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1. IOACHUTEJIBHAS 3AIIMCKA

Jucuumnuza « MHCTpyMEHTaIbHBIE CPEACTBA aHAIN3A JaHHBIX» SBIISETCS JJIEKTUBHON
JTVCIUATUTMHOW 9acTH, popMUpyeMOl ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOLICHHH, 010Ka b1
y4eOHOro IjIaHa 1o HanpapJjeHuIo noaAroroBku «llpuknangnas undopmarukay. [Ipopuin:
YnpasiieHue JaHHBIMHM M 3HAHUSIMH B KOMIILIOTEPHBIX CeTAX, KBATU(PUKAIIMOHHBIN YPOBEHb
- Maructp. Jucnunnuna peanusyercs Ha ¢pakynbrere DUCH xadenpoit nHGpOpMamoHHbBIX
TEXHOJIOTHI U CUCTEM JIJIsl OYHOU U 3a04HOM PpopM 00yueHUs.

1.1. Iean u 3aga4u TUCITHILIAHBI
CopepxaHue TUCIHMILTAMHBI OXBAThIBACT KPYT BOIPOCOB, CBSI3aHHBIX C OpPTaHHU3AIMCH U
MPUMEHEHUEM MaKeTOB MPUKIIAAHBIX IPOTPAMM B HAyYHBIX UCCIIETOBAHUSIX.

Heanb

JUCIHHMIIIMHEI:

HOJy4eHHE

MarucTpanTamMu

TEOPETUYECKUX 3HAHUU O

COBPEMEHHBIX MPOTPaMMHBIX MPOAYKTAaX HAy4YHBIX HCCIICZIOBAaHUM, a Takke NpHOOpeTeHHe
HEOOXOUMBIX MPAKTUYECKUX HAaBBIKOB UX MCIOJIb30BaHUS.

3anayu IUCUUIUIMHBL

- JIaTh IPEACTABICHHE O NPHUKIAJHBIX MPOrPAMMHBIX MAaKETaxX, HCIOJIb3YEMBIX IIpU
aBTOMaTH3alMK U UH(OPMATH3alMK PELIeHUs IPUKIaHbIX 3a1a4 U coznanuu UC;

- HaY4YUTh MPOBOAMTH (OpMaIM3ALMI0 MPUKIAJHBIX 33Ja4 HAay4HbIX HCCIEIOBAHUN C

OLICHKOW KOJIMUECTBEHHBIX U KaU€CTBEHHBIX JAHHBIX;
- BbIpaboTaTh

HaBbIKM paboOThl ¢

npodecCHOHaNBHBIX 3a7ad.

NporpaMMHBIMH  ITaKETaMU  1JId

peleHus

1.2. Ilepevyens JIaHMPYEeMbIX Pe3yJIbTATOB 00y4eHHS IO JUCHHUILINHE, COOTHECEHHBIX C
MHIMKATOPAMU 10CTHKEHUS KOMIIeTeHIH i

Koabl conep:kanue

Nunukatopel 10CTHXKEHUS

IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB

KOMIIeTeHIINH 00y4eHMsl 0 TUCIUNJINHE

ITK-1 Criocoben TIK-1.1. 3Haer 3HaTh:

MIPUMEHSATD COBPEMEHHBIE METO/IbI U - COBPEMEHHbIE METOAbl MPHUKIATHON
COBPEMEHHEIE HHCTPYMEHTAJILHBIE MH(OPMATUKU  aBTOMATH3allMU  PEIICHUs
METOJIBI U CpeAcTBa NPUKIaIHON MPUKIAIHBIX 3a/1ad Pa3IUYHbIX KJIACCOB M
HHCTPYMCHTaHBHBIe I/IH(i)OpMaTI/IKI/I CO31aHuA I/IH(i)OpMaHI/IOHHI)IX CHCTEM,
cpeacTBa - KJIacCU(UKALMIO TAKETOB MPHUKIATHBIX
MIPUKJIIATHON IIpOrpaMM U IPOTPaMMHBIX CPEJICTB;

UH(GOPMATUKHU IS
aBTOMAaTH3AIH 1
uH(pOpMaTU3aALUN
perieHus
MPUKJIAIHBIX 33/1a4
Pa3IUYHBIX KJIACCOB
U CO3JaHus
nH(}OPMAITMOHHBIX
CUCTEM

[IK-1.2. YMmeet npuMeHsITH
COBPEMEHHBIE METOIbI U
WHCTPYMEHTAJIbHbBIE
CpEeACTBA MPUKIIATHON
WH()OPMATUKH IS
aBTOMAaTH3AINH 1
nH(pOpMATU3ALNN PEIICHUS
MIPUKJIAIHBIX 3324
[1IK-1.3. Bnageet
COBPEMEHHBIMU METOJIaMU U
WHCTPYMEHTAIbHBIMU
CpEeACTBAMU MPUKIATHOU
MHD)OPMATUKH TSI

- OCHOBHBIE (DYHKIIMM WHCTPYMEHTAJIbHBIX
MIPOrPaMMHBIX CPEJICTB JUIsl pelleHusl 3aaau
Hay4YHbIX HCCJIEOBAaHUM B YIPaBJICHUU
JAaHHBIMU U 3HAHUSIMHU.

Ymers:

— TMPHUMEHSTh COBPEMEHHbIE METOJbl U
MHCTPYMEHTAJIBHBIE CPEJICTBA NPUKIATHON
MH(OPMATHKH;

— peularh Hay4HblE NMPUKIATHBIE 3aJa4u C
HCIOJIb30BaHUEM WHHOBAIIMOHHBIX
MHCTPYMEHTAJIBHBIX CPEJICTB;

Baagern HaBBIKAMH paboThI c
MIPUKJTATHBIMKA TTAKeTaMU PEHICHHUS 3a7a4d B
HAyYHBIX HCCIIEOBAHUIX u

nH(pOPMATH3ALUKA  PEUICHUs] TPHUKIAIHBIX
3a/1a4u pa3auvHbIX KiaccoB U cozaanus MC




aBTOMaTu3aluu u
nH(pOpMaTH3AINH PEIICHUS
NPUKJIAAHBIX 33134
Pa3IUYHBIX KJIACCOB U
co3nanusi UC

IIK-9 Cnocoben
HCIIOJIB30BAaTh U
pa3BUBATH METO/IbI
HAYYHBIX
HUCCIENOBAaHUN U
WHCTPYMEHTApHs B
obnactu
MPOEKTUPOBAHUS U
yIpaBiICHUS
UH(POPMALMOHHBIMA
CHCTEMaMH B
MIPHUKJIATHBIX
obnacTax

I1K-9.1.

3HaeT obmue TpeboBaHus,
MPEeIbSBISEMbIC K HAYYHBIM
HCCICI0BAHUSIM B 00JIaCTH
IPOEKTUPOBAHUS U
yIpaBIeHUS
UHGOPMAITMOHHBIMHU
CUCTEMaMH B IIPUKJIATHBIX
00J1aCcTSIX, OCHOBAM HX
TUTAHUPOBAHUS H
PUMEHCHUS.

I1K-9.2.

YMeeT pa3BUBaTh METOIBI
HAyYHBIX UCCIICIOBAHHN U
UHCTPYMECHTAPHUH C yYETOM
crenupUKA UX MPUMCHCHHS
B 00J1aCTH TPOSKTUPOBAHHMS
Y yIpaBJICHUS
UH(GOPMAITMOHHBIMHU
CUCTEMaMH; TPAMOTHO
IPEJICTABIISITh PE3YJIbTATHI
CaMOCTOSITEIIbHBIX HAYYHBIX
HCCIIEIOBaHUI B 001aCTH
IPOEKTUPOBAHUS U
yIpaBICHUS
UH(POPMALMOHHBIMU
CHCTEMaMH.

I1K-9.3.

Bnaneer HaBpIKaMu
OpTaHH3AINH U TPOBEICHUS
CaMOCTOSITEIIbHBIX HAYYHBIX
HCCIICAOBAHUI U B 00JIaCTH
IPOEKTUPOBAHUS U
yIpaBIeHUS
UHGOPMAITMOHHBIMHU
CUCTEMaMH B MIPUKJIATHBIX
obnacTax.

3HaTh:

- METOJOJOTMYECKHAE OCHOBBI
HCCIIEJOBAHUIM;
- OCHOBHBIC HCJIW M 3ada4u IPOTpaMMHBIX
WHCTPYMEHTOB npu aBTOMAaTH3aIuU
pelICHU MPUKIAIHBIX 3ada4 U YIPaBJICHUA
MH(pOPMAIIMOHHBIMU CUCTEMAMHU;
- KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC OILICHKHU
nH(pOpMAIUU, UCTIOJIB3YEMOU MPU PEIICHUHN
MPUKJIAAHBIX 3a1a4.

Hay4YHBIX

Ymern:

- [OpoBOIUTH  (opmanuzanuio  3a1ady
MIPUKJIAIHOM 001acTH;

- BBISIBJISITh KOJIMYECTBEHHbBIE u
KaueCTBEHHBIC JAHHBIE;

- TPEACTaBIATh Ppe3yNbTaThl  pPEUICHUS

HAYYHBIX 33/1a4 C yYETOM UX CIeHU(PUKU B
o0JacT TPOEKTUPOBAHUS U yIPaBICHUS
MH(POPMAIIMOHHBIMH CUCTEMaMHU.

Baagern

- METOJAaMHU OIIEHKH KOJIUYECTBEHHBIX MU
KAa4C€CTBCHHBIX JTAaHHBIX HpI/I peHIeHI/II/I 3a1a4
MIPUKJIATHON 001acTH;

- HaBbBIKaMU HpOBeI[eHI/ISI CaMOCTOSATCIIBHBIX
Hay4YHBIX HCCJICAOBAHWN W  yIPABICHHS
MH(OPMALIMOHHBIMU chCTEMaMU B
MPUKJIATHBIX 00JIACTSAX C HMCIOJIb30BAHUEM
CIICOHUAJIBHBIX HpOFpaMMHBIX ITIAKCTOB
MIPUKJIATHBIX TPOTPaMM.

PaGoueit mporpaMMoi IpeTyCMOTPEHBI CIEAYIOMNE BHIBI KOHTPOJIS: TEKYITUH KOHTPOIb
ycreBaeMocTH B opMe Onpoca U MPaKTHUECKUX 3aJaHUI, TPOMEXKYTOUHAs aTTecTalus B hopme

OK3aMCHa.

1.3. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMBbl.

CBs3b ¢ IPYrUMHU AUCHUIIMHAMA. /)11 OCBOCHHS TUCIUILTUHBI HEOOXOIUMBI 3HAHUS,
yMEHHs M BiaJeHus, cHOPMUPOBAHHBIE B XOJE€ H3YyYEHHUS CJICAYIOUIMX TUCHUIUIMH U

IIPOXOXKACHUS

NpPaKTUKU:

«MopnenupoBanue

CHUCTEM u

MECTOABI OIITUMU3ALIUN),

«MareMaTudeckie METOJbl U MHCTPYMEHTAaJIbHbIE CPEACTBA MOJACPKKU MPUHATHS PEIICHUID.
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3HaHUs, YMEHUS U HaBbIKH, [TOJyYEHHBIC IPH U3YYECHUH JTAaHHON ITUCIMITIMHBI, HEOOXOAUMBI IS
NPOBEJCHUS  TNPEIAWIUIOMHOW  TPAKTHKH,  BBINOJNHEHWS W 3aIIUTHl  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN paboTBhI.

Oco0eHHOCTBI0 Kypca SBISIETCS TO, YTO B HEM Hapsay ¢ 0a30BBIMH TOHATHSIMHU
HAYYHOTO MCCJIEIOBAHUS M TMPHUKIATHOTO MPOTrpaMMHOro oOecreueHHs, OONblIoe BHUMAaHUE
ynensercs BbIpaOOTKE YMEHHH ¥ TPHOOpPETEHHs HABBIKOB palbOThl € MPHKIAJHBIMU
IPOTPaMMHBIMU TIAKETaMH MAaTEMaTHYeCKOro MOAETUpoBaHUA B cdepe mpodeccnoHamTbHON
JIeSATEIIEHOCTH.

MeTtogaMu  M3yYeHHsl JUCHMIUIMHBI  SBISIOTCS  JIGKIUH C  HCIIOJB30BaHHEM
BU/ICOMATEPHAIOB II0 TeMaM M TIPaKTHYeCKue palboThl (KOMIBIOTEPHBIN IPAaKTUKYM), Ha
KOTOPBIX CTYACHTBHI MOJYYarOT IMPAKTHMYECKHE HABBIKM PaOOThl ¢ NPUKIAJAHBIMU TaKeTaMu
HpOTpaMM.

2. CTpyKTypa IUCHHUILUIUHBI

OO0mas TpyJ0EMKOCTh OCBOCHHMS JUCIMIUIMHBI COCTAaBIsIET 4 3.e., 144 akameMHuecKux
qaca 17151 04HOM (popMBI U 3209HON HOPMBI O0YUECHHSI.

CTpykTypa IMCUMIIMHBI 1JIs1 04HOH opMbl 00yUeHust

O6beM TUCHUIUIMHBL B (popME KOHTAKTHOU pabOThl 0OYyYArOIIUXCS C MelarorH4eCKUMHU
paOoTHUKaMU U (MJIM) JUIIAMHU, TIPUBJICKAEMBIMH K peaju3aluyd 00pa3oBaTeIbHON MPOrpaMMBI
Ha MHBIX YCJIOBUSX, IPH MPOBEACHUN YUCOHBIX 3aHATHI:

Cemectp | Tum yueOHBIX 3aHATHIA KonmuecTBo
4acoB
3 Jlexuun 4
3 [IpakTuyeckue paboThl 36
Bceero: 40

O0BeM TUCIUTUIMHBI (MOTYJIsT) B (hOpME CaMOCTOSITETbHON PabOThl 00YJIAOIITUXCS
cocraBiseT 104 axageMHUYECKHUX daca.

CTpyKTypa AUCHUIIMHBI VIS 3209HOH (pOPMBbI 00yUeHUsI

O6bemM auCHUIUIHHBI B (OpME KOHTAKTHOW PabOThl OOYyYArOMIMXCsl C MEAaroruaecKuMu
paboTHUKaMU W (WJIHM) JTUIIAMH, TPUBIEKAEMBIMH K pealn3aiui 00pa30BaTeIbHON MPOTrpaMMBbl
Ha WHBIX YCJIOBHSIX, TIPH MPOBEICHUN YICOHBIX 3aHATHIN:

Cemectp | Tum y4eOHBIX 3aHATHIA KommuecTBo
4acoB
4 Jlexrum 8
4 [IpakTuyeckue paboThI 8
Bcero: 16

O0BeM TUCHUTIUTMHBI (MOTYJIsI) B hOpME CaMOCTOSTEIbHOW pabOThl 00YJYAIOIITUXCS
cocraBisgerT 128 akageMHYeCKHX YacoB.

3. COAEP)KAHUE JTUCIUIIJIMHBI

Ne HaumenoBanue pa3aeina Conep:xanue
JUCIHILIINHBI
1 Merono0rust Hay4YHOrO [Tonsatue Hayunoro uccnenoBanus. Knaccudukarus
HCCIICOBAHUS HayYHBIX MCCJICTOBAaHUI. MeTOabl SMITUPUIECKOTO




YPOBHS HCCJIEA0BaHUS. METOIbI TEOPETUYECKOTO
ypOBHs uccienoBaHus. OCHOBHbBIE ATallbl HAYYHOTO
rccliieioBaHusa. MaremMaTuyecKoe MOAECIUPOBAHUE B
Hay4HBIX MCCJIEIOBAHMSIX

Bupl 1 0cOOEHHOCTH HAYYHO-TEXHUYECKON
uHpopmanuu. KonnyecTBeHHAst U KaueCTBEHHAS
oIleHKa WH(OpMAIMU B yIIPABJICHUH TaHHBIMU U
3HaHusAMU. CHCcTeMa HAyYHO-TEXHUYECKOM
uHpopmanuu. [Tonck HayuHON HHPOPMALINY.
Odopmiierue pe3yabTaToB HHHOPMAITMOHHOTO
MOMCKA U HAYYHOTO UCCJICIOBAHUS

[TporpammHoe obecnieueHue
HayYHBIX UCCJIEAOBAHUM.

KoMIoHeHThI IIPOrPaMMHOT0 obecriedeHusl.
Knaccudukanus IIPUKIIATHOTO IIPOrpaMMHOTI0
obecrieueHusl. Knaccudukanus IIPOrPaMMHBIX

cpeactB. OcHOBHbIE (YHKIUU HHCTPYMEHTAIBHBIX
MPOrPaMMHBIX CPEICTB Ml PEUICHHs 3a/1ad Hay4YHbIX
I/ICCJ'ICI[OBaHI/Iﬁ B yIpaBJICHUN AJAaHHBIMWU W 3HAHUAMH
HucTpymMeHTalbHBIE CpeacTBa cbopa U 00paboTKH
JaHHBbIX, MaTeMaTU4YCCKOIro MOJCIMPOBAaHUA,
MMUTAIIIOHHOTO MOJIEITUPOBAHHSL.

HpI/IKJ'Ia)IHI)Ie MaKEeThl AJId PCIICHHUA MATCMATHYCCKUX
3aJ1a4 ¥ ONTUMU3AIMOHHBIX 3aa4.

[Iporpammuoe oOecriedeHue 0OpabOTKH  OOJIBIINX
JTAHHBIX

NHcTpymenTanbpHbIe cpeacTBa cOopa, 00pabOTKU U
yIpaBICHHS 3HAHUSIMH. .

OcHOBBI pabOTHI C CUCTEMOI
SCILAB. Pentenne THOBBIX
BBIUMCIIUTEIBHBIX 3a71a4. B

cucreme SCILAB

OcHoBsl paboTsl ¢ cuctemoit SCILAB. Haznauenue.
Unrepdeiic. [Tanenn nactpymentos. PopmyiibHeie,
TEKCTOBBIE U TpaduyecKkre BUABI 00IaCcTeH.
Koncrantel n nepemennsie. OnpeseneHne
nepeMeHHbIX OCHOBHBIE KOMAH/Ibl TJIABHOT'O MEHIO.
OcobeHHOoCTH BBOJIa KOMAH]T U JJAHHBIX. DJIEMEHTHI
naHHBIX. POpMaThI IPE/ICTABIICHUS PE3YIbTAaTOB
BbIunciieHnil. [lepemennsie. Onepanumu.
DneMeHTapHbIe (HYHKIUH.

pabora Cc  BekTopamMH U
matpuiiamu B cucteme SCILAB

Onepanuu ¢ BbIIETICHHBIMU IEPEMEHHBIMU U
Marpuniamu [Tanenu matpur

BBon BekTopoB M Matpuil. 3agaHuUE BEKTOPOB M
Marpul. [leWcTBUA ¢  DIEMEHTaMU  MaTPULBL.
OyHKIMH, UCTIONb3YeMbIe Al paboThl ¢ BEKTOpaMU U
MATpPHIIAMH.

I'papuxa SCILAB. IlocTpoenue
2D u 3D rpadukoB

[Toctpoenne  rpacdukoB. labmonsl  rpaduxos.
dopmarupoBanue rpadukos. [loctpoenne rpaduxa
napamerpuieckor GyHkmuu. ['paduku B mossipHON
cucreMe  KoopAuHAT. ['paduku  MOBEpXHOCTEH.
[Toctpoenue nepecekaromuxcst Guryp.

BbiBon  HeckonbKuX TIpauKOB B OJHOM  OKHE.
[Toctpoenne mnpocreimux rpadukoB. JuarpaMmsl.
[TocTtpoenne rpadMkoB B TOJSIPHBIX KOOPMHATAX.
TpexmepHas rpapuka

IIporpamMmMuUpOBaHUE B CUCTEME

IIporpamMHoe MeH10. OnepaTopsl si3bika. OnepaTopbl




SCILAB. BBO/JIa ¥ BBIBOJA TaHHBIX. OmepaTopsl IUKJIA.
UucneHHoe peleHne HeMTMHEIHOTO ypaBHEHUS.
Haxoxnenne kopHel monmHoMa. Pemenne cucrem
YPaBHEHUU.

CuMBOIIBHOE pelICHNE YPABHEHUI.

Brienenue BeIpaXXeHUN 111 CHMBOJIBHBIX
BbIYMCIIeHH. CUMBOJIBHBIEC onieparuu. CTHiIb
IIPEJICTABJICHUS PE3YIbTaTOB BHIUNCIICHUI.

Pemenne 3amau
MOJEIMPOBAHHUS TAHHBIX U
3HAHUH

JleficTBUA € MOJTMHOMAMH (MHOTOUJICHAMU).
Brruncnenue uarerpana. Pemenue TpaHCLICHIEHTHBIX
ypaBHeHmid. Haxoxxaenne MuHIMyMa (yHKIIMK Ha
3aJJaHHOM OTpe3Ke. Pemenne cucrem

Qg QepeHraIbHbIX YpaBHEHUH.

Pemenue 3a1a4 onTUMHU3aLuu.




4. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

I[J'If[ IMPOBCACHUA yLIC6HBIX 3aHSATUN 10 AUCHOUIIJIINHC HCIIOJIB3YIOTCA  Pa3JIMYHBIC
o0Opa3oBaTelbHbIC TEXHOJIOTUH. J[J1s1 opraHu3anuu y4eOHOTo mporecca MOXeT ObITh HCIIOJIB30BAHO
AJIEKTPOHHOE 00yUYeHne U (W) JUCTAaHIIMOHHBIE 00Pa30BaTEIHHBIC TEXHOJIOTHH.

5. OIEHKA IVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUSA

5.1. CucremMa ouleHUBaAHUSA

DopMa KOHTPOJIS Makc. KoJM4ecTBO 0aJ1JI0B
3a onqny padory Bcero

Texymui KOHTPOJIb:

- onpoc 2 banna 12 6annos

- 3auuma NPakKmMuyeckol pabomuol Ha KOMNbIOMepPe 5 6annos 30 6annos

- camocmosmenvbHas paboma 3 b6anna 18

Hmoeo: Texywas ammecmayus 60 bannos
[IpoMeKyTOUHAsI ATTECTALMS IK3AMEH 40 6annos
HToro 3a nucuunjinHy 100 6annos

[Tomy4eHHBI COBOKYIHBIH pe3yIbTaT KOHBEPTUPYETCS B TPAJUIHMOHHYIO KAy OL[EHOK U B IIKAJIy OL[CHOK
EBpomeiickoii cucremsl neperoca u HakoruieHus: kpeantoB (European Credit Transfer System; nanee — ECTS) B
COOTBETCTBHH C TaOJIHIEH:

100-6amtpHast mkasna | TpaauimoHHas mIKaia [kama ECTS
95 - 100 A

8394 OTJINYHO B

68 — 82 XOpOIIIO 3a4TEHO C

56 — 67 D

50 55 YJIOBJICTBOPUTEIHEHO E

2049 FX

0_19 HEYIOBJIETBOPUTEIHEHO HE 3a4TCHO F




5.2. Kputepuu BbICTaBJI€HUS] OLEHKH MO IUCHUIIIHHE
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Banael/
MIxana
ECTS

Ouenka no
TUCIHUILIMHE

KpuTepnu OLICHKHU pe3yJbTaTOB oﬁyqe}mﬂ o TMCIHMIIVIMHE

100-83/
A.B

COTIIMYHOY/

BrictaBisiercs o0yuaromemMycs, €ciii OH IIyO0KO U IPOYHO
YCBOWJI TEOPETHUECKUN U MPAKTUYECKUN MaTeprai, MOXET
MIPOJIEMOHCTPUPOBATH 3TO HA 3aHATUSX U B XOJI€
MIPOMEXKYTOYHON aTTECTAIUH.

OOyyaromuiics HWCYEpIbIBAIOIIE U JIOTHYECKH CTPOHHO
M3JIaraeT y4eOHBIM MaTepuay, yMEEeT YBS3bIBATh TEOPHUIO C
MIPAKTUKOM, CIpaBJsieTcs c peuieHueM 3a1a4
MpoeCCHOHAIBHOW ~ HAMPABIEHHOCTH  BBICOKOTO  YPOBHS
CJI0)KHOCTH, PAaBUIIBHO OOOCHOBBIBAET MPUHSTHIC PEILICHUSI.

CB0OOOHO OpUEHTUPYETCS B YU4eOHOU U MPodheCcCHOHATHHOU
nuTepartype.

OrneHka MO JUCIHUIUIMHE BBICTABISIOTCS OOyYaromeMycs ¢
y4E€TOM PE3yIbTATOB TEKYILIEH U IPOMEXKYTOUHON aTTECTALUU.

Komnerenumu, 3akpeni€éHnbie 3a TUCUUIITTMHON,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKHIIY.

82-68/

«XOpOoIIo»

BeicraBisiercs  oOywaromemycs, e€caid  OH  3HAeT
TEOPETHUYECKUM M IIPAKTUYECKUM Marepuas, IPaMOTHO U IO
CYIIECTBY H3JlaraeT €ro Ha 3aHATHSIX U B XOAE
IIPOMEKYTOYHOM AaTTEeCTAllMM, HE JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiics TPaBUIBHO MPHUMEHSET TEOPETUYECKHE
TOJIOKEHNUS pu penieHnmn MIPaKTUYECKHUX 3a1a4
npoeCCUOHATBbHON ~ HANpaBICHHOCTH  Pa3sHOIO  YpPOBHS
CJI0)KHOCTH, BJaJieeT HEOOXOJUMBIMU JUJISl ATOIO HAaBBIKAMU U
IPUEMAMH.

JloctaTouHO XOpOIIO OpPHEHTHpPYeTCs B ydeOHOM u
npodeCCUOHATILHOM TUTepaType.

OrneHka 1Mo JTUCHUIUIMHE BBICTABISAIOTCS 00yYaromeMycs ¢
y4ETOM PE3YNIbTATOB TEKYIIEH U TPOMEKYTOYHON aTTECTALUU.

Komnerenmnmn, 3aKpETUIEHHBIE 3a JUCIUILINHOM,
c(OpMHPOBAHBI HA YPOBHE — «XOPOIIUIY.

67-50/
D,E

«YOOBJICTBOPH
-TCJIBHO»

BericraBisiercs oOyuatromemMycs, €ciii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUN U ITPAKTUYECKHUI MaTepHall, J0IyCKaeT
OT/IeJIbHBIE OIIMOKHU MPU €T0 U3JI0KEHUN Ha 3aHATHIX U B
X0/J1e ITPOMEKYTOUHON aTTECTALUU.

OOyuarouuiics UCTIBITHIBAET ONpeIeEHHbIE 3aTPyAHEHUS B
IIPUMEHEHHUH TEOPETUUECKUX IOJI0KEHUN IIPU PEILICHUH
MPAaKTUYECKHX 3a/1a4 MPO(HEeCCUOHAIBHON HApaBIEHHOCTH
CTaHJAPTHOTO YPOBHS CIIO’)KHOCTH, BJIa/IeeT HEOOXOAMMbBIMU
JUIs 3TOT0 0a30BBIMM HAaBBIKAMU U TIPUEMaMHU.
JIeMOHCTpHpPYET I0CTaTOYHBIN YPOBEHb 3HAHUS yUEOHOM
JIUTEPATYPHI 110 TUCHUIIIMHE.

OreHka 1Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYarOmEeMyCs C
Y4€TOM pe3yibTaTOB TEKYILEH U MPOMEKYTOYHON aTTECTALNN.
Komnerenmuu, 3akpeni€HHble 3a AUCHUIIIMHOM,
c(OPMHPOBAHBI HA YPOBHE — «IOCTATOUHBINHY.
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Banasl/ Ounenka no Kputepun onieHkn pe3yibTaToB 00y4eHHUsI 110 JMCHUIIIMHE
IxkaJnaa JTUCIUIIINHE

ECTS

49-0/ «HEYJIOBJIETBO BeicraBisiercss oOywaromemycsi, €cliM OH HE 3HaeT Ha
F.FX PUTEIBHO» 0a30BOM ypOBHE TCOPETHYECKUN M MPAKTUIECKUN MaTepHal,

JIOMYCKAeT rpyOble OMIMOKHU MPH €ro M3JI0KEHUH Ha 3aHATHUAX
U B X0JI€ TPOMEKYTOYHON aTTECTALUN.

OOyuaroluiics HCHBITBIBAET CEphE3HBIE 3aTPYIHEHUS B
IIPUMEHEHUHU TEOPETHUYECKUX IIOJIOKEHUH NpU  PELIEHUU
IPAaKTUYECKUX 3aJa4 Npo(ecCHOHANbHOM HalpaBIEHHOCTH
CTaHAAPTHOIO YPOBHS CJI0XKHOCTH, HE BJIAJICET
HEOO0XOAUMBIMU JIJIs1 3TOTO HaBBIKAMHU U IPUEMaMHU.

JlemoHCTpHpyeT  (parMeHTapHble  3HaHHMA  y4eOHOM
JIUTEPATYPHI 110 TUCLHUIUIMHE.

OreHka 1Mo JTUCHMIUIMHE BHICTABISIOTCA 00ydYaromeMycs ¢
Y4€TOM pe3yIbTaTOB TEKYILEH U MPOMEKYTOUYHOU aTTECTALINH.

KoMmnereHnun Ha ypoBHE «JIOCTaTOYHBINY, 3aKPEILIEHHbBIE
3a AMCLUUIUIMHON, He COPMHUPOBAHBI.

5.3. OueHouHble cpeacTBa (MaTepuajbl) IJA TEKYHIEro KOHTPOJSI YCHeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAINH 00y4aIOIIUXCS 10 AUCHUILIHHE

Cnucok BONPOCOB IJIsl TEKYIIEr0 KOHTPOJIS

Tema 1 Memooonoaust nayunozo uccaedosanust. (IIK-1, ITK-9)

NookrwbdhPE

Jaiite onpeneneHne HaAy4HOT O UCCIIENOBAHMS.

[IpuBeaure kiaccupuKalnio HaAyYHbIX UCCIIEIOBaHUM.

Yo Takoe METOIbl SMIINPUYECKOIO YPOBHS UCCIEAOBAHNA?

Kakue MeTozp! HCIIONIb3YIOTCSI HA TEOPETUYECKOM YPOBHE UCCIIEOBAHUSA?
ITepeuncnure OCHOBHBIE dTalbl HAYYHOT'O UCCIIEA0BAHNUS.

Kax npoBonuTcss MaTeMaTHYECKOE MOJEIIMPOBAHNUE B HAYUHBIX UCCIIEJOBAHUSX ?
Kakue ¢opmbl npeacTaBienus HHGpOpMauy HCIOIb3YIOTCS B Ipolieccax

YHOpaBJICHUA TaHHBIMU U 3HAHUSIMH?

8. [Tepeuncnute METOIbI OIIEHKM KOJIMYECTBEHHON HHPOpMAIUH.

9. [lepeuncnure METOABI OLIEHKH Kaue€CTBEHHON NH(POPMAIIHH.

10. Yro Takoe Cructema HaydyHO-TeXHUUYECKOW nHpopmarun?

11.  Kax npoBoauTcsi HOMCK HAYYHOH nHpopMarmu?

12.  Kaxossl nmpaBuiia oopmIIeHUs Pe3yIbTaTOB HH()OPMALIMOHHOTO MTOMCKA M HAYYHOTO
UCCIJIEIOBaHMS?

Tema 2. Ilpocpammmnoe obecneuenue nayunvix uccieoosanuti. SCILAB. (IIK-1, ITK-9)

ko

Onpenenute KOMIOHEHTHI IPOTPaMMHOI0 00€CIIEUEHMS.

[TpuBeauTe k1accupuKauo NPUKIATHOTO IPOrPAMMHOTO 00eCIeUeHHSL.
HazoBure npukiiagHble NaKeThl U1 pEIICHUs MaTeMaTHUYECKUX 3aa4.
Ha3zoBure 11enu 1 3a7jauu IpOrpaMMHBIX CPEJCTB HAyUHBIX UCCIIEOBAHUIM.
Cpenctsa 115t TOCTPOSHUS AUarpaMm B cucteme ML.

Tema 3. Ocnoswt pabomei ¢ cucmemoii SCILAB/ Pewiernue munoguix epruuciumensHsix 3a0a 6
cucmeme SCILAB. (I1K-1, ITK-9)

1.91o takoe SCILAB? Jly11 yero oH ucnosas3yercs?

2.Kaxkas ¢popma ncnonssyercs B SCILAB miist paboThl ¢ TaHHBIME?
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3.B xakoM okHe SCILAB ocyuecTBisieTcs BBOJ YNCEN, IEPEMEHHBIX, BBIPAKEHHUM, KOMaH]
U BBIBOJ] pe3yJIbTaTa UX BHIIOJHEHUS?

4.B xakom okHe SCILAB conepkutcs nepedeHb TEKyIMX IEPEMEHHBIX U UX ONHUCcaHue?

5.B kakom oxkHe SCILAB otoOpaxkaeTcss CHHCOK paHee BBEICHHBIX KOMaHI |
OCYIIECTBIISIETCS IPOCMOTP PE3YIHTaTOB BEIYUCICHUN U OTOOPAKEHHS TEKCTOB IpOTrpamMm?

6.B kakom okHe SCILAB noka3biBaloTcs NepeuyeHb KOMaH, BBOJUMBIX B TEUCHHE KaXKJA0TO
ceaHca pabOThI C YKa3aHUEM JIaThl U BPEMEHH ceaHca?

7.MOXHO JI1 pelaKTUPOBATh KOMaH/Ibl, BBINOJIHEHHbIE B KOMaHTHOM OKHE?

8. uero B SCILAB B KOHIIE CTPOKH UCIIOJIB3YETCSI CUMBOII (;)?

9.Kakoti paznenutens ucnoibzyercs B SCILAB mis otnenenus yacteit npobHoro yucna?

10.Kakoii popmar mpepcraBieHus: pe3yabTaToB BeIYUCIeHUH ucnonbdyercs B SCILAB mo
YMOJTYaHUIO?

11.Mo>KHO 111 CTI0JIb30BaTh 3HAUEHNE IEPEMEHHOM ans i JaJIbHEHIINX BbIUNCICHUN?

12.Kakoii cUMBOJ HCHONB3yeTCS B UIMHHBIX (OpMyJax ISl MepeHoca Ha CIEAYIOLIYIO
CTpOKY?

13.Kakoif cMMBOJI UCIIOJIB3YETCS JJIsl BBOJIa KOMMEHTapHsi?

14.Kak u3menuts ¢opmar BbIBoJa yrcia Ha 3kpan? [lepeuncinte oCHOBHBIE ()OPMATHI.

15.IlepeuncinTh BCTPOCHHBIE UMEHA NTEPEMEHHBIX, HCMOJb3yeMbix cucteMon SCILAB.

16.Pacckazatb o wmarematmueckux  ¢ynkmusx ~ SCILAB, mnpuBectn  mpumepsl
UCIIOJIb30BaHUS.

17 Kakue KOMaHIbI WCIONB3YIOTCS IS OYMIICHUS KOMAaHJIHOTO OKHAa MW pabouero
MPOCTpaHCTBA?

18.B xakoM Buji€ 3anuChIBaloTCs KoMmIuiekcHble uncia B SCILAB?

19. Kakue ¢pyHKIUN UCTIONB3YIOTCS U711 pa0OThI ¢ KOMIUIEKCHBIMU YHCIIaMU?

Tema 4. Pabora ¢ Bekropamu u matpuriamu B cucreme SCILAB (T1K-1, I1K-9
1 B ueM pasnuuus MEXy CKaJIsIpHbIM 3HaU€HUEM, MaTpuliel u BekropoM B SCILAB?
2 YUewm B SCILAB otnuuatorcst komauasl (*) u (.*)?
3 Yro oToOpa3uTcs B pe3ysibTare BhIOIHEHUs KoMaH bl X=[-10:0.5:5]?
4 Cnoco6s! 3ananus BektopoB B SCILAB.
5 HasBatb BcTpoeHHble GpyHKImn SCILAB nist paboThl ¢ BEKTOpaMH.
6 Hazpate onepanuu Hag Bektopamu B SCILAB.
7 OCOOEHHOCTH OAIEMEHTHBIX ONepaluii HaJl BEKTOPAMHU.
8 Kakoii mpuopuret BbinoiaHeHus apupmerndeckux onepanuii B SCILAB?
9 Cnioco6s! 3a1anus matpun B SCILAB.
10 HazBatb BcTpoennbie pynkuuu SCILAB mis opmupoBanust MmaTpuil.
11 Kakue onepaunn Haa Matpunami cymectsytoT B SCILAB.

Tema 5. I paqbuKa SCILAB. Ilocmpoenue 2D u 3D epaghuxos 6 cucmeme MATCAD (TIK-1, T1K-9)
Yro Takoe rpaduxa B SCILAB?

C noMomnipio Kakoi (QyHKIUU CTPOSATCS rpaduKu?

Yro takoe 2D rpaduka B SCILAB&

Yro takoe JlecTHUUHBIC Tpaduku?

Yro Takoe ['paduku ¢ ykazaHuem norpemnHocTu?

Yro Takoe I'paduku B norapudmMudeckom u noxynorapudmuieckom Maciradbax?
Yro Takoe napamerpuyeckue GyHKIHU?

Yro Takoe ['paduku napamerpruueckux GyHKINN?

Kak moctpouts rpaduku 2-x GyHKIHI B 2-X OKHaxX?

0. Kak moctpouts rpaduku 2-x GyHKIHI B OTHOM OKHE?

11.  Yro takoe 3D rpaduxa B SCILAB?

12. Yro Takoe JIuHeituaTsie TOBEPXHOCTH?

BOONDORAWN R



13.
14.
15.
16.
17.
18.
19.
20.
21.
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Yro Takoe KapkacHble moBepXHOCTH?

Urto takoe [Ipo3pauHasi kapkacHasi IOBEPXHOCTh?

Yro Takoe KapkacHast mOBEpXHOCTb, 3aJIUTasi HBETOM?
Urto takoe [Ipo3paunasi kapkacHasi IOBEPXHOCTh?

Yro takoe Kontypusie rpaduxu?

Yro Ttakoe CruioniHas OCBEIIEHHAs! IOBEPXHOCTh?
[TocTpoeHnue kpyroBoi quarpammsl?

[TocTpoeHre TeCTHUYHOM TUarpaMmbl?

Kak mocTpouTh HECKOJIBKO JUArpaMM B OJJHOM OKHeE?

Tema 6. IlporpammupoBanue B cucteme SCILAB. Pewenue ypasnenuti u cumgonbHble 8bI4UCIeHUs
6 cucmeme SCILAB (IIK-1, ITK-9)

1.

© N o O K~ w D

10.

11.
12.

13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

24.
25.
26.
27.

Uro Takoe M-aiin.

Yem otninyaercs aiin nporpamma ot ailii-pyHkuun?

KakoBa cTtpykrypa M-nporpaMmsi?

Oxapakrepu3yiite natepdeiic penakropa/oriaaanka m-hanaos
Kaxkosa ctpykrypa M-byHkumun?

Kakum o6pazom ocyuiecTBisieTcs: BbI30B (yHKIUN?

Uro Takoe (daiin-QyHKINH ¢ HECKOJIBKUMHU BXOJIHBIMU apTYMEHTAMH

Kakne KOMaHAbl HUCIOJB3YIOTCA OJId IIOJTYYCHHA I/IH(bopMaI_II/II/I O BBOJIHMMBIX
MNEPCMCHHBIX, UX YAAJICHUA U3 KOMAaHAHOI'O OKHA U pa60qe1”4 maMsTH KOMHBIOTepa?

Uro takoe M-(pyHKIHUS C OTHUM BBIXOJHBIM apryMEHTOM?

Kakne KOMaHAblI HUCIIOJB3YIOTCA OJIs1 IIOJYYCHUS I/IH(bOpMaI_[I/II/I O BBOJAHMMBIX
MNEPEMECHHBIX, UX YAAJICHUA U3 KOMAaHJHOI'O OKHA U pa60qel71 IHaMsATH KOMHBIOTepa?

UYro takoe Daiin-(hyHKIIUU C HECKOJIBKUMHU BBIXOJHBIMHU apryMEHTaMuU
Kak coznmaercst M-daiin npu ucnoib30BaHUN HECKOJIBKHUX TIEPEMEHHBIX ?

Kak coxpansiercs u BoI3biBaeTcss M-QyHKIMs?

Kak Mo>xHO pemnth HenuHeiHoe ypaBHeHue B MathCAD?

Kax naiiTn HaganpHOE MIPUOIMKEHNE KOPHS ypaBHEHUs?

Jnst wero ucnons3yercst pyHkuus polyroots?

Kak MOXHO pemmuTh CUCTEMY JTUHEHHBIX YPABHEHUI?

Kak MOKHO penTh CUCTEMY HENMHEHHBIX ypaBHEHUN?

B kakoM OKHE TPOMCXOJHT CO3/IaHUE MpOorpamMMm B KoMaHaHOM pexume? Ilepeunciure
OCHOBHBIE JTOCTOMHCTBA U HEJJOCTATKU JAHHOTO PEKUMA.

Uewm oTymuarotcst aiiipl-crieHapuu ot ain-pyHkinii?

[Tepeurciante OCHOBHEIE CBOMCTBA SCript-daiinos.

OcobeHHOCTH 3anicH U coxpaHeHus ¢aitn-pynkuuu B makere SCILAB.

Ckonbko cuMBOJIOB waeHTHuiupyercs B mnakere SCILAB mnpu 3amwcu uMeHH
NEPEMEHHOI?

CKOJIBKO CUMBOJIOB B OJJTHOM KOMaHAHOM cTpoke?

Kakum o6pa3zom peanusyercs nepeHoc ctpoku B SCILAB?

[lepeuncnure cucTeMHbIE KOHCTAHTHI U WX 3HaueHus B makere SCILAB.

OcHosHable popMmaTel yncia B makete SCILAB.



17

28. O6mwmii Bua ycnoBHoro omneparopa B nmakere SCILAB.
29. OnummmTe TUIBI ONIEPATOPOB MUK U X peanu3aiuto B makere SCILAB.

30.

Tema 7. Pewenue 3a0au mooenuposanust Oannvix u snanuit (IIK-1, ITK-9)

Yro TaKoe IOIMHOM M Kak oH 3agaercs B SCILAB?

st gero ucnosnb3ytorest GyHKin menu u eval?

JInist "ero uCnosb3yroTest KoMaH sl break, return uexit?

Kakue koManabl UCTIOJIB3YIOTCS AJIs1 OpraHu3aluuu auanora B ML?

Yro o3"ayaeT 3HaK %7

ITouemy B cucteme ML BMeCTO HHMKIOB PEKOMEHAYETCS HCIONb30BaTh COOTBETCTBYIOIINE

ook wnE

BEKTOPHBIE U MAaTPUYHEIE OTIEPaIliu?

7. Kak 3amaercs noinuHom?

8. Kak Bblumcisiercss uHTerpain’?

9. Uro Takoe TpaHCICHACHTHBIC YPABHCHUS?

10.Kak pematorcs nu¢depeHuaibuble ypaBHEHNs?
11.JIokanu3anus penieHnuil ypaBHEHMS.

12.Pemienre HeMMHEMHOrO ypaBHEHUs ¢ UCTONIb30BaHueM (pyHKImH fzero.
13.BBIBOJ] OJTyYEHHBIX PEIIECHNUN YPABHEHUS.
14.JIokanu3auus peleHnil CUCTEMBI U3 IBYX YPaBHCHUM.
15.Pemenne cucTeMsl U3 JBYyX YPaBHEHUM.

16.BbIBOJ IOJIy4YEHHBIX PELICHUN CUCTEMBl YPAaBHEHU.

17. TexHONOrHs peuieHus 3a1a4 ONTHMH3ALUN.

18.Ha3zoBute METOABI peLICHUE 3a/1a4 YIIPABICHUS 3HAHUSAMH.

IIpumepsl 3agaHuil 1JIs1 CAMOCTOATEIBHOH PadoThI

Camocmosmenvnas paboma Ne 1 (Tema 1)
[ToaroToBUTH pedepat Mo OAHOMY U3 CIEAYIONIUX BOIIPOCOB.

1.

N

©ON AW

Bunbl 1 0cOOEHHOCTH HAYYHO-TEXHUYECKOM HH(OPMALIUH.

KonmuecTBeHHas M KaueCTBEHHAs OIICHKa MH(OpMAIIHK B YIIPaBICHUH TaHHBIMH U
3HAHUSMU.

Cucrema HayIHO-TEXHUIECKOW MH(DOPMAIIUH.

[Tonck HayuyHOM MH(POPMAIIHH.

Odopmiienne pe3yabTaToB HHGOPMAIIMOHHOTO MTOMCKA U HAYYHOTO HCCIIEIOBAHUS
KoMmoHeHTsI mporpaMmMHOro obecredeHus.

Krnaccudukanus npukIagHOro MporpaMMHOTO 00ECTICUCHUS.

WucTpymeHTanbHbIe cpeicTBa cOopa U 00padOTKH JaHHBIX,

[1O maremaTHuecKOoro MoIeTMPOBaHMUS,

10 ITO st pa®oOTHI ¢ UMUTAIIMOHHBIMU MOJICIISIMH.
11. TTo 06paboTKH OONMBIINX JAaHHBIX.
12.T1IO c6opa, 06pabOTKH U yNpaBICHUS 3HAHUSIMH.

Camocmosmenvras paboma Ne 2. (Tema 2)

[TpoBenuTe BBIYMCIICHHUS IO 3aJaHHOM (hopMyJie PH 3a/laHHBIX 3HAYECHUAX MTapaMeTpoB (110
BapUaHTaM). YKaKUTE HEOOX0AUMYIO MOCIe10BaTEIbHOCTD JeiicTBUil. CpaBHUTE MOJTYYECHHBIH
pe3yJbTaT C MPUBEICHHBIM OTBETOM.



[IpoBeauTe BeIYMCICHHS MO 3aJaHHOM (popMyJIie Py 3aJaHHBIX
3HAYEHUAX apaMeTpoB. Y KaXXUTe HEOOXOJUMYIO
NOCIIEA0BATENBHOCTD AeUCTBUNA. CpaBHUTE MOITYUEHHBIN
pE3YyJIbTAT C IPUBEACHHBIM OTBETOM.

3amanue o Scilab
A Vkazanue: B cucteme SCILAB HeCKOJIBKO ITOCIEIHUX KOMAaH

3anoMuHaroTcs. [I0BTOpHBIN BBI30B 3TUX KOMaH] B KOMaHIHOE
OKHO OCYIIECTBJIACTCS Ha)KaHUEM KJIaBUIII <>y <>,
Hcnonp3yiTe 3Ty BO3MOXHOCTD Il IOBTOPHOT'O OOpaIeHNs K
HaOpaHHOU (PYHKITHH.
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Vtga 5, a=3107, b=071 a=3z.
) ~ = 413-107, b=
) 3a’.f68-(a=b) o 261,
Ha~+by 5) a=51'11%"_, b=—-tgl2",

¢’ : T B L0
5 Eces%ﬁfsmfz a). 5,

n=31516-107, a=5".

N a) ;

6 - - - 2
16,3 sin zsin 2 n=er, a="—

5). ' 13

_ o, =3 a=a4"

7 Ssin3s | S COS36° 18 7r
T tga S=—., o =—

6). 25 12 .

. . 3T .
8 lg(1+sin @) +lg(l-sin f)| | a==—. f=83

18

OT1BeT

3
23,27

26,938

1,5633e+008
5,0651e-002
1.0498e+000

1.2429e-001

2,9464e+000

4,9445e+000

3,4657e-004

2,2120e-002

1,1265e-002

7,6324e+001

5,4283e-001

8,9703e-
018+1,4650e-
001i

4,6035e+000
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11

12

13

14

15

16

17

18

19

fsin2 (o~ f)—sin (o - )

(log (b~ 1.4))3

A maSmaim

-5 —51'11”{
3 7.

2 Etga{sm:{#}
“‘J:r 3

M- COSa

12 (sin o+ cosex)’

Tlg(d+2)—tga)

d’ ctgorfsin® o — cos’ &

3 (ctgd+ctgB)

a="2. =16
6). 3 :

a=2Z, p=03r
a). 7 ;

o=12°, f=220°.

5). ,
a=356, b=e"',

a). ;

5), @ =2 b=21649 -1:]‘3;

g P=In3. g=lg3.
5). P=0.013, g=l:—1-1D:;

m=3.6485-10".

a)
24
m=—
6). 37,
7
5= =—
a) 11
6).3=54G3: a=23’
1 57
F=—-. a= _T
2, 0.03 B
5, F=ln7. a=134"

m=-201, a=20",
a). ;

6). m =1z 13.6. {I=1,45;

d=6178, a= 20",
a). ;

5). d="22461-107, a=1146.

d=106, o=50",

a).

5). d=e~ r:r=1;
A=51". B=139",

a). ;
4=0643 B=1

0).

e
a). X=¢e" S;

19

5,1546e-002
4,8756e-

001+8,4448e-
00i

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

1,6630e+000
5,7737e+000
6,659e+001

1,5880e+004

5,4516e-001

2,8187e+000

3,7879e-003

-6,6313e+000

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

1,4132e-001

5,0772e-002

6,1109e+000
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. 2. X ="
e -2,0936e+003
lg Xr— LE | sin "v/?
| 5), X= 2468107, 1,7858e-001

Camocmosmenvras paboma Ne 3 (mema 3)

Haiinute KOpHY KBaJpaTHOrO ypaBHEHHs: ax>+bX+C=0, nmpu 3a1aHHBIX 3HAUECHUIX
k03¢ durreHToB a, b u C (1o BapuanTam).

Ne .  |Haiiaure KOpHHM KBaJpaTHOrO ypaBHEHHs: ax>+bx+Cc=0, npu 3aganHbIX
0/ [BHaYCHHAX KO3 (HUIHEHTOB @, b 1 C.
1 2
1 a=0:56; b=1:2e—4; c =408
2 la=1.b=01.¢c=100
3 a=4,2e—3; E:'=E,D3e—4; ¢ =106
4 a=?,le3; b=9_.4e4;r:=8_.3e10.
5 a=5:£]9;b=4_.32;,;=255.
6 a=8:3;b=5,34;g:593.
7 |a=27.b=27.¢=1276
8 a=3,DB;E}=D,2;,;=3[].
9 a=5,3;b=10,6;g:3?5.
10 a=D,45;b=D__D34;c=121_
11 a=4:3;b=10,7;c=3,463.
12 |a=13.b=08.¢=287
13 a=6.D35. b=5.2.,;:575_
14 |a=2.3. b— .c=324
15 |a=1. b DDE r:—lﬁ"-”
16 —13 b= D‘rﬁ c=188
17 a—[l:lj; EJ—CI:GSG; r:—IE:B_
18 |a=17.b=12.¢c=956
19 a=E]:DBS; 3;:1; r:=1,3e3_
20 a=1:2;b=ﬂ,32;,;:15_

Camocmosmenvras paboma Ne 4 (mema 4)
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Cozpate matpunsl A2x3, B3x3, C2x3 u3 ciy4ailHbIX YHMCEJl, pPABHOMEPHO PacIpe1€ICHHbIX
B nuana3one ot 0 go 1. Haiitu, ucnons3ys SCILAB:
a) cymmy U pazHocTh MaTpull A u C,
0) npoussenenne marpull C u B,
B) pe3ynbTart npousBeaenus Marpun C u B yMHOXUTB Ha 4uCIio 5,
T') onpeaenuTeab MaTpullsl B,
1) MaTpuIly, 0OpaTHYyIO Matpuie B,
€) COOCTBEHHBIE UMCIIa U COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPA MaTpHIIbI B.
2 Haiitu, ucnonsdyst SCILAB, 3nauenue 3agannoro Beipaxkenus, rae A, B, C

— MaTpHIlbl U3 3aaHus 1

No Bripaxkenne Ne Beipaxkenue

L. (A-C)*B*+2(4-C)T 16. |_44+C)*B*+(4+C)
2. 2A4-C)*B +(4+C) 17. | (4-C)*B* *»(-2)(4-0)
3 (A+C)*B*> *x5(4-C)" 18. [ (4-C)*B* *(-5)(4+C)
4 HA+C)*B *x(A+C) 19. | 94+C)*B>x(4-C)7

5 (A-C)*B> *3(4-C) 20. (—7(A+C)*xB**x(4+0O)T
6. 5(4-C)=B*x(4+C)T 21 (A-C)*B**9(4-C)"

7 (A+C)*B* *4(4-C)T 22. [(A-C)*B**(=3)(4+0O)
8 3(A+C)=B* x(4+C) 23. | —9A4+O)*B x(4-0O)T
9 (A-C)*B> *6(4-C)" 24. [ (4+C)*B* *(-8)(4+0O)
10. | 8A4-C)*B* x(4+C)T 25. [-2(4-C)*B**(4-0C)T
11. | -3(4+C)*B’ *+(4-C)T 26. | (=3)(4-C)*B**(4+C)"
12. | 6(4+C)*B* x(4+C) 27. | (A+C)* B’ *(-2)(4-0O)T
13. |(4-0)*B*x7(4-0)7 28. [7(4+C)*B**x(4+0O)

14, | _6(4-C)* B> *8(4+C) 29. [-54-C)*B**(4-C)
15. |74+ C)*B° *(4-0O) 30. | (A-O)xB**x(—4)(4+0O)

Camocmosmenvras paboma Ne 5 (mema 35)

C nomouisto oneparopa errorbar(t,y,E,'S") moctpouts rpadux ¢pynkumu yl1(t).
[Ipu noctpoennn rpadukoB BUJ GYHKIMMA, IPEEIIbl, Iar U3MEHEHUS apryMeHTa U mapaMerp S
BbIOpaTh U3 TadI. 6
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Tabnuua 6
Bapn- .
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 Kpacusiii, pom0, wrpHxosas

4 }r1(1]=]—]{]'e1, te[0.5], A=03 YepHelil, TpeyroIsHHK BEPIUHHON BEEPX, CILIOUIHAR

5 yi(t)=t", te[0,5], At=0.3 KpacHglii, Kpy#OK, IITPHXOBaA

6 y1(t)=2-sin(t), te[0,2x], At=04 | 3enenslii, Touka, cnnomHan

7 y1(1]=13'3, te[0,10], A=0,6 lNonyGoil, TpeyronbHHK BEPLUHHON BBEPX, CINOWIHAA

KpacHglii, TpeyronsHHK BEPLIHHOI BIIPABO,

—2 2 =
8 | nul)y=t7, t=[0.2,1], At=0,06 NYHKTHPHAs

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

g At=0.06 lNonyGoil, TpeyronbHHK BEPLIHHON BNPABY, WTPHXOBAA
10 ill(__%:g gm:::ﬂs(l]* tel0.1, 3eneHslil, TPEYroNBHHK BEPUIHHOI BIEBO, CIMOLIHAR
11 ESEI:; aretg(t), t[0,3], Kpacuriii, pomd, nyHkTHpHAR

12 E(——%? -acot(t), te[0.1,5], KpacHelii, KBaapat, IWITPHX-TIYHTKTHPHAA

13 Elggflzﬂmsin{: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

Camocmosmenvras paboma Ne 6 (mema 6)

CornacHo BapuaHTy WMHIMBHIYaJbHOTO 3aJlaHus, TpeOyeTcs Hamucarh MSATh IMPOrpam,
coOroasi MpUBEACHHbBIE HIKE yKa3aHUS:

e JUIS KQXKJOTO IyHKTA 3aJJaHusI CO3/1aTh CBOU ckpunm-gaiin,

e Hamucarh Gaitn-cuenapuii (SCript-gaitn), B KOTOpPOM MOJB30BATEIbCKHI HHTEpdEiic
opopmiieH B BHJAE€ MEHIO. BBIOpaHHBIII MYHKT MEHIO OIpenesseT BBINONHEHHE (aiina,
COOTBETCTBYIOIIETO MYHKTY HWHAMBUAYalbHOTO 3afaHus. [Ipu HamucaHuM NporpaMMmsbl JUIs
peanu3aliii MEHIO UCIOJb30BaThb BCMPOEHHYIO (@YHKyuio menu(), onepamop Yukia c
npedycnosuem while u ¢pynxyuio eval();

e ypaBHEHHUS M (QYHKIMH JUIsl BBIOJIHEHUS NyHKTOB Ne 3—-5 ommcath B Bujae (aiios-
byHKIHUi;

e i myHKTa Nel mpu BBIYMCICHMHM KOpPHEH MOJIMHOMA HOCTPOMUTH IpadyK IOJIMHOMA U
0TOOpa3uTh Ha HEM HalJeHHbIC NEHCTBHUTEIbHbIE KOpHH. BBOJ rpanuil moctpoeHus rpaduxa
JIOJKEH OCYLIECTBIIATHCA C KJIAaBUATYPBI;

e JuIgd myHKTa N2 MpH pemeHur CUCTEMbl JIMHEHHBIX YPAaBHEHUH OCYIIECTBUTH MPOBEPKY
HOJYYEHHOTO PELLICHMS,;
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e ns myHkTa Ne3 mpu moucke MakCMMymMa W MUHHUMyMa (YHKIIUH MOCTPOHTH Tpaduk
3aJaHHOW (YHKIIMM B 3aJaHHBIX TPAaHUIAX M OTOOPAa3UTh HA HEM MOJYYCHHBIC IKCTPEMYMBI
MapKepaMH Pa3HOTO IBETA;

e s myHKTa Ne4 TpW BBIUMCIICHUH WHTETpaia IMOCTPOUTH TpadUK MOJBIHTETPATLHON
GYyHKIUYM, TpaHUIBl Tpaduka BBOAWTH C KJIABHATYPHl M 3aKPaCUTh IUIOIIA]b, OTPAaHUYCHHYIO
(dyHKIIMEH Ha 3aJJaHHOM OTPE3KE;

e s TyHKTa Ne5 mpH pelIeHWH TPAHCIEHACHTHOTO YpPaBHEHHsSI IMOCTPOUTH TIpaduk
(GYHKIMU B TpaHMIAX, 33JaHHBIX MOJb3oBareieM B (opme amanora, u OoToOpa3HTh Ha HEM
3HAUEHUE KOPHS YpaBHEHUS I[BETOM, OTJIUYHBIM OT IBeTa rpaduka;

e Ha Bcex rpadukax OJHKHBI OBITh BBIBEICHBI 3ar0JIOBKH, Ha3BaHMs Ocell KoopauHaT. Bee
rpaduKu TOJDKHBI PAcIoaraThCs B OJJHOM rpadueckoM OKHE.

IIpu HanMCAaHUM MPOTrPaMM 00513aTeJIbHO:

1. uCTmoNB30BaTh KOMMEHTApPHUH, COJEpIKAIUE HAa3HAYCHHWE MPOTPaMMBbI U OIUCAHUE €€
MIEPEMEHHBIX;

2. BBIBOJ] pe3yJITATOB COMPOBOXKAATH MOSCHUTEIHHBIM TEKCTOM.

Ilo pesynapraram pabOTBl JOMDKEH OBITh COCTAaBIEH OTYET, COJEP)KAIIUH TEKCT
WHIUBHYaJIbHOTO 3aaHus, TEKCThI SCript-¢aiiioB u dainoB-QyHkuuil, a Takke rpaduyeckoe
NpeCTaBICHUE PE3yJIbTaTOB PaOOTHI.

Bapuantbl

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 3Ha9eHAE JOKANEHOTO MEHAMYMA H MAKCHMYyMa QyHEIHE

F(x)=+x+1(sin2x 3,7)
1=x<25
4. BHMHCIHTE 3HAYeHHEe OIpeeleHHOr0 HHTerpana
14
Ixz cosxdx
0.6
5. PenmHTs TpaHCHOEHACHTHOE YpaBHEHHE

e—e —2=0
Bapuanm 9

1. BHYHCIHTH KOPHH IOIHHOMA

x?' —9Ox

2. Ha#TH pelneHHe CHCTEMEI THHCHHBIX YpaBHEHHAH

1ﬂ11+l—g+xg =12
2x+10x+x3=13
2at2x710x:=14

3. HaiiTH 3Ha9eHHe JOKANEHOTO MAHAMYMA H MAKCEMyMa (yHEITHE
S (x)=x2+605"
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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Bapuarm 10

1.
y
2:

5

14

3

BeraucaTs KOpHI/I IIOJIHHOMA
—01x2 +04x—15

Haiitu pemenHe CHCTeMBI THHEHHBIX YpaBHeHHH

2.7x,+0,9x,—-1.5x;=3.5
Sx,—2.8x,+6,7x;=2.6

l 5.1x,+3.7x,-L4x,=-0.14

Haiiti 3Ha9eHHe JOKATPHOIO MHHAMYMA H MAaKCHMyMa QyHKITHH

f(x)=ex2—-0.5cosx
0.5<x<15

B

BrucIHTh 3HaYeHHe OIIpEeJeJICHHOT' O HHTerpaia

2.4
f(x + 1)sin xdx

1.6

>

PemmHTs TpaHCLEHAEHTHO? YpaBHEeHHE

18x% —sin10x=0

Konmponwvnule 6éonpocwt k sxzameny (IIK-1, ITK- 9)

LCoNoOAWNE

Hayunoe uccnenosanue. [Tonstue. Knaccuduxanus.

Mertoasl SMIIUPUYECKOTO YPOBHSI HCCIIETOBAHNUS.

Mertoasl TEOPETUUECKOTO YPOBHS UCCIIEIOBAHMUS.

OCHOBHBIE 3Tarbl HAYYHOT'O MCCIIETOBAHUSA.

MaremaTnueckoe MOJAEIMPOBAHUE B HAYYHBIX UCCIIEAOBAHUAX

Cucrema Hay4yHO-TEXHUYECKOW HH(OPMALINH.

[Touck nHayuHo# nHpOpMAaIUH.

Odopmienue pe3ynbTaToB HHPOPMAIIMOHHOTO MOMCKA U HAYYHOT'O UCCIIEI0OBAaHUS
Komnonents nporpammuoro obecnedenus. Kiiaccuduxanms npyukiagHoro nporpaMMHOTO
o0ecreueHusl.

. IIpuknagHple MakeThl U pELICHUS] MAaTEMaTHYECKUX 3a/1a4.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Hasnauenue cucrembr SCILAB

Pexume pabots! B cricteme ML

Dailibl XpaHeHrst KoMaHa U GyHKIM cuctembl ML
CrpykTypa okHa paboueii cpept ML.

DJeMeHTapHas1 €IMHUIIA JAHHBIX s13bIka ML

3anuch JeUCTBUTENBHBIX unces B ML

Komanzp! momydenust nH(popMaIyu o JaHHBIX, XPAHSIIUXCS B pab0YeM IPOCTPAHCTBE
DopMarsl BbIBOZA YHCIIOBBIX JaHHBIX B ML

N3menenns (hopmara BEIBO/IA pe3ysIbTaToOB BhIUKCIIeHHs B ML
Onpenernenue THIa nepeMeHHbIX B cucteme ML

[IpaBuia cocTaBneHNs UMEH NEPEMEHHBIX.



22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
. Iopsiok fericTBHiA Uit TocTpoeHus rpaduka GyHkiwm Bua y = f(x).
35.
36.
3r.
38.

3.
40.
41.
42.
43.
. [IpaBuna 3armcu KomaH 1 B m-gaiiiax.
45,
46.
47.
48.
49.
50.
51
52.
53.
. Haznauenuie ¢pyHkimii menu u eval.
55.
56.

29

OcHOBHBIE CHCTEMHBIE TIepeMeHHbIe ML.

Oneparmw, rcnionb3yemblie B ML. [opsiiok yObIBaHMS IPHOPUTETA OTICPAITHA.
IIpencrasisrorcst BeKTopa v MaTpuiibl B ML.

3anuch MaTpUYHbBIX U TTOAJIEMEHTHBIX oreparmii B ML.
Crnioco0b1 3a1aHus1 BeKTOpoB B ML.

Croco0b1 0OpartieHus K SieMEeHTaM BEKTOPOB M MATPHII.
Xapaxrepucrrka GpyHkimn length()?

OOpatrieHu€ K MOCTIEHEMY JIEMEHTY BEKTOpA.

Komanyip! (hopMrpoBaHHs OCOOBIX MATpPHILL.

DyHKIMHM 00pabOTKH BEKTOPOB M MATPHII.

Komanyip! noctpoenusi rpaykoB (GyHKIMH OHOM EPEMEHHOM.
Komannp! nocrpoenust rpadukoB GyHKIMH IBYX [IEPEMEHHBIX.

Iopsimok nericTBriA 1151 ocTpoeHus rpaduka GyHKIMK Buma z = f(X,y).

[Topsinok nercTBHIA TSt TOCTPOCHHST HECKOJIBKHX TPA(hUKOB B OTHUX KOOPMHATHBIX OCSIX.
VYripapiieHue BHEIHAM BUJIOM rpaduka.

[Topsiok AercTBHIA 1151 TOCTPOSHHUST HECKOJIBKUX TPA(hMKOB B Pa3HBIX KOOPIMHATHBIX OCSIX B OJHOM
OKHE.

Cpencrsa 1 IOCTpOEHUsI ;arpamm B cucteme ML.

IIpencraBnenue noarHoma B cricreme ML.

Yuco 371eMEHTOB B BEKTOPE, ONPE/IETISIOLIEM ITOJIMHOM.

mM-aiib! B cucreme ML.

Buet m-¢aiinos B cucreme ML.

Coznanmne m -aiina B cucreme ML.

Be1zoB gaiin-nporpammsl B ML.

Crpyxkrypa daiina-yakimm B ML.

BezoB gaiin-gpyskimm B ML.

Ormicanne (QyHKIMH ¢ HECKOJIBKMMU BXOTHBIMU M BBIXOTHBIMU TIApaMeTpamMH.
KomaHnzip! BBOJIa TaHHBIX C KJ1aBUaTypsl B ML.

Koman1p! BbIBOJIa JaHHBIX HA MOHUTOP B ML.

Oneparops! 1ykia B ML.

Oneparopsb! U1 OpraHu3aliy BeTeeHn B ML.

Haznauenne koman break, return u exit.
Komane! s opranvzarmm auasnora B ML.
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YYEBHO-METOJUYECKOE W HH®OPMAIMOHHOE OBECIIEYEHUE

T CHATITAHBI

6.1. CnMCOK MCTOYHUKOB U JIUTEPATYPbI

OcHoBHAA

1.

2.

3.

4.

Kpacasun, A. B. KomnbrorepHslii mpakTUKyM B cpesie matlab : yue6HOe mocobue it By30B
/ A. B. Kpacasun, f. B. XKymarynos. — 2-e u3a. — Mocksa : U3natensctBo HOpaiirt, 2024.
— 277 c¢. — (Beicmiee o6OpazoBanme). — ISBN 978-5-534-08509-9. — Tekcr
nekTpoHHbIl  //  OOpazoBatenbHast  1iarpopma  FOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/541314 (mata oopamenus: 04.03.2024)

[Tmwxypun, A. A. MeTozbl U CpeAcTBa HayyHbIX HccaenoBaHui : yueOHuk / A.A. ITuxypuH,
A.A. Tlwxypun (mn.), B.E. IlatkoB. — Mocksa : UHOPA-M, 2023. — 264 c. + [om.
MaTepHalsl [DaeKTpoHHbIH pecypc]. — (Boicee oOpas3oBanue). - ISBN 978-5-16-018550-
7. - Texct : anektponnsni. - URL: https://znanium.com/catalog/product/2021402 (mara
obpamienus: 04.03.2024). — Pexxum nocTyma: 1o HOAMKUCKeE.

Tumoxun, A. H. MoaenupoBanue cucreMm ynpasiieHus: ¢ npumeHeHruem MatLab : yueGHoe
nocobue / A.H. Tumoxun, FO.[l. Pymsunes ; mox pen. A.H. Tumoxuna. — Mocksa :
NH®PA-M, 2024. — 256 c. + Jlon. matepuansl [DnekTpoHHBI pecypc]. — (Bricuiee
obpaszoanue). — DOl 10.12737/14347. - ISBN 978-5-16-019422-6. - Texkct
anektponnbid. - URL: https://znanium.ru/catalog/product/2084144 (mata oOparmeHus:
04.03.2024). — Pexxum roctyna: 1o NOAIIHUCKE.

TutoB, A. H. Pemenne maremMatnueckux 3aja4 B MHTETpUPOBaHHOM cpene Scilab : yuebHO-
metoauueckoe nocodue / A. H. Turos, P. ®@. Ta3uesa ; Munobpuayku Poccun, Kazan. nau.
UCCIIe]l. TeXHOIL. YH-T. - Kazanb : U3n-Bo KHUTY, 2022. - 164 c. - ISBN 978-5-7882-3131-
0. - Tekcr : snektponnsiif. - URL: https://znanium.com/catalog/product/2069265 (nara
obpamienus: 04.03.2024). — Pexxum 10cTyma: Mo MOAMKUCKE.

JlonmoJHUTEIbHAS

1.

&

lanymkna, H. E.  BBICOKOypOBHEBBIE  METOJABl  IPOrpPAMMHUpPOBAaHMSA.  S3BIK
nporpammupoBanusi MatLab. Yacte 1: yuyeObnwk / H.E. Tanymkwa. - PocroB H//I:
WznarensctBo FODY, 2011. - 182 ¢.ISBN 978-5-9275-0810-5. - TekcT : 31EKTPOHHBIN. -
URL: https://znanium.com/catalog/product/550402 (mata o6pamenus: 04.03.2024). —
Pexxum noctyna: nmo noamnucke.

Hunt, Brian R. Matlab: opunmansueiii yueOHb1il kypc KemOpumkckoro yaupepcurera. M.:
Tpuymd, 2008. 352 c.

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

Kypb6atoBa, E.A. Matlab 7: camoyuutens / E.A. Kyp6aroBa M.: [luanektuka, 2006. 256 c.
Konecos O. b., CennuenkoB tO. b. MonenupoBanue cucreM. Jlunamuyeckue u TuOpuaHbIC
cucrteMbl. YueOHoe mocobue. — CII16.: BXB-IlerepOypr, 2012. — 224 c.: un. ISBN 5-
94157-578-5

6.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTH «AHTepHET»

Odunmanesherii cait MATHLAB [3nekrponssiii pecypc]. - https://www.mathworks.com. -
3ari. ¢ sKpaHa. - S3. aHrI.

Lentp xomnerenuuit MathWorks [amextponnsiit pecypc]. - http:// MATHLAB.ru. . - 3ar.
C DKpaHa.

ABTOMaTH3UPOBAaHHOE MOJICITUPOBAHHUE. - [JIEKTPOHHBIN pecypc]. — Pexum gocryna:
https://studfiles.net/preview/6224300/
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4. Bopnonasckas 1.B. Beenenue B cuctemy MATHLAB Meroanueckoe nocobue. —
Actpaxanb: AI'TY, 2004- 48 c. [»nexkTpoHHBIN pecypc]. — Pexum qoctyna
http://mathmod.asu.edu.ru/images/File/ebooks/MATHLAB.pdf

5. Hayka kak 00beKT KoMIbIoTepU3aii. KOHCTIEKT JEKIHA 110 JUCITUTITHHE
«KoMmmbroTepHble TEXHOJIOTHH B HaAyKe U 00pa30BaHUWy. - [3JIEKTPOHHBIN pecypc]. — Pexxum
nocryma: https://lektsii.org/12-85562.html

6. OCHOBBI HayYHBIX UCCIICIOBAaHUH. DIIEKTPOHHBIN YUeOHUK ISl TUCTAHIIHOHHOTO
00pa3oBaHwusl. - [AIEKTPOHHBIN pecypc]. — Pexxum mocryma:
http://lib.kstu.kz:8300/tb/books/ONI/index.htm

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

8. UYen K., xxubmun I1., Upeunar A. MATHLAB B Mmatematuueckux uccienoBanusx: [ep. ¢
anri.— M.: Mup, 2001.-346¢. ui. [351eKTpOHHBIHI pecypc]. — Pexum gocryna:
http://www.apmath.spbu.ru/ru/staff/smirnovama/files/chen__dzhiblin__invirg___ SCILAB_
v_matematicheskih_issledovaniyah.pdf

6.3 IIpodeccuonanbHbIe 0a3bl JAHHBIX U HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

Joctyn k npodeccuonaibHbM 0a3zam naHHbIX: https://liber.rsuh.ru/ru/bases

HHdopManroHHbIe CIIPABOYHBIE CUCTEMBI:
1. Koncynprant I[lntoc
2. Tapant

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHUE JUCIHUIIJIMHBI.

MartepuanbHO-TeXHUYECKas 6a3a BKIIOYAET:

COBpPEMEHHBI KOMITBIOTEpHBIA Kiacc JlabGopatopust uHpopmatuku — aya. Ne 203,
OOBEAMHEHHBIN  JIOKaJTbHOM  HMH(POPMAIMOHHOM CEThIO IO TEXHOJOTMH  KJIHEHT-CEpBep,
UHTEIPUPOBAHHOM B JJOMEH C BBIXOJOM B MHTEpHET:

AnmnapaTHbIE CpeACTBA:

1 komnbrOTEp NMpenoaanaresns, 12 KOMIBIOTEPOB 00YYAIOLINXCS, MAPKEPHAs 10CKa, TPOEKTOP

[TporpaMMHBIe cpecTBa:
1. CucteMHbIe IPOTPAMMHBIE CPECTBA - oneparonHast cuctema Windows 7 (umensus 68526624)
2. llporpammusiii naker MATHLAB. (nunensus 647526)
3. Ilporpammusrii maker Mathcad Education - University edition (muriensust 2996385 ot 14.06.2019)
4. ITpukaaHbIe IPOrpaMMHBIC CUCTEMBI 001ero HazHaueHus - Microsoft office 2010 Pro (sumeH3us
49420326 ot 08.12.2011)
5. Microsoft Visual Professional 2019 9 (nuuen3us 63202190)
6. Mozilla Firefox 52.8.1 ESR - ¢cBoOOHBIH JOCTYII.

8. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLUECCA JJIsA JIML C
OI'PAHUMYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbsA 1 UHBAJIMOB

B xoze peanusanuy JUCHMIUIMHBI UCIIOJIB3YIOTCS CIEAYIOINE TONOIHUTEIBHBIE METOIbI
00y4eHus1, TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIlMU O0yJarOIINXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOEHHOCTEH:


http://mathmod.asu.edu.ru/images/File/ebooks/matlab.pdf
http://lib.kstu.kz:8300/tb/books/ONI/index.htm
https://studfiles.net/preview/2592654/
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® IS CIICNIBIX U CIA0OBUASIINX:

- Jekuuu opOpMIIIOTCA B BUIE ayanodaiina WIM 3JIeKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMAIH3UPOBAHHBIM ITPOrPAaMMHBIM 00ecrieueHUEM;

- THUCbMEHHBIC 33JaHUs BBINOJNHAIOTCA HAa KOMIIBIOTEpE CO  CHEIHAIN3UPOBAHHBIM
IPOTrpaMMHBIM 00ECTICUCHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTcsl MHAMBUAYaIbHOE paBHOMEpHOE ocBeleHne He Menee 300 Jrokc;

- JUIA BBIIOJHEHHUS 33JaHus TpU HEOOXOJUMOCTH TMPENOCTABISIETCS yBEIUYMBAIOIICE
YCTPOMCTBO; BO3MOKHO TaK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIHMYMBAIOLINX YCTPOICTB;

- MUCHbMEHHBIE 3aJ]aHusl O(POPMIISIOTCS YBEIIMYSHHBIM HIPUPTOM;

- DK3aMEH U 3a4€T IPOBOJAATCS B YCTHOH (popMe MM BBINOJIHSAIOTCS B MUCBMEHHOH (hopme Ha
KOMITBIOTEpE.

® Ui DIIYXUX U CIAa00CIBIIIAIINX:

- Jekuuu OQOPMISIOTCS B BUAE ODIICKTPOHHOTO JOKYMEHTa, JMOO TPEeJOCTaBISETCS
3BYKOYCWJIMBAIOIIAsl armapaTypa WHAUBUIYaTbHOTO MOJIb30BAHMS,

- MICBMEHHBIE 33/1aHHS BBIIIOJIHAIOTCS HA KOMIIBIOTEPE B MMCHbMEHHOI (hopme;

- DK3aMEH U 3a4€T MPOBOJATCA B MMCbMEHHOM (hopMe Ha KOMIBIOTEPE; BO3ZMOXKHO MPOBEICHHE
B ()OpME TECTUPOBAHUSI.

® IS JIMII C HAPYUICHUSIMH OIIOPHO-IBUTaTEIBHOTO armapara:

- Jekmud O(OPMIIIOTCS B BHJE JJIEKTPOHHOTO JOKYMEHTA, IOCTYIMHOTO C IOMOIIBIO
KOMITbIOTEpA CO CHEIHATU3UPOBAHHBIM IIPOrPAMMHBIM 00€CIICUeHUEM;

- THACHMCHHBIC 3aJaHUs BBIIOJNHSIOTCS Ha KOMIBIOTEPE CO  CHEIHATH3HUPOBAHHBIM
IPOrpaMMHBIM 00€CTIeUCHHEM;

- DK3aMEH M 3a4€T MPOBOASATCS B YCTHOU (hOpME HMIIM BBIIOJTHSIOTCS B MUCHMEHHOHW (hopme Ha
KOMITBIOTEPE.

[Tpr HEOOXOMUMOCTH TIPETyCMaTPUBACTCS YBEITMYCHUE BPEMEHH ISl TIOATOTOBKU OTBETA.

[Iponienypa mpoBeeHus] MPOMEKYTOYHOM aTTecTallu A 00yJarouXcsl yCTaHABIUBACTCS
¢ yu€TOM WX HMHIMBHIYaJbHBIX TCUXOPHU3NUECKUX OcoOeHHOocTed. [IpoMexyTodHas arTectaius
MOXKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeneHUH MpOLENYpPhl OLIEHWBAHHUS PE3YJITaTOB OOYYEHHS MpPEayCMaTpHBAETCS
UCTIONIb30BAaHUE TEXHUUYECKUX CPEICTB, HEOOXOOMMBIX B CBS3M C  WHAWBUAYaJbHBIMU
O0COOEHHOCTAMHU O0y4YaroIuXcsa. DTH CPEACTBA MOTYT ObITh IPEJOCTABIEHBl YHUBEPCUTETOM, WU
MOT'YT HCTIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenne  mpomeqyphl  OIEHMBAHUS  PE3YyJIbTaTOB  OOyYeHHUS  JOMyCKaeTcss ¢
UCTIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs OOCTYN K HMH(GOPMAIMOHHBIM M OMOIMOrpaduueckuM pecypcam B CETH
WNuTtepHeT s kaxaoro odydaronierocs B GopMax, aJaiTHPOBAHHBIX K OTPaHUYSHHSIM HX 3I0POBbS
¥ BOCIIPUATHS MH(OPMAIIH:

® JUIA CHEINBIX U CIIA00BUIAIINX:

- B IeYaTHON (popMe yBETUUEHHBIM HIPHUPTOM;
- B (hopMe 2eKTPOHHOTO TOKYMEHTA;

- B hopme aynnodaiina.

® JUIS TIYXHX M CIa00CTBIIIAIINX:

- B Ie4aTHOM (hopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

e Ui 00yYaromuXxcs ¢ HApYUICHUSIMHU OMOPHO-/IBUraTeIbHOTO armapara:
- B Ie4aTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.
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VY4eOHbIe ayUTOPUU Ui BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITENILHON pabOTHI, HaydyHas
OMOIMOTEKa M WHBIE TOMENICHUs Il OOyYeHHsS OCHAIICHBI CICIHAIbHBIM O0OpYJAOBaHHEM H
y4eOHBIMH MECTaMH ¢ TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI:

® JUIS CJICIBIX M CIIA0OBUISIINX .

- YCTPOMCTBOM JJIsl CKaHUpoBaHus 1 uTeHus ¢ kamepoilt SARA CE;

- mucruieeM bpaiinst PAC Mate 20;

- npuntepoMm bpaitns EmBraille ViewPlus;

® IS NIYXUX U CIA00CIBIMIANINX

- aBTOMATH3WPOBAHHBIM pab0OYMM MECTOM Ui JIIOJIEH C HapylmIeHHeM cliyXxa |
¢71a00CIIBIIIAIINX;

- aKyCTUYECKHUI YCWINTEIh U KOJIOHKH,

e U1 OOYYAIONINXCS C HAPYIICHUSIMU OTIOPHO-/IBUTATEILHOTO arrapara:
- IEPEIBIKHBIMHU, PETYJIUPYEMBIMU 3proHomuueckumu napramu CHU-1,
- KOMITBIOTEPHOM TEXHUKOU CO CIIeUaTbHBIM IPOrPAMMHBIM 00€CIICUCHHEM.
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9. METOAUYECKHUE MATEPUAJIbBI

9.1. Il1aHbl NPAKTHYECKUX 3aHATHI

Ouynast popMbI 00y4eHHs

IIpakTHyeckas padora Ne 1. (4 yac.) OcnoBbl padorsl ¢ cucremoit SCILAB.
Hean:
1 O3HaKOMHTBCA ¢ KOMaHAHBIM OKHOM CHUCTEMBI, 3aJaHMEM 3HAUEHUIN MEPEMEHHBIM, UX BBIBOJIOM
[0 YMOJTYaHUIO U OJIOKHPOBKOM BBIBO/IA C IOMOIIIbIO TOUKH C 3aISTOM.
2 [Tonmyunth HaBBIKM paboThI B KoMaH1HOM pexume SCILAB.
3 OcBouth 3amuch apUPMETHUYECKUX BBIPAKECHUN, H3YUYUThb JJIEMEHTapHbIE Olepauuud |
maTtematuueckue GpyHkuuu Ha sizpike SCILAB.

3amanue:
1. W3yuuts TEOpeTHUECKUN MaTepuan MeToanyku (Tema 1.1)
2. OTBeTUTH HA KOHTPOJIbHBIE BOIPOCHI

3. Bpumcnute ykazaHHoe apudMeTHuecKoe BbhIpakeHHE (M0 BapHaHTaM). Y KaKUTe
II0CJIE0BATEIBHOCTh HAXaTHs KiIaBuill. CpaBHUTE NOJYUYEHHBIH PE3yJIbTaT C IPUBEIECHHBIM

OTBECTOM
Bananue Brrauciure YKa3aHHOC apI/I(I)MCTI/I‘-ICCKOC BBIPAKCHUC. VYkaxure
Mezl[tlab [TOCJIEI0BATEIbHOCTh HaXKaTHs KiaaBua. CpaBHHATE MOYYEHHBIN pe3yapTaT ¢ [OTBET
[MPHUBCACHHBIM OTBCTOM.
1 | 2 3
(121-6L-525)-13.5+0.111
1 == 033 599,3
(15+22+L):9,6+213
2 --D 5003 6179,5
3 {6 037 J s 2,5
(21-1.25): 2.5 ’
2625-2-22
’ (34+4.375):19% 2809
. 0.134 = 0.05
TR 0,0115
18 7 1+ - T 28
(584 -36=):0.8+21-0,225
6 : gﬂ 0% - 0,56071
N
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0216 56 1: 0.3
7 015 2
(7.7:24.75+2)-4.5
14.0,22:0.3-0.96
8 - — 0,2
0.2-2)1.6
(3+0.425-0.005): 0.12
9 = 0,25
30.5+1+31
31+25 4.6-24 ( o005 )
10 . 2 — +5.7 | 0,19231
25-11 46+247(1-0125 |
0.725 +0.42(6 )
11 : (©) 0,25
0128 —6.25—(0.0345:0,12) 0,04492
(4.5:12-6.75)-0.(6)
12 0,17068
(3.333-03+0.222-3)-22
(5£-41):5%
13 —= ' I = 0,28571
(42+0.75)-3%
15-0.22:03-0.96
14 0,19048
(02-2)-1.68
(40L-382):109+(0875-L)- &
15 0 = : LR 166,67
0.008
(68,023 -66.028): 65 +—-4.5
16 . S R 8,7028
0.042 +0.086
(2.1-1.965):(1.2-0,045) 4
17 -17,397
0.00325: 0.013 0.2-0,73
(1.88+2.127)-0.01875
- +8.29
18 0.625-12:3.13 ' 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 S J — 133 — 7,4825
6.84:(28.57-25.15) 21

4. Tlo pesynpTaTam paOOTHl JOMKEH OBITH COCTaBIEH OTYET,
WHANBUAYAIbHBIX 3a/1aHui, koMaHsl ML amst pemenus 3agau

COJIEpKalINil  TEKCTHI
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Jluteparypa.

Kpacasun, A. B. Komnbiotepuslii mpaktukym B cpene MATHLAB: ydeOHoe mocobue auns
By30B / A. B. KpacaBun, f. B. )KymarynoB. — 2-¢ u3n. — Mocksa: MU3narenscto HOpaiiT,
2019. — 277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3zaHus K BbINIOJHEHUIO.

1 B kOMaH/THOM OKHE 33/1aTh 3HAUCHUS IEPEMEHHBIM.

2 3anucath BblpakeHue Ha si3bike SCILAB. Eciu BblpakeHHE HE yMeENIaeTcsi B CTPOKE BBOJA,
IPOJOKUTD €r0 B APYTOil CTPOKE, UCIIOJIb3YSl CUMBOJI ITPOJOJKEHHUS (...).

3 Jlnst BBIBO/IA 3HAUEHUS BBIPAXKEHUSI HE CTABUTH IOCJIE HEI'O TOYKHU C 3aISATOM.

IpakTnyeckass padora Ne2. (4 4yac.) Pabora ¢ BcTpoeHHbIMH (QYHKIUSIMH B cpeje
SCILAB.
Leab: HAYYUTHCS NPOBOAUTH BHIYHUCJIEHHUS ¢ BCTPOCHHBIMU (PYHKIMAMU NPH 32JaHHBIX

3HAYeHUsAX KOI(P(PUIHEHTOB U HA YKA3aHHBIX OTPe3KaXx.

3amanuda:
1.  M3yuuth TeOpeTHUECKU MaTepHal METOAUYKH (Tema 1.2)

2. OTtBeTuTh HA KOHTPOJIbHBIC BOIIPOCHI.

3. Boruncnute N 3HaueHmi GyHKIMK HA 3aJaHHOM OTpe3ke. Ha skpaH BbIBeCTH 3HaUCHUS
aprymMeHTa u 3Ha4eHust QyHKIUH.

Bapuantsbl
DyHKIHA Orpesok Komitgecrso pazOuennii
1, yia) = 2R 200X [027] N=10
x+1
2. y()=In(x+Dye +e " [0.2:4] N-9
3. y(x) = x’tg~/arcsin x [0,0.3] N=T
4. y(x)=xsmx+x~ 10,1] N=10
x+1
£, )= ;\ [0.3] N-8
14+ ———
V1+x
esiux _et5%
6. y(.\') e — [”,3 ”] N=8
o2
= y(.vc):clg,(.xf2 +1)-(sin2x +cos2x) [-1,1] N=T7
2 . 1
8. y(x)= 10g2(x” +1)sm I [-1,1] N=10
9. y(x)=x° +2x* —3sinnx [22] N7

3/ TSt
Vx+1 sin x + 1 [-2.2] —9

10. N X) = - -
y(x) 1 cosx+2
o] + -
2



https://biblio-online.ru/bcode/442328
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11, y(x) = (Ig(tg( x/2)) — cos(x) / sin (X)) [-3;3] N=7
12. y(x)=cos(2x) P [0;1.5] N=15
13.  y(X) = x*sin(x+2)+cos(x-1) [-3, 2x] N=12

14. y(x) =lg(cos(x) —2Zsin(2x) + 25) [— ?; 2m]  N=10

14gin lxz +x }

15. Y= [7,37] N=9
16.  y(x)=(x?cos(x))/sin(x) [-pi, pi] N=8
17 y(x) =™ [0, ] N=10
18. y(X):w,,fx#Z"“ [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 3Ha4E€HUS BBIPAKEHUN

1. Beruuciauts: , [JIe N—HOMEP BapUaHTA.

2. BBIYHCIIMTB BBIpaKEHUE MPH 3a1aHHBIX 3HAYEHHUAX 1APAMETPOB, HCIONb3Ys ONEpPaTop
4 5 T fm
Va® —n-Vb.rnea = ctyg (—)b = e'" — In(n).
TIPUCBAaMBAHUS: n+2

rJie N—HOMEp BapHaHTa.

3. Coznate mporpamMmy JJisl BBITIOJHEHHS ICHCTBUH:
a) YHCIIO Z1MEePEBECTH B SKCIIOHCHITHATBHYIO (OpMY;
0) 4KCII0 Z2MepeBeCTH B anredpanyeckyro Gopmy;

B) BBIYUCIIUTH 3aJaHHOC BBIPAXKCHUEC Z3, CCIIN

1 n i_ﬂ: 31?21'22—21
Zi=——+4+n'i, z, =—' €15-n g = —————
17 0715 27 30 '3 |2, |

5. Tlo pe3ynpTaramMm pabOTHl JODKEH OBITH COCTaBJICH OTYET, COJCPXKAIIMA TEKCTHI
WHJIUBUYabHBIX 3aJJaHU, KoMaHibl ML s pemenus 3aga4

Jlureparypa

Kpacasun, A. B. Komnstorepnsiil npaktukym B cpeae SCILAB: yue6Hoe nmocoOue 11st By30B /
A. B. Kpacasun, . B. XXymarynos. — 2-e uzn. — Mocksa: UsnatensctBo FOpaiit, 2019. —
277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3aHus K BBINOJHEHUIO:

1 B koMaHJHOM OKHE 3aJ]aTh 3HAYEHUS [IEPEMEHHBIM.
2 3anucate BblpaxkeHue Ha sizbike SCILAB. Ecnu BbpakeHHE HE yMellaeTcsi B CTPOKE BBOJA,
HPOJIOJIKHUTB €0 B IPYTOil CTPOKE, UCIOJIb3YsI CUMBOJI MPOJIOIKEHUS (...).


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

3 I[J'DI BbIBOZld 3HAYCHU BBIPAKCHUA HC CTABUTH IMTOCJIC HCT'O TOYKHU C 3aMsAToM.

IIpakTnueckas padora Ne 3. (8 uac) Bexmopa u mampuupi.

Lenv: nayuumocsa pabomams ¢ eekmopamu u mampuyamu 6 cpede SCILAB.

3aoanus.
3aoanue 1. I3yunTh TEOpETUUYECKUI MaTepuall. (paszoden 2.)
3aodanue 2. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

3aoanue 3. Boimonuuts 3amaun mmo Bapuantam B cpeae SCILAB/
Jlns ABYX 3aJaHHBIX BEKTOPOB & W D ONpeneNuTh uX CymMmy u TPOU3BEACHUE HX

3JIEMEHTOB.
Bapuanmui
Neo McxoaHble AaHHble Neo McxoaHble AaHHbIe
BapunaHTa 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]
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3aoanue 4. ]Ins 3aqaHHbIX BEKTOPOB & U D [UIMHOM N (3HAYCHUS JIEMEHTOB BEKTOPOB M X
JUIMHY CTYJIEHT 3aJaeT caM) BBIIOJIHHUTh INPEoOpa3oBaHMsS M BBIYUCICHUS B COOTBETCTBUU C
BApUAHTOM.

Bapuanmui

1. B BekTope a 3jeMeHThl ¢ HoMepaMu OoT N1 10 N2 yaBOUTH, a B BEeKTOpEe D 3aMEeHUTH MX
CpeIHUM aprPMETHICCKUM.

2. O6pasoBarh HOBBIM BekTOp C = [al, @2, ..., an, b1, b2, ..., bn], onpexenurs ero
MaKCHMaﬂLHBIfI nu MI/IHI/IMaJ'IBHI)H\/’I ABJICMCHTHI U IOMCHATH UX MCCTaMMH.

3. Oo6pa3zoBatb BekTop C = [a]1, a2, a3, b4, bs, ..., bn] u ynopsgouuts ero mo Bo3pacTaHHO U
yOBIBaHHUIO.

4. O6pa3oBaTh BekTop C = [a3, a4, ..., an, b1, b2, b3] u nepecraButk s51eMeHTHI BeKTOpa C B
oOpatHOM Topsizike. Pe3ynbTat 3amucarh B HOBBI BEKTOP.

5. Tlomy4yuTb BEKTOp X, COAEpKAIIMI yIBOCHHbIEC 3HAUECHUS 3JIEMEHTOB BEKTOpa &, U BEKTOP
Y, CcoIep)Kalluid yTPOCHHBIC 3HAYCHHS OJJIEMEHTOB Bekrtopa b. Omnpexenuth cpeaHee
apupMeTHYECKOE KaX10T0 BEKTOpa.

6. Berauciuthb cpeaHee apI/I(I)MeTI/I"IeCKOC 9JICMCHTOB  IBYX  BCKTOPOB. 3aMCHUTH
MUHHUMAIBHBIA 3JIEMEHT NIEpBOTr0 BEKTOpPA HA MaKCHMAaJIbHBIM 3JI€MEHT BTOPOTO.

7. 1losy4uTh 1Ba HOBBIX BEKTOPA, COCTOSAIIMX U3 DJIEMEHTOB UCXOJHBIX BEKTOPOB, HAUMHAS
¢ Homepa N1 no Homepa N2. HaiiT cyMMy MHUHHUMAJIBHBIX 3JIEMEHTOB HOBBIX BEKTOPOB.

8. 3aMeHMTH HYJICM MHUHUMAaIBHBIN DJIEMEHT BCKTOpa a U MaKCHMAaJIbHBIH 3JIEMEHT BEKTOpa

9. BpluncnuTh NpOW3BENCHHE >JIEMEHTOB BEKTOPOB ¢ HOMepamu oT N1 nmo n2. Haiitu
MUHHUMAQJIBHBIE 3HAQYE€HHMsT BEKTOPOB U 3aMEHUTh [IOCIEAHUE DJIEMEHTBI BEKTOPOB HX
MUHHMYMaMH.

10. O6pa3oBath BekTOp C = [a2, a3, a4, b3, b4, ..., bn]. DaemenTs! ¢ HOMepamu ot N1 10 N2
3aMCHUTH CpeI[HI/IM apI/I(bMeTI/ItIeCKI/IM ATHUX 3JICMCHTOB.

11. 3aman Bektop Xx=1:9. IlomyunTh U3 Hero Marpuily 3-ro MOpsaKa, B KaXIOW CTPOKE
KOTOPOH 3aIMCaHbI ITOCJIEI0BATEIBHO 3JIEMEHTHI BEKTOPA.

12. 3anan Bektop x=1:4. Co3nmatb Marpuily 4-ro MOpsAKa, JIEMEHTHl KaXXJI0H CTPOKH
(cTon0O11a) MaTPHIIBI SIBJISIOTCS SJIEMEHTAMH BEKTOPA.

13. 3aaHo 1e0e YMCIo N U IEeNOYUCIeHHBINH BeKTOp. [IOBTOPUTH KasKIblil 2IEMEHT BEKTOpa
n pas.

14. 38.IlaH BCEKTOP, B KOTOPOM €CTb HYJICBBIC 3JICMCHTHI. Ka)KI[LIﬁ HyHCBOﬁ 9JICMCHT 3aMCHUTD
CpeaAHUM apI/I(I)MCTI/ILICCKI/IM 9JICMCHTOB BCKTOpPa

15. 3agan Bektop x=1:9. [lomyuuTs U3 HEro marpuily 3-ro MOpsiKa, B KaKJIOM CTOJOIE
KOTOPOTO 3allMCaHbI MOCJIEI0BATENIBHO 3JIEMEHTHI BEKTOPA.

16. 3aman Bektop x=1:4. Co3nmate maTpuily 4-ro mopsjaka, Ha JUArOHAISIX KOTOPOM CTOSIIH
Obl y1IeMEHTHI BekTopa. Eciu nuaronans kopoue size(X), TO 3al0JHEHHE HAaYMHATh 1-ro 3JeMeHTa
BEKTOpA X.

17. 3agaH BEKTOpP, B KOTOPOM €CTh HYJIEBBIE JI€MEHThI. KaXplil Hy1€BOM 3JIEMEHT 3aMEHUTh
MaKCHMaJIbHBIM CPEJIU 3JIEMEHTOB BEKTOpa.
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18. 3aman BekTop Xx=1:16. [lonmyunTs U3 Hero Matpuily 4-ro MopsaKa, B KaKIOM CTOJIOIE
KOTOPOTO 3alKCaHbI MOCIEI0BATENILHO 3JIEMEHTHI BEKTOPA.

19. 3ajaH BEKTOp, B KOTOPOM €CTh HEHYJEBble 37eMeHTbl. Kakablil HeHyJeBOW 3JeMEHT
3aMEHUTh MUHUMAJIbHBIM CPE/IN 3JIEMEHTOB BEKTOPA.

20. 3agaH BEKTOp, B KOTOPOM €CTb HEHYJIEBbIE 3JeMEHThbl. Kaxablii HEHYJIEBOW 3J1EMEHT
3aMEHUTb CPEIHUM 3HAYEHUE CPEIH FIIEMEHTOB BEKTOpa

IlosnemeHTHBIE orncpanru ¢ BEKTOpaMH U MaTpHUllaMH.

3aoanue 5. llpu momMouy BCTPOEHHBIX (YHKUMN A 3alOJHEHUs CTaHIAPTHBIX MAaTpHIL,
UHJACKCAIlUM JIBOETOYMEM M, BO3MOXKHO, OOBEIMHEHUS, [OBOPOTa WM TPaHCIOHUPOBAHUS
HOJY4YHTh cienayroume Marpulbl. [Ipumenuts QyHkuM oO6pabOTKM JaHHBIX W HO3JIEMEHTHBIE
orepanuy s HaX0XKJIeHUS 3aJJaHHbIX BEJIUYUH.

Bapuanmui
- .
1 004 00
01 00 40
0O 01 00 4 6
1. A= m = max 205 .
2 2% 33 3 =1
2 22 3 3 3
2223 3 3
2 2 -1 -1 2 2
2 2 -1 =1 2 2
2 2 =1 =1 2 2 6
2 A= S= il .
2 2 -1 -1 2 2 ,Z,:,z‘;"f
2 2 -1 -1 2 2
1 2 3 4 5 6
-1 -2 -3 -4 -5 -6
4 4 4 4 4 4 .
3 A= m= min aj.
4 4 4 4 4 4 6,j=1,...6 7
. 5 5 5 5
S 5 5 5 5 5
[-1 -1 -1 1 1 1]
-1 -1 -1 1 1 1
-1 -1 -1 1 1 1 6 3
4 A‘ 2 5 2 3 0 0 .\-kztlukk.
Z2 2. .2 0 0
2 2.:Z 0 3




4

-3
-3

-3 =3
-3 -3

-3
-3

-3

-3

-3

-3

1

6

i

6

Za” + Za,-6 %

i

3=

b 7

max min a
6 =1

{

m=

00 0 0 3
00030
00300
03000

"
4
4
4
4

30000

00 2 2

7

=3
-3
-3
-3

-3
-3
-3
-3

1

0

0 0

1 0
0 01

0

1

4
4

00 00

00 00

0

4

-1

1

10. A=
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11. Jns matpun A, B, C npoBepuTh BHITIOJIHEHHE clieytomuX ToxAecTB (AB)C=A(BC),
2 4 1

(A™+B)C=A"C+BC,tne '} —2 3/’

( 1 3
2 Yo 3
5 3 1
12. Brmonnuts neiictus A(A*-B)-2(B+A)B nax Matpunamu
2 3 1 |2 ? 13|
SRR RN
|5 3 0] | 5 13 21|
13. [IpoBepuTh, SIBIASETCS I MAaTPUIIA OPTOTOHAIBHON
—| cos¢ quﬂ yedelie=1, :;.::_ Juww2ie=—10=0.
| —ESINg  ECOSY | 3’
14. Pemuth MaTpuuHbie ypaBHeHUsS AX=B 1 XA=B 1 BBITIOJIHUTH MPOBEPKY
2 13 [2 14
A:‘D 1 2‘,5:‘3 0 1‘
-1 2 1] -1 2 3

3aoanue 6 Vicnons3ys xomanay rand, co3mate Bektopa al(2xn), b(2n)x1, c1x(2n) cocrosime
W3 CIy4ailHbIX 4YHCEN, PaBHOMEPHO paclpeaesieHHbIX B auanazoHe ot 0 go 1. Wcmonb3ys

SCILAB, nalitu:

a) CyMMY M Pa3HOCTb BEKTOPOB a U C,

0) mpou3BeieHrne BEKTOPOB C U b,

B) HaliTH cpe/lHEee 3HAYCHHUE HJIEMEHTOB BEKTOPA a,

T') BBIYUCIIUTH CyMMY 3JIEMEHTOB BEKTOpa b,

1) HAaliTH MUHUMAJIBHBIN U MaKCUMAJIbHBIN 3JIEMEHTHI C, PE3YJIbTaT MPOBEPUTH COPTHPOBKOH.

3aoanue 7 Beiectu 3nauenus Gpynkiuu x(f) Ha otpeske [n-3n] ¢ marom 0. 1, rae n—HOMED
BapUaHTA.



Ne QO YHKITHA Ne OYHKIHA
1. g 16. cos’ () +2 sy
f(x)= 30_0:nf(\’3) e In(x+2) f(x)= Tg(r) +e 7 lg(x+7)
2 — i 4 : )_|_1 %
= f(x) = %ﬁ:’-+e‘x Ag(x+4) f(x):% +e In(7x+2)
4 18. 34(_ ) .
& f(.»:):%Jre‘“r ‘In(x —6) f(x)=%os’zx)+e 5% . 1g(3x —1)
3 19. 056(x)— 2 quon
% £(x) = S‘_;’(i)(f)7 +e% Jo(x+8) f(x) = Z—”zg—(g +el2 . In(Tx+4)
in> (x)— 20. sin?(x) _x
2 f(x) = S“‘c,;;’(‘if +e . In(x+7) f)= T le(4x — 6)
2 7. '13(_‘)_1 g
o £(x)= s?xf(i)(i)s e 1g(x+9) f(x):ZS:I_Tt)S(x)+e * . In(3x—4)
f(3)- 2. Foa o
% () =%+e'ﬂ ‘In(x—6) £(x) =%+e2 g(2x - 5)
23. YT
% 7(x) =$+e‘5-‘c lg(2x +3) f(x)z% +e* lg(x—5)
3 24. 40, i
9. Fdj= C(;igz;f e -In(2x —6) f(x)= %)(i)g + a2 Jlg(x+3)
in* (x)— 2 in’(x)
o f(x)=%+e-x-lg(x—3) f(x):mnte 3 . In(2x+6)
11. i 2 3% 26. 18 0084(-’5)_3 —6x o
f(x) = % +&* . In(3%) f@ =" s le(6x —2)
i 27- oS’ (¥) | 7ex
1 fx) = ;‘:?8 +e5 lg(5x—2) F(x) = i +e™ (7% +2)
5(x) — 28. i T
- f(x)= % +e ¥ In(5x +1) fx)= % +e¥* . 1g(3x—4)
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2 A .
t £ =S50 | 4003040 2. F) =S WL s 32
8 +3sin(x) 1+ctg(x)
15. st (v) |, . 30. _cos’(Y) s .
f(x)= m +e 7 In(9x—4) f(x)= 2 _6+e lg(2x+4)

3aoanue8 . [1oAroTOBUTH OTUET B TEKCTOBOM PEAAKTOPE.

Jlutepartypa.

OcHoBHas

1. Korxkun T'JI. KommnbroTepHoe MoaenupoBaHue (QU3NYECKUX IPOLECCOB  C
ucnonpzoBanneM MATHLAB: yue6noe mocobue nnst By3os/I'.JI. Kotkun, JI.K. Ilomos, B.C.
UYepkacckuii. — 2-e u3z.,ucnp. 1 gomn. — Mocksa: M3narensctBo KOpaiit, 2020. - Ctp. 16 — 19.

2. MamonoBa T.E. WudopmanumoHHbie TeXHOJIOTHH. JlaOOpaTOpHBIH MPaKTUKyM:
ydueOHoe mocobue s cpeaHero npodeccruonansHoro oopasosanus/T.E. MamonoBa. — Mocksa:
NznarensctBo FOpaiit, 2020. Ctp. 82 — 85.

JomonauTenpHas

1. Anncumosa, I'./]. Ucnonb3zoBanne MATHLAB npu usyuyenun marematuku. Yactb
I:yue6. mocobue / I'.JI. Anucumona, C.1. EBceeBa, M.Jl. MpiunsiBueBa/ Munobpuayku Poccun,
OMI'TY.-Omck : Uzp-Bo OMI'TY, 2018 — crp. [d1ekTpoHHBIM pecypc| Pexum nocryna
https://www.omgtu.ru/reference/federal-innovation/products-of-the-
project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%IEY%D0%95%20%D0%9F%DO0
%IE%DO0%A1%D0%IEY%D0%91%D0%98%D0%95%20-
%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1
%8B%D1%88%D0%BB.pdf

2. Kyp06arosa H.B., ITycroBanosa O.I'. OcnoBst MATHLAB B npumepax u 3amayax:
y4eOHO-METOIMUECKOe TOoCO0ue K MPAKTUKyMy 10 Kypcy «IlakeThl KOMITBIOTEPHOU aireOphD».
PoctoB-Ha-Jlony: IO®VY, - 2017. — ctp. 12 — 30. [DnexrpoHHBIH pecypc]. Pexxum moctyma:
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookSCILAB_Kurbatova
Pustovalova_ed.pdf

IIpakTuyeckas padora Ne 4. (4 yac) I'paduxa 2D.
Heap Hayyutbes crpouTh rpadguku pynkumii B cpeae SCILAB.
3amanus
3adanue 1. O3HAKOMUTHLCS C TEOPETUUECKOHN YaACTHIO.
3adanue 2. OTBETUTH Ha KOHTPOIbHBIE BOMPOCHI.
3aoanue 3. Iloctpouts rpaduk GyHKIMHN ¢ IPUMEHEHUEM oreparopa plot(t,y).
Bapuantsr.

L Y(=e .cos(20-1), te[0,1]. At=0,01
5 y(h)=etsin’(10-1), t[0,1], A=0,01
3 y(t;»—c “sin’(20-1), te[0,1], At=0.01
4 _\'(life‘-cos(ZO-l). t=[0.2], At=0.01

5 y(t)=e"sin’(20-1), 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(=e'cos (201), t[0.2], At=0,01

7 y(ty=e"sin’(201), t=[0.2], At=0,01
y(t)=t -sin(10-1), t=[0.,4], At=0,02
9. Y= Jt-sin’(10-1), te[0,4], At=0,02
10. y(l’i=t-sinz( 10-1), t=[0.2], At=0.01

11 Y(O=(1-tycos(20), te[0,2], A=0,01
12. y(l;=( 1-e *)cos(20-1). t=[0.2], At=0,01
13. y(15=sinzt-sin( 10-1), te[0,x], At=0,01
y(t)=cos:t-sin( 10-1), t[0.x]. At=0,01

14.
15 Y(O=(1+¢)sin(204), te[0.2], Ar=0,01
)= I+ sin2[1+ x?)
16. 3\!'] +x’
VYx+8
J_,:' =
17. o
I+1g” x
y= — 4
18. x
|
19. 7= J1-x".

20. y=2"-3"x.

3aoanue 4. lloctpouth B 0JHOM OKHe rpaduku nByX pyukuuit y1(t) u y2(t) ¢ ucmonp3oBaHrEeM
omepatopa plotyy(...).

Bapuantsl

1. )f,(t)=10'e'2‘. ya(t)=cos(20-t). t=[0,1]. At=0.01
o yi(t)=10-¢”, ya(t)=sin’(10-t), t=[0,1], At=0,01
3 vi)=10-e”, ya(t)=sin’(20-1), t=[0.1], At=0.01
vi(t)=10-¢", ya(t)=cos(20-t), t=[0,1], At=0,01
5. y,({)=10-e'. ya(t)=sin"(20+1), t=[0,1], At=0,01

6. YiD=10¢, yx(t)=cos’(201), t=[0.1], A=0,01
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7. yi(D=10-", ya(t)=sin’(20-1), t=[0.1]. At=0,01
8. Vi)=10-Vt , y:(t)=sin(10-1), t=[0,4], At=0,02

9 yi(t)=10- \/l- ya(t)=sin*(10-1), t=[0.4]. At=0,02

10. ¥ (1)=10-1, y2(t)=sin( 10-1), =[0.2], At=0.01

11 yi(1)=10:(1-1), ys(t)=cos(20-1), t=[0.2], At=0.01

12 yi(t)=10(1-e™"), ya(t1)=cos(20-1), t=[0.2], At=0,01

13 yi(1)=10-sin’t, ys(t)=sin(10-t), t=[0.x]. At=0.01
14. ¥ ()= 10-cos’t, yA(t)=sin( 10-1). t=[0,x], At=0,01

15 yi(D)=10-(1+e"), y>(t)=sin(201), t=[0.2], At=0.01

3aoanue 5. C nmomonipio omeparopa plot(t,yl,’S1°,t,y2,’S2’) mocTpouTh B OHOM OKHE TpaduKu
nByx GyHkmmid y1(t) u y2(t). [Ipu mocrpoennn rpadukoB Bua GYyHKIIUH, TIPEIEIbI, AT N3MEHEHUS
apryMeHra u napameTp S BbIOpaTh ¢ UCMOIb30BaHUEM Ta0II. 3

Tabnuua 3

Ba-
Uik Oyukunn [Mapaverpet (UBeT nHHIK, THI MAPKEPA, THI NHHHAH)
HT
l 2 3
| }r](t}—e'u L te[0,2n], At=0,2 JKemTsiil, TOYKA, CIUTOMHAR

ya(t)=cos(3-1), te[0,2q], A=0.2 Po30BIiL, Kpy#OK, IyHKTHPHAA
5 |V (ty=e", te[0,2x], A=0,2 ['onyboii, kpecTHE, IITPHX-TIYHKTHPHAR

ya(t)=sin n(t), te[0,2a], At=0,2 KpacHelii, 3HaK IKOC, WTPHXOBAA

vi(t)=e™, t[0,2x], A=0,2 Jenenetil, TpeyronsHHK BEPIIHKON BIEEO, CILIOWIHAS
3 a(t)=sin (1), te[0.27], At=02 E;l;:::;pzp;:mmmm BEPLIHHOi ENpAEo,
g L (1)=0,05-¢', te[0,2x], At=0,2 UepHkiil, NATHKOHEYHAR IBE374, WTPHX-TYHKTHPHAR

ya(t)=60-cos(2-1), te[0,2a], At=0.2 | Aenrruii, 3HaK nmoc, WTpHxoBaA
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| 2 3
5 [ (t)=0,1-e", te[0,2x], A=0,2 Aenrriil, KBAAPAT, WTPHX-NMYHTKTHPHAA
ya(t)=60-sin" (1), te[0,2x], At=0.2 PozoBklii, pomB, urpixosasn
vi(t)=0,1-e7", te[0,2a], At=0,2 lNonyDoil, TPEYToNbBHIK BEPLUIHHOI BHIS, CIUIOWHAA
& ya(t)= 60-cos’(21), te[0.21], At=0.2 5;:;15_1:::;’:; al;pE}TDIIBHIIH BEPLUHHOI BEEPX,
7 |3 (t=0,1-e7", t=[0,2x], A=0,2 PozoemIil, IHAK IUHOC, NYHKTHPHAA
ya(ty=60-51n"(3-1), t=[0.27], At=02 lNonyDoii, MIATHKOHEYHAA 3BE304, IITPHX-NYHKTHPHAA
g [ (t}=-.jrt- , te[0,2x], A=0.2 3eneHktil, INECTHREOHEYHAR 388314, WTPHXOBAA
ya(t}=2,5-sin(t), te[0.2x], At=02 JKenTrill, TOUKA, CILIONIHAR
g | W (=4t , te[0,2a], At=0,2 PozoEBklil, KPY#EOK, IIYHKTHPHAA
ya(t)=2,5-sin"(t), te[0,2a], At=0.2 [Nony0oil, KpecTHK, WTPHX-NIYHKTHPHAA
10 wi(ty=t, te[0,2 7 ], At=0,2 KpacHzlil, 2HaK noc, WTPHXOBAA
ya(ty=8-sin(10-1), te[0,2x], A=0.2 3eneHblil, TPEYIOIBHHK BEPLIHHON BIEBO, CILIOLIHAA
oy (t)=1-t, te[0.2 7], At=02 E;;:l;l:‘kpzlp::Tmmmm BEPIIHHOIL BNPAED,
ya(ty=6-cos(t), te[0.2x], At=0.2 YepHepiii, NATHKOHESYHAA 3BE314, IITPHX-TYHKTHPHAA
12 1 [t}=l—e_1, te[0,2x]. At=0.2 esrTelil, 3HAK IUIIOC, IITPHXOBAA
va(ty=2cos(t), te[0.2x], Ai=0.2 KpacHzlil, KBaapar, WTPHX-NYHKTHPHAA
13 [t}=5in3t, te[0,2x], A=0.2 Pozoeelii, poMmd, mrrpuxosas
ya(ty=sin(10-t), te[0,2x], At=0.2 lNonyDoil, TPEYroNbHHK BEPUIHHOI BHIS, CIUIOWHAA
o | 0mcos tel02n] a0z | KA TRy TORA BepuROR sBep,
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 nomoinpio oreparopa stem(t,y2,”S2’) moctpouth rpaduk GyHKIHN y2(t).
[Tpu moctpoennu rpadukoB Bu PyHKINHN, TIPEACITBI, AT U3MEHEHHSI apryMEeHTa U TlapameTp S
BBIOpaTh U3 Tabm. 4
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Tabnuua 4
Bapu- — o
AT YHELUH [TapaveTpr (LUBET NEHHHK, THII MAPKEPA, THII JIMHHHK)
1 2 3
1 ya(t)=cos(t), te[0.2x], A=02 PozoBmIL, Kpy#OK, NYHKTHPHAA
2 ya(t)=sin"(1), t=[0,2a], At=0,2 KpacHslii, 3HaK NOC, WTPHXOBAA
3 ya(t)=sin’(t), t=[0,2a], A=0.2 Cunnii, TpeyronsHHK BEPIIHHOM BENPABD, MYHKTHPHARA
4 ya(1)=60-cos(2t), te[0,2a], 3eneHslil, 3HAK UTHOC, INTPHXOBAX
At=0,2
5 ya(1)=60-sin’(1), te[0,2x], Po3zoBelii, poMm0, wTpnxosas
At=0,2
6 y1(1]=ﬁﬂ-¢953(2-1)* te[0,21], KpacHzliii, TpeyronsHIK BEPILHOI BBEPX,
A=02 IYHKTHPHAA
7 y=(1)=60-sin"(31), te[0,2a], lNonyDoii, MATHKOHEYHAA 3BE3NA, IWTPHX-NYHKTHPHAA
At=0,2
8 ya(1)=2,5-sin(t), te[0,2x], Hemrruii, Touka, ciUtonHas
At=0,2
9 y1(1]=2*5'5in2(l]., te[0,2q], lNony0oii, KPeCcTHK, WITPHX-TIYHKTHPHAA
At=0,2
10 | y2(t)=8-sin(10-t), te[0,2x], 3eneHslil, TPEYTONBHHEK BEPLIHHOI BIEBO, CIUIOLIHAS
At=0,2
11 | ya(t)=6-cos(t), te[0,2n], A=0.2 | YepHriii, NATHKOHEYHAN IBE3TA, WITPHX-IYHKTHPHAA
12 | ya(t)=2-cos(t), te[0,2x], At=0,2 | Kpachslii, KBaapaT, LITPHX-NYHKTHPHAA
13 | ya(t)=sin(10-t), te[0,2x], At=0,2 | Fonyboii, TpeyronsHIK BEPIIHHOI BHU3, CINOWIHAA
14 | yy(t)=sin(t), te[0,2x], At=0.2 Po30BEIL, THAK MIHOC, IYHKTHPHAA,
15 | ya(t)=60-sin(t), t=[0,2x], At=0.2 | 3enenslil, WwecTHROHEYHAA 31BE3/14, IUTPHXOBAA

3aoanue 7. C momomnipio oneparopa stairs(t,yl,’S”) moctpouts rpapux Gpyskimm yl(t).
ITpu noctpoenun rpagukoB Bu GYHKIUH, IPEeaebl, Iar H3MEHEHHsI apryMEHTa U napamerp S
BBIOpATh U3 TabmI. 5
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Tabauua 5

B;::_ Dyukunn [NapameTpsl (UBET MHHMM, THII MAPKEPA, THI JTHHHH)

1 2 3

1 yi(t)=10-¢ . 1e[0.5), At=0.2 | UepHubiii. TpeyroisHHK BEpPLIHHOI BBEPX, CILIOWIHAA

2 vi(t)=¢', te[0.4], At=0.2 YepHblil, LIeCTHKOHEYHAS 3Be3/1d, IIYHKTHPHAA

3 yi(t)= J1.1[0.100], At=5 Kpacubiit, pom0. urrpuxosas

4 yi(t)=1-e ', 1[0.5]. At=0.2 YepHblit, TPeyYro/ibHHK BEPLIHHON BBEPX, CILIOLLHANA

5 yi(t)=t", te[0,10]. At=0.6 KpacHbiil, KpYKOK, LITPHXOBaAs

6 vi(t)=sin(t), te[0.2x]. At=0.08 | 3enéusliil. TO4KA, CILUIOLIHAA

7 yi(t)= l? . 1[0.10]. At=0.6 [NonyGoii, TpeyroibHHK BepUIHHOI BBEPX, CIUIOLUIHAS

8 |30 0200 a6 | KPACHT. TPEYTORIK sepUOR wipaso

9 :\;L(—_t:)?g;csin(t). tef0.1], [Nony0oil, Tpeyro/ibHHK BepLIHHOMH BIIPABO, LITPHXOBAA

10 th(rt();(z)i;ccos(t). tef0.1], 3eseHblii, TPEYIOIbHUK BEPLUIHHOI BIACBO, CILUIOLIHAR

11 | yi(t)=arctg(t). te[0.5]. At=0.4 | Kpacusiii, pom0. nyHkTHpHasA

12 i,{(__tz)»—‘—:cot(l) »1€[0.1,3), KpacHbiii, KBapar. WITPHX-NYHTKTHPHANA

13 iﬁgggsmmh tel-1.1], Kpachblii, nATHKOHEYHAR 38314, WITPHXOBARA

14 :\glt(?l();(z;;ccos( ). te[-1.1], Cunnii, KBaIpar. WITPHXOBAR

15 | yi()=1-1", te[0.5]. At=0.35 Kpacublil, naTHKOHe4Has 38314, IWTPHX-NYHKTHPHAA

3adanue 8. C nomompio ornepatopoB loglog(...), semilogx(...), semilogy(...) moctpouts rpaduk
dbyukun y(t). [Ipu nocrpoeHnun rpadukoB BUJ (YHKIMH, Tpeaeiabl U Mar H3MCHEHHS apryMeHTa
BEIOpaTh U3 TadII. 7

Bapuanmut



Tabmuna 7
Bapuant DyurUIA OnepaTop BeIEOAA

1 2 3

1 y=30-arctg’(1), te[1,1000], Ar=1 Loglog

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

3 y=In(t")-tg’(0,1-t), t[1,1000], At=1 Semilogy

4 y=sin*(y/1 ), 1€[1,1000], At=1 Loglog

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

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

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

8 y=larecos (0,01-1)], 1e[1,1000], At=1 Semilogx

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

10 y=t2?(J1), t[1,1000], At=1 Loglog

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

12 y=In(cos’(15-0))- /1 , te[1,1000], At=1 Semilogy

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

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

15 y=(1-t)ysin(0,05-t)**“*Y), 1e[1,1000], At=1 Semilogy
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3aoanue 9. lloctpouts rpaduk mapameTpudeckoi GyHKIMHU y(X) ¢ mpuMeHeHneM orepaTtopa plot(...).

=

i BapuanTsl
x(t)=sin(t), y(t)=cos (1), te[0.2x], A=0,1

x(ty=sin(t), v(t)=10-cos(t), te[0.2x], At=0,1

x(t)=cos(10-t), y(t)=e “sin(10-1), te[0.2x],
At=0,03

x(t)=e “cos(10-1), y(t)=e “sin(10-t), te[0,1],
Ar=0,03

x(t)= \/T-cos( 10-1), y(t)=e “-sin(10-1), t=[0.1].
At=0,03

x(t)=+t -cos’(5-1). y(t)=(1-t)sin(t), te[0,1],
At=0,03

x(t)=+/t -cos(t), y(t)y=sin(t)-sin(10-t), t=[0.1].
At=0,03

(ty=arctg(t)-cos(10-t), )’(t)*sin:(l)'sin(i-l).
t[0,1], A=0.03
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x(t)=cos™(t)-cos(10-t), y(t)=sin*(t)-sin(5-t),
9. te[0,1], A=0,03

x(t)=cos(t)-cos(10-t), y(t)=sin*(t)-sin(10-t),
10. te[0.11. A=0.03

x(t)=cosX(t)-cos(cos(10-1)),
y(t)=sin’(t)-sin(sin(101)),
11 te[02a], A=0,01

x(ty=sin"(t)-cos(cos( 10-t)),
y{t}ﬂinz[[}-sin{ain{ 10-1)).
12. te[0.2=], At=0,01

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

13 te[0.27], A=0,01

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

14 te[0.27], A=0,01

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

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

o

3adanue 10 CoctaBUTh OTYET B TEKCTOBOM PETAKTOPE.

Jluteparypa.

OCHOBHas

1. Kpacasun, A. B. Komnviomepnwiti npaxmuxym 6 cpede MATHLAB: yuebnoe nocobue ons 8y308 / A.
B. Kpacasun, A. B. ’Kymazynos. — 2-e uzo0. — M. : 30amenvcmeo FOpaiim, 2018. — cmp.50 - 74.

2. Mamonosa, T. E. Hnghopmayuonusie mexronocuu. Jlabopamopuwiii npakmukym .| yuebHoe nocooue
ons npuxaaonoeo oaxanaspuama / T. E. Mamonosa. — M.: Uzoamenvcmeo FOpaiim, 2018. — cmp. 30 -
39.

JomonauTenpHas.

1. Jlybosey B.JI., Cmonep B.A., Bonoapenxo B.®. [locmpoenue epaghuueckux mooeneti 6
cpede MATHLAB: yueb.-memoo. nocobue /. Munck: BI'VUP, 2014 — 70 c. [Onexmpounwiii pecypc].
Peoxcum oocmyna:
https://docviewer.yandex.ru/view/250290661/?page=49&*=de3MdAbvRkI2YJlJgcVEVcnaW6B7InVybCI6Im
hOdHBzQi8vd3d3LmNoZXJjaGVuaWUuYnkvaW1hZ2VzL2Rvd25sb2FkLO1hdGxhYiSwZGYiLCJ0aXRsZSI6lk1hd
GxhYiSwZGYiLClub2ImcmFtZSI6dHJ1ZSwidWIkljoiMjUwMikwNjYxliwidHMiOjE2MTQzMzk4ODEyMjUsInl1ljo
iODUxNzYzOTY5MTU1NDc50DQxNylsInNIcnBQYXJhbXMiOiJsYW5nPXJ1JnRtPTE2MTQzMzgl1OTImdGxkPXJ1
Jm5hbWU9TWFObGFiLnBkZiZ0ZXhOPW1hdGxhYisIRDAIQjcIRDAIQjAIRDAIQjQIRDAIQjAIRDEIODCcIRDAIQkQIR
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
WRINmRhM2RkJmtleW5vPTAiIfQ%3D%3D&lang=ru

2. JlazapeBa, T.W., MapteiHoBa W.b., Pakoa W.K. Pemenue 3amau B cucreme
MATHLAB: npaktuueckoe nmocooue / T.M.JlazapeBa, 11.B. MapteinoBa, 1.K. Pakora; banT. roc.
texH. yH-T. — CII6., 2013. — 110 c. [Drekmpounvui pecypc]. Peoxcum Oocmyna:
http://library.voenmeh.ru/cnau/XZKbCUpqgllQ10Kkl.pdf

IIpakTnueckas padora Ne 5. (8). IIporpammuposanue B cucreme SCILAB. M-¢daitnbl n m-
¢byskuun PenieHue TUNMOBBIX BHIYHCIUTEIBHBIX 337124 B cucTeme SCILAB

Henb HayunThes padoraTh ¢ gaiiamMu-nporpaMmMamMu U ¢ailn-QpyHKuusiMu.

3aganus

N3yunts Teopernyeckuili Mmarepuan MeToandku (tema 5.1 u 5.2)

OTBeTHUTH Ha KOHTPOJIbHBIC BOIIPOCHI

1. Cozpaiite M-pynkuuto no Bapuanty 3ajganus. Coxpanure ¢aitn ckpunra M-dyHkiuu c
pacumpenueM .m (Harmpumep, Familya.m) B paboueit nanke. IIlpoBepuTh KOMaHHBIN KOA U
3arycTUTh M-(yHKIHIO Ha BBIIIOJHEHHUE.


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

Bapuaur DyHKLIHA Bapuaurt @yHKUHA
I 1 +e™ i3 2
flx)=—— fx)=rm x;'"”
003+2x X +2x
2 x? +2.E—]."3.r 14 2 {]2
SO == Flx)=e x3+ :
03+37 X+ 2x
3 x+2.e7 15 l+e™ "
flx)= ; fx)=—vr—
5+3x 0.03+2x
4 f{x}_x1+2-ej’ i6 _x2+2_'€—jx
J10+35° T 5t ax
5 42 17
F)=10x+——-—
10 +3x*
6 4 x+3-€_I 18
fx)=12x" + —=
v+ 2x”
7 r+3.e”" 19
flx)=12x" +"+:;_“
V4 +2x°
8 f(x)=5 _+_\'+3-ef" 20
X)=5%" ¥ ==
V4 +2x?
9 , x+3-eF 21
/(.r)=5\‘+——‘+3 g -
v+ 2x°
10 e 22 ‘427"
f(x)=5x"+ A f(x)=x"+ =
4+2x° 4+2x°
11 , X +3-¢”" 23 x+3-e"
f(x)=15x" + — f(x)=5x"+
Ja+ax® 14+2x°
12 x+3-e" 24 ., x+3-e"
P02 0 ) | it A FEY=TDE" 4
V14 +2x° Va4 +2x°
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3aoanue 3. Cozpaiite nBe m-QYHKIMU CO CHEIHMATbHBIMH IE€PEeMEHHBIMU (Tabn.2) u
BBI30OBUTE UX B KOMaHJIHOM okHe. Tabnuna 2 — CrernuanbHble TepeMEHHbIE
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Tadbnuua 2 — CnieumanbHble nepeMeHHbIe

realmax

realmin
pi

L]

inf

NaN
computer

flops

version

Hasnauenue nepemeHHoi

Tocneanuit pe3ynsTaT; eciii BbIXOJHAA lEpeMeHHas He ykazaHa, 10 MATLAB |

HCHOAB3YET NEPEMEHHYIO ans

Tounocts BhIMHCIEHUIT ¢ MUIABAIOLIEHT TOYKOI, OnpeaeIsercs JUIMHOM MAHTHCChE M |

juist PC eps = 2.220446049250313e-016

MakcumalibHOe HHCIIO C [UIaBatoLLeil TOUKOI, NpeacTaBuMoe B komibiorepe; s PC |
realmax = 1.797693134862316e+308

MuHUMAIBHOE YHCIIO ¢ [UIABAIOLLEH TOYKOI, npejcTaBuMoe B Komibtotepe; s PC |
realmin = 2.225073858507202e-308

CreunalibHas nepemenHas s uucna p: pi=3.141592653589793e+000

CneunaibHbie [IEPEMEHHbIC I 0003HA4YEHHA MHHMOMN e1HHHLIbI

Cneunanbsas [epeMeHHas 114 0003Ha4YeHHS CHMBOJIA DECKOHEYHOCTH

CneunasibHas [IepeMECHHas s 0003HaueHUs HCOINPCACICHHOI0 3HAYCHHA -

pesyasrara onepauuii tuna: 0/0, inf/inf

Cneunanibsas [IepeMEeHHas s 0003HaYeHHA THIIA HCIOJIB3YEMOI'0 KOMIILHOTEPA,

aas PC - PCWIN

CreunaibHas repeMeHHas i 0003Ha4eHHs KOJIMYecTBa onepauuii ¢ wiasatoueii |

TOYKOI

CneumanbHas nepeMeHHas Ul XPaHeHHst HOMEPa MCHOab3YeMOil Bepeu CHCTEMb! |
MATLAB

4. IIpoBepbTe KOJIUYECTBO aPTyMEHTOB I (DYHKIIUU U3 33JIaHUsI.
5. Copmupyiite BEIXOAHON MaccuB Varargout.

3adanue 4. BoluuCINTh ¥ BBIBECTH Ha NI€YaTh 3HAYEHUS ONPEIEICHHOT0 MHTErpajga METOIaMH
MPSIMOYTOJIBHUKOB, Tpaneuuid 1 Cumiicona. JlaHHbIe B3ATh U3 TaOJUIbI BAPUAHTOB.
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No | Togsinrerpanshas pyukuus fix) | Hureppan unrer- | TouHocTs BeIUHC-
/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/ xlnx [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 /494 x° [2.0; 5.0] 0.001
9 sin(1/ x)x* [1.0; 2.5] 0.0005
10 x'arctgx [0.0; \E] 0.003
11 urcs;inx,-'m [0.0; 3.0] 0.001
12 x*(1+1Inx) [1.5;3.0] 0.0025
13 1/ 31+ 3x + 2x° [0,0; 5.0] 0.001
14 Jxio014/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 xarctgx/ 1+ x* [0.0; 2.0] 0.002
18 sin” x/Inll +_1"‘_} [0.0; w/4] 0.001
19 x4 ¥ [0.0; 1.8] 0.0006
20 " cos” x [0.0; 7] 0.0016
21 (1557 + x)/(x* +2) [0.0; 1.2] 0.002
22 (Hjn—.r" ]l{\ --2.'.-'} [2.0; 4.4] 0.0014
23 (3.5tgx +_1']|,-"{__1"‘ +3.7) [0.0; 1.2] 0.002
24 (1.2-3.2¢ /(1 +sin” x) [2.0; 4.4] 0.0011
25 (3.17x+4.2)/cos™ x [1.0; 2.2] 0.0023
26 (x* +3.2)/x" +4.7) [0,0: 1.8] 0.0015
27 (1507 + x)/(x* +2) [0.0; 1.2] 0.001
28 e |n|5in_1-3| [1.0; 3.0] 0.002
29 tax? e [0.0; 1.0] 0.0013
30 (1.6x—2,7)/(1.5x" +3.9) [1.0;2.2] 0.0025

3adanue 5. BhlUUCINUTh 3HAYEHUS OINPENEIICHHOTO MHTErpalia, MCnoyib3ysa meron Moute Kapio
(popmyibl IPSIMOYTOIBLHUKOB, Tpaneuuid 1 CUMIICOHA).

[TomyuuTs UCX0aHYI0 TaOIMITY AaHHBIX (X1, yi) B makete SCILAB

Bapuantsr:

1) y= Log[x], {x oTr11010, mar 0.2}
2) y=exp[x], {x ot 0x05, mar 0.1}
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3) y= 1/x,{x o1 0.2 10 5.2, mar 0.1}
4) y=x"2, {x ot 0 1010, mar 0.2}
5) y=x"3, {x ot 0, 105, mar 0.1}
6) y= x+ x"2, {xor0m05, mar 0.1}
7) y=sin[x], {x ot 0 xo pi, mar pi/50}
8) y=(sin[x])"2, {x ot 0 g0 pi, marpi/50}
9) y=sqrt[x], {x ot 0 x0 10, mar 0.2}
10) y= cos[x], {x ot 0 x0 pi, mar pi/50}
11) y=log[x], {xoT1mx0 10, mar 0.2}
12) y=exp[x], {x ot 0 x0 5, mar 0.2}
13) y=1/X, {X ot 5 n010, mar 0.1}
14) y=x"2, {x ot 1010 20, mar 0.2}
15) y= x"3, {X 015 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, {xX oT pi m02*pi, marpi/50}
19) y=sqgrt[x], {x oT10 x0 20, mar0.5}
20) y= cos[x], {x ot pi g0 2*pi, mar pi/50}

3aoanue 6. BomonHUTS 11. TI. 4 IpH yBEJIMUEHUH 11ara B 2-pasa, yMEHbILIEHUH 11ara B 2-pa3a 1 B
10-it pa3. CpaBHUTH pe3yJIbTATHI.

3aodanue 6. Pemenue ypasuenuii B SCILAB

3anada 1. Pemenne HEMMHEWHOTO ypaBHEHUS.

% Coznars M-¢dynkuuto ans pynkuuu £1(x).

#Co3nate Qaiin nporpamMmel. BBecTn TeKcT 3arnaBus 3a1auu, Kak KOMMEHTapHUi.

%BriBectr y(x)=f1(x) B Bune XY rpaduka. [lo Hemy onpenenuts npubIMKeHHO KOPHU YpaBHEHHS
y(x)=0. Eciu xopHH Ha rpaduke HE NPOCMATPUBAIOTCSA, TO W3MEHHTH IPEAeTIbl H3MEHEHHS
apryMeHTa U MIOBTOPHUTD OTIEPALINH.

& J[71s1 KaXK10T0 KOpHS HallTH TOYHOE 3HAUYEHUE, UCTIONB3Ys (QyHKIHIO fzero.

& CdopMHIpOBaTH CTPOKY C pe3yJIbTaTaMH M BEIBECTH €€ B 3ar0JIOBOK OKHA TpaduKa.

3anaya 2. PemieHue cucTeMbl U3 IBYX HEJIMHEHHBIX YPaBHEHHM.

% Coznare M-pynkimu st Gyaknuit £2(x) u £3(x) = f1(x) -f2(x).

#Co3nath (aiin nporpaMmbl. BBecTH TeKCT 3ariaBus 3aaq, KAK KOMMEHTAPHIA.

s»BreiBectn f1(x) u f2(x) B Buge XY rpadukos. [lo Hemy omnpeaenuTh TPHOIMKEHHO KOPHHU
CHUCTEMBI YpaBHEHHH, KaK KOOPJIUHATHI TOUEK nepeceueHus rpadukos f1(x) u f2(x). Ecniu kopuu Ha
rpa¢puke He MPOCMATPUBAIOTCS, TO W3MEHUTH IpeNeNibl M3MEHEHHUS apryMeHTa M IOBTOPHTH
OTICpaIHH.

& J1J1s1 KaK10T0 KOPHS HAWTHU TOYHOE 3HAUCHHE, UCTIONB3Ys (QyHKIHIO fzerok mepemeHHon f3(X).

& CdopMHUpOBaTh CTPOKY C pe3yJIbTaTaMH U BHIBECTH €€ B 3ar0JOBOK OKHa rpaduka
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BapMauTal 2anaHAl
f1(x)- nonu=omM 3-€F creneHr ¢ Koadpuyy-
Ne | ewramu a f2(x)
a3 az2 al a0
| 0 -1 B -1 0.2exp(x)-20
2 0 2 2 -15 40|cos(xI|
3 0 1 - -1 10In{x+55)
4 0 9 3 -70 100|sin(x}|
5 0 - 4 50 70cos(x)
6 A 5 4 40 602xp{]0.17x[)- 100
I 2 -3 2 30 203in{2x|
8 3 -B 1 50 exp(ixisn{2x)
9 4 -9 1 70 expiixDcos(3x)
10 | 5 -7 5 g0 -60|cos(x)|
11 | -1 -4 9 €0 15kg(x+5.1)
12 | -2 -6 -7 85 S0Infx+5.1)
13 | -3 -9 -8 75 -100|cos(x)|
14 | -4 7 8 -75 100sin{x/2)
15 | -5 1 4 -1 40c05(%/2)

7. Chopmupyiite otder mo pabdore. OTYET O BBHIMOJIHEHHOW pabOTE MOMKEH CONEpKaTh
collep’KaHue, 3aJaHus U KPATKUH TOPSAJOK HMX BBHIMOJTHEHHS, TAOMUII WCXOJHBIX JIaHHBIX,
MIPOTPaMMHBIN KOJI, pUCYHKH C PE3yJIbTaTaMU BBIYUCICHUN.

Jlureparypa
OcHoBHast
1. Korxkuum TI'.JI. KommberoTepHoe wmoxaenupoBaHue (U3HUECKUX  MPOIECCOB  C

ucnonszoBanneM MATHLAB: yue6noe mocobume mms By3os/I'.JI. Korkun, JI.K. ITomos, B.C.
Uepkacckuii. — 2-¢ m3a.,ucnp. U gon. — Mocksa: M3aarensctBo FOpaiit, 2020. - Ctp. 19 - 20.

2. MamonoBa T.E. WHpopmanuonHsle TexHosorud. JlabopaToOpHbI NpPaKTUKYM:
yaeOHOe Tocobue amnsi cpennero npodeccuonanbHoro oopazosanus/T.E. MamonoBa. — Mocksa:
WznarensctBo FOpaiit, 2020. Ctp. 51 — 60.

JlonmosHuTeAbHAS
1. MATHLAB. Yto Takoe ¢ynkuuu? Kak co3mate QyHKIMIO? [DIEKTPOHHBIA pecypc].
Tun mocryna: https://www.youtube.com/watch?v=ue9 41-7FIg

1. 3uakomctBo ¢ MATHLAB. [Onektponnsiii pecypc]. Pexum  mgoctyma:
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/J1a6%203nakomcTB0%20¢%20SCILA
B%202017.pdf

2. Jlazapes lO. ®. Hayana nporpammupoBanus B cpeae MATHLAB: YueOnoe noco6ue.
K.: HTYY "KIIN", 2003. — 4243nextponnsiii pecype]. Tun mocryma: https://umdarazum.com/wp
content/uploads/2014/04/SCILAB-Lazarev.pdf

3. Jlazapesa T.W., MaprteiHoBa U.B., PakoBa 1.K. Pemienne 3amau B cucreme MATHLAB:
MPaKTUYECKOE nocoowue. [DneKTpOHHBII pecypc]. Pexum JIOCTYyTIA:
http:/library.voenmeh.ru/cnau/XZKbCUpgllQ10Kkl.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. Ocobennoctu cucremsl MATHLAB s pemieHuss 3amad  BBIYHCIUTEIHHOMN
MaTeMaTuku: ydyeOHoe mocobue / coct. E.A. KouerypoBa, ToMmckuili moIuTeXHUYECKUI
yHuBepcuteT. — Tomck: M3n-Bo Tomckoro momurexHuueckoro yHusepcurera, 2013 — 110 c.
[DneKTpOHHBII pecypc]. Pexum JOCTyTa:
https://docviewer.yandex.ru/view/250290661/?page=1&*= %3D&Ilang=ru

MeToanuyeckne yKa3aHusi K BbINIOJTHEHHIO Pa0OThlI.

3aoanue 2. Co3gate M-QyHKuuio o Bapuanty 3aaaHus. CoxpaHuThb (aiin ckpunta M-
byHKIIMK ¢ pacmmpeHueM .m (Hanpumep, Familya.m) B paGoueii manke. [IpoBepuTh KOMaHIHBIN
Kox W 3amycTuth M-QyHkuuio Ha BbimonHeHue. Crpykrypa M-¢aiina ¢yHKIMH € OZHUM
BBIXO/IHBIM apaMeTPOM UMEET BU/I:

function var = f _ name (Crucok mapameTpoB)

% OCHOBHOW KOMMEHTapUi, €CJIM HEOOXO0IUMO.

% JIOTIOJIHUTEIBHBIN KOMMEHTAPUH, €CITH HEOOXOUMO.

Teno nporpammsl ¢ JIF0OBIMH BBIPKEHUSMU. Var = BbIpaKCHHE

M-aiin QyHKIMsa 061a1aeT CIeayOIUMU CBOHCTBAMU:

M-daiin HaumHaeTcsl ¢ KIOYEBOro cioBa function, mociie KOTOPOTO YKa3bIBAeTCS UMs
NEepEeMEHHOI var — BBIXOJHOTO mapamerpa, uMs camoi ¢pyHkuuu f name M CHHCOK €€ BXOJHBIX
napamMeTpoB, OT/AENICHHBIX 3ansaToi. Ums M-daitna GyHKIMM 10KHO coBNazaTh ¢ UMEHEM CaMOM
¢ynkuuu (f  name). MATHLAB aBToMaTHuecKu NpUCBAaMBAET JAHHOE MM MPU BBIMOJIHEHUH
KOMaH bl Save as.

Pesynbrar BeIMOMHeHHs M-¢aiina (QyHKIUM NpUCBAaUBaeTCs MMEHH (YHKIMH, KOTOPOE
MOKET MCIIOJIB30BaThCS B MATEMAaTUUECKUX BBIPAXKCHUAX 1MO100HO QyHKIHAM sin(X), log(x) u T. 1.

Bce mnepemenHsle, wucmonb3yemble B (ailne-QyHKIMU, SBISIOTCA JIOKAJIBHBIMHU, T.€.
JEHCTBYIOT TOJIBKO B IIpeienax Tena GyHKIUY.

[MocnenHsisi KOHCTPYKLMSI Var=BbIpa)kK€HUE BBOJHUTCS, €CIU TpeOyercs, 4TOObI (PyHKIUSA
BO3Bpalllaja pe3yibTaT BhluucIeHH. BMecTo nMeHn var MO>KHO HCTIONIB30BaTh JIF000€ IPyroe umsi.

Daiin-QpyHKIHS SBISETCS CAMOCTOSTENFHBIM MPOTPAaMMHBIM MOJYJIEM, KOTOPBIN CBSI3aH C
JPYTUMH MOAYJISIMHU U TOJIOBHOM MPOTpaMMOii Yyepe3 BXOIHbIE U BHIXOAHbBIE TapaMeTpHhI.

[Tpu BBI30BE (haitna-pyHKINU OH KOMITMIIMPYETCS U 3aTeM UCIIOTHSIETCSI.

M-aitn GyHKIHS TOHKEH COXPAHATHCS B Balll pabOYUii KaTajor.

Ha3naueHnue KHOMOK MaHeNIM HHCTPYMEHTOB PEIaKTOpa/0OTIadrKa CieIyomee:

New — co3ganue HOBOro m-aiina;

Open — BBIBOJ OKHA 3arpy3KH (Qaiina;

Save — 3anmch ¢aiiia Ha TUCK;

Print — me4aTh coep)KUMOT0 TEKYIIET0 OKHA PEIaKTOPa;

Cut — BeIpe3aHue BBIJICTICHHOTO ()parMeHTa U MepeHoc ero B 0ydep;

Copy — KONHMpOBaHHUE BBIACICHHOTO 00beKTa B Oydep;

Paste — pa3smemienue ¢pparmMenTa u3 Oydepa B MO3UIUHA TEKCTOBOTO Kypcopa;

Undo — oTMeHa npeAecTByOel onepalyy;

Redo — moBTOp OTMEHEHHOM OTepallny;

Find text — HaxosxeHHE YKa3aHHOTO TEKCTa,

Show function — moka3 ¢pyHkIuM;

Set/Clear Breakpoint — ycranoBka win cOpOC TOYKU TPEPHIBAHUS BBIMOJHCHUS KOMaH/IbI
WM TIPOTPaMMBI;

Clear All Breakpoints — cOpoc Bcex Touek MpephIBaHHUS;

Step — BBINOJIHEHUE 11ara TPACCUPOBKU;

Step In — momaroBasi TpaccUpoOBKa € 3aX0/10M B BbI3bIBaeMble M-(hailibl;

Step Out — momaroBast TpaccupoBKa 0€3 3ax0/1a B BbI3bIBaEMbIe M-()aiiibl;

Save and Run — coxpaHeHue u 3aIyCK MporpamMM Ha BBIITOJHEHUE,

Exit Debug Mode — BbIxo U3 pekrMa OTJIAIKH MPOTPAMMBL.
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JUnist BBITIOTHEHUS 3aJJaHusI HY’KHO CO3/1aTh HOBBIM CKPHIT IyTeM BbIOOpa BKiIaaku Editor u
kHonku New (Create New Document). B mosiBuBmeMcst okHe peakropa HaOpaTh MpOrpaMMHBIN
KOJI, 3aTeM COXPAaHUTh €r0 B BUJIE:

function result=myfun(x)

% (yHKUUS A7 BBIYUCICHUS 3HAYCHUS (PYHKIUU

%

%

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

B xomMaHIHOM OKHE BBOAMM IIPOIPAMMHBIA KOJ:

x=0:0.02:10;

% BxoHBIe 3HaUYcHUS u3MeHa0Tcsa oT 0 1o 10 ¢ marom 0,02

y=myfun(x);

%BBI30B (HYYHKIIMH

plot(x,y)

% mocTpoenue rpaduka GyHKIHH

hold on grid on

% HanoXXeHne ceTkH Ha rpaduk GyHKIIH

% Ha ’KpaHe 0ToOpaxkaeTcs pe3ysibTaT BRIYUCICHUN

result = Columns 1 through

7 1.3000 1.3598 1.4192 1.4782 1.5368 1.5950 1.6528

Columns 8 through

141.7102 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

3adanue 3. Coznaiite ABe M-(QyHKIHHM CO CHEIHAJIbHBIMH IepeMEHHbIMH (Tabi.2) u
BBI30BUTE UX B KOMaHIHOM OkHe. Tabmuia 2 — CniennaabHble IEPEMEHHBIE

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

>> UmPi (2)
ans =

6.2832
Puc.7 — Pe3ynbraT BbI30Ba hyHKIIMH

3aoanue 4. IlpoBepbTe KOJIMYECTBO APTYMEHTOB JUII HEKOTOpoil (yHKImH. DyHKIUU
nargin u nargout Mmo3BOJSIOT ONPEAETHTh KOJIMYECTBO BXOJHBIX M BBIXOJHBIX apryMEHTOB
BbI3bIBaeMON (DYyHKIMHU. DTy MHGOpMAIMIO B JaJbHEWUIIEM MOXXHO HCIIONB30BaTh B OINEpaTOpax
YCIJIOBUS AJI1 U3BMEHEHUS X0/a BBIYMCIECHUN

function ¢ = testargl(a,b)
if(nargin == 1)
c=a’2;
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elseif (nargin == 2)

c=a+b;
end
>» tantarg! (3,5)
ans =
>> Tostargl(d)
-
Prc. 8 Peayinrar susona diviocum estarg |

3aoanue 5. Cosmanue M-QaiinioB co crnuckamu aprymentoB @yHkium varargin u
varargout rmo3BoJIrOT IepeIaBaTh MPOU3BOIBHOE KOJINYECTBO BXOAHBIX U BBIXOJHBIX APTYMEHTOB.
Cucrema MATHLAB ynakoBbIBaeT BCce 3a/laHHbIE BXOJHBIE M BBIXOJHBbIE apryMEHTbl B MacCHUB
aueek. Kaxxnas sueiika MOXeT cojeprkaTh Jr0O00H THUI U JII000O€ KOJIMYECTBO NaHHBIX. [Ipumep
OyHKIMS testvar JOMyCKaeT B KA4eCTBE BXOJHBIX apryMEHTOB JH000€ KOJIMYECTBO BEKTOPOB M3
JBYX DJIEMEHTOB U BBIBOAUT HA DKPAH JIMHUU, UX COCAUHSIOILINE.

function testvar(varargin)

for i = 1L: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)

q)yHKI_[I/ISI testvar moxer pa6OTaTB C BXOJHBIMHU CITUCKaMU pa3H0171 JJINHBI.

[Tpumep BI130Ba DyHKIME: testvar

(-52], [-36], [2 4], [51])

dopmupoBaHuE BXOJHOIO MacCUBa varargin.

HOCKOHBKy CIIMCOK Varargin XpaHUT BXOJAHBIC AaprymMeHTbl B MACCHBC HAUYCCK, TO
HGO6XOJII/IMO HUCITIOJB30BATh MHACKCHI AYCCK IJIsI U3BJICUYCHUA JAaHHBIX. I/IH)ICKC STYEUKU COCTOUT U3
ABYX KOMITIOHCHTOB: - UHACKC B (I)I/Il“ypHLIX CKOGKaX; - HHJACKC B KPYTJIBIX CKOOKax.

IIpumep:

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

®opMHUpOBaHHE BBIXOJHOI0 MAaCCHBA varargout.

HpI/I MMPOU3BOJIBHOM KOJIMYCCTBC BBIXOAHBIX APTYMCHTOB HX HCO6XOI[I/IMO yYIIakoBaThb B
MaccuB siaeek varargout. UToObI ompeeTuTh KOJTMYECTBO BBIXOJIHBIX apTyMEHTOB (PYHKITUHU, HAO
UCTIOJIb30BaTh (PYHKILHMIO hargout

Ipumep

CJIC,[[YIOH.I&SI (IJYHKI_II/IH HUCIOJIB3YCT B Ka4UCCTBC BXOJa MACCHUB H3 [BYX CTOJ'IGI_IOB, Trac
nepBblid cTONOEIl - MHOKECTBO 3HAUYEHUH KOOPAMHATHI X, @ BTOPOHW - MHOXKECTBO 3HAUYEHUN
KoopauHaThl y. DyHKIUS pa30dMBaeT MacCHUB Ha OT/AEIbHbIE BEKTOPBI, KOTOpPBIE MOTYT OBITh
nepeaansl B QyHKIUIO testvar B Ka4eCTBE BXOIOB.

function [varargout] = testvar2(arrayin)

for i = 1:nargout

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

end
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OnepaTop NpuUCBaMBAHUA B IUKIIC fOI‘ HUCIOJIB3YCT CHUHTAKCUC IMPUCBAMBAHWA MAaCCHBOB
siueek. JIeBast yacTh ornepaTopa NMpUCBavBaHUs HCTIOIB3YeT (GUTYPHBIE CKOOKH, YTOOBI yKa3aTh, YTO
JTaHHbIE B BUJE CTPOKHM MacCHBa MpPUCBAaUBAIOTCs sueiike. s BbI3oBa (YHKUIUU testvar2 MO>KHO
HCTIOJIB30BAaTh CIEAYIONIUE ONEPATOPHI:

a=[5810 12 15; 26 37 38 40 50];

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

R R

Puc.9. Pesywrat enizona dynewmn testarg?

IIpakTuueckas padora 6. (8 u.) Pemenue 3a1a4 MOJICTUPOBAHMS TAHHBIX U 3HAHUN

Hean: ocBouTh cozmanue (aisioB-clieHapueB U (GainoB-QyHKIUNA JUIsl  yIpaBICHUS
JAHHBIMU ¥ 3HAHUSIMU.

3aganud.
3adanue 1. Hanucats ckpunT-(aii 1S perieHus 3a1a4u U3 00J1aCTH MAaTeMAaTHKH WU (PU3UKH.

BapI/IaHTI)I HHAUBUAYAJIBbHBIX 3aJaHui

Bapuanm 1. B renuouneHTpUUECKON cHUCTEME OTCYeTa 3eMJIsl IBUYKETCS 10 OKPY>KHOCTH
pamuyca R;=1,496-10%8 km (mepmon obpamenns T,=3,156-10" c). Koopaunatel 3emmn
OIMCHIBAIOTCS 3aBUCUMOCTSIMH

, | 27 | ¥ - (21
X4(r) =R, cos I+ | Yy(t)= R, sin| 71+ | Vg =0.
1 | | l |
JlyHa, B CBOIO OuYepe/b JBIKETCS BOKPYT 3eMIIU MO OKPYKHOCTH paaumycoM R2=3,844-10°
kM (mepuon obpamienus T2=2,36-10° c¢). Koopaunatel JIyHEl B T€OLEHTPHYECKOH CHCTEME
KOOpJIMHAT:

X', (t)=R,cos

V- \ e
—1rl Y. (r)= R«sin‘ -
I l l -\

HOCTpOI/ITB OpGI/ITLI 3CMJ'II/I n HYHLI B FCJII/IOLIGHTPI/I‘JCCKOIZ CHUCTCMC KOOpILI/IHaT.
[IpomonenupoBaTh, Kak HM3MEHHMTCS KapTHHA MpH Jpyrux 3HadeHusx R2 u T2, Hanpumep mnpu
R2=3,844-10" xm, 72=2,36-10° c.

Bapuanm 2. TloayyuTh aMIUTUTYJHO-YaCTOTHYIO MU ()a304acTOT- HYIO XapaKTePUCTHKHU
(AYX u ®UYX) mupposoro pexypcuBHOro duiabTpa N-To nmopsiaka:



A(w) =! 4y + 41’ |

Bii+ B3 )
| A;,By, — 4,85 |
@(®) =arctg| —=-11 11712 |
Ay By + Ay By )
e N - N N
FAe 4, =¥ apcos(hol,): A=Y apsin(kol,): By =3 b cos(iol,
k=0 = : =1

=

It

N
By = S b sin(ioT,): 9 M b. BECOBBIC KO‘)(lJL])llUllCHl’bl (diasTpa.

Tq — mepuon quckpermsanuu. [punsats Tg =0,001 ¢, N =2, @7d—usmensrs ot 0 10

3HaueHusl BECOBBIX KO3(PPUIIMEHTOB BBOAUTD C KIaBUATYPBbI:

ap,=1; a; =-2,208; a,=1,208; b, =-0,848; b, =0,36.

Bapuanm 3. B ynbpTpa3BykoBOM J1e(DEKTOCKOIE ITOMCKOBBIM JJIEMEHT (HM3JIy4aTeib

YIBTPA3BYKOBBIX HMITYJIBCOB WM HNPHUEMHUK OTPAXKCHHBIX CI/IFHaHOB) COBCpHIACT JABUKCHHUC U3
OJJHOI'0 KpaﬁHCFO IMOJIOKCHHA B APYTIO€ U OCTAHABJIMBACTCSA

MareMaTu4deckas MOJIEIb 3aKOHA U3MEHEHU YCKOPCHUA:

. [ »
Zm sinl Tr{— ). O<r< ,?’ :
b

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

-~ a ’ N - =
— & SIN(T —). I =I<Il:.

K
kK 'n
HOJ’Iy‘-II/ITI) BBIPAXCHUA IJId 3aKOHOB H3MCHCHHUA CKOPOCTH V(t) n IyTHu S(t) H IMOCTPOUTH

3apucumoctu g(t), v(t), S(t) mwist ciaeayronmx HCXOTHBIX JAHHBIX
tb=0,1¢c; tn=0,9c; tk=1,0 c; gm =10m/C.

Bapuanm 4. TlocTpouTh TpaeKTOPHUIO CIIyCKa KOCMHUYECKOIO ammapara B TPEXMEPHOM
MIPOCTPAHCTBE.

3aKOHEI U3MCHCHHUS COCTaBJIAIOMINX YCKOPCHU:

t
g+(1) =gy, cos(m—).

4

s i
£3(0) = gy cOS(R_ ),

.I\
g,(1) = cos(m—).

S;m;

L
K

[TyTeM IBOMHOTO HHTEIPUPOBAHHMS MTOJYUYHTh 3aKOHBI U3MeHEeHUs1 KoopauHart X(t), y(t) u
h(t) o1st cnemyromux HaYaIbHBIX YCIOBUH:

x(0) =y(0) = 0; h(0) =250 km;
Vy (0) =vy (0) = 8/+/2 a/c; vi =(0)

Hcxonnbie nanusie: gxm = gym = g; ghm = -49; g = 9,8 M/CZ; tk = 5 MuH; War U3BMEHEHUs
BpemeHu At =3 C.

Bocmonb3oBatecst omeparopom plot3, mecromonokeHne ykaspiBaTh 3€JIeHOM 3Be3M04Koi. C

MOMOIIIBI0 oniepaTopoB line mokaszaTh MPOEK- UK TOYEK MOJIOKEHHSI KOCMUYECKOTO arnapaTra Ha
TOPU30HTAJILHYIO U BEPTUKAIBHYIO INIOCKOCTH.

Bapuanm 5. 11ocTpouTh TPACKTOPUIO CTAPTYIOLIEH PAKEThl B TPEXMEPHOM IIPOCTPAHCTBE
3aKOHBI U3MEHEHMS KOOPAMHAT
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L]

-~

X(f)=xg +ay

|

\
y(t) = vg- ¢ npn 0<r<10;

rJ

4

h(t)=ay —
g

(]

-

x(1)=x(10) +a,,

13|

(]

-~

npi 10 < ¢ < 50,

=y, +a,

|

-~

h(t)=a, rj + h(10)

Ize Xo =5 kM; Yo = 5 kM; axt = 20 M/c?; axe = 10 m/c?; an1 = 40m/c?; ay = 20 m/c?; an2 = 0,3ay.

Bocnons3oBatecst  omeparopom  plot3, mMecrornonokeHne pakeThl yKas3blBaTh KPAaCHOM
3Be304ykoi. C moMoIpio oneparopoB liNe mokaszarh MPOCKIMU TOYEK MOJIOKEHHS JIETATeIIbHOIO
anmnapara Ha TOPU30HTAIBHYIO U BepTHKaIbHYIO TuIockocTy. [1lar namenenus Bpemenu Af = 1 C.

Bapuanm 6. 11300pa3uth HHTEPPEPSHIIMOHHYIO KapTHHY, MOJYYUBIIYIOCS PU OCBEIIECHUH
OpaHXXEBBIM CBETOM C JUIMHOW BOJIHBI = 0,6 MKM IUIOCKOH IUTACTHUHBI C IPYXKATBIMU K HEH IIOCKO-
BBIITYKJIBIMU JIMH3aMHU C PaIlyCOM KPUBHU3HBI BBIITYKJION IOBEPXHOCTH R = 5 M.

2

Pasnocts a3z mHTEpdhepupyromux BonH: @ (r) =

2

, TIe I' - pacCTOsiHUE 0 IEHTpa

uHTepepeHIMOHHON KapTHHBL I' = 0+0,4-10 4

Spxocts | (r) = 2[1+cos(o(r))].

[MoctpouTts rpaduk 3aBucumoctr I(r) B 1eKapTOBO# U MOJSIPHON cHcTeMax KoopauHart. Jlis
MOJIETHPOBAHMS HHTeP(EPEHIIMOHHON KAPTUHBI OTPaHHYHUTh Imax = 7 10 M 1 mocTpouTh MaTpHILy
3Ha4eHuH (a3pl F M HHTEHCHBHOCTH OTpaXKeHHOTO cBeTa | pazmepom 60x60.

_ 2.‘:{.\',:‘_\*,:)_ |
F;= st I =2(1+cos(Fj)).
4 IR / J
I/1e KOOpAUHATHI Xj U Yj U3MEHSI0TCA TaK:

M - (mar uameneHus Ar = 0,5-107" m).

. = Tmax ; _ Fmax y = 'max Fiax N=60
_\, __:{’._.l—__jm. '\", = % ‘-/—k_j_‘ J .
[Moctpouth rpaduk 3aBUCMMOCTH MHTEHCHUBHOCTH OTPa)XKEHHOI'O CBETa OT KOOPAWHAT H
KapTy JIMHUI OJTHOTO ypaBHEeHUs (komanoi Contour).

Bapuanm 7. BuopuT™Mbl 4eloBeKa MPEeACTaBIISAIOT COOON CUHYCOUBI, BHIXOSAIINE U3 HYJIS
B JICHb POXJICHHA YEJIOBEKa M HMEIOIUE MEPUOJbl: HWHTEIIEKTyalbHbIM — 33  nHs,
OMOIMOHAIBHEIN — 28 THel, puzndeckuit — 23 JTHS.

ITo BBeieHHOI 1aTe pOKACHUS YETIOBEKa MOCTPOUTH rpadUKu ero GMOPUTMOB Ha TEKYLIUH
Mecs1 (UM yKa3aHHbIN). BeIenuTs Ha HEM TEKyIIMH JeHb (MU yKa3aHHBIH).

Bapuanm 8. Koneco 31eKTpoB03a, IBIKYIIETOCsS CO CKOpocThio V = 10 M/c , umMeeT paamyc
R = 1 m. Heo6xoaumMo paccuuTaTh M TMOCTPOHUTH TPACKTOPHIO TOUKH, JICXKAIICH HAa PacCTOSTHUH
r=0,5 m ot ocu koneca. CUnTaTh, YTO B HAUAIHHBIA MOMEHT BPEMEHHU TOYKA HAXOJWJIACh B CAMOM
HIDKHEM nojoxxeHud. Kunematuueckue YpaBHCHUA
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X(t) = vt - rsinvﬁt YO =R-1 cosV?Rt

[Toctpouts rpaduk Ha uHTepBaNie t = 0 + 2 c. Yka3arh Ha rpaduKe MOJIOKCHHUS TOYKH B
MomeHTHI t1 = 0,4 ¢ u t2 = 0,8 c. I300pa3uTh BEKTOpa CKOPOCTU ABUKECHHS TOUKHU I MOMEHTOB 11

u to.

Bapuanm 9. OcyuiecTBUTh TApMOHUYECKHI CHHTE3 IJIO00PA3HOTO CUTHAJIA IO TIEPBBIM 3,
6 u 15 rapmMoHMKaMm:
(-pitt . {:
() =Y ———sm(2n=7) -
: ¥ 1
st aToro cymmupoBath 3, 6 1 15 cHHYCOMIABHBIX CUTHAJIOB COOTBETCTBEHHO. [locTpouTh

rpauKy NOITy4eHHBIX curHaioB npu T= 50, t=0 +T.

Bapuanm 10. B MoMeHT IpeoJojieHHs CaMOJIETOM 3BYKOBOro Oapepepa umcio Maxa
CTaHOBUTCS paBHBIM efuHuLe. PyHKIMS, onpenesromas yiucio Maxa:

|
”.
|

M(\v.,H)= |5

35 \ -
2Y | d |

1 fo-at)

a,;/ | ¢
/ |

’lvl 0.2
e

|

rae V — CKOpocTh mojieTa camoinera; H — BbicoTa momnera; koddduiuentsr: a = 1222.5;
b=6,875-10"%; ¢ = 0,3048; d = -5,2656; e =0,286.

[Monyuuts rpaduku 3aBucumocta M(V) mis H=500; 1000; 2000; 5000; moka3aTh ypOBEHb
M=1, cCOOTBETCTBYIOLIHUI TOCTHKEHUIO CKOPOCTH 3BYKa.

N3 ycnosus M(v, H)=1 momyuuth 3aBUCHMOCTb CKOPOCTH MPEOJIOJECHHs 3BYKOBOTO
6apbepa V ot BbIcoThl H. JIns oToro, usmenss H B quamasone ot 0 1o 2,5-10%, pemats ypaBHeHne
M(v,H) — 1 = 0. Tlpu pemiennu ypaBHeHus niepenaBath H B GyHKIHIO, OMUCHIBAIOILYIO MTPABYIO
YacTh ypaBHEHWs, Kak miobanpHOe maHHoe (komanmoit global H). Iloctpouts rpaduk
3agucumoctu V(H), mpu kotopom M(v, H) = 1.

(Jlns cenenns: mpu H ~ 0, v = 1200 km/a ; mpu H = 2,5x10% v = 150 km/4 ).

[To pesymbratam paboOThl JOHKEH OBITH COCTaBJICH OTYET, COJEPKAIMUNA TEKCT
WHIUBHUIYATbHOTO 3aJaHusl, TEKCThI SCript-daiinor u QaiinoB-QyHkui, a Takke rpadudeckoe
MPEJICTABICHUE PE3YILTATOB PAOOTHI.

3apanmue 2. Pemmts 3a1a49y 0 prok3ake (10 BapuaHTaM)
BapuaHTbI HCXOHBIX JAHHBIX

Homep Bapnanta | Homep npeamera | Pasmep npeamera | Croumocts npeagmera | Pazmep proksaka

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 Bapnanta

Homep npeamera

Pa3mep npenmera

CronmocTh npegMera

Pa3mep prox3aka

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 Bapuanra

Howmep npenmera

Pa3mep npeamera

CroumocTb npeameTa

Pa3mep proksaka

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

Howmep Bapuanra

Howmep npenmera

Pasmep npenmera

CTOouMOCTh npeameTa

Pasmep proksaka

1 20 17
2 85 35
17 3 90 30 250
4 55 12
5 150 18
6 100 22
1 100 18
2 85 16
3 75 10
18 4 60 13 250
5 120 15
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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

3aganme 3. Pemuth 3a/1auy 0 Ha3HaUYE€HUHU (11O BapHaHTaM)

BapuaHThl HCXOTHBIX TAHHBIX

68



69

Marpuiia coOTBETCTBUSI BECOB

10

11

10

11

10

10

Martpuia 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

10

11

11

11

12

10

10

17

18

19

20

4.PemnTh 3a71a4y KOMMHBOSDKEPA (IO BapuaHTaM).

BapuaHTbl UCXOAHbIX AaHHbIX AN 3a8aHUA
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18

9198|7109 (8 |11{10( 9|89 |7 |89 |10]9|6]| 8] 8
19 1012119 (8| 7|6 | 8|9 (10|10 9 (8|7 |9 10| 8|9 |11|10| 9
20 9 (1211|1312 (11| 9 (10| 9 |11 |11 (12|11 |11 |12 |10 (11|10} 9 8
21 9 /8|8 (107 |8 |9|11]9|9|8|7|10|8 |6 |7]|9]|10]|10]11
22 71978 |6 |6 |7|8|9|5|8|7|6]|8|7|9|8|8]|7]|6
23 5/6|7|6|6|5|7|8|5|6|7|8|8|9|9|9|7]|6]|6]|7
24 5 5 7 6 5 7 4 |17 5 5 5 6 7 51 4 8 6 8 5 5
25 2 3 2 4 | 2 4 | 3 51 4 6 5 3 5 6 6 7 5 2 51 4

5.CocTaBUTH OTHUET.
Jluteparypa

TumoxuH, A. H. MozaenupoBanue cucteM yrpasieHus ¢ npumeHenneM MATHLAB: yue6Hoe
nocobue / A. H. Tumoxum, 0. J1. Pymsuues; nox pea. A. H. Tumoxuna. — Mocksa: MTH®OPA-
M, 2020. — 256 c. - URL.: https://znanium.com/catalog/product/1117213.


https://znanium.com/catalog/product/1117213
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IIpakTnueckass padora Nel. (4 4yac.) Pabora ¢ BcTpoeHHbIMH (QYHKIMAMH B cpeje

SCILAB.

Heab: HAYYUTHCS NPOBOAUTH BHIYHUCJIEHUS ¢ BCTPOCHHBIMU (PYHKIMAMH NPH 32JaHHBIX
3HAYeHUsIX KOI(P(PUIUEHTOB U HA YKA3aHHbIX OTPe3Kax.

3amanuda:
4,

5.

N3yunTh TEOpeTUUECKHUI MaTepral METOANYKH (Tema 1.2)

OTtBeTuTh HA KOHTPOJIBHBIC BOIIPOCHI.

6. Bpruuciute N 3HaYeHHH (YHKIMHU Ha 33JaHHOM OTpe3ke. Ha skpaH BhIBeCTH 3HAYCHHS

10.

11.

[EEN

12.

13.

14.

15.

16.

aprymMeHTa u 3Ha4eHust QyHKIUH.

BapuanTsbl
DyHKIHA Orpesok
= sin xcosx [027]
x+1
y) =@y e [0.2:4]
L y(x) = .\'zrgv arcsin x [0,0.3]
. y(x)=xsinx + x7 10,1]
x+1
1
YE)=———— [0.3]
14- ey
V1+x
sinx | COSx
YY) =———— [7.37]
X
. p(x) =ctg(x? +1)-(sin2x +cos2x)  [-1,1]
2 ) 1
- () =1log, b +1in— 1,11
x“+1
. y(x) = x> +2x% — 3|sin 7x [2.2]
-} PO} B
= A+]'- sin x+ 1 [-2.2]
1 cosx+2
] 4 5
y(x) = (Ig(tg( x/2)) — cos(x) / sin (X))
xz
y(x) = cos(2x) 14025/
y(X) = x*sin(x+2)+cos(x-1)
v(x) = lg(cos(x) — 2sin(2x) + 25)
_1+s iﬂz{xz +x3}
Y(X)_ 1.-'I:I.+.1;3
y(X)=(x?cos(x))/sin(x)

Komgecrso pasdbuennii

N=10

N=9
N=7
N=10

N=8

N=8

N=T7

N=10

N=T

N=9

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

[-pi, pi]

N=7

N=15

N=12

N=10

N=9

N=8



Ix + Eslux

17. yx)="—3— [0, «]
18. y(X)=y/x = 2*" [1, 5]
19.  y(x)=x>*|cos(x)| [0;0.3]
20, y(x)=l2-x|-/Ix 37 [-4,4]

4. OnpenenuTh 3HaYCHUS BBIPAKCHUIN

1 1 n
(gg=3,+7) 1 2n

|n—50|

1. BerauciuTs: , [JIe N—HOMEP BapHaHTA.

2. BeruncnuTh BIpAKEHHE MPU 33/IaHHBIX 3HAUCHUSX MapaMeTPOB, UCIIOJIb3YsI ONEepaTop

Va® —n-VYb.rxea = ctg (n—;z),b = eVn — In(n).

[IpUCBaUBaHUS:
I7Ie N—HOMED BapuaHTa.

3. CoznaTh nporpamMmy i BHIIOJHEHUS 1€UCTBU:
a) YHCIIO Z1MEPEBECTU B SKCIIOHEHIIUAIIBHYIO (hopMy;
0) umncio zz2nepeBecTy B anredpandeckyio popmy;

B) BBIYMCIIMTH 33JJaHHOE BBIPAXKEHUE Z3, €CIH

1 - n i_n 31.'21'22—21
= — . = — " P15- =
Zq n_15+n L, Zy =5, e15n,Z3 2l

6. Ilo pesynapTaram paboOThl JOKEH OBITH COCTaBJIEH OTYET,

WHANBUAYAIbHBIX 3a/1aHui, KoMaHbl ML anst pemenus 3agay

Jlureparypa

N=10
N=10
N=7
N=9
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COJICpXKAIINH  TEKCTHI

KpacaBun, A. B. KomnbrotepHsiit nmpaktukym B cpene MATHLAB: y4yeOHoe mocobue st
By30B / A. B. KpacaBun, f. B. )KymarynoB. — 2-e u3ng. — Mocksa: M3narenscto HOpaiiT,

2019. — 277 c. URL:https://biblio-online.ru/bcode/442328.

Yka3zaHusl K BHINOJHEHHIO:

1B KOMaHIHOM OKHEC 3a/1aTh 3HAYCHHA IICPEMCHHDBIM.

2 3anucath BeIpakeHue Ha si3bike SCILAB. Ecnum BbhIpakeHHE HE yMeNIaeTcs B CTPOKE BBOJIA,
IPOJODKUTD €r0 B APYTOil CTPOKE, UCIIOJIb3YSl CUMBOJI ITPOJOJIKEHHUS (.. ).
3 Jlnig BBIBOJIa 3HAYEHUS BBIPAXKEHUS HE CTABUThH MOCJIE HEr0 TOYKHU C 3aMsATOM.

IIpakTnueckas padora Ne 2. (4 yac) Bexmopa u mampuupi.

Hens: nayuumuvca pabomams ¢ eekmopamu u mampuyamu 6 cpede SCILAB.

3aoanus.
3aodanue 1. 3yuuth TeopeTUuecKuil Matepuai. (paszoen 2.)
3aoanue 2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

3adanue 3. Beimomuuts 3amauu no Bapuantam B cpeae SCILAB/

I[J'ISI JABYX 3aJaHHBIX BEKTOPOB d H b ONpPCACIINTE UxX Ccymmy u IIPOU3BCACHUC HUX

9JICMCHTOB.


https://biblio-online.ru/bcode/442328
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Bapuanmui
Ne McxogHble gaHHble Neo UcxogHble gaHHble
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[JISI 3aJaHHBIX BEKTOPOB a U b I[.TII/IHOI\/'I n (3Ha‘{eHI/I${ OJICMCHTOB BCKTOPOB U UX
AJIMHY CTYACHT 3a4acT CaM) BBITIOJTHUTH Hp606pa3OBaHI/I$I W BBIYUCIICHUSA B COOTBETCTBHH C
BAapHUaHTOM.

Bapuanmu

21. B BekTOpe a 3JeMeHThl ¢ HoMepamu OT N1 10 N2 yaABOWTH, a B BEKTOpe D 3aMEHHTH MX
CpeIHUM apH(PMETHICCKUM.

22. O6pa3oBaTh HOBBIM BekTOp C = [al, @2, ..., an, b1, b2, ..., bn], onpexenurs ero
MaKCI/IMaHBHBII\/'I nu MI/IHI/IMaJ'H)HBH\/JI BJICMCHTHBI U TIOMCHSATH UX MCCTaMH.

23. O6pazoBathb BeKkTOp C = [a]1, a2, a3, b4, bs, ..., bn] u ynopsgounts ero mo Bo3pacraHuio u
yOBIBaHMUIO.
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24. ObpasoBatb BekTOp C = [a3, a4, ..., an, b1, b2, b3] u nepecraBuTh 31EMEHTHI BEKTOpa C B
o0paTHOM mopsiaKe. Pe3ynbTaT 3amicarh B HOBBIA BEKTOP.

25. Tlomy4uuTh BEKTOp X, COAEpKAIMI yIBOCHHbIC 3HAUEHUS 2JIEMEHTOB BEKTOpA &, U BEKTOP
Y, CoIepKalluii YTPOCHHBIC 3HAYCHHS OJIEMEHTOB Bekrtopa bD. Omnpemenuth cpeaHee
apu(pMETHUECKOE KaXI0T0 BEKTOpA.

26. Boruncnute  cpenHee  apu(METHUECKOE DJIEMEHTOB JBYX BEKTOPOB. 3aMEHMThb
MUHUMAaJIbHBIN 2JIEMEHT [IEPBOr0 BEKTOpPA HA MAKCUMAJIbHBIM 3JIEMEHT BTOPOTO.

27. 1Tosry4uTh 1Ba HOBBIX BEKTOPA, COCTOALIMX M3 3JIEMEHTOB UCXOJHBIX BEKTOPOB, HAUMHAS
¢ Homepa N1 no Homepa N2. HaiiTn cyMMy MUHHUMAJIBHBIX 3JIEMEHTOB HOBBIX BEKTOPOB.

28. 3aMEHUTH HYJICM MHUHUMAaIBHBIN JIEMEHT BCKTOpa a U MaKCHMAaJIbHBIH 3JIEMEHT BCEKTOpa

29. Bouncnute MpoOW3BENCHHE >JIEMEHTOB BEKTOPOB ¢ HoMepamu oT N1 nmo n2. Haiitu
MUHHUMAQJIBHBIE 3HAQYECHHMsT BEKTOPOB M 3aMEHUTh [IOCIEAHUE JJIEMEHTBI BEKTOPOB HX
MUHHUMYMaMH.

30. O6pazoBarh BekTOp C = [a2, a3, a4, b3, b4, ..., bn]. Daements! ¢ HOMepamu ot N1 10 N2
3aMCHUTH CpCILHI/IM apI/I(bMCTI/ILIeCKI/IM ATHUX DJICMCHTOB.

3L .3aman BekTop x=1:9. Ilomyuntp W3 HEro Marpuily 3-ro MOpSIKa, B KaXJIOW CTPOKE
KOTOPOH 3aIKMCaHbI ITOCJIEI0BATEIBHO 3JIEMEHTHI BEKTOPA.

32 3agan Bektop x=1:4. Coznmarb MaTpuily 4-To TOpPSAKA, AJIEMEHTbl KaXKJIOW CTPOKHU
(cTon011a) MaTPUIIBI SIBJISIOTCS SJIEMEHTAMH BEKTOPA.

33. 3agaHo 1en0€e YUCI0 N U LEIOYUCICHHBIH BeKTOp. [IOBTOpUTH KaXabIil 371eMEHT BEKTOpa
n pas.

3A. 38.IlaH BCEKTOP, B KOTOPOM €CTb HYJICBBIC 3JICMCHTHI. Ka)KI[LIfI HyHCBOﬁ 9JICMCHT 3aMCHUTD
CpeaAHUM apI/I(I)MCTI/ILICCKI/IM 9JICMCHTOB BCKTOpPa

35. 3aman Bektop x=1:9. IloayunuTe U3 Hero maTpuily 3-ro MOpsAKa, B KaKJIOM CTOJIOIE
KOTOPOTO 3alMCaHbI MOCJIEI0BATENIBHO 3JIEMEHTHI BEKTOPA.

36. 3aman Bektop x=1:4. Co3mars Matpuily 4-ro mnopsijika, Ha JHAroHalIsX KOTOPOM CTOSIIU
OBl 27IeMeHTHI BekTopa. Ecim quaronans kopode size(X), To 3arojHeHHe HauuHaTh 1-To 1eMeHTa
BEKTOpA X.

37. 3agaH BEKTOp, B KOTOPOM €CTh HYJIEBBIE AJIEMEHThI. Kak/Ib1ii HyJIEBOM 3JIEMEHT 3aMEHUTh
MAaKCHUMAaJIbHBIM CPEIU AJIEMEHTOB BEKTOPA.

38. 3aman BekTop x=1:16. Ilomyunts w3 Hero marpuily 4-ro MopsjKa, B KaKIOM CTOJIOIE
KOTOPOT'O 3allMCaHBbl IOCIEA0BATEIBHO JIEMEHTBI BEKTOPA.

39. 3agaH BEKTOp, B KOTOPOM €CTh HEHYJIeBbIe 3JIeMeHThl. Kaxablii HEeHyJIeBOW 3JIeMEHT
3aMEHUTh MUHUMAJBHBIM CPEH 3JIEMEHTOB BEKTOPA.

40. 38.IlaH BCKTOpP, B KOTOPOM €CTb HCHYJICBLIC JJICMCHTHI. Kamnmﬁ HCHyHCBOﬁ 9JICMCHT
3aMCHUTBL CPCAHUM 3HAYCHHUC CPCAU 3JICMCHTOB BCKTOPA

IlosnemeHTHBIE ornecpanru ¢ BEKTOpaMH U MaTpyULlaMH.

3aoanue 5. Ilpy momouM BCTPOEHHBIX (PYHKLUMH A 3alOJHEHHs CTaHJAPTHBIX MAaTpHIL,
WHJICKCAIIUN JIBOCTOYHEM U, BO3MOXKHO, OOBEIUHEHHUS, IMOBOPOTAa WM TPAHCIOHUPOBAHHUS
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NOJYYHTh cienyronme Marpuibl. [Ipumenuts QyHKIMM 00pabOTKH JAaHHBIX W MO3JIEMEHTHBIC
OIIEpALVM IJIs HAXOXKAEHUS 3a1laHHBIX BETUYHH.

IlosnemeHTHBIE ornecpanru ¢ BEKTOpaMH U MaTpULlaMH.

3aoanue 5. Ilpu momoIy BCTPOEHHBIX (YHKIIMN JJIs 3alOJHEHUS CTaHAAPTHBIX MAaTpHII,
WHJCKCAIIMM JIBOCTOYMEM H, BO3MOXXHO, OOBCIWHEHUS, I[MOBOPOTA WU TPAHCIIOHUPOBAHHS
MOJyYUTh cienytonue Marpuibl. [Ipumenuts QyHkuuu oO6pabOTKU JaHHBIX M MO3JIEMEHTHBIE
ONEpALMH JIJIsl HAXOXKJICHUS 3a/IaHHBIX BEJTUYHH.

Bapuanmui
(1 0 0 4 0 0
01 00 40
00100 4 6
1 A= m = max a; ¢
2 2283 3 {Zl "}
2223 3 3
2 % 23 3 3
Y 32 =] =1 i} 2
2 2 -1 -1 2 2
2 2 -1 -1 2 2 6 6
% By 5 of =1 2 72 S:,Z_,:;Z;‘a'f
2 2 -1 -1 2 2
| 2 3 4 5 6
-1 -2 -3 -4 -5 -6
4 4 4 4 4 4 .
3 A= m= min aj.
4 4 4 4 4 4 6,j=0s6 7
5 5 5 5 5 5
5 § 5 5 5 5
[-1 <1 -1 1 1 1]
-1 -1 -1 1 1: 2]
-1 -1 -1 1 1 6: 3
YA 2 2 3 000 "_kzt,”""'
zZ 2 .2 0 0
[ 2 1 =8 =% =3 =3]
1 1 -3 -3 -3 -3
-3 -3 2 0 o0 O § §
5. A= s= .+ ..
=33 O 2 b 0 E“" E“"
-3 -3 0 0 2 0
-3 -3 0 0 0 2
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6

i=1

6

§= Za,-, +20,6 .

2
-1 00

1
0

6 3 T 2
Sin “‘a! .
6 i
j=

6

max min a;
=1

b 2

6

=1....

{

m =

00 0 0 3
00030
00300
03000

&
4

4
4

4

00 00

3

00 2 2

2

_ 3
-3
-3

—3
-3
-3
-3

1

0
0
0 01

0 0
00 00

-3

1

4
4

00 0 0

10. A=
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15. Jna matpun A, B, C npoBepuTh BBITIOJIHEHHE clieaytouux ToxaecTB (AB)C=A(BC),
_(2 4 1
(A+B)C=A"C+BC,rne =~ '} —2 3/

I 3 7 3
Be{=2 ULEF| 1]
|5 1
16. Brmonnuts neiictus A(A%-B)-2(B+A)B nax Matpunamu
2 31| |2 7 13|
A:‘—l 2 4‘152‘—1 0 5‘
|5 3 0f |5 13 21|
17. [TpoBepuTh, SIBASETCS I MAaTPUIIA OPTOTOHAIBHON

A:II cosp  sing |

Ce i . .
edelie=1l p=— w2ie=—1p=0.
\—esing  ecosg |’ e 3’ A

18. Pemuth Matpuunbie ypaBHeHUsT AX=B 1 XA=B 1 BBITIOJIHUTH MPOBEPKY

2 130 |2 1 4l
A:‘ 0 1 2‘,5:‘ 30 1‘
-1 2 1] -1 2 3

3aoanue 6 Vicionw3ys koManay rand, co3mate BekTopa al(2xn), b(2n)x1, c1x(2n) cocrosimme
U3 CIy4yallHBIX YHMCEN, PaBHOMEPHO pacmpejeleHHbXx B auama3one ot 0 mo 1. Hcmomw3ys

SCILAB, nalitu:

a) CyMMY M Pa3HOCTh BEKTOPOB a U C,

0) mpou3BeieHrne BEKTOPOB C U b,

B) HaliTH cpeJlHEee 3HAUYCHHUE HJIEMEHTOB BEKTOPA a,

T') BBIYUCIIUTH CYMMY 3JIEMEHTOB BEKTOpa b,

1) HAaliTH MUHUMAJIBHBIN 1 MaKCUMAaJIbHBIN 3JIEMEHTHI C, Pe3yJIbTaT MPOBEPUTH COPTHPOBKOH.

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



Ne OYHKIHA Ne OYHKIHA
L. 3 16. 5
. 202y~ 17, r
: f(x) = %— +e ™ lg(x+4) fx)= % +e In(7x+2)
: z 18. 4
3 F(x) = ’lg(-ﬁ +e3 . In(x—6) Flaye S0 | o gaine 1y
+cos(x) 2—cos(x)
4. 5 19. 6y
fo)= S‘;’(Sx)(f)7 +e5% . 1g(x+8) f(x) = % +e™2% . In(Tx +4)
i in°> (x)— 20. 2
f(x) = S‘“C,;%)G +e . In(x+7) f)= % +e™ - lg(4x —6)
3 2 21. -
£(x) = % +e 2 1g(x+9) f(x) = % +e* In(3x—4)
i P 22. I
’ f(x)= % +e™* . In(x—6) F(x)= % +e2* . 1g(2x - 5)
8. 6 23. "y
£(x) = % +e % lp(2x +3) f(x)= % +e* - lg(x—5)
9. oS (X)-3 g 24. cos*(x)  _ux
f(.Y)— 7+tg(x) +e ln(2¥—6) f(Y) ‘—'-‘m*‘@ 'lg(.\'+3)
10. - AN 25. 60
)= % +e lg(x—3) ()= %ﬁ)‘zz +e7* . 1n(2x+6)
. 2 26. Bt
H f(x) = %OSE)) +&* . In(3%) F(x) = % +e % . lg(6x—2)
12. 27. 5
@)=t 8 o) || = e (e 2)
2
- f(x)= 0s°()=3 | . In(5x +1) = Fgy=C Ol ek s iy

4cos(x)

ctg(x)+2

80
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2 A .
t £ =S50 | 4003040 2. F) =S WL s 32
8 +3sin(x) 1+ctg(x)
15. st (v) |, . 30. _cos’(Y) s .
f(x)= m +e 7 In(9x—4) f(x)= 2 _6+e lg(2x+4)

3aoanue8 . [1oAroTOBUTH OTUET B TEKCTOBOM PEAAKTOPE.

Jlutepartypa.

OcHoBHas

3. Korxkmn T'JI. KommnbriotepHoe MojaenupoBaHue (U3WYECKHX  MPOIECCOB  C
ucnonpzoBanneM MATHLAB: yue6noe mocobue nnst By3os/I'.JI. Kotkun, JI.K. Ilomos, B.C.
UYepkacckuii. — 2-e u3z.,ucnp. 1 gomn. — Mocksa: M3narensctBo KOpaiit, 2020. - Ctp. 16 — 19.

4. MamonoBa T.E. HWudopmamumonnsie TexHOJIOTHH. JlaOopaTOpHBIA MPAKTHKYM:
ydueOHoe mocobue s cpeaHero npodeccruonansHoro oopasosanus/T.E. MamonoBa. — Mocksa:
NznarensctBo FOpaiit, 2020. Ctp. 82 — 85.

JomonauTenpHas

3. Anncumosa, I'./[. Ucnonb3zoBanne MATHLAB npu usyuyenun marematuku. Yactb
I:yue6. mocobue / I'./l. Auucumona, C.1. EBceeBa, M./l. MpimusiBueBa/ Munobpuayku Poccun,
OMI'TY.-Omck : Uzp-Bo OMI'TY, 2018 — crp. [d1ekTpoHHBIM pecypc| Pexum nocryna
https://www.omgtu.ru/reference/federal-innovation/products-of-the-
project/%D0%A3%D0%A7%D0%95%D0%91%D0%9D%D0%IEY%D0%95%20%D0%9F%DO0
%IE%DO0%A1%D0%IEY%D0%91%D0%98%D0%95%20-
%20%D0%90%D0%BD%D0%B8%D1%81%20%D0%95%D0%B2%D1%81%20%D0%9C%D1
%8B%D1%88%D0%BB.pdf

4, Kyp06arosa H.B., ITycroBanosa O.I'. OcnoBst MATHLAB B npumepax u 3amayax:
y4eOHO-METOIMUECKOe T0CO0Me K MPAKTUKyMy 10 Kypcy «llakeTbl KOMIBIOTEPHOU anreOph».
PoctoB-Ha-Jlony: IO®VY, - 2017. — ctp. 12 — 30. [DnexrpoHHBIH pecypc]. Pexxum moctyma:
http://edu.mmcs.sfedu.ru/pluginfile.php/30216/mod_resource/content/1/bookSCILAB_Kurbatova
Pustovalova_ed.pdf

IMpakTuyeckas padora Ne 3. (8 uac) I'paduxka 2D.
Heap Hayyutbes crpouTh rpadguku pynkumii B cpeae SCILAB.
3amanus
3adanue 1. O3HAKOMUTHLCS C TEOPETUUECKOHN YaACTHIO.
3adanue 2. OTBETUTH Ha KOHTPOIbHBIE BOMPOCHI.
3aoanue 3. Iloctpouts rpaduk GyHKIMHN ¢ IPUMEHEHUEM oreparopa plot(t,y).
Bapuantsr.

L Ve *.cos(20-1). te[0,1]. At=0,01
o y(t)=esin’(10-1). t[0,1], At=0,01
5 y(t)=esin’(201), t<[0,1], At=0,01
4 _\'(l;*e"-cos(l()-t). t=[0.2], At=0.01

5 y(t)=e"sin(20-1), 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’(20-t), t[0.2], At=0,01

2 y(h)=e"sin’(20'1), t[0.2], At=0,01
y(t)=+t -sin(10-1), t=[0,4], At=0,02
g Y=V sin’(10-1), te[0.4), At=0,02
10. .V(t;=t~sinz( 10-1), t[0.2], At=0,01

11 YO=(1-0rc0s(20+), t[0.2], At=0.,01
12. y(l;=( 1-e “)cos(20-1). t=[0.2], At=0,01
13. y(15=sin:t'sin( 10-1), te[0,x], At=0,01
y(l)=cos:l-sin( 10-1), t[0.x]. At=0,01

14.
15 YO=(1+e)sin(200), te[0.2], At=0.01
. l+sin2(1+x3)
16. 3\!'] +x?
Vx+8
J_,J =
17. o
I +1g” x
y= 4
18. L
1-e?
19. V= J1-x7.

20. y=2"-3"x.

3aoanue 4. lloctpouth B 0JHOM OKHe rpaduku nByX pyukuuit y1(t) u y2(t) ¢ ucmonp3oBaHrEeM
omepatopa plotyy(...).

Bapuantsl

1. )f,(t)=10'e'2‘. ya(t)=cos(20-t). t=[0,1]. At=0.01
o yi(t)=10-¢”, ya(t)=sin’(10-t), t=[0,1], At=0,01
3 vi)=10-e”, ya(t)=sin’(20-1), t=[0.1], At=0.01
vi(t)=10-¢", ya(t)=cos(20-t), t=[0,1], At=0,01
5. y,({)=10-e'. ya(t)=sin"(20+1), t=[0,1], At=0,01

6. YiD=10¢, yx(t)=cos’(201), t=[0.1], A=0,01
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7 yi(D=10-€", yo(t)=sin’(201), t=[0.1]. At=0.01
8. Yi=10-Jt , yAt)=sin(10-1), t=[0.4], At=0,02

o ViO=10 JU. y(t)=sin’(10-0), t=[0.4]. At=0,02

10, V(0= 101, yo(t)=sin(10-1), t=[0,2], At=0,01

11 yi(t)=10-(1-1), ys(t)=cos(20-1), t=[0.2], At=0.01

12 yi(t)=10(1-e™"), ya(t1)=cos(20-1), t=[0.2], At=0,01

13, Wilt)= 10-sin’t, ya(t)=sin( 10-1), t=[0.x]. At=0,01
14, Yi(=10-cost, yx(t)=sin(10-1), t=[0,x], At=0,01

15 yi(D)=10-(1+e"), y5(t)=sin(20-1), t=[0.2], At=0.01

3aoanue 5. C nmomonipio omeparopa plot(t,yl,’S1°,t,y2,’S2’) mocTpouTh B OHOM OKHE TpaduKu
nByXx QyHkmmi y1(t) u y2(t). [Ipu moctpoennu rpadukoB By GyHKITUHN, TIPEICITbI, IIar U3MEHEHUS
aprymMeHra u napameTp S BbIOpaTh ¢ UCMOIb30BaHUEM Ta0JI. 3

Tabmuua 3

Ba-
pia DyHKUHN [TapaveTpsi (LBET NHHM, THI MAPKEPA, THIL IHUH)
HT
l 2 3
| ¥ [t}=e’u;‘t¢ te[0,2x], At=0,2 e, Touka, cruomHas

ya(t)=cos(3-1), te[0,2q], A=0.2 Po30Belil, Kpy#oOK, YHKTHPHAA
5 |V (ty=e", te[0,2x], A=0,2 [onyboii, kpecTHK, LITPHX-NYHKTHPHAR

}"1('(}_!:-]11 (1), te[0,2x], At=0.2 KpacHelii, 3HaK Iwikoc, WTPHXOBAA

yi(ty=e™, t[0,2x], A=0,2 3eneHelil, TpeyronsHHK BEPIIHKON BIEEO, CIUIOWHAS
3 alty=sin (1), te[0.22], At=02 E;?::::Pngmmmm BEpLUIHHOi ENpaEo,
4 (1)=0,05-¢", te[0,2x], At=0,2 UepHkiil, NATHKOHEYHAR 3BE374, WTPHX-TYHKTHPHAA

ya(t)=60-cos(2-1), te[0,2x], At=0,2 | Herruii, 3HaK numoc, WTpHXOBAA
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| 2 3
5 [ (t)=0,1-e", te[0,2x], A=0,2 e, KBaAPaT, WTPHX-NMYHTKTHPHAA
ya(t)=60-sin" (1), te[0,2x], At=0.2 PozoBklii, poMB, urmpixosas
vi(t)=0,1-e7", te[0,2a], At=0,2 lNonyDoil, TpeyronbHUK BEPUIHHOI BHIT3, CIUIOWHAA
& ya(t)= 60-cos’(21), te[0.2a], At=0.2 5;:;15_1:::;’:; al;pE}TDIIBHIIH BEPLIHHOI BEEPX,
7 |3 (t=0,1-e7", t=[0,2x], A=0,2 PozoBkIil, 3HAK IHOC, NYHKTHPHAA
ya(t)=60-s5in"(3-t), t[0.27], At=02 lNonyDoii, IATHKOHEYHAA 3BE314, IITPHX-NYHKTHPHAA
g ¥ (t}=-.jrt- , te[0,2x], A=0,2 3eneHslil, INECTHKOHEYHAR 388314, WTPHXOBAA
ya(t}=2,5-sin(t), te[0.2x], At=0,2 JKenroiil, TOUKA, CILIOMIHAR
g | W (t=+/t , t[0,2a], At=0,2 Poz0EBklil, KPY#KOK, IYHKTHPHAA
ya(t)=2,5-sin"(t), te[0,2a], At=0.2 [NonyDoil, KpecTHK, WTPHX-NIYHKTHPHAA
10 vi(ty=t, te[0,2 7 ], At=0,2 KpacHglil, 3HaK noc, WTPHXOBAsA
ya(ty=8-sin(10-1), te[0,2x], A=0.2 3eneHslil, TPEYrOIBHHK BEPIIHHOH BIEBO, CILIOLWIHAA
oy (t)=1-t, te[0.2 7], At=02 E;;:l;l:‘kpzlp::Tmmmm BEpIIHHOIL BNPAEo,
ya(ty=t-cos(t), te[0.2x], At=0_2 YepHeiii, NATHKOHESYHAA 3BE34, IWITPHX-ITYHKTHPHAA
12 I [t}=l—e_1, te[0,2x], At=0.2 AenTelii, 3HAK IUIIOC, IITPHXOBAA
yva(ty=2-cos(t), te[0.2x], At=0.2 KpacHglil, KBaapar, WTPHX-NYHKTHPHAA
13 I [t}=5in3t, te[0,2x], A=0.2 Pozoeelii, pomd, urrpuxosas
ya(t)=sin(10-t), te[0,2x], At=0.2 lNonyDoil, TpEYroNbHUK BEPUIHHOI BHI, CIUIOWHAA
o | i0mcos tel02m] a0z | KK TRy TORA BepUHOR B8P,
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 nomoinpio oreparopa stem(t,y2,”S2’) moctpouth rpaduk GyHKIHN y2(t).
[Tpu moctpoenny rpadmkoB BuA PyHKINH, PEACIIBI, AT H3MEHEHHSI apTyMEHTa U TTapameTp S
BBIOpaTh U3 Tabm. 4
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Tabnuua 4
Bapu- — o
AT YHKLUHH [TapameTprl (LBET NHHHI, THI MAPKEPA, THII JIMHHUH )
1 2 3
1 ya(t)=cos(t), te[0.2x], A=02 PozoBhIL, KPYKOK, NYHKTHPHAA
2 ya(t)=sin(t), te[0,2a], At=0,2 KpacHzliii, 3HaK nnwoe, WTpHXoBsaa
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], 3eneHslil, 3HAK IUIHC, INTPHXOBAA
At=0,2
5 ya(t)=60-sin’(t), te[0,2x], Po3zoBelii, pomd, wrpuxosas
At=0,2
& }rl(t]=ﬁﬂ-{:{]52{2-[}* te[0,2x], KpacHzlii, TpeyronsHHK BEpLUHHOIT BBEPX,
A=02 IYHKTHPHAA
7 ya(1)=60-sin"(3t), te[0,2x], lNony0oii, NATHKOHEYHAA 3BE3/13, WITPHX-IIYHKTHPHAA
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[0,2x], lNonyDoii, KpecTHK, IITPHX-TIYHKTHPHAA
At=0,2
10 | y2(t)=8-sin(10-t), te[0,2x], 3eneHslii, TPEYroNbHHK BEPLIHHOI BIEBO, CILIOLIHAR
At=0,2
11 | ya(t)=6-cos(t), te[0.2x], At=0,2 | Uepuslii, naTHKOHEYHAS 3B€37a, INTPHX-IYHKTHPHAA
12 | ya(t)=2-cos(t), te[0,2x], At=0,2 | KpacHsiii, KBaapaT, IITPHX-NYHKTHPHAA
13 | ya(t)=sin(10-t), te[0,2x], At=0,2 | Fonyboii, TpeyronbHHK BEPIIHHON BHH3, CIUIOWIHAA
14 | yo(t)=sin(t), te[0,2x], At=0,2 Po30BEIiL, 3HAK ITHOC, IYHKTHPHAS,
15 | ya(t)=60-sin(t), te[0,2x], At=0,2 | 3eneHslii, WECTHKOHEYHAA 3BE3/A, IWTPHXOBAA

3aoanue 7. C nomompio oneparopa stairs(t,yl,’S’) moctpouts rpadux ¢ynkmmn yl1(t).
[Tpu noctpoennu rpadukoB Bux GYHKIUH, IPEAEIb, AT U3MEHEHUS apryMeHTa U mapameTp S
BBIOpATH U3 TabM. 5
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Tabauua 5

B;::_ Dyukunn [NapameTpsl (UBET MHHMM, THII MAPKEPA, THI JTHHHH)

1 2 3

1 yi(t)=10-¢ . 1e[0.5), At=0.2 | UepHubiii. TpeyroisHHK BEpPLIHHOI BBEPX, CILIOWIHAA

2 vi(t)=¢', te[0.4], At=0.2 YepHblil, LIeCTHKOHEYHAS 3Be3/1d, IIYHKTHPHAA

3 yi(t)= J1.1[0.100], At=5 Kpacubiit, pom0. urrpuxosas

4 yi(t)=1-e ', 1[0.5]. At=0.2 YepHblit, TPeyYro/ibHHK BEPLIHHON BBEPX, CILIOLLHANA

5 yi(t)=t", te[0,10]. At=0.6 KpacHbiil, KpYKOK, LITPHXOBaAs

6 vi(t)=sin(t), te[0.2x]. At=0.08 | 3enéusliil. TO4KA, CILUIOLIHAA

7 yi(t)= l? . 1[0.10]. At=0.6 [NonyGoii, TpeyroibHHK BepUIHHOI BBEPX, CIUIOLUIHAS

8 |30 0200 a6 | KPACHT. TPEYTORIK sepUOR wipaso

9 :\;L(—_t:)?g;csin(t). tef0.1], [Nony0oil, Tpeyro/ibHHK BepLIHHOMH BIIPABO, LITPHXOBAA

10 th(rt();(z)i;ccos(t). tef0.1], 3eseHblii, TPEYIOIbHUK BEPLUIHHOI BIACBO, CILUIOLIHAR

11 | yi(t)=arctg(t). te[0.5]. At=0.4 | Kpacusiii, pom0. nyHkTHpHasA

12 i,{(__tz)»—‘—:cot(l) »1€[0.1,3), KpacHbiii, KBapar. WITPHX-NYHTKTHPHANA

13 iﬁgggsmmh tel-1.1], Kpachblii, nATHKOHEYHAR 38314, WITPHXOBARA

14 :\glt(?l();(z;;ccos( ). te[-1.1], Cunnii, KBaIpar. WITPHXOBAR

15 | yi()=1-1", te[0.5]. At=0.35 Kpacublil, naTHKOHe4Has 38314, IWTPHX-NYHKTHPHAA

3aoanue 8. C nomomipio onepatopos loglog(...), semilogx(...), semilogy(...) mocTpouts rpaduk
dbyukmuu y(t). [Ipu nocrpoennu rpadukoB BHJ (YHKIUH, Tpeaeiasl U Iar U3MCHEHHS apryMeHTa
BEIOpaTh U3 TadII. 7

Bapuanmut
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Tabmuna 7
Bapuant DyurUIA OnepaTop BeIEOAA

1 2 3

1 y=30-arctg’(1), te[1,1000], Ar=1 Loglog

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

3 y=In(t")-tg’(0,1-t), t[1,1000], At=1 Semilogy

4 y=sin*(y/1 ), 1€[1,1000], At=1 Loglog

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

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

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

8 y=larecos (0,01-1)], 1e[1,1000], At=1 Semilogx

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

10 y=t2?(J1), t[1,1000], At=1 Loglog

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

12 y=In(cos’(15-0))- /1 , te[1,1000], At=1 Semilogy

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

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

15 y=(1-t)ysin(0,05-t)**“*Y), 1e[1,1000], At=1 Semilogy

3aoanue 9. lloctpouts rpaduk mapameTpudeckoi GyHKIUHU y(X) ¢ MpuMeHeHneM orepaTtopa plot(...).
BapuanTet

1 x(li*sin(l). y(l)—coss(l). te[0.2x], At=0.1
o X(t)=sin(t), y(t)=10-cos(t), te[0.2x], At=0,1

x(t)=cos(10-t), yv(t)=e “sin(10-1), t=[0.2x],
3. At=0,03

x(t)=e “cos(10-1), y(t)=e “sin(10-t), te[0,1],
4. A=0.03

x(t)= \/T-cos( 10-), y(t)=e -sin(10-t), t=[0,1].
5 At=0,03

x(t)=t -cos’(51). y(t)y=(1-t)-sin(t), t[0,1],
6. At=0.03

x(t)—\ﬁ cos(t). _\"(l,)-—sin:(lrsin( 10-1), t[0.1].
A=0,03

(t)y=arctg(t)-cos(10-t), _\'(l)*sinz(l)'sin(S-l).
g, te[0,1], A=0,03
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x(ty=cos’(t)-cos(10-1), y(t)=sin(t)-sin(5-1),
9. te[0,1], A=0,03

x(t)=cos’(t)-cos(10-t), y(t)=sin’(t)-sin( 10-t),
10. t=[0.11. At=0.03

x(t)=cos(t)-cos(cos(10-t)),
y(t)=sin’(t)-sin(sin(10-)),
11 te[0.2x], At=0,01

x(t)=sin’(t)-cos(cos( 10-1)),
}{tHinz[t}- sin(sin{ 10-t)),
12. t=[0.2xn]. At=0,01

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

13 te[0.27], A=0,01

x(t)=tcos(cos(5-)). y(t)=t"-cos(sin(5-t)),
t=[0.2a], At=0,01

14.

X(1)=t" - cos(cos(5t)).
y(t)=sin"(t) - cos(t),
15. te[0.2x], At=0,01

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

17. X()=7sin(t)?, y(t)=7cos(t)?, t€[0-2x]At=0,01

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

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

20. X(t)=sin(t), y(t)=cos(t), t£[0-2T]At=0,01

3aoanue 10 CocTaBUTH OTYET B TEKCTOBOM PEAAKTOPE.

JIuteparypa.

OCHOBHas

1. Kpacasun, A. B. Komnvromepnuiti npakmuxym 6 cpede MATHLAB: yuebnoe nocobue ons 8y306 / A.
B. Kpacasun, A. B. JKymazcynos. — 2-e uzo0. — M. : Uz0amenvcmeo FOpaiim, 2018. — cmp.50 - 74.

2. Mamonosa, T. E. Uughopmayuonnvie mexnonozuu. Jlabopamophwiii npaxmuxym : yuebHoe nocooue
ons npuxaaonozo oaxanaspuama / T. E. Mamonosa. — M.: Uzoamenvcmeo FOpaiim, 2018. — cmp. 30 -
39.

JomomHuTennHas.

3. ybosey B.JI., Cmonep B.A., Bonoapenxo B.®. [locmpoenue epaguueckux mooenetl 6
cpede MATHLAB: yueb.-memod. nocobue /. Munck: BI'VUP, 2014 — 70 c. [Dnexmponnuiil pecypc].
Pesxcum oocmyna:
https://docviewer.yandex.ru/view/250290661/?page=49&*=de3MdAbvRkI2YJlJgcVEVcnaW6B7InVybCI6Im
h0dHBzQi8vd3d3LmNoZXJjaGVuaWUuYnkvaW1hZ2VzL2Rvd25sb2FkLO1hdGxhYi5wZGYiLCJ0aXRsZSI6lk1hd
GxhYi5wZGYiLClub2ImcmFtZSI6dHI1ZSwidWIkljoiMjUwMikwNjYxliwidHMiOjE2MTQzMzk4ODEyMjUsInl1ljo
iODUxNzYzOTY5MTU1NDc50DQxNyIsInNIcnBQYXJhbXMiOiJsYW5nPXJ1JnRtPTE2MTQzMzg1OTImdGxkPXJ1
Jm5hbWU9TWFObGFiLnBkZiZ0ZXhOPW1hdGxhYisIRDAIQjcIRDAIQJAIRDAIQjQIRDAIQjAIRDEIODcIRDAIQkQIR
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
WRINmRhM2RkJmtleW5vPTAiIfQ%3D%3D&lang=ru

4. JlazapeBa, T.W., MaprtemmoBa W.b., PakoBa W.K. Pemenue 3amau B cucreme
MATHLAB: npaktuueckoe mocooue / T.W.JIazapesa, .B. MapteinoBa, 1.K. Pakoa; banr. roc.
texH. yH-T. — CII6., 2013. — 110 c. [Drekmpounvui pecypc]. Peoxcum Oocmyna:
http://library.voenmeh.ru/cnau/XZKbCUpqgllQ10Kkl.pdf

Ipakruyeckas padora Ne 4. (8). IporpammupoBanue B cucreme SCILAB. M-daiinbl u M-
¢byskuun PenieHue TUNMOBBIX BHIYHCIUTEIBHBIX 337124 B cucTeme SCILAB

Henb HayunThes padoraTh ¢ gaiiamMu-nporpaMmMamMu U ¢ailn-QpyHKuusiMu.

3aganus

N3yunts Teopernyeckuili Mmarepuan MeToandku (tema 5.1 u 5.2)

OTBeTHUTH Ha KOHTPOJIbHBIC BOIIPOCHI

2. Cozpaiite M-dyHkuuto no Bapuanty 3aganus. Coxpanure ¢aiin ckpunra M-QyHKUIuU C
pacupenueM .m (Harpumep, Familya.m) B paboueii nmanke. IIpoBeputh KOMaHIHbBIN KO U
3arycTUTh M-(yHKIHIO Ha BBIIIOJHEHHUE.


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

Bapuaur DyHKLIHA Bapuaurt @yHKUHA
I 1 +e™ i3 2
flx)=—— fx)=rm x;'"”
003+2x X +2x
2 x? +2.E—]."3.r 14 2 {]2
SO == Flx)=e x3+ :
03+37 X+ 2x
3 x+2.e7 15 l+e™ "
flx)= ; fx)=—vr—
5+3x 0.03+2x
4 f{x}_x1+2-ej’ i6 _x2+2_'€—jx
J10+35° T 5t ax
5 42 17
F)=10x+——-—
10 +3x*
6 4 x+3-€_I 18
fx)=12x" + —=
v+ 2x”
7 r+3.e”" 19
flx)=12x" +"+:;_“
V4 +2x°
8 f(x)=5 _+_\'+3-ef" 20
X)=5%" ¥ ==
V4 +2x?
9 , x+3-eF 21
/(.r)=5\‘+——‘+3 g -
v+ 2x°
10 e 22 ‘427"
f(x)=5x"+ A f(x)=x"+ =
4+2x° 4+2x°
11 , X +3-¢”" 23 x+3-e"
f(x)=15x" + — f(x)=5x"+
Ja+ax® 14+2x°
12 x+3-e" 24 ., x+3-e"
P02 0 ) | it A FEY=TDE" 4
V14 +2x° Va4 +2x°
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3aoanue 3. Cozpaiite nBe m-QYHKIMU CO CHEIHMATbHBIMH IE€PEeMEHHBIMU (Tabn.2) u
BBI30BUTE UX B KOMaH/IHOM OkHe. Tabmuia 2 — CniennanabHble IEPEMEHHBIE
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Tadbnuua 2 — CnieumanbHble nepeMeHHbIe

realmax

realmin
pi

L]

inf

NaN
computer

flops

version

Hasnauenue nepemeHHoi

Tocneanuit pe3ynsTaT; eciii BbIXOJHAA lEpeMeHHas He ykazaHa, 10 MATLAB |

HCHOAB3YET NEPEMEHHYIO ans

Tounocts BhIMHCIEHUIT ¢ MUIABAIOLIEHT TOYKOI, OnpeaeIsercs JUIMHOM MAHTHCChE M |

juist PC eps = 2.220446049250313e-016

MakcumalibHOe HHCIIO C [UIaBatoLLeil TOUKOI, NpeacTaBuMoe B komibiorepe; s PC |
realmax = 1.797693134862316e+308

MuHUMAIBHOE YHCIIO ¢ [UIABAIOLLEH TOYKOI, npejcTaBuMoe B Komibtotepe; s PC |
realmin = 2.225073858507202e-308

CreunalibHas nepemenHas s uucna p: pi=3.141592653589793e+000

CneunaibHbie [IEPEMEHHbIC I 0003HA4YEHHA MHHMOMN e1HHHLIbI

Cneunanbsas [epeMeHHas 114 0003Ha4YeHHS CHMBOJIA DECKOHEYHOCTH

CneunasibHas [IepeMECHHas s 0003HaueHUs HCOINPCACICHHOI0 3HAYCHHA -

pesyasrara onepauuii tuna: 0/0, inf/inf

Cneunanibsas [IepeMEeHHas s 0003HaYeHHA THIIA HCIOJIB3YEMOI'0 KOMIILHOTEPA,

aas PC - PCWIN

CreunaibHas repeMeHHas i 0003Ha4eHHs KOJIMYecTBa onepauuii ¢ wiasatoueii |

TOYKOI

CneumanbHas nepeMeHHas Ul XPaHeHHst HOMEPa MCHOab3YeMOil Bepeu CHCTEMb! |
MATLAB

4. IIpoBepbTe KOJIUYECTBO aPTyMEHTOB I (DYHKIIUU U3 33JIaHUsI.
5. ChopmupyiiTe BEIXOAHOM MaccuB Varargout.

3adanue 4. BoluuCINTh ¥ BBIBECTH Ha NI€YaTh 3HAYEHUS ONPEIEICHHOT0 MHTErpajga METOIaMH
MPSIMOYTOJIBHUKOB, Tpaneuuid 1 Cumiicona. JlaHHbIe B3ATh U3 TaOJUIbI BAPUAHTOB.
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No | Togsinrerpanshas pyukuus fix) | Hureppan unrer- | TouHocTs BeIUHC-
/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/ xlnx [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 /494 x° [2.0; 5.0] 0.001
9 sin(1/ x)x* [1.0; 2.5] 0.0005
10 x'arctgx [0.0; \E] 0.003
11 urcs;inx,-'m [0.0; 3.0] 0.001
12 x*(1+1Inx) [1.5;3.0] 0.0025
13 1/ 31+ 3x + 2x° [0,0; 5.0] 0.001
14 Jxio014/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 xarctgx/ 1+ x* [0.0; 2.0] 0.002
18 sin” x/Inll +_1"‘_} [0.0; w/4] 0.001
19 x4 ¥ [0.0; 1.8] 0.0006
20 " cos” x [0.0; 7] 0.0016
21 (1557 + x)/(x* +2) [0.0; 1.2] 0.002
22 (Hjn—.r" ]l{\ --2.'.-'} [2.0; 4.4] 0.0014
23 (3.5tgx +_1']|,-"{__1"‘ +3.7) [0.0; 1.2] 0.002
24 (1.2-3.2¢ /(1 +sin” x) [2.0; 4.4] 0.0011
25 (3.17x+4.2)/cos™ x [1.0; 2.2] 0.0023
26 (x* +3.2)/x" +4.7) [0,0: 1.8] 0.0015
27 (1507 + x)/(x* +2) [0.0; 1.2] 0.001
28 e |n|5in_1-3| [1.0; 3.0] 0.002
29 tax? e [0.0; 1.0] 0.0013
30 (1.6x—2,7)/(1.5x" +3.9) [1.0;2.2] 0.0025

3adanue 5. BblUUCINUTh 3HAYEHUS OINPENEICHHOTO MHTErpaja, UCHoJib3yss metoa Monte Kapio
(popmyibl IPSIMOYTOIBLHUKOB, Tpaneuuid 1 CUMIICOHA).

[TomyuuTs UCX0aHYIO TaOIMITY AaHHBIX (X1, yi) B makete SCILAB

Bapuantsr:

1) y= Log[x], {x oTr11010, mar 0.2}
2) y=exp[x], {x ot 0x05, mar 0.1}
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3) y= 1/x,{x o1 0.2 10 5.2, mar 0.1}
4) y=x"2, {x ot 0 1010, mar 0.2}
5) y=x"3, {x ot 0, 105, mar 0.1}
6) y= x+ x"2, {xor0m05, mar 0.1}
7) y=sin[x], {x ot 0 xo pi, mar pi/50}
8) y=(sin[x])"2, {x ot 0 g0 pi, marpi/50}
9) y=sqrt[x], {x ot 0 x0 10, mar 0.2}
10) y= cos[x], {x ot 0 x0 pi, mar pi/50}
11) y=log[x], {xoT1mx0 10, mar 0.2}
12) y=exp[x], {x ot 0 x0 5, mar 0.2}
13) y=1/X, {X ot 5 n010, mar 0.1}
14) y=x"2, {x ot 1010 20, mar 0.2}
15) y= x"3, {X 015 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, {xX oT pi m02*pi, marpi/50}
19) y=sqgrt[x], {x oT10 x0 20, mar0.5}
20) y= cos|x], {x oT pi g0 2*pi, mar pi/50}

3aoanue 6. BomonHUTS 11. TI. 4 IpH yBEJIMUEHUH 11ara B 2-pasa, yMEHbILIEHUH 11ara B 2-pa3a 1 B
10-it pa3. CpaBHUTH pe3yJIbTATHI.

3aodanue 6. Pemenue ypasaenuii B SCILAB

3anada 1. Pemenne HEMMHEWHOTO ypaBHEHUS.

% Coznars M-¢dynkuuto ans pynkuuu £1(x).

#Co3nate Qaiin nporpamMmbl. BBecTn TeKcT 3arnaBus 3a1auu, Kak KOMMEHTapHUii.

#BriBectr y(x)=f1(x) B Bune XY rpaduka. [lo Hemy onpenenuts npubIMKEHHO KOPHU ypaBHEHHUS
y(x)=0. Eciu xopHH Ha rpaduke HE NPOCMATPUBAIOTCSA, TO W3MEHHTH IPEAeTIbl H3MEHEHHS
apryMeHTa U MIOBTOPHUTD OTIEPALINH.

& J[71s1 KaXK10T0 KOpHS HallTH TOYHOE 3HAUYEHUE, UCTIONB3Ys (QyHKIHIO fzero.

& CdopMHIpOBaTH CTPOKY C pe3yJIbTaTaMH M BEIBECTH €€ B 3ar0JIOBOK OKHA TpadmuKa.

3anaya 2. PemieHue cucTeMbl U3 IBYX HEJIMHEHHBIX YPaBHEHHM.

% Coznare M-pynkimu st Gyaknuit £2(x) u £3(x) = f1(x) -f2(x).

#Co3nath (aiin nporpaMmbl. BBecTH TeKCT 3ariaBus 3aaq, KAK KOMMEHTAPHIA.

s»BreiBectn fl(x) u f2(x) B Buge XY rpadukoB. [lo Hemy omnpenenuth NPHOIMKEHHO KOPHHU
CHUCTEMBI YpaBHEHHH, KaK KOOPJIUHATHI TOUEK nepeceueHus rpadukos f1(x) u f2(x). Ecniu kopuu Ha
rpa¢uke He NPOCMATPUBAIOTCS, TO H3MEHHUTH IpeleNbl M3MEHEHHUS apryMeHTa M IOBTOPHTH
OTICpaIHH.

& J1J1s1 KaK10T0 KOPHS HAWTH TOYHOE 3HAUCHHE, UCTIONB3Ys (QyHKIHIO fzerok mepeMeHHon f3(X).

& CdopMHUpOBaTh CTPOKY C pe3yJIbTaTaMH U BHIBECTH €€ B 3ar0JOBOK OKHa rpaduka
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BapMauTal 2anaHAl
f1(x)- nonu=omM 3-€F creneHr ¢ Koadpuyy-
Ne | ewramu a f2(x)
a3 az2 al a0
| 0 -1 B -1 0.2exp(x)-20
2 0 2 2 -15 40|cos(xI|
3 0 1 - -1 10In{x+55)
4 0 9 3 -70 100|sin(x}|
5 0 - 4 50 70cos(x)
6 A 5 4 40 602xp{]0.17x[)- 100
I 2 -3 2 30 203in{2x|
8 3 -B 1 50 exp(ixisn{2x)
9 4 -9 1 70 expiixDcos(3x)
10 | 5 -7 5 g0 -60|cos(x)|
11 | -1 -4 9 €0 15kg(x+5.1)
12 | -2 -6 -7 85 S0Infx+5.1)
13 | -3 -9 -8 75 -100|cos(x)|
14 | -4 7 8 -75 100sin{x/2)
15 | -5 1 4 -1 40c05(%/2)

7. Chopmupyiite otder mo pabore. OTYET O BBHIMOJIHEHHOW paboOTEe MOMKEH CONEpKaTh
CoJlepKaHue, 3aJaHusi U KPATKUKW TOPSJOK WX BBHIMOJIHEHHs, TaOJUIBI HMCXOIHBIX JAaHHBIX,
MIPOTPaMMHBIN KOJI, pUCYHKH C PE3yJIbTaTaMU BBIYUCICHUN.

Jlureparypa
OcHoBHast
3. Korkmn TI'.JI. KommelorepHoe MojenupoBanne (U3HUSCKHX  IPOIECCOB €

ucnonszoBanneM MATHLAB: yue6noe mocobume mms By3os/I'.JI. Korkun, JI.K. ITomos, B.C.
Uepkacckuii. — 2-¢ m3a.,ucnp. U gon. — Mocksa: M3aarensctBo FOpaiit, 2020. - Ctp. 19 - 20.

4. MamonoBa T.E. HMHdopmanmonnsle TtexHonoruu. JlabopaTOpHbIl NpakTUKyM:
ydaeOHOe mocobue amnsi cpeanero npodeccuonanbHoro oopazosanus/T.E. MamonoBa. — Mocksa:
WznarensctBo FOpaiit, 2020. Ctp. 51 — 60.

JlonmosHuTeAbHAS
5. MATHLAB. UYro takoe ¢ynxnuu? Kak cozpats ¢yHkumio? [DneKTpoHHBIH pecypc].
Tun mocryna: https://www.youtube.com/watch?v=ue9 41-7FIg

2. 3nakomctBo ¢ MATHLAB. [DnekrtponHsiii  pecypc]. Pexum  moctyma:
https://sdo.nsuem.ru/pluginfile.php/23430/mod_assign/intro/J1a6%2031nakomMcTB0%20¢%20SCILA
B%202017.pdf

6. Jlazapes lO. ®. Hayana nporpammupoBanus B cpeaie MATHLAB: YueGHoe mocobue.
K.: HTYY "KIIN", 2003. — 4243nextponnsiii pecype]. Tun mocryma: https://umdarazum.com/wp
content/uploads/2014/04/SCILAB-Lazarev.pdf

7. Jlazapesa T.U., MapteiHoBa 1.B., PakoBa 1.K. Pemenue 3amgau B cucreme MATHLAB:
MPaKTUYECKOE nocoowue. [DneKTpOHHBII pecypc]. Pexum JIOCTYyTIA:
http:/library.voenmeh.ru/cnau/XZKbCUpgllQ10Kkl.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. Ocobennoctn cucremsl MATHLAB s pemenuss 3amad4  BBIYHCIUTEIBHOMN
MaTeMaTuku: ydyeOHoe mocobue / coct. E.A. KouerypoBa, ToMmckuili moIuTeXHUYECKUI
yHuBepcureT. — Tomck: M3n-Bo Tomckoro momurexHuueckoro yHusepcurera, 2013 — 110 c.
[DneKTpOHHBII pecypc]. Pexum JOCTyTa:
https://docviewer.yandex.ru/view/250290661/?page=1&*= %3D&Ilang=ru

MeToanuyeckne yKa3aHusi K BbINIOJTHEHHIO Pa0OThlI.

3aoanue 2. Co3gate M-QyHKuuio mo Bapuanty 3aaanus. CoxpaHuTb Qaiin ckpunrta M-
byHKIIMK ¢ pacmmpeHueM .m (Hanpumep, Familya.m) B paGoueii manke. [IpoBepuTh KOMaHIHBIN
Koa W 3amycTuth M-QyHkuuio Ha BbimonHeHue. Crpykrypa M-¢aiina ¢GyHKIMH € OZHUM
BBIXO/IHBIM apaMeTPOM UMEET BU/I:

function var = f _ name (Crucok mapameTpoB)

% OCHOBHOW KOMMEHTapUi, €CJIM HEOOXO0IUMO.

% JIOTIOJIHUTEIBHBIN KOMMEHTAPUH, €CITH HEOOXOUMO.

Teno nporpammsl ¢ JIF0OBIMH BBIPAKEHUSMU. Var = BbIPaKCHHE

M-aiin QyHKIMsa 061a1aeT CIeayOIUMU CBOHCTBAMU:

M-daiin HaumHaeTCs C KIIOYEBOro cioBa function, mocie KOTOPOro yKa3blBaeTCs HMS
NEepEeMEHHOI var — BBIXOJHOTO mapamerpa, uMs camoi ¢pyHkuuu f name M CHHCOK €€ BXOJHBIX
napameTpoB, OT/AENICHHBIX 3ansaToi. Ums M-daitna GyHKIIMM 10KHO cOBIazaTh ¢ UMEHEM CaMOM
¢ynkuuu (f  name). SCILAB aBromMaTtuyecku NpPUCBAMBACT JAHHOE HMMs IPU BBITIOJIHEHUH
KOMaH bl Save as.

Pesynbrar BeIMOMHeHHs M-¢aiina (QyHKIUM NpUCBAaUBaeTCs MMEHH (YHKIMH, KOTOPOE
MOKET MCTIOJIB30BaThCS B MATEMAaTUUECKUX BBIPAXXCHUAX 1MO100HO GyHKIMAM sin(X), log(x) u T. 1.

Bce mnepemenHsle, wucmonb3yemble B (aine-QyHKIHMH, SBISIOTCA JIOKAJIBHBIMHU, T.€.
JEHCTBYIOT TOJIBKO B IIpeienax Tena GyHKIUY.

[MocnenHsisi KOHCTPYKLMSI Var=BbIpa)kK€HUE BBOJUTCS, €CIIM TpeOyeTcs, YTOObI (QYyHKIHUS
BO3Bpalllaja pe3yibTaT BhluucIeHH. BMecTo nMeHn var MO>KHO HCTIONIB30BaTh JIF000€ IPyroe umsi.

Daiin-QpyHKIHS SBISETCS CAMOCTOSTENFHBIM MPOTPaMMHBIM MOJYJIEM, KOTOPBIH CBSI3aH C
JPYTUMH MOAYJISIMHU U TOJIOBHOM MPOTpaMMOii Yyepe3 BXOIHbIE U BHIXOAHbBIE TapaMeTpHhI.

[Tpu BBI30BE (haitna-GpyHKINU OH KOMITMJIMPYETCS U 3aTeM UCIIOTHSIETCSI.

M-aitn GyHKIHS TOHKEH COXPAHATHCS B Balll pabOYUii KaTajor.

Ha3naueHue KHOMOK MaHeNM HHCTPYMEHTOB PEIaKTOpa/0OTiaaldiKa CieIyomee:

New — co3ganue HOBOro m-aiina;

Open — BBIBOJ OKHA 3arpy3KH (Qaiina;

Save — 3anmch ¢aiiia Ha TUCK;

Print — me4aTh coep)KUMOT0 TEKYIIET0 OKHA PEIaKTOPa;

Cut — BeIpe3aHue BBIJICTICHHOTO ()parMeHTa U repeHoc ero B 0ydep;

Copy — KONHMpOBaHHUE BBIACICHHOTO 00beKTa B Oydep;

Paste — pa3smemienue ¢pparmMenTa u3 Oydepa B MO3UIUHA TEKCTOBOTO Kypcopa;

Undo — oTMeHa npeAecTByOel onepalyy;

Redo — moBTOp OTMEHEHHOM OTepallny;

Find text — Haxosx/JeHHE YKa3aHHOTO TEKCTa,

Show function — moka3 ¢pyHkIuM;

Set/Clear Breakpoint — ycranoBka win cOpOC TOYKU TPEPHIBAHUS BBIMOJHCHUS KOMaH/IbI
WM TIPOTPaMMBI;

Clear All Breakpoints — cOpoc Bcex Touek NMpephIBaHHUS;

Step — BBINOJIHEHUE 11ara TPACCUPOBKU;

Step In — momaroBast TpaccUpoOBKa € 3aX0/10M B BbI3bIBa€Mble M-(hailibl;

Step Out — momaroBast TpaccupoBKa 0€3 3ax0/1a B BbI3bIBaEMbIe M-()aiiibl;

Save and Run — coxpaHeHue u 3aIyCK porpamMM Ha BBIITOJTHEHUE;

Exit Debug Mode — BbIxo U3 pekrMa OTJIAIKH MPOTPAMMBL.
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JUnist BBITIOTHEHUS 3aJJaHMsI HY’KHO CO3/1aTh HOBBIM CKPHIT IyTeM BbIOOpa BKiIaaku Editor u
kHonku New (Create New Document). B mosiBuBmeMcst okHe peakropa HaOpaTh MpOrpaMMHBIN
KOJI, 3aTeM COXPAaHUTh €r0 B BUJIE:

function result=myfun(x)

% (yHKUUS A7 BBIYUCICHUS 3HAYCHUS (PYHKIUU

%

%

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

B xomMaHIHOM OKHE BBOAMM IIPOIPAMMHBIA KOJ:

x=0:0.02:10;

% BxoHBIe 3HaUYcHUS u3MeHa0Tcsa oT 0 1o 10 ¢ marom 0,02

y=myfun(x);

%BBI30B (HYYHKIIMH

plot(x,y)

% mocTpoenue rpaduka GyHKIHH

hold on grid on

% HanoXXeHne ceTkH Ha rpaduk GyHKIIH

% Ha ’KpaHe 0TOOpaxkaeTcs pe3ysibTaT BRIYUCICHUN

result = Columns 1 through

7 1.3000 1.3598 1.4192 1.4782 1.5368 1.5950 1.6528

Columns 8 through

141.7102 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

3adanue 3. Coznaiite ABe M-(QyHKIHHM CO CHEIHAJIbHBIMH IepeMEHHbIMH (Tabi.2) u
BBI30BUTE UX B KOMaHIHOM OkHe. Tabmuia 2 — CniennanabHble IEPEMEHHBIE

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

>> UmPi (2)
ans =

6.2832
Puc.7 — Pe3ynbraT BbI30Ba hyHKIIMH

3aoanue 4. IlpoBepbTe KOJIMYECTBO APTyMEHTOB Ul HEKOTOpOH (yHKIMH. DyHKUIUH
nargin u nargout Mmo3BOJSIOT ONPEAETHTh KOJIMYECTBO BXOJHBIX M BBIXOJHBIX apryMEHTOB
BbI3bIBaEMON (DYyHKIMH. DTy MHOOpMAIMIO B JajJbHEWIIEM MOXXHO HCIIONB30BaTh B OINEpaTopax
YCIJIOBUS AJI1 U3BMEHEHUS X0/a BBIYMCIECHUN

function ¢ = testargl(a,b)
if(nargin == 1)
c=a’2;
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elseif (nargin == 2)

c=a+b;
end
>» tantarg! (3,5)
ans =
>> Tostargl(d)
-
Prc. 8 Peayinrar susona diviocum estarg |

3aoanue 5. Cosmanue M-QaiinoB co crnuckamu aprymeHtoB @DyHkium varargin u
varargout rmo3BoJIrOT IepeIaBaTh MPOU3BOIBHOE KOJINYECTBO BXOAHBIX U BBIXOJHBIX APTYMEHTOB.
Cucrema SCILAB ynakoBbIBaeT Bce 3a/1aHHbIE BXOJHBIE U BBIXOJIHBIE ApI'YMEHThI B MACCUB SUYEEK.
Kaxnas siuelika MOXET coepaTh J1to00# Tl U Jr00oe KoauuecTBO JaHHbIX. [Ipumep DyHKuusA
testvar J0OMyckaeT B KayeCTBE BXOJHBIX apryMEHTOB JI000€ KOJMYECTBO BEKTOPOB U3 JBYX
9JIEMEHTOB U BBIBOAMT HA DKPAH JIMHUH, UX COCAUHSIOIINE.

function testvar(varargin)

for i = 1L: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)

OyHkwus testvar moxxeT paboTaTh C BXOAHBIMU CIIHCKAMU Pa3HOU JTTHHBIL.

[Tpumep BI130Ba DyHKIME: testvar

(-52], [-36], [2 4], [51])

dopmupoBaHue BXOJHOIO MacCHBa varargin.

HOCKOHBKy CIIMCOK Varargin XpaHUT BXOJAHBIC AaprymMeHTbl B MACCHBC HAUYCCK, TO
HGO6XOJII/IMO HUCITIOJB30BATh MHACKCHI AYCCK IJISI U3BJICUCHUA HAHHBIX. I/IHHeKC STIEUKU COCTOUT U3
ABYX KOMITIOHCHTOB: - UHACKC B (I)I/Il“ypHLIX CKOGKaX; - HHJACKC B KPYTJIBIX CKOOKax.

IIpumep:

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

®opMHUpOBaHHE BBIXOJHOI0 MAaCCHBA varargout.

HpI/I MMPOU3BOJIBHOM KOJIMYCCTBC BBIXOAHBIX APTYMCHTOB HX HCO6XO,Z[I/IMO yInakoBaThb B
MaccuB siaeek varargout. UToObI ompeeTuTh KOJTMYECTBO BBIXOJIHBIX apTyMEHTOB (PYHKITUHU, HAO
UCTOJIb30BaTh (PYHKIMIO hargout

Ipumep

CJIC,[[YIOH.I&SI (IJYHKI_II/IH HUCIOJIB3YCT B Ka4UCCTBC BXOJa MACCHUB H3 [BYX CTOJ'IGI_IOB, Trac
nepBblid cTONOEIl - MHOKECTBO 3HAUYEHUH KOOPAMHATHI X, @ BTOPOH - MHOXKECTBO 3HAUYEHUM
KoopauHaThl y. DyHKIUS pa30dMBaeT MacCHUB Ha OT/AEIbHbIE BEKTOPBI, KOTOpPBIE MOTYT OBITh
nepeaansl B QyHKIUIO testvar B Ka4eCTBE BXOIOB.

function [varargout] = testvar2(arrayin)

for i = 1:nargout

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

end
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OnepaTop NpuUCBaMBAHUA B IUKIIC fOI‘ HUCIOJIB3YCT CHUHTAKCUC IMPUCBAMBAHWA MAaCCHBOB
siueek. JIeBast yacTh ornepaTopa MpUCBavBaHUS UCTOIb3YyeT (UTYPHBIE CKOOKH, 4TOOBI yKa3aTh, U4TO
JTaHHbIE B BUJE CTPOKHM MacCHBa MpPUCBaWBAIOTCs suelike. Iy BbI3oBa (yHKIMHU testvar2 MOKHO
HCTIOJIB30BAaTh CIEAYIONIUE ONEPATOPHI:

a=[5810 12 15; 26 37 38 40 50];

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

R R

Puc.9. Pesywrat enizona dynewmn testarg?

I[IpakTuyeckas padora 5. (4 u.) Pemenue 3a1a4 MOJICTUPOBAHMS TAHHBIX U 3HAHUN

Hean: ocBouTh co3mgaHue QainoB-ciieHapueB u (GaiioB-PyHKIUHA TpH MOCTPOCHUH
MaTeMaTUYECKUX MOJEIIEH.

3aganud.
3adanue 1. Hanucats ckpunt-haiii [u1s perieHns 3a1a4u u3 00J1acTH MaTeMAaTUKK WU (DU3UKH.

BapI/IaHTI)I HHAUBUAYAJIBbHBIX 3aJaHui

Bapuanm 1. B renuouneHTpUUECKON cHUCTEME OTCYeTa 3eMJIsl IBUYKETCS 10 OKPY>KHOCTH
pamuyca R;=1,496-10%8 km (mepmon obpamenns T,=3,156-10" c). Koopaunatel 3emmun
OIMCHIBAIOTCS 3aBUCUMOCTSIMH

, | 27 | ¥ - (21
X4(r) =R, cos I+ | Yy(t)= R, sin| 71+ | Vg =0.
1 | | l |
JlyHa, B CBOIO OuYepe/b JBIKETCS BOKPYT 3eMIHU 10 OKPYKHOCTU paguycoM R2=3,844-10°
kM (mepuon obpamienus T2=2,36-10° c¢). Koopamnatel JIyHEl B T€OLEHTPHYECKOH CHCTEME
KOOpJIMHAT:

X', (t)=R,cos

V- \ e
—1rl Y. (r)= R«sin‘ -
I l l -\

HOCTpOI/ITB OpGI/ITLI 3CMJ'II/I n HYHLI B FCJII/IOLIGHTPI/I‘JCCKOIZ CHUCTCMC KOOpILI/IHaT.
[IpomonenupoBaTh, Kak HM3MEHHMTCS KapTHHA MpH Jpyrux 3HadeHusx R2 um T2, Hanpumep mnpu
R2=3,844-10" xm, 72=2,36-10° c.

Bapuanm 2. TloayyuTh aMIUTUTYJHO-YaCTOTHYIO MU ()a304acTOT- HYIO XapaKTePUCTHKHU
(AYX n ®YX) mupposoro pexypcuBHOro ¢puinbTpa N-To nmopsiaka:



A(w) =! 4y + 41’ |

Bii+ B3 )
| A;,By, — 4,85 |
@(®) =arctg| —=-11 11712 |
Ay By + Ay By )
e N - N N
FAe 4, =¥ apcos(hol,): A=Y apsin(kol,): By =3 b cos(iol,
k=0 = : =1

=

It

N
By = S b sin(ioT,): 9 M b. BECOBBIC KO‘)(lJL])llUllCHl’bl (diasTpa.

Tq — mepuon quckpermsanuu. [punsats Tg =0,001 ¢, N =2, @7d—usmensrs ot 0 10

3HaueHusl BECOBBIX KO3(PPUIIMEHTOB BBOAUTD C KIaBUATYPBbI:

ap,=1; a; =-2,208; a,=1,208; b, =-0,848; b, =0,36.

Bapuanm 3. B yIbTpa3ByKOBOM J€(PEKTOCKOIEC ITOMCKOBBIA JJIEMEHT (M3JIydaTellb

YIBTPA3BYKOBBIX HMITYJIBCOB WM HNPHUEMHUK OTPAXKCHHBIX CI/IFHaJ'IOB) COBCPIIACT ABUXKCHUC U3
OJJHOI'0 KpaﬁHCFO IMOJIOKCHHA B APYTIO€ U OCTAHABJIMBACTCSA

MareMaTu4deckas MOJIEIb 3aKOHA U3MEHEHU YCKOPCHUA:

. [ »
Zm sinl Tr{— ). O<r< ,?’ :
b

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

-~ a ’ N - =
— & SIN(T —). I =I<Il:.

K
kK 'n
HOJ’Iy‘—II/ITB BBIPAXCHUA IJId 3aKOHOB H3MCHCHUSA CKOPOCTH V(t) n IyTHu S(t) H IMOCTPOUTH

3apucumoctu g(t), v(t), S(t) mwist ciaeayronmx HCXOTHBIX JAHHBIX
tb=0,1¢c; tn=0,9c; tk=1,0 c; gm =10m/C.

Bapuanm 4. TlocTpouTh TpaeKTOPHUIO CIIyCKa KOCMHUYECKOIO ammapara B TPEXMEPHOM
MIPOCTPAHCTBE.

3aKOHEI U3MCHCHHUS COCTaBJIAIOMINX YCKOPCHU:

t
g+(1) =gy, cos(m—).

4

s i
£3(0) = gy cOS(R_ ),

.I\
g,(1) = cos(m—).

S;m;

L
K

[TyTeM IBOMHOTO HHTEIPUPOBAHHUS MTOJYUYHTh 3aKOHBI U3MeHEeHUs1 KoopauHart X(t), y(t) u
h(t) o1st cnemyromux HaYaIbHBIX YCIOBUH:

x(0) =y(0) = 0; h(0) =250 km;
Vy (0) =vy (0) = 8/+/2 a/c; vi =(0)

Hcxonnbie nanusie: gxm = gym = g; ghm = -49; g = 9,8 M/CZ; tk = 5 MuH; War U3BMEHEHUs
BpemeHu At =3 C.

Bocmonb3oBatecst omeparopom plot3, mecromonokeHne ykaspiBaTh 3€JIeHOM 3Be3M04Kkoi. C

MOMOIIIBI0 oniepaTopoB line mokasaTh MPOEK- UK TOYEK MOJIOKEHHSI KOCMUYECKOTO arnmnapara Ha
TOPU30HTAJILHYIO U BEPTUKAIBHYIO INIOCKOCTH.

Bapuanm 5. 11ocTpouTh TPAaEKTOPUIO CTAPTYIOLIEH PAKEThl B TPEXMEPHOM IPOCTPAHCTBE
3aKOHBI U3MEHEHMS KOOPAMHAT
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L]

-~

X(f)=xg +ay

|

\
y(t) = vg- ¢ npn 0<r<10;

rJ

4

h(t)=ay —
g

(]

-

x(1)=x(10) +a,,

13|

(]

-~

npi 10 < ¢ < 50,

=y, +a,

|

-~

h(t)=a, rj + h(10)

Ize Xo =5 kM; Yo = 5 kM; axt = 20 M/c?; axe = 10 m/c?; an1 = 40m/c?; ay = 20 m/c?; an2 = 0,3ay.

Bocnons3oBatecst  omeparopom  plot3, mMecrornonokeHne pakeThl yKas3blBaTh KPAaCHOM
3Be304ykoi. C moMoIpio oneparopoB liNe mokaszarh MPOCKIMU TOYEK MOJIOKEHHS JIETATeIIbHOIO
anmnapara Ha TOPU30HTAIBHYIO U BepTHKaIbHYIO TuIockocTy. [1lar namenenus Bpemenu Af = 1 C.

Bapuanm 6. 11300pa3uth HHTEPPEPSHIIMOHHYIO KapTHHY, MOJYYUBIIYIOCS PU OCBEIIECHUH
OpaHXXEBBIM CBETOM C JUIMHOW BOJIHBI = (0,6 MKM IUIOCKOH IUIACTHUHBI C IPYXKATBIMU K HEH IIOCKO-
BBIITYKJIBIMU JIMH3aMHU C PaIlyCOM KPUBHU3HBI BBIITYKJION IOBEPXHOCTH R = 5 M.

2

Pasnocts a3z mHTEepdhepupyromux BonH: @ (r) =

2

, TIe I' - pacCTOsiHUE 0 IEHTpa

uHTepepeHIMOHHON KapTHHBL I' = 0+0,4-10 4

Spxocts | (r) = 2[1+cos(o(r))].

[MocTpouTts rpaduk 3aBucumocts I(r) B 1eKapTOBO# U MOJSIPHOM cucTeMax KoopauHart. [is
MOJIETHPOBAHMS HHTeP(EPEHIIMOHHON KAPTUHBI OTPaHHYHUTh Imax = 7 10 M 1 mocTpouTh MaTpHILy
3Ha4eHuH (a3pl F M HHTEHCUBHOCTH OTpaKeHHOTO cBeTa | pazmepom 60x60.

_ 2.‘:{.\',:‘_\*,:)_ |
F;= st I =2(1+cos(Fj)).
4 IR / J
I71Ie KOOpAUHATHI Xj U Yj U3MEHAIOTCA TaK:

M - (mar uameneHus Ar = 0,5-107" m).

. = Tmax ; _ Fmax y = 'max Fiax N=60
_\, __:{’._.l—__jm. '\", = % ‘-/—k_j_‘ J .
[Moctpouth rpaduk 3aBUCMMOCTH MHTEHCHUBHOCTH OTPa)XKEHHOI'O CBETa OT KOOPAWHAT H
KapTy JIMHUI OJTHOTO ypaBHEeHUs (komaunmoi Contour).

Bapuanm 7. buoputMmbl 4yeiaoBeKa MPeCTaBISAIOT COO0N CUHYCOU/IbI, BBIXOISAIINE U3 HYJIS
B JI€Hb POXICHUS YeJIOBeKa M HMEIOUIME MEePUObl: HHTEIUIEKTyalnbHbld — 33 g,
OMOIMOHAIBHEIN — 28 THel, puzndeckuit — 23 JTHS.

ITo BBeIeHHOI 1aTe pPOKACHUS YETIOBEKA TOCTPOUTH IpaUKH ero GMOPUTMOB Ha TEKYIIHH
Mecs1 (UM yKa3aHHbIN). BeIenuTs Ha HEM TEKyIIMH JeHb (MU yKa3aHHBIH).

Bapuanm 8. Koneco 31eKTpoB03a, IBIKYIIETOCs CO CKOpocThio V = 10 M/c , umeeT paamyc
R = 1 m. Heo6xoaumMo paccuuTaTh M TMOCTPOHUTH TPACKTOPHIO TOUKH, JICXKAIICH HAa PacCTOSTHUH

r:0,5 M OT OCH KOJIECa. C‘{I/ITaTB, YTO B HAYaJIbHBIA MOMEHT BPEMCHH TOYKA HaXOJWJIaChb B CaMOM
HIDKHEM T010keHnu. KuHematnaeckue YpaBHCHUA
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X(t) = vt - rsinvﬁt YO =R-1 cosV?Rt

[Toctpouts rpaduk Ha uHTepBaNie t = 0 + 2 c. Yka3arh Ha rpaduKe MOJIOKCHHUS TOYKH B
MomeHTHI t1 = 0,4 ¢ u t2 = 0,8 c. I300pa3uTh BEKTOpa CKOPOCTU JBUKECHHS TOUKHU I MOMEHTOB 11

u to.

Bapuanm 9. OcyuiecTBUTh TApMOHUYECKHI CHHTE3 IJIO00PA3HOTO CUTHAJIA IO TIEPBBIM 3,
6 1 15 rapmMOHHKaM:
(-pitt . {:
() =Y ———sm(2n=7) -
' -l 1
st aToro cymmupoBath 3, 6 1 15 cHHYCOMIABHBIX CUTHAJIOB COOTBETCTBEHHO. [locTpouTh

rpauKy NOITy4eHHBIX curHaioB npu T= 50, t=0 +T.

Bapuanm 10. B MoMeHT IpeoJojieHHs CaMOJIETOM 3BYKOBOro Oapepepa umcio Maxa
CTaHOBUTCS paBHBIM efuHuLe. PyHKIMS, onpenesstomas yiucio Maxa:

|

v"' 3333 ) ‘ ; |

M(\v.,H)= |5 .ll-(),_"v‘ ' l_1!1_,',11'1

\
a) | ¢

| |

i
l

|

rae V — CKOpocTh mojieTa camoinera; H — BbicoTa momnera; koddduiuentsr: a = 1222.5;
b=6,875-10"%; ¢ = 0,3048; d = -5,2656; e =0,286.

[Monyuuts rpaduku 3aBucumocta M(V) mis H=500; 1000; 2000; 5000; moka3aTh ypOBEHb
M=1, cCOOTBETCTBYIOLIHUI TOCTHKEHUIO CKOPOCTH 3BYKa.

N3 ycnosus M(v, H)=1 momyuuth 3aBUCHMOCTb CKOPOCTH MPEOJIOJECHHs 3BYKOBOTO
6apbepa V ot BbIcoTHl H. JIns oToro, usmenss H B quamasone ot 0 1o 2,5-10%, pemats ypaBHenne
M(v,H) — 1 = 0. Tlpu pemiennu ypaBHeHus niepenaBath H B GyHKIHIO, OMUCHIBAIOIILYO MTPABYIO
YacTh ypaBHEHWs, Kak miobanpHOe maHHoe (komanmoit global H). Iloctpouts rpaduk
3agucumoctu V(H), mpu kotopom M(v, H) = 1.

(ns cBenenus: npu H = 0, v = 1200 km/9 ; mpu H =~ 2,5 x10% v ~ 150 km/4 ).

[To pesymbratam paboOThl JOHKEH OBITH COCTaBJICH OTYET, COJEPKAIMUNA TEKCT
WHIUBHUIYATbHOTO 3aJaHusl, TEKCThI SCript-daiinor u QaiinoB-QyHknui, a Taxke rpadudeckoe
MPEJICTABICHUE PE3YILTATOB PAOOTHI.

I[IpakTuueckas padora 6. (4 u.) Pemenue 3a1a4 MOJICTUPOBAHMS TAHHBIX U 3HAHUN

Heap HayunThbest M MOJY4YNTh HABBIKH PA0OTHI pelieHUs] ONTHMHU3ALUOHHBIX 32/1a4.
3aganue 1. Pemuts 3a1auy o0 prok3ake (110 BapuaHTam)
BapuaHTBI HCXOIHBIX TAHHBIX

Homep Bapuanta | Homep npenvera | Pazmep npenvera | Ctoumocts npeamera | Pazmep prok3aka

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

5 150 10




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

Homep Bapuanra

Homep npeamera

Pasmep npeamera

CTtoumMocThb npeaMeTa

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 Bapuanra

Howmep npenmera

Pasmep npenmera

CTOouMOCTh npeameTa

Pasmep prok3zaka

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 npenmera

Pasmep npenmera

CroumMocTh ipeaMeTa

Pasmep proksaka

1 20 17
2 85 35
17 3 90 30 250
4 55 12
5 150 18
6 100 22
1 100 18
2 85 16
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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

3aganue 2. PemuTe 3a1auy 0 Ha3HaUYeHUH (11O BapHaAHTaM)

BapuaHTBbI HCXOAHBIX JaHHBIX

105
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Marpuiia coOTBETCTBUSI BECOB

10

11

10

11

10

10

Martpuia coOTBETCTBUS BECOB

10

10

10
12

10
10

Howmep Bapuanrta

Howmep Bapuanta
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12
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11

10

11
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12

10
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17

18

19

20

3ananue 3. .PemuTs 3a71a4y KOMMHBOSKEpa (IO BapuaHTaM).

BapuaHTbl UCXOAHbIX AaHHbIX AN 3a8aHUA
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18

9198|7109 (8 |11{10( 9|89 |7 |89 |10]9|6]| 8] 8
19 1012119 (8| 7|6 | 8|9 (10|10 9 (8|7 |9 10| 8|9 |11|10| 9
20 9 (1211|1312 (11| 9 (10| 9 |11 |11 (12|11 |11 |12 |10 (11|10} 9 8
21 9 /8|8 (107 |8 |9|11]9|9|8|7|10|8 |6 |7]|9]|10]|10]11
22 71978 |6 |6 |7|8|9|5|8|7|6]|8|7|9|8|8]|7]|6
23 5/6|7|6|6|5|7|8|5|6|7|8|8|9|9|9|7]|6]|6]|7
24 5 5 7 6 5 7 4 |17 5 5 5 6 7 51 4 8 6 8 5 5
25 2 3 2 4 | 2 4 | 3 51 4 6 5 3 5 6 6 7 5 2 51 4

5.CocTaBUTH OTHUET.
Jluteparypa

TumoxuH, A. H. MozaenupoBanue cucteM yrpasieHus ¢ npumeHenneM MATHLAB: yue6Hoe
nocobue / A. H. Tumoxumn, 0. JI. Pymsuues; nox pen. A. H. Tumoxuna. — Mocksa: UH®PA-
M, 2020. — 256 c. - URL.: https://znanium.com/catalog/product/1117213.

9.2. MeTonnueckne peKOMEHIAUM 110 MOAr0TOBKEe MUCbMEHHBIX padoT.
IHopsinok cocTaBiaeHns U opopMiIeHHs 0OTYETA O IPAKTHYECKOI padoTe

B 3HaumrensHON Mepe 3((GEKTUBHOCTh PEIICHHS 33/1a4d TI0 BBIMOJHEHUIO IMPAKTHYECKOM
paboOTHl 3aBUCUT OT KayecTBa COOTBETCTBYIOIIEro ordera. s 3Toro HeoOXoaumo coOmonaTh
CIIEYIOIFe OCHOBHBIE TPEeOOBaHMS IO COCTaBICHHIO U OQOPMIICHHIO OT4YeTa, OOYyCIOBIICHHBIC
COOTBETCTBYIOIIMMH HOPMATUBHBIMHU JOKyMEHTaMH. TeKCT oT4eTa JOJDKEH ObITh JIAKOHMYHBIM U
BMeECTE C TeM HH(OpMaTUBHBIM. TEKCT T0JIKEH ObITh U3J10KEH C COOIIOIEHUEM TIPAaBUJI TPAMMATHKH.
Otuyer cocTaBisieTcs ¢ 00s13aTeTbHBIM COCTABIEHUEM CIEAYIOIINX Pa3/ieioB:

1. 3aronoBok oryera.

2. llenu paboTHI.
3. Meroauka paboThI.

4. Tlopsinok BBIOMHEHUs paboThI (3Tarbl paboThl).

5. BeIBoBI 110 paborTe.

1. B 3aroJioBke oT4YeTa MPUBOSITCS HAMMEHOBAHUS HICHTU(DUITHPYIONTNX Tpu3HaKoB: OTueT
0 mpakTH4eckoii padore Ne 1 no teme, Hanpumep, «OcHoBbI padoThl ¢ cucremoii SCILABY,
HMKC YKa3bIBAIOTCA JAHHBIC CTYJICHTA (q)aMI/IJ'H/ISI 1 MHUIIYAJIbl, BUJ O6Y'-IGHI/I$I, CIICUAJIbHOCTD, KYPC,
rpymnma).

2. B pasnene Heab padorel Qopmynupyercs 1enu paOOThl CTYACHTa B COOTBETCTBHM C

cozepkanueM paszena «[loctaHoBKa 3a1aumy JaHHOM PaOOThI M MHAWBUIYAJIBHOTO 3aJIaHUS CTYJICHTY
Ha paboTy.
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3. B pazmene Metoauka paGoThl YKa3bIBaeTCs METOJIMKa pabOThl B COOTBETCTBUU C
umMmeronieicst GopMyIrpoBKoii B paszerne «MeTtoauka paboTh JaHHON paOOThI U IPU HEOOXOAMMOCTH
YTOUYHSIETCS B 3aBHCUMOCTH OT COJCp)KaHMS KOHKPETHOIO BapuaHTa 3aJaHusl CTYJCHTY Ha
MIPAKTHYECKYIO padoTy.

4. Ilopsiaok BBHINOJIHeHUs1 padoThl. [IprBoAATCS HOMEpa M HAMMEHOBAHMS ATATlOB PaboTHI,
npeayCcMOTpeHHbIe [t paboTel ganHoro Ipaktukyma. [To kakaomMy U3 3TanoB NPUBOJIUTCS ONKCAHKE
BBITIOJTHEHHBIX CTYACHTOM Pa0OT, HAINPABJIEHHBIX HA JOCTIKEHHE Ienu padoThl. IIpomyck kakoro-
6o w3 oaTanoB paborbl [lpakThkyma He gomyckaercs. B pamkax 93TamoB momeraeTcs
COOTBETCTBYIOIINH WILTFOCTPATUBHBIA MaTepHai - TaOJIHIbl, PUCYHKU (rpaduku), MOTydeHHBIE MO
XOAy peueHus 3agadu paboThl. OO003HaueHHE WILTIOCTPATUBHOTO MaTepualia BBINOJHACTCS B
COOTBETCTBHM C MpaBWIAMHM, MPUHATHIMU JUIA IyOnukauuil. OOo3HaueHHe KaKAOoW TaONuIbl U
pHCYHKa JOJDKHO MMETh HOMEpP M HauMEHOBaHWE. BHYTpHM Kakoro oryera TaOJIHMIBI U PUCYHKH
0003HAYaAIOTCS COOTBETCTBEHHO CKBO3HBIMHU HOMepamH. OOo3HaueHHe TaONMIBl YKa3bIBAeTCS Hal
Tabnuiel, a 0003HaUeHHe PUCYHKA MOJ pUCyHKOM. [IpuBorMbIe B TEKCTE JaHHOM paboThl IpUMEPHI
BKJIIOYAaTh B OTYET HE paspemaercs. [IpumeHsieTcs TOIbKO Marepuall, TOMyYeHHBIH B X0Ae padoThI
CTYZICHTOM 10 COOTBETCTBYIOILIEMY 33IaHUI0, [TOyYCHHOMY OT IIPEeroiaBaTeris.

5. Tlocnenuum pas3zienoM OT4eTa SBISIIOTCS BBIBOABI MO paboTe. DTO camas CIIOXKHAs U
TpyAHas 4acTb paboTel. OueHb Ba)XXHO, YTOOBI BBIBOJBI OTPAKAIM METOIUKY TEXHOJOTHIO,
IpUMEHsieMbIe MTPOrPaMMHO-aNNapaTHbIE CPEeJICTBA PelIeHus 3a1aud. 11one3Ho KakaoMy U3 3TaroB
paboThl (OopMyYIMPOBAaTh HE MEHEE OJHOTO BBIBOJA. BBIBOA MOXKET coiep)kaTh OT OJTHOTO JI0 TpeX
npeiokeHnid.  POPMYJIHMPOBKM BBIBOAOB JIOJDKHBI OBITh KOHKPETHBIMH, WH(OPMATHBHBIMH,
JTAKOHUYHBIMH, [0 BO3MOXXHOCTH MOAKPEIUIATHCS KOJIWYECTBEHHBIMU JAHHBIMHU.

OdopmiieHre oT4eTa BBHITOIHACTCS C YU4eTOM OOIIENpUHATHIX MpaBuil. ['paduyeckas yactb
OTYETOB JOJKHA COOTBETCTBOBATH MpaBmiiaM rpadudeckoro ohopmiienus. TekecT oTuera Habupaercs
B penakrope Word uepe3 1,5 untepBana, 12-14 kernbs. Cnenyer ucnosnb3oBath mpudrt Times New
Roman. 3aronosku pa3aenoB U MOAPA3NCIIOB BBIACIIAIOTCS KHMPHBIM HJpI/I(l)TOM. ITocne oxonuanwus
oopmIieHHsI OTYETa OH MPOBEPSIETCS CTYJICHTOM Ha MpeaMeT KayecTBO cojaepxanust u Gopmsl. [Ipu
yCIIOBUH OOHApYKEHUsI OIMOOK TTociieTHIe ucTipaBisitores. [locine yctpaHeHus IeeKTOB OTYeTa ero
9KpaHHas (opma, WIM IMPUHTEpHAs pacrevyaTtka MpenbaBisieTcs mnpernojasarento. [Ipu ycnoBun
OOHapyXeHHsI TperojaBaTesieM OMHUOOK B OTYETE CTYACHT MX HWCIPABISIET M TPEIBSBISIET OTYET
IpernoiaBaTeNto MoBTOpHO. Eciu ommOoK HET, TO OTYET MPUHUMAETCS] M COXPAHIETCS Ha KECTKOM
JTIACKE.

Otuer mo paboTe coOXpaHseTCsl CTYyIEHTOM B BUjae OTHenbHoro (aitna. B umenu daiina
yKa3bIBaeTCsl (paMUIIUSl CTyJIEHTa U HOMEp BBIOJHEHHOH paboThl. Daiin coxpaHseTcsl B Mamke ¢
(baMuneil cTyieHTa B ManKke COOTBETCTBYIONIEH CTyIeHYecKoi rpymnmbl. [lanka rpynmsl co3aercs Ha
NIEPBOM 3aHSATHH. B MMEHHM Manku TpymIiel TOJDKEH MPUCYTCTBOBATh MHAEKC rpymibl. [lamka rpymist
BKJTIOYAEeTCs B Manky «Mou TOKYMEHTBD.
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Ipunoowcenue 1
AHHOTALIUS TPOT'PAMMBI

Heab AMCHUIUIMHBI: TOJYYCHUE MArkMCTPAaHTAMH TEOPETHUYECKUX 3HAHUH 00
COBPEMEHHBIX MPOrPaMMHBIX MPOAYKTaX HAYYHBIX HCCICIOBAHWN, a TaKXKe MPUOOpPETCHUE
HEOOXOIUMBIX MPAKTHYECKUX HABBIKOB MX HCIIOJIb30BAHMSL.

3amauy JUCHUILINHEL:

- JaTh MpPEACTaBJICHHE O MPUKIAJHBIX MPOTPAMMHBIX MaKeTaX, HMCIOJNb3YyEeMbIX MpH
aBTOMATH3AIMK U HHHOPMATU3AINN PEIICHUS PUKIIATHBIX 33134 U co3nanuu VC,;

- HAY4YUTh MPOBOAWTH (OpMATHM3AIMIO MPHUKIAJHBIX 33/7a4 HAayYHBIX HCCIEIOBAaHUN C
OIICHKOW KOJIMYECTBEHHBIX M KAYeCTBEHHBIX JaHHBIX;

BbIpa0OTaTh HABBIKK pPabOTBl € MOPOrPaMMHBIMH  MAaKeTaMH  JJIS  PELICHUS
npodeccuoHaNbHBIX 3ajau.

B pesynbrare n3ydeHus AUCUUILTUHBI CTYJEHT JOJIKEH:
3HaTh:

- COBPEMEHHbBIE METOJbl MPHUKIATHON MH)OPMATHKU aBTOMATH3AIMU PEIICHUS MPHUKIATHBIX
3aJ1a4 Pa3IUIHbBIX KJIACCOB M CO3JaHMsI HH()OPMAIIMOHHBIX CHCTEM;

- KJIacCU(DMKAIIUIO TTAKETOB MPHUKJIATHBIX IPOTPaMM U MPOTPAMMHBIX CPEJICTB;

- OCHOBHBIC (DYHKIIUU UHCTPYMEHTAIBHBIX IPOrPAMMHBIX CPEJICTB JUIS PEIICHHS 3a/1a4 HAyYHBIX
WCCJICIOBAaHMI B YIPaBIEHUH TaHHBIMH U 3HAHUSMHU.

- METOJIOJIOTHYECKHUE OCHOBBI HAYYHBIX UCCIICIOBAHHIA,

- OCHOBHBIC LENH M 33Jaud MPOrPaMMHBIX HHCTPYMEHTOB TMpPU aBTOMATH3AIUH pPELICHHS
MPHUKJIATHBIX 337249 U YIIPaBICHUS HHOOPMAIIMOHHBIMU CUCTEMAMH;

- KOJIMYECTBEHHBIE M KAYECTBEHHBIC OIICHKM HH(OpMAIMM, HCIONB3YyeMON MPH pPElICHUU
MIPHUKJIATHBIX 3a71a4.

Ymers:

— TPUMEHSATH COBPEMEHHBIE METOJbl ¥ HWHCTPYMEHTAJIbHBIC CPEACTBA TMPUKIATHON
nH()OpPMATHKH;

— pemarh HAay4YHbIE TPHUKIAJHBICE 3aJadyd €  HCIOJB30BAHWEM  HWHHOBAIIMOHHBIX
UHCTPYMEHTAJIBHBIX CPE/ICTB;

- MPOBOJUTH (POPMAITU3AIIHIO 33/1a4 MPUKIIATHON 001acTH;

- BBISIBJIATH KOJTMUECTBCHHBIC U KAYECTBEHHBIC JTAHHBIC,

- TIPENCTaBIATh PE3yJIbTAThl PEIICHUS HAYYHBIX 3aa4 C YYETOM HX CHCHH(PHUKHA B 00JACTH
NPOCKTHUPOBAHUS U YIPABJICHUS MHPOPMAIIMOHHBIMUA CHCTEMaMH.

Baaaers

- HaBBIKAaMH pabOTHI C MPUKJIAJIHBIMU MAKETAMU PEIICHHS 3a/1a4 B HAYYHBIX UCCICIOBAHHIX U
nHGOPMATH3AINN PEIICHUS TPUKIIATHBIX 33/1a4 pa3InIHBIX KJ1accoB U co3nanus VC.

- METOJaMH OIIEHKHM KOJMYECTBCHHBIX M KAUECTBCHHBIX JIaHHBIX IPH PEHICHUH 33134
MPHUKIIATHON 00JIacTH,

- HaBbIKAMH TIPOBEJICHUS CAMOCTOSTEJBHBIX HAYYHBIX HCCIEJIOBAaHHA W  yIpPaBJICHUS
WH(POPMAIIMOHHBIMU CUCTEMaMH B TMPHUKJIAJHBIX OOJACTSIX C HCIOJIB30BAHUEM CHEIHATBLHBIX
NPOTPAMMHBIX ITAKETOB MPHUKJIATHBIX TPOTPAMM.



