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1. IOACHUTEJIbBHASA 3AIIMCKA

JMucuummmza «lIporpaMMHBIE MHCTPYMEHTBI HAay4YHBIX HCCIICJOBAHMHM B YIIPABICHUU
JAHHBIMM W 3HAaHUAMW» SIBJISETCS DJIEKTUBHOW JUCIMIUIMHOM dYacTH, (QOopMHUpYyeMOi
Y4aCTHUKaMU 00pa3oBaTeIbHbIX OTHOLICHWH, Onoka bl ydeGHOro miaHa mo HampapJIeHUIO
noaroroBkn «Ilpukiaannas uHdopmaruka». Ilpopuian: YnpasieHue JaHHBIMH U
3HAHMSAAMH B KOMIIBIOTEPHBIX CeTHAX, KBAIM(UKAMOHHBIA YpOBEHb - Maructp. Jucuuninna
peanusyercst Ha ¢akynbtere OUCH kxadenpoit mHGOPMAITMOHHBIX TEXHOJOTHH W CHCTEM JUIS
OYHOH M 0YHO-3a049HOM (HOpMBI OOyUESHHMSL.

1.1. Ilens 1 3a7a4n TUCHUATIIMHEI

CopepxaHue AMCLMILIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBA3AHHBIX C OpPraHU3ALMEd U
IIPUMEHEHHEM ITaKETOB IPUKIAJHBIX IIPOIPAMM B HAYYHBIX UCCIIEAOBAHUAX.

Henp aMCHMIVIMHBIL: TIOJYYEHME MArMCTPaHTaMU TEOPETHMYECKHX 3HAHUU O
COBPEMEHHBIX MPOTPAMMHBIX MPOAYKTaX HAYYHBIX HCCIEIOBaHMA, a Takke MPHOOpETeHue
HEOOXOUMBIX PAKTUYECKUX HABBIKOB MX MCIIOJIb30BaHMS.

3ana4uy JUCIUIUINHBIL:

- JaTh IpPEICTaBICHHE O MPHUKIAJHBIX IPOrPaMMHBIX IIaKeTaX, HMCIOJIb3YEMbIX IIPU
aBTOMATH3alMK U MH()OpMATH3AIUK PEUICHUs IPUKIaIHBIX 3a1a4 U coznanuu NC;

- HAy4uTh HPOBOJIUTH (OPMAIU3ALMIO NPUKIAJHBIX 3a7ad HAy4YHBIX HCCIEJOBAHUN C
OLICHKOM KOJIMYECTBEHHBIX U KAUECTBEHHBIX JAHHBIX;

- BbIpa0OTaTh HaBBIKM pabOThl € TNPOrPpaMMHBIMH [aKeTaMU JUIl  pPELICHHUs
pohecCHOHANBHBIX 3aj1au.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB Oﬁy‘lel{]{lﬂ o TMCHMIIVIMHE, COOTHECCHHBIX C
HHAUKATOPAMH JOCTHKCHHUSA KOMIIeTEeHIInii

Koab! conep:kanue

I/IH)II/IKaTOPBI JOCTHIKCHUSA

Ilepeuens nuIaHNpyeMbIX pe3yJIbTATOB

KOMIETeHIHH 00y4YeHHs M0 TUCIUHILINHE

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

MPUMEHSITh COBpPEMEHHBIE METO/IbI U - COBpPEMEHHBIE METOAbl TMPUKIATHON
COBPEMEHHEIE HHCTPYMEHTAJIbHBIE MH(OPMATUKM  aBTOMAaTU3AllMK  PEIIEHUs
METOOBI U CpeIICTBa MPUKIIATHOM NPUKIATHBIX 3a7ad PAa3IUYHBIX KJIACCOB U
I/IHCTPYMGHTEU'II)HI)IC I/IHq)OpMaTI/IKI/I CO3daHuA I/IH(l)OpMaIII/IOHHI)IX CHUCTEM,
CpencTBa - KJIAacCHU(UKAIMI0O TAKETOB MPHUKIATIHBIX
MIPUKJIIATHOMN IIpOrpaMM U IPOTPaMMHBIX CPEJNICTB;

UHPOPMATUKHU TS
aBTOMAaTH3alMH U
uHpOpMaTU3aLUU
pelieHus
IIPUKJIAIHBIX 3a7a4
Pa3IUYHBIX KJIACCOB
Y CO3/1aHus
MH(OPMaLMOHHBIX
CUCTEM

ITIK-1.2. YMmeeT npUMEHATH
COBPEMEHHBIE METO/BI U
MHCTPYMEHTAJIbHbIE
CpEACTBA MPUKIIATHON
UH(MOPMATUKH IS
aBTOMAaTH3aluu U
uH(pOpMAaTU3ALUN PEIICHUS
MIPUKJIIAHBIX 33]1a4
I1K-1.3. Bnaneer
COBPEMEHHBIMU METOJIAMH U
MHCTPYMEHTAIbHBIMU
CpPEACTBAMU MPUKIATHON

- OCHOBHBIE (DYHKIIMM MHCTPYMEHTAJIbHBIX
MIPOrPaMMHBIX CPEACTB JUIsl peUIeHMs 3aaa4
Hay4yHBIX MCCIEIOBAHUA B YIPAaBICHUU
JAaHHBIMU U 3HAHUSIMHU.

Ymers:

— TMPUMEHSTb COBPEMEHHbIE METOJbl U
MHCTPYMEHTAJIBHBIE CPEJICTBA NPUKIIATHON
nH(}OPMATUKY;

— peumaTth Hay4HbIE NPUKIATHBIE 3a/ayd C
HCIIOJIb30BaHUEM MHHOBAIIMOHHBIX
MHCTPYMEHTAJIBHBIX CPEJICTB;

B.l'la).]eTb HaBBIKaAMH pa60TBI C
NPUKIIAAHBIMU IMAKETaMH PCUICHUA 3a1a4 B
HayYHBbIX HUCCICIOBAHUAX n

nHhOpMATHU3allMM  PEUIeHUs] MPHUKIAJIHbIX
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UHPOPMATUKHU IS
aBTOMAaTH3AlHNH U
uH(pOpMATU3ALNUN PEIICHUS
MPUKIAIHBIX 33724
pa3IMYHBIX KJIACCOB U
cozmauus 1C

3a/1a4 pa3IM4HbIX KjIaccoB U cozaanus UC

I[MIK-9 Cmocoben
HCIIOJB30BaTh U
pa3BUBaTh METO/IbI
HAy4YHBIX
HCCIICIOBAHUI U
HHCTPYMCHTApHs B
obnactu
MIPOCKTUPOBAHUS U
yIpaBJICHUsS
UH(GOPMAITMOHHBIMU
CHCTEMAMU B
MPHUKJIaTHBIX
0o0JacTax

[1K-9.1.

3HaeT obmue TpedoBaHusA,
MPEIbSABISEMbIC K HAYYHBIM
UCCIICIOBAHMSIM B 00J1aCTH
MPOSKTUPOBAHUS U
yIIpaBJICHUS
UH(POPMALOHHBIMH
CHCTEMaMH B MTPHUKJIAIHBIX
00J1acTIX, OCHOBaM HX
TUTAHUPOBAHHMS U
MIPUMCHCHHS.

[1K-9.2.

YmeeT pa3zBuBaTh METOMBI
HAYYHBIX UCCIICIOBAaHHUN 1
MHCTPYMEHTAPUHN C y4ETOM
cnenu(GUKu X NPUMEHCHHUS
B 00J1aCTHU IPOEKTUPOBAHUS
U YIIPaBJICHUS
MH(}OpPMaLlMOHHBIMU
CHCTEMaMH; IPaMOTHO
MIPEJICTABIISITh PE3YJIbTATHI
CaMOCTOSITEIIbHBIX HAYYHBIX
UCCIICIOBAaHU B 00JIACTH
MPOEKTUPOBAHUS U
yIIpaBICHUS
MH(OPMaIMOHHBIMU
CUCTEMaMH.

[1K-9.3.

Brnaneer naBbikamMu
OpTaHM3AINH U TPOBEICHUS
CaMOCTOSITENIbHBIX HAYYHBIX
HUCCIIENOBAHUI U B 00J1aCTH
MPOEKTUPOBAHUS U
yIIpaBICHUS
MH(OPMaIMOHHBIMU
CUCTEMaMH B ITPUKJIATHBIX
o0JacTsx.

3HaThb:

- METOHOJOTMYECKHE OCHOBBI
HCCIICIOBAHNH;
- OCHOBHBIC LT M 3aJa4d MPOTPAMMHBIX
WHCTPYMEHTOB pu aBTOMAaTHU3aIIUH
pelLeHHs TPUKIAHBIX 33/1a4 U YIPABICHUS
MH()OPMAIIMOHHBIMUA CUCTEMAMH;
- KOJIMYECTBECHHBIC N KAYECTBCHHBIE OICHKH
nH(OpMALINY, UCTIOIB3YEMOW TIPH PEIICHUN
MPUKJIAAHBIX 3a/1a4.

HAayYHBIX

Ymern:

- [poBOIUTH  (opMmaiu3aluio  3a1ay
NpUKJIaJHON 001acTy;

- BBISIBJISITH KOJIMYECTBEHHBIE u
Ka4eCTBEHHbIE JIaHHbIE;

- NOpPEACTaBIATbh  PE3yNbTaThl  PELICHUS

HAYYHBIX 3a/1a4 C y4eTOM HUX CleUu(pUKU B
o0JacTl NPOEKTUPOBAHUSA M  YIPABICHUS
MH(POPMALMOHHBIMUA CUCTEMaMH.

Biaajgernb

- METOJAaMH OIIEHKM KOJHYECTBCHHBIX U
KAQUCCTBCHHBIX JAHHBIX HpI/I peHIGHI/II/I 3a1a4
MPUKIIaTHON 00TacTH;

- HaBBIKaAMH HpOBeI[eHI/ISI CaMOCTOSTCIIBHBIX
HAay4YHbIX MCCIEIOBAHUN W  yIPaBJICHUS
MH(}OPMALIMOHHBIMU CHUCTEMaMHU B
NPUKIATHBIX 00JacTAX C HCHOJIB30BaHUEM
CIICOHUAJIBHBIX nporpaMMme ITIAKECTOB
IIPUKJIAIHBIX ITPOTPAMM.

PaGoueit mporpammoii MpeaycCMOTPEHBI CIIETYIOIINE BUIBI KOHTPOJIS: TEKYITUI KOHTPOIh
yCIIeBaeMOCTH B (popme ompoca U MPaKTUIECKUX 3aJJaHu, TPOMEKYTOUHAs aTTeCcTalus B popme

OK3aMcCHa.

1.3. MecTo JUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTEIbHON MPOrPaMMBbI.
CBs13b ¢ IPYIrMMH AUCHMIIMHAMM. [[JI1 OCBOCHUS AUCHUILTUHBI HEOOXOAMMBI 3HAHUS,
YMEHMsSI M BiaJeHus, CHOPMUPOBAHHBIE B XOJ€ U3YYEHHUS CIEAYIOUIMX JIUCHUIUIUH U

MMPOXOKACHUA

NIPaKTUKH:

((MOI[CJ'II/IpOBaHI/IC

CUCTEM u

METOABI OIITUMM3ALIN),

«MaremaTtndeckue MCTOABI U MHCTPYMCHTAJIBHBIC CPCACTBA MOAACPKKNU NPUHATUA pemeHHﬁ)).
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3HaHUs, yMEHUS U HaBBIKH, [TOJIy4YEHHbIE IPU NU3YUYEHUH JaHHOH TUCIMITINHBI, HEOOXOAMMBI JUIsI
OPOBENCHUS  NPEIJWIUIOMHONM  TPAaKTUKW,  BBINOJHEHWS WM 3allUTBl  BBITYCKHOH
KBTI (UKAIIMOHHON PabOTHI.

Oco0eHHOCTBI0O Kypca SBISETCA TO, YTO B HEM HapAay ¢ Oa30BBIMH IOHATUSAMHU
HAY4YHOTO MCCIIEOBAHUS M INPHUKIATHOIO IPOrPaMMHOro oOecredyeHHsl, OONbIIOe BHUMAHHE
yIensercss BbIpa0OTKE YMEHMA ¥ NPUOOPETEHUS HABBIKOB PabOThl C NPUKIAJAHBIMUA
IPOrpaMMHBIMU TAaKeTaMHd MaTeMaTH4YEeCKOIo MOJAEIMPOBaHUsA B chepe npodeccuoHaIbHON
NeSITETTbHOCTH.

MertonamMu  M3y4eHHsl JUCLUMIUIMHBI  SIBJIIOTCS  JIGKUMM € MCIOJb30BaHUEM
BUJICOMATEpPUAIIOB MO0 TEMaM M IPAKTUYECKUE padOThl (KOMIIBIOTEPHBIA IPAKTUKyM), Ha
KOTOPBIX CTYAEHThHl MOJY4aroT IPAKTUYECKHE HaBBIKM PAOOThl € MPUKIAJHBIMU MaKeTaMu
IPOTPaMM.

2. CTpyKTYypa QM CUMILTUHBI

OO01mas TpyA0E€MKOCTh OCBOEHHS JUCLUUIUIMHBI cocTaBisieT 4 3.e., 144 akageMHuecKux
Yaca 1l OYHOH (OPMBI, 0UHO-3209HON U 320YHOHN (POopM 0OyUeHHS.

CTpyKTypa AUCHUIIMHBI 1)1 04HOH (OpMBI 00ydYeHu st

O0beM TUCIUIUIMHEI B ()OpME KOHTAKTHOW pabOThl OO0YYarOMIMXCs C MEAarorndecKuMHU
paboTHUKaMU U (WIH) JTUIAMH, TPUBIEKaEMbIMH K peai3alii 00pa30BaTeIbHONW MPOrpamMMbl
Ha MHBIX YCJIOBUSX, IPH IPOBEIECHNUN YUEOHBIX 3aHITHMA:

Cemectp | Tun yueOHBIX 3aHATHIA KomnnuectBo
4acoB
3 Jlexunn 4
3 [TpakTuyeckne paboThI 36
Bcero: 40

O0beM AUCHUTUTHHBI (MOAYIS) B POPME CAMOCTOSITEIBLHON pabOThl 00YJIAOLITUXCS
coctaBisieT 104 axageMHUYECKHX daca.

CTpyKTypa AUCHUIIMHBI /ISl 04HO-3204HOI (pOopMBI 00yUeHUSs

O0beM AUCHUTIIMHBI B (hOpME KOHTAKTHOW pabOThl OOYYAIOMIUXCS C TMeJarorudecKuMU
paboTHUKaMU W (WJIH) JTUIAMH, TPUBIEKaeMbIMH K peaii3aiii 00pa30BaTeIbHONW MPOrpamMMbl
Ha WHBIX YCJIIOBUSIX, TIPU MPOBEICHUN YICOHBIX 3aHSATHMN:

Cemectp | Tunm yueOHBIX 3aHATHIA KonnuectBo
4acoB
4 Jlexum 8
4 [TpakTuyeckue paboThl 24
Bcero: 32

O0beM TUCIUIUIIMHBL (MOIYJIs1) B hOpME CAMOCTOSTENILHON pabOThl 00YJIAIOIIHUXCS
cocTaBisier 112 akaJeMHUUEeCcCKUX 4YacoB.




CTpyKTypa IMCOMIIMHBI 1JIs1 3209HOH (popMBbI 00yUeHns

O0beM nucuuIIMHBL B ()OpME KOHTAKTHOW PabOThl OOYYarOIIMXCs C IMeAarorMyecKUMU
paboTHUKaMu U (WJIM) JUIIAMHU, TPUBJIEKAEMbIMH K peann3anuu 00pa30BaTeIbHOM MPOrpaMMbl
Ha UHBIX YCJIOBUSX, IIPU POBEJCHUN yUEOHBIX 3aHITHI:

Cemectp | Tum yueOHBIX 3aHATHI KomnnuectBo
4acoB
4 Jlexiumn 4
4 [TpakTrueckne paboThl 8
Bcero: 12

O0beM TUCIUIUIMHB (MOJTYJIsI) B hOpPME CAMOCTOSITEIILHON pabOThl 00YJIArOIIHUXCS
cocTtaBisgeT 96 akameMHUYECKHUX YacoB.

3. COAEP)KAHUE JUCIIUAITJIMHbI

Ne HaumeHnoBanue pasjesa Copnep:xanue
AUCHMILTUHBI
1 | Merononorus Hay4HOro [TonsiTue HayuHoro uccnenoBanus. Knaccuduxanms
UCCIIEI0BaHMS HaY4HbIX UCCIIEIOBaHUH. MeTOo/1bl SMIHPUIECKOTO

YPOBHsI MCCIIEI0OBaHUs. MeToABI TEOPETUYECKOTO
ypOBHS ucciieoBanusi. OCHOBHBIE ATAIbl HAYYHOI'O
uccienoBanys. MateMaTu4ecKoe MOJAEIUPOBAHKE B
HAy4YHBIX MCCIIEIOBAHUAX

Buael 1 0cOOEHHOCTH HAyYHO-TEXHUYECKON
uHpopmanuu. KoanuecTBeHHas 1 KadecTBEHHas
OIIeHKa MH(OpMAIK B YIPABIEHUU JaHHBIMU U
3HaHuAMHU. CrucTemMa HayqHO-TEXHUYECKOU
uHpopmanuu. [Touck HayuyHOI HHDOpMaLIUK.
Odopmiienne pe3yabTaToB HH()OPMAIIHIOHHOTO
ITOMCKA ¥ HAYYHOI'O HCCIEAOBAHUS

2 | IIporpamMmMHOe obecrieueHue KomnoneHTsl IPOrpaMMHOTO oOecrieyeHus..
HaYYHbIX UCCIIEIOBaHUM. Knaccugukanus ~ npukiagHOro POTPaMMHOTO
obecrieyeHus. Knaccudukanus IIPOrpaMMHBIX

cpeactB. OcCHOBHbIE (YHKIMM HMHCTPYMEHTAJIbHBIX
MPOTPAMMHBIX CPEJICTB ISl PEIICHHS 33]]a4 Hay9IHBIX
UCCIIC/IOBAaHUN B YNPABJICHUU JAHHBIMU U 3HAHUAMHU
NHcTpymeHTaNbHBIE CpefcTBa cbopa U 00pabOTKH
JTAHHBIX, MaTeMaTHYeCKOTo MO/JICJIMPOBAHUS,
UMHUTAIMOHHOTO MOJICITUPOBAHHUSL.

[TpuknaaHble MaKeThl Ui PEIICHUs] MaTeMaTHYeCKHX
3a7a9 ¥ ONTHMHU3AIMOHHBIX 3a/1a4.

[Iporpammuoe obecrieueHre 0OpabOTKK OOJBIINX
JTAHHBIX

HHcTpyMeHTambHBIE CpejcTBa cObopa, oOpabOTKH U




YIpaBJICHUS 3HAHUSAMU..

OcHOBBI pabOTHI C CUCTEMOM
MATLAB. Pentenue THIOBBIX
BBIYMCIUTENBHEIX 3a7a4. B
cucreme MATLAB

OcHoBbI paboThI ¢ cuctemoit MATLAB.
Hasznauenue. Uutepdeiic. [lanenn nHCTpyMEHTOB.

@PopmMybHBIE, TEKCTOBBIE M TPAPUIECKUE BUIBI
obnacreit. KoncranTtel u nmepeMennbie. OnpenencHue
nepeMeHHbIX OCHOBHBIE KOMAH/IbI TJIABHOT'O MEHIO.
OcoOeHHOCTH BBOJIa KOMAH[ M IAHHBIX. DJIEMEHTBI
JnaHHbIX. DopMaThl IPeICTaBICHUS PE3yIbTaTOB
BbluncieHuil. [lepemennsie. Oneparuu.
DneMeHTapHbIe (HYHKINU.

pabota c  BeKTOpaMH W

OnepauHH C BbIACIICHHBIMU IICPEMEHHBIMU U

MaTpULIAMU B cucreme | marpuriamu [Tanenn MaTpuig

MATLAB BBox BekTOpoB M Matpuil. 3ajaHuE BEKTOPOB U
Marpul. [lelicTBug ¢ 3JIEMEHTaMH  MaTpPULBbIL.
OyHKINU, UCTIONIb3YEeMBbIE /7151 pabOThI ¢ BEKTOpaMU U
MaTpPUIIAMHU.

I'pa¢puxka MATLAB. [Toctpoerne  rpacdukoB. [labmonbl  TpaduKOB.

[Toctpoenue 2D u 3D rpadukos

®opmatupoBanue rpaduxos. Iloctpoenue rpaduka
napamerpuueckoi ¢ynkuuu. I'paduku B nosspHOn
cucreMe  koopauHar. ['paduku  MOBEpXHOCTEH.
[TocTpoenue nepecexaromuxcs Guryp.

BbiBog HeckonbKHMX TIpaMKOB B OJHOM OKHE.
[Toctpoenne mnpocredmux rpaduxoB. JuarpaMmsl.
[Toctpoenue rpadmkoB B MOJNSAPHBIX KOOPJMHATAX.
Tpexmepnas rpaduka

[TporpaMmMupoBaHue B CUCTEME
MATLAB.
M-daiinbl u M-QyHKIIUT

[Iporpammuoe MeHto. Onepatopsl s3bika. OnepaTopel
BBO/Ia ¥ BBIBOJIA JJaHHBIX. OmepaTopsl IUKIIA.
Berpoennsie pynkunu EVAL u MENU. Co3nanue u
UcnoJib30BaHue m-(aiinos: Script-gaiiibl, paitasl-
byHKIIUN

UucneHHoe penieHrne HeIMHERHOTO YPaBHEHUSL.
Haxoxnenne kopHeit nonrHoma. Perienne cucrem
YpaBHEHUM.

CHUMBOJIBHOE pEelIeHUE YPAaBHEHU.

Brinenenre BeipaxXxeHUN 1711 CHMBOJIBHBIX
BbIYMCIIeHn. CUMBOJIbHBIE onepati. CTUiIb
MPEJCTABICHUS PE3YJIbTATOB BEIYMCIECHUM.

OTtinune M-(aiiaoB ot M-pyHKIHMil. BEI130B CKpUNTOB.

Pemenue 3amau
MOJEIUPOBAHUS TAHHBIX U
3HAHUH

JIeWicTBHS C MOTMHOMaMH (MHOTOWICHAMH).
Brruncnenue narerpana. Penenne TpaHCIIEHIEHTHBIX
ypaBHeHu. Haxoxnenne MUHMMyMa (QyHKIIUU Ha
3alaHHOM OTpe3Ke. Pelienue cucrem

b depeHIMaTbHBIX YPaBHEHUH.

Penenue 3a1a4 onTUMHU3aIUH.




Jns  nmpoBeneHHs Y4eOHBIX 3aHATUH 1O  JIUCIHIUIMHE

4. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

HCIIOJIB3YIOTCA  Pa3JIMYHBIC

06p330BaTeJ'IBHBIe TCXHOJIOI'HH. I[J'IH OpraHu3annuu y‘IC6HOFO Imponecca MOXKET OBITH HCIOJIL30BAHO

AIIEKTPOHHOE 00yueHue ¥ (MJIH) JUCTAHIIMOHHBIC 00Pa30BaTEIbHBIC TEXHOIOTHH.

5. OIEHKA INTAHUPYEMBIX PE3YJIbTATOB ObYYEHUA

5.1. CucremMa onleHUBaHUSA

DopMa KOHTPOJISA

Makc. KoJIn4ecTBO 0AJ1JI0B

3a onqny padorty Bcero

Texkynui KOHTPOJIb:

- onpoc 2 banna 12 bannos

- 3qWuUma npaKmu4eckol pabomsl Ha KOMnviomepe 5 bannos 30 6annos

- camocmosmenvHas paboma 3 6anna 18

HUmoeo: Texywas ammecmayus 60 b6annos
[TpoMexyTouHasi aTTecTalus IK3ameH 40 6annos
HToro 3a aucuunjinny 100 6annos

IlosydeHHBIN COBOKYIHBIN pe3ylIbTaT KOHBEPTUPYETCS B TPAJAULIUOHHYIO HIKAIy OLICHOK U B LKAy OLECHOK
EBpomnetickoii cucteMsl nepeHoca u HakomieHus kpeautoB (European Credit Transfer System; nanee — ECTS) B

COOTBETCTBHUU C TaOJIUIIEH:

100-6autpHas mkana | TpaauiMoOHHAS MIKaia xana ECTS
22 : 320 OTJINYHO g

68 — 82 XOpOIIIO 324TEHO C

gg : gg YIOBJIETBOPUTEIHLHO [E)

20-49 FX

0_19 HEYIOBJIETBOPUTEIHHO HE 3a4TEHO =




5.2. Kpurepum BbICTaBJIeHUS OLEHKHU M0 IUCHUIIINHE

13

Banany/
HIxaJuaa
ECTS

OuneHka mo
JUCHUILIMHE

Kpurtepun oneHkn pe3yibTaToB 00y4eHHUsI 110 AMCHMUILIMHE

100-83/
AB

«OTIIMYHOY/

BricTaBnsierca o0y4daromemMycsi, €Ciu OH TIy00KO U TPOYHO
YCBOMWJI TEOPETUYECKUI U IIPAKTUYECKUNA MaTepUas, MOKET
MIPOJIEMOHCTPUPOBATH 3TO HA 3aHATUSX U B X0JI€
IIPOMEKYTOUYHOM aTTECTALUU.

OOyyaromuiicsi HMCYEPIBIBAIONIE W JIOTUYECKH CTPOMHO
u3jaraeT y4eOHbI MaTepual, yMEET YBSI3bIBaTb TEOPHUIO C
MPaKTHKOM, CIIpaBJIsieTCs c penieHuemM 3a1a4
npoeCCUOHAbHON ~ HANpPaBIEHHOCTH  BBICOKOTO  YPOBHS
CJI0KHOCTH, MPAaBUILHO OOOCHOBBIBACT MPUHSATHIC PELICHHUSI.

CB0O0OTHO OpUEHTHPYETCS B YI€OHOU U TPOodhecCHOHATBLHOM
IuTeparype.

OneHka Mo JUCLMILIMHE BBICTABISAIOTCA O0ydarolemycs ¢
y4€TOM PE3yJIbTATOB TEKYIIEH U TPOMEKYTOUHON aTTECTALUU.

Komniereniuu, 3aKkpeniénnbie 3a AUCUUTUIAHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKUI».

82-68/

«XOopouro»

BeicraBisiercss  oOywaromemycsi, €cad  OH  3HAeT
TEOPETHUUECKUI M MPAKTUYECKHI Marepuas, rpaMOTHO M IO
CyIIECTBY H3JIaraeT €ro Ha 3aHATHIX HU B XOJE
MIPOMEXKYTOUYHOM AaTTECTAllUM, HE JOIYCKas CYIIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MPaBWIBHO TMPUMEHSET TEOPETUUYECKUE
ITOJIOKEHUS pu peleHnn IIPaKTUYECKHUX 3a1a4
npodeccnoHalbHOM ~ HAMpaBIIEHHOCTH  PAa3HOrO  ypPOBHS
CIIO’)KHOCTH, BJIaJieeT HEOOXOAMMBIMH JUIsl 3TOTO HABBIKAMH H
MpUEMaMHU.

JloctaTouHO XOpOIIO OpPUEHTHpPYeTCs B Y4eOHOM u
npogeccuOHATLHOMN JINTEpaType.

OneHka Mo JUCHUIUIMHE BBICTABIAIOTCS 00yYaromemycs ¢
y4€TOM PE3YJIBTATOB TEKYILIEH U TPOMEKYTOUHON aTTECTALlUU.

Komnereniuu, 3aKpEIUIEHHBIE 328 JAUCUUIUIMHOW,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIHIi).

67-50/
D,E

«yIlOBJIETBOPH
-TE€JILHOY

BricTaBnsiercs o0y4aromemMycsi, €Cii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUYECKUN U MMPAKTUYECKUI MaTepuall, JOMyCKaeT
OTJIeNIbHbIE OUTMOKH MPU €T0 U3JI0KEHUU Ha 3aHATHUSIX U B
X0JI€ MPOMEXKYTOYHON aTTECTALINH.

OOyyaromuiics UCIIBITHIBAET OINPEICIEHHbBIE 3aTPYAHEHUS B
MIPUMEHEHUH TEOPETUUECKUX TIOJIOKEHUN NPU PELICHUH
MPaKTUYECKHX 3a71a4 NPpo(hecCHOHAIBbHOM HallpaBI€HHOCTH
CTaHJAPTHOT'O YPOBHS CIIOKHOCTH, BJIaIe€T HEOOXOJMMBIMH
JUIs 3TOT0 0a30BBIMH HAaBBIKAMU U IPUEMaMHU.
JIeMOHCTpHUpPYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOM
JUTEPATyphl 110 TUCLHUIIIHHE.

OreHka 1Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYaIOMEMYCs C
YYETOM PE3YIbTATOB TEKYIIEH U MPOMEKYTOUHOM aTTECTALINH.
Komnerenuu, 3akpeni€éHHuble 3a AUCUUTIIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «IOCTATOYHBIN).
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Banasl/ Ounenka no KpuTtepun oneHkn pe3y1bTaToB 00y4eHHUsI 10 AU CHUILJIMHE
HIxanaa JTUCIUIIINHE

ECTS

49-0/ «HEYIIOBJICTBO BricTaBnsercs oOydaromemycs, €cid OH HE 3HaeT Ha
F.EX PHUTEIBHO 0a30BOM ypOBHE TEOPETHUECKUN M MPAKTUYECKUN Marepual,

JIOITyCKaeT rpyOble OMMOKHU NP €ro U3JI0KEHUH Ha 3aHATUAX
U B XOJI€ IPOMEKYTOYHON aTTECTALUH.

OOyuaromuiics HCHBITBIBAET CEpPbE3HBIE 3aTPYAHEHUS B
IIPUMEHEHUH TEOPETHYECKUX IIOJIOKEHUH IIPU PpELICHUU
IPAKTUYECKUX 3aJad Mpo(ecCHOHAIBHOM HanpaBlIeHHOCTH
CTaHIAPTHOIO YPOBHS CJI0OKHOCTH, HE BJIAJICET
HEOO0XOAMMBIMU JIJIs1 3TOTO HaBbIKAMU U IPUEMaMHU.

JemoHCcTpHpyeT — (parMeHTapHble  3HaHHUA  y4eOHOH
JIUTEPATYypPHI 110 TUCLHUIIIVHE.

OneHka 1o JIMCUUIUIMHE BBICTABIIAIOTCS 00yYaroleMycs ¢
Y4€TOM pE3yJIbTaTOB TEKYLIEH U IPOMEKYTOYHOM aTTECTalUU.

KomMmnereHnun Ha ypoBHE <«(IOCTATOYHBINY, 3aKPEILIEHHbBIC
3a AMCLUUILUIMHON, HE COPMHUPOBAHBI.

5.3. OueHounblie cpeAcTBa (MaTepHaJbl) AJsl TEKyHero KOHTPOJISI YCIEeBAaeMOCTH,
NPOMEKYTOYHOM aTTECTAUH 00y4aIOLIMXCSl N0 JUCHHILIHHE

Crnucok BONPOCOB /15l TEKYIIEro KOHTPOJIA

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

NoookrwhPE

JlaiiTe onpeneseHne Hay4YHOrO UCCIIEIOBaHMS.

[TpuBeauTe KIaccu(UKAUIO HAYIHBIX HCCIIEJOBAHUH.

Yrto Takoe MeTOIbl SMIIUPUUECKOTO YPOBHSI HCCIIEN0BAHUSA?

Kakue MeTo/1bl HCTIONB3YIOTCS HAa TEOPETUYECKOM YPOBHE MCCIIEI0BaHNUs?
IIepeuncnure OCHOBHBIE 3Talbl HAYYHOT'O UCCIIEI0BAHUS.

Kak npoBoauTcs MaTeMaTnyeckoe MOIETUPOBAaHNE B HAYUHBIX HCCIIEI0BAaHUAX ?
Kakue ¢opmbl npeacTaBienus HHGOpMaIK HCHOIb3YIOTCS B IpoLieccax

YIpaBJICHUA JaHHBIMU U 3HAHUSIMU?

8. [Tepeuncnure MeTO/IbI OLIEHKH KOJIMYECTBEHHONW MH(POPMALIUH.

9. [lepeuncnure METOIBI OIICHKH KauyeCTBEHHOW MHPOPMAIINH.

10.  Yro Takoe Cuctema HaydHO-TEXHUUYECKON MH(popMaruu?

11.  Kak npoBoauTcs MOMCK HAYYHOM MHpOpMauu?

12. KakoBsl npaBuia opopMiIeHHs pe3ynbTaToOB HH(POPMALIMOHHOTO MOMCKa U HAYYHOTO
uccie10BaHus?

Tema 2. Ilpocpammnoe obecneuenue nayunvix uccieoosanui. MATLAB. (IIK-1, ITK-9)

koo

Onpenenute KOMIOHEHTHI IPOTPAMMHOI0 00ECIIEYEHHUS.

[TpuBeauTe K1accupUKaIMIO MPUKIATHOTO IPOrPAMMHOI0 0OECTIEYEHHUS.
HazoBuTe npukiagHble TakeTsl A PEIIeHUs] MaTeMaTUYECKUX 3a/1a4.
HazoBure nienu u 3agaun nporpaMMHBIX CPEJCTB HAYYHBIX UCCIIEI0BAaHUI.
CpenctBa Juisi TOCTPOCHUA TUarpaMm B cucreme ML.

Tema 3. Ocroswl pabomwl ¢ cucmemori MATLAB/ Pewenue munogwix bluuciumenshvlx 3a0ay 6
cucmeme MATLAB. (TIK-1, ITK-9)

1.Yto takoe MATLAB? Jls1s yero oH ucnosib3yercs?

2.Kakas ¢opma ucnonsizyercss B MATLAB niis paboTel ¢ maHHBIMUA?
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3.B kxakom okHe MATLAB ocymiecTBiseTcss BBOJ YHCEN, NEPEMEHHBIX, BBIPAKECHUH,
KOMaH/1 ¥ BBIBOJ p€3yJIbTaTa UX BBIMOJIHEHUS?

4.B xakom okHe MATLAB conepxutcst nepedeHb TEKYIIUX NEPEMEHHBIX U UX ONUCAHUE?

5.B xakom oxme MATLAB oroOpaxaercs CIHCOK paHee BBEJICHHBIX KOMaHA H
OCYIIIECTBIISICTCS POCMOTP PE3YJIbTATOB BHIUMCICHUI U OTOOpaKEHHsI TEKCTOB Mporpamm?

6.B xakom oxHe MATLAB mnokaspiBatoTCsl HEpeYeHb KOMAaH], BBOAMMBIX B TEUYEHHE
Ka)KI0ro ceaHca paboThl ¢ yKa3aHUEM JIaThl U BpEMEHU ceaHca?

7.MOXHO JI1 peIaKTUPOBATh KOMAaH/Ibl, BHITOJIHEHHBIE B KOMAaH/IHOM OKHE?

8.lst vero B MATLAB B KOHIIE CTPOKH HCIIONB3YETCS] CUMBOII (;)?

9.Kakoii paznenutens ucnonsizyercss B MATLAB it otnenenus yacteid ApoOHOro uncia’?

10.Kako#t popmaT npeacTaBieHus: pe3ynbTaTOB BEIYKMCICHUH ucnonb3yercs B MATLAB 1o
YMOJIYaHHUIO?

11.MOHO 71 UCTIOJIB30BATh 3HAYECHUE MIEPEMEHHOM ans JiJis JaJbHEUIINX BHIUUCICHUIN?

12.Kakoif CMMBOJ HCHOJNB3YeTCsl B UIMHHBIX (hopMysax ajsl MEepeHoca Ha CIETYyIOLIYyIo
CTpOKY?

13.Kakoli cuMBOJI UCIIOJIB3YETCS ISl BBOJIa KOMMEHTapus?

14.Kak nu3menuts (hopmar BbIBojIa uncia Ha skpaH? [lepeunciute oCHOBHbBIE (JOPMATHI.

15.I1epeunciuTh BCTpOEHHBIE HMEHA IIEPEMEHHBIX, UCIIONIb3yeMbIX cuctemoil MATLAB.

16.Pacckazate o0 wmartemaruueckux ¢yHkiusx MATLAB, mnpuBectu mnpumepsl
MCIIOJIb30BaHUA.

17.Kakue KOMaHIbl HCIIONB3YIOTCS JJIs OUMWIICHHMS KOMAaHIHOTO OKHa M pabouero
npocTpaHcTBa’?

18.B xakoM Bu€e 3ammMChIBalOTCI KOMILUIEKCHEIE ynciia B MATLAB?

19. Kakue GpyHKIIUN UCTIONB3YIOTCS IS pa0OThI ¢ KOMIUICKCHBIMU YHCIIAMU?

Tema 4. Pabora ¢ BekTopamu u marputiamu B cucreme MATLAB (T1IK-1, 11K-9
1 B uem paznuuusi MeXAy CKaJIIpHBIM 3HaueHUeM, MaTtpulel u Bektopom B MATLAB?
2 Yem B MATLAB otnuvarorcs komanasl (*) u (.*)?
3 Yto oTOOpasutTcs B pe3ysibTare BhIIONHEHHS KoMau bl X=[-10:0.5:5]?
4 CrniocoOsI 3amanus BekTopoB B MATLAB.
5 HaszBatb BcTpoeHHble QyHKIIMU MATLAB 111 paboThl ¢ BEKTOpaMHu.
6 Hasparb onepauun Haja Bektopamu B MATLAB.
7 OcOOEHHOCTH O3IEMEHTHBIX Olepaluii HaJl BEKTOpPaMHU.
8 Kakoii mpuopurer BbINoIHEHUs apupMeTrnueckux oneparuii B MATLAB?
9 Cnioco6s! 3a1anus marpull B MATLAB.
10 HazBatb BctpoenHnble pynkunu MATLAB s popMupoBanus MaTpHil.
11 Kakue onepanuu Hax MaTpunaMu cymectsyror B MATLAB.
12 Yto o3navaer 3anuch A' B MATLAB, rne A=(1 2
34
56)?
13 Ocobennoctu nenenus marpuy MATLAB.
14 Ha xakoii anemeHT B Matpuiie A cceliaetcst komanaa A(3,2)?
15 Yto o3HayaroT komMaHbl: A(2,:) u A(:,2)?

Tema 5. I'pagpuxa MATLAB. ITocmpoenue 2D u 3D epaguros ¢ cucmeme MATCAD (TIK-1, I1K-9)
Yro Takoe rpaduka B Matlab?

C nomornisio Kakoi (yHKIUHU CTPOSTCS rpaduKu?

Yro Takoe 2D rpaduka B Matlab&

Yro takoe JlectHuuHble rpaduku?

Yro Takoe ['paduku ¢ ykazaHueM MOrpenrHocTu?

Uro Takoe ['paduku B norapudpmMuyeckom u noiyiaorapupmuyeckom maciradax?

ok wdE
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7. Yro Takoe mapamerpudeckue GyHKIn?

8. Yro Takoe ['paduku napameTpruuecKkux GyHKIUI?

9. Kak nmoctpouts rpaduku 2-x ¢pyHKIMA B 2-X oKkHaxX?
10. Kak nmoctpouts rpaduku 2-x GyHKIHMI B OAHOM OKHE?
11.  Yro Takoe 3D rpaduxa B Matlab?

12. Urto takoe JIuHeiyaTbie MOBEPXHOCTH?

13.  Yro Takoe KapkacHble mOBepXHOCTH?

14, Urto takoe [Ipo3paunasi kapkacHas MOBEPXHOCTh?

15.  Yro Takoe KapkacHas oBEpXHOCTb, 3aJIUTAasl LIBETOM?
16. Urto takoe [Ipo3paunasi kapkacHas MOBEPXHOCTh?

17.  UYro Takoe KonrtypHbie rpaduxu?

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

20.  Ilocrpoenme rucropramm BML?

21.  IloctpoeHue KpyroBou quarpaMmbi?

22. [TocTpoeHure NeCTHUYHOM TUarpaMmbi?

23.  Kak mocTpouTh HECKOJIBKO TUarpaMM B OJJHOM OKHE?

Tema 6. IIporpammupoanue B cucteme MATLAB. M-daitel u M-GyHKIIMU Pewenue ypaghuenuii u
cumeonvhwvle soruucienuss 6 cucmeme MATCAD (TIK-1, T1K-9)
1. Yro takoe M-paii.

Yem otnuyaercs aiin mporpamma oT Qaitn-¢pyHKiun?

Kakosa cTtpykrypa M-niporpammsi?

Oxapakrepu3yiite naTepdeiic perakropa/omiararnka m-hanaos
KakoBa cTtpykrypa M-pyHkimmn?

Kaxum 006pa3oM ocyiiecTBisieTcs: BbI30B PyHKIMU?

Yro takoe (ailn-(hyHKIIMU C HECKOJIBKUMHU BXOJHBIMU apryMEHTaMu

© N o o b~ w D

Kakne KoOMaHABI HCHONB3YIOTCS sl TOJY4YeHUs HHGOpMAIMU O BBOAMMBIX
MEPEMEHHBIX, UX yIaJIeHHs U3 KOMAaHIHOTO OKHA U paboyeil maMsiTh KoMIlbtoTepa?

9. Yro takoe M-QpyHKIHS C OTHUM BBIXOJHBIM apTyMEHTOM?

10. Kakwue KOMaHbl HCIOJIB3YIOTCA I TIOJYUCHUA I/IH(I)OpMaLII/II/I O BBOJMMBIX
NEPEMCHHBIX, UX YAAJICHHUA U3 KOMAHAHOI'O OKHA U pa60qel71 naMsTH KOMHBIOTepa?

11. Yro takoe Pailn-pyHKIUU C HECKOJIBKUMHU BBIXOJIHBIMH apTyMEHTaMU
12. Kak co3znmaetcst M-daiin npu UCroib30BaHUN HECKOIBKUX TIEPEMEHHBIX ?

13. Kak coxpansiercs u BboI3biBaeTcss M-yHKIus?

14. Kak MoxHO pemuTh HenuHelHoe ypaBHeHne B MathCAD?

15. Kak HaiiTu HauanbHOE MPUOIMKEHUE KOPHS YpaBHEHUS?

16. Jlnst gero ucnons3yercs GpyHkus Polyroots?

17. Kak MOKHO peUInTh CUCTEMY JIMHEHHBIX YPAaBHEHUN?

18. Kak MOYXHO pelInTh CUCTEMY HEIMHEHHBIX YPaBHEHHIA?

19. B xakoM OKHE NMPOUCXOAUT CO3JaHHE MporpaMM B KOMaHIHOM pexume? Ilepeuncnure
OCHOBHBIE JJOCTOMHCTBA M HEJOCTATKU JAHHOTO PEXUMA.

20. YUem oTimuaroTcst aiibl-ClieHapuu OT Gain-QyHKimii?
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21. Iepeuncante OCHOBHBIC CBOICTBA SCript-daiinos.

22. OcoOeHHOCTH 3amucH U coxpaHeHus Qaitn-gpynkuuu B nakere Matlab.

23. CKOJIbKO CHMBOJIOB HaeHTHHIHpYyeTcs B makere Matlab npu 3ammcu umenn
IIEPEMEHHOI?

24. CKOJIbKO CUMBOJIOB B OJIHOM KOMaH/IHOW CTPOKe?

25. Kakum o0Opaszom peanusyercs nepeHoc ctpoku B Matlab?

26. TlepeuncianTe CHCTEMHbBIC KOHCTAHTBI U MX 3Ha4eHus B makere Matlab.

27. OcHoBHBIC (popMaThl yrcia B makere Matlab.

28. O6mmii BUI yCIIOBHOTO oreparopa B makere Matlab.

29. OnumuTe TUITBI ONIEPAaTOPOB IKKJIA U UX peanu3aiuio B nakere Matlab.
30.

Tema 7. Pewenue 3a0au moodenuposanus oannvix u snanuil (IIK-1, ITK-9)
YT0 Takoe MOJIMHOM M KaK OH 3a4a€TCA B Matlab?
JInst gero ucnosnb3yrorest GyHKIMU menu ueval?
JI71st 9ero MCTOb3YIOTCSI KOMaH bl break, return u exit?
Kakue komMaH1pl HCIIOJIB3YIOTCS AJIs1 OpraHu3anuu auaiora B ML?
Uro o3Hauaet 3HaK %7
ITouemy B cucreMe ML BMECTO LHKIOB PEKOMEHAYETCS HUCIOJb30BATh COOTBETCTBYIOLIHE
BEKTOPHbIE U MaTPUYHBIE ONlepalun?
7. Kaxk 3amaercs monmuHom?
8. Kak Bbluucisiercss uuTerpan?
9. Yro Takoe TpaHCLIEHJCHTHbIE YpaBHEHUS?
10.Kak pematores quddepeHiuansuble ypaBHeHNs?
11.Jloxkayn3anus pemeHuid ypaBHEHHUS.
12.PenieHre HETMHEWHOTO YPaBHEHUsI C UCIIONIb30BaHUEeM (GyHKIMU {zero.
13.BbIBOJ] IOJIyYEHHBIX PEIICHUN YPaBHEHUS.
14.Jloxan3anys peleHui CUCTEMBI U3 IBYX YPaBHEHHUI.
15.Pemienue cuctembl U3 IBYX YPaBHEHHIA.
16. BbIBOJ] OJTyYEHHBIX PELICHUN CUCTEMbI YPAaBHEHMUIA.
17. TexHOJIOTHs penIeHus 3a/1a4 ONTHUMH3ALUN.
18.Ha3zoBuTe METO/IbI peLIEHUE 3a/1a4 YIPABICHUS 3HAHUSMH.

ok whE

IIpumepslI 3agaHui 1JI51 CAMOCTOATEIBLHOMH Pad0OTHI

Camocmosmenvnas paboma Ne 1 (Tema 1)
[ToaroroBuTh pedepat Mo 0JHOMY U3 CIEAYIOIIUX BOPOCOB.

1. Buasl 1 0COOEHHOCTH HAyYHO-TEXHUUECKOW HHPOPMALIUH.

KonnyecTBeHHast 1 Ka4eCTBEHHAS OIIEHKAa HH(POPMAIIUH B YIIPABJICHUH TaHHBIMU U
3HAHUSAMH.

Cucrtema HayYHO-TEXHHYECKON HH(POPMAITUH.

[Touck HayyHO#M MHDOPMAIIH.

OdopmiteHne pe3yapbTaToB HH)OPMAIIMOHHOTO TIOUCKA U HAYYHOTO HCCIICIOBAHUS
KoMmnoHeHTHI TporpaMMHOTo obecrieyeHusl.

Krnaccudukanus npukiagHoro nporpaMMHOTr0 o0ecrieueHusl.

WucTpyMeHTanbHbIE cpeicTBa cOopa 1 00pabOTKH JaHHBIX,

[1O maremaTnyecKoro MoeIMpPOBaHUS,

10 I1O ans pabOTHI C UMUTAIMOHHBIMU MOJIEIISIMH.

11. ITo 0OpaboTKK GOJBIINX TaHHBIX.

12. TIO cbopa, 06pabOTKH U yIpaBieHHs 3HAHUSMHU.

N

©COoNo AW



Camocmosmenvras paboma Ne 2. (Tema 2)
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[TpoBennTe BHIYMCIICHUS IO 33aHHON (hOpMyJie IPH 3aJlaHHBIX 3HAYEHUAX MapaMeTpoB (110
BapuaHTaM). Y KOKUTE HEOOXOAUMYIO MOCIIEI0BATEIbHOCTD IeicTBUNA. CpaBHUTE MOTYyYCHHBIH
pe3ynbTaT C IPUBEICHHBIM OTBETOM.

[IpoBeauTe BRIUKCICHUS 10 33JaHHON (hOpMYIIe MPU 3aTaHHBIX
3HAQUYEHMSIX MMAPaMETPOB. YKaXKUTE HEOOXOAUMYIO
MOCIE0BATENbHOCTD AecTBUI. CpaBHUTE MOTYyUYCHHBIN
pe3yibTaT C MPUBEICHHBIM OTBETOM.

3ananme no Matlab Vkazanue: B cucreme MatLAB HeCKOIBKO ITOCIETHUX KOMaH/T Orser
3alIOMHUHAKOTCA. HOBTOpHBIﬁ BBI3OB 3THUX KOMaH/J B KOMAaHIHOC
OKHO OCYHIECCTBJISICTCS Ha)KaHUEM KJIaBUIII <>u<>
HCHOHLSYﬁTC 9Ty BO3MOKHOCTBb JJIsI IOBTOPHOT'O O6paH_IeHI/I$I K
HaOpaHHOW (PYHKIIHH.
1 2 3
1 1 2. m=—=. F?=tg%; 23,27
1 3m”~+32n" tm 3 2.10°2
m=22-1007", n=+
). . . i1 26,938
L 2, [=17°10°, a=18", 1,5633e+008
2 307 sin” S -jcos & — - :
5). [ = 37 =% ; 5,0651e-002
b 2, a=L15 b=08 a=6l" 1.0498e+000
3 - : - —
iﬁgﬂ_ 5) a=3-10". b=0.7. =21, 1.2429¢-001
a=413-10", b= 2,9464e+000
2 . B = . ) . = y €
A 3a-.[6.8 f__a‘ b) ). 261 -
Aa+b) . Ex =
( ) ) a=sin=, b=-1tgl2” 4,9445e+000
T
3 c=1g238 ao=— 3,4657e-004
5 = cos$ +/sin a). 5,
! ). € = e, a=65", 2,2120e-002
2, 1 =31516 107, o =5, 1,1265e-002
1 : :
6 . . 15 2x
16 3smasin2a n=e ., a= 7,6324e+001
5). 13,
7 3 : S=ln3 a=44", 5,4283e-001
5 <in 35° 57 Cos36 a). : :

Y 7tz
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10

11

12

13

14

15

16

17

18 7T 8,9703e-
S=—.a=— 018+1,4650e-
6. 25 12, 001i
3
o="—. f=83 4,6035e+000
lg(1+sin &) +1g(1 —sin B)| ’
a="2.p=16 5,1546€-002
6). 3 ,
5r 4,87566-
‘ o=". f=03x 001+8,4448e-
fsin (o + ) —sin (e — ) @ : 00i
5. & =127, =220 7,3715-001
: 2, a =356, b= 318 1,1790e+000
(log ,(b+1.4))7F ~
- 5. @=2: b=21649-107 1,6630e+000
TR g P=1n3 g=lg3. 5,7737e+000
3(p7 a7 P :
/ 5. P =0.013, ¢=14-10", 6,659e+001
), 1M =3.6485 10°. 1,5880e+004
) . - i !
— W~ A maim 24
m=— 5,4516e-001
6). 37
< 7
= =—7 2,8187e+000
8¢ \E sin (< a) 1
3 T -
5). S =5:403, o =28 3,7879e-003
1 St
F o F= 003’ ¥ 7 -6,6313e+000
2, |—tgasin(£) a). : ;
T - -
5, F=In7. a=134" 5,0346€-006
1 m’ cosa g), M =-201 a=20". -3,0201e+002
12 (sina+ ccsc}:}s 5). M= lg13.6. =148 8,5792e-003
o . 2, d=6178, ar=20". 3,5028e-002
—(le(d+2)-tger ) : ——
3 5. d=-22461-107, a=1146. 1,4003e+000
ﬂ _ _ 2, d =106, a=50". 4,1645e+002
d° ctg anfsin® @ - cos® @ : - '
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19

20

A=51°. B=39",

‘\EI 1 a)'
3 &@A—f@ﬁf 4=0643 B=1
0). T
- o 1643
le 31':—1—~_£'| a). r=e ;
iy 27) 5), X =1gl.21.
v = el:'.—':' )
SIS a). ;
lg”x—| — ! sin Afx
L8

5), X= 2468107,

Camocmosmenvras paboma Ne 3 (mema 3)
HaiiauTe KOpHU KBaIpaTHOTO ypaBHEHHUs: ax>+bX+C=0, pu 3aaHHbIX 3HAYEHUAX

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

No . |[Haiimure KOpHH KBaIpaTHOro ypaBHeHHs: ax?+bx+c=0, npu 3agaHHbIX
n/n [BHaueHHsX K03 UIUMeHTOB &, b u C.

1 2

1 ﬂ=D,56;f?=1_.ZE—-I;E=-I_.D5.

2 la=1.b=01.¢=100

3 a=4:2e—3;bzﬁ:ﬂje—J;rjzlﬂﬁ_

4 azTrleE;b=9:4e4;c=5:3e10_

5 a=5:09;b=4,32;g=255.

6 a=5:3;b=5,34;c=593_

7 |a=27.b=27.¢=1276

8 a=3,DB;b=D,2;,§:3[J_

9 a=5:3;b=1£]:6;,:=575_

10 a=D,45;b=D:034;c=131.

11 a=4:3;b=10:7;c=3:4e3_

12 |a=13.b=08. ¢ =287

13 a=6:[135;b=5:2;,;=375.

14 |a=23.b=79. ¢c=324

15 a=1;5=D:DE;E=16:ST_

16 a=1:3;b=[l:56;r:=15:5_

[EY
\l

a=0.13.5=0.056.c =188

20

1,4132e-001

5,0772e-002

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

-2,0936e+003

1,7858e-001
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19 [@=0,085.p=1.c=13e3
20 azl-gb:D“SE'f:lS

Camocmosmenvras paboma Ne 4 (mema 4)
Cosnate matpuilsl A2x3, B3x3, C2x3 U3 ciaydailHbIX YKCell, pPABHOMEPHO PaCIpeIeICHHBIX
B nuanasone ot 0 no 1. Haiitu, ucnons3ys MATLAB:
a) cyMMmy U pazHocTh Matpuil A u C,
0) npousseaenne marpul C u B,
B) pe3ynbTat npousseaenus Matpull C u B yMHOXUTH Ha yucIo 5,
T') OIpeAeNIUTENb MaTpUllbl B,
1) MaTpuily, oOpaTHyr mMaTpuiie B,
€) COOCTBEHHBIE YHCIIa U COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOpPAa MaTpHIlbl B.
2 Haiitu, ucnonibdyst MATLAB, 3nauenue 3ajanHoro BeipaxkeHus, rae A, B, C
— MaTpHIbl U3 3aaHus 1

No Bripaxenue No Bripaxenue

1. (A-C)*B**2(4-C)" 16. | _44+C)+B*=(4+0C)"
2. AA-C)*B *(4+0) 17. | (4—-C)*B* *(=2)(4-C)T
3 (A+C)*B* *5(4-C) 18. | (A-O)*B* *(=5)(4+O)"
4. HA+C)* B> +(4+C)F 19 | 94+C)*B> =(4-C)T

5 (A-C)* B +3(4-O)F 200 | —7A4+O)*xB x4+ O)
6. 5(4-C)= B =(4+C)" 2l | (4-O)=B*+94-O)T
7. (A+C)* B> #4(4-C)T 2. [(A-O)*B #(3)(A4+O)
8. A+ C)*B*+(4+ ) 23, | -4+ )+ B =(4-CO)F
9. (A-C)* B +6(4—C)7 24 | (4+O) =B+ (-8)(4+O)
10, | 84-C) =B *(4+C) 25, | —2q4-O)y=B x(4-O)
1L | _34+C)*B° +(4-CO) 26. | (3)A-C)=B**(4+C)
12 | 6(4+C)*B* =4+ C) 27, |4+ O)*B #(-2)(4-O)
B, | (4-C)B +7(4-0C) 28, | 7(A4+O) =B x4+ O
4. | _6(4—C)* B> #=8(4+ ) 29. |-5(4-C)*B=(4-0O)T
I5. | 7(4+C)*B> *»(4-C) 30 | (4-C)*B* *(4)(4+0O)

Camocmosmenvhas paboma Ne 5 (mema 5)
C nomoiueto oneparopa errorbar(t,y,E,'S") moctpouts rpaduk pynkuun yl1(t).
[Tpu noctpoennu rpadukoB BUI GYHKIUH, IPEIEIb, AT U3MEHEHUS apTyMEHTa 1 apameTp S
BBIOpaTh U3 TAOJI. 6
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Tabnuua 6
Bapu- .
amT Oyukuun [TapameTpsl (UBET NHHHKE, THI MAPKEPA, THI1 THHHH)
1 2 3

1 }r1(l]=lﬂ'e_3'* t=[0,5], A=0.3 YepHelil, TpeyroIsHHK BEPIUHHON BEEPX, CIUIOIIHAA

2 }r1(l]=ei., te[0.4], A=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

KpacHuslii, TpeyronbHHK BEPLIHHOI BIIPaBO,

=2 2 =
8 | n()=t7, te[0.2,1], At=0,06 NYHKTHPHAs

y,(t)=3-arcsin(t), te[0,1],

g At=0.06 INonyOoii, TpeyTroNbHIK BEPLIHHOH BIPAED, INTPHXOBAA
10 ill(__%:g gm:::ﬂs(l]* tel0.1, 3eneHslil, TPEYroNBHHK BEPUIHHOI BIEBO, CIMOLIHAR
11 ESEI:; -aretg(t), te[0,3], Kpacuriii, pomd, nyHkTHpHAR

12 E(——%? -acot(t), te[0.1.5], KpacHuelii, Keaapar, IWITPHX-TIIYHTKTHPHAA

13 iigg;lan:sin{:tl},. tel-1.1], KpacHrlii, nATHKOHEYHAA IBe3/a, IITPHXOBAA

14 ESE]E;I{:CGSUHL te[-L1], CuHuii, Kagpat, IWITPHXOBAA

15 | yi(t)=1 -1, te[0,5], At=0,3 KpacHrlii, NATHKOHEYHAR 3B€3/3, IITPHX-IIYHKTHPHAA

Camocmosmenvhas paboma Ne 6 (mema 6)

CornacHo BapuaHTy MHIMBHUIYaJIbHOTO 33JaHus, TpeOyeTcs HamucaTh ISTh IMPOrpamm,
coOroasi MpUBECHHbIE HIKE YKa3aHUS:

e JUISI KQXJO0TO0 IMMYHKTA 3aJaHus CO37aTh CBOUM ckpunm-¢haiin;

e Hammcarh (aila-crieHapuii (SCript-gaiis), B KOTOPOM MOJb30BaTEIbCKHIA HHTEpdEc
opopMIIeH B BHJAE€ MEHIO. BBIOpaHHBII NYHKT MEHIO OIpeaessieT BhINONHEHUE (aiina,
COOTBETCTBYIOLIIETO NYHKTY WHAMBUAyaJlbHOro 3aaaHus. Ilpu HamucaHum mnporpammsl JUIs
peanu3alii  MEHI0 UCIOJb30BaThb 6CMPOEHHYI0 (YHKYulo menu(), onepamop Yukia c
npedycnosuem while u ¢hynxyuio eval();

e YypaBHEHHUS M (YHKUMM JUIsl BBIOJIHEHUS NyHKTOB Ne 3-5 omucarth B Bujae (ailios-
dyHKIHMi;

e Uit myHKTa Nel mpwW BBIYHCICHUM KOpPHEH IMMOJIMHOMA MOCTPOUTH I'padMK MOJHMHOMA U
0TOOpa3suTh Ha HEM HalJeHHbIE JEHCTBHUTEIbHbIE KOPHU. BBOA rpaHuil moctpoeHus rpapuka
JIOJI’KEH OCYLIECTBIIATHCA C KJIaBUATYPbI;

e Uit myHKTa N2 MpH perIeHud CHCTEMbl JUHEHHBIX YPaBHEHUI OCYIIECTBUTH MPOBEPKY
MOJIy4YE€HHOTO PEIICHNUS;



23

e Juis nmyHkTa Ne3 mpu Moucke MakCMMyMmMa U MMHHMYMa (DYHKIMHM MOCTPOUTH Ipaduk
3aJaHHON (DYHKIMM B 3aJaHHBIX TPaHHMIAX U OTOOPA3UTh HA HEM IOJyYCHHBIE HKCTPEMYMBI
MapKepaMU Pa3HOTO LBETA;

e Uit myHKTa Ne4 mpu BBIYMCIEHUH HWHTErpaia IMOCTPOUTH TpaduK MOJBIHTETPATbHON

GyHKIMH, TpaHMIBl rpadyKa BBOIUTH C KJIABUATYphl M 3aKPAaCHTh IUIOIIA/b, OTPAaHHYCHHYIO
¢dyHKIMeil Ha 3aJaHHOM OTPE3KeE;

e i myHKTa Ne5 mpu pemieHnu TPaHCUEHAEHTHOTO YpPAaBHEHHUS IOCTPOHUTH TpaduK
GyHKIMU B TpaHMLAX, 33JaHHBIX MOJb30BaTelIeM B (oOpMe auanora, U OTOOpa3UTh Ha HEM
3HAYCHHE KOPHS YPaBHEHHS [[BETOM, OTJIMYHBIM OT LIBETa Tpaduka;

e Ha Bcex rpadukax IOJKHBI OBITh BBIBEICHBI 3ar0JIOBKH, Ha3BaHUA oceil koopauHat. Bee
rpaduKH JOJDKHBI PACHONIAraThCsi B OJJHOM Ipa)iuecKoM OKHE.

IIpu HanMcaHuu NporpaMm 06s13aTeIbLHO:

1. uWcrosb30BaTh KOMMEHTapUHU, COJIEprKallie Ha3Haue€HUE MPOrpaMMbl U OIMCAHHE ee
MePEMEHHBIX;

2. BBIBOJ p€3YJIbTATOB COMPOBOXKAATH MOSICHUTEILHBIM TEKCTOM.

IIo pesynapratam paboOTBl JODKEH OBITh COCTABJICH OTYET, COJACpXKAIlUi TEKCT
UHIUBHIYaILHOTO 3aaHus, TEKCThI SCript-gaiioB u dainoB-pyHkuii, a Takke rpaduyeckoe
IIPEJICTaBICHHUE PE3YIBTATOB PAOOTHI.

Bapuauntsl

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

24



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

25



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

27
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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

Konmponvnuie 6éonpocwt k sxzameny (IIK-1, I1K- 9)

LCoNoOAWNE

Hayunoe uccnenosanue. [lonstue. Knaccudpukanus.

MeToap! SMIUPUIECKOTO YPOBHS HCCIIEIOBAHNSI.

MeTo/1bl TEOPETUYECKOTO YPOBHS UCCIIEIOBAHMSL.

OcCHOBHBIE 3TaIbl HAYYHOT'O UCCIIEIOBAHMUSI.

MaremaTnueckoe MOJeTMPOBAaHUE B HAYYHBIX UCCIIEIOBAHUAX

Cucrema HayYHO-TEXHHUECKOW MHPOPMALINH.

[Touck Hay4yHO# MHDOPMAIIH.

Odopmienue pe3ynbTaToB HHYOPMAITMOHHOTO TIOUCKA U HAYYHOTO UCCIIC0BAHUS
KomnoneHTs! mporpammuoro obecnedenus. Knaccuduxkanus npukiagHoro mporpaMMHOTo
oOecrieyeHus.

. IIpuknagHple MakeThl U pEIIEHUs MaTEMaTHUECKHX 3aad.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Haznauenwue cricrembr Matlab

Pexxumbl pabote! B cucteme ML

®aifibl xpaHeHust KoMana 1 GyHKIWi cuctembl ML
CrpykTypa okHa paboueii cpebt ML.

DrieMeHTapHas! €IMHUIIA JaHHBIX s13bIka ML

3anuch JeHCTBUTENBHBIX urces B ML

Komanip! mommy4aenvst nH(opMaIiu 0 JaHHBIX, XPAHSIIUXCS B pab0YeM POCTPAHCTBE
PopMarsl BBIBOZA YHCIIOBBIX JaHHbIX B ML

N3menenus hopmara BEIBOJIA pe3yTIbTaTOB BhIUKCIICHHSI B ML
Onpenenenyie TUIa EpeMeHHbIX B cucreme ML

IIpaBua cocTaBneHNs UMEH EPEMEHHBIX.



22.
23.
24,
25.
26.
27.
28.
29.
30.
3L
32.
33.
. Iopsimok nevicTBriA 111 ocTpoeHus Tpaduka GyHKIK Buaa y = f(x).
35.
36.
37.
38.

39.
40.
41.
42.
43.
. IpaBua 3ammcu KomMaH 1 B m-(aiinax.
45,
46.
47.
48.
49.
50.
51
52.
53.
. Haznauenuie gpyHkimii menu u eval.
55.
56.

29

OCHOBHBIE CCTEMHBIE ITepeMeHHbIe ML.

Orneparwy, ucrons3yembie B ML. Tlopsinok yObIBaHHsI IPUOPUTETA OTIEpaLiHil.
IIpencrapinstorest BeKTopa v Matpuiisl B ML.

3arch MaTpUYHBIX U TIO3JIEMEHTHBIX oneparwii B ML.
CriocoObI 3a/1aHust BEKTOpoB B ML,

CriocoOb1 00paltieHus K ANIeMEHTaM BEKTOPOB M MATPHII.
Xapakrepucrrka ¢pyHkimn length()?

OOGparieHue K mocieHeMy JIEMEHTY BEKTOpa.

KomaHip! opmupoBaHusi 0COOBIX MATpHII.

OyHKIMN 00pabOTKI BEKTOPOB U MATPHIL.

Komanie1 moctpoenust rpadvkoB (PyHKITUH OHOM TIePEMEHHOM.
Komannp! moctpoeHust rpadkoB (GYHKIMH JIBYX TIEPEMEHHBIX.

[Mopstnok neficTBuii s ocTpoeHus Tpaduka GyHKImm Buia z = f{x,y).

[Topstnok efcTBui 11 TOCTPOSHHST HECKOIBKHUX MPahUKOB B OHUX KOOPIMHATHBIX OCSX.
YrpaBrneHre BHEIITHIM BHIOM rpaguka.

[Topstnok ercTBuiA 71 TOCTPOSHHST HECKOJIBKHUX MPaUKOB B Pa3HBIX KOOPAMHATHBIX OCSIX B OTHOM
OKHE.

CpezcTBa [U1st IOCTPOESHUS TuarpaMM B cucteme ML.

IIpencrasnenre nomuoma B cucreme ML.

Yucrio 1eMeHTOB B BEKTOPE, OMPEACIISIFOIIEM MOTMHOM.

mM-aiisl B cucreme ML.

Buier m-gaiinios B cucteme ML.

Coznanne m -haiina B cucreme ML.

Beos ¢aiin-nporpammer B ML.

Crpykrypa (aitna-¢pynkimm B ML.

Beos daiin-pysxirm 8 ML.

Ormcanvie GyHKIMH ¢ HECKOJBKIMH BXOJTHBIMU U BBIXOTHBIMU MTapaMeTpaMH.
Koman el BBOZIa JTaHHBIX C KiaBHaTypsl B ML.

Koman i1 BbIBOTIa TaHHBIX Ha MOHUTOP B M.

Oneparops! muksia B ML.

Oneparopsl Uist OpraHu3aluy BeTBieHni B ML.

Hasnauenne komany break, return u exit.
Komantel it opranmszanmm auasnora B ML.
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6. YUYEBHO-METOAUYECKOE W HWH®OPMAIMWOHHOE OBECIHEYEHHUE
JUCHHUIIJINHBI

6.1. Ciucok HCTOYHUKOB U JINTEPATYPbI
OcHoBHast

1. Kpacasun, A. B. KoMmmbroTepHsblif MpakTUKyM B cpene matlab : yueOHoe mocodue st By30B
/ A. B. Kpacasun, f. B. )Kymarynos. — 2-e u3a. — Mocksa : 3narensctBo FOpaiit, 2022.
— 277 c. — (Bricmiee o6OpazoBanme). — ISBN 978-5-534-08509-9. — Tekct
anexkTpoHHbd  //  OOpasoBarenvHas  1uiatrpopma  FOpait  [caiit] —  URL:
https://urait.ru/bcode/494519

2. ITmwxypun, A. A. MeTosl B CpelicTBa HAyYHBIX UCCIen0BaHui : yueOHHK / A.A. [TnxypuH,
A.A. IImxypun (mn.), B.E. IlatkoB. — Mocksa : UHOPA-M, 2023. — 264 c. + [om.
MaTtepuanbl [ DneKTpoHHbIN pecype]. — (Bricmee oopazosanue). - ISBN 978-5-16-018550-
7. - Texcr : anexTponnsIit. - URL: https://znanium.com/catalog/product/2021402

3. Tumoxwun, A. H. MoaenupoBanue cucteM ympaBieHHUs ¢ mpuMeHeHneM MatlLab : yueOHOe
nocooue / A.H. Tumoxun, FO.[l. Pymsuner ; mox pen. A.H. Tumoxmna. — Mocksa :
NHOPA-M, 2023. — 256 c. + Jlon. Matepuansl [DnekTpoHHbI pecypc]. — (Bricuee
obpaszoBanue: bakanaBpuar). — DOI 10.12737/14347. - ISBN 978-5-16-010185-9. - Tekcr
: anexktpounbiid. - URL: https://znanium.com/catalog/product/1939079

JlomostHUTEIbHAS

1. Tanymkun, H. E. BblcokoypoBHEBbIE  METOAbl  MPOTrPaMMUPOBAHMS.  SI3BIK
nporpammupoBanusi MatLab. Yacte 1: yuebnuk / H.E. Tlamymkumn. - PoctoB wH/:
W3parensctBo  IODY, 2011. - 182 «¢. - Tekcr: oanekrponnsii. - URL:
https://new.znanium.com/catalog/product/550402.

2. Hunt, Brian R. Matlab: oduumaneueiii yue6Hbli Kypc KeMOpHIKCKOro yHHUBEpCHUTETA.
M.: Tpuymd, 2008. 352 c.

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

4. Kypbamosa, E.A. Matlab 7: camoyuutens / E.A. Kyp6atoa M.: [lnanektuka, 2006. 256
c.

5. Konecos lO. b., Cennuenkos 0. b. MonenupoBanue cucreM. JluHamuueckue u rTuOpuaHble
cucreMbl. YuebHoe nmocooue. — CII10.: BXB-Ilerepoypr, 2012. — 224 c.: un. ISBN 5-
94157-578-5
6.2. Ilepeuens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHUKALMOHHOH ceTH « AHTepHET?

1. Odunmnaneheiii caiit MATLab [anextponHsblii pecype]. - https://www.mathworks.com. -
3ary. ¢ okpana. - f3. aHri.

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

3. ABTOMAaTU3MPOBAHHOE MOJAEIUPOBAHHUE. - [3TEKTPOHHBIN pecypc]. — Pexum nocryna:
https://studfiles.net/preview/6224300/

4. Bopnonasckas 1.B. Beenenue B cuctemy MATLAB Meroanueckoe nocodue. — ACTpaxaHs:
AT'TY, 2004- 48 c. [anexTpoHHBIH pecypc]. — Pexxum poctymna
http://mathmod.asu.edu.ru/images/File/ebooks/matlab.pdf

5. Hayka kak 00beKT KoMIbloTepr3aniui. KOHCTIEKT JEKIHA MO JUCITUTIITMHE
«KoMmnbroTepHble TEXHOJIOTMH B HayKe U 00pa30oBaHUU Y. - [3JIEKTPOHHBIN pecypc]. — Pexxum
noctyma: https://lektsii.org/12-85562.html

6. OCHOBBI HayYHBIX UCCIIEIOBAaHUI. DIEKTPOHHBIN YUeOHUK JJIsl TUCTAHIIHOHHOTO

00pa3oBaHmsl. - [ANEKTPOHHBIN pecypc|. — Pexxum qocryna:
http://lib.kstu.kz:8300/tb/books/ONI/index.htm


http://mathmod.asu.edu.ru/images/File/ebooks/matlab.pdf
http://lib.kstu.kz:8300/tb/books/ONI/index.htm
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7. OCHOBBI YNCJICHHBIX METOIOB. - [JIEKTPOHHBIN pecypc]. — Pexum gocryna:
https://studfiles.net/preview/2592654/

8. Uen K., xxubnun I1., UpBunr A. MATLAB B Maremarnueckux uccienoBanusx: Ilep. ¢
anri.— M.: Mup, 2001.-346¢. wi. [351eKTpoHHBIN pecypc]. — Pexxum nocryna:
http://www.apmath.spbu.ru/ru/staff/smirnovama/files/chen__dzhiblin__invirg__ Matlab_v_
matematicheskih_issledovaniyah.pdf

6.3. Ilepeyenb coBpeMeHHBIX NpodecCHOHANBHBIX 0a3 JaHHBIX M MH(OPMAILHOHHO-
CIIPABOYHBIX CHCTEM

Hoctyn k npodeccruoHanbHbIM 0a3am JgaHHBIX: https://liber.rsuh.ru/ru/bases

HMHdpopMaLoHHbIE CLIPABOYHBIE CUCTEMBI:
1. Koncynbrant Ilmtoc
2. Tapant

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVINHBI.

MarepuanbHO-TeXHHUECKas 0a3a BKIIOYALT:

COBpEMEHHBIM KoMIbloTepHbIH Kiacc Jlaboparopus wunbopmatuku — ayn. Ne 203,
OOBEAMHEHHBIN  JIOKAJbHOM MH(POPMALMOHHOM CEThIO IO TEXHOJOTMHM  KJIMEHT-CEPBED,
MHTETPUPOBAHHOM B JOMEH C BbIX0/10M B VIHTEpHET:

ArnmapaTtHble CpeaCTBa:

1 koMIprOTEp MpernoaaBarens, 12 KOMIBIOTEPOB 00YJAIOIIMXCS, MApKEepHAas I0CKa, IPOEKTOP

[TporpamMMHBI€ Cpe/CTBA:
1. CucteMHbIe IPOrPaMMHBIE CPEJCTBA - oneparionHas cuctema Windows 7 (nunensus 68526624)
2. IIporpammusiit naketr MATLAB. (nuuensus 647526)
3. Ilporpammusrii maker Mathcad Education - University edition (mutiensust 2996385 ot 14.06.2019)
4. TlpukaHbie IPOrpaMMHBIE CHCTEMBbI 001ero HazHauenus - 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 IMTPOIECCA JIsA JINIL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbSA 1 UHBAJINIOB

B xoze peanuzanuy IMCUUIUIMHBI HCIIOJIB3YIOTCS CIEAYIOIIME JOTIOJIHUTEIBHBIE METOIbI
00y4eHUs1, TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH M TIPOMEKYTOUHOM aTTeCTAIlluU 00YyJarOIINXCsl B
3aBUCHUMOCTH OT UX UHIUBUAYAITBHBIX OCOOEHHOCTEH:

® IS CHEMNBIX U CIIA00BUAAIINX:

- nekuuu oOpMISIOTCS B BUAE ayauodaiia WId 3IEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- THCbMEHHBIE 3aJlaHUSl BBIMIONHSIOTCSA HAa KOMIBIOTEPE CO CHEIHAIU3HPOBAHHBIM
MPOrPaMMHBIM 00€CIIEYCHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUIyalbHOE PaBHOMEpHOE ocBelleHue He MeHee 300 mrokc;


https://studfiles.net/preview/2592654/
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- JUId BBINOJHEHUS 3aJaHus IpU HEOOXOIUMOCTH MPEAOCTABIACTCS YBEIMYMBAIOLICE
YCTPOMCTBO; BO3MOXHO TAK)KE€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEINYHBAIOIIUX YCTPOMCTB;

- IUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEIMUEHHBIM HIPUPTOM;

- DK3aMeH M 3au4€T MPOBOJAATCS B YCTHOW (hOpMe WM BBINOJHSIOTCS B MUCbMEHHOW (hopme Ha
KOMIIBIOTEPE.

® Ui IIIyXMX U cIa00CTBIIIAIHX:

- JeKkuuu OoQOpMIAIOTCA B BHJAE UIEKTPOHHOIO JOKYMEHTa, JHMOO IpenocTaBiseTcs
3BYKOYCHWJIMBAIOILAs allllapaTypa UHAUBUAYAIBHOTO TI0JIb30BaHUS;

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

- K3aMeH U 3a4€T MPOBOJATCA B MMCbMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO MPOBEICHHE
B (hopMe TECTUPOBAHUS.

e JUIs JIUL C HApYILIEHUSIMH OIIOPHO-/IBUTATEIBHOTO alnapaTra:

- JeKuud OGOpPMIAIOTCS B BHIE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C MOMOIIBIO
KOMIIbIOTEpA CO CHELMATM3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUeHUEM;

- TNHMCbMEHHBIE 3aJaHUS BBIIOJHAIOTCA HAa KOMIBIOTEPE CO CHEUAIU3HPOBAHHBIM
IIPOrpaMMHBIM 00€CIIEUCHUEM;

- DK3aMeH M 3a4€T MPOBOJAATCS B YCTHOW (hOpMe WM BBITOJHSIOTCS B MHUCBMEHHOW (hopMme Ha
KOMITBIOTEPE.

[Ipu HEOOXOIMMOCTH NpeNyCMaTPUBAECTCS YBEIMUEHNE BPEMEHH IS IOATOTOBKU OTBETA.

IIponienypa npoBeeHUs] IPOMEKYTOUHOM arTecTaluy A 00yJaroLXCsl yCTaHaBINBACTCS
c yu€TOM HMX HMHIMBHIYaJbHBIX ICUXO(PHU3NUECKUX ocoOeHHocTel. [IpoMexyTouHas arrecrarus
MOXET IMPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeneHUM MPOLETypPhl OLIEHUBAHHUS PE3YIbTaTOB OOYYCHHS MPEayCMaTpHBACTCS
UCIOJIb30BaHUE TEXHUYECKUX CPEJICTB, HEOOXOIMMBIX B CBA3M C HMHIUBUAYAJIbHBIMHU
OCOOEHHOCTSAMHU 00yyaroluxcs. DTH CPEACTBA MOTYT OBITh MPEAOCTABIEHbl YHUBEPCUTETOM, WU
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBenenne  mpoueAypbl  OLIEHHWBAaHUSA  PE3YJIbTaroB  OOY4YEHMsI  JIOMYCKAeTcsi C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecneunBaeTcst OCTyn K HH()OpPMAMOHHBIM M OuOImorpaduyeckuM pecypcam B CETH
WuTepHeT as Kaxjoro odyyaromerocs B popmax, aganTUpPOBaHHBIX K OTPAHUYECHUSM UX 37J0POBbS
Y BOCTIPUSATHUS UHPOPMAIUH:

® IS CHEMNBIX U CIIA00BUIAAIINX:

- B IEYaTHON (popMe yBETMUEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

e Ui TIYXHX U cIa00CTBIIIAIHX:

- B Ie4aTHou (opwme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

e Ui o0y4aroIuXcs ¢ HapyIIEHUSIMU ONIOPHO-ABUTaTeIbHOIO arnmapara:
- B Ie4aTHou (opwme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

VYyeOHble ayJUTOPUU Ul BCEX BHUJIOB KOHTAKTHOW M CaMOCTOSATENbHOM pabOThl, HaydHas
O0uOIMoTeKa M WHBIE MOMEIIEHUs [UIsi OOyueHHUs OCHAIICHbI CHEIHabHBIM OO0OpYyIOBaHUEM U
y4eOHBIMH MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUS:

® IS CJICTIBIX U CIIA0OBUISIIUX:

- YCTPOMCTBOM JJisl CKaHUpOBaHUs U yTeHus ¢ kamepoir SARA CE;

- mucreeM bpaiina PAC Mate 20;

- npuHTepoM bpaiins EmBraille ViewPlus;

e JUIS TIIYXUX U CIa0OCTBIIIAIINX:
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- aBTOMATH3UPOBAHHBIM pabOYMM MECTOM JUIsl JIIOJeH C HapylIeHHEM CiyXa H
C71a00CIIBIIIAIINX;
- aKYCTHUYECKHH YCHIIUTEb U KOJOHKH;
e U OOYYAKOIIMXCS C HAPYIICHUSMH OIOPHO-IBUTaTSIIBHOTO arrapara:
- IePEIBIKHBIMH, PETYJINPYEMbIMH dproHoMuYecKuMu napramu CH-1;
- KOMITBIOTEPHOM TEXHUKOU CO CIIEIUATBHBIM IPOTPaMMHBIM 00€CIICUCHHUEM.
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9. METOAUYECKHUE MATEPHUAJIbI

9.1. [Li1aHbI IPAKTUYECKUX 3aAHATHI

Ounas ¢opmbl 00ydyeHHs

IpakTnyeckas padora Ne 1. (4 yac.) OcHoBbl padoThl ¢ cuctremoit MATLAB.

Henn:

1 O3HaKOMHTBCS ¢ KOMaHAHBIM OKHOM CHUCTEMBI, 33JJaHHEM 3HAUYEHUI MepeMEHHBIM, UX BBIBOJIOM
M0 YMOJYaHUIO U OJIOKMPOBKOU BBIBOJA C IOMOIIBIO TOYKH C 3ATSITOM.

2 IlomyunTh HaBBIKK pabOTHI B KOMaHIHOM pexkume MatLab.

3 OcBouTh 3amuCh apUPMETHUECKUX BBIPAKCHHMA, HW3YYUTH JJICMCHTApHBIC ONEpaluud |
MaTemaruuyeckue GyHKIuU Ha s3bike MatLab.

3amanmne:
1. U3yuuTs TEOpETHUECKUN MaTepuail METOANYKHU (Tema 1.1)
2. OTBETUTb Ha KOHTPOJIbHBIE BOIPOCHI

3. Berumcnurte ykazaHHOe apu(MeTHYECKOoe BhIpaxkeHWe (10 BapwaHTaMm). YKaXHTe
MOCJIEIOBATEILHOCTh HaXaTHs KiIaBuill. CpaBHUTE MOTYYEHHBIN Pe3yabTaT C MPUBEIACHHBIM

OTBETOM
33. - Brranciaure YKa3aHHOC apI/I(bMeTI/I‘IeCKOC BBIPa’XCHHUC. VYxkaxure
Mezl[tlab MOCJIEI0BATEIBHOCTD HAKATH KilaBuiia. CpaBHUTE MOy4eHHBIH pe3yabTar ¢ |[OTBeT
[MPUBCACHHBIM OTBCTOM.
1 2 3
(124 -6L-5.25)13.5+0.111
1 62 - 599,3
0.22
(1Lf+23+L):0.6+2.13
2 b Pk PR 6179,5
0.0004
6.6-33).52

3 (6:6-355)-53 25

(21-1.25): 2.5
2625-2.22

4 — St 2,8095
35+4.375):19%

] 0.134 + 0,05 ot
18L-10-2 .28 ’
(58 £ -36-):0.8+21-0,225

6 A= i 0,56071

8.75 0.6
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0216 156 ]: 0.5
7 015 2
(7.7:24.75+2)-4.5
14-0.,22:03-0.96
8 - — 0,2
0.2-2)-1.6
(2+0.425-0.005):0.12
9 2 — 0,25
3(]:5—?—3:?
3L+25 46-2L ( o005 |
10 — — | ———+ 5,7 | 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 — 3 — 0,17068
(3.333.03+0.222-3)-22
(55-41):5%
13 —=2 01342 0,28571
(42+0.75)-3%
14-0.22:03-0.96
14 et 0,19048
(02-3)-1.68
(401 -382):109 (0,875 - ). 2
15 Sl 1 : 07 166,67
0,008
(68,023 -66,028): 65 +—-4.5
16 : 2 A0 8,7028
0.042 +0.086
(21-1.965):(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 ' 82441
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 — 74825
6.84:(28.57-25.15) 21

4. Tlo pesynpTaTam paOOTHI JOJKEH OBITh COCTaBJIEH OTYET,

WHAWBUAYAIbHBIX 3a/laHul, KoMaH el ML 1u1st pernenust 3a1a4y

CoAEpKaIINN  TEKCThI



Jlureparypa.
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KpacaBun, A. B. KomnbrorepHblii mpakTukym B cpene MatLab: yueOHOe mocoOue st By30B /
A. B. Kpacasun, f. B. XXymarynoB. — 2-e uzn. — Mocksa: M3natensctBo FOpaiit, 2019. —
277 c. URL:https://biblio-online.ru/bcode/442328.

Ykazanusa

K BBIIIOJIHCHHUIO.

1 B xomaHHOM OKHE 3a]1aTh 3HAUYECHUSI IEPEMEHHBIM.
2 3ammcarh BeIpakeHHE Ha s3bike Matlab. Eciam BelpakeHuMe HE yMmemiaeTcsi B CTPOKE BBOJA,
MPOJOKUTD €r0 B APYroil CTPOKE, UCIIONIb3Ysl CUMBOJI TPOJOIKEHHUS (.. ).

3 JIns BbIBO/IA 3HAUEHHS BBIPAXKEHUS HE CTABUTH MOCIIE HErO TOUKH C 3aIATOH.

IpakTuyeckas padora Ne2. (4 uyac.) PaGora ¢ BcTpoeHHbIMH (QYHKUMSIMH B Cpeje

Matlab.

esb: HAYYUTHCH NMPOBOAMTH BHIYMCIEHHS ¢ BCTPOCHHBIMU QYHKIUSAMM MPH 3aTAHHBIX
3HAYeHHUAX KOIPPUUHMEHTOB M HA YKAa3aHHBIX OTPe3Kax.

3ananuga:
1.

2.

N3yunuTh TeopeTHUEeCKHUil MaTepuan METOANYKH (Tema 1.2)

OTBeTHTH Ha KOHTPOJIbHBIC BOIIPOCHI.

3. Beruuncnute N 3HaueHwi GyHKIMM HA 3aJaHHOM OTpe3ke. Ha skpaH BbIBECTH 3HAYEHUS

10.

apryMeHTa u 3HaueHUs (QyHKIUH.

Bapuantsi
DyHKIHA Orpe3zox

Sin x cos x

yX) = 10,27 ]
x+1
cy@)=In(Gx+ Dy te T [-0.2,4]
. y(x) = x*tg~/arcsin x [0,0.3]
. y(x)=xsinx +x" 10,1]
x+1
1

Cv(x) = p [0,3]

1+

A1+x

esinx 4 gC0sx

L y(x) = 5 [7,37]
X
. y(x):ctg(x2 +1)-(sin2x+cos2x) [-1,1]
2 .
. y(X)=1o0 (x +1)sm [-1,1]
g2 211
(%) = ‘x3 422 - 3‘ sin 7 [-2,2]
P(x) = VYx+1 sinx+1 [-2,2]

1 -cosx+2
||+ —
2

KomngecTBo pazoueHnii

N=10

N=9
N-7
N=10

N=8

N=10

N=9
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11, y(x) = (Ig(tg( x/2)) — cos(x) / sin (x)) [-3;3] N=7
2

12. yi(x)=cos(2x) PPry—— [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

_i+3iﬂz|:xz +x3} -
15. Y(X)_—-.-"i+.x3 [7,37] N=9
16.  y(x)=(x?cos(x))/sin(x) [-pi, pi] N=8

sz 3 gtlnx

17. v(x) = 3 [0, =] 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|-y/ |2 3/%| [-4.4] N=9
4. OnpenenuTb 3Ha4€HUs BbIPAXKEHUM

n 1 n

(go 371 2n
1. Berauciauts: [n=50|

, [Jle n—HOMEp BapHaHTa.

2. BBIUUCTUTH BBIpaXXCHHE TP 33/IaHHBIX 3HAYCHHUSX ITaPaMETPOB, HCIIOIB3YsI OTIEPaTop
4 5 P ey

" Va® —n-Vb.rnea = ctg (E) ,b = e"™" —In(n),

rJie N—HOMEp BapuaHTA.

3. Co3pate nporpaMmy AJisl BBIIOJHEHUSI JeHCTBUI:

a) YHCJIO Z1MEePEBECTH B SKCIIOHEHITHALHYIO (OpMY;

0) 4nCII0 Z2MepeBECTH B anredpanyeckyro Gopmy;

B) BBIYHCIIMTH 33JJaHHOE BBIPAKEHUE Z3, €CITH

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

5. Ilo pesynpraTaM pabOOThl MAOMKEH OBITH COCTaBJIEH OTYET, COAEPX AIIUN TEKCTHI
VHIUBUYAIBHBIX 3aaHnid, KoMaH el ML i pemenus 3agaq

Jlutreparypa

Kpacasun, A. B. KomnbrotepHslii npaktukyMm B cpeae MatLab: yue6Hoe mocobue st By30B /
A. B. Kpacasun, . B. XKymarynoB. — 2-e uzn. — Mocksa: M3natensctBo FOpaiit, 2019. —
277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3auus K BBIIOJHEHHUIO:

1 B xoMaHJHOM OKHE 3aJ]aTh 3HAYE€HUSI IEPEMEHHBIM.
2 3amucarh BbIpakeHHE Ha si3bike MatlLab. Ecnu BepakeHne He yMmemiaercs B CTPOKE BBOJA,
MPOJIOJKUTH €r0 B APYTOil CTPOKE, UCIIONIBb3Ysl CUMBOII TPOJOIKEHHUS (.. .).


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

3 ,HJ'I?I BbIBOJIa 3HAYCHHS BBIPAXKCHUA HE CTaBUTh ITOCJIC HETO TOYKHU C 3aIIsITOM.

IIpakTnueckas padora Ne 3. (8 uac) Bexkmopa u mampuui.

Ilenv: nayuumocsa pabomams ¢ éexkmopamu u mampuyamu ¢ cpede Matlab.

3aoanus.
3aoanue 1. I3yunth TeopeTHUECKU MaTepuall. (paszoen 2.)
3aoanue 2. OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI.

3aoanue 3. BoimonuuTsh 3a1a4n 1o BapuanTtam B cpene Matlab/
JIns nByX 3aJaHHBIX BEKTOPOB @ W D ONpenenuTh uX cymmy u TPOHU3BEICHHUE HX

3JICMEHTOB.
Bapuanmui
Neo UcxogHble gaHHble Neo McxogHble gaHHble
BapMuaHTa BapMaHTa
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



39

3aoanue 4. J{nst 3a1aHHBIX BEKTOPOB A ¥ b ATHHOM N (3HAYEHUS JIEMEHTOB BEKTOPOB U X
AJIMHY CTYACHT 3a4acT CaM) BBITTIOJTHUTH npeo6pa3OBaHI/151 1 BBIYUCIICHUA B COOTBECTCTBHU C
BapHAHTOM.

Bapuanmoi

1. B BekTope @ aneMeHThl ¢ HOMepamu oT N1 10 N2 ynBOWTH, a B BekTope b 3ameHuTh MX
CpeIHUM apu(PMETHUECKUM.

2. OOpaszoBarh HOBBIM BekTop C = [al, a2, ..., an, b1, b2, ..., bn], onpenenuts ero
MaKCHUMaJbHBIA U MUHUMAJIbHBINA SJIEMEHTHI M [IOMEHATH UX MECTAMHU.

3. Oo6pa3zoBatb BekTop C = [a1, a2, a3, b4, bs, ..., bn] u ynopsimounts ero mo Bo3pactaHuio u
yOBIBaHMIO.

4. OGpasoBaTh BekTOp C = [a3, a4, ..., an, b1, b2, b3] u nepecraButk s11eMeHTHI BeKTOpa C B
oOpaTHOM nopsifike. Pe3ynpraT 3anucarb B HOBBIM BEKTOP.

5. Tlony4uuTth BEKTOp X, COAEpKAIIMM yIBOCHHbIEC 3HAUEHUS 3JIEMEHTOB BEKTOpA &, U BEKTOP
Y, COAepXallMii yTPOGHHbIE 3HA4YeHHs O3JEeMEHTOB Bektopa b. OmpemenuTs cpenHee
apu(MeTHYECKOEe KaXJI0r0 BEKTOPA.

6. Brrunciauthb cpe€aHee apI/I(bMCTI/I‘leCKOG QJIEMCHTOB JIBYX  BCKTOPOB. 3aMEHUTH
MHHHUMAaIbHBIN YJIEMEHT IIEPBOro BCKTOpa Ha MaKCHMAaJILHBIN 3JIEMEHT BTOPOTO.

7. IlomyunTbh JBa HOBBIX BEKTOpA, COCTOSIIMX M3 3JIEMEHTOB MCXOJHBIX BEKTOPOB, HAUYNHAS
¢ Homepa Nl 1o Homepa N2. HaiiT cyMMy MUHUMAIIbHBIX 3JIEMEHTOB HOBBIX BEKTOPOB.

8. 3aMeHHTH HYJIEM MHUHHUMAIBHBIN 3JIEMEHT BCKTOpa a U MaKCHMAaJIbHBIM 3JIEMEHT BCKTOpa

9. BpluuciuTh TPOU3BEICHUE 3JEMEHTOB BEKTOpPOB ¢ Homepamu oT N1l go n2. Haiitu
MUHUMAaJbHbIE 3HAYCHHs] BEKTOPOB U 3aMEHUTh IIOCIEAHHUE OJJIIEMEHTHI BEKTOPOB UX
MUHUMYMaMHU.

10. O6pazoBats BekTOp C = [a2, a3, a4, b3, b4, ..., bn]. DremenTsl ¢ HOMepamu ot N1 g0 N2
3aMEHUTH CPETHUM apHU(PMETHUECKAM ITHX IJIEMEHTOB.

11. 3aman Bektop x=1:9. Ilonyunts U3 Hero maTpuily 3-rO TOpSAJKA, B KaXIOW CTPOKE
KOTOpPOM 3aMKCaHbl OCIEI0BATEIBHO 3JIEMEHTHI BEKTOPA.

12. 3aman Bektop x=1:4. Co3pmate Marpully 4-ro HOpsAIKa, 3JIEMEHTHl KaXKIOW CTPOKHU
(cronbua) MaTpHIIbl SBJISIOTCS JIEMEHTaAMH BEKTOpA.

13. 3amaHo 1Eenoe YKCI0 N M HEeJIOYHCICHHBIH BeKTOp. [I0BTOPUTH KaXK/Ablid 3JIEMEHT BEKTOpa
n pas.

14. 3aaH BEKTOpP, B KOTOPOM €CThb HYJIEBBIE 3JIeMEHThI. Kakplii HyJIEBOM 2JIEMEHT 3aMEHUTH
CpeIHUM apu(PMETUYECKUM DJIEMEHTOB BEKTOpa

15. 3agan BekTop x=1:9. [lonmy4unTth U3 HEro MaTpuily 3-TO TOpANKA, B KaKIOM CTOJOIE
KOTOPOTO 3aIlMCaHbI ITOCIEI0BATEIBHO 3JIEMEHTBI BEKTOPA.

16. 3aman Bektop x=1:4. Co3gaTe maTpuiy 4-ro mopsijaka, Ha AUATOHAISX KOTOPOH CTOSUIH
OBl n11eMeHTHI BekTopa. Eciu nuaronans kopoue size(X), TO 3al0IHEHUE HaYMHATh 1-TO AJIeMeHTa
BEKTOpA X.

17. 3agaH BEKTOp, B KOTOPOM €CTh HYJIEBBIE 3JIEMEHTHI. KaxX/1blil HyJIEBOW 3JIEMEHT 3aMEHUTH
MaKCUMaJIbHBIM CPEAU 3JIEMEHTOB BEKTOPA.
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18. 3agan Bektop x=1:16. [lomyuuTs U3 HETO MaTpUIly 4-TO MOPSAKA, B KaXKJIOM CTOJIOIE
KOTOPOI'0 3aIIMCaHbl MOCJIEA0BATENHLHO JJIEMEHTBI BEKTOPA.

19. 3amaH BEKTOp, B KOTOPOM €CThb HEHYJEBBIE IEMEHThl. KaKablii HEHYJIEBON 3JEMEHT
3aMEHUTb MUHUMAJIBHBIM CPEIH YJIEMEHTOB BEKTOPA.

20. 3aaH BEKTOp, B KOTOPOM €CTb HEHYJIEBbl€ 3J€MEHThl. KaIblii HEHYJIEBOH 3JIE€MEHT
3aMEHHUTb CPEJHUM 3HAYCHHUE CPEIU DJIEMEHTOB BEKTOpa

IlosnemeHTHEIE or€panru ¢ BEKTOpaMHu U MaTpHullaMHu.

3aoanue 5. Tlpun momoiy BCTPOEHHBIX (YHKIMW JJIs 3alOJIHCHUS CTaHJAAPTHBIX MaTpHII,
WHJICKCAIIUN JIBOCTOYMEM H, BO3MOXXHO, OOBEIWHEHHS, I[MOBOPOTAa WM TPAHCIIOHUPOBAHUS
MOJIYy4UTh cienyromue Marpuilpl. [Ipumenuts QyHKunn oOpabOTKU JaHHBIX M MOIJIEMEHTHBIE
OTepalny JIJIsl HAXOXKJICHUS 3a/IaHHbIX BEJTUYHH.

Bapuanmui

(1 0 0 4 0 O]

01 00 40

001 00 4 6
1. A= m:maxZaiz-.

222333 oY

2 2 2 3 3 3

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= s = ai| .

2 2 -1 -1 22 Ejzzlg

22 -1 -1 2 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=lon6 ¥

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 S,(Z::la""

2 2 2 0 0

2 2 2 0 0 3]
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11. s matpui A, B, C npoBepuTh BBITIOJIHEHHE ClIeayroIX ToxaAecTB (4B)C=A(BC),
a2 41
(AT+B)C=ATC+BC,tne 1 —2 3/
1 3l
B ‘ —2 [j| C
| 5 1

_|2 3|
3 1

12. Brmonuuts aeiicteus A(A%-B)-2(B+A)B nan Marpunamu

2 3 11 |2 ? 13/
a1 2 afes ot o )

|5 3 0] | 5 13 21]

13. [IpoBeputb, ABIAAETCS JIM MaTpUlla OPTOTOHAJILHOU
A=| €OS@ SO Laotie=1 g=L ww2ie=—19=0.

| —ESING  ECOSY | 3

14. Pemuts MaTpuuHblie ypaBHeHUs AX=B u XA=B u BbIIOIHUTH TPOBEPKY

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

3aoanue 6 Vicnionws3ys komaHay rand, co3nate BekTopa al(2xn), b(2n)x1, c1%(2n) coctosiue
U3 CIy4yailHBIX YHMCeN, paBHOMEPHO pacmpeaeneHHbIXx B auamnazone ot 0 mo 1. Mcmomesys
MATLAB, natitu:

a) CyMMY U Pa3HOCTh BEKTOPOB a | C,

0) mpou3BeIeHNE BEKTOPOB C U b,

B) HaliTH cpellHee 3HAYCHHE DJIEMEHTOB BEKTOPA a,

T') BBIYUCITUTH CYMMY 3JIEMEHTOB BEKTOpa b,

1) HAUTH MUHUMAIIBHBIN 1 MaKCUMaJIbHBIN JIEMEHTHI C, PE3yJIbTaT MPOBEPUTH COPTHPOBKOIA.

3aoanue 7 Beiectn 3naueHus Gyuakmuu x(f) Ha otpeske [n-3n] ¢ marom 0. 1, rae n—Homep
BapHUAHTA.



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 3
e £y =050 |t o304 0) 2 F) =S8 @+ s 32
8+3smn(x) 1+ ctg(x)
15. Cosin’(y) s, . 30. Ccos’(xY) 3o .
flx)= m +e " In(9x—4) f(x)= 200 _6+e lg(2x+4)

3aoanue8 . I10AroTOBUTH OTYET B TEKCTOBOM PEIAKTOPE.

Jlureparypa.

OcHoBHast

1. Korkmn TI'.JI. KommbploTepHoe MoJenupoBaHHe (QHU3MYECKUX IPOLECCOB ¢
ucnonb3oBanuem Matlab: yuebnoe mocobue mms Bysos/I'.JI. Kortkun, JL.K. Ilomos, B.C.
Yepkacckuii. — 2-e uzn.,ucnp. U mon. — Mocksa: U3natensctBo FOpaiit, 2020. - Ctp. 16 — 19.

2. MamonoBa T.E. Hudopmaumonusie TexHonoruu. JlabopaTOpHBIM MPaKTUKYM:
yueOHoe mocobue s cpemnero npodeccuonansHoro obdpazosanus/T.E. MamonoBa. — Mocksa:
UznatensctBo FOpaiit, 2020. Ctp. 82 — 85.

JononaurenpHas

1. Anncumosna, I'.JI. Ucnons3oBanne MATLAB npu uszydenun matematuku. Yactb
I:yue6. mocobue / I'.I. AuncumoBa, C.1. EceeBa, M.Jl. MbiunsiBueBa/ Munobpuayku Poccun,
OMI'TY.-Omck : Uzn-Bo OMI'TY, 2018 — ctp. [3nekrpoHHBIM pecypc| Pexum nocrtyna
https://www.omgtu.ru/reference/federal-innovation/products-of-the-
project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%9IE%D0%95%20%D0%9F%D0
%9E%D0%A1%D0%9IE%D0%91%D0%98%D0%95%20-
%20%D0%90%D0%BD%D0%B8%D 1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1
%8B%D1%88%D0%BB.pdf

2. Kyp6arosa H.B., IlyctoBanoBa O.I'. OcHoBbl MatLab B npumepax u 3agauax:
yueOHO-MeToInYeckoe mocobue K MpakTUKyMy Mo Kypcy «llakeTbl KOMOBIOTEPHON anreGpbi».
PocroB-Ha-/lony: IO®Y, - 2017. — ctp. 12 — 30. [DnekrpoHHBIH pecypc]. Pexxum mocryma:
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'paduxa 2D.
Heaps HayuuThesi cTpouth rpadukn pyHkuuii B cpexe Matlab.
3amanus
3aoanue 1. O3HaKOMUTBCS ¢ TEOPETUUECKOHN YACTBIO.
3adanue 2. OTBETUTHh HA KOHTPOJILHBIE BOTPOCHI.
3aoanue 3. Iloctpouts rpaduk GyHKIMU C MpUMeHEHHEM orepaTopa plot(t,y).
Bapuantsr.

L Y(D=ecos(20-1), t[0,1], At=0,01
5 y(ty=esin(10-1), t[0,1], At=0,01
3 y(h=e tsin’(20), t=[0,1], A=0.01
4 ti—e‘-cusl 20-t), t[0,2], At=0.01

5 y(t=e"sin’(20-t), t=[0.2], At=0,01


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

6. Y(t)=e"cos’(201), t[0,2], At=0,01

7 y(t=e"sin’(20-1), t=[0,2], A=0,01
y(1)=+Jt - sin(10-1), t=[0.4], At=0,02
g Y=t sin’(10), te[0.4], At=0,02
10, Y(O=tsin(10-), te[0.2], A=0,01

11 Y(O=(1-t)cos(20-1), t=[0,2], At=0,01
1 Y(O=(1<")cos(20), te[0.2], A=0,01
13, y(t)=sin’t-sin(10-t), te[0,x], At=0,01
yit)=cos t-sin(10-t), t<[0,x]. At=0,01

14,
15 y(t)=(1+e")-sin(20-1), t=[0,2], At=0,01
B l+sir13[1+x”)
16. V1+x’
x+8
rll:I =
17. o
l+1g2 "
y= —
18. o
| —e*

P, A
20 V=2 -3 Vr.

3aoanue 4. lloctpouth B 0oqHOM OKHe rpaduku 1Byx GyHkimi y1(t) 1 y2(t) ¢ ucrmoibp30BaHuEM
omepatopa plotyy(...).

BapuanTer

1 (=106, ya(t)=cos(20), t=[0,1]. A=0.01
o wit)=10e", ya(t)=sin’(10-1), t=[0,1], At=0,01

3 vi)=10-¢™, ya(t)=sin’(20-1), t=[0.1], At=0,01

}f.[l_}: 10-¢", ya2(t)=cos(20-t), t=[0,1], A=0,01

&

yi()=10-€", yo(t)=sin*(20-1), t=]0.1], At=0,01

o1

vi(D=10-€", yo(t)=cos’(20-1), t=[0,1], A=0,01

o
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7. yi(t)=10-€", ya(t)y=sin"(20-1), t=[0.1], At=0.01
8. Vi®=10-Jt , yx(t)=sin(10-1), t=[0,4], At=0,02

o YiD-10 Jt . ya(t)y=sin’(10-1), t=[0.4], At=0.02

10 vi(t)=10-1, vo(t)=sin( 10-t), t=[0.2], At=0.01

11 YHO=10(14), yx(1)=cos(20+1), t=[0,2], A=0,01

12 Y (D=10(1-e7"). vz(t)=cos(20-1), t=[0.2], At=0,01

13, Yi(t=10sin't, yo(t)=sin(10), t=[0.x], At=0,01
14, YilU= 10-cos’t, y»(t)=sin( 10-t). t=[0.x], At=0,01

15 yi(1)=10-( 14€"), yo(t)=sin(20-1), =[0.2]. At=0.01

3aoanue 5. C nomonipto omeparopa plot(t,yl,’S1°,t,y2,’S2’) mocTpouTh B OJHOM OKHE Tpaduku
nByx pynknuid y1(t) u y2(t). [Ipu mocrpoennu rpadukoB Bua GyHKIUH, TPEICIIbI, IIar N3MEHECHUS
apryMeHTa U rnapaMmeTp S BEIOpaTh C HCIIOIb30BaHUEM Ta0II. 3

Tabnuua 3

Ba-
Uik Oyakunn [Mapaverprt (uBeT muHIK, THI MAPKEPA, THIL THHHAH)
HT
l 2 3
| }r][t}=e'u:‘t¢ te[0,2x], At=0,2 Keurrriii, Touka, crnomHas

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

¥i (=™, t[0,2x], A=0,2 JeneHelil, TPEYTONEHHK BEPIIMHOIN BIEBO, CIOWHAA
3 }rz(t)=5i11}[t)¢ te[0.21], At=02 E;:I::;p:p::mnmuh BEpILHHOIT ENPARD,
g (1)=0,05-¢', te[0,2x], At=0,2 YepHelii, nATHKOHEYHAR IBE34, IWTPHX-IYHKTHPHAR

va(1)=60-cos(2-1), te[0.2n], At=0,2 | KenTriii, 3HaK noe, WTPHXOBAA
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1 2 3
5 [ (ty=0,1-e", te[0,2x], A=0,2 AeorTriil, KBAPAT, WTPHX-MYHTKTHPHAA
ya(t)=60-sin" (1), te[0,2x], At=0.2 Po3oBklil, poMd, urpixosas
vi(t)=0,1-¢7", te[0,2a], At=0,2 lNonyDoil, TPEYroNbHHK BEPUIHHOI BHI3, CIUIOWHAA
 [s0-60c0s'0), 1e10.2n] a2 | KPAEHH TpeyTORGA BepuLHOR sacp,
7 [ (ty=0,1-e7, t=[0,2x], A=0,2 PozoemIil, IHAK IUHOC, NYHKTHPHAA
va(t)=60-sin"(3-1), t=[0.2x], At=0.2 lony0oil, MATHKOHEYHAA 3BE313, IITPHX-NIYHKTHPHAA
g | (t}=-.ft- ,te[0.2x], A=02 3eneHslil, WECTHKOHEYHAA B34, WTPHXOBAA
va(t)=2,5-smn(t), te[0.2x], At=0.2 JKenTelil, TOUKa, CIUOMIHAR
g | ¥ (=41 , te[0,2n], At=0,2 PosoBlii, KPY#OK, NIYHKTHPHAA
ya(t)=2,5-sin"(t), te[0,2a], At=0.2 lNonyDoil, KpecTHE, WTPHX-NIYHKTHPHAA
10 vi(ty=t, te[0,2 7], At=0,2 KpacHzlil, 3HaK N0C, WTPHXOBAA
ya(ty=E8-sin(101), t=[0,2x], A=02 3eneHnlil, TPEYrOIBHHK BEPIIHHON BIEBO, CILIOUIHAS
oy (t)=1-t, t[0.2 7], At=0.2 E;;-I::—I:TIPII::THHLHHH BEpPLIHHOIL BIPABO,
va(ty=6-coslt), te[0,2x], A=0.2 YepHeiil, NATHKOHESYHAA 3BE314, IITPHX-TYHKTHPHAA
12 I [t}=l—e_1, te[0,2x]. At=0.2 JesrTelil, 3HAK IUIIOC, IITPHXOBAA
ya(ty=2-cost), te[0.2x], A=0.2 KpacHzlil, KBaapar, WTPHX-NYHKTHPHAA
13 LY (ty=sin’t, t[0,2x], At=0,2 Pozoeelii, pomd, nrrpnxosas
ya(t)=sin(10-t), te[0,2x], At=0.2 lNonyDoil, TPEYroNbHHK BEPUIHHOI BHI, CIUIOWHAA
e R e L
va(t)=sin(t), te[0.2x], At=0.2 Po30BEIil, THAK ILUTHOC, IYHKTHPHASA,
15 LY (=0,1-(1+e"), te[0,2x], At=0.2 lNonyDoil, MATHKOHEYHAA 3BE313, WITPHX-NIYHKTHPHAA
y2(ty=60-sin{t), t[0.2x], A=0.2 3eneHslil, WECTHKOHEYHAA B34, WTPHXOBAA

3aoanue 6. C nomompio oneparopa stem(t,y2,’S2”) moctpouts rpadux GyHkuun y2(t).
ITpu nocTpoenun rpaukoB BUI QYHKIUHI, Ipeaesbl, Al U3MEHEHUS apryMeHTa U mapameTp S
BBIOpaTh U3 Tab. 4
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Tabnuua 4
Bapn- ik -
AT YHKLIHH [TapaveTprl (LBET IHHHMK, THII MAPKEPA, THII IHHHHK)
| 2 3
1 ya(t)=cos(t), te[0.2x], A=02 PozoBmIL, Kpy#OK, NYHKTHPHAA
2 ya(t)=sin'(t), t=[0,2a], A=0.2 KpacHzlii, 3HaK noc, ITPHXOBAA
3 ya(t)=sin’(t), t=[0,2a], A=0.2 Cunnii, TpeyronsHHK BEPIIHHOM BENPABD, MYHKTHPHARA
4 y2(t)=60-cos(2t), te[0,2x], 3enenslii, 3HAK [UTIOC, INTPHXOBAN
At=0,2
5 yo(1)=60-sin"(1), te[0,2a], Pozoemiii, posb, mrpnxoean
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, NMATHKOHEYHAA 3BE3I3, WTPHX-NYHKTHPHAA
At=0,2
8 ya(1)=2,5-sin(t), te[0,2x], Hemrruii, Touka, ciUtonHas
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, CILOLIHAN
A=0.2
11 | ya(t)=6-cos(t), te[0,2n], At=0,2 | YepHbii, nATHKOHEYHAA IBE3TA, INTPHX-IIYHKTHPHAA
12 | ya()=2-cos(t), te[0,2a], At=0,2 | KpacHsiii, kBagpar, Wrpux-nyHKTHpHAA
13 | ya(t)=sin(10-t), te[0,2x], At=0,2 | Fonyboii, TpeyronsHIK BEPIIHHOI BHU3, CINOWIHAA
14 | y(t)=sin(t), te[0,2x], A=0.2 Po30BBIil, 3HAK IUTIOC, IYHKTHPHAA,
15 | ya(t)=60-sin(t), t=[0,2x], At=0.2 | 3enenslil, WwecTHROHEYHAA 31BE3/14, IUTPHXOBAA

3aoanue 7. C nomompio oneparopa stairs(t,yl,”S”) mocrpouts rpaduk Gyskuuum yl(t).
[Tpu nocTpoennu rpadukoB BUI PYHKIUIA, TIPEACIIb, AT U3MCHEHHUS apryMEHTa U TlapameTp S
BBIOpATh U3 TabI. 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 nomomipio onepatopoB loglog(...), semilogx(...), semilogy(...) mocTpouts rpapuk
¢ynkuun y(t). Ilpu noctpoenun rpadukoB Bua GpyHKIMHA, Ipeaensl U IIar W3MEHEHHUs apryMeHTa
BBIOpaTh U3 Tabm. 7

Bapuanmui



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 napameTpudeckoir GyHKIUH y(X) ¢ MpUMeHeHneM orepaTtopa plot(...).

=

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), yv(t)=e “sin(10-t), t=[0.2a].

At=0,03

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

At=0,03

x(t)= \,l'rl_-cm;{ 10-t), y(t)=e -sin(10-t), t=[0,1],

At=0.03

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

A=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), }-‘{t}—:;inz{l}-sin{:'ﬁ't}ﬁ

te[0,1], At=0,03
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x(D=cos*()-cos(10-), y(t)=sin(t)-sin(5-t),
9. te[0,1], At=0,03

x(t)=cos (t)-cos(10-t), y(t)=sin’(t)-sin(10-t),
10. t=[0.17, At=0.03

x(t)=cos(t)-cos(cos(10-1)).
y(t)=sin’(t)-sin(sin(10-1)),
11 te[02a], A=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-)), y(t)=t"sin(sin(5-1)),

13 te[0.27], A=0,01

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

14, t=[0.27], A=0,01

x(t)=t" - cos(cos(5t)).
y(t)=sin*(t) - cos(t),
15 te[0,2x], A=0,01

16. X(t)=sin(3t), y(t)=cos(5t), t=[0-27]. At=0,01
17. X(t)=7sin(t)3, y(t)=7cos(t)?, t=[0-2m:At=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), 1=[0-27]:At=0,01

3aodanue 10 CoctaBuTh OTUET B TEKCTOBOM PEIAKTOPE.

Jlutepatypa.

OCHOBHasI

1. Kpacaeun, A. B. Komnvromepruiti npakmuxym 6 cpede matlab : yuebrnoe nocobue ons 6y306 / A. B.
Kpacasun, A. B. Kymazynos. — 2-e uzo. — M. : Hzoamenvcmeo Opaiim, 2018. — cmp.50 - 74.

2. Mamonosa, T. E. Hughopmayuonnwvie mexronocuu. Jlabopamopuuiii npakmukym : yuebnoe nocooue
0711 npukaaonozo baxkanagpuama / T. E. Mamonosa. — M.: H30amenvcmeo FOpatim, 2018. — cmp. 30 -
39.

JononauTenpHas.

1. ybosey B.J[., Cmonep B.A., Bonoapenxo B.®. Ilocmpoenue epaguueckux mooeneti 6
cpede MATLAB: yueb.-memoo. nocobue /. Munck: BI'VUP, 2014 — 70 c. [Onexmponusiii pecypc].
Pesicum oocmyna:
https://docviewer.yandex.ru/view/250290661/?page=49&*=de3MdAbvRkI2YJlJacVEVcnaW6B7InVybCl6Im
hO0dHBz0Oi8vd3d3LmNoZXJjaGVuaWUuYnkvaW1hZ2VzL2Rvd25sb2FkLO1hdGxhYi5wZGYiLCJOaXRsZSI61k1hd
GxhYi5wZGYiLClub2ImcmFtZSI6dHJ1ZSwidWIkljoiMjUwMikwNiYxliwidHMiOjE2MTQzMzk4ODEyMjUsInl1ljo
iODUxNzYzOTYS5MTU1NDc50DQxNylsInNIcnBQYXJhbXMiOiJsYW5nPXJ1JnRtPTE2MTQzMzg10TImdGxkPXJ1
Jm5hbWU9TWFObGFiLnBkZiZ0ZXhOPW1hdGxhYisIRDAIQjcIRDAIQjAIRDAIQ]QIRDAIQjAIRDEIODCIRDAIQkQIR
DAIQjgIRDAIQKEmMdXJsPWhOdHBzJTNBLY93d3cuY2hlcmNoZW5pZS5ieS9pbWFnZXMvZG93bmxvYWQVTWFO



https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
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bGFiLnBkZiZsciOyMTMmbWItZT1wZGYmbDEwbjlydSZzaWduPWViOTYWMjUyMWRIMijgwNzZjZWM4YTg10
WRINmMRhM2RkIJmtleW5vPTAiIfQ%3D%3D&lang=ru

2. Jlazapesa, T.W., MapteinoBa W.b., PakoBa N.K. Pemenue 3amau B cucreme Matlab:
npakTudeckoe nocoodue / T.M.Jlazapea, .B. MapteiHoBa, M.K. PakoBa; banr. roc. TexH. yH-T. —
CIIo., 2013. - 110 C. [Onexmponnwiii pecypc]. Peocum docmyna:
http://library.voenmeh.ru/cnau/XZKbCUpgllQ10Kkl.pdf

IIpakTnyeckas padora Ne 5. (8). [IporpammupoBanue B cucreme MATLAB. M-gaiiabl u M-
¢ynkuun PemieHne THNOBBIX BHIYUCIUTEILHBIX 3a1a4 B cucteMe MATLAB

Heab HayunThest padorars ¢ paitiamu-nporpammamu u ¢aitia-gyHKuusMu.

3aganus

W3yunTh TeopeTuueckuii MaTepuan MeToauuku (tema 5.1 u 5.2)

OTBeTUTDH Ha KOHTPOJIbHBIC BOIIPOCHI

1. Cozpaiite M-¢dynakiuio no Bapuanty 3amanus. Coxpanurte aiin ckpunta M-pyHkuuu c
pacmupenreM .m (Hanpumep, Familya.m) B paboueii nanke. [IpoBepuTh KOMaHAHBIN KOI U
3amycTuTh M-(yHKIIHIO Ha BBITIOJHCHHUE.


https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
https://docviewer.yandex.ru/view/250290661/?page=49&*=%3D%3D&lang=ru
http://library.voenmeh.ru/cnau/XZKbCUpqIlQ10kl.pdf
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Bapuant DyHKIHA Bapuant MyHKIHA
i |+ 13 2+02
S = +2n S ==
2 2 3. -1/3r 14 A
f(l-]:H—E f{x}ze—x X +ﬂ.2
0,03+3x Vox® +2x
3 x'+2-e™ 15 [+
f)= 5+3x%° f{x}_ﬂ_[}3+25r
4 f{x}—'r1+2'ejx 16 _Ij+2'€_j:
J10+35° TR
3 x*+2-e" 17 ' +3e
(x)=10x+—25 (x)=10x+2—25
4 110+ 3x° 4 J10+3x°
6 x+3-e" 18 r+02
f{x]=]2x“-4~——-‘r =" .
Ja+2x JO=e o
7 x+3-e” 19 “+02
floy=12x" + 222 )z e |EF0.
Va4 + 2x7 Jx)=e X' +2x
& _ s x+3e’ 20 . X+3-e "
flx)=5x" + ——— flx)=3x + —
Nad+2x N+ 2x°
9 . s x+3-e’ 21 i ., x+3-e”
fx)=5x" + —— flx)=5x + —
V4 +2x° A+ 2x
10 _ . X+3-e’ 22 i , X +2.e"
f(x)=5x"+ ——— flx)=x" + ——
v+ 2x° 44 2x°
11 , x +3-e" 23 _ ., Xx+3-e”
flx)=15x" ¢+ =2 fx)=5x" + e
Wvad +2x° 14+ 2x"
12 x+3-e" 24 . x+3-e"
fx)=Tx)+ — f(x)=10x" + —=
N14+ 257 4+ 2x°

3aoanue 3. Coznaiite aBe m-QYHKUUMU CO CHELUANBHBIMHU IepeMeHHbIMH (Talia.2) u
BBI30BUTE MX B KOMaHJAHOM OKHe. Tabnuna 2 — CriennanbHble IepeMeHHbIe



Tabnuua 2 — CneuuansHeie nMepeMeHHblIe

Hua Haznauenue nepemeHHoil
ans Mocnenuuit pesynbrar, ecliv BeIXO/HAA nepeMeHHas He ykaszana, to MATLAB
) HCIOB3YET MEPEMEHHYHD ans
ens TounocTs BRMMCIEHHIT ¢ NUABAIOWE TOYKOIL; Onpelensercs JUIHHOA MAHTHCCH H
P s PC eps = 2.220446049250313e-016
realmax MakcHMansHOE YHEIO ¢ IaBaIe TOUKOil, npeacTasuMoe B KoMmibiotepe; ans PC
© |realmax = 1.797693134862316e+308
realmin MUHHMANBHOE YHCIIO ¢ N1aBaoLeil TOUKOIL, npeacTauMoe B komnetotepe; 1 PC
realmin = 2.225073858507202¢-308
pi CrneumansHas nepeMeHHan s ynena p: pi=3.141592653589793e+000
L] CneunalbHele NepeMeHHbIE U1 0003HAYEHHA MHHMOMH e1HHHLb]
inf CneunanbHas nepeMeHHas s 000IHAYEHHA CHMBOJIA GECKOHEYHOCTH
NaN CneumanbHas nepemMeHHas s 00OIHAYEHHH  HEONPEISISHHOID IHAYEHHH -
) peaynsrara onepauunii Tuna: 040, inffinf
computer CneumanbHas nepeMeHHas 1A 0003HAYEHHA THIIA UCHOIBIYEMOID KOMIIBHOTEPA,
PUET | 1as PC - PCWIN
o CrneunansHas nepeMenHas s 0003HAYEHM KOIMYECTBA onepaunil ¢ nnasatolei
ops .
P TOYKOM
version CrneumanbHas NEPeMeHHas U XPAHEHHS HOMEPa HCNOAL3YEMOH BEPCHM CHCTEMBL

MATLAB

4. IIpoBepbTe KOJIMYECTBO APTyMEHTOB I (QYHKIIUU U3 3aaHUSI.
5. Cpopmupyiite BEIXOJHOM MaccuB Varargout.

3adanue 4. BoruucnuTh 1 BBIBECTH Ha I1€YaTh 3HAUEHUS ONPEEIEHHOr0 UHTErpaiga MeTo1aMu
pSMOYTOJIbHUKOB, Tpaneuuii 1 Cumiicona. /laHHble B3STh U3 TaOJIMIIbI BAPHAHTOB.
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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. BoluucnuTh 3HAYEHUS OINPENEICHHOTO MHTErpaja, Uchoyib3yss meron Moute Kapio
(popmysbl IPSIMOYTOIBHUKOB, Tpaneuuit 1 CUMIICOHA).

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

Bapuantsr:

1) y= Log[x], {x or11010, mar 0.2}
2) y=exp[x], {xX ot 0m05, mwar 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, {Xxor0m05, 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 or 0 x0 10, mar 0.2}
10) y= cos[x], {x ot 0 xo pi, mar pi/50}
11) y=log[x], {xoT1m0 10, mar 0.2}
12) y=exp[x], {X ot 0 1o 5, mar 0.2}
13) y=1/X, {X ot 5 1010, mar 0.1}
14) y=x"2, {x ot 1010 20, mar 0.2}
15) y= x"3, {X o5 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 m02*pi, marpi/50}
19) y=sqgrt[x], {x oT10 m0 20, mar0.5}
20) y= cos[x], {x ot pi g0 2*pi, war pi/50}

3aoanue 6. BeInonHUTS 11. 1. 4 IpK yBEJIMYEHNH 11ara B 2-pa3a, yMEHBIICHUH 11ara B 2-pa3a U B
10-it pa3. CpaBHUTH pe3yabTaTHI.

3aoanue 6. Pemenne ypasaenuii B MATLAB

3amaua 1. Pemenne HEMMHEWHOTO ypaBHEHUSI.

& Co3nate M-¢pynkuuto ais pynkuuu f1(x).

#Co3nath (aiin nporpammsl. BBecTu TekcT 3aryiaBus 3aa4u, Kak KOMMEHTapHH.

%BeiBectu y(x)=f1(x) B Bune XY rpaduxa. [lo Hemy onpenennuts npudbIMKEeHHO KOPHU YpaBHEHUS
y(x)=0. Ecnu kopHH Ha rpaduke He NPOCMATPUBAIOTCS, TO HM3MEHUTh NpeAeibl HU3MEHEHHUs
apryMeHTa u IOBTOPUTH ONEepallnu.

& J[7151 KaX/10r0 KOpHSI HalTH TOYHOE 3HAaYeHHE, UCTIOIb3Ys PyHKIMIO fzero.

& CdopMHUpOBaTh CTPOKY C pe3yIbTaTaMH U BBIBECTH €€ B 3ar0JIOBOK OKHA rpaduka.

3anaya 2. Pemienue cucteMsl U3 IBYX HEJIMHEMHBIX YPaBHEHUH.

#Coznare M-pyukimu aist Gyakuuit £2(x) u £3(x) = f1(x) -f2(x).

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

&BriBectn fl(x) m f2(x) B Bume XY rpadukos. Ilo Hemy ompenenuts NpHOIMKEHHO KOPHH
CUCTEMBI ypaBHEHUH, Kak KOOpIMHATHI Touek nepeceuenus rpagukos f1(x) u f2(x). Eciu kopHu Ha
rpa¢puke He NPOCMATPUBAIOTCS, TO H3MEHUTH IpeJesibl M3MEHEHHUS apryMeHTa M IOBTOPHUTH
olepaluu.

& J[7151 KaXK10ro KOpHs HallTH TOYHOE 3HauYeHHe, UCTIoNb3ys GpyHKUHUIO fzerok mepemenHoi f3(x).

& ChopMHUpOBaTh CTPOKY C pe3yIbTaTaMU U 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 0 4 4 5( TOcos(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 40c05(%72) |

7. Chopmupyiite otduer mo pabore. OTYET O BBHIMOIHEHHON paboOTe JOMHKEH COJEp>KaTh
collep)kaHue, 3aJaHusi U KpPAaTKUW TOPSAJOK HMX BBIMOJTHEHHS, TAOIUIBl HCXOJHBIX JIaHHBIX,
MPOrPaMMHBIN KOJI, PUCYHKH C PE3yJIbTaTaMH BBIYUCICHUH.

Jlureparypa
OcHoBHast
1. Korkwmn TI.JI. KommbpioTepHOE MOACTUPOBAHHE (UINYCCKUX  MPOIECCOB  C

ucnonb3oBanuem Matlab: yuebnoe mocobue mms Bysos/I'.JI. Korkun, JL.K. Ilomos, B.C.
UYepkacckuii. — 2-e u3z.,ucnp. M gomn. — Mocksa: M3garensctBo IOpaiit, 2020. - Ctp. 19 - 20.

2. Mamonosa T.E. WubopmanmonHsle TexHosoruu. JlabopaTopHbIi MHPaKTUKYM:
yuebHoe mocobue s cpenHero npodeccruonanbHoro oopasosanust/T.E. MamonoBa. — Mocksa:
W3znarensctBo FOpaiit, 2020. Ctp. 51 — 60.

JlomosHuTeNbHAS
1. MatLab. Yro takoe ¢pynkmuu? Kak co3nate ¢pyHkumo? [DnekTpoHHbI pecype]. Tum

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

1. 3HaKOMCTBO C Matlab. [DnekTpoHHBIH  pecypc]. Pexxum  mocryma:
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/J1a6%203nakomcTB0%20¢%20MATL
AB%?202017.pdf

2. Jlazapes FO. @. Hauana nmporpammupoBanus B cpeae MatLAB: Yuebnoe mocobwue. - K.:
HTYY "KIIN", 2003. — 4245nexTponnsiii pecypc]. Tunm mocryma: https://umdarazum.com/wp-
content/uploads/2014/04/Matlab-Lazarev.pdf

3. Jlazapesa T.U., MapteinoBa U.B., PakoBa M.K. Pemenne 3amau B cucreme Matlab:
MPaKTUYECKOe rocobue. [DnexTpoHHBIH pecypc]. Pexxum JIOCTYyTIA:
http://library.voenmeh.ru/cnau/XZKbCUpqgllQ10KkI.pdf



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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4. Ocob6ennoctu cucreMbl MatLAB nns pemieHust 3a1ad BRIYACIUTEIFHON MaTEMaTHKH:
yuebHoe nocobue / coct. E.A. KouerypoBa; ToMckuili monuTeXHU4eCKU YHUBEPCUTET. — TOMCK:
M3n-Bo Tomckoro mnonutexnuueckoro yHuepcutera, 2013 — 110 c. [DnekTponHBI pecypc].
Pexxwum noctyna: https://docviewer.yandex.ru/view/250290661/?page=1&*= %3D&lang=ru

MeToanyeckne yKa3aHusi K BbINIOJTHEHHIO pa0oThlI.

3aoanue 2. Co3gate M-QyHkiuio no Bapuanty 3ananus. Coxpanuth aiin ckpunrta M-
byHKIMK ¢ pacmmpeHueM .m (Hanpumep, Familya.m) B paGoueii manke. [IpoBepuTh KOMaHIHBIN
Koa W 3anyctuth M-yHkiuio Ha BbimonHeHue. Crtpykrypa M-¢aiina ¢yHKIMM ¢ OZHMM
BBIXOJTHBIM TTApAaMETPOM HMEET BHI:

function var = f _ name (Crrcox mapameTpoB)

% OCHOBHOI KOMMEHTapUH, €CIIM HEOOXOAUMO.

% JlomOTHUTEIBLHBIM KOMMEHTAPHH, €CJTH HE0OXO0IUMO.

Teno nmporpamMMsl ¢ JIF0OBIMU BBIPKEHUSIMH. Var = BBIPAKCHUE

M-aiin pyHKIM 001a1aeT CASAYIOIMMMHI CBOMCTBAMU:

M-¢aiin HaumHaeTcss ¢ KIIOYEBOro cioBa function, mocie KOTOPOrO YKa3bIBAETCS UM
HNEPEMEHHOI var — BBIXOJHOI'O Iapamerpa, uMs camoil ¢pyHkuuu f name M CHMCOK €€ BXOAHBIX
[apaMeTpoB, OTJENEHHbIX 3anaTtoil. UMsa M-daiina GyHKIIMM JOJAKHO COBIAJATh C UMEHEM CaMOil
¢ynkuuu (f  name). MATLAB aBTOMaTHueckyd NpUCBAaUBAaeT JAHHOE UMs IIPHU BbINOJIHEHUU
KOMaH/1bl Save as.

Pesynprar BbIONHEHUS M-¢aiina QyHKIUMM HpuUcBauBaeTCs HWMEHH (YHKLIHH, KOTOpOe
MOYKET UCTIOIB30BATHCS B MATEMAaTHYECKIX BBIPAKEHUSIX TOJO0HO GyHKIUAM sin(X), log(x) u 1. .

Bce mnepemennsle, wucnonp3yemble B (haiie-(QyHKIMH, SBISIOTCS JIOKAJIbHBIMHU, T.€.
JEMCTBYIOT TOJBKO B Ipe/eiax Tesa (GyHKINH.

[TocnenHsss KOHCTPYKLMSI Var=BbIpak€HHE BBOIMTCA, €clU TpeOyercs, 4ToObl (QyHKIHs
BO3Bpallaia pe3yJbTaT BEIYUCICHUH. BMECTO MMEHN var MO>KHO HCIIOIB30BATh JII000€ APYroe UMsl.

@aiin-pyHKIMS ABISIETCS CaMOCTOSTEIbHBIM MPOrPaMMHBIM MOJYJIEM, KOTODBI CBsi3aH ¢
JIPYTUMH MOJYJISIMU M TOJIOBHOM MTPOrpaMMO¥ uepe3 BXOJHBIC M BBIXOIHBIC TTAPaMETPHI.

IIpu BbI30BE (ailia-pyHKINU OH KOMIMJIUPYETCS U 3aTEM UCHOIHSIETCS.

M-¢aiin pyHkIMs JOTKEH COXpaHATHCS B Balll pabo4nii KaTajor.

Ha3naueHune KHOIOK MaHEeT MHCTPYMEHTOB pelakTopa/oTiIafuuKa Cleayroliee:

New — co3ganue HoBoro m-(aiina;

Open — BBIBOA OKHa 3arpy3kH (aiina;

Save — 3ammch ¢aiina Ha AHCK;

Print — nevarth coAepKMMOT0 TEKYIIEro OKHA PeaKTopa;

Cut — BeIpe3aHue BBIJICIICHHOTO ()parMeHTa U MEPEHOC ero B Oydep;

Copy — KonupoBaHuE BBIIETIEHHOT0 00BbeKTa B Oydep;

Paste — pasmemienue ¢pparmenta u3 0ydepa B MO3UIMHA TEKCTOBOTO Kypcopa;

Undo — oTMeHa npe/iecTBYIOIIeH onepaum;

Redo — moBTOp OTMEHEHHOM OTepaIlny;

Find text — HaxoxaeHHE YKa3aHHOTO TEKCTa;

Show function — noka3 pyHkIwH;

Set/Clear Breakpoint — ycraHoBKka min cOpOC TOYKH MPEPbIBAHKS BBINOJIHEHUS KOMAaH/IbI
WA TIPOTPAMMBIL;

Clear All Breakpoints — cOpoc Bcex TO4YeK IpepbIBaHus;

Step — BBIMTOTHEHHE TIara TPaCCHPOBKH;

Step In — nmomaroBasi TpacCUpOBKa C 3aX0/I0M B BbI3bIBaeMble m-(ailibl;

Step Out — nomarosast TpaccupoBka 0e3 3aX0/1a B BEI3bIBaeMbIe M-(aiiisr;

Save and Run — coxpaHeHune u 3aIyCK POrpaMM Ha BBIITOJHEHUE,

Exit Debug Mode — BbIxoj U3 pexuMa OTJIaJKUA IPOrPaAMMBI.
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JJig BBITIOJNIHEHUS 3aJ]aHKs HY>KHO CO3/1aTh HOBBIM CKpUNT myTeM BbiOopa Bkiaaku Editor u
kHonku New (Create New Document). B mosiBuBIIeMcsi okHe pefakTopa HabpaTh MPOrpaMMHBIN
KOJI, 3aT€M COXPaHHTb €ro B BUJIE:

function result=myfun(x)

% GyHKIUS A7 BBIYMCICHUS 3HaUeHUsl QYHKIUU

%

%

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

B koMaHHOM OKHE BBOJAUM IPOTPAMMHBIHN KOJI:

x=0:0.02:10;

% Bxoguble 3HaUeHUS n3MeHs0Tcs oT 0 10 10 ¢ marom 0,02

y=myfun(x);

%BbI30B (YHKIIUU

plot(x,y)

% moctpoenue rpaduka GyHKIUU

hold on grid on

% HaJI0XEHHE CETKU Ha rpaduK QyHKIIUU

% Ha sKpaHe 0TOOpakaeTcsi pe3yabTaT BHIYUCICHHI

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. CospaiiTe aBe M-QYHKIMHM CO CHEHUAIbHBIMU NEPEMEHHbIMH (Tabn.2) u
BBI30OBHUTE UX B KOMaH/IHOM okHe. Tabnuia 2 — CrenuanbHbIe IepeMEHHbBIE

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

>> UmPi (2)

ans =

6.2832

Puc.7 — Pe3yneTat BEI30BA (DYHKLHH

3aoanue 4. IlpoBepbTe€ KOJIMYECTBO APTYMEHTOB JJsI HEKOTOpPOM (yHKuuMu. DyHKIUK
nargin u nargout Mmo3BOJSIOT ONPEAETHTh KOJMYECTBO BXOJHBIX M BBIXOJHBIX apryMEHTOB
BbI3bIBaEMON (YHKIMU. DTy HHGOpPMAIMIO B JaTbHEUIIEM MOXKHO HCIOJB30BAaTh B ONEpaTOpax
YCIIOBUS AJI1 U3BMEHEHUS X0/a BBIYMCIEHUN

function c = testargl(a,b)
if(nargin ==1)
c=a"2;
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elseif (nargin == 2)
c=a+b;
end

>> testargl(3,5)
ans =

8
>> testargl (3)
ans =

9

Puc. 8. Pesynerar Be130Ba (hyHxImy testargl

3aoanue 5. Co3nmanue M-daiiioB co crnuckamu aprymentoB @yHkium varargin u
varargout 1mo3BoJISIOT IIepeaBaTh MPOU3BOJIBHOE KOJINYECTBO BXOAHBIX U BBIXOIHBIX APTYMEHTOB.
Cucrema MATLAB ynakoBbIBaeT Bce 3aJaHHbIE BXOAHBIE M BBIXOJHBIE APIYMEHTHl B MacCHUB
syeek. Kaxmas siaeiika MOXKET cojepiKarh 000N THI M JII000€ KOJIMYECTBO JaHHBIX. [Ipumep
OyHKIMs testvar JOIMycKaeT B KadeCTBE BXOIHBIX apryMEHTOB JIF000€ KOJIMYECTBO BEKTOPOB W3
JIBYX 3JIEMEHTOB U BBIBOAUT HA dKPAH JIMHUU, 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)

Oyukuus testvar moxeT paboTaTh ¢ BXOAHBIMU CIIHCKAaMH Pa3HOM JTTHHBIL.

[Ipumep BbI30Ba PpyHKIMHU: testvar

([-52], [-3 6], [24], [51])

®opmMHupoBaHUE BXOJHOIO MacCHBa varargin.

HOCKOJ’ILKy CIIMCOK Varargin XPpaHUT BXOJHBIC AapPryMCHTBI B MACCHBEC AYCCK, TO
H€06XOI[I/IMO HUCIIOJIB30BAaTh MHACKCHI AYCCK IJI U3BJICUCHUSA HJAaHHBIX. HH}IGKC STIEUKU COCTOUT U3
ABYX KOMIIOHCHTOB: - UHACKC B q)HprHBIX CK06KaX; - HHJACKC B KPYTJIBIX CKOOKaXx.

IIpumep:

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

®opMupoBaHHE BBIXOJHOI'0 MAaCCHBa varargout.

HpI/I IMPOU3BOJIBHOM KOJIMUCCTBC BbIXOAHBIX APryMCEHTOB HX HCO6XO)II/IMO yhnakoBaThb B
MaccuB siueek varargout. UToObl ompeIeTuTh KOJIMYECTBO BBHIXOJIHBIX apTyMEHTOB (PYHKIIMHU, HAI0
UCIOJIb30BaTh (PYHKIHMIO nargout

IIpumep

CJ'ICILYIOIJ_IaSI (I)YHKI_II/I}I HCIIOJIB3YCT B KauCCTBC BXOda MACCUB U3 ABYX CTOJ'I6LIOB, rac
nepBbId CcTONOE - MHOYKECTBO 3HAUEHUH KOOPJAMHATHI X, @ BTOPOW - MHOXKECTBO 3HAUYEHUU
KOOpAUHATHI Y. (I)YHKI_II/I}I p8.36I/IBaeT MaCCHUB Ha OTACIBHBLIC BCKTOPHLI, KOTOPBIC MOTYT OBITH
nepeaansl B PyHKIHIO testvar B KaueCTBE BXOJIOB.

function [varargout] = testvar2(arrayin)

for i = 1:nargout

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

end
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Omeparop mpucBaWBaHUs B IHKIE fOr MCIONB3yeT CHHTAKCHUC MPHUCBAaMBaHHUS MacCHBOB
syeek. JIeBast yacTh oneparopa MpUCBauBaHU MCIOJIb3YeT PUTypHBIE CKOOKH, YTOOBI yKa3aTb, YTO
JIaHHBIC B BUJE CTPOKHM MaccHBa MPUCBAMBAIOTCS stueiike. [l BpI3oBa QyHKIMHU testvar2 MOXKHO
UCII0JIb30BATh CJIEIYIOIINE OIEPaTOPHI:

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

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

5 1pY¢P2;pYp4,p5] = tascvarlis)

Puc.9. PezynbraT BRI30Ba (hyHKUMHK testarg2

IIpakTuyeckas padora 6. (8 4.) Pemenue 3a1a4 MOeTMpPOBAHNS TaHHBIX U 3HAHUH

Heab: ocBouth coznanue ¢ainoB-cueHapueB W (ainoB-QpyHKUMNA IJid  yrIpaBICHUS
JAHHBIMU U 3HAHUSIMU.

3aganuda:
3aoanue 1. HamucaTh CKpunT-(haii A1 perieHus 3a1a4u U3 00J1acTH MaTEMaTUKHU WA (DU3UKH.

BapuaHTbl HHAMBUAYAJbHBIX 3a1aHUI

Bapuanm 1. B renmoleHTpUUECKON cucTeMe OoTcueTa 3eMilsl JBUXKETCS MO OKPYKHOCTH
pamuyca R;=1,496-1028 km (mepmon obpamenns T7,=3,156-10" c). Koopamnarel 3emmm
OTMCHIBAIOTCS 3aBUCUMOCTSIMH

27

X;(1)=Ry cos Tl

[+, ‘ Y,(t)=R, sin

2n | B
TIHQPOJ, 0y =0-

JIyHa, B CBOIO OuYepesb JBIKETCS BOKPYT 3eMJIM MO OKPY/KHOCTH paauycoM Rz=3,844-10°
kM (mepuos obpamenus To=2,36-10° c). Koopmunatel JIyHBI B TIeOLEHTPHYECKOH CHCTeMe
KOOpJMHAT:

)
X', (1)=R, COS[,}T{I], 7', (t)=R, sin[znrj )

2 2
= =

[Toctpouts opbuthl 3emsin U JIyHBI B TIeNIMOLIEHTPUYECKOM CHUCTEME KOOpAMHAT.
[TpomonenupoBaTh, Kak HM3MEHHUTCS KapTHMHAa MpU Jpyrux 3HadeHusx Rz u Tz, Hanpumep mnpu
R2=3,844-10" kM, T2=2,36:10° c.

Bapuanm 2. TlonyuyuTb aMIUIMTYJHO-4aCTOTHYIO U (a304acToT- HYIO XapaKTepUCTUKU
(AUX u ®YX) nudposoro pekypcuHoro ¢punabtpa N-ro nopsaka:
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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 quckperusauun. punars Ty =0,001 ¢, N =2, @74—u3mensts ot 0 10 .
3Ha4YeHUsT BECOBBIX KO3()(PHUIIMEHTOB BBOIUTH C KJIABUATYPHI:
a,=1; a; =-2,208; a,=1,208; b, =-0,848; b, =0,36.

Bapuanm 3. B ynbpTpazBykoBOM J1e(DeKTOCKOIE ITOMCKOBBIA JJIEMEHT (HM3JIy4areib
yIbTPa3BYKOBBIX HMITYJIbCOB M NPHUEMHUK OTPAKEHHBIX CHTHAJOB) COBEPILIAET IBUKCHHE U3
OJIHOTO KpalHEero MoJIOKEHUS B IPYro€ U OCTaHABINBACTCSI.

Marematudeckas MOJI€Ib 3aKOHA U3BMEHEHUS YCKOPCHUS:

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

0, 1, <t<ty,

g()=
. r—t .

— g, sin(m L), [ <t<iy.

| t—ty
[Tony4unTh BeIpa)KeHUsS JUIsl 3aKOHOB M3MeHeHHs ckopoctu V() u mytu S(t) u mocTpoutsb

zagucumoctH g(t), v(t), S(t) ams ciaeayrommx HCXOIHBIX TaHHBIX
tb=0,1¢;t=0,9c¢; tc=1,0 c; gmn =10m/c.

Bapuanm 4. IlocTpouTb TpPaeKTOPHUIO CIyCKa KOCMHYECKOIO ammapara B TPEXMEPHOM
IIPOCTPAHCTBE.
3aKOHBI U3MEHEHUS COCTABIISIFOIINX YCKOPEHUS:

y
gx() =g COS(T{r—),
k

f
g}-(f) = g_‘.-‘m COS(H?)*

e

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

o

[TyTrem IBOMHOIO MHTETPHUPOBAHHUS TOJIYIUTH 3aKOHBI H3MeHeHus koopauHaTt X(t), y(t) u
h(t) m1st cienyromux HaYaaIbHBIX YCIOBUH:

x(0) =y(0) = 0; h(0) =250 xm;
Vy (0) =vy (0) = 8/+/2 1a/c; v =(0)

HUcxonupie nannpie: gxm = gym = g; ghm = -49; g = 9,8 M/CZ; tk = 5 MuH; War U3MEeHEHUs
BpemeHu At =3 C.

Bocnosb3oBathest oneparopom plot3, mecTononokeHune yka3biBaTh 3eJIeHOM 3Be3moukoi. C
OMOIIBIO oneparopoB line mokaszaTh MPoeK- UK TOYEK MOI0KEHHS KOCMHYECKOTO arapaTa Ha
TOPU30HTAIIBHYIO U BEPTHUKAIbHYIO TNIOCKOCTH.

Bapuanm 5. IlocTpouTh TPaeKTOPHUIO CTapTYIOIIEW PaKeTbl B TPEXMEPHOM MPOCTPAHCTBE.
3aKOHbBI U3MEHEHHS KOOpANHAT



63

]

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

x®)=x(10)+a,

w0-ygvay .| IRHIOSISS0

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

I'me Xo =5 km; Yo =5 kM; axy = 20 M/c?: axo = 10 M/c?; ant = 40m/c?; ay =20 M/ anp = 0,3ay.

Bocnons3oBatecst  omeparopom  plot3, MecTomonoKeHHe pakeThl YKas3bIBaTh KpPacHOM
3Be3oukoi. C MoMoInbio oreparopoB line mokazaTh MPOCKIMU TOYEK MOJIOKECHUS JICTATEILHOTO
anmapara Ha TOPU30HTAIBHYIO U BEpTHKAIBbHYIO TuiockocTH. [1ar namenenus Bpemenu Af = 1 C.

Bapuanm 6. 11300pa3uth HHTEPHEPEHIIMOHHYIO KapTHHY, MOTYYHBIIYIOCS IPU OCBEIIECHUH
OpPaHXXEBBIM CBETOM C JUIMHOW BOJHBI = (0,6 MKM IIJIOCKOH IIJIACTUHBI C IPUXKATHIMU K HEH IUIOCKO-
BBIITYKJIBIMU JIMH3aMHU C PaIlyCOM KPUBU3HBI BBITYKJION IOBEPXHOCTH R = 5 M.

2

Pasnocth (a3 unTepdepupyromux BoaH: @ (r) =

2

, '€ I - pacCTossHHUE OO0 LCHTpa

uHTepepeHInoHHON KapTuHbL. I = 0+0,4-10™ M - (1ar u3menenus Ar = 0,5 107 M).
Spkocts | (r) = 2[1+cos(p(r))].

[MoctpouTts rpaduk 3aBucumoctu |(r) B 1€KapTOBOM ¥ MOJISIPHON cHCTeMax KoopauHar. J{is
MOJIETMPOBAHHS HHTEP(EPEHIIHOHHOM KApTUHBI OTPAHMYHTS max = 7 103 M 1 IOCTPOMTH MaTpHILy
3HayeHuH ¢a3pl F M MHTEHCHBHOCTHU OTpaXKeHHOTO cBeTa | pazmepom 60x60.

2.2
. =2n(.\,- +; ):
v AR "
I71e KOOPAUHATHI Xj M Yj U3MEHSIOTCS TaK:

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

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

TN 2 U N

[Toctpouth rpaduk 3aBUCUMOCTH WHTEHCUBHOCTH OTPa)KEHHOTO CBETa OT KOOPJIUHAT U
KapTy JIMHUI OJTHOTO ypaBHEeHUs (komanoi Contour).

Bapuanm 7. BuopuTMbl 4enoBeKa MPEACTaBIsAIOT COO0N CHUHYCOUIBI, BEIXOASIINE U3 HYTISA
B JICHb POXJICHHUS YEJIOBEKA M UWMECIONINE TMEPHOJIbl: WHTCIUICKTyalbHBIA — 33 ;S
SMOLIMOHANBHEIN — 28 nHel, puznyeckuit — 23 HS.

[To BBeieHHOM AaTe POXKICHUS YeIoBeKa MOCTPOUTh IrpaduKku ero OMOPUTMOB Ha TEKYLIUI
Mecs1l (M YKa3aHHBIN). BbienuTs Ha HeM TeKyIIMN AeHb (MU yKa3aHHBIH).

Bapuanm 8. Koneco 31eKTpoB03a, IBHKYIIETOCS CO CKOPOCThIO V = 10 M/C , MeeT paanyc
R =1 m. HeobxonuMo paccuuTaTh W MOCTPOHUTH TPACKTOPHIO TOYKH, JIEKAIEH HA PacCTOSTHHUH
r=0,5 m ot ocu koisieca. CunutaTh, YTO B HAYAJIbHBI MOMEHT BPEMEHU TOYKA HAXOIUJIACh B CAMOM
HIDKHEM TosiokeHnu. Kunemarnueckue ypaBHEHUs
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X(t) = vt - rsinV—R} YO =R-T cos,"Et

[Toctpouts rpaduk Ha uaTepBanie t = 0 + 2 c. Yka3arh Ha rpaduKe MOJTOKCHHUS TOYKH B
MoMeHTHI t1 = 0,4 ¢ u t2 = 0,8 c. I300pa3uTh BeKTOpa CKOPOCTU JIBUKEHUS TOUYKHU IS MOMEHTOB 11

u to.

Bapuanm 9. OcyniecTBUTh TApMOHUYECKHI CHHTE3 MIIIO00Pa3HOr0 CUTHAJIA TI0 TIEPBBIM 3,
6 u 15 rapmoHuKam:
(7 1)i+1 f

y(1) = gfsm@n 7 i) -

[ aToro cymmupoBats 3, 6 1 15 cuHycOnJalIbHbIX CUTHAJIOB COOTBETCTBEHHO. [locTpouTh
rpaduku moaydeHHbIX curnaiaoB npu 1= 50, t=0 +T.

Bapuanm 10. B MOMEHT NpeojoJieHHUs CaMOJIETOM 3BYKOBOro Oaphepa uucio Maxa
CTaHOBUTCA paBHBIM eauHMIe. DYHKIMS, Onpeenstomas yncio Maxa:

e

sV 3.5 7
MV.H)= |5 1+0,2(J - (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 3aBucumoctd M(V) ms H=500; 1000; 2000; 5000; moka3aTh ypoBEHb
M=1, cOOTBETCTBYIOLIHI1 IOCTHKEHUIO CKOPOCTH 3BYKA.

W3 ycmosus M(v, H)=1 mony4uTh 3aBHCHMOCTb CKOPOCTH IPEOJOJICHHS 3BYKOBOI'O
6apwepa V oT BbIcoThl H. JIs oToro, usmenss H B auanasone ot 0 1o 2,5-10% pemars ypaBuenue
M(v,H) — 1 = 0. IIpu pemenun ypaBHeHus nepenaBatb H B (yHKIUIO, ONMHMCBHIBAIOIIYIO MPABYIO
YacTh YpaBHCHHUsS, Kak Tio0anbHOe manHoe (komanmoir global H). TIloctpouts rpaduk
3aBucumoctd V(H), mpu kotopom M(v, H) =1.

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

Ilo pesymbraTamMm pabOTBl MOKEH OBITH COCTAaBICH OTYET, COJAEPXKAIIUNA TEKCT
UHIUBUIYAILHOTO 3aJaHusl, TEKCThI SCript-daiinos u QaiinoB-pyHkui, a Takke rpadudeckoe
NpeICTaBICHNE PE3yIbTaTOB Pa0OTHI.

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

Homep BapunanTa | Homep npeamera | Pasmep npeamera | 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

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
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

Pa3zmep npenmera

CroumocTs peaMeTa

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
6 75 5
1 200 80
13 2 150 65

66



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

CTOuUMOCTD npeameTa

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. Permnth 3a1a4y 0 Ha3HaYEHUH (110 BapUaHTaM)

BapI/IaHTbI HCXOAHBIX JTAHHbIX

68
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Marpuia cooTBETCTBUSI BECOB

10

11

10

11

10

10

Marpuiua coOTBETCTBUS BECOB

10

10

10
12

10
10

Howmep Bapuanrta

Howmep Bapuanta
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12

11

10

10

10

10

10
11

10

10
11

7
10

11

11

11

12

10

10

17

18

19

20

4.PemmTh 3a71a4y KOMMUBOSDKEpa (110 BApUAHTaM).

BapuaHTbl UCXOAHDbIX AaHHbIX A4NA 3a8aHUA
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18

9 9 8 7110 9 8 |11|110| 9 8 9 7 8 9 10| 9 6 8 8
19 10 (11 9 8 7 6 8 9 {1010 9 8 7 9 10| 8 9 {11110 9
20 9|12 |11 (13(12(11| 9 |10| 9 (11|11 (12|11 |11 (12|10 |11|10| 9 8
21 9 /8|8 |10(7 |89 (11|99 |8 |7 |10|/8 |6 |7 |9]|10j10|11
22 719|178 |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 55|76 |5|7|4|7|5|5|5|6|7|5|4|8|6 |8 |5]|5
25 213|242 |4|3|5|4|6|5|3|5|6|6|7|5|2|5]|4

5.CocTaBUTH OTUET.
Jluteparypa

Tumoxun, A. H. MonenupoBaHue CUCTEM ympaBiieHHs ¢ npumMeHeHneM MatlLab: ydeOHoe
nocobue / A. H. Tumoxumn, FO. JI. Pymsnues; nox pen. A. H. Tumoxuna. — Mocksa: TH®PA -

M, 2020. — 256 c. - URL.: https://znanium.com/catalog/product/1117213.


https://znanium.com/catalog/product/1117213
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OuHo-3204Has popma

IIpakTnyeckas padora Nel. (4 uyac.) Pabora ¢ BcTpoeHHbIMM (QYHKIHSIMH B cpeje
Matlab.
Ieab: HAYYUTHCHA NPOBOAUTH BHIYHMCJICHHUS ¢ BCTPOCHHBIMU QYHKIMSMH NPH 32JaHHBIX

3HAYeHUAX KO3(PUUMEHTOB M HA YKA3aHHBIX OTPe3Kax.

3ananusa:
4.  W3yuutb TeopeTudecKkuil MaTepral METOAUYKH (Tema 1.2)

5. OTBeTHUTH Ha KOHTPOJIbHBIC BOIIPOCEHI.

6. Bpruuncnute N 3HaueHui GyHKIMK HA 3aJaHHOM OTpe3ke. Ha skpaH BbIBECTH 3HAUYEHUS
apryMeHTa U 3HaueHUs QyHKIIUH.

Bapuantsl
DyHKIHSA Orpe3zox Kommaectro pa3zOuenmnit
1. y(x) = SRXCOSY [027] N=10
x+1
2.y =In(x+D)yo' +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. (x) :;x [0,3] N=8
1+
N1+ x
esiﬂx 4 gSosx
6. y(x)=—F5—— [7,37] N-8
X
7. y(x):ctg(.:c2 +1)-(sin2x+cos2x) [-1,1] N=T
. 1
8. ¥(%) =log (x2 + l)sm 5 [[1,1]  N=10
2 x“+1
9. y(x) = ‘x3 422 - 3‘ sin 7 [-22]  N=T
3 -
10. y(x) = Vx+1 smx+1 [-2.2] N=9
1 cosx+2
] + Py
11, y(x) = (Ig(tg( x/2)) — cos(x) / sin (x)) [-3;3] N=7
xz
12. y(x)=cos(2x) YT [0;1.5] N=15
13.  y(x) = x*sin(x+2)+cos(x-1) [-3, 2] N=12
14. v(x) =lg(cos(x) —2sin(2x) + 25) [— ?; 2m]  N=10

1+sin’ l:.t:z +.z:3}

15 YX=—Fr= [m,3m] N=9

16.  y(x)=(x?cos(x))/sin(x) [-pi, pi] 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 BBIPOKCHUI
n 1 n
(Go%t7) s 2n
[n—50|

1. BerauciuTs: , [JIe N—HOMEp BapHaHTa.

2. BoruncnuTh BeIpaXXKeHHE MIPH 3a/1aHHBIX 3HAYCHHSIX MTapaMeTPOB, UCIIOJB3YS ONEepaTop
4 5 o T o =

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

I7ie N—HOMEp BapHaHTA.

3. Co3aath mporpaMmy JJist BBITOTHEHUS JCHCTBUM:

a) YUCJIO Z1MEPEBECTH B SKCIIOHEHIMAIbHYIO GOpMY;

0) 9KCIIO Z2MIEPEBECTH B alNreOpandeckyro Gopmy;

B) BBIYUCIIUTD 33JIaHHOE BBIPAKEHUE Z3, €CIIU

1 - n i_n 31.'21'22—21
= — . = — " pPi15- =
Zq 1rl_15+ﬂ L, 7y =5, €15, 73 zal

6. Ilo pesynpTaram paboOThl MJOKEH OBITH COCTaBIEH OTYET, COJCpPXKAIIUA TEKCTHI
WHAUBUAYaIIbHBIX 3a/1aHul, koMan el ML 1151 pemenus 3aaau

Jlureparypa

KpacaBuH, A. B. KomnbroTepHsbiii mpakTukyMm B cpese MatLab: yueOHoe mocoOue 1uist By30B /
A. B. Kpacasun, . B. XXymarynoB. — 2-e u3n. — Mocksa: M3natensctBo FOpaiit, 2019. —
277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3zaHusi K BbINIOJTHEHHIO:

I B koMmaHHOM OKHE 33]1aTh 3HAYCHUS IEPEMEHHBIM.

2 3ammcath BeIpakeHue Ha s3pike MatlLab. Ecnu BolpaskeHue He ymemaercss B CTPOKE BBOJA,
IPOJIOJDKUTD €0 B IPYTO#l CTPOKE, HCIOJIB3YsI CAMBOJI MPOIOKEHU (.. .).

3 Jlns BBIBO/IA 3HAUECHHS BBIPAXKEHUS HE CTABUTH MOCIIE HETO TOUKH C 3aIATOH.

IIpakTuyeckas padora Ne 2. (4 yac) Bekmopa u mampuupl.
Ilenv: nayuumucs pabomams ¢ éekmopamu u mampuyamu ¢ cpede Matlab.

3aoanus.

3aoanue 1. 3yunTh TEOpETHUECKUIT MaTepuall. (pazoen 2.)

3aoanue 2. OTBETUTH HA KOHTPOJIbHBIE BOTIPOCHI.

3adanue 3. Beimomuuts 3a1auu 1o BapuanTam B cpeae Matlab/

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


https://biblio-online.ru/bcode/442328
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Bapuanmoi
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 BCKTOPOB a U b Z[HHHOﬁ n (3Ha‘leHH}I 9JICMCHTOB BCKTOPOB U UX
AJIMHY CTYACHT 3a4acT CaM) BBITIOJITHUTH Hp606p330BaHI/I$I N BBIYUCIICHHUA B COOTBECTCTBHH C
BApHUAHTOM.

Bapuanmui

21. B BeKkTope @ 3IIeMEHTHI ¢ HoMepaMu OT N1 10 N2 yaBOUTH, a B BEKTOpE D 3aMeHHTH MX
CpeIHUM apU(PMETHIECKUM.

22. Obpa3oBath HOBBI BekTop C = [al, a2, ..., an, b1, b2, ..., bn], onpeneauts ero
MaKCUMAaJIbHBIM 1 MUHUMAJIbHBIN 2JIEMEHTHI U IOMEHATH UX MECTaMU.

23. O6pasoBats BekTop C = [a], a2, a3, b4, bs, ..., bn] u ynmopsmouuTs ero mo BO3pacTaHuio U
yOBIBaHHUIO.
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24. O6paszoBath BekTOp C = [a3, a4, ..., an, b1, b2, b3] u mepecraBuTh 371€MEHTHI BEKTOpa C B
oOpatHOM mopsiike. Pe3ynbpTat 3amucarb B HOBBIIM BEKTOP.

25. [Ionmy4nTh BEKTOpP X, COAEPKAIIUNA yIBOCHHBIC 3HAYECHUS 2JIEMEHTOB BEKTOPA A, U BEKTOP
Y, COAepXaIlMii yTPOEHHbIE 3HA4YEHHs OJEeMEHTOB Bektopa b. OmpemenuTs cpenHee
apru(METHIECKOEe KaXKIOTO BEKTOPA.

26. Borunicnute  cpeaHee  apu(pMETHUECKOE O3JEMEHTOB JBYX BEKTOPOB. 3aMEHUTH
MUHUMAJbHBIN 3JIEMEHT [IEPBOr0 BEKTOPa HA MAKCUMAJIbHBIN 3JIEMEHT BTOPOTO.

27. Ilony4nTh JBa HOBBIX BEKTOPA, COCTOSIIMX U3 DJIEMEHTOB MCXOJHBIX BEKTOPOB, HAUYMHAS
¢ Homepa Nl 1o Homepa N2. HaiiTn cyMMy MUHUMAIIbHBIX 3JIEMEHTOB HOBBIX BEKTOPOB.

28. 3aMeHUTH HYJIEM MHUHHUMAIbHBIM 3JIEMEHT BCKTOpa a " MaKCHMAaJIbHBIM 3JIEMEHT BCKTOpa

29. BoruncnuTh NpOM3BEICHHE 3JIEMEHTOB BEKTOPOB ¢ HoMmepamu oT N1 mo n2. Haiitu
MUHUMAaJbHbIE 3HAYCHHs] BEKTOPOB U 3aMEHUTh IIOCIEJAHHUE OJJIIEMEHTHI BEKTOPOB UX
MUHUMYMaMHU.

30. O6pazoBarpb BekTop C = [a@2, a3, a4, b3, b4, ..., bn]. Dnementsr ¢ HOMepamu ot N1 10 N2
3aMEHUTH CPEAHUM apU(PMETHIECKAM DTHX DJIEMEHTOB.

3L .3apman Bektop x=1:9. IlonyunTe M3 HEro Marpuily 3-ro HOpsJKa, B KaXJOH CTPOKE
KOTOPOH 3amMcaHbl OCIEJ0BATEIBHO 3JIEMEHTBI BEKTOpA.

32. 3anan Bektop x=1:4. Co3marb Marpuny 4-ro MNOpPsAKA, 3JIEMEHThl KaXKIOH CTPOKHU
(cTonb1a) MaTPHULIBI SIBISIOTCS SJIEMEHTAMHU BEKTOPA.

33. 3aaHo 1enoe YMCIIO N U LEIOYUCICHHBIA BEKTOp. [IOBTOPUTH Ka) bl 2JIEMEHT BEKTOPa
n pas.

34. 3agaH BEKTOp, B KOTOPOM €CTb HYJIEBBIE 3J1€MEHTHI. Kax1blil HyJI€BOM 2JIEMEHT 3aMEHUTh
CpeaHUM apu(PMETHUECKUM JIEMEHTOB BEKTOpa

35. 3aman Bektop x=1:9. IloayunTes W3 HEro maTpuily 3-ro MOpsAKa, B KaXXIOM CTOJOIE
KOTOPOTO 3aMKCaHbI MOCIEeI0BATEILHO SJIEMEHTHI BEKTOPA.

36. 3aman Bektop x=1:4. Co3marh MaTpuily 4-ro mopsijika, Ha JHAroOHaIsX KOTOPOW CTOSIIU
OBl Ar1eMeHTHI BekTopa. Eciu nuaronans kopoue size(X), TO 3al0IHEHUE HAaYMHATh 1-TO BJIeMeHTa
BEKTOpA X.

37. 3ay1aH BEKTOP, B KOTOPOM €CTh HYJIEBbIE ieMeHThI. Kax/Ip1ii HyJI€BOM 2JIEMEHT 3aMEHUTh
MAaKCHMAJIbHBIM CPEAU JIEMEHTOB BEKTOPA.

3. 3apan Bektop x=1:16. [loayunte U3 Hero Martpuily 4-ro mopsaka, B KaXIOM CTOJIOIE
KOTOPOT'O 3alMCaHbl OCIE0BATEIBHO JIEMEHTBI BEKTOPA.

30. 3az[aH BCKTOpP, B KOTOPOM C€CTb HCHYJICBBIC JJICMCHTHI. Ka)KI[LIﬁ HeHyneBOﬁ OJICMCHT
3aMCHUTH MUHUMAJIbBHBIM CPEAH DJICMCHTOB BCKTOpPA.

40. 3a1[aH BCKTOpP, B KOTOPOM CCTb HCHYJICBBIC JJICMCHTHI. Ka)KIILIﬁ HCHyHGBOfI 9JICMCHT
3aMCHUTD CPEIHUM 3HAYCHUC CPEAN DJIEMCHTOB BEKTOpA

IlosnemeHTHEIE Oorcpanru ¢ BEKTOpaMu U MaTpHUllaMHU.

3aoanue 5. 1lpu nomoiy BCTPOEHHBIX (DYHKUUN Ui 3alOJHEHHS CTaHIAPTHBIX MaTpull,
MHJIEKCALlMM JBOETOYHEM U, BO3MOXKHO, OOBEIUHEHHUS, IOBOPOTAa WM TPAHCIOHUPOBAHMS
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MOJIY4UTh cienytomue Marpuilbl. [Ipumennts QyHKuMn oOpabOTKM JAaHHBIX M MO3JIEMEHTHBIE
oTiepaIiy IJIs HaXOKICHHS 3aJaHHBIX BEIIMYUH.

IlosnemMeHTHEIE orcpanru ¢ BEKTOpaMu U MaTprullaMH.

3aoanue 5. llpu nmoMomy BCTPOCHHBIX (YHKUWH A 3alOJHEHUs CTaHJAPTHBIX MAaTpPHIL,
MHJICKCAllMU JIBOETOYMEM U, BO3MOYKHO, OOBEIMHEHHs, IOBOPOTa MM TPAHCIIOHUPOBAHUS
MONYYHTh cienyrone Marpuibl. [Ipumenuts QyHKIHM 00pabOTKM JaHHBIX M IMO3JIEMEHTHBIC
OIepaINH JJIsl HaXOKACHHS 3aJaHHBIX BEJTHYHH.

Bapuanmoi

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 ClIeayronuX ToxaecTB (4B)C=A(BC),
A:| 2 4 1 J
(AT+B)C=A"C+BC,rne |1 —2 3

(1 3| 2 3
B= C=
42 ol ]

16. Bwmonnurs aeiicreus A(A%-B)-2(B+A)B nan matpunamu

l2 3 1| |2 ? 131
A=|-1 2 4\ B-1 0 5|
|5 3 0] | 5 13 21]
17. [IpoBeputb, ABIAAETCS I MaTpHUlla OPTOTOHAJILHOU

A= 59 quﬂ ,edelie= lqﬂ— Jw2ie=—1 =0
| —ESING  ECOSY | 3’

18. Pemuth MaTpuuHbie ypaBHeHUss AX=B u XA=B u BbIOIHUTH TPOBEPKY

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

3adanue 6 Vcnions3ys komaHay rand, co3nate BekTopa al(2xn), b(2n)x1, c1%(2n) coctosimue
W3 CIy4yailHBIX YHCeN, paBHOMEPHO pacmpeieNeHHbIXx B auamna3one or 0 mo 1. Mcmonw3ys
MATLAB, natitu:

a) CyMMY U Pa3HOCTh BEKTOPOB a | C,

0) mpou3BeieHNE BEKTOPOB C U b,

B) HaliTH cpellHee 3HAYCHHE DJIEMEHTOB BEKTOPA a,

T') BBIYUCITUTH CYMMY 3JIEMEHTOB BEKTOpa b,

1) HAUTH MUHUMAIIbHBIN U MAaKCUMAaJIbHBINA AJIEMEHTHI C, pe3yJIbTaT IPOBEPUTH COPTHPOBKOIA.

3aoanue 7 Beiectn 3naueHus Gynknuu x(f) Ha otpeske [n-3n] ¢ marom 0. 1, rae n—Homep
BApHUAHTA.



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
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2 3
e £y =050 |t o304 0) 2 F) =S8 @+ s 32
8+3smn(x) 1+ ctg(x)
15. Cosin’(y) s, . 30. Ccos’(xY) 3o .
flx)= m +e " In(9x—4) f(x)= 200 _6+e lg(2x+4)

3aoanue8 . I10AroTOBUTH OTYET B TEKCTOBOM PEIAKTOPE.

Jlureparypa.

OcHoBHast

3. Korkmn TI'JI. KomnbiotrepHoe MonenupoBaHue (U3MYECKHX  MPOIECCOB  C
ucnonb3oBanuem Matlab: yuebnoe mnocobue mms By3os/I'.JI. Korkun, JLK. Ilomos, B.C.
Yepkacckuii. — 2-e uzn.,ucnp. U mon. — Mocksa: U3natensctBo FOpaiit, 2020. - Ctp. 16 — 19.

4. MawmonoBa T.E. HWuadopmamnmonnsie texHomoruu. JlabopaTopHbIi NPaKTHKYM:
yueOHoe mocobue s cpenHero npodeccruonanbHoro oopasosanus/T.E. MamonoBa. — Mocksa:
UznatensctBo FOpaiit, 2020. Ctp. 82 — 85.

JononaurenpHas

3. Anncumosna, I'.JI. Ucnons3oBanne MATLAB npu uszydenun matematuku. Yactb
I:yue6. mocobue / I'.JI. AuucumoBa, C.U. ErceeBa, M./l. MpiuisiBueBa/ Munobpuayku Poccun,
OMI'TY.-Omck : Uzn-Bo OMI'TY, 2018 — ctp. [3nekrpoHHBIM pecypc| Pexum nocrtyna
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%9IE%D0%91%D0%98%D0%95%20-
%20%D0%90%D0%BD%D0%B8%D 1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1
%8B%D1%88%D0%BB.pdf

4. Kyp6arosa H.B., IlyctoBanoBa O.I'. OcHoBbl MatLab B npumepax u 3agauax:
yueOHO-MeToInYeckoe mocodue K MpakTUKyMy 1o Kypcy «llakeTel KOMIBIOTEpHON anreOpbi».
PocroB-Ha-/lony: IO®Y, - 2017. — ctp. 12 — 30. [DnekrpoHHBIH pecypc]. Pexxum mocryma:
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookMATLAB_Kurbatov
a_Pustovalova_ed.pdf

IIpakTuyeckas padora Ne 3. (8 yac) I'paduxa 2D.
Heaps HayuuThesi cTpouth rpadukn pyHkuuii B cpexe Matlab.
3amanus
3aoanue 1. O3HaKOMUTBCS ¢ TEOPETUUECKOHN YACTBIO.
3adanue 2. OTBETUTHh HA KOHTPOJILHBIE BOTIPOCHI.
3aoanue 3. Iloctpouts rpaduk GyHKIMU C MpUMeHEHHEM orepaTopa plot(t,y).
Bapuantsr.

L Y= cos(201), te[0,1], At=0,01
5 y(h)=esin’(10-1), te[0,1], At=0,01
3 Y(t)=e sin(20+), te[0,1], At=0,01
4 yui—e‘-cusl 20-t), t=[0.2], At=0.01

5 y(t)=e"sin’(20-t), t=[0,2], At=0.01


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

6. Y(h=e"cos’(20-1), t[0,2], At=0,01

7 y(ty=e"sin’(20-1), t[0.2], At=0,01
y(t)=Jt - sin(10-t), t=[0.4], At=0,02
g ¥(D=+t-sin’(10-t), t=[0.4], At=0,02
10, Y(O=tsin’(101), t[0.2], At=0,01

11 Y(O=(1-0rcos(20-1), te[0.2], At=0,01
1 ¥O=(1<"ycos(20), t<[0,2], A=0,01
13, y(t=sin’t=sin(10-1), te[0,x], A=0,01
v(t)y=cos t-sin(10-1), t[0.x], At=0,01

14,
15 y(t)=(1+e")sin(20-1), t=[0,2], At=0.01
l+sir13(l+ x?)
J} = ) ; s
16. NI+ x
x+8
r.!.l:I =
17. x
1+1g2 "
Y= 2
18. o
| —e*
19 y=4l-x".

P F . o
20 V=273 V.

3aoanue 4. lloctpouth B 0oqHOM OKHe rpaduku 1Byx GyHkimi y1(t) 1 y2(t) ¢ ucrmoibp30BaHuEM
omepatopa plotyy(...).

BapuanTer

1 (=106, ya(t)=cos(20), t=[0,1]. A=0.01
o wit)=10e", ya(t)=sin’(10-1), t=[0,1], At=0,01

3 vi)=10-¢™, ya(t)=sin’(20-1), t=[0.1], At=0,01

}f.[l_}: 10-¢", ya2(t)=cos(20-t), t=[0,1], A=0,01

&

yi()=10-€", yo(t)=sin*(20-1), t=]0.1], At=0,01

o1

vi(D=10-€", yo(t)=cos’(20-1), t=[0,1], A=0,01

o



7.

yi(t)=10-€", ya(t)y=sin"(20-1), t=[0.1], At=0.01

8. Yi=10-Jt . yAt)=sin(10-1), =[0.4], At=0,02

9.

10.

11.

12.

13.

14.

15.

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

vi(t)=10-1, vo(t)=sin( 10-t), t=[0.2], At=0.01

yi(0)=10-(1-t), ya(t)=cos(20-1), t=[0.2]. At=0,01

vi(D=10(17"), ya(t)=cos(20:1), t=[0,2], At=0,01

vi(t)=10-sin’t, yo(t)=sin( 10-t), t=[0.x]. At=0.01

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

yi(D=10-(14€"), yo(t)=sin(20-1). 1=[0.2]. At=0,01
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3aoanue 5. C nomonipto omeparopa plot(t,yl,’S1°,t,y2,’S2’) mocTpouTh B OJHOM OKHE Tpaduku
nByx pynknuid y1(t) u y2(t). [Ipu mocrpoennu rpadukoB Bua GyHKIUH, TPEICIIbI, IIar N3MEHECHUS
apryMeHTa u napaMmeTp S BBIOpaTh ¢ HCIOIb30BaHUEM Ta0I. 3

Tabmuua 3

Ba-
pHa OynKkunn [Mapaverpet (uBeT muHUK, THI MAPKEPA, THIL THHHH)
HT
l 2 3
| ¥ [t}=e’u’r‘t¢ te[0,2x], At=0,2 Kenrriii, Touka, cruomHas

ya(t)=cos(3-1), te[0,2a], A=0.2 Po30BRIiL, KpY#OK, IYHKTHpHAA
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(t)y=e", te[0,2a], A=0,2 JeneHslil, TPEYTONEHHK BEPIIMHOIN BIEBO, CIOWHAA
3 - 3 Cinuil, TpeyronsHHK BEPIIHHON BIPABO,

ya(t)=sin’(t), te[0,2x], At=0,2 nyETHpHAR
4 [ (1)=0,05-¢', te[0,2x], At=02 YepHelii, nATHKOHEYHAN IBE34, IWTPHX-IYHKTHPHAA

(t)

y2(t)=60-cos(2+), t=[0.2x], A=02

Kenrriil, 3HAK IULOC, WTPHXOBAA
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1 2 3
5 ¥ (ty=0,1-e", te[0,2x], A=0,2 e, KBAAPAT, WTPHX-MYHTKTHPHAR
ya(t)=60-sin" (1), te[0,2x], At=0.2 Po30BHlii, poMD, urpixosas
vi(t)=0,1-e7", te[0,2a], At=0,2 lNonyboil, TpeyroNbHUK BEPUIHHOI BHI3, CIUIOWHARA
 |3a0=60c0s'(@0), 1e10.2n] a2 | KPAEHHE TpeyTORA BepULHOR s,
7 ¥ (ty=0,1-e7, t=[0,2x], A=0,2 PozoBkIil, 3HAK IHOC, NYHKTHPHAA
ya(t)=60-sin"(3-1), t=[0.2x], At=0.2 lNony0oil, NIATHKOHEYHAA 3BE313, IITPHX-IIYHKTHPHAA
g | (t}=-.ft- , te[0.2x], A=02 3eneHslil, IWECTHKOHEYHAA B34, WTPHXOBAA
va(t)=2,5-sin(t), te[0.2x], At=0.2 JKenTelii, TOUKa, CIUOLIHAR
g | W (=4t , te[0,2n], At=0,2 PosoBblii, KPY#OK, NIYHKTHPHAA
ya(t)=2,5-sin"(t), te[0,2a], At=0.2 lNonyDoil, KpecTHK, WTPHX-NIYHKTHPHAA
10 vi(ty=t, te[0,2 7], At=0,2 KpacHglil, 3HaK noc, WTPHXOBAA
ya(ty=8-sin(10-1), te[0,2x], A=02 3eneHslil, TPEYrOIBHHK BEPIIMHO BIEBO, CILIOLIHAS
oy (t)=1-t, te[0.2 7], At=02 E;;-I::—I:TIPII::THHLHHH BEpPLIHHOII BIPABO,
yva(ty=6-cos(t), te[0,2x], A=0.2 YepHeiil, NATHKOHEYHAA 3BE34, IITPHX-ITYHKTHPHAA
12 I [t}=l—e_1, te[0,2x], At=0.2 esrTelii, 3HAK IUIIOC, IUTPHXOBAA
ya(ty=2-cos(t), te[0.2x], A=0.2 KpacHglil, KBaapar, WTpHX-NYHKTHPHAA
13 LY (ty=sin’t, t[0,2x], At=0,2 PozoBelii, pomd, urrpuxosas
ya(t)=sin(10-t), te[0,2x], At=0.2 lNonyDoil, TpEYroNbHHK BEPUIHHOI BHI3, CIUIOWHAA
e e e L
va(t)=sin(t), te[0.2x], At=0,2 Po30BBIil, THAK IUTHOC, IYHKTHPHASA,
15 LY (=0,1-(1+e"), te[0,2x], At=0.2 lNony0oil, IATHKOHEYHAA 3BE3]a, WTPHX-NYHKTHPHAA
y2(ty=060-5in(t), t[0.2x], A=0.2 3eneHslil, WECTHKOHEYHAA B34, WTPHXOBAA

3aoanue 6. C nomompio oneparopa stem(t,y2,’S2”) moctpouts rpadux GyHkuun y2(t).
ITpu nocTpoenun rpaukoB BUI PYHKIMMA, IpeAesbl, ar H3MEHEHHU apryMeHTa U apameTp S
BBIOpaTh U3 Tab. 4
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Tabnuua 4
Bapun- Dk -
anT VHKLIHH [TapameTprl (LIBET NHHHI, THII MAPKEPA, THI1 JIMHHH)
1 2 3
1 ya(t)=cos(t), te[0.2x], A=02 PozoBhIL, KPYKOK, NYHKTHPHAA
2 ya(t)=sin’(t), te[0,2x], 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], 3eneHslii, 3HAK IUHOC, INTPHXOBAN
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 y1(1]=6ﬂ-sin3{3l]., te[0,2a], 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 | Kpacusiii, kaapar, WTpux-NyHKTHPHAsA
13 | ya(t)=sin(10-t), te[0,2x], At=0,2 | Fonyboii, TpeyronbHHK BEPIIHHON BHH3, CIUIOWIHAA
14 | y(t)=sin(t), t=[0,2x], At=0.2 Po30BRIil, 3HAK IUTIOC, IYHKTHPHAMA,
15 | ya(t)=60-sin(t), te[0,2x], At=0,2 | 3eneHslii, WECTHKOHEYHAA 3BE3/A, IWTPHXOBAA

3aoanue 7. C nomomipio oneparopa stairs(t,yl,’S”) moctpouts rpadux ¢pynkmmn yl(t).
[Tpu nocTpoennu rpadukoB BUI PYHKIUIA, TIPEACIIb, AT U3MCHEHHUS apryMEHTa U TlapameTp 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 nomomipio onepatopoB loglog(...), semilogx(...), semilogy(...) mocTpouts rpapuk

¢ynkuun y(t). Ilpu noctpoenun rpadukoB Bua QyHKIMHA, Ipeaesl U Iar H3MEHEHHs apryMeHTa

BBIOpaTh U3 Tabm. 7

Bapuanmui



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

87

3aoanue 9. lloctpouth rpaduk mapameTpudeckoin GyHKIMH y(X) ¢ TpUMEHEHHEM orepaTopa plot(...).

Bapuantst

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

2 x(t)=sin(t), y(t)=10-cos(t), t=[0,2xn], At=0,1

x(t)=cos(10-t), v(t)=e -sin( 10-t), t=[0.2=],

3 A=0,03

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

4 A=003

x(t)= q'rl_-cm;{ 10-t), y(t)=e -sin(10-t), t=[0,1],

5 A=0,03

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

6 A=0.03

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

A=0.03

(t)=arctg(t)-cos( 10-t), }-‘{t}—sin:{t}-sin{:'ﬁ't]l..
8. te[0.1]. At=0,03
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x(ty=cos(t)-cos(10-t), y(t)=sin(t)-sin(5-t),
g te[0,1], A=0,03

x(t)=cos™(t)-cos( 10-t), y(t)=sin"(t)-sin(10-t),
10. t=[0.17. At=0.03

x(t)=cos(t)-cos(cos(10-1)),
y(t)=sin(t)-sin(sin(10-)),
11 te[0.2a], 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-t)), y(t)=t"sin(sin(5-t)).

13 te[0.2n], A=0,01

x(t)=t"-cos(cos(5-t)). v(t)=t"cos(sin{5-t)),

14, te00.27], A=0,01

x(1)=t" - cos(cos(5t)).
y(t)=sin"(1) - 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), 1€[0-2m]:At=0,01

3aoanue 10 CoctaBUTh OTYET B TEKCTOBOM PEIAKTOPE.

Jlutepatypa.
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bGFiLnBkZiZsciOoyMTMmbWItZT1wZGYmbDEwbjlydSZzaWduPWViOTYWMjUyMWRIMijgwNzZjZWM4YTg10
WRINmMRhM2RkIJmtleW5vPTAiIfQ%3D%3D&lang=ru

4. JlazapeBa, T.W., MapteinoBa W.b., PakoBa N.K. Pemenue 3amau B cucreme Matlab:
npakTudeckoe nocoodue / T.M.Jlazapea, .B. MapteiHoBa, M.K. PakoBa; banr. roc. TexH. yH-T. —
CIIo., 2013. - 110 C. [Onexmponnwiii pecypc]. Peocum docmyna:
http://library.voenmeh.ru/cnau/XZKbCUpgllQ10Kkl.pdf

IIpakTnyeckas padora Ne 4. (8). [lporpammupoBanue B cucreme MATLAB. M-gaiiasb u M-
¢ynkuun PemieHne THNOBBIX BHIYUCIUTEILHBIX 3a1a4 B cucteMe MATLAB

Heab HayunThest padorars ¢ paitiamMmu-nporpammamu u ¢aitia-gyHKuusMu.

3aganus

W3yunTh TeopeTuueckuii MaTepuan MeToauuku (tema 5.1 u 5.2)

OTBeTUTDH Ha KOHTPOJIbHBIC BOIIPOCHI

2. Coszpaiite M-¢dynkuuto no Bapuanty 3aganus. Coxpanute Qaitn ckpunta M-QyHkuuu c
pacmupenreM .m (Hanpumep, Familya.m) B paboueii nanke. [IpoBepuTh KOMaHAHBIN KO U
3amycTuTh M-(yHKIIHIO Ha BBITIOJHCHHUE.
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Bapuant DyHKIHA Bapuant MyHKIHA
i |+ 13 2+02
S = +2n S ==
2 2 3. -1/3r 14 A
f(l-]:H—E f{x}ze—x X +ﬂ.2
0,03+3x Vox® +2x
3 x'+2-e™ 15 [+
f)= 5+3x%° f{x}_ﬂ_[}3+25r
4 f{x}—'r1+2'ejx 16 _Ij+2'€_j:
J10+35° TR
3 x*+2-e" 17 ' +3e
(x)=10x+—25 (x)=10x+2—25
4 110+ 3x° 4 J10+3x°
6 x+3-e" 18 r+02
f{x]=]2x“-4~——-‘r =" .
Ja+2x JO=e o
7 x+3-e” 19 “+02
floy=12x" + 222 )z e |EF0.
Va4 + 2x7 Jx)=e X' +2x
& _ s x+3e’ 20 . X+3-e "
flx)=5x" + ——— flx)=3x + —
Nad+2x N+ 2x°
9 . s x+3-e’ 21 i ., x+3-e”
fx)=5x" + —— flx)=5x + —
V4 +2x° A+ 2x
10 _ . X+3-e’ 22 i , X +2.e"
f(x)=5x"+ ——— flx)=x" + ——
v+ 2x° 44 2x°
11 , x +3-e" 23 _ ., Xx+3-e”
flx)=15x" ¢+ =2 fx)=5x" + e
Wvad +2x° 14+ 2x"
12 x+3-e" 24 . x+3-e"
fx)=Tx)+ — f(x)=10x" + —=
N14+ 257 4+ 2x°

3aoanue 3. Coznaiite aBe m-QYHKUUMU CO CHELUANBHBIMHU IepeMeHHbIMH (Talia.2) u
BBI30BUTE MX B KOMaHJAHOM OKHe. Tabnuna 2 — CrennanbHble IepeMeHHbIe



Tabnuua 2 — CneuuansHeie nMepeMeHHblIe

Hua Haznauenue nepemeHHoil
ans Mocnenuuit pesynbrar, ecliv BeIXO/HAA nepeMeHHas He ykaszana, to MATLAB
) HCIOB3YET MEPEMEHHYHD ans
ens TounocTs BRMMCIEHHIT ¢ NUABAIOWE TOYKOIL; Onpelensercs JUIHHOA MAHTHCCH H
P s PC eps = 2.220446049250313e-016
realmax MakcHMansHOE YHEIO ¢ IaBaIe TOUKOil, npeacTasuMoe B KoMmibiotepe; ans PC
© |realmax = 1.797693134862316e+308
realmin MUHHMANBHOE YHCIIO ¢ N1aBaoLeil TOUKOIL, npeacTauMoe B komnetotepe; 1 PC
realmin = 2.225073858507202¢-308
pi CrneumansHas nepeMeHHan s ynena p: pi=3.141592653589793e+000
L] CneunalbHele NepeMeHHbIE U1 0003HAYEHHA MHHMOMH e1HHHLb]
inf CneunanbHas nepeMeHHas s 000IHAYEHHA CHMBOJIA GECKOHEYHOCTH
NaN CneumanbHas nepemMeHHas s 00OIHAYEHHH  HEONPEISISHHOID IHAYEHHH -
) peaynsrara onepauunii Tuna: 040, inffinf
computer CneumanbHas nepeMeHHas 1A 0003HAYEHHA THIIA UCHOIBIYEMOID KOMIIBHOTEPA,
PUET | 1as PC - PCWIN
o CrneunansHas nepeMenHas s 0003HAYEHM KOIMYECTBA onepaunil ¢ nnasatolei
ops .
P TOYKOM
version CrneumanbHas NEPeMeHHas U XPAHEHHS HOMEPa HCNOAL3YEMOH BEPCHM CHCTEMBL

MATLAB

4. IIpoBepbTe KOJIMYECTBO APTyMEHTOB I (QYHKIIUU U3 3aaHUSI.
5. Cpopmupyiite BEIXOJHOM MaccuB Varargout.

3adanue 4. BoruucnuTh 1 BBIBECTH Ha I1€YaTh 3HAUEHUS ONPEEIEHHOr0 UHTErpaiga MeTo1aMu
pSMOYTOJIbHUKOB, Tpaneuuii 1 Cumiicona. /laHHble B3sTh U3 TaOJIMIIbI BAPHAHTOB.
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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. BoluuCcnuTh 3HAYEHUS OINPENEICHHOIO MHTErpajia, ucnoiibdyss meton Monte Kapio
(popmysbl IPSIMOYTOIBHUKOB, Tpaneuuit 1 CUMIICOHA).

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

Bapuantsr:

1) y= Log[x], {x or11010, mar 0.2}
2) y=exp[x], {xX ot 0m05, mwar 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, {Xxor0m05, 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 or 0 x0 10, mar 0.2}
10) y= cos[x], {x ot 0 xo pi, mar pi/50}
11) y=log[x], {xoT1m0 10, mar 0.2}
12) y=exp[x], {X ot 0 1o 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 o5 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 m02*pi, marpi/50}
19) y=sqgrt[x], {x oT10 m0 20, mar0.5}
20) y= cos[x], {x ot pi g0 2*pi, war pi/50}

3aoanue 6. BeInonHUTS 11. 1. 4 IpK yBEJIMYEHNH 11ara B 2-pa3a, yMEHBIICHUH 11ara B 2-pa3a U B
10-it pa3. CpaBHUTH pe3yabTaTHI.

3aoanue 6. Pemuenne ypasuenuii B MATLAB

3amaua 1. Pemenne HEMMHEWHOTO ypaBHEHUSI.

& Co3nate M-¢pynkuuto ais pynkuuu f1(x).

#Co3nath (aiin nporpammsl. BBecTu TekcT 3aryiaBus 3aa4u, KAK KOMMEHTapHH.

%BeiBectu y(x)=f1(x) B Buzne XY rpaduka. Ilo Hemy onpenennuts NpuOIMKEHHO KOPHU YpaBHEHUS
y(x)=0. Ecnu kopHH Ha rpaduke He NPOCMATPUBAIOTCS, TO HM3MEHUTh NpeAeibl HU3MEHEHHUs
apryMeHTa u IOBTOPUTH ONEepallnu.

& J[7151 KaX/10r0 KOpHsI HAWTH TOYHOE 3HaYeHHE, UCTIOIb3Ys PyHKIMIO fzero.

& CopMHUpOBaTh CTPOKY C pe3yIbTaTaMH U BBIBECTH €€ B 3ar0JOBOK OKHA rpaduka.

3anaya 2. Pemienue cucteMsl U3 IBYX HEJIMHEMHBIX YPaBHEHUH.

#Coznare M-pyukimu aist Gyakuuit £2(x) u £3(x) = f1(x) -f2(x).

#Co3nath (aiin nporpammsl. BBecTu TekcT 3aryaBus 3aa4u, KAk KOMMEHTapHH.

«BriBectn fl(x) u f2(x) B Bume XY rpadukos. Ilo Hemy ompenenuts NpuOIMKEHHO KOPHHU
CUCTEMBI ypaBHEHUH, Kak KOOpIMHATHI Touek nepeceuenus rpagukos f1(x) u f2(x). Eciu kopHu Ha
rpa¢puke He NPOCMATPUBAIOTCS, TO H3MEHHUTH IpeleNbl M3MEHEHHUS apryMeHTa U IOBTOPHTH
olepaluu.

& J[7151 KaXK10Tr0 KOpHS HaliTH TOYHOE 3HaueHHe, UCTIoNb3ys QyHKIUIO fzerok nepemMeHHoOM {3(X).

& ChopMHUpOBaTh CTPOKY C pe3yIbTaTaMU U 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 0 4 4 5( TOcos(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 40c05(%72) |

7. Chopmupyiite otyer nmo pabdore. OTYeT O BBHINOJHEHHOW paboTe JOMKEH CONEpKaTh
collep)KaHue, 3aJaHusl U KpaTKUA TOPSAJOK HX BBINOJHEHMs, TaOJNUIbI HMCXOIHBIX JAaHHBIX,
MPOrPaMMHBIN KOJI, PUCYHKH C PE3yJIbTaTaMH BBIYUCICHUH.

Jlureparypa
OcHoBHast
3. Korkmn TI'.JI. KommbeloTepHoe MojenupoBanue (U3HUYSCKUX  IPOIECCOB €

ucnonb3oBanuem Matlab: yuebnoe mocobue mms Bysos/I'.JI. Korkun, JL.K. Ilomos, B.C.
UYepkacckuii. — 2-e u3z.,ucnp. M gomn. — Mocksa: M3narensctBo HOpaiit, 2020. - Ctp. 19 - 20.

4. MamonoBa T.E. WHdopmanmonnsle TtexHonoruu. JlabopaTOpHbIl NpPaKTUKYM:
yuebHoe mocobue s cpeanero npodeccuonanbHoro odpazosanus/T.E. MamonoBa. — Mocksa:
W3znarensctBo FOpaiit, 2020. Ctp. 51 — 60.

JlomosHuTeNbHAS
5. MatLab. Uro Takoe ¢pynkuun? Kak co3nare ¢pyHkumo? [DnekTpoHHbI pecype]. Tum

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

2. 3HaKOMCTBO C Matlab. [DnekTpoHHBIH  pecypc]. Pexxum  mocryma:
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/J1a6%2031HakoMcTB0%20¢%20MATL
AB%202017.pdf

6. Jlazapes FO. ®. Hauana nmporpammupoBanus B cpeae MatLAB: Yue6noe mocobue. - K.:
HTYY "KIIN", 2003. — 4245nexTponnsiii pecypc]. Tunm mocryma: https://umdarazum.com/wp-
content/uploads/2014/04/Matlab-Lazarev.pdf

7. Jlazapesa T.U., MapteiHoBa W.B., PakoBa N.K. Pemenne 3amau B cucreme Matlab:
MPaKTUYECKOe rocobue. [DnexTpoHHBIH pecypc]. Pexxum JIOCTYyTIA:
http://library.voenmeh.ru/cnau/XZKbCUpqgllQ10KkI.pdf



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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8. Ocobennoctu cuctembl MatLAB s pemenus 3a1ad BBIYUCIUTEIBHOW MaTEMaTUKH:
yuebHoe nocobue / coct. E.A. KouerypoBa; ToMckuili monuTeXHU4eCKU YHUBEPCUTET. — TOMCK:
N3n-Bo Tomckoro mnonurexHuueckoro yHuepcutera, 2013 — 110 c. [DnekTpoHHBI pecypc].
Pexxum moctyna: https://docviewer.yandex.ru/view/250290661/?page=1&*= %3D&lang=ru

MeToanyeckne yKa3aHusi K BbINIOJTHEHHIO pa0oThlI.

3aoanue 2. Co3gate M-yHkiuio no Bapuanty 3ananus. CoxpaHuth (ain ckpunta M-
byHKIMK ¢ pacmmpeHueM .m (Hanpumep, Familya.m) B paGoueii manke. [IpoBepuTh KOMaHIHBIN
Koa W 3anmycTuth M-QyHKiuio Ha BbimonHeHue. Crtpykrypa M-¢aiina ¢yHKIMM € OZHMM
BBIXOJTHBIM TTApAaMETPOM HMEET BHI:

function var = f _ name (Crrcox mapameTpoB)

% OCHOBHOI KOMMEHTapUH, €CIIM HEOOXOAUMO.

% JlomOTHUTEIBLHBIM KOMMEHTAPHH, €CJTH HE0OXO0IUMO.

Teno nmporpamMMsl ¢ JII0OBIMU BBIPRKEHUSIMH. Var = BBIPAKCHHE

M-aiin pyHKIM 001a1aeT CASAYIOIMMMHI CBOMCTBAMU:

M-¢aiin HaumHaeTcss ¢ KJIIOYEBOro cioBa function, mocie KOTOPOro yKa3bIBaeTCs HMS
HNEPEMEHHOI var — BBIXOJHOI'O Iapamerpa, uMs camoil ¢pyHkuuu f name M CHMCOK €€ BXOAHBIX
[apaMeTpoB, OTAENEHHbIX 3anaToil. Umsa M-daiina GyHKIMM JOJKHO COBIAJATh C UMEHEM CaMOi
¢ynkuuu (f  name). MATLAB aBTOMaTHueckd NpPUCBAaMBAaET JAHHOE MMsI IPU BBINOJIHEHUU
KOMaH/1bl Save as.

Pesynprar BbIONHEHUS M-¢aiina QyHKIUMM HpuUcBauBaeTCs HWMEHH (YHKLIHH, KOTOpOe
MOYKET UCTIOIB30BATHCS B MATEMATUYECKIX BBIPAKEHHX TOJ00HO GyHKIUAM sin(x), log(x) u T. 1.

Bce mnepemennsle, wucnonp3yemble B (aiie-(QyHKIMH, SBISIOTCS JIOKAJIBHBIMHU, T.€.
JEMCTBYIOT TOJBKO B Ipe/eiax Tesa (GyHKINH.

IlocnenHsss KOHCTPYKLUS Var=BbIpaK€HUE BBOIUTCA, €CIU Tpedyercs, 4ToObl (PYyHKIUSA
BO3Bpallaia pe3yJbTaT BEIYUCICHUH. BMECTO MMEHN var MO>KHO HCIIOIB30BATh JII000€ APYroe UMsl.

@aiin-pyHKIMS ABISIETCS CaAMOCTOSTEIbHBIM MIPOrPaMMHBIM MOJYJIEM, KOTOPBIH CBSA3aH C
JIPYTUMH MOJYJISIMU M TOJIOBHOM MTPOrpaMMO¥ uepe3 BXOJHBIC M BBIXOIHBIC TTAPaMETPHI.

IIpu BbI30BE (ailia-pyHKINN OH KOMIWJIUPYETCS U 3aTEM UCIOIHSIETCS.

M-¢aiin pyHkIMs JOTKEH COXpaHATHCS B Balll pabo4nii KaTajor.

Ha3naueHue KHONOK MaHeIu MHCTPYMEHTOB PEIaKTOpa/0OTiaaumKa cielyrolee:

New — co3ganue HoBoro m-(aiina;

Open — BBIBOA OKHa 3arpy3kH (aiina;

Save — 3ammch ¢aiina Ha IHCK;

Print — nevarth coAepKMMOT0 TEKYIIEro OKHA PeaKTopa;

Cut — BeIpe3aHue BBIJICIICHHOTO ()parMeHTa U MEPEHOC ero B Oydep;

Copy — KonupoBaHuUE BbIIETICHHOT0 00beKTa B Oydep;

Paste — pasmemienue ¢pparmenta u3 0ydepa B MO3UIMHA TEKCTOBOTO Kypcopa;

Undo — oTMeHa npe/iecTBYIOIIeH Onepaium;

Redo — moBTOp OTMEHEHHOM OTepaIlny;

Find text — HaxoxaeHHE YKa3aHHOTO TEKCTa;

Show function — noka3s ¢pyHkIwH;

Set/Clear Breakpoint — ycraHoBKka min cOpOC TOYKH MPEPbIBAHKS BBINOJIHEHUS KOMAaH/IbI
WA TIPOTPAMMBIL;

Clear All Breakpoints — cOpoc Bcex TO4YeK IpepbIBaHus;

Step — BBIMTOTHEHHE TIara TPaCCHPOBKH;

Step In — nmomaroBasi TpacCUpOBKa C 3aX0/I0M B BbI3bIBaeMble m-(ailibl;

Step Out — nomarosast TpaccupoBka 0e3 3aX0/1a B BEI3bIBaeMbIe M-(aiiisr;

Save and Run — coxpaHeHue 1 3aIyCK MPOrpaMM Ha BBIIOJTHEHHE;

Exit Debug Mode — BbIxoj U3 pexuMa OTJIaJKUA IPOrPaAMMBI.
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J171s BBITIOJNIHEHUA 3aJjaHUsI HY>KHO CO3/1aTh HOBBIN CKpUNT MyTeM BeiOOpa BKiIaaku Editor u
kHonku New (Create New Document). B mosiBuBIIeMcsi okHe pefakTopa HabpaTh MPOrpaMMHBIN
KOJI, 3aT€M COXPaHHTb €ro B BUJIE:

function result=myfun(x)

% GyHKIUS A7 BBIYMCICHUS 3HaUeHUsl QYHKIUU

%

%

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

B koMaHHOM OKHE BBOJAMM IIPOTrPAMMHBII KOJI:

x=0:0.02:10;

% Bxoguble 3HaUeHUS n3MeHs0Tcs oT 0 10 10 ¢ marom 0,02

y=myfun(x);

%BbI30B (QYHKIIUU

plot(x,y)

% moctpoenue rpaduka GyHKIUU

hold on grid on

% HaJI0XEHHE CETKU Ha rpaduK QyHKIIUU

% Ha sKpaHe 0ToOpakaeTcsi pe3yabTaT BHIYMCICHUI

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. CospaiiTe aBe M-QYHKIMHM CO CHEHUAIbHBIMU NEPEMEHHbIMH (Tabn.2) u
BBI30OBHUTE UX B KOMaH/IHOM okHe. Tabnuia 2 — CrenuanbHbIe IepeMEHHbBIE

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

>> UmPi (2)

ans =

6.2832

Puc.7 — Pe3yneTat BEI30BA (DYHKLHH

3aoanue 4. IlpoBepbTe€ KOJIMYECTBO APTYMEHTOB JUII HEKOTOpoil (yHKuuu. DYHKIUU
nargin u nargout Mmo3BOJSIOT ONPEAETHTh KOJMYECTBO BXOJHBIX M BBIXOJHBIX apryMEHTOB
BbI3bIBaeMON (YHKIIMU. DTy MH(OpMAIUIO B AajJbHEWIIEM MOXXHO MCIIONB30BaTh B OIEpaTopax
YCIIOBUS AJI1 U3BMEHEHUS X0/a BBIYMCIEHUN

function c = testargl(a,b)
if(nargin ==1)
c=a"2;
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elseif (nargin == 2)
c=a+b;
end

>> testargl(3,5)
ans =

8
>> testargl (3)
ans =

9

Puc. 8. Pesynerar Be130Ba (hyHxImy testargl

3aoanue 5. Co3nmanue M-daiiioB co crnuckamu aprymentoB @yHkium varargin u
varargout 1mo3BoJISIOT IIepeaBaTh MPOU3BOJIBHOE KOJINYECTBO BXOAHBIX U BBIXOIHBIX APTYMEHTOB.
Cucrema MATLAB ynakoBbIBaeT Bce 3aJaHHbIE BXOJHBIE M BBIXOJHBIE APIYMEHTHl B MacCHUB
syeek. Kaxmas siaeiika MOXKET cojepiKarh 000N THI M JII000€ KOJIMYECTBO JaHHBIX. [Ipumep
@yHKIMS testvar JOMyCKaeT B KAa4eCTBE BXOJHBIX apryMEHTOB JH000€ KOJIMYECTBO BEKTOPOB M3
JIBYX 3JIEMEHTOB U BBIBOAUT HA dKPAH JIMHUU, UX COCAUHSIOIINE.

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)

Oyukuus testvar MmoxeT padoTaTh ¢ BXOAHBIMU CIICKaMH Pa3HOM JITTHHBIL.

[Tpumep BoI30Ba hyHKIIMH: testvar

([-52], [-3 6], [24], [51])

dopmMupoBaHKE BXOIHOIO MacCcHBa varargin.

HOCKOJ’ILKy CIIMCOK Varargin XPpaHUT BXOJHBIC AapPryMCHTBI B MACCHBEC AYCCK, TO
H€06XOI[I/IMO HUCIIOJIB30BAaTh MHACKCHI AYCCK IJId U3BJICUCHUS NAHHBIX. I/IHJIGKC STYEUKU COCTOUT U3
ABYX KOMIIOHCHTOB: - UHACKC B q)HprHBIX CK06KaX; - HHJACKC B KPYTJIBIX CKOOKaXx.

IIpumep:

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

®opMupoBaHHE BBIXOJHOI'0 MAaCCHBa varargout.

HpI/I IMPOU3BOJIBHOM KOJIMUCCTBC BbIXOAHBIX APryMCEHTOB HX HCO6XO)II/IMO YIIaKOBaTb B
MaccuB siueek varargout. UToObl ompeIeTuTh KOJIMYECTBO BBHIXOJIHBIX apTyMEHTOB (PYHKIIMHU, HAI0
UCIOJIb30BaTh (PYHKIHMIO nargout

IIpumep

CJICIIYIOH_IaSI (I)YHKI_II/I}I HUCIOJIB3YCT B KauCCTBC BXOIda MACCUB U3 ABYX CTOJI6LIOB, rac
nepBbId CcTONOE - MHOMKECTBO 3HAUEHUH KOOPJAMHATHI X, @ BTOPOH - MHOXKECTBO 3HAUYEHUU
KOOpAUHATHI Y. (I)YHKI_II/I}I p8.36I/IBaeT MaCCHUB Ha OTACIBHBLIC BCKTOPHLI, KOTOPBIC MOTYT OBITH
nepeaansl B QyHKIUIO testvar B KauecTBE BXOIOB.

function [varargout] = testvar2(arrayin)

for i = 1:nargout

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

end
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Omeparop mpucBaWBaHUs B IHKIE fOr MCIONB3yeT CHHTAKCHUC MPHUCBAaMBaHHUS MacCHBOB
siyeek. JIeBast yacTh oneparopa MpUCBauBaHUs UCIONb3YET (GUTypHBIE CKOOKH, YTOOBI YKa3aTh, UTO
JIaHHBIC B BUJE CTPOKHM MaccHBa MPUCBAMBAIOTCS stueiike. [l BpI3oBa QyHKIMHU testvar2 MOXKHO
UCIIOJIb30BATh CIIEAYIOIINE OIIEPaTOPHI:

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

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

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

Puc.9. PezynbraT BRI30Ba (hyHKUMHK testarg2

IIpakTuyeckas padora 5. (4 4.) Pemenue 3a1a4 MOJEIMPOBAHNS TAaHHBIX U 3HAHUHN

Heab: ocBouth co3ganue (aiinoB-cueHapueB U (aiaoB-QyHKIUNA NpU TOCTPOSHUU
MaTEMaTUUYECKUX MOJIEJIEN.

3aganuda:
3aoanue 1. HamucaTh CKpunT-(haii A1 perieHus 3a1a4u U3 00J1acTH MaTEMaTUKHU WA (DU3UKH.

BapuaHTbl HHAMBUAYAJbHBIX 321aHUI

Bapuanm 1. B renmoleHTpUUECKON cucTeMe OoTcueTa 3eMilsl JBUXKETCS MO OKPYKHOCTH
pamuyca R;=1,496-1028 km (mepmon obpamenns T7,=3,156-10" c). Koopamnarel 3emmm
OTMCHIBAIOTCS 3aBUCUMOCTSIMH

27

X;(1)=Ry cos Tl

[+, ‘ Y,(t)=R, sin

2n | B
| T 00 %00
JIyHa, B CBOIO OuYepesb JBIKETCS BOKPYT 3eMJIM MO OKPY/KHOCTH paauycoM Rz=3,844-10°

kM (mepuos obpamenus To=2,36-10° c). Koopmunatel JIyHBI B TIeOLEHTPHYECKOH CHCTeMe
KOOpJMHAT:

)
X', (1)=R, COS[,}T{I], 7', (t)=R, sin[znrj )

2 2
= =

[Toctpouts opbuthl 3emsin u  JIyHbI B TIeNIMOLIEHTPUYECKOM CHUCTEME KOOpAMHAT.
[TpomonenupoBaTh, Kak HM3MEHHUTCS KapTHMHAa MpU Jpyrux 3HadeHusx Rz u Tz, Hampumep mnpu
R2=3,844-10" kM, T2=2,36:10° c.

Bapuanm 2. TlonyuyuTb aMIUIMTYJHO-4aCTOTHYIO U (a304acToT- HYIO XapaKTepUCTUKU
(AUX u ®YX) nudposoro pekypcuHoro ¢punabtpa N-ro nopsaka:
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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 quckperusauun. punars Ty =0,001 ¢, N =2, @74—u3mensts ot 0 10 .
3Ha4YeHUsT BECOBBIX KO3((PHUIIMEHTOB BBOIUTH C KJIABUATYPHI:
a,=1; a; =-2,208; a,=1,208; b, =-0,848; b, =0,36.

Bapuanm 3. B ynbTpa3ByKOBOM J€(PEKTOCKOINE IMOMCKOBBIA JJIEMEHT (M31ydaTellb
yIbTPa3BYKOBBIX HMITYJIbCOB M MPHUEMHUK OTPAKEHHBIX CHTHAJOB) COBEPLIACT ABUKCHHE U3
OJIHOTO KpalHEero MoJIOKEHUS B IPYro€ U OCTaHABINBACTCSI.

Marematudeckas MOJI€Ib 3aKOHA U3BMEHEHUS YCKOPCHUS:

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

0, 1, <t<ty,

g()=
. r—t .

— g, sin(m L), [ <t<iy.

| t—ty
[Tony4unTh BhIpa)KEHHUS IS 3aKOHOB M3MeHeHHs ckopoctu V() m mytu S(t) u mocTpoutsb

zagucumoctH g(t), v(t), S(t) ams ciaeayrommx HCXOIHBIX TaHHBIX
tb=0,1¢;t=0,9c¢; tc=1,0 c; gmn =10m/c.

Bapuanm 4. IlocTpouTb TpPaeKTOPHUIO CIyCKa KOCMHYECKOIO ammapara B TPEXMEPHOM
IIPOCTPAHCTBE.
3aKOHBI U3MEHEHUS COCTABIISIFOIINX YCKOPEHUS:

y
gx() =g COS(T{r—),
k

f
g}-(f) = g_‘.-‘m COS(H?)*

e

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

o

[TyTrem IBOMHOIO MHTETPHUPOBAHHUS TOJIYIUTH 3aKOHBI H3MeHeHus koopauHaTt X(t), y(t) u
h(t) m1st cieyromux HaYaaIbHBIX YCIOBUH:

x(0) =y(0) = 0; h(0) =250 xm;
Vy (0) =vy (0) = 8/+/2 1a/c; v =(0)

Ucxonupie nannbie: gxm = gym = g; ghm = -49; g = 9,8 M/CZ; tk = 5 MuH; War U3MEeHEHUs
BpemeHu At =3 C.

Bocnosb3oBathest oneparopom plot3, mecTononokeHune yka3biBaTh 3eJIeHOM 3Be3moukoi. C
OMOIIBIO oneparopoB line mokaszaThk MPOeK- UK TOYEK MOI0KEHHS KOCMHYECKOTO arnapara Ha
TOPU30HTAIIBHYIO U BEPTHUKAIbHYIO TNIOCKOCTH.

Bapuanm 5. IlocTpouTh TPaeKTOPHUIO CTapTYIOIIEW PaKeTbl B TPEXMEPHOM MPOCTPAHCTBE.
3aKOHbBI U3MEHEHUS 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 km; Yo =5 kM; axy = 20 M/c?: axo = 10 M/c?; ant = 40m/c?; ay =20 M/ anp = 0,3ay.

Bocnons3oBatecst  omeparopom  plot3, MecTomonoKeHHe pakeThl YKas3bIBaTh KpPacHOM
3Be3oukoi. C MoMoIbio oreparopoB line mokazaTh MPOCSKIMU TOYEK MOJIOKECHUS JICTATEILHOTO
anmapara Ha TOPU30HTAIBHYIO U BEpTHKAIBbHYIO TuiockocTH. [1ar namenenus Bpemenu Af = 1 C.

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

2

Pasnocth (a3 unTepdepupyromux BoaH: @ (r) =

2

, '€ I - pacCTossHHUE OO0 LCHTpa

uHTepepeHInoHHON KapTuHbL. I = 0+0,4-10™ M - (1ar u3menenus Ar = 0,5 107 M).
Spkocts | (r) = 2[1+cos(p(r))].

[MToctpouTtsh rpaduk 3aBucumoctu I(r) B 1eKapTOBOM M MOJSPHON cucTeMax KoopauHart. [
MOJIETMPOBAHHS HHTEP(EPEHIIHOHHOM KApTUHBI OTPAHMYHTS max = 7 103 M 1 IOCTPOMTH MaTpHILy
3HayeHuH ¢a3pl F M MHTEHCHBHOCTHU OTpaXKeHHOTO cBeTa | pazmepom 60x60.

2.2
2Oy
v AR "
I71e KOOPAUHATHI Xj M Yj U3MEHSIOTCS TaK:

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

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

TN 2 U N

[Toctpouth rpaduk 3aBUCUMOCTH WHTEHCUBHOCTH OTPa)KEHHOTO CBETa OT KOOPJIUHAT U
KapTy JIMHUI OJTHOTO ypaBHEeHUs (komanoi Contour).

Bapuanm 7. BuopuTMBI 4eoBeKa MPEACTaBISAIOT COOON CUHYCOUIBI, BEIXOASIINE U3 HYTISA
B JICHb POXJICHHUS YEJIOBEKA M UWMECIONINE TMEPHOJIbl: WHTCIUICKTYalbHBIA — 33  mHs,
SMOLIMOHANBHEIN — 28 nHel, puznyeckuit — 23 HS.

[To BBeieHHOM AaTe POXKIACHMS YeloBeKa MOCTPOUTH IpaduKu ero OMOPUTMOB Ha TEKYIIUI
Mecs1l (M YKa3aHHBIN). BbienuTs Ha HeM TeKyIIMN AeHb (MU yKa3aHHBIH).

Bapuanm 8. Koneco 31eKTpoB03a, IBHKYIIETOCS CO CKOPOCThIO V = 10 M/c , mMeeT paanyc
R =1 m. HeobxonuMo paccuuTaTh W MOCTPOHUTH TPACKTOPHIO TOYKH, JIEKAIEH HA PacCTOSTHHUH
r=0,5 m ot ocu koisieca. CuutaTh, YTO B HAYAJILHBI MOMEHT BPEMEHU TOYKA HAXOIUJIACh B CAMOM
HIDKHEM TosiokeHnu. Kunemarnueckue ypaBHEHUs
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X(t) = vt - rsinV—R} YO =R-T cos,"Et

[Toctpouts rpaduk Ha uaTepBanie t = 0 + 2 c. Yka3arh Ha rpaduKe MOJTOKCHHUS TOYKH B
MoMeHTHI t1 = 0,4 ¢ u t2 = 0,8 c. I300pa3uTh BeKTOpa CKOPOCTU JIBUKEHUS TOUKHU ISl MOMEHTOB 11

u to.

Bapuanm 9. OcyniecTBUTh TApMOHUYECKHI CHHTE3 MIIIO00Pa3HOr0 CUTHAJIA TI0 TIEPBBIM 3,
6 u 15 rapmoHuKam:
(7 1)i+1 f

y(1) = gfsm@n 7 i) -

[ aToro cymmupoBats 3, 6 1 15 cuHycOuJalIbHBIX CUTHAJIOB COOTBETCTBEHHO. [locTpouTh
rpaduku moaydeHHbIX curnaiaoB npu 1= 50, t=0 +T.

Bapuanm 10. B MOMEHT NpeojoJieHHUsT CaMOJIETOM 3BYKOBOro Oaphepa uucio Maxa
CTaHOBUTCA paBHBIM eauHMIe. DYHKIMS, Onpeenstomas 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 3aBucumoctd M(V) ms H=500; 1000; 2000; 5000; moka3aTh ypoBEHb
M=1, cOOTBETCTBYIOUIHNI1 TIOCTHKEHUIO CKOPOCTH 3BYKA.

W3 ycmosus M(v, H)=1 mony4uTh 3aBHCHMOCTb CKOPOCTH IPEOJOJICHHS 3BYKOBOI'O
6apwepa V oT BbIcoThl H. JIs oToro, usmenss H B auanasone ot 0 1o 2,5-10% pemars ypaBuenue
M(v,H) — 1 = 0. IIpu pemenun ypaBHeHus nepenaBatb H B (yHKIUIO, ONMHMCBHIBAIOIIYIO MPABYIO
YacTh YpaBHCHHUs, Kak TrioOanbHOe manHoe (komanmoir global H). Tloctpouts rpaduk
3aBucumoctd 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 pesymbraTamMm pabOTBl MOKEH OBITH COCTAaBICH OTYET, COJAEPXKAIIUNA TEKCT
UHIUBUIYAILHOTO 3aJaHusl, TEKCThI SCript-daiinos u daiinoB-pyHkuui, a Takke rpadudeckoe
NpeICTaBICHNE PE3yIbTaTOB Pa0OTHI.

IIpakTuyeckas padora 6. (4 4.) Pemenue 3a1a4 MOJCTMPOBAHMS TAHHBIX M 3HAHUHN

Henpr HayunThest M MOJYYHTh HABBIKH Pa00ThI pelIeHHs ONTHMHU3AalMOHHBIX 3a1a4.
3aganue 1. Pemuts 3a1auy o prok3ake (110 BapuaHTaMm)
BapuaHTBI HCXOIHBIX JAHHBIX

Homep BapunanTa | Homep npeamera | Pasmep npeamera | Ctoumocts npeamMera | 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

PasMep 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
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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

CTOuUMOCTD npeameTa

Pasmep 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
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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

Pa3zmep 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
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3 75 10
18 4 60 13 250
5 120 15
6 55 9
1 80 22
2 160 25
19 3 125 20 300
4 70 17
5 200 18
6 55 15
1 200 18
2 180 20
20 3 50 12 350
4 125 16
5 75 10
6 35 15

3apanue 2. Pemntsb 3a1a4y 0 Ha3HaUYEHUU (110 BapUaHTaM)

BapuaHTBI HCXOTHBIX TaHHBIX

105
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Marpuia cooTBETCTBUSI BECOB

10

11

10

11

10

10

Marpuiua coOTBETCTBUS BECOB

10

10

10
12

10
10

Howmep Bapuanrta

Howmep Bapuanta
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20

3ananue 3. .Pemuth 3a1auy KOMMHUBOSDKEpa (110 BApUaHTaM).

BapuaHTbl UCXOAHDbIX AaHHbIX A4NA 3a8aHUA
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18

9 9 8 7110 9 8 |11|110| 9 8 9 7 8 9 10| 9 6 8 8
19 10 (11 9 8 7 6 8 9 {1010 9 8 7 9 10| 8 9 {11110 9
20 9|12 |11 (13(12(11| 9 |10| 9 (11|11 (12|11 |11 (12|10 |11|10| 9 8
21 9 /8|8 |10(7 |89 (11|99 |8 |7 |10|/8 |6 |7 |9]|10j10|11
22 719|178 |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 55|76 |5|7|4|7|5|5|5|6|7|5|4|8|6 |8 |5]|5
25 213|242 |4|3|5|4|6|5|3|5|6|6|7|5|2|5]|4

5.CocTaBUTH OTUET.
Jluteparypa

Tumoxun, A. H. MonenupoBaHue CUCTEM ympaBiieHHs ¢ npumMeHeHneM MatlLab: ydeOHoe
nocooue / A. H. Tumoxum, 1O. [I. Pymsiaues; non pen. A. H. Tumoxuna. — Mocksa: THOPA-
M, 2020. — 256 c. - URL.: https://znanium.com/catalog/product/1117213.

9.2. MeTonnuyeckne peKOMEHIAlUH M0 MOAT0TOBKEe MUCbMEHHBIX PadoT.
ITopsinok cocTaBiieHust 1 0()OPMIIEHHS 0TYETA O MPAKTHYECKOH padoTe

B 3nauutenbHOil Mepe 3(PGEKTUBHOCTH pPEIICHUS 3a7aud 10 BBITIOJHEHHUIO MPAKTUYECKOU
paboThl 3aBHCHUT OT KayecTBa COOTBETCTBYIOIIEro otrdera. [[ng »Toro HeoOXoauMo coOMI0naTh
CJIETyIOIINE€ OCHOBHBIE TpPEOOBAaHHUS IO COCTaBJICHUIO M O(OPMIIEHHIO OTuYeTa, OOYCIIOBJICHHBIE
COOTBETCTBYIOIIMMHU HOPMATUBHBIMH TOKYMEHTaMH. TeKCT oTdera MOJKEH OBITh JIAKOHWYHBIM U
BMeCTE C TeM HWH(GOPMATUBHBIM. TEKCT TOMHKEH OBITh U3JI0KEH C COOIIOIEHUEM MPABUII TPAMMATHKHU.
OTueT cocTaBsieTcsi ¢ 00s13aTEIbHBIM COCTaBICHUEM CIIEAYIOIIUX Pa3iesioB:

1. 3aronoBok oTueTa.

2. llenw paGoOTHL
3. Meroauka paboThI.

4. Tlopsiiok BbIIOITHEHUS paboThI (3Tambl paboTh).

5. BsiBoapbI 1o padore.

1. B 3aroJioBke oT4eTa NMpUBOAATCS HAMMEHOBAHUS UACHTU(DUIMPYIOIINX MpU3HAKoB: OTueT
0 nmpakru4yeckoi padore Ne 1 o teme, Hanpumep, «OcHOBBI padoThl ¢ cucremoii MATLABY,
HIDKE YKa3bIBAIOTCS JITaHHBIE CTy/eHTa ((paMuIIusl M MHUIMANBI, BU 0OyYeHHs, CIIEIMAIbHOCTb, KypC,
rpymnmna).

2. B paznene eas padorbl (opmynupyeTcs Ieau pabOThl CTy/lEHTa B COOTBETCTBUH C

conepkanueM pasgena «lloctaHoBKa 3a1aumy TaHHOW pabOThl M MHIUBUAYATBHOTO 3a/1aHUS CTYACHTY
Ha paboTy.
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3. B pasmene Mertoauka padoThbl yKa3bIBacTCSI METOAMKA pabOThI B COOTBETCTBHUU C
umeromiencs GopMyITupoBKo# B pazaene «MeToauka padoThD» TaHHOM paboThI U IPH HEOOXOAUMOCTH
YTOUHSICTCS B 3aBUCUMOCTH OT COJEp)KaHWS KOHKPETHOIO BapuaHTa 3aJaHusl CTYIEHTY Ha
MPAKTUIECKYIO paboTy.

4. Mopsinok BbINOJHeHUsI padoThl. [IpuBoasSTCS HOMEpa U HAUMEHOBAHUS ATAINIOB PabOTHI,
npeaycMOTpEHHbIE 7151 paboThl nanHoro IIpaktukyma. [1o kaxaoMy U3 3TaroB NPUBOAUTCS OMUCAHHIE
BBITTOJIHEHHBIX CTYIEHTOM palboT, HAlpaBJIEHHBIX HA JOCTIXEHHE Leiau padoTsl. [Ipomyck kakoro-
mi6o w3 9TanoB paborel [lpakTHkyma He gomyckaercs. B pamkax 3TanoB IOMeIaeTcs
COOTBETCTBYIOUIMI WILTFOCTPATUBHBIA Marepuan - TaOlUIbl, pUCYHKU (IrpadHKu), MOIy4YEHHBIE 10
XOMy pemieHusi 3amaud pabotbl. OOO3HAUYEHHE WLIIOCTPATUBHOTO Marepuajia BBINOJIHIETCS B
COOTBETCTBHM C TpaBWIAMH, NPUHATHIMH JUid nyOonukanuil. O6o3HaueHHe Kaxaoi TaOiauilbl U
pHCYHKa JOJDKHO MMETh HOMEP M HaMMEHOBaHWE. BHyTpH Kakaoro oryera TaONUIBI M PUCYHKH
0003HaYalOTC COOTBETCTBEHHO CKBO3HBIMH HOMepamu. OOo3HaueHuEe TaOJUIIbl YKa3bIBAETCSl Haj
Tabnueid, a 0003HaYeHHE PUCYHKA 0] pUCyHKOM. [IprBOIMMEIE B TEKCTE AaHHOH paboThl MpUMEpHI
BKJIIOYATh B OTYET HE pasperraercs. [IpumeHsieTcs ToNbKO MaTepHal, HMOJTyuYeHHBIH B X0le paboThI
CTYZICHTOM TI0 COOTBETCTBYIOLIEMY 33IaHHIO, TIOJIyYeHHOMY OT IPETNOJaBaTelIsl.

5. TlocnegHuM pa3[elioM OTYeTa SIBJSIIOTCA BBIBOABI 1O paboTe. DTO camasl CIOXKHAs U
TpyaHas dacTb paborel. OYeHb BaXXHO, YTOOBI BBIBOJABI OTPAXKAIM METOJHUKY TEXHOJOTHIO,
MpUMEHsIeMbIe TIPOTrpaMMHO-aMNIapaTHbIEe CPEACTBa pemieHus 3afaayun. [lone3Ho kKaxaoMy U3 3TanoB
paboTel GopMyIHpOBaTH HE MEHEE OJHOTO BBIBO/A. BBIBOI MOXKET copepXarh OT OIHOTO JI0 TPEX
npeiokeHnid.  DOpMyIHPOBKU BBIBOJIOB JIOJDKHBI OBITh KOHKPETHBIMH, HWH()OPMATHBHBIMH,
JTAKOHUYHBIMH, TI0 BO3MOYKHOCTH MOJKPEIUISATHCS KOJMMYECTBEHHBIMU JTaHHBIMHU.

OdopmiieHre oTyeTa BBIMOIHSICTCS C Y4€TOM OOMICTIPUHATHIX mpaBui. ['paduueckas yactb
OTYETOB JIOJDKHA COOTBETCTBOBATH MpaBmiaM Tpadudeckoro opopmienus. TekcT oryera HabUpaeTcs
B penaktope Word uepes 1,5 unteppana, 12-14 xerns. Crnenyer ucnosb3oBath mpudt Times New
Roman. 3aronoBku pa3ienoB W MOAPA3NENoB BBIACISIOTCS XUPHBIM mpudToM. [locne okoHuaHus
odopMIIeHHsT OTYeTa OH MPOBEPSETCS CTYACHTOM Ha MpPEAMET KauyecTBO coaepskanus u ¢opmsl. [Ipu
YCIIOBUH OOHApYKEHUsI OIMOOK TOCIeHIEe UCTIpaBisifoTcs. [locine ycTtpaneHust 1eeKToB 0T4eTa ero
9KpaHHas Qopma, WM TMPUHTEpHAs pacreyarka MpeabsBisiercs npenogasarento. [Ipu ycnoBum
OOHapyXeHHs TIPEroJiaBaTesieM OIMMOOK B OTYETE CTYIACHT WX HWCIPABISET W MPEABSIBISIET OTYET
Nperno/iaBaTeNto MoBTOpHO. Eciu ommOoK HET, TO OTYET MPUHUMAETCS] M COXPAHSETCs] Ha YKECTKOM
JIICKE.

Otyer mo paboTe coxpaHseTcs CTYJISHTOM B BUjAE OTAenbHOro ¢aiina. B umenu daitna
yKa3bIBaeTCsl (paMuIIMsl CTYJIEHTa W HOMEP BBIMOJHEHHOH paboThl. Paiin coxpaHseTcss B Mamke ¢
(damumei cTyieHTa B anke COOTBETCTBYIOLIEH cTyieHueckoi rpynmbl. [lanka rpynmsl co3aercst Ha
MIEPBOM 3aHSTHU. B MMEHM Manku TPyl T0JDKEH MPUCYTCTBOBATh MHAEKC rpymmbl. [lanka rpymms
BKJIFOUAeTCsl B Manky «Mou JTOKyMEHTBI.
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Ilpunoscenue 1
AHHOTALIUA MIPOI'PAMMBI

Heap aMCHMIVIMHBI: TIONyYEHHE MAarucCTpaHTaMHU TEOPETUYECKUX 3HaHHK 00
COBPEMEHHBIX MPOTPaMMHBIX NPOAYKTAX HAYYHBIX HCCIECIOBAaHUN, a TaKkKe MPUOOpETeHHE
HEOOXOUMBIX MPAKTUYECKUX HABBIKOB UX HCIOJIb30BAHUS.

3ajaun JUCHUTIIINHBI:

- JaTh MpeJCTaBICHHE O MPHUKJIAJHBIX HPOrPAaMMHBIX IaKeTaX, HCIOJIb3YEeMBIX MpHU
aBTOMAaTHU3AIMK U WH(HOPMATU3AINUN PEIICHUS MPUKIATHBIX 33134 U co3nanuu VMC;

- HAY4YUTh IPOBOAMUTH (OPMATM3AIUIO MPUKIAJHBIX 33/7a4 HAayYHBIX HCCIEIOBaHUHN C
OIICHKOW KOJTMYECTBEHHBIX M KQUeCTBEHHBIX JAHHBIX;

BbIpa0OTaTh HABBIKK  PAabOTBl € MOPOrpaMMHBIMU  [MaKeTaMU JUIsl  PEHICHUS
npodecCHOHaIBHBIX 3aj1a4.

B pesynbrare n3yueHus: AUCUUILIUHBI CTYAEHT JTOJIKEH:
3HaTh:

- COBPEMEHHBIE METOJAbl MPHUKIAJHON HMH(POPMATUKH aBTOMATH3alMU DPELICHHS MPUKIATHBIX
3aJ1a4 pa3IUYHBIX KJIACCOB M CO3aHMs HH()POPMAIIMOHHBIX CHCTEM;

- KJIacCU(UKAIIMIO TAKETOB MPUKIATHBIX MPOTPaMM U IIPOTPAMMHBIX CPEJICTB;

- OCHOBHBIC (DYHKIIUU UHCTPYMECHTAIBHBIX IPOTPAMMHBIX CPEJICTB IS PEIICHUS 3a/1a4 HAyYHBIX
WCCJICTOBAaHHM B YIPaBIEHUU JaHHBIMHU U 3HAHUSMU.

- METOJIOJIOTHYECKNE OCHOBBI HAYYHBIX UCCIICIOBAHMIA,

- OCHOBHBIC LENH M 33Ja4d MPOrPaMMHBIX HHCTPYMEHTOB IpPU aBTOMATHU3AIMH PEIICHUS
MPHUKITATHBIX 3371249 U YIIPaBJICHUS HH(OOPMAIIMOHHBIMU CUCTEMAaMHU;

- KOJIMYECTBEHHBIE M KAa4YeCTBEHHbIC OICHKU HH(OpMalMM, HCIONB3yeMOHl MNpH pPEelIeHUN
MIPHUKITATHBIX 3a]1a4.

Ymern:

— TPUMEHSATH COBPEMCHHBIE METOJAbI ¥ HWHCTPYMCHTAJIbHBIC CPEJACTBA  MPUKIATHON
WH(pOpPMATHKH;

— pemiatb  HAyYHbIE OPHKIAIHBIC 3aJa4d C  HCIOJb30BAHHEM  WHHOBAI[MOHHBIX
WHCTPYMEHTAIBHBIX CPEJCTB;

- MPOBOAUTH (hOPMATTU3AIINIO 3a/1a4 IPUKIIATHONU 00J1aCTH;

- BBISIBJISITH KOJIMYECTBEHHBIE M KAU€CTBEHHBIC TaHHBIE;

- TPEICTABJISTh PEe3yJbTAaThl PEIICHUS HAYYHBIX 337a4 C Y4eTOM WX crnenuduku B objacTu
MPOEKTUPOBAHUS U yIIPABICHHS MHPOPMAIIMOHHBIMUA CUCTEMAaMH.

Baaners

- HaBBIKAMH Pa0OTHI C MPUKIATHBIMU MMAaKeTaMU PEIICHUS 33/a4 B HAYYHBIX HCCIEIOBAHUAX U
WH(GOPMATH3AINN PEIICHUS PUKIIATHBIX 33124 Pa3InIHBIX KJ1accoB u co3nanus MC.

- METOJaM{ OIICHKH KOJIMYECTBEHHBIX M KAUeCTBEHHBIX MaHHBIX MPU PEUICHUH 3aaa4
MIPUKJIATHON 00IacTu;

- HaBBIKAMHM TIPOBEACHHS CAMOCTOSITENBHBIX HAyYHBIX HCCIECIOBAHUN W  yIpaBICHUS
WH(OPMAIMOHHBIMU CHUCTEMaMH B TMPHUKJIAJHBIX OOJACTSIX C HCIOJIb30BAHUEM CIEIHATbHBIX
MPOrPaMMHBIX TTAKETOB MPUKIAIHBIX IPOTPAMM.



