IIpumep

Crnenyromasi (QyHKIIMS HMCIOJIB3yeT B KauyeCcTBE BXOJa MAacCHB U3 JBYX CTOJIOIIOB, TJE
HCpBLIfI CTOJ'I6€I_I - MHOXECTBO 3HAUYCHHM KOOpJAWHATBI X, a BTOpOfI - MHOJXXECTBO 3HAa4YCHUU
KOOpAUHATHI Y. CDYHKIII/ISI p336I/IBaeT MaCCHMB Ha OTACIBHBIC BCKTOPBI, KOTOPBIEC MOTIYT OBITH
nepeaansl B (QyHKIHIO testvar B Ka4ecTBE BXO/I0B.

function [varargout] = testvar2(arrayin)

for i = 1:nargout

varargout{i} = arrayin(i, :);

end

OnepaT Op HIpUCBaWMBaHUA B IHUKIIC for HCIIOJIB3YCT CHUHTAKCHUC IIpHCBAaMBaHWSA MAaCCHBOB
syeek. JIeBas yacTh oneparopa MpUCBauBaHUs UCIONb3YeT (GUTypHBIE CKOOKH, YTOOBI yKa3aTh, YTO
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JIaHHBIE B BUJIE CTPOKH MAacCHBa NMPHCBAMBAIOTCS suerike. JIyist BbI3oBa (yHKIHMH testvar2 MOXKHO
HCIIOJIB30BAaTh CIICAYIOIIUC ONCPATOPhI:

a=[581012 15; 26 37 38 40 50]';

>> [pl,p2,p3,p4,p5] = testvar2(a)

> [p/p2pY,p4ipS5] = tascvarl(a]

Puc.9. PezyneraT BRI30BA (hyHKUMM testarg2

IMpakTuyeckas padora 5. (4 u.) Penrenue 3a1a4 MoIeIMPOBaHUS TAaHHBIX U 3HAHUI

Heab: ocBouth co3manue (haiinoB-cueHapueB U (aiaoB-QyHKUUNA TpU TOCTPOCHUU
MaTEMaTUUYECKUX MOJIEIEN.

3ananus:
3adanue 1. Hanucats ckpunT-aiin s penieHust 3a1a4i U3 00JI1aCTH MAaTEMATUKH HITH (PU3UKH.

BapuaHTbl HHAMBUAYAJbHBIX 3aaHUI

Bapuanm 1. B renmouleHTpUUECKON cucTeMe OTcueTa 3eMIlsl JBUKETCS MO0 OKPYKHOCTU
pammyca R;=1,496-10%8 km (mepmon obpamenns T7,=3,156-10" c). Koopamnarel 3emmm
OTNMCHIBAIOTCS 3aBUCUMOCTSIMH

X;(1)=Ry cos 7

ELIN ‘ Y,(t)=R, sin
1 J

27 | _
TIH% I 0y =0-

JlyHa, B CBOIO OuYepeslb JBIKETCS BOKPYT 3eMJIU MO OKPYKHOCTH paaumycoM R,=3,844-10°
kM (mepuos obpamenus T,=2,36:10° c¢). Koopmunatel JIyHEI B TeOLEHTPHYECKOH CHCTeMe
KOOpJIMHAT:

5
X', (f): R, COS{}—T[]‘], Y (r): R Sin[i—nrj |

bl bl
L &

[Toctpouts opbuthl 3emiin u  JIyHBl B TeIMOLIEHTPUYECKOM CHUCTEME KOOpAMHAT.
[TpomonenupoBaTh, Kak HM3MEHHUTCSl KapTHHA MpU Jpyrux 3HadeHusx Rz u Tz, Hampumep mnpu
R2=3,844-10" km, T2=2,36-10° c.

Bapuanm 2. TlonyuuTb aMIUTUTYJHO-YaCTOTHYIO M ()a304acToT- HYIO XapaKTepUCTHUKU
(AUX u ®YX) nudposoro pekypcuBHoro ¢punptpa N-ro nopsiaka:
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bl bl
An + A
bl bl

A(w) =
B, + B,

A8 —4),8),
A By + 4,8,

o(m) = arctg

N . N . . N . .
e 4, :Azoakcos(ko)fdjs 4 =AZDGA—5mUV(’)Td)’ B, =_Z]b,- cos(ioly):
= = =
N . . . :
B, =3 b sin(ioT ) 9 1 b, — BecoBble KOdpUIIEHTE GHUILTPa,
i=1

Tq — nepuon quckperusauuu. punars Ty =0,001 ¢, N =2, @74—usmensts ot 0 10 .
3HaueHus1 BECOBBIX KOI(DPHUIIMEHTOB BBOAUTH C KJIABUATYPHI:
a,=1; a; =-2,208; a, =1,208; b, =-0,848; b, =0,36.

Bapuanm 3. B ynbTpa3zBykoBOM J1e(EKTOCKOIE MOUCKOBBIA D3JEMEHT (M3Iydareib
YJIBTPa3BYKOBBIX HMIIYJIbCOB M IPUEMHHUK OTPAKEHHBIX CHTHAJIOB) COBEpLIAECT JBM)KEHUE U3
OJIHOTO KPalHETOo IOJIOKEHUS B APYrO€ U OCTAHABIINBACTCS.

Marematudeckas MOJI€Ib 3aKOHA U3MEHEHUS YCKOPCHUS:

Zm sin(n%), 0<r<t,,
b

g(t)= 0, 1, <t<ty,

. r—t .
— g sm(n L), [ <t<iy.
Iy —1y
[Tony4nTh BBIpaKCHUs JUIS 3aKOHOB HM3MeHeHus: ckopoct V() u mytu S(t) U mocTpouTh
3apucumoctH g(t), v(t), S(t) st cieayronmx HCXOIHBIX JaHHBIX
tb=0,1¢;t=0,9c¢; tc=1,0 c; gm =10m/C.

Bapuanm 4. TlocTpouTbh TpPaeKTOPUIO CIIyCKa KOCMHUYECKOTO ammapara B TPEXMEpPHOM
IIPOCTPAHCTBE.
3aKOHBI U3MEHEHHUS COCTABJISAIOIINX YCKOPEHHUS:

y
gx() =g COS(T{r—),
k

f
g}-(f) = g_‘.-‘m COS(H?)*

e

f
&) =&y COS(T{?)'

o

[TyTem IBOMHOIO MHTETPUPOBAHHUS TOIYIUTh 3aKOHBI H3MeHeHus koopauHat X(t), y(t) u
h(t) ans cneayrommux HaYaIbHBIX YCIOBHA:

x(0) =y(0) = 0; h(0) = 250 kwm;
Vy (0) =vy (0) = 8/+/2 x/c; v =(0)

Hcxonusie nanusie: gxm = gym = g; ghm = -49; 9 =9,8 M/CZ; tk = 5 muH; mar u3MeHeHUS
BpemeHu At = 3 C.

Bocmonb3oBatsest oneparopom plot3, MecromonokeHne yka3bplBaTh 3€I€HOM 3Be3q0uKoi. C
MOMOIIIBI0 onepaTopoB line mokaszaTh MPOEK- MU TOYEK MOJIOKEHUS KOCMUYECKOrO armnapara Ha
TOPU30HTAIIBHYIO U BEPTUKAIBHYIO TIIOCKOCTH.

Bapuanm 5. IlocTpouTh TPaeKTOPHUIO CTAapTYIOLIEW paKeTbl B TPEXMEPHOM MPOCTPAHCTBE.
3aKOHbBI U3MEHEHHS KOOpANHAT
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]

()= yo, mpu 0 <7<10;

x®)=x(10)+a,

w0-ygvay .| IRHIOSISS0

h(t)=ay, % +h(10)

I'me Xo =5 kMm; Yo = 5 kMm; axy = 20 M/c?: axe = 10 m/c?; an1 = 40m/c?; ay =20 M/ anp = 0,3ay.
Bocnons3oBatecst  omeparopoM  plot3, MecTononoKeHHe pakeThl YKa3bIBaTh KpPAcHOM

3Be3oukoi. C MmoMoInbio oreparopoB line mokaszaTh MPOCSKIMU TOYEK MOJIOKECHUS JICTATEILHOTO
anmapara Ha TOPU30HTAIBHYIO U BEPTHKAIBHYIO TuiockocTH. [llar namenenus Bpemenu Af = 1 C.

Bapuanm 6. 11300pa3uth HHTEPHEPSHIIMOHHYIO KapTHHY, MOTYYUBIIYIOCS IPU OCBEIICHUH
OpaHXXEBBIM CBETOM C JUIMHOW BOJHBI = 0,6 MKM IIJIOCKOH IIJIACTUHBI C IPHUXKATHIMU K HEH IUIOCKO-
BBIITYKJIBIMU JIMH3aMHU C PaIlyCOM KPUBU3HBI BBITYKJION IOBEPXHOCTH R = 5 M.

2

PasHocth (a3 unTepdepupyronmx BoaH: @ (r) =

2

, '€ I - pacCTossHHUE OO0 LCHTpa

unTepdepeHunonHoi kaptunsbl. I = 0+0,4:10™ M - (1ar usmeHeHus Ar = 0,5-10'4 M).
Spkocts | (r) = 2[1+cos(o(r))].

[MoctpouTts rpaduk 3aBucumoctu I(r) B 1€KapTOBOM ¥ MOJSIPHON cHcTeMax KoopauHar. Jis
MOJIETUPOBAHHS HHTEP(EPEHIIHOHHOM KApTUHBI OTPAHHYHTh Mmax = 7 10 M U OCTPOUTH MaTpuILy
3Ha4YeHHH Qa3bl F 1 MHTEHCHBHOCTU OTpakeHHOTo cBeTa | pazmepom 60x60.

2452
2Oy
v LR :
I7ie KOOPJIUHATHI Xj | Yj H3MEHSIOTCS TaK:

L;; =2(1+cos(F}; )

¥, = Fmax = Pmax y, = /max j- Fmax , N=60.

TN 2 U N

[Toctpouth rpaduk 3aBUCUMOCTH WHTEHCUBHOCTH OTPa)KEHHOT'O CBETa OT KOOPJIUHAT U
KapTy JIMHUIA OTHOTO ypaBHEeHUs (komanmoi Contour).

Bapuanm 7. BuopuTMBbI YeloBeKa MPECTABISIOT COOOM CHHYCOHIBI, BBIXOISIINE U3 HYJIS
B JICHb POXJICHHUS YEJIOBCKAa M UWMECIONIME TMEPHOIBl: WHTCIUICKTYalbHBIA — 33  JHS,
OMOILIMOHANBHBIN — 28 nHel, puzndeckuit — 23 IHS.

[To BBeieHHOM AaTe POXKICHUS YeIoBeKa MOCTPOUTh Ipaduku ero OMOPUTMOB Ha TEKYIIUI
Mecs1l (MM YKa3aHHBIN). BbieauTs Ha HeM TeKyIIMN AeHb (UM YKa3aHHBIH).

Bapuanm 8. Koneco 31eKTpoB03a, IBHKYIIETOCsS CO CKOPOCThio V = 10 M/c , MeeT paanyc
R =1 m. HeobxonuMo paccuuTaTh W MOCTPOHUTH TPACKTOPHIO TOYKH, JIEKAIIEH Ha PacCTOSIHHUH
r=0,5 m ot ocu koisieca. CunutaTh, YTO B HAYAJILHBI MOMEHT BPEMEHU TOYKA HAXOJUJIACh B CAMOM
HIDKHEM TosokeHnu. Kunemarnueckue ypaBHEHUs
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X(t) = vt — rsinvﬁt, y®) =R-T cosvﬁt

[Toctpouts rpaduk Ha uaTepBanie t = 0 + 2 c. Yka3arh Ha rpaduKe MOJTOKCHHUS TOYKH B
MoMmeHTHI t1 = 0,4 c u t2 = 0,8 c. U300pa3uts BeKTOpa CKOPOCTH JBMKEHUS] TOUKH JIJIsI MOMEHTOB {1

u to.

Bapuanm 9. OcyniecTBUTh TapMOHUYECKHI CHHTE3 THIO00Pa3HOr0 CUTHAJIA TIO TIEPBBIM 3,
6 u 15 rapmoHuKam:
| i+l ‘.
()= 2(7.)3111(271—1) .
i 1 T
[l aToro cymmupoBath 3, 6 1 15 cuHyCOMJaJIbHBIX CUTHAJIOB COOTBETCTBEHHO. [locTpouTh

rpaduKH MoJaydeHHbIX curHaaoB npu 1= 50, t=0 + T.

Bapuanm 10. B MOMEHT NpeooJieHHUs CaMOJIETOM 3BYKOBOro Oapbepa uucio Maxa
CTaHOBUTCA paBHBIM eanHuIe. PYHKIMS, onpeenstonas yncio Maxa:

e

2\ i d
MV.H)= |5 1+0,2(VJ - (15] w1 -1,

a c

rjae V — CKOpOCTh mojieTa camoiieta; H — Beicota moinera; ko3dduimenter: a = 1222.5;
b=6,875-10; ¢ = 0,3048; d = -5,2656; e =0,286.

[Monyuuts rpaduku 3aBucumoctr M(V) mis H=500; 1000; 2000; 5000; moka3aTh ypOBCHb
M=1, cCOOTBETCTBYIOLIUI TOCTHKEHUIO CKOPOCTH 3BYKA.

N3 ycnosus M(v, H)=1 momyuyuth 3aBHCHMOCTH CKOPOCTH IPEOIOJICHHS 3BYKOBOTO
6apbepa V ot BbIcoTH H. Jlns oToro, m3mensas H B nuanasone ot 0 1o 2,5-10%, pemats ypaBHenue
M(v,H) — 1 = 0. [Ipu peuienun ypaBHeHus nepeaaBath H B QyHKIHIO, ONMCHIBAIOIIYIO TPABYIO
YacTh YypaBHEHHs, Kak riobambHOe maHHoe (komanzoit global H). Tloctpouts rpadux
3apucumoctH V(H), mpu kotopom M(v, H) = 1.

(dmnst ceenenus: mpu H = 0, v = 1200 km/u ; mpu H = 2,5 x10%, v ~ 150 KM/4 ).

Ilo pesymbraTam pabOTBl [OKEH OBITH COCTAaBIEH OTYET, COJAEPXKAIIUKA TEKCT
WHIUBHIYaTbHOTO 3aJaHusl, TEKCThI SCript-daiinos u QaiinoB-pyHkuui, a Taxke rpadudeckoe
NPEICTaBICHNE PE3yIbTaTOB PAOOTHI.

IIpakTuyeckas padora 6. (4 4.) Pemenue 3a1a4 MOJCTMPOBAHMS TAHHBIX U 3HAHUH

Heas HayunThbesl M MOJYYHTH HABBIKH Pa00ThI pelieHUs] ONTHMH3AIHOHHBIX 3a1a4.
3aganue 1. Pemutsh 3a1auy o prok3ake (110 BapuaHTaMm)
BapuaHTbl HCXOAHBIX IaHHBIX

Homep Bapuanta | Homep npeamera | Pazmep npeqmera | CToumocts npeamera | Pazmep prok3aka

1 25 7
2 60 6
3 30 12
1 4 80 8 250

5 150 10




6 50 5
1 35 8
2 2 75 6
2 3 180 13 300
4 200 10
5 50 5
6 125 12
1 50 4
2 150 6
3 3 170 8 350
4 85 7
5 90 5
6 35 4
1 125 10
2 80 9
4 3 65 6 250
4 70 7
5 100 11
6 20 4
1 75 5
2 180 12
5 3 25 7 250
4 50 8
5 100 10
6 65 9

Homep BapuanTa

Homep npeamera

Pasmep npeamera

CroumocThb npeamMera

Pa3mep prok3aka

1 160 14
2 25 6
3 100 11
6 4 55 8 250
5 70 5
6 95 9
1 190 20
2 100 12
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7 3 70 17 300
4 35 8
5 75 6
6 90 15
1 200 10
2 170 17
8 3 85 12 350
4 95 10
5 25 8
6 50 13
1 25 8
2 100 14
9 3 55 7 200
4 85 6
5 115 12
6 90 5
1 125 50
2 55 35
10 3 80 55 250
4 15 25
5 150 35
6 90 30

Howmep Bapuanta

Howmep mpenmera

Pasmep npenmera

CroumocTs TipeaMeTa

Pa3mep prok3aka

1 85 12
2 110 11
11 3 150 15 250
4 70 8
5 55 9
6 20 6
1 75 6
2 20 3
12 3 110 15
4 125 10 250
5 95 11
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6 75 5
1 200 80
13 2 150 65
13 3 85 50 300
4 70 55
5 15 15
6 55 35
1 150 18
2 200 15
14 3 170 16 350
4 80 10
5 95 12
6 50 5
1 125 10
2 60 9
15 3 90 12 200
4 55 7
5 85 15
6 20 6
1 120 18
2 100 15
16 3 70 10 250
4 55 8
5 85 9
6 90 12

Howmep Bapuanta

Howmep mpenmera

Pasmep npenmera

CTOUMOCTD npeameTa

Pa3mep proksaka

1 20 17
2 85 35
17 3 90 30 250
4 55 12
5 150 18
6 100 22
1 100 18
2 85 16
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75 10
18 60 13 250
120 15
55 9
80 22
160 25
19 125 20 300
70 17
200 18
55 15
200 18
180 20
20 50 12 350
125 16
75 10
35 15

3apanue 2. Pemutsb 3a1a4y 0 Ha3HauUEHUU (110 BapUaHTaM)

BapI/IaHTI)I HCXOAHBIX JTAHHbIX

Howmep Bapuanra Martpuna cooTBETCTBUS BECOB
i J
1 2 3 4 5
1 10 9 10 7 7
1 2 5 8 9 6 6
3 8 10 8 11 7
4 6 9 8 6 10
5 8 6 11 7 8
Howmep Bapuanta Matpuna COOTBETCTBHS BECOB
i ]
1 2 3 4 5
1 9 7 5 9 9
2 2 5 6 7 6 7
3 7 9 5 8 5
4 5 8 9 8 6
5 7 6 5 7 6
i ]
1 2 3 4 5
3 1 8 7 5 10 7
2 5 6 3 6 7
3 9 6 5 5 5
4 5 8 9 7 6
5 7 6 8 7 4
i J
1 | 2 | 3 | 4 5

100
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10

11

12

10

10

11

11
12

11
12

10

11
12

10

10
12

10

12

10

10

10

10

10
11

10

10
11

10

10

11
10

11
10

10

10

11

11

10

12

11

12

10

10

12

13

13

14

15

16

17

18

19

20




3 7 11 7 9 5
4 6 9 8 6 7
5 5 7 9 9 7
3amanue 3. .PemmuTh 3a1a4y KOMMHBOSKEpA (IO BapHaHTaM ).
BapMaHTbI UCXOA4HbIX AdHHbIX ANA 3a4aHUA
Howmep 3Ha4YeHHUs JICMEHTOB MaTPUIIbl PACCTOSHUM
BapuaHTa | I | I3 | Mg [ Fa5 | F21 | T23 | o4 | P25 | F31 | I32 | P34 | I35 | Fa1 | T4 | Ta3 | Ta5 | Fs1 | Is2 | I's3 | I's4
1 213|242 |4 ]3|5]|4]|5|5|3|5|6|]6]7[4]2]5]3
2 514 |6 |4 |5|6|7|4]|T7T]4]|5|6|6|4]|]5]3[4]6]5]4
3 4 1 5/6|6|5]4|5]4]3|7|5|6[4]|3|5|6]7[4]4]5
4 4 166|453 |5]|]7]4|5]|]6|]4[]4]|5|3|6|]7]|6]|]6]4
5 5(7|7]6|5|8|5|7|]9]|]6|8|7|8]9|]5|6]|7|8]|8]7
6 719|786 |6 | 7|8]|]9]|5|8|7|6|8|]7]9[8[|[8]|]7]6
7 5(6 |76 |6 |5|7|8|5]|]6|7|8|8]|]7]9]9]|7|8]6]7
8 6 | 7/6]9|8|6|7|4]|7]5]|8]9|8|7|6|8[8|]7]4]5
9 4 |5 7|6 |5|5|4]|7|5|4]|6|6|T7|5|4]|7]|6]8]|]5]7
10 9198 | 7| 7|8|]9|6|6]|]7|8|]9|5|8]9]|]6|]7]9]|6]7
11 6 | 7|5 7|5|7|6|8|8]|7]|7|5]|6]|]9|8]|]7[5[8]6]5
12 5(8|8|7]|]9|6|7|8|]9]10/8|8|7|]6]9]10/8|6]|5]7
13 57| 7] 7]/8|8|]9|10/]10]/6 8] 7]9]8]9|8[7]9]6]5
Howmep 3Ha4yeHUs 3JICMEHTOB MaTPUIIBl PACCTOSHHUM
BapuaHTa | I1p | I13 | F14 | F15 | F21 | F23 | F24 | Fo5 | P31 | F32 [ F34 | P35 | Fa1 | Fa2 | Fa3 | Fa5 | Fs1 | Is2 | Is3 | 54
14 8|/ 7]/8|7]|]6]|8|]9|10/9]8]|]7|6]9]|6]7]|9]|5]9]7]8
15 1011|1210 9 |12 11 |10| 7 [8]9]10|9 (128 |7|9]]10]9 8
16 9/100/8(9]|7]8|9|10f11]12|7[8]9]|10,9 8|7 ]10]9]5°9
17 919|810 7]8|]9 (11109 |87 ]10|8 |9 |7 ]9[|11]10]°9
18 9198|7109 |8 11|10/ 9|89 7]8]9|10J]9|6]|8]38
19 10119 |/8|7|6]8]|]9]10]10/9 8|7 ]9]10[8]9]|11]10]09
20 9 1211|1312 |11)9 |10 9 |11 |11 |12|11)11)12|10|11/10| 9 | 8
21 9/8 810|789 (11/9]9|8|7|10)8 |6 |7]9]10]10]|11
22 719]7|8|6|6|7|8|]9]5|8|]7]|6]|8]|]7]|]9|8]|8]|]7]6
23 5/6|]7|6|6|5|7|8|5]|]6|7[8]|]8|]9|]9]|]9]|]7|6]6]7
24 5|5 7|6|5]|7|4|7|5]|5]|]5|6]|]7]|]5]4|8|6]8]5]5
25 2 13]2 4121413 |5|]4]6]5]|3|5]|]6]6|7|5]2]5]4
5.CocTaBUTh OTUET.
Jureparypa
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Tumoxun, A. H. MonenupoBanue cucreM ymnpasieHUs ¢ npuMmeHeHuem MatLab: yueOHoe
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9.2. MeToanueckue peKOMEHAAIUN N0 MOAT0TOBKE MUCbMEHHBIX PadoT.
IHopsinok cocTraBieHnsi M 0()OPMJIICHUSA OTHETA 0 MPAKTUYECKOI padoTe

B 3nHaunrenvHoOll Mepe 3(pPEeKTHBHOCTH pelIeHHs] 3aJauyd MO BBIIOJHEHUIO MPAKTUYECKOU
paboOTHl 3aBUCHT OT KayecTBA COOTBETCTBYIOUIETO oOTyera. sl 3TOro HeoOXOoAMMO COOIIONaTh
CIIEZYIOLIHEe OCHOBHbIE TpPEOOBAHMS IO COCTaBJICHUIO M OGOPMIIEHHIO OTYeTa, OOYCIIOBJICHHBIE
COOTBETCTBYIOIIMMHA HOPMATUBHBIMH JOKYMEHTaMH. TEKCT oTdera JOJDKEH OBbITh JIAKOHWMYHBIM U
BMeCTe C TeM HH(OpMaTUBHBIM. TeKCT T0JIKeH ObITh U3JI0KEH C COOIIOICHUEM MPABUII TPAMMATHKH.
Ortuer cocraBisieTcsi ¢ 003aTENbHBIM COCTABICHHEM CIEIYIOIINX Pa3aesioB:

1. 3aronoBok oTuera.

2. llemu pabGoTHI.

3. Meromuka paboThI.

4. TlopsmoK BBITOJHEHUS paOOTHI (3TAIBI PabOTHI).
5. BriBoapbl o pabore.

1. B 3aroJioBke oT4eTa MPUBOIATCS HAMMEHOBAHUS HACHTU(OUIMPYIOMNX TPU3HAKOB: OTUeT
0 nmpakTu4yeckoi padore Ne 1 o teme, Hanpumep, «OcHoBbI padoThl ¢ cucrtemoii MATLAB»,
HWKE YKa3bIBAIOTCS JAHHBIC CTYJCHTa ((haMHIIHs M MHUITUAIIBI, BUJ O0YUYCHUs, CIIEIUAILHOCTD, KYpPC,
rpyIma).

2. B pasznene Heab padorel Gopmysnupyercs 1enu pabOThl CTYIAEHTa B COOTBETCTBHH C
conepxkanueM pazzaena «llocraHoBka 3agaum» AaHHON pabOThI U MHIUBUAYaIbHOTO 3a/IaHUS CTYACHTY
Ha padoTy.

3. B pazmene Mertoauka paGoThl YKa3bIBaeTCs METOAMKA pPabOThl B COOTBETCTBUU C
umeroteics: GopMyTupoBKoi B paszerne «Meromuka paboTehy JaHHOW PaOOTHI M TPH HEOOXOIUMOCTH
YTOYHSIETCSI B 3aBUCHMOCTH OT COJEp)KaHHS KOHKPETHOTO BapuaHTa 3aJaHusl CTYAEHTY Ha
MPAKTHYECKYIO padoTy.

4. Mopsinok BbINOJIHeHUsI padoThl. [IpuBOASTCS HOMEpa U HAMMEHOBAHUS ATANOB PabOTHI,
IpeyCMOTPEHHbIE 1S paboThl nanHoro [IpakTrkyma. [1o kKakaoMy U3 9TaroB IPUBOAUTCS OMTMCAHHE
BBITIOJIHEHHBIX CTYAEHTOM paboT, HAMpaBIEHHBIX HA JOCTHXKEHHE Leinu padoThl. [Ipomyck kakoro-
mi6o w3 9TanmoB paborel [lpakTrkyma He Jomyckaercs. B pamkax 3TanmoB TOMeIaeTcs
COOTBETCTBYIOILIMI WILTFOCTPATUBHBIA Marepuan - TaONuIlbl, pUCYHKH (TpadUKu), MOIyUYEHHBIE 10
X0y pemieHust 3amaud  paboTel. O0O03HAYEHHE WIIFOCTPATUBHOTO MaTepuajia BBITIONHIETCS B
COOTBETCTBHM C TpaBUIAMH, TPUHATHIMH JUIa TyOnukanuii. OOo3HaueHWe Kaxaoi TaOiauibl U
pPUCYHKa JOJDKHO MMETh HOMEpP M HauMEHOBaHWE. BHYTpM KaXIoro ordera TaONWIBI U PUCYHKH
0003HAaYalOTC COOTBETCTBEHHO CKBO3HBIMH HOMepamu. OOo3HadeHHe TaOIMIIbI YKa3bIBACTCS HaJ
Tabnureid, a 0003HaYeHNE PUCYHKa 0] pUCYHKOM. [IprBOIMMEIE B TEKCTE JaHHOH pabOoThI MPUMEPHI
BKJIIOYATh B OTYET HE pasperraercs. [IpuMeHsieTcs Tonbko MaTepHal, TMOTy4YeHHBIH B XO/e padoThI
CTY/IEHTOM TI0 COOTBETCTBYIOIIEMY 33aHHIO, TIOJTyYeHHOMY OT ITPET0/1aBaTelIsl.

5. TlocnemHuM pasfenoM OTyeTa SBISIIOTCS BBIBOABI 10 paboTe. DTO camas CIOXKHas U
TpynHass 4YacTb paboTel. OYeHb BaXXHO, YTOOBI BBIBOJABI OTPAaXKaJTH METOJHUKY TEXHOJOTHIO,
MIpUMEHsIeMbIe TIPOTPaMMHO-AMIapaTHBIE CPEICTBA pemieHus 3aaaun. [lone3Ho KaXIoMy U3 3TaroB
paboTel hOpMyIMPOBAaTH HE MEHEE OJHOTO BBIBO/IA. BBIBOJ MOXKET colepKaTh OT OJHOTO JI0 TPeX
npeiokeHnid.  DOpMyTUPOBKU  BBIBOJIOB JIOJDKHBI OBITh KOHKPETHBIMH, HWH()OPMATHBHBIMH,
JTAKOHUYHBIMH, IT0 BO3MOYKHOCTH TTOJIKPETUISITHCS KOJTMYSCTBEHHBIMU JTAHHBIMH.

OdopmiieHre oTyeTa BBIMOIHAETCS C Y4eTOM OOMICTIPUHATHIX mpaBwi. ['paduueckas yactb
OTYETOB JIOJDKHA COOTBETCTBOBATH MpaBmiIaM Tpadudeckoro opopmierns. TekcT oryeTa HaOUpaeTcs
B penaktope Word uepes 1,5 unteppana, 12-14 xerns. Cnenyer ucnonp3oBath mpudt Times New
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Roman. 3aronoBku pa3zienoB M MOAPA3AEIOB BBLAEIAIOTCS XUPHbIM IipudToM. [locne okoHYaHMs
oopmIteHHsT OTUETa OH MPOBEPSIETCS CTYICHTOM Ha MPEeIMET KauecTBO coaepkaHus u Gopmsl. [Ipu
YCIIOBUM OOHapYXEHUs! OIIMOOK MocieH1e ucnpasisitores. [locne ycrpaneHus 1eeKToB oTyeTa ero
9KpaHHas (opma, WIM MPUHTEpHAs pacreyarka NpenbsBIsieTcss npenogasarento. llpu yciaoBun
OoOHapy>KeHMsl IperojaBaTesieM OIMOOK B OTYETE CTYJICHT MX HCHPABISET U NPEABSIBISACT OTYET
NPerno/iaBaTeNto MOoBTOpHO. Eciu ommOOK HEeT, TO OTYET NPUHUMAETCSl M COXPAHSIETCSl Ha KECTKOM
JIUCKE.

Otyer mo paboTe coOXpaHseTcs CTYIEHTOM B BUJAE OTAeNbHOro daina. B mmenu ¢aiina
yKa3bIBaeTCsl (paMuwIusl CTy/€HTa U HOMEp BBINOJHEHHOH paboThl. Paiin coxpaHsercs B Mamke ¢
(daMuimei cTyeHTa B IManKe COOTBETCTBYIOIIEH CTyIeHYecKoi rpymnmbl. [lanka rpynmsl co3naercst Ha
IIEPBOM 3aHATHH. B MMEHM Manky rpymmsl JOJDKEH MPUCYTCTBOBATh MHAEKC rpymmsbl. [lanka rpynmns
BKJIIOYAETCs B Nanky «Mou JT0KyMEHTBD).
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Ilpunoscenue 1
AHHOTALIUA NIPOI'PAMMBI

Hucuunnuna «I[IporpaMMHble MHCTPYMEHTBI Hay4YHBIX HCCIEAOBAHUNW B YIPaBICHUU
JAHHBIMH U 3HAHUSIMU» pealin3yercs Ha GaKyabTeTe HHPOPMAIIMOHHBIX CUCTEM U O€30MIaCHOCTH
kadenpolr MHPOPMAIIMOHHBIX TEXHOJOTUH U CHCTEM, M SIBISETCS SJCKTUBHOM IUCIMILTUHON
qacTH, (OpMUPYEMOH y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLICHUH, O1oka b1 yuebHoro miana
0 HarpaBeHuIo noAroToBku «IIpuknannas nndopmatukay;npoduins: YnpapieHue 1aHHBIMUA U
3HAHUSIMH B KOMIIBIOTEPHBIX CETSIX, KBATH(PUKAMOHHBIA YPOBEHD - MarHCTD..

Heap aMCHMIVIMHBI: TIOJyY€HHWE MAruCTpaHTaMHU TEOPETUYECKUX 3HAHHM 00
COBPEMEHHBIX MPOTPAMMHBIX MPOJYKTAaX HAy4YHBIX HCCICAOBAaHUH, a TaKkkKe NPUOOpETEHHE
HEOOXOUMBIX MPAKTUYECKUX HABBIKOB UX HCIOJIb30BaHUS.

3ajaun JUCHUTIIINHBI:

- JaTh MpeJICTaBlICHHE O MPUKJIAJHBIX MPOrPAaMMHBIX IAaKETaX, HCIOJIb3YEMbIX IPHU
aBTOMAaTH3alMK U MH(OpMATH3AIUY PELICHUs IPUKIIaIHbIX 3a1a4 U cozganuu UC;

- HAY4YUTh MPOBOAMUTH (OpMANTM3AIUIO MPUKIAIHBIX 33/7a4 HAyYHBIX HCCIEIOBAHUN C
OILIEHKO} KOJIMYECTBEHHBIX U KaY€CTBEHHBIX JAHHBIX;

BbIpa0OTaTh HABBIKK PAa0OTHl C MOPOrPAaMMHBIMU  [MaKeTaMU JUIsl  PEHICHUS
pohecCHOHANBHBIX 3a/1au.

JucnuninuHa HanpaBjieHa Ha (OPMUPOBAHUE CIIEIYIONINX KOMIETSHIIUNA:

[IK-1 CrocobeH mpuMEHSITh COBPEMEHHBIE METOJbI U WHCTPYMEHTAJbHBIE CPEICTBA
OPUKIATHON MH(DOPMATUKH ISl aBTOMATH3allMud M HMH(OpMATU3AIMK PEIICHUS MPHUKIATHBIX
3a/1a4 pa3IU4HbIX KJIACCOB U CO3JaHMs HH(POPMALIMOHHBIX CUCTEM

[IK-9 CrnocolGeH wucnonp30BaTh M pa3BUBaTh METOJbl HAYYHBIX HCCICJOBAHUNA H
MHCTPYMEHTApHs B OOJIACTH MPOCKTHPOBAHUS U YIIPABICHUS HHPOPMALMOHHBIMUA CHCTEMaMHU B
MPUKJIAIHBIX 001aCTAX.

B pesynbrare u3y4eHus: AUCIUILTNHBI CTYACHT JTOJKEH:
3HaTh:

- COBpPEMEHHBIE METOJbl NPUKIAJHOW WH(POPMATUKMA aBTOMATH3AIMU PEHICHUS TPUKIAIHBIX
3a]a4 Pa3IUYHbIX KJIaCCOB U CO3JIaHMsI HH(POPMAIIMOHHBIX CHCTEM;

- KITacCU()MKALMIO TTAKETOB MPUKJIATHBIX TPOTPAMM H ITPOTPAMMHBIX CPEJICTB;

- OCHOBHbIE (DYHKIIMHM HHCTPYMEHTAJIBHBIX IPOrPAMMHBIX CPEJCTB JUIs peIIeHHs 3a/1a4 HayUYHBIX
MCCIICIOBAaHMIA B YIIPABICHUH JAaHHBIMH U 3HAHUSMHU.

- METO0JIOIMYECKHE OCHOBBI HAYYHbIX UCCIIEIOBaHMIA;

- OCHOBHBIC IEIM W 3a/Ja4d TNPOTPAMMHBIX HWHCTPYMEHTOB IPH aBTOMATH3AIMM PEIICHUS
MPUKIIAIHBIX 337a4 U YIPaBIeHUS HH()OPMAIIMOHHBIMU CUCTEMAMU;

- KOJIMYECTBCHHbIE M KA4YEeCTBEHHBIC OILEHKM WH(POpPMAIMK, HWCIOJIB3YyeMOW IPH pEHICHUU
MPUKIIAIHBIX 3a]a4.

Ymern:

— TIPUMEHATh COBPEMEHHBIE METOABl M HMHCTPYMEHTAJbHBIE CpEJICTBA MPHUKJIAJIHON
MH(OPMaTUKH;

— pewmlatb HayyHble TPUKIAJHBIE 3aJayd C  HCIOJIb30BaHMEM  HHHOBAI[MOHHBIX
UHCTPYMEHTAIBHBIX CPEIICTB;

- IPOBOJIUTH (pOopMaTHM3alMIO 3a]au MPUKIIAIHONW 00JIacTH;

- BBISIBIIITH KOJTMYECTBEHHBIC U KAUeCTBEHHBIC JJAHHEIC,

- TPEACTaBIATh PE3yJbTaThl PEIIEHUs HAy4YHBIX 3a7ad C Y4eTOM HUX crneuupukd B 001acTH
NPOCKTHPOBAHMUS U YIPABJICHUS NHPOPMAITMOHHBIMU CHCTEMAMH.

Baagernb

- HaBbIKaMH pabOTHI C MPUKIAJAHBIMU MTAKETAMU PEIICHHS 3a/1a4 B HAYYHBIX HCCIIEIOBAHUIX U
UH(pOPMATU3ALUH pEIIeHHs IPUKIAIHBIX 33]]au pa3IMUHBIX Ki1accoB U co3nanus VC.

- METOJAaMH OIEHKHM KOJMYECTBEHHBIX M KAUECTBEHHBIX JIaHHBIX TMPH pPEIIeHUH 3ajad
MIPUKJIATHOW 00IacTH;
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- HaBBIKAMH TIPOBEJICHUS CAMOCTOSITCIBHBIX HAyYHBIX HCCICAOBAHUA W  yIPaBICHHS
I/IHq)OpMaLII/IOHHBIMI/I CUCTCMaMU B IPHUKIIAJHBIX 00/1aCTIX € HCIIOJIb30BaHUEM ClIICHHUaJIbHBIX
IPOrPaMMHBIX [TAKETOB MPHKIIATHBIX IPOTPAMM.

Paboueit nporpaMmoit peayCMOTPEHBI CIASAYIOIMINE BUABI KOHTPOJISA: TEKYIIUNA KOHTPOJIb
yCIeBaeMOCTH B (popMe Ompoca M MPOBEPKH MPAKTHUECKUX PadOT, MPOMEXKYTOYHAS aTTeCTALUsI
B (hopMe IK3aMeHa.

OO01wast TpyJOeMKOCTh OCBOCHHS AUCLUILIHHBI COCTABILSICT 4 3a4ETHBIC CIUHULIBL.



