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Kparkoe cogep:kaHue TeM H pe3yJIbTATOB HX OCBOCHHS

Tema 1aGopaTopHbIX

JesrenpHOCTB CTyAeHTa. Pemias 3ana4uu, CTyJEHT:

3aHATHH
ITakeTsl CHMBOJIBHBIX | ®  u3yyaem makersl Smath Studio u Scilab;
Boyucienuit  Smath | e suakomumes ¢ noHsTHEM “CHMBOJIBHBIE BEIYHCIICHHS;
Studio u Scilab
Crpykrypa OKOH | ® y3yuaem uHTepdeiic makeroB Smath Studio u Scilab;
Smath Studio u Scilab
Apudmernueckue ® 3uakomMumcs C OCHOBHBIMH apH()METHYECKUMM OIEPALUAMH,

onepauuu. Llensie u
paloHaIbHbIE 4YHCTIa,
KOHCTAaHTHI

KOTOPBIC MOKHO OCYIIECTBIIATH B makerax Smath Studio u Scilab;
®  yuumcs BBIIOJHATH MPOCTEHININE MaTEMAaTHUYECKHE BBIYHUCICHHS B
makerax Smath Studio u Scilab;

CuHTakcHC  KOMaHI. | ® noxyuaem Haeblku pabOThI CO CTaHAAPTHBIME (QyHKIMAMHA Smath

CrangapTHbIC Studio u Scilab;

Gynxunm ® pewaem  CaMOCTOATENILHO  3aJa4d,  OasuUpylolMecs  Ha
MCIIOJIb30BaHUH CTaHIapTHBIX GyHkuui Smath Studio u Scilab;

IIpeobpasoBanue ®  3HAKOMUMCS ¢ OCHOBHBIMH KOMaH/IaMH MAaTEMaTHUYCCKUX IMaKeTOB

MaTeMaTHYECKUX JUTS CAMBOJIBHOTO TPE0Opa30BaHus alreOpanyecKuX BhIpaKCHUI;

BBIPAKCHHUH ® nonyuaem Hagviky TPeoOpa30BaHUs MATEMAaTUYECKUX BBIPAXKCHHIA

B nakerax Smath Studio u Scilab;

Pemenue ypaBHeHMit

® nonyuaem HAEblKU PEIICHUS YPAaBHEHUH C MCIOJIb30BAaHUEM
MaTEMaTHUYECKUX ITaKETOB;

® GbINONHAEem WHIUBHIYaIbHOE
YpaBHEHUI»,

3amaHue Ha TeMmy «Pemenue

IToctpoenue 2D u 3D
rpaduKoB

® nonyyaem HABBIKM pabOTHI IO CO3JAHUIO JBYX- M TPEXMEPHBIX
rpadMKOB B MATEMAaTUYECKHX ITAKETaX;

® cozoaem Tpaduku (QYHKIUN, 3aBUCAIIAX OT OJHOM U HECKOJIBKUX
MIePEMEHHBIX;

HuddepenunansHoe u
MUHTETPAJIbHOE
UCUHCIICHHE

® nonyuaem HAGbIKU HAXOXJEHUS TPOU3BOJIHBIX (DYHKUMHA H
pEeIIeHNs HHTErPaIoB C UCIOIb30BAaHUEM MATEMAaTHUYECKUX TAKETOB;

®  guINOAHAEM UH/IUBUyalIbHOE 3a/laHue Ha TeEMy
«AuddepeHunanbHOe U HHTETPATbHOE HCUUCICHUEY;




Beenenune

DTOT KypC NpeaHa3HauCH Ui MPAKTHYECKOTO M3ydCHHS MPUKIATHBIX MaTeMaTHYECKUX
nakeToB Smath Studio u Scilab. B MeToanuecknx yka3aHUsSIX OCHOBHOC BHHMAHHE YEISIETCS
NPUHIAIHAIBHEIM ~ MOMEHTaM, KOTOPBIC HEOOXOAWMBI JUIA  YCIICIIHOTO  BBIMOJHEHUS
NPAKTHYECKHUX 3aJaHHUI.

IMpakTnyeckas padora Nel
Crpykrypa okon Smath Studio u Scilab
Lean padoTel: n3yuenue narepdeiica makeros Smath Studio u Scilab.

Crpykrypa okna Smath Studio

[Tporpamma Smath Studio mpenHasHaueHa ISt YUCICHHOTO U AHATUTHYECKOTO PEIICHUS
MaTeMaTHUYeCKUX 3a/ad (pelleHusl ypaBHEHUM U CHCTEM, HaXOXJIEHUS 3KCTPEMYMOB (DYHKIIMH,
BBIYHCIICHUSI TPOM3BO/IHBIX M MHTETPAJIOB, pelieHus upPepeHInaIbHbIX ypaBHeHHH) [1].

ITo3Bonsier pabotaTh c (opmynamu, TEKCTaMM, IpaUKaMH, a TaKKE BBIIOJHATH
IIPOrPaMMHUPOBAHNE BBIYUCIUTEIBHBIX MPOLECCOB M MPOU3BOJIUTH PAaCUYEThl KaK B YUCICHHOM,
TaK ¥ B aHAIUTUYECKOM BHUJIE.

[Iporpamma coctout m3 3 obnacTeii: OCHOBHOE MEHIO, WHCTPYMEHTAJbHAs IaHEb,
pabouee moJe.

OCHOBHOE MEHIO COCTOMT W3 OCHOBHBIX KOMaHJ IJisi pabOTHI C JTOKYMEHTOM B LIEJIOM,
TaKue Kak: BCTaBUTh, BBIPE3aTh, OTKPbHITb, COXPAHUTb... & TAKXKE COAEPKUT MaTeMaTUYECKUH
CIPaBOYHUK ¥ HaOOp mpumepos [1].

[Tanens uncrpymenros (I11) pa3nenena no kateropusm:

a) maHenb «Apudmeruka» ComepKUT HMU(PHI, MATEeMAaTUIECKUE CUMBOJIBI, 1 OCHOBHBIC
olepaluu:

— OmepaTop MPUCBOCHUS « = » CIYXHUT JJISi MPUCBOCHUS TEPEMEHHBIM KaKUX-THOO
3HaYeHUH, YUCIEHHBIX JTUOO CUMBOJIBHBIX;

— OIepaTrop YHUCIEHHOTO BBIYUCIEHUS « = » CIYXHUT JJI1 IOJIyY€HUS YHCIEHHOTO
pe3yibTara, OH MIPUMEHUM KaK K BBIPAKEHHSIM, TaK U K IEPEMEHHBIM;

— ONepaTop CHUMBOJIBHOTO BBIYMCIEHUS « —> » IO3BOJISIET BBIYUCIATH CHUMBOJIBHBIM
pe3yJIbTaT;

0) maHenb «MaTpuIlbl» COAECPKUT KOMaHABI NJisi paboTel ¢ Mmarpuiamu. [lo3Bosser
HaXOJIUTh ONpeAEIUTENb MAaTPULIbl, TPAHCIIOHUPOBATh €€, HAaXOAUTh MUHOP, a TAK)KE COAEPKUT
KOMaHAYy BEKTOPHOTO YMHOXXEHHMsI, MOTOMY 4YTO BEKTOpPbl IpOrpaMMma paccMaTpHUBaeT Kak
MAaTpHILy C OJTHUM CTOJIOIIOM (MM CTPOKOH);

B) maHenb «byneBa» comepxutr Habop Uit KoMaHz JUisl OyneBoil anreOpbl, a Takxke
MO3BOJISIET 33/aBaTh JIOTMYECKHUE ONEPALMU B KOMaH/1aX BETBJICHUS U LIUKJIAX;

r) nanenb «OyHKIUNY COACPKUT HAOOP YaCTO MCIOIb3yeMbIX (DYHKIUH, TaKuX Kak: Sin,
cos, log u 1. m, a takke 2 KHOmKU «2d» u «3d», 3TM KHONKH TNO3BOJSIOT BCTAaBUTh
COOTBETCTBEHHO 2-MEpHBIE U 3-MepHbIE rpapuKy;

n) maHens «['paduk» mO3BOJSET BpallaTh, IMepeMenlaTh, YBEIUYHMBATh/yMEHBIIATh
rpaduku GyHKIIHI;

e) nanens «[IporpamMmmupoBaHue» coaepKuT 4 GyHKIMU NPOrPaMMHUPOBAHUS, TAKUX Kak:
BerBiieHne «IF», mumkn c¢ npenycnoBuem «WHILE», mmkn co cuerunkom «FORy,
BcrioMoratenbHast GpyHkius «LINE»;

) TIOCTIEIHUE JBE MaHeIN Ha3bIBAIOTCSA OJUHAKOBO «CUMBOJIB) U COAEpPKAT IPEeUECKUe
CHUMBOJIBI.

Pabouee none 3aHMMaeT camyo OOJBIIYIO YacTh MPOTPaMMBbl, 3/1€Ch BBITIOJIHSIOTCS BCE
pacueTbl. OCHOBHBIM 3JIEMEHTOM IIOJISl SIBJISIETCSI KypCOp BBOJAA, OH BBIMJISIUT KaK KPacHBIN
KPECTHK.



Crpykrypa okHa Scilab

PaccmoTpuM 0CHOBHBIE KOMITOHEHTHI OKHA TIporpaMmbl Scilab.

ITocme 3amycka Scilab Ha 3KpaHe MOSBUTHCS OCHOBHOE OKHO mpuiokeHus. OKHO
COJICP’KUT MEHIO, MaHeJIb UHCTPYMEHTOB U pabouyio obnacts. [Ipu3HakoM TOro, uTto cuctema
TOTOBA K BBIMOJIHEHUIO KOMAaH/bI, SBISETCA HAIMYHME 3HAKA MPUTIAIICHUS -->, IOC]Ie KOTOPOTO
pacrojoXKeH akKTUBHBIN (Murammui) kypcop. PabGouyio o0nacTe co 3HAKOM MpUTJIAIICHUS
OOBIYHO HA3BIBAIOT KOMaHOHOU cmpoxot. Bpony komang B Scilab ocymecTBisieTcss ¢
kiaBuaTypsl. Haxkatue kiaBuim Enter 3actapnseT cucTtemMy BBINOJIHUTH KOMaHAY U BBIBECTH
pe3ynbTar.

[ToHSATHO, YTO BCE BBIMNOJHAEMbIE KOMAHJbl HE MOTYT OJHOBPEMEHHO HAaXOIUThCS B
noJie 3peHusi mosb3oBatensi. llosTomy, mpocMoTpeTh Ty HH(POPMAIMIO, KOTOpas MOKHHYJA
BUJUMYIO YaCTh OKHA MOXHO, €CJIM BOCHOJIB30BaThCSl CTaHIAPTHBIMHU CPEICTBAMH MPOCMOTPA,
HalpuMep, MOJIOCaMH TPOKPYTKM WIIM KJIaBUIIamMu IepemenieHus kKypcopa Page Up, Page
Down.

KnaBumu «Crtpenka BBepx» u «CTpeiKa BHU3» TaK ke YIPaBISAIOT KypCOpOM, OJHAKO
B Scilab oHM UMEIOT Ipyroe Ha3HaueHUE. DTHU KJIABHUILIU MO3BOJSIOT BEPHYTh B KOMAaHIHYIO
CTPOKY paHee BBEJCHHBIC KOMAaHIbl WM JAPYIYI0 BXOJHYI0 HWH(POpPMANHWIO, TaK Kak BCS 3Ta
uH(pOpMalKs COXpaHsIeTcsd B CHEHaTbHOM 00MacTH maMatu. Tak, eciad B MyCTOM aKTHMBHOU
KOMaHJTHOW CTpOKe HaXaTh KiaBumry «CTpeika BBEpPX», TO MOSBUTCS TOCIETHSS BBOJUMAS
KOMaH/a, MOBTOPHOE Ha)kaTHE BBI3OBET MpearnocieqHior u Tak naiee. KimaBuma «Crpenka
BHU3» BBIBOJUT KOMaHIbI B OOpaTHOM mopsiake. Takum oOpa3oM, MOXHO CKa3aTb, 4TO BCS
uHpopmanusa B pabodeil oOjacTu HaAXOAWTCA WJIM B 30HE IPOCMOTpAa HIM B 30HE
penaktupoBaHus. BaxHO 3HaTh, YTO B 30HE MPOCMOTPA HENB3S HHUYETO HCHPABUTH HIIH
BBeCTU. EMHCTBEHHAs AOMycTUMAas Omepalus, KpoOMe MPOCMOTpa, 3TO BblAeNeHue HHPOpMaIuu
C IOMOUIBI0 MBI W KONHUpOBaHHE ee B Oydep oOMeHa, Hampumep, i JaIbHEHIIEro
MOMEIIEHUSI B KOMAHJIHYIO0 CTPOKY.30Ha PEJaKTUPOBAHUSA ATO (DaKTHMUECKH KOMaHAHAs CTPOKa
[2,3].

Kpome Toro, cymecTByoT 0COOEHHOCTH BBOJa KOMaH[. Ecin komaHJa 3akaHYMBaeTCs
TOYKOM C 3aISITON «;», TO pe3ynbTaT €e JNEHCTBUS HE OTOOpakaeTcsi B KOMaHJHOW cTpoke. B
IPOTHBHOM ciy4ae, HpU OTCYTCTBUHM 3HAKa <;», Pe3yjibTaT ACUCTBUS KOMaHIBl Cpa3zy e
BBIBOJMTCS B pabouyio obmacts [3].

Texkymmii TOKyMEHT, OTpaxawooluil paboTy monb3oBaTens ¢ cucremoil Scilab,
COJIEp KAl CTPOKM BBOJA, BBIBOJA M COOOIIEHUS 00 OmMOKaxX MPUHSTO HA3BIBaTh ceccuell.
3Ha4yeHUs1 BCEX NEPEMEHHBIX, BBIUMCIEHHBbIE B TEUYEHUE TEKYIIEeH CeCCHM, COXPaHSITCS B
CTeMaTbHO 3ape3ePBUPOBAHHON 00NACTH TaMSTH, Ha3bIBAEMOH pabodnM MPOCTPAHCTBOM
cucteMsl. [Ipu xenanuu, onpeaeneHus BCeX MEPEMEHHBIX M (YHKUUH, BXOASLIMX B TEKYIIYIO
CEeCCHI0, MOXKHO COXPAHHTh B BUJIE (aiisia, caMy CECCHUIO0 COXPAaHUTh HENb3sl.

OcHoBHbIe KOMaH/IbI IIABHOT0 MeHI0 Scilab

I'maBHOE MEHIO CHCTEMBl COACPKUT KOMaHAbI IpelHa3HaueHHble Uil pPaboThl C
daiimaMu, HACTPOWKH CpPEIbl, PEJAKTUPOBAHUS KOMAHJ] TEKYyIed CeCCHU W TOJyYSHUS
cnpaBouHoOi uHPopMmanuu. Kpome TOro, ¢ MoMoOIIbI0 TJIAaBHOIO MEHIO MOXKHO CO3]aBaTh,
pEaKTUPOBATh, BHIIOJIHATh OTIAAKYy W 3allyCKaTh Ha BBITOJHEHWE TaK Ha3bIBaeMble (ailibi-
crenapuu Scilab, a Tak xe paboTaTh ¢ rpapMUECKUMU MPHIIOKEHUSAM MTaKeTa.

Pabora ¢ ¢aitiamu

ITynkr w™ento File npegnasnauen s pabGorel ¢ (Qaiimamu. PaccMmoTpum

Ha3HaYEHUE MPEICTABICHHBIX B HEM KOMaH]I:

. New Scilab - otkpreiBaeT HOBoe okHO Scilab, (hakTHYeckn akeT 3arycKaeTcs
MIOBTOPHO;
. Exec... - 3amyck Ha BBINIOJIHEHHE CO3AaHHOM paHee Scilab-mporpammel (aitnsr ¢

PaCIIMPEHUEM SCE€ WIIH SC1);



. Open - oTKpbIBaeT OKHO JUIS 3arpy3Ky CO3/IaHHOTO paHee (haiiina, pucyHka win
MOJIETIH;

. Load - oTkpbIBaeT OKHO ISl 3arpy3Kku (aiiioB, ”HPOpMAIHS B KOTOPBIX XPAHUTCS
B BHJIC MAIIMHHBIX KOJIOB, TPU UX OTKPHITUH B NAMATh KOMIBIOTEPA 3aTrPY KaIOTCS
OTpeieNIeHHbIE paHee MepeMeHHbIe U (DYHKITHH;

. Save - coxpaHeHne BceX ONpPEeNICHHBIX B JAHHON CECCHUU TMIEPEMEHHBIX U
byHkuuit B BUIE Qaiina ¢ pacmmpeHueM sav win bin;

. Change Directory - cMeHa TekyIiero KaTajaora, BBIBOJUT OKHO HACTPOMKH ITyTei
(baitioBoil cUCTEMBI;

. Get Change Directory - BEIBOIUT B KOMaHAHYIO CTPOKY UMsI TEKYIL[ETO KaTaJlora;

. Print Setup... - BEIBOAUT OKHO HACTPOWKHU ITAPAMETPOB TIeYaTH;

. Print - mevaTp Tekymie ceccuy;

. Exit - Berxon u3 cucremsl Scilab.

PenakTupoBanue KoMaH/a TeKyleil ceccuu
[Tynkt menro Edit conepxut cienyronme KOMaH bl

. Select All - BbizenieHre Bcex KOMaH/I TEKYIIEH CECCHU;
. Copy - konupoBaHUe BEIICICHHOTO 00BeKTa B Oydep;
. Paste - BcraBka 00bekTa u3 Oydepa;

Empty Clipboard - ounctka 0ydepa oOmeHa;
History - rpymma komMaH npeHa3HAYEHHBIX IS PeIaKTHPOBAHMS KOMAHTHOM

CTPOKH.
Hacrpoiika cpeabl
Komanaps! HacTpoiiku cpezbl nakeTa npecTaBlieHbl B MeHI0 Preferences:

. Language - nmpeyraraet BEIOpATh U3 CIIUCKA S3bIK HHTEpQeiica (aHTTTUHCKHM,
bpaHLy3cKuil );

. Colors - mo3Bossiet ycraHoBuTh 1Bet mmpudra (Text), uBet pona (Background)
WM LBeTa npuHsThie o ymonyanuto (Default System Colors);

. Toolbar - BeIBOAMT MM yAanseT HaHeIb HHCTPYMEHTOB;

. Files Association- npearaet yCTaHOBUTh THIIBI MOICPKUBAEMBIX (DailsioB;

. Choose Font - BeimonHsiet HacTpoiiku mpudra (rapHUTYpa, HAYSpTaHHE, pa3Mep);

. Clear History -ouuiaer padouee mpoCTpaHCTBO;

. Clear Command Window - ouniitaer pabovee OKHO;

. Consol - akTHBH3HPYET KOHCOJIBHOE MPUIIOKEHHE.

CnpaBouyHas cucremMa

KoManga rimaBHOTO MeEHIO ? OTKpBIBae€T JOCTYNl K CIpaBoYHOW cucteme Scilab. B
CIpPaBOYHOMU cucTeMe HHGPOpPMAlMI0O MOXHO HCKaTh, BOCHOJBb30BABIIUCH COJEpPXKAHUEM, B
CIIUCKE, YIOPSAJOUEHHOM 110 ali(haBUTY, IO KJIFOYEBOMY CIIOBY WM (ppaze.

C nomompio komanabl  Scilab Demos  MOXHO  OCYIIECTBUTH  MPOCMOTP
J€MOHCTPALIMOHHBIX IPUMEPOB.

PenakrupoBanue u orJiagka (pailjioB-cueHapuen

Qaiin-cieHapuii - 3TO CHUCOK KomaHj Scilab coxpanenubrii Ha gucke. st
MOJATrOTOBKH, PEIAKTUPOBAHUS U OTIAIKU (PailjIOB-CIIEHAPHEB CIY)KUT CIEHUATBHBIA pEIaKkTop
SciPad, koTOpBIli MOKHO BBI3BaTh, BBHINOJIHUB KOMaHAy riaBHoro MeHio Editor. B pesynbrare
paboThl ATOM KOMaHbI OyJeT co3aH HOBBIN (ain-cueHapuil. Ilo ymoa4aHUIO OH UMEET UM
Untitled1.sce.
OxHO penakTopa (paiiioB-clieHapyUeB BBITJSIIUT CTaHJAPTHO, TO €CTh HMEET 3arojioBOK,
MEHIO, TIaHeJIn MHCTPYMEHTOB, CTPOKY COCTOsHMs. BBon TexcTta B OKHO penakropa aiina-
CIIEHapHs OCYILECTBIISIETCS 110 MPaBUIIaM MPHHATHIM Uit KoMaHa Scilab [3].

3ananue. V3yunte myHkThl MeHro maketoB Smath Studio u Scilab. M3y4yure noamyHkT
«CrpaBouHHK» IyHKTa «IToMomipy.



IIpakTnyeckas padora Ne2
Apudpmernueckue onepauuu. Lleable 1 pannoHaJbHbIE YUCIA, KOHCTAHTHI.
Cunrakcuc komana. CtTanaapTHblie PyHKIUU.
Leab paboThl: MO3HAKOMUTCS C OCHOBHBIMH apU(PMETHUECKUMH ONEpaLUsIMHU IaKETOB
Smath Studio u Scilab, Hay4uTCcs BBITOIHATE MPOCTEHIINE MATEMATHYCCKUAE BHIYUCIICHHUSI.

Apudmernyeckue onepauuu. Leabie u paunonaabubie ynciaa. Koncranrel. CunTakcuc
komana. CrannapTabie ynkuuu B Smath Studio

Jlnist mpoBeieHUsT KaKUX-THO0 MaTeMaTHUECKUX BBIYMCICHUH, B MAaTEMAaTHUECKOM IaKeTe
Smath Studio, Hy)HO yCcTaHOBUTH Kypcop Ha pabodeM IoJie, BBECTH BbIpa)KEHUE, IOCTaBUTh
3HaK "=" u Haxxath Enter. JIuHus noguépkuBaHus yKa3bIBaeT HA TE€ CUMBOJIbI, K KOTOPBIM OyzeT
IPUMEHEHO AEeHCTBUE apU(PMETUUYECKOTO 3HAKa WM PYHKIUU. VI3MEHUTh €€ MOJI0KEHUE MOXKHO
C TIOMOIIBIO KJIaBUIIHU «11podem» [3].

OnpenesieHne nepeMeHHol

[IpucBanBaHue 3Ha4ECHMS IIEPEMEHHOM OCYILECTBISECTCA 3HAKOM «:=», KOTOPBIA MOXHO
BBECTH U3 NaHEIU «Apu(pMETHKa» WIN C KIIABUATYPHI.

CornacHo CMHTAaKCHCY PacCMaTpUBAEMOTO ITAKeTa, BBEIEHHAS 3apaHee IMepeMeHHas Ui
GyHKLIUsA 10JDKHA OBITH 3alucaHa JIeBee MJIM BbIIIE TOIO BBIPAXEHUS, B KOTOPOM OHa
ucnonb3yercs. [lpu sToM e€ m3MeHeHue mpUBEAET K TOMY, YTO BECh JIUCT OyIeT MepecuuTaH
(He3aMeHMMOE CBOWCTBO MPH OPraHU3alMM MHOTOKPAaTHBIX OOBEMHBIX BBIYMCICHHN).
[TIpomexxyTouHble pacu€Thl MOXKHO CKPBITh W3 TOJNS 3PEHUS C MOMOINBI0 HHCTPYMEHTA
«O6nactb» (MeHto BecraBka — O6nacts).

TexkcToBbIli KOMMEHTAapHI MOXKET OBITh BBEAEH B JII000H oOacTu pabodero okHa, Mpu
9TOM HUKaKue cIelMajIbHble 3HaKu He TpeOyroTcs. [losb30BaTens MOKET MEHATh LBET MIpUQTa,
¢oHa, a TaKKe BBIJIENATH BRIPAKEHHE PAMKOH.

IIporpamma 3HaeT MHOrME MaTeMaTHYeCKue U (U3UYECKUE KOHCTAHThI, yMEeT paboTaTh
¢ pa3MepHOCTSIMH. Bech HcT ¢ pacuéramu MOXKET OBITh COXPaHEH M B TATbHEHIIIEM OTKPHIT JUIs
IPOCMOTpa U pelaKTUPOBAHMSL.

Jlnst makera Smath Studio ecTs onpeneneHHbIe MpaBuiia 3aMCH BbIPAYKEHUMN:

1. ucnionb3yemas nepeMeHHas Wi (GYHKLUSA JT0JKHA ObITh OOBSIBIEHA JIEBEE WIIM BBILIE
TOTO BBIPA)XEHUSI, T/Ie OHA MCIIOJIb3YEeTCS B BEIYMCIICHHH;

2. eclu TepeMeHHasi epeo0bsBIAIACE, TO OyJEeT MCIIOJIB30BaHO TO 3HAYCHHE, KOTOPOe
BCTPETHIIOCH CaMbIM ITOCIIEAHUM TIepe/T NCTIOIh30BAHUEM B BEIUMCIICHUSX;

3. mpu OOBSBICHUU IMEPEMEHHON B BBIPQKEHUH MOXHO HCIHOJIb30BATh BCTPOCHHBIE U
panee OOBsBICHHBIE (YHKINH, paHee OOBSBICHHBIE MEPEMEHHBIE M WX coueTaHus. Ecim
UCTIOJIb3yeMble B BBIPR)KEHUU MEPEMEHHbIE paHee He OOBSBISUINCH, TO PE3YJIbTAT MOXKHO OyneT
MOJYYHUThH TOJBKO B CHMBOJIBHOM BH/IE;

4. mepeMeHHass He 00s3aTeIbHO JOJDKHA BBIYHUCIATHCS KakK YHCIOBOE 3HAYECHHUE,
JIOITyCKAETCs PUCBAMBATh UMEHA BBIPAKEHUSM, JTAFOIINM TPU BBIYUCICHUN MATPHILY;

5. A7 CUMBOJIBHBIX BBIYMCIIEHUH OOBSBIATH MEpEMEHHBIE 3apaHee He TpedyeTcs, eciu
HE HY)XHO, 9TOOBI ITpH MpeoOpa30BaHUH BRIPAKECHUN OBUIN TIOACTABICHBI UX 3HAYCHHUSI.

IIpu pabGote ¢ BelIeCTBEHHBIMH YMCIaMU WHOT/Aa TpeOyeTcss HacTpauBaTh TOYHOCTH
oTBeTa (KOJMYECTBO 3HAKOB MOCJE 3amsToi). (s 3Toro Hamo BHINOTHUTE KoMaHay: CepBuUC -
Onmuu - Bkiagka «Berunciaenue» - «TouyHocTh oTBeTa». [IpoOHas 4acTh B YMCIIax OTAEISIETCS
3aMsATOMN.

PaccmoTpuM nmoapoOHO CHHTAaKCHC pa3IMyHbIX KoMaH B Smath Studio.

IMpaBuaa BBoaa Tekcra Ha padouem Jucre Smath Studio

B SMath Studio ecTh BO3MOXHOCTbh BCTaBISTh TEKCTOBBIE 00JACTH Ha paboyeM JIHCTE.
Hampumep, Bel MokeTe caenath mpuMedaHus O MPOAETaHHbIX BBIYUCICHUSAX. J{JIs1 TOTo, 4TOOKI
BBECTH TEKCT, HeoOxoaumo [1]:

1. lllenkHyTh B BHIOpAaHHOM MecTe paboyero JMCTa.



2. BeiOpats TekcroBas obnactb W3 MeHIO BcraBka, winm HaxkaTh KJIaBUILy ", 4TOOBI
ckazatb SMath Studio, uto Bwl coGupaerech BBectm TekcT. Ilocme »storo, SMath Studio
U3MEHSET Kypcop B BUJIE KPECTHKA B BEPTUKAIbHYIO JHHUIO. KOHTYp OKpyXKaeT TOUKy BCTAaBKH,
yKa3biBas, 4To Bbl HaxoauTech Temepb B TEKCTOBOM 00JacTH. DTOT KOHTYp Ha3bIBalOT
TEKCTOBBIM OKHOM. J[111 TOro 4toObl BBECTH BTOPYIO JUHHIO TekcTa, HaxkmuTe Shift + Bog u
MPOJIOJDKANTE NeYaTaTh TEKCT.

Pan:kupoBaHHbIE epeMeHHbIe

PamxupoBanHble nepeMeHHbIe WM NepeMeHHble nuana3zoHa B Smath Studio sBnsrorcs
Pa3sHOBUIHOCTHIO BEKTOPOB M IMpPEJHA3HAYCHBI, TJIaBHBIM 00pa3oM, Uil CO3JaHMs IMKIIOB WA
WTEpPALIMOHHBIX BblYMCIeHUU. [IpocTedinii npuMep paHXKUPOBAHHOM IEPEMEHHOM — 3TO
MacCHB C YHCIIaMHU, JIEKAIIUMHU B HEKOTOPOM JIMANIa30HE C HEKOTOPBIM IIATrOM.

SMath Studio no3Bossier chopMupoBaTh BEKTOp € 33JaHHBIM JHAa30HOM 3HAYCHUH.
Jns  ¢opMupoBaHHMS TaKOTO BEKTOpAa CHadajda HYXHO CO34aTh MNEPEMEHHYIO JHMala3oHa.
Hampumep, chopmupyem Bektop A mnsa auarnazona 3HayeHwil oT 1 mo 10 ¢ marom 0.5. s
3TOr'0 HY’KHO BBIIIOJIHUTH CJIEAYIOILYIO TIOCIE10BAaTENbHOCTD AekcTBUH [3]:

1. HabepuTte na knaBuatype A:=;

2. HabGepure Ha knaBuarype 1, 3areM .. (quana3ox 3Hauenui ¢ [11 "Marpuist"),
3areM 10. Ecnu Bam He00X0aMMO, 4TOOBI BETMYMHA U3MEHSIIACh C aroM 1, MOKHO Ha 3TOM
3aKOHYHTH. Eciy HyXeH miar, OTIIMYHbIN OT eAMHHUIIBI, TO HA0epuTe Ha KIIaBUATYpeE ; (TOYKa C
3ansToi) mocie 1, 3atem 1.5, nuana3on 3Hauenuii u 10.

OmnpenenerHue Moab30BaTeIbCKUX GYHKIMIA M HCI0JIb30BaHHE BCTPOEHHBIX
pynxnumit

Cucrtema KoMmbIOTEpHON MatemMaTuku Smath Studio mmeeT ps BCTPOCHHBIX (YHKITHIA,
KOTOpBIE MOKHO UCIOJIF30BaTh IPH PEIICHUN PA3IMYHBIX 3a7a4. BcTpoeHHbIE GYHKIIMH MOYXKHO
BBOJIUTH BPYYHYIO, TUOO MCIOJIB30BaTh NMaHedh MHCTpyMeHTOB DyHkiuu. Ho Ha 3Toii manemm
MPUBEICHBI JalleK0 He Bce MMeroluecs B nakere QyHkuuu. [loaTomy ecth emé oauH crnocod
noctyna K pyukiusam: OcHOBHOE MeHIo - BeraBka - @ynkiwst [1].

JIisi cpaBKH 1O BCTPOSHHBIM (YHKLHUSAM (M MX BBOJA) MCMonb3yercs 3Ha4ok f(X). Psa
BCTPOCHHBIX (DYHKIIMI TOCTE BBOJA OTKPBIBAIOIIEH CKOOKH M3MEHSIOT CBOM BHEUIHWUW BUI U
BBIMJIAJAT TaK JKe€, KaK NpH MHUCbME «I0 Oymarey». IlepeunciumM HEKOTOpbIE BCTPOEHHBIE
anredpandyeckue QyHKIINU:

abs(a) — moaysb umca a;

sqrt(a) — kBazpaTHBI KOPEHb YKCIIA a;

exp(a) — Bo3BpalaeT YMCIIo € B CTEICHH A,

In(a) — HaTypanbHBIi Jorapudm uucna a;

lg(a) — necsaTuunbi Torapudm dnca a;

Xy2pol(X;y) — nmepeBoUT KOOPIMHATHI TOUKHU U3 JICKAPTOBOM CUCTEMBI B MOJISIPHYIO;

pol2xy(r;fi) — mepeBOANT KOOPANHATHI TOUKH U3 MOJSPHON CHCTEMBI B JICKAPTOBY;

random(n) — Bo3Bpamaer ciy4aiiHO BRIOpAaHHOE HATYypaIbHOE YKCIIO0 B 1uana3one ot 0 10

m! — Bo3Bpamiaetr akTopuan yuciaa m;

Kpome ucnonb30BaHus CTaHAAPTHBIX (YHKIMH, MOJIb30BaTeNb MOXKET CO3/1aBaTh CBOHM
coOcTBeHHbIe QyHKIMU. CHHTaKCUC OMUCAHUS T0JIb30BaTEIbCKON (DYHKIIUU CIIEAYIOLIUH:

ums_pyakuuu (mapamerpl , mapametp2, .. , mapameTrpN) :=BbIpakeHUE,

re:

uMs_(pyHKIMY - Ha3BaHUE (QYHKIINU;

napametpl , mapamerp2, .. ,mapameTpN - MapMeTphl, ¢ KOTOPBHIMH OYyJeT BBI3BIBATHCS
dynKms;

BBIpaXEHHE - JTI000€ MPABIIIBHO HAMCAHHOE BBIpAXKEHHE, KOTOPOE MOXKET HCIOJIb30BATh
napameTps! (yHKIIHH.



@OyHKIUN TOJB30BATEN OYECHb THMOKMM M YIHOOHBIH WHCTPYMEHT, OHH MO3BOJISIOT
CYIIECTBEHHO YMEHbIIUTh 00BEM pacueTa IyTeM 3aMeHbl 4acTO MOBTOPAOLIMXCS ydyacTkoB. Ho
npu paboTe ¢ MOJIB30BATEIBCKIUMHU (DYHKIUSAMU CTOUT IOMHUTBH, YTO

1. YHCIly TApaMETPOB, YKa3aHHOMY IPHU ONMUCAHUU QYHKIIMH TOJIAKHO
COOTBETCTBOBAThH YKCIIO TAPAMETPOB IPHU BHI30BE.
2. napameTpamMu GyHKIIUA MOTYT ObITh Matpunibl, Yucia, u Ctpoku. Ho pu

BBI30BE (DYHKIIMU JOJDKEH OBITh YUTEH IMOPSAIOK 3aMKCH IIEPEMEHHBIX. T.e. eClIi B ONIHCaHUuU
byHKIMH 15 IepeMeHHas - MaTpHIla, 25 - YUCII0, a 35 - CTPOKA, TO M MPHU BbI30oBe PyHKIMU 1id
napameTp JI0JKEeH ObITh MaTpulei, 2if - unciom, 3if - CTpOKOii.

3. B [IPaBOM YacTH ONMMCaHUs (PYHKIIUU MOTYT UCIOJIB30BATHCS JIEMEHTHI MTaHENIN
IIporpammupoBaHue.

Apudmernyeckue onepanun. leavie u paunonanbubie unciaa. Koncrantel. Onpenesienue
nepeMeHHbIX B Scilab

IHonb30BaTenbckne nepemenHbie B Scilab

B paboueii oOmactu Scilab MOXHO ompenensaTs MEepeMEHHBIC IS JAIBHEUIIETO WX
WCIIOJIb30BaHUs B PA3IMYHBIX BbIpaxeHHsX. OnpenenuTb NepeMeHHYI0 - 3HAYUT MPUCBOUTH el
Kakoe-mnbo 3HaueHue. OmepatopoM mpucBamBanus B Scilab sBusercs «=». Ilpomnemypa
npUcBavBaHUs OPOPMIISIETCA CIASAYIONIMM 00pa3oM: UM MEepeMEHHOM=3HAaYeHHUE MEePEMEHHOM.
Kaxnass mepeMeHHass mepen HCIOJIb30BAaHMEM B BBIPAXCHHU JOJDKHA OBITH ompeneneHa. B
npoTUBHOM ciydae Scilab BeigacT npenynpexacaue o6 ommoke [2].

[lepeMeHHBIM MOTYT OBITH TPHUCBOEHBI HE TOJBKO UHUCIICHHBIC 3HAUYCHHsSI, HAIPUMED
NepeMeHHas MOKET OBITh OlpesieNieHa Kak CTpoKa CUMBOJIOB. [Ipu onpenenennu nepeMeHHOM e
MOXET OBITh NMPHCBOEHO 3HAYEHUE PE3yJIbTaTa BBIYMCICHHSA. 10r/a B pe3yiabTaTre BBITIOJIHEHUS
KOMaH/Ibl Ha 9KpaH Oy/JeT BBIBEACHO: MM IIEPEMEHHON=pPE3y/IbTaT BhIUUCICHHUS [2].

Ecnu B TeueHne 0AHOTO ceaHca MPUCBOUTH HEKOTOPOE 3HAYCHUE paHee ONpEACTICHHON B
TOM CeaHce MEePEMEHHOH, TO B JaJbHEHIIeM MMEHHO 3TO 3HauyeHHe OyJeT HCMOIb30BATHCS
IpoOTpaMMOil  BO BCEX  BBIUMCIICHUSX,  COJAEpXAaIlMX  IepeMeHHylo. [oBopsar,  4TO
niepeMeHHas repeomnpezaeneHa [2].

CucreMHble IepeMeHHbIe U KOHCTAHTHI

[Ipu BeImonmHeHUM omeparuu, Scilab o0s3aTenbHO MpUCBaMBaeT ee pe3yabTaT KakKoi-
1100 TIEpEMEHHOM, eCcii B KOMAaHJHOH CTPOKE HET omepaTopa NMPUCBAMBAaHUS, TO Pe3yJbTaT
Oyzaer TMpHCBOEH CHCTEMHOW TIepeMeHHOH ¢ uMeHeM ans. [lepeMeHHYI0  ans MOXKHO
UCTIOJIB30BaTh B MOCIEAYIOMINX BBIYMCICHHUAX, HO €€ 3HAaUYeHUe OyJeT M3MEHSTHCS KaKIbIH pa3
1I0CJIE BBITIOJIHEHHST KOMaH bl 0€3 orepaTopa npucBanBanus [2].

AnNs — mepBbIi mpuMep cHUCTEeMHOM mepeMeHHOH. lMeHa Jpyrux CHCTEMHBIX
nepeMeHHbIX B Scilab HaunHatoTcs ¢ cumBoia %:

. %pi — gucino © (3.141592653589793);

. %e — gucno e=2.7182818.

OTH TIepeMeHHbIE HCIONB3YIOTCS B MAaTEMATHYECKHX OMEpaIusaX B KauecTBE KOHCTAHT.
VX 3Ha4eHUs HE MOTYT OBITh M3MEHEHBI TI0JIb30BaTeNneM [2].

MaremaTtudeckue onepauuu B Scilab

Jlis  BBIMONMHEHHUS TpocTedmux apudmernyeckux omepanuii  Scilab wucmons3yer
CIIeIyIOIIEe OrepaTopsl [2]:

+ CIIOKEHUE;

- BBIYHTAHUC;

* YMHOXEHHUE;

/ meneHue cieBa Hampaso;

\ neneHue crpaBa HaJICBO;

\ BO3BEJICHUE B CTEIIEHb.
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UToOB! BBIYUCIIUTH 3HAYCHHUE apU(PMETHUECKOTO BBIPAKEHHUsS, HEOOXOAMMO BBECTH €T0 B
KOMaHJHYIO CTPOKY M HaxaTh «Enter». Pe3ynbTar BeIuMcIeHUs TOSBUTCS B paboyeil 0061acTH.

[Tpu BBO/E BBIpaKeHHS NPUMEHEHA onepanus aeneHus cieBa «\». [lockonbky 3HaueHHe
BBIPQXXECHHUSI HE IPHUCBOCHO I0JIb30BATEILCKON MNEPEeMEHHOH, TO pe3yNnbTaT MPUCBAUBACTCS
CHCTEMHOM IepeMEeHHOM ans. Ecniu  BhIUKCIIIEMOE BBIPAXKEHUE JUIMHHOE M IKENATEIbHO
MEPEHECTH €ro  3alucCh Ha  CIEAYIOLIYI0 CTPOKY, TO B  KOHIIE HE3aBEepIICHHON
CTPOKH HE0OX0aMMO BBecTH TpHU (mim Oonee) Touku. Ilocie 3Toro MoxkHO Haxarth «Enter» u
pOI0JKATh HAOOp OCTaBINEHCS YacTH Ha CleAyoIei cTpoke [2].

Ecnu nmocie BBoga KoMaH/pl HaXaTh kiaBuily «Enter», To B pabodeii 001acTu mosBUTCS
pe3yNbTaT BBIMNOJIHEHHsS] 3TOM KoMmaHAbl. Ecnu pesynpTaT oToOpakaTb HE HYXHO, TO HaOOp
KOMaH/Ibl CJICAYET 3aBEPIIUTh CUMBOJIOM «;» [2].

IIpaBuiia padoThl ¢ BelmleCTBEeHHbIMU YHucJIaMu B Scilab

YucnoBele pe3yabTaThl MOTYT OBITh HpEACTaBICHBI C IulaBarouiel (Hampumep, 3.2E -
6, 6.42E+2), wiu ¢ puxcupoBanHoi (Hanpumep, 4.12, 6.05, 17.5489) Toukoii. Yucna B popmare
C TUIaBAIOIIEH TOYKOHM MpeACTaBleHbI B AKCIOHCHIMANBHOU (opme mE+p, roe m - mMaHTHCCA
(mesoe wM APOOHOE YKCIIO C JIECATHYHOM TOYKOH), p - mopsaok (menoe uucio). s Toro,
YTOOBI IEPEBECTH UYUCIIO B OKCIOHEHIMATBHOH (opMe K OOBIYHOMY MPEICTABICHHIO C
(UKCHPOBAHHOM TOYKOM, HEOOXOAMMO MAHTUCCY YMHOXHTD Ha JAECATh B CTENCHHU MOPsAOK [3].

[Ipu BBOE BEIIECTBEHHBIX YUCEI JJISI OTACICHHUS OPOOHON YacTH MCIONIb3YEeTCs TOUKA.
Scilab B kadecTBe pe3ynbTaTa BHIBOAUT TOJBKO BOCEMb 3HauYamMx Hudp. 3to GopmaT BeIBOJA
BEUIECTBEHHOI'O 4YHCJIa [0 yMonuyaHuio. Jljig Toro, 4toObl KOHTPOJIMPOBATh KOJIUYECTBO
BBIBOJIUMBIX Ha nevarb paspsaoB MPUMEHSIOT KOMaHAy printf c
3aJaHHBIM (POpPMATOM, KOTOPBIA COOTBETCTBYET IMpaBHJIAaM TNPHUHSATHIM JUISI 3TOH KOMaHIBI B
a3bike C.

3aganme. [IpousBecTy BEIYKCIIEHUS ¢ TOMOINBI0 akeToB Smath Studio u Scilab.
g’a-3
49
2. BerauciiuTh 3HaUeHHE apru(PMETHUECKOTO BRIPAKEHHsL. Y CTAHOBHUTH (pOopMaT
pe3yJsibTara: 5 3HaKOB MOCIIE 3aIsATOM.

2
X2+ y ,x=1,y=1
o[ x+1.15 2

y—+/1.15

3. Paccunrats BBIPpAXKCHUA B COOTBCTCTBUU C BAPUAHTOM. OtBert JOJDKCH coaep:KaTh M
3HAaKOB IIOCJIC SaHHTOﬁ; MEPEMEHHYIO X OIIPECACINTH B COOTBETCTBUU C 00J1aCTBIO OIMPCACIICHU .

_1+sin2(8+ x3)

Y= J8+x3

1. BeIuncIuTh 3HaUEHUE BhIpakeHus: b = ,a=-157,g=-1.2

sin®(x) — cos

,m=4,a=-5b=5h=1.

IMpakTnyeckas padora Ne3
IIpeoOpa3oBanue MaTeMaTHYEeCKUX BbIPAKeHUH
He.]]l) paﬁoTbli IOJIYYHUTh HABBIKU pa6OTBI C OCHOBHBIMHM KOMaHIAaMH MAaTEMATHUYCCKUX
MaKeTOB JJISi CHMBOJIBHOTO ITPeoOpa3oBaHusl anreOpaniyeckux BHIPAKECHHUMN.

CumMBoJsIbHBIC TPe0Opa3oBaHUs
[Iporpamma SMath Studio ymeeT BBHINOJIHSATh HEKOTOpPbIE CUMBOJIbHBIE ITPEOOPa30BaAHNUS,
Takue Kak akTopuzanus (BbLAETICHHE OOIIEro MHOXMTENA), paboTa ¢ IOKa3aTelbHbIMU
U JTIoTapu(HMUIECKUMHU BBIPAKEHUSIMU, MATPHIIAMH, B3SITHE TIPOM3BOTHBIX.
Jli1si CUMBOJIBHBIX Mpeo0pa3oBaHUi HE0OXO0AUMO 3aMUCaTh BHIPAXKEHUE U HAXKATh «—»
(;iu6o Ctrl+.). Ecam BBECTH 3TOT 3HaK MOCJIE MaTeMaTHUYECKOTO BbIpaXXeHUsI, OTBET OyeT
MOJIy4YeH B BU/I€ OOBIKHOBEHHOM JIPOOH.
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3aganne. OCyIiecTBUTH MPEOOPa30BaHMsI MATEMAaTHIECKHUX BBIpaXKeHUH B makere Smath
Studio.

1. Yopocruts Bepaxenue: (3sin(x)+2c0s(x))*+(2sin(x)-3cos(x))>.

2. Pa310XUTh YMCIIO HAa IPOCThIEe MHOXHUTEH: 1245.

3. IlpuBecTH BhIpakeHUE K IMOJMHOMY 110 repeMeHHol Y. 9+(3-2)y-2y(X+4y)

IIpakTuyeckasi pa6ora Ned
Pemenue ypaBHeHHMi M HEPABEHCTB
Lear padoThl: TOJyYEHHE HABBIKOB PEIICHHS YPAaBHEHUHW M HEPaBEHCTB C
UCIIOJIb30BaHUEM MaTeMaTh4eckux makeros Smath Studio u Scilab.

Pemenne ypapHeHuii u cucteM ypaBHeHuii B nakere Smath Studio

Pemienue HeJIMHEHBIX YpaBHEHUH
Jns pewieHus anreOpandeckux ypaBHEHMH ¢ OJHMM HeusBecTHbIM B Smath Studio
npeaycMotpeHa (QyHKIusISOlve, koropas, B 3aBHCHMOCTH OT THIA 3a/1a4yd, MOXET BKIOYaTh
1100 /1Ba, 10O YeThIpe apryMeHTa M, COOTBETCTBEHHO, MCIIOJIb3YET pa3Hble aJrOPUTMbI IOUCKA

KopHeii [1]:

1. solve(ypasHenue, nepemennas) - HAXOUT ACUCTBUTEIbHbIC KOPHU YPABHEHUS
OTHOCHUTEJIBHO YKa3aHHOU IIEPEMEHHOM;

2. solve(ypasHenue, nepemennas, 4ucio, 4ucio) - HAXOUT IeHCTBUTEIbHBIE KOPHU

yYpaBHEHUS Ha MMPOMEXKYTKE [UUCIIO0, YKCIIO | OTHOCUTEIHHO YKa3aHHOUW MEPEMEHHOM.
Korma ¢ynkuus solve umeer dyerbipe apryMmeHTa, CieAyeT IOMHHTh O JBYX €€
ocobenHocTsx [1]:

1. BHYTPH MHTEpBaJa MOXKET HAXOUTHCS 00JIee OJHOTO KOPHS, TOr1a OHU OyIyT
HaWeHBI BCE;
2. snauenus f(a) u f(b) momkHBI UMETH pa3HbI 3HAK.

Pemienne noJiInHOMHAIBHBIX YPaBHEHUI

Eciun ¢ynkuwms f(X) siBisieTcst MOTMHOMOM, TO BCE €ro KOPHH MOXHO OIPEICIIHTh,
UCIIONIB3ys  BCTpOeHHYH  (QyHKimio polyroots(v), rtamevV- BEKTOp, COCTAaBJICHHBIA W3
k03¢ durreHToB moauHoMa [1].

Tak kak MOJMHOM N-U CTENEHU MMEET POBHO N KOPHEHM, BEKTOP V JOJDKEH COCTOATH U3
(n+1) snementa. B ocHoBe BcTpoeHHO# (yHKItuu Polyroots(v) aexkar crieruanbHble YHCICHHbIE
QITOPUTMBI, a PE3YJIbTATOM €€ IEHUCTBUS SBISETCS BEKTOp, COCTABIEHHBIM M3 N KOpPHEH
paccMarpuBaeMoro moiauaoMa [1].

Pemenne cucreM HeJIMHEHHBIX ypaBHEHUI

Pemennem cuctembl HENMHEWHBIX YpaBHEHMI Ha3bIBa€TCsl TIPYIIA YHCEN, KOTOPBIE,
OyIoyud MOJCTABIIEHBl Ha MECTO HEM3BECTHBIX, OOpAIlalOT Kak[JO0€ ypaBHEHUE CHCTEMBI B
TOXKJIECTBO.

B Smath Studio TUTST perIeHus HCITOJTB3YIOT
byHKIHIO Foots(ypasuenusi, nepemennvle) [1].

Kak ypaBHeHUs1, Tak ¥ MIEpeMEHHBIC 3aaf0TCs ¢ moMoIIbio BekTopa ([TN «Matpuiisn»).
VYpaBHEHUS MOXKHO 33/]]aTh HEMOCPEJICTBEHHO B IIEPBOHAYAILHOM BHUJIE, I/I€ UCTIOIB3YIOT OYyJI€BO
paBHO. MOXHO TaKke TIpelBapUTENbHO TpHBecTH ypaBHenus k Buny f(x) = 0.
@yHKIMS 00tS HAXOJUT TOJIBKO JEMCTBUTEIbHBIE PELLICHUS.

Pemienue cucrem JIMHEHBIX YPaBHEHUI

OnvH U3 METO/IOB pelIeHHs] CUCTEM JIMHEWHBIX YpaBHEHHH - METO/1 OOpaTHON MaTpPHUIIBL.
Jnst pemieHrs cucTeM TaKuM CIIOCOOOM MCTIONB3YIOTCs onepatopsl [TU «Matpuiibiy.

Taxxe BO3MOXXHO pEIIEHHE CHUCTEM JMHEMHBIX ypaBHeHuUM MeronoM Kpamepa c
ucnonszoBanueM 11 «Matpuup» u «ApupmeTrka.
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Pemenue ypaBHeHHii U cucTeM ypaBHeHnmii B Scilab
Pemenne anredpanvyeckux ypaBHeHUil

JIroboe ypaBuenue P(x) = 0, rae P(X) - 3T0 MHOrouseH, OTJIMYHBIM OT HYJEBOIO,
Ha3bplBaeTCsl anreOpandyeckMM ypaBHEHMEM WIM IOJMHOMOM. Bceskoe anreGpanueckoe
ypaBHEHHE OTHOCHUTEIIBHO X MOYKHO 3alKCcaTh B BUJIC agX™+a X" - - ta, x+a" =0 [3].

Pemenue anrebpanyeckoro ypaBHeHus B Scilab coctout u3 nByx sramoB. HeoO6xoaumo
3agaTh MOJMMHOM P(X) ¢ momompio ¢yHkuuu poly, a 3areM HalTH €ro KOpHH, NMPHUMEHUB
dbyuknuio roots [2,3].

Wrak, onpenenenue noanHoMOB B Scilab ocymectsiser Gpynkuus poly(a, "x ["fl"]), rae a
- 3TO YMCJIO WM MaTpuUla YUCell, X - CUMBOJIbHAs NlepeMeHHas, fl - HeoOs3aTenbHask CHMBOJIbHAS
NepeMeHHas1, ONpeAesstomas crnocod 3aganus nonuHoma. CuMBOIbHaAs mnepeMenHas fl MoxkeT
MIPUHUMATh TOJBKO J1Ba 3HaueHus "roots" mnm "coeff" (coorBercTBenno "r" mumm "c"). Eciou fl=c,
TO OyneT chopMHUpOBaH MOTMHOM ¢ KOd(h(dUIIMEHTAMH, XpaHAIUMHUCS B mapamerpe a. Ecmu xe
fl=r, TOo 3HaueHMs napamMeTpa a BOCHPUHUMAIOTCA (QYHKLIMEH KaK KOpHHU, U1 KOTOPBIX
HEOOXO0UMO paccUuTaTh KO3PGHUIIMEHTHI COOTBETCTBYIOIIETO MoJinHOMa [2,3].

@OyHk1us roots(p) NpeAHa3HavYeHa Ui pellieHus areOpandeckoro ypaBHeHus. 31ech p -
3TO TOJIMHOM, CO3JaHHbIN (QyHKIHMEW poly ¥ mpeacTaBIsSIONMiA COO0H JIEBYIO YacTh YpaBHEHHS
P(x) =01[2,3].

TpaHcueHAeHTHbIEe YPABHEHUS

VYpaBuenue f(x) = 0, B KOTOPOM HEU3BECTHOE BXOJUT B apryMEHT TPaHCLEHJEHTHBIX
GyHKUIMH, Ha3bBIBACTCA TPAHCUCHIEHTHBIM YypaBHeHHMeM. K TpaHCHEHIIEHTHBIYpaBHEHUSM
IOPUHAISKAT MOKa3aTesbHble, JorapuMUUeckue U TpUroHoMmeTpuyeckue. B obmem ciydae
aHAIUTHYECKOe pelieHue ypaBHeHus f(x) = 0 MOXHO HalTH TOJIBKO JUIsl Y3KOro Kiacca
¢ynkuuii. Yamie Bcero npuxouTest pelaTh 3T0 ypaBHEHUE YUCICHHBIMU MeToamu [ 3].

UucieHHOE pELICHHE HENMHEHMHOrO YpaBHEHWs NPOBOJAT B JBa JTana. B Hauane
OTIENAIOT KOPHU YpaBHEHMs, T.€. HAaXOJAT JIOCTaTOYHO TECHbIE IPOMEXKYTKH, B KOTOPBIX
COJICPKHUTCS TOIBKO OJUH KOPEHb. DTH MPOMEXYTKH HA3bIBAIOT MHTEPBAJIAMU U30JISIIUN KOPHS,
OTpeNIeNIUTh UX MOXKHO, M300pa3uB rpaduk GpyHkuuu f(x) mwim moOeiM npyrum meronom. Ha
BTOPOM JTarie MPOBOAAT YTOYHEHUE OTACICHHBIX KOPHEH, WK, HHAUe TOBOPS, HAXOMAT KOPHU C
3aJaHHON TOYHOCTHIO [2,3].

Jlisa  pemieHuss TpaHCLUEHIEHTHBIX YypaBHeHMM B Scilab mnpumensitor ¢QyHKIuUIO
fsolve(x0,f), rne x0 - HavanpHOe mpuOMMKeHHe, f - QyHKIUA, omuChHIBaIOIAs JIEBYIO YacTh
ypaBHeHus y(x) = 0.

Cucrembl ypaBHeHUH

Ecnu 3aganbl m ypaBHEHUH ¢ n HEM3BECTHBIMU U TpeOyeTCsl HAalTH MOCIe10BaTENbHOCTh
U3 N YUCell, KOTOPbIE OJIHOBPEMEHHO YJIOBJIETBOPSIOT KaKAOMY M3 M YpaBHEHH, TO TOBOPAT O
cucreme ypaBHeHHH. J[ns pemieHusi cucteM ypaBHeHu# B Scilab Taxke NpUMEHSIOT (YHKIIHIO
fsolve(x0,f) [3].

3ananue. Peruth ypaBHenus B makerax Smath Studio u Scilab.
X+ 2 N 2—X N 4

1. Jlano ypasuenne X+ 1 1=X  X=1 Onpenennrs oxun u3 xopHeii ¢ momonusio
3alaHusl Ha4yaJbHOTO 3HA4YEHMsI, JPYrod ¢ IMOMOIIBIO 3aJaHus HHTEpBalla, KOTOPOMY
MPUHAUICKAT KOpeHb. HaliTm BekTOp KOpHEN ypaBHEHHs. Bce BBIYMCIIEHMS NPOU3BOJIUTH C

touHocThIO 0.00001.
2. HaiiTi Bce KOpHH MOTHHOMHANBHOTO ypaBHeHns: 2X* —21x° + 74x* —105x +50=0.
. . . cos(x)+y=15
3. Haiitu 01HO U3 pelieHuil cucTeMbl ypaBHEHHH YHCICHHO: )
2x—sin(y-0.5) =1

4. PemnTh cucTEMY JIMHEHHBIX ypaBHEHUH:
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0.65x1—-0.93x2 + 0.45x3 = -0.72
1.15x1+0.43x2-0.72x3=1.24
0.56x1—-0.18x2+1.03x3 = 2.15

IIpakTnyeckas padora Ned
IHoctpoenue 2D u 3D rpajduxon
Leas paGoThl: MONydyeHHE HABBIKOB PaOOTHI MO CO3JAHHUIO JBYX- M TPEXMEPHBIX
rpaMKOB B MAaTEMATUYECKUX ITaKeTax.

ocTpoenne 2D u 3D rpadukos B Smath Studio

IHocTpoenue nBymMepHbIX rpaguKoB

I'paduxu pynkuuu B Smath Studio ObiBaroT 2X Bum0B: 1ByxMepHbIe (2d) 1 TpexMepHbIe
(3d). Ins paboTel ¢ HUMH ecTh cnenuaibHas maHenb "['paduk". BecraButh rpaduk B pacuer
MOKHO HECKOJIBKUMHM CIIOCOOaMMU:

. 2d rpaduk MOKHO BCTaBUTH KomOuHarmei Shift + @;

. pu oMoIu MeHI0 BeraBka - ['paduxk.

Takum oOpas3oM, mpu co3fgaHuu rpaduka HeoOXoauMo BbIOpaTh B MeHIO BcTaBka —
I'padux — JIBymepnsiii (2D) unn HaxkaTh shift + @. B HmkHel yacTH MOSIBUBIIErocsl OKHA
BBOJUTCS UMs QYHKUMU WIM camMa (QYHKIMS. APryMEHTOM JOJDKHA OBITh TOJBKO IMEpEeMEHHas
«» (1.e. pynkuus umeer Buza f(x)).

YroObl MoCTpouTh IpadUKUd HECKOJIBKUX (YHKIMI B OJHOH cHUCTEME KOOpJUHAT,
Heo0X0auMO J100aBUTh (QUIypHBbIE CKOOKH, HaXaTh IPOOes, pacTAHYTh MX 3a YEPHYIO TOUKY B
IIPaBOM HUKHEM YIIy 10 TpeOyeMoro pa3mepa U 3aTeM BBECTH (DYHKLIUH.

Jlia n3MeHeHusl okHa rpadrka HEOOXOAMMO PAacTAHYTh €ro 3a OAHY U3 TPEX YEPHBIX
ToueK. Bpaienue posrka MbIIIM OPUBOAUT K MACIITAOMPOBAaHUIO Beero rpaduka B uesnom. s
MacIITaOMpoOBaHUs MO OCH aldcIucC HEoOXOIUMO NpPH BpalllEHWH POJIMKA JAepKaTb HaKaToi
knaumy Shift, mo ocu opaunar — Ctrl. JIBukeHue MblIy IpyU HAXKaTOM JIEBON KJIaBHILE BEIET K
pa3HOMYy pe3yJbTaTy B 3aBUCUMOCTH OT BBIOPAaHHOT'O 3HAa4YKa Ha MAHEIU: NepPEeMENIaeT CUCTEMY
koopauHat («Ilepememate», «Bpamarb», BKIIOUEHO MO YMOJYAHHIO), JMOO Macmrabupyer
rpadux («MacmrabupoBatby). [1ynkTel «I'padux Toukamm» u «'pa@uk JTUHUAMUY» U3MEHSIOT
COOTBETCTBYIOLIMI BHJ oToOpaxkeHus. Haxatme «OOHOBUTB» cOpachlBaeT Bce CclellaHHbIE
M3MEHEHUSI.

Crout oOpaTUTh BHUMaHME, YTO B OOBSABICHUU (PYHKIIMH MOXKHO HMCIIOJIB30BATh JIOObIE
uMeHa nepemeHHbIX.Ho rpapuk crtpouthcs Tonbko oTHOocuTenbHo "X" u "y". T.e BHyTpH
rpaduka GyHKIHUS J0JKHA OBITH BBI3BAHA C HCIOJIB30BAHUEM 3TUX NEPEMEHHBIX.

IocTpoenue TpéxmMepHbIX rpauKoOB

Tpéxmepnsblii rpaduk crpoutcs depe3 MeHio BceraBka — I'padux — Tpéxmepnsiii. B
HUKHEH 4acTH OKHA HYXXHO BBECTH MM (QYHKIMHU WIH caMy (YHKIMIO. APryMeHTaMH JOJKHbI
OBITh TONBKO «X» U «y». ['padmkn HECKONbKMX (YHKIHUH Takke CTPOATCA C MOMOIIBIO
(GUrypHbIx CKOOOK.

st popmaTupoBanus rpaduKka HYXKHO C/IeiaTh €ro aKTUBHBIM U YCTaHOBUTH KeJlaeMbIii
pazMep OKkHa. MacmTaOupoBaHue BpallleHUEM pOJIMKA OCYIIECTBISETCS sl BceX ocei
OJTHOBPEMEHHO. B 3aBHCHMOCTH OT BBIOPaHHOTO 3HAUKa HA MAaHENIH IpauK MOXKHO JIBUKEHHUEM
MBIIIY Bpauiarh (M0 yMOJIYaHUIO), MAaCIITaOUPOBATh WK MepeMelaTh. Takke TOCTYIEH BhIOOD
oToOpakeHHsl JTMHUAMH WM Toukamu. Haxarne «OOHOBHTH» cOpachiBaeT Bce ClellaHHbIE
M3MEHEHUSI.

IHocTpoenue rpaguka o To4YKam

Jliig mocTpoeHus rpaduka 1o ToukaM HY>KHO HCIIOJIb30BaTh MaTpulbl. [Ipu noctpoenun

JIBYMEPHBIX I'paUKOB, MaTpHIa COACPKHUT MHapbl KoopauHat X u Y. /i TpexMmepHbIX - 3Ta
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MaTpulla COJEPXKHUT Tpoiiku koopauHat X, Y, Z. Matpuna Ttakoro Qopmara crnocoOHa
oToOpakarhcs b Ha 3D-rpaduke.

Taxoit moaxoa K MOCTPOCHUIO TPadUKOB KaK MPABUIIO TpeOyeT mporpaMMupoBaHus. J{is
paboTHI C MAaTPUIIAMH MOTYT MOHano0uTcs pyHKImu augment, el(2), el(3), stack.

HocTpoenne 2D u 3D rpadukos B Scilab
IMocTpoeHue 1ByMepHbIX rpa¢uKoB
®yuxkuus plot

Jns moctpoenusi rpadukoB Buma y=f(x) B Scilab cymecrByer ¢ynkius plot. Dra
¢GyHknus Oblla 3HAYMTENBHO MOAM(MUIMpOBAHA HAa4YMHAs C 4-W BepcuM makera. Tak, mpu
npocreiiiieM ooOpamiernn K Gpyukiuu plot(x,y) Oyaer co3aano OkHO, B KOTOPOM OyIeT MOCTPOCH
rpaduk ¢pyukuuu y(x) [3].

Ecnu moBTOpHO 0Opatuthes Kk ¢yHkiuu plot, To Oyxer co3maHo HOBoe rpaduueckoe
OKHO U B HEM OyJIeT TIOCTPOCH HOBBIN TpaduK. J[jisi MOCTpOCHUST HECKOJIBKUX I'Ppa)uKOB B OJTHOM
cUCTeME  KOOpAMHAT  MOXHO  IOCTYNHTb  OJHMM M3  CIEYIOUIMX  CIIOCOOOB:
1. O6parutbes k ¢ynkuu plot cneayrommm obpasom plot(x1,yl,x2,y2,...xn,yn), rae x1, yl —
MacCUBBI a0CIMCC M OpJIMHAT MEePBOro rpaduka; X2, y2 — MacCHBBI a0CIIMCC M OPAWHAT BTOPOTO

rpaduka; ..., Xn, yn — MacCHBBbI a0CIICC U OPJIMHAT N-0T0 rpaduka.
Kaxnpiii rpaduk nzodpaxars ¢ nmomomsio GyHKIMU plot(x,y), HO mepen odpalieHueM K
byHKIISIM plot(x2,y2), plot(x3,y3), . plot(xn,yn) BBI3BaTh

xomanay mtlb_hold(' on') , koTopast 6G;I0OKHpYET peXKHUM CO3aHUsI HOBOTO OKHa [2,3].

OOpatuTe BHUMaHHE, YTO MPU MOCTPOCHHU TpadukoB mepBbIM crnocodboM Scilab
ABTOMATHYECKH HW3MEHSET IBETa H300paKaeMbIX B OJHON CHCTEME KOOpJIWHAT TpaduKOB.
Opnnako ympaBiATh LBETOM W BHJOM KaXJOro U3 HU300paxaeMbIX TpapUKOB MOXET U
MOJIb30BaTENb, JJISI 4YEro HEOOXOAWMO BOCIIOJIB30BAaThCS MOMHOM Qopmoit dyakmum plot:
plot(x1, y1, s1, x2, y2, s2, ..., Xn, yn, sn), tae x1, X2, ..., Xxn — MaccuBbl adciucc rpadukos; yl,
y2, ..., yn — MacCUBbI OpJUHAT TPauKoOB; s1, s2, ..., SN — CTPOKa, COCTOAIAS U3 TPEX CUMBOJIOB,
KOTOpBIE OMPEAEIsIOT 1[BET JIMHUM, TUIl MapKepa U TUIl JIUHUU TpadukoB (cM. Tabmd. 4.1-4.3), B
CTPOKE MOTYT MCIIOJIb30BATHCS OJIUH WIIK JIBa cuMBoIa [2,3].

IHapamempor ¢hynxyuu plot. Cumsonvl yeemos aunuil

. Y - KENTBIN;

. M - PO30BBIN;

. C - roTy0oii;

. I - KpacCHBI;

. 0 - 3EJICHBIN;

. b - cunwmit;

o W - OeJIbIii;

. K - uepHbIii;

Hapamempwr hynkyuu plot. Cumsonvl munos mapkepa:
. . - MOYKa,

. 0 - KPYJHCOK,

. X - Kpecmuk;

. + - 3nax "nuroc”;

. * - 36e300uKa;

. S - keadpam,

. d - pom6;

. V - mpeyeonbHUK 6ePUUHOU BHU3,

. N - mpey2onbHUK 8epULUHOL 86EPX;
. < - mpeyeoNbHUK 8ePULUHOLL B]1€60;
. > - mpeyeonbHUK 8ePUIUHOL 8NPABO;
. p - namukoHneunas 36e30a;

. h - wecmuxoneunas 36e30a;
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IHapamempwr pynkyuu plot. Cumeonvl munog aunuil.

. - CNJIOWHAsL,

. . NYHKMUPHAsL,

. -. WMPUXNYHKIMUPHASA,

. -- WMpUxoeasl.

®yukuusa plot2d

B o0uiem BUJIE oOparenue K byHKIIN UMeeT BUJ
[3]: plot2d([loglog] x,y,[keyl=valuel,key2=value2, ..., keyn=valuen], rae

. logflag — cTpoka u3 nBYX CMMBOJIOB, KaXKIbIi U3 KOTOPBIX ONPEAEISIET TUIT OCEH
(n- HopMmaibHast 0Ch, | — morapudmuyecKast 0Ch), 0 yMoJ4aHuio "nn";

o X — MaccuB a0cIycc;

. Yy — MaccuB OpAuHAT( WJIM MaTpHLA, KaXIblil CTOJIOEI] KOTOPOTO COACPKHUT

MacCHB OpJUHAT OYepPeIHOT0 rpaduka) (KOJIUIECTBO FIEMEHTOB B MACCUBE X U Y JOJKHO OBITH
OJIMHAKOBBIM ), €CITH X U Y — SBJSIFOTCS MaTPUIIAMK OJHOTO pa3Mepa, TO B ATOM CIIydae, KaKIbIi
cTON0EI] MaTPHULIBI Y OTOOPAXKACTCSI OTHOCUTEIBHO COOTBETCTBYIOIIETO CTOJI0IA MATPHIIBI X;

. keyi=valuei — mocieoBaTeIbHOCTL 3HAUCHHI MMApaMETPOB TPaGuKOB, BO3MOKHBI
CIIEAYIONINE 3HAYEHUS MapaMeTpoB: style — ompenenser MaccuB (Mas) YMCIOBBIX 3HAYCHHN
nBeToB rpaduka (id mBera), KOJIMYECTBO DIIEMEHTOB MAaCCHBAa COBIANACT C KOJHMYECTBOM
M300paxkacMbIX IPauKOB, 10 YMOIYAHUIO, TIO YMOJTYAHHUIO MIPEICTABISET COOOH MAacCHB masi=i,
[BET i-il INHUK COBIAJaeT C HOMEPOM 1, 1715 hopMupoBaHus id COOTBETCTBYIOUIETO IBeTa (Ko1a
I[BE€Ta) MOXKHO BOCTIOJIB30BaThCs (PpyHKIMEH color, koTopas nmo Ha3Bauuio (color("user")) wimm
koxy grb (color(r,g,b)) uBera Qopmupyer HyxkHbI id (kox) uBera. Ecnaum 3nadenue ctums
OTPHIIATEIIBHOE TO ATO OyJET TOUSUHBIH IrpaduK 0e3 COSTUHEHUS TOYEK MEX Ty OO0 JTMHUSIMHU.

. rect — sToT BeKTOp [Xmin, ymin, Xmax, ymax| omnpeneyiser pasMep OKHa BOKPYT
rpaduka;
. frameflag — mapamerp ompezenser OKHO B KOTOpOM, OyneT H300paarhbCs

rpaduK, OH MOXXET NPUHUMATH CleAyonme 3HadyeHus: () — He BBIYMCIATH pa3Mephl OKHA,
UCIOJIb30BaTh 3HAUEHMS 110 YMOIYAHUIO WM 3HAYeHHUs U3 MpeabLaylero rpaduka, 1 — pazmep
OKHa OIpeneNsieTcs apaMeTpoM rect, 2 — pa3Mep OKHa OMNpEeseTcss U3 COOTHOLIEHUS] MEXIY
MUHMMaJIbHBIM WJIM MaKCHUMaJbHbIM 3HAUEHUSIMH X U Yy, 3 — pa3Mep OKHa ompejaessercs
napaMeTpoM rect B B H30METpPUUECKOM MacuiTabe, 4— pa3Mep OKHa Omnpenenserca u3
COOTHOIIEHUS MEXJy MHHMMAIbHBIM WJIM MaKCUMQJIbHBIM 3HAueHUWSIMM X H Yy B
M30METPUYECKOM MacuITale;

. axesflag - mapamerp, KOTOpBIi oOIpeaeNnseT paMKy BOKpYr rpaduka, cieayer
BBIIETIUTH CIIEAYIOIIME 3HaueHus 3Toro mapamerpa: 0 — HET paMKu BOKpyr rpaduka; 1 —
n300pa’keHre paMKH, OCh y CJeBa; 3 — M300pa)keHHe paMKH, OCh Y CIpaBa; 5 — n300pakeHue
oceil mpoxosamux yepes Touky (0,0);

. nax — 3TOT MapaMeTp HCHONb3YIOT, eciau mnapameTp axesflag paBen 1, nax
IPEJICTaB/IsIET MACCUB U3 YeThIpeXx 3HaueHui [nx, NX, ny, Ny| — rae Nx (Ny) — yuciio OCHOBHBIX
neneHuit ¢ noanucsamu noja ocbio X (Y), nx (ny) — 4MCI0 IPOMEKYTOUHBIX JICIEHUM;

. leg — cTpoka, onpeaessronast JIEreH bl I KaXI0ro rpaguka, CTPYKTypa CTPOKH
takas: "legl @leg2@leg3@...@legn", rne legl — nerenna nepsoro rpaduxka, ..., legn — nerenga
nepBoro rpaduxka.

[Tpumep mocTpoeHHst HECKOIBKUX IPpaMKOB Pa3IMYHOIO I[BETA IPUBEICH HIDKE:

X=[-2*%pi:0.1:2*%pi];

y=[sin(x); cos(x)];

plot2d(x,y",style=[color("red"), color("blue™)]);

®ynknus plot2d

Oynknuio plot2d [3] MOXHO HCIONMB30BaTh JUISI TIOCTPOCHUS TOYCUYHBIX rpadukos. B
9TOM citydae oOpameHue Kk Gynkiuu umeet Bug plot2d(x,y,d), snecs d — oTpunatensHoe YUCIIO,
oTpeeNsolee TUIl MapKepa.

Odopmirenue rpadpuxos
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PaccmoTpuM ocHOBHBIE BO3MOKHOCTH Scilab o odopmiienuto rpadukos.
H3zo0pasicenue cemxu na epaghuxe. J{ns n300pakeHUs] CETKH CIEIYET BOCIIOIB30BaThCS
¢dynkuueii xgrid(color), color onpenenser id uBeTa JIMHUM CETKH.
3aroJioBKM Ha rpaguke
Jlnist BBIBO/IA 3aTOJIOBKOB Ha rpaduke ciykuT pynkuus xtitle(title, xstr, ystr), 3mecs title —
Ha3BaHUe rpaduka, Xstr — Ha3BaHue ocu X, ystr - Ha3BaHUE OCH Y.
Hanecenue Jieren Ha rpaguk

Jst HAHECEHUS JIeTeH I Ha rpaduk CITYXKHT byHKIHS
legend(legl,leg2,...,legn[,pos][,boxed]), rae legl — ums nepBoit jereHabl, leg2 — u¥Ms BTOpOU
JIeTeHIpI, ... , legn — WMs N-d JIereHbl; POS — MECTOPACIIOJIOKEHHE JIETeHIbl: | — BEepXHEM

IIPaBOM YTy (II0 YMOJIYAHUIO), 2 — BEPXHEM JIEBOM YIIIy, 3 — HUXKHEM JIEBOM YTy, 4 — HUKHEM
IpaBoOM yIay, 5 - ompenesseTcsl Mojb30BaTelieM IMociie u3oOpaxeHus rpaduka; boxed —
JoTHYecKasl IepeMeHHas (110 yMmMoia4aHuio %t), KOTOpas ONpENeseT pUcOoBaTh WIM HET PaMKY
BOKPYT JIET€H/IbI.
Kpome Toro, Scilab mno3Bonser mnocie BbBOAa TpaduKa TIMEpPeHTH B PEKUM
dbopmaTupoBanus ¢ momoibio komanael Edit — Figure proterties B okHe rpaduk.
IHocTpoenue TpexmepHbIx rpapuxos B Scilab
B nenom mporecc noctpoeHus TpexmMepHoro rpaduka MOXKHO pasz[eluTh HAa TPU dTama
[3]:
1. Coznanue B o0nactu mocTpoeHus rpaduka mpsiMOyroIbHON CETKHU.
2. Bpruucnenue 3Ha4eHUN GYHKIIUU BO BCEX Y3JIaX CETKH.
3. OOpartenue K GyHKIIUU OCTPOSHUS TPEXMEPHOM rpaduku.
®ynkuus plot3d u plot3d1
B Scilab noBepxHOCTh MOKHO MOCTPOUTH ¢ nomolsio GyHkiui plot3d wnu plot3dl. Hx
OTJIMYUE COCTOUT B TOM, 4TO plot3d cTpOMT MOBEPXHOCTh W 3aJMBAcT €€ OJHUM IBETOM, a
plot3d1 cTpouT moBepXHOCTH, Kaxkaas suelika KOTOPOl MMEEeT LIBET, 3aBUCAILIUN OT 3HAYCHUs
(YHKINHU B KQKJJOM COOTBETCTBYIOLIEM Y3JI€ CETKH.
Obparnienne Kk QyHKIUAM CIEeIYIOIIEe:
plot3d(x,y,z,[theta,alpha,leg,flag,ebox] [keyn=valuen]),
plot3d1(x,y,z,[theta,alpha,leg,flag,ebox] [keyn=valuen]),
3/1€Ch X - BEKTOP -CTOI0€1 3HAaUeHH abciuce;
Y - BEKTOp -CTOJIOEI] 3HAUCHUI OpAMHAT;
Z - MaTpuIla 3HAYCHUH PYHKIINH;
theta, alpha - neiicTBuTenbHBIC UKCTa , KOTOPBIC ONMPEACISAIOT B Ipagycax chepudyecKue
KOOPJAWHATHI yriia 3peHust Ha rpaduk. [lompocty roBopsi, 3T0 yrodi, moa KOTOPbIM HaOII01aTeNhb
BUAMUT OTOOpa)KaeMyro ITOBEPXHOCTH;
leg - moanucK KOOPAMHATHBIX Ocell rpaduKa;
flag — maccuB, cocrosimuii U3 3 IENTOYMCICHHBIX MapaMeTpoB [mode,type,box]. 3mech
mode - ycTaHaBIMBAET LBET MOBEPXHOCTH.
ebox - onpenensier rpaHUIBI 00JIACTH , B KOTOPYIO OyIET BHIBOAUTHCS MIOBEPXHOCTH , KaK
BEKTOp [Xmin,Xmax,ymin,ymax,zmin,zmax|. DTOT HapaMeTp MO>KET HCIOJb30BaThCA TOJBKO
IpY 3HAYEHUH NapaMeTpa type=1;
keyn=valuen - mocnemoBaTenbHOCTh 3HAUYEeHUH CBOWMCTB Tpaduka keyl=valuel,
key2=value2,....keyn=valuen, Takux Kak TONIIMHA JIMHUW , €€ IIBET , LBET 3aJIMBKU (poHa
rpadM4IecKoro OKHa, HAIMYHe MapKepa U Jp.
Takum ob6paszom, ¢ynkuuu plotdd (plot3dl) B kauecTBe mapameTpoB HEOOXOIUMO
nepeaaTh NPsSMOYTOJIEHYIO CETKY W MaTPHILy 3HAUSHHH B y3JIaX CETKH.

3aganue. [loctpouts rpaduku NPUBEICHHBIX HUXKE PYHKIIUM.

1. Iloctpoiite rpaduku GyHKIUHA.
‘ DyHKIMA OJHON ‘ ITonsipHas cucrema ‘ DyHKIMA IBYX |
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nepeMeHHOI KOOPJHMHAT HepeMEHHBIX
32 1 x=t 37 (x y
y=—gt+—+— \ z =sin| — |cos| =
X x° X y=t —6- arctg(t) y X
2
iy = 0L
2. OTob6pa3uTh rpaduvyecku nepeceyeHne NoBepXHOCTEH 10

. X-y
f2(x,y) .—5003(3)

IIpakTnyeckas padora Ne6
JAnddepeHunajbHoe U HHTErPAJIbHOE UCYHNCIEHUE
Leasb pabdoThl: MOTyYeHNE HABBIKOB HAXOXKIACHUS MPOU3BOAHBIX (DYHKIMH M peuieHus
MHTETPAJIOB C HCIOIH30BAHHEM MAaTEMaTHUYECKUX MTaKETOB.

JuddepeHunanbHoe H HHTErpajibHOE HcuncieHue B Scilab

HNurerpuposanue B Scilab

Berancnuth onpeneneHHblid uHTErpas B Scilab MoxxHO mpu momomm GyHKIMU int (a, b,
f), tne a u b —HWKHUNA ¥ BEpXHUI Tpeleibl HHTETPUPOBAHMSI COOTBETCTBEHHO, f — ums
HOJIBIHTEr paIbHOM QyHKITHH [2].

Haxoxnenue uaterpasia OyeT BBINISAICTh CIACIYOIM 00pa3oMm [2]:

-->function y=f(x),y=3*cos(x/2) endfunction

-->intg(0,%pi,f)

ans =6.

Boruncienne npou3sBoaHoii B Scilab

B Scilab M0HO BBIYKCIATH MPOU3BOJHYIO (YHKLMHU B 33JJaHHOM Touke. Berumcienue
npoucxoauT npu nomoury koMmauasl numdiff(f,x0), rne f — ums qudpdepenurpyemoit GpyHkmun
HepeMeHHOM X, X0 — KOOpAKMHATa TOYKH B KOTOPOH HEOOXOANMO BBIYMCIUTH IPOU3BOIHYIO [2].

3a/1a}me. Haiitu IIPONU3BOAHBIC CI)YHKI_II/Iﬁ W BBIYUCIIUTD 3HAUYCHUS 3a/IaHHBIX UHTCTPAJIOB.

1. Jlana ynxmas f(x)= ZXX—l ,maitrn 1'(0), (1), £"(2).

2. Beruncnurh OIMPEACIICHHBIC NHTCTPAJIbI
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Yxka3anust kK caMmocTosiTe/1bHOI padore cTyaeHTOB (CPC) 1 KOHTPO/IbHBIE BONPOCHI 1JIs1
OllcHUBaHUA

Buj camocrosiTe1bHOM padoThI:
1. BrimonHeHNE HHANBUIYATBHBIX 3aaHUH.
2. Texymas mpopaboTka TEOPETUYECKOTO MaTepuana y4eOHUKOB M JICKIHI, B TOM YHCIIe
TEM, BBIHECEHHBIX ISl CAMOCTOSITEIBHOTO U3YUYEHHUS:
e Pemenne 0oOBIKHOBEHHBIX U GdEepeHINATbHBIX YpaBHEHHH B makeTax Smath
Studio u Scilab

e Pemenne nuddepeHanbHbIX ypaBHEHUN B YacCTHBIX NMPOM3BOJHBIX B IaKeTax
Smath Studio u Scilab
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e [IporpammupoBanue B nmakerax Smath Studio u Scilab

H3yyeHne mporpaMmsbl Kypca:

Ha nekumsx mpenojaBartenb paccMaTpHBaeT BONPOCH IPOTPaMMBbl Kypca, COCTAaBICHHOH B
COOTBETCTBUHM C TOCYIapCTBCHHBIM OOpA30BaTENIbHBIM CTaHIapTOM. M3-3a HEI0CTaTOYHOro
KOJIMYECTBA AyIUTOPHBIX YacOB HEKOTOPHIE TEMbl HE YAAeTCS OCBETUTh B IIOJIHOM OOBEME,
NOATOMY IIpEroJaBaTeib, MO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BONPOCHI BBIHOCHT Ha
CaMOCTOATENFHYIO paboTy CTYAEHTOB, PEKOMEH/YS TY WIH UHYIO JTUTEPATypy.

Kpome »3Toro, mjst Jydmiero OCBOCHHMsI MarepHania ¥ CUCTEMaTH3allid 3HAHUN 110
JTMCUUIUIMHE, HEOOXOJMMO TIOCTOSIHHO pa30HpaTh MaTepuaibl JEKIUH 110 KOHCICKTaM H
yuyeOHbIM mocobusM. B ciiyuae HeEoOXomuMOCTH oOpamarbcs K  IPENoaaBaTeNlio  3a
KOHCYJIbTAI[UEH.

KoHTpoJibHBbIE BOIPOCHI

OCHOBHbIC TAKETHI MPUKITAIHBIX IPOIPAMM U HX OCOOCHHOCTH.
Smath Studio u Scilab kak maker IpUKIaIHBIX IPOIPAMM.
Crioco0s! npencraBienus nadopmaiu B Smath Studio u Scilab.
ITepemennsie B Smath Studio u Scilab.
Oyukiuu B Smath Studio u Scilab: ocHoBHBIE 1 HOTIONTHUTENBHBIE.
Pemienue nunHeiinbix ypaBuenuii B Smath Studio u Scilab.
Permenne cucteM JIMHEWHBIX ypaBHeHuid B Smath Studio u Scilab.
Pemienne Henuueitnpix ypaBHenuit B Smath Studio u Scilab. Tounsie u
YHCIICHHBIC PEIICHUS.

9. I'paduku B Smath Studio u Scilab: nasnadenue, Turbl, criocoObI 3a1aHUS.

10.  I'paduku npocreiimmx ¢ynkuii B Smath Studio u Scilab.

11.  Odopmienue rpadukos B Smath Studio u Scilab.

12. T'paduku CIOKHBIX, MapaMETPUUYECKUX U HESIBHO 3adaHHBIX (QyHKuud B Smath
Studio u Scilab.

NG~ WNE

Cnucok UCNoJIb30BAHHOI JIUTEPATYPHI

1. Tpounxkas O.H.IIpumeHeHune mnakeToB MNPHUKIAJHBIX MpOrpaMM B MaTeMaTuke: ydeO.
nocobue / O.H. Tpounkas, H.H. Koneunas; Ces. (Apktuu.) ¢enep. yH-T um. M.B.
JlomonocoBa. - Apxanrensck: CA®Y, 2015.- 100 c.

2. Tpomun U.C., Muxaiinosa O.U., Muxaiino A.B. UncieHHBIE U TEXHHYECKHAE PaCUCThI B
cpene Scilab (IIO ana pemieHus 3amad YUCICHHBIX U TEXHUYECKUX BBIYMCICHUN):
yuebHoe nmocobue. — Mocksa: 2008. — 65 c.

3. AnekceeB E. P. Scilab: Pemenne wunxkeHepHbIX W MaTemaruueckux 3amad / E. P.
AnekceeB, O. B. UYecnokoBa, E. A. Pymuenko. — M. : ALT Linux ; BUHOM.
JlaGopatopus 3Hanuii, 2008. — 260 c.

19



