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_ IMTPOrPAMMHMO-TEXHUYECKUE

= CPE/CTBA

B.B. Tapaw4yk, 4.¢.-M.H., npogeccop, 3a-
BEAYIOUMNIA Kapenpon KOMIbIOTEPHbIX TEexHO-
norui W CUCTEM QakynsTeta npukiamqHon
maremartuku i uHQopmMatiiku Benopycckoro
rocyaapCTBEHHOrO YHUBEPCUTETA,

B.A. KynuHkoBuu, accucteHT kagenpesi
KOMOLIOTEPHLIX TEXHOMQrMKW 1 cucTeMm ga-
Kynbrera npuknagHom mMaremMatuky u uvH-
dbopmaTikin Benopycckoro rocyaapcTBEHHO-
ro YHuBepcurera

O npozpammuposaHuu 6 cucmeme
Mathematica uHmepakmueHvix 2padguvecKux
NpUI0dKeHul

BeepeHue

B patorte «O nogrotoBke W pacrpocTpaHeHmm Ha 6ase cuc-
Tembl Mathematica WHTEPAKTUBHbLIX rpadu4eckmx npuioxeHun» [1]
OMUCaHbl BO3ZMOXHOCTA U PEeKOMEHOAUWW MPUMEHeHUA CUCTEeMb
Mathematica, ¢opmaTta BblHMCAseMblx gokymeHToB CDF, moayneii
KONNekuMn OemMoHcTpauMoHHLIX npoekToB komnadHwu Wolfram, ko-
TOpPLIE YNPOWAIOT CO3AaHue, DACWMPAINT CpaHuubl cBOGOAHOIO
PacnpocTpaHeHns ANeKTPOHHbIX MHTepakTUBHLIX 00pa3oBaTenbHkIX
pecypcos. lpuseneHbl MepeyHin nporpamMmmMHbIx MOAynel, Wcnone-
30BaHWe KOTopbIX NPpW MpenogaeaHniy 3Ha4YuTesNbHO MOBLICUT CTe-
MeHL ycBOeHMs marepuwana. B Hacrtoswen pabore npueBeneHbl U
NOACHAIOTCA KIIOYEBLIE KOHCTPYKUWWM KOOOB NPOrpPaMMHBIX MOAy-
nert M3 PeKoMEeHAOBAHHLIX K MNPUMEHEHWIO NPOEKTOB KOMIeKLMM
Wolfram Demonstrations [2], a Takke HekoTopbeie apyrue $yHKUUM
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W oonumu asbika cuctemsl Mathematica, BxnioveHwe KOTOpbIX 0BSA-
3aTenbHO, ecnu npepnonaraeTtcs pabora nog ynpaeneHvem CDF
Player ¢ mHTepaktuBHbiMi OOKymeHTamu dopmara CDF [3].

O nporpaMMUpPOBaHWM MHTEPAKTUBHbBIX NPUMIOKEHWA

HTepakTuBHLIe 3NEKTPOHHBLIE pecypchl MpW npenogasaHum
aucumnnvdel «KomnelotepHas rpadiika» MCNONL3YIOTCA Ha Bcex aTa-
nax, MpveegemM W NMOACHWUM KOMMOHEHTE! NparpamMHblx Moaynei, we-
MOML3YEMbIX MPXU NOLrOTOBKE 3NEKTPOHHBIX UHTEPAKTUMEBHLIX DECYPCOB,
KOTOPbIE BbLIOAKTCH CTyAEHTaMm Npyu uadydeHurn Tem «eomeTpuyeckue
npeobpazosadua 8 2D v 3D. MaTtpuyHoe npeacTaBneHve, KomMnosn-
ums 3D npeobpasoBaHuit» 1 «JIMHENHBIE, HENWHEWHbIE PUABTPbI:.

KpomMe O0KYMEHTOB C TeOPWUEer, MOACHEHWAMW U UNNKCcTpa-
LUMAMIW anropuTMOB Npeobpa3oBaHuiA CTydeHTaMm B 0BCcyXaaembix
6nokax ONna OCBOEHMA npeanaralnTca MporpaMmMHbie MOLYM
Understanding3DRotation+.cdf n ConvolutionLinearkiltering+.cdf,
KOTOpble aganTuposaHel nNo opurnHanam [4] (chenadH nepesog Ha
PDYCCKWUA, YTOYHEHbI Ha4anbHbIE pakypcbl WM macwTtad npocmaTpa,
3amMEHEeHbl NCXOOHbIE uaohpaxeHus, A0OaBNEHbl NOACHEHWUR Yac-
Tel kopa).

MucTpymeHTel npunoxedna Understanding3DRotation+ w
NORCHEHWS COCTABHLIX YAaCTei CLeHbl OKHa MPOeKTa NOKasaHbi Ha
pucyHkax 1-3; B kagpbl BbIBOAE Ha pucyHkax 2, 3 pobasnedbl
BCTaBKW (hparMeHTOR MaHenei Co 3Ha4YeHWsaMW napameTrpoB reo-
METPWUW WU pakypca Habnwaewws. Ha pucyHke 1 B nesol 4acTtu
NnokasaHel 3NeMeHTsl NaHenn yrnpasneHus, cnpasa — cuexa.

CueHa BCex WNNKCTpauuMh BKIKOHaET: OoKammMIawwnia kyb c
noanMcAMM WM pPasMeTKon Oced (COOTBETCTBEeHHD ocu X, Y, Z u
X MoAnNMCK OaHbl KPacHbIM, 3eneHbiM, CUMHUM LBeTamu); ucxon-
Hblh M Npeobpa3oBaHHLIM 0BBLEKTEI; MNOCKOCTL U OCk NOBOPOTOB.
B npuBeneHHoOM npuMepe cueHa pasmepa 10x10x10, Hayano kKo-
opAMHAT B LEHTPE CueHbl, nonoxeHwe Habnwogarens (B yCROBHLIX
eOVHVLEX XapakKTepHOro pasmepa CufHbl, KOTOpLW B TNpuMepe
pageH 10) — {1.4, -3.1, 1.3}, ncxoaoHelh 06bLEkT — kKyB pasmepa
3x3x3. PucyHok 1 wnnoctpupyeT npeobpasoBaHue nosopoTa Ha
180° Bokpyr ocw Z, wz = 1, BCe Opyrue napameTphl Wynesbie.

Ha wnnoctpauusix 1-3 U3MeHeHWe 3HaYeHMid wx, wy, Wz
cbecne4ynBaeT NMOBOPOThI, UBMEHEHUE PX, PY, Pz — NepemelleHue
B COOTBETCTBYIOLWEM HanNpasneHun, uameHeHwe & — 3apaHune
MTOrOBOrO yrna nosopoTa WUCXOAHOro 0BbLekTa BOKpYr Ha3Ha4YeH-
HOM OCU (C Y4€TOM MOBOPOTOB MMAOCKOCTW W COBWUIOB).
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Puc. 1. DparmMeHT naHeny ynpasneHus, OkHa BbIBOAa C NOACHEHWAMIA
00bEeKTOB CUeHbl, Kaapa C pesy/ibraramu

PyUcyHOK 2 wnniocTpupyeT npeobpasoBaHue nepeMeLlleHus,
' npa dparMeHTa B BEpPXHEM psay — NepeMelleHne B Hanpabie-
Hu X ¢ px = -0,5 (cneea) n -1,5 (cnpasa), B HUXHEM pALYy —
NONONHUTENBHO K pX = -1,5 elwe B HanpasneHan Y Takke [Ba
sapuanTa: py = -0,5 n -1,5; BO BCex npumepax 31O cepuw
wz = 1, @ = 180°, ppyrve napameTpbl Hynesble,

BaxXHO OTMETUTb, 4TO Mpu GOPMUPOBAHMW WN30BPaxXeHUn
agToMaTuyeckn otpabartbiBalOT anropuMTMbl OTCEYEHUd, Tak Npw
px = -1,5 py = 0 suaum npasyio 4acTe ky6a, npu px = -1,9
py = -1,5 — OTCeYeHbl fieBas WU nepefHAs HacTu.

B nporpaMMHOM NPpUIOXeHUn MOXHO nepemellatb v Noso-
pauuBaTh NONy4Yaemylo CLEeHy, MeHAaTb pasmep kaapa rpadukn,
Kaxnoe neicTeve ynpasneHus (nosBopoT, NepemelleHne) MOXHO
BbINONMHATL, 3anasas 3Ha4YeHWe napaMertpa B none ssoga wnwn ne-
peMelleHuem BeryHka, TakKe MOXHO 3anyckatb npocMoTp C as-
ToMaTU4eCKMM W3MeHeHnemM nieboro w3 npueBedeHHLIX napameT-
POB; WHCTPYMEHTaMu ynpaBneHWa BuIBOLOM BWAEC MOXHO
peryiMposaTte CKOPOCTb W HarnpasneHue npokpyTkn BUAEO, BO3-
MOXHa nollarosasi cMmeHa kanpos. Lar uameHeHus sHaveHwin na-
paMeTpPOB MOXHO 3adasaTe B KOfe, B MPOTMBHOM cinyyae Oypet
NCNONb30BATLCH 3HAYEeHWe NOo yMONYaHuio; 3apaHue rpaHAl WH-
Tepeana ofBssarensHo. B Moayne AadHel KOMMeHTapun K OCHOB-
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Puc. 2. ®parmeHTsl OKOH NpUNOXeHua C pesynstatamu npumMeHeHus
NPeobpa3oBaHns NMepemeLleHia

HbIM QYHKUMAM 1 ONuUMsSM KOAa, YTOBLI CTYAEHTEl MO BHOCUTH
MSMEHEHWA, a TaKxe 3auMCTBOBATL NPWEMbI HANWCAHWS MPOorpam-
Mbl, YNPaXHATLCH, WCMONb3Yys Apyrve rpadmuyeckmne npummmam'n
purypbl. Hanpumep, nosicHAn WCMONb3OBAHHYIO B KoOe DYHKLUID
dhopMupoBaHma n seiBoga rpaduku Graphics3D, npennaraetcd B
KayecTse WCXOAHOro ob6bLekTa BMECTO npuMUTMBa Ky6 (Cuboid)
MONY4UTb WU30DPaXeHUs C LUUAWHAPOM wnu chepoit, KOHYCOM 1
Ap. (Sphere, Cylinder, Cone, Ball, Parallelepiped, Prism, Pyramid).

Kniouesslie ¢pyHkummn n onummu ncxonHoro koga

B 4actin odopmneHna, HacTpolku Buaa OGBEKTOB CLEHblI B
YNPaXKHEHWA BKNKOYEHb! MOACHEHUS:

* npaeui  NOArOTOBKM  COMPOBOXAAKWMWX  Fnoanucen
(FormatType, BaseStyle, Style, TraditionalForm, StandardForm

31
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Puc. 3. ®parmeHTol OKOH NPUNIOKEHWA G PE3YNLTATEAMKW NPUMEHEHWA
npeobpa3oeaHys NOBOPOTOR

FontFamily, FontSlant, FontSize, AxesStyle, LabelStyle, TicksStyle,

GridLinesStyle, MeshStyle, BoundaryStyle, FillingStyle, ClippingStyle);
« CnocoboB 3agaHus TOAWMHLIL U Tuna nuHuKM (Thickness,

AbsoluteThickness, Dashed, Dotted, DotDashed, Thick, Thin);

* BapuWaHTOB 3afaHuA LBETOB, MPO3PAaYHOCTU WU MMUTALIMK
ocselweHua (Colors, Graylevel, RGBColor, CMYKColor, LABColor,
ColorFunction, ColorFunctionScaling, Opacity, Lighting, Specularity);

« ONUMW  ynpasneHuss kagpom  BoiBoga (ImageSize,
PlotRegion, PlotRange, PlotRangeClipping, AspectRatio, BoxRatios,
Scaled, BoxStyle).

OTHOCUTENLHO NPUMEHREMLIX B mMoayne ¢yHkumi npeobpa-
3oBaHuna RotationTransform, TranslationTransform — gononHuTens-
HO 3anucaHbl NOSICHEHMA W YNpaXHeHus, 4ToObl CTYOEHThl OCBOW-
nn dyHkumn cuctemsl AffineTransform, GeometricTransformation.

32

UHCTPYMEHTLI M OKHO npunoxedus ConvolutionLinearFiltering+
nokasaHbl Ha pucyHkax 4-6. Peaynbratbl BbINONHEHWS MOAYNS
BKMOYAIOT CReayiowme anemMeHTs: BeryHku Ona 3agaqvs 3HaqYeHui
MaTtpuubl MCNONb3yemoro GuneTpa; KHOMKW BeiBopa dunbTpos,
BKJ/IHOYEHHBIX B KOMMNNBKT OCHOBHLIX; ABA M300PaXeHWa: WCXoaHoe
(chesa) n obpabotaHHoe C NOMOLWILIO BbIDpaHHOro ¢uneTpa (cnpa-
Ba). MNonb3oBarens MOXET 3a0aTe NPOWIBONLHYIO MaTpULy dunbTpa,
C KOTOPbLIM Byaer npousBoanTLCA MpeobpaszoBaHue, wnu BbIBPaTHL
O[MH U3 npeanaraemMblx CTaHLapTHLIX GUNLTPOB, CPean KOTOPLIX
eCTe QUNLTP CO CNYYalHO CreHepupoBaHHLIMKA 3HAYEHWAMM.

PUucyHkn 4 v 5 unnioctpupylor obpabotky ¢ nNOMOLLLID 0f-
HOMO W3 CTaHaapTHbIX NUHEeRHLIX GUNLTPOB; MaTpuua 3a038eTCH B
MCXOOAHOM Koae momayns. Ha pucyHke 6 npeacrasneda AeMOHCT-
pauns padboTbl NUHEHHOro GuneTpa, 3Ha4YeHus KQTOPOro 3afanT-
CHl Nofb30BaTenemM C NOMOLWbID 3NEMEHTOB ynpasneHws. 3Have-
HUA MaTpulbl GUNbLTPa MOXHO BBOAWTL BPYYHVIO NMOO M3MEHNTL
nepemeweHmnem Berydka. WUtorosas marpuua npeactasneHa B
BEPXHEM NEBOM yrAy.

Mpu noaroToBke OAaHHOrOo MOAYNS KPOME MNepevYmMCneHHbIX
Bullwe QyHKLUWKA UCNons30Banuce cnenywuwue GyHKUMM 1 onuuu:

» dyHkumn ana pabotel ¢ niaobpaxeHuamm (ImageConvolve,
ImageAssemble),

« PyHKUMKU pasmewernst obvexktoe B okHe BeiBoga (Grid,
Row, Column);

»  (YHKUMK, ONUMA HACTPOWKKM paboTbl C BeUleCTBEHHBIMM
yucnamu (NumberForm, RandomReal, WorkingPrecision).

O HacTpoOMKe MHCTPYMEHTOB ANHAMMWYECKOMW
MHTEPaKTUBHOCTH

Haunbonee 4acro B BnokHoTax Mathematica auHamMuyeckas WH-
TEPAaKTUBHOCTL, [AMANOroBbie OKHa, yNpagneHwe napamMerpamuv Bxofa-
HbIX OAHHBIX ON8 BbIMMCAEHWA (B TOM 4MCNe CUMBOJBHLIX), MOCTPO-
eHne n NPOCMOTP rpadyukoB peanu3yinTcs C WCMONIL30BAHUEM
dyHkumn Manipulate. CooteeTcTByOWMIA Mogyne Manipulate nozeo-
NAET CO30aBaTk PasNUYHbIe WHTEPaKTUBHLIE CpencTea no 3agaHHo-
MY BbIPXEHWIO expr C aprymedtamMin (napamertpamu), npuyem, Bbi-
paxewwe expr TpakTyetcs B camoMm obuwem Buae W MoXeTr ObiTh
CNUCKOM, BKMKOHAIOLLMM Ha3BaHWA, MaremMatuydeckue BbipaXeHus, rpa-
duyeckne GyHkumn v 1.4, Ocoboe BHMMaHwe NpPW MOACHeHWUsX B
npeacTasnaeMblX CTyOQeHTaM NPUNoOXEeHWaX yaeneHo Bonpocam npo-
rpPaMMUPOBEHWA [MHEAMMYECKOr0 BbIBOAA, WMCNONL30BaHWSA WHCTPY-

2 "Wndopmatusaums obpasosanua”, Ne2, 2015 33
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Puc. 5. OKHO npunoxeHws ¢ peaynsTatoM obpaBoTtkn nyTem epifopa
huneTpa «MopuacHTalbHBIE TPaHWLb»
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Puc. 6. OkHO NPUNOXeHWA C Pe3ynbTatoM 00paboTky € NOMOLLBKD
NPOW3BONLHO 3apasaemoro GuneTpa

MEHTOB WHTEPAaKTUBHOCTM — NpUMepamit WINKCTPUPRYIOTCA QYHKLIAK
N ONuMKn gAHAMWUHECKMX BbIYMCNEHWA, BKIIIOYEHUS WM BbIKNIOYEHWA
MHOWKATOPOB, OpraHmMaaumm GnaxkoB, KHOMOK, WEePapXUH4ecKuxX v Bbi-
nagalowmx MeHio, nokatopos. [loacHsioTes: Manipulate, Dynamic,
Initialization, Delimiter, PopupMenu, Checkbox, CheckboxBar,
RadioButtonBar, SetterBar, TogglerBar, ControlType, Locator, Slider,
Slider2D, ColorSlider, SaveDefinitions, AutorunSequencing.

06 onuuax obecned4eHns QYHKLMOHUPOBAHWA OMHAMWUYECKOM
uHTepaktTmeHoCTM B CDF pgokymeHtax. lNpu nogorotoBke DNOKHO-
ToB B Mathematica, ecnn npennonaraetcs ux coxpaHeHue, Mpo-
cmatp 8 CDF Player, cnepyetr BLINOAHATE WHUUMANM3AULWIO
(Initialization:->) wnM coxpaHnuTb napamMmeTpbl 408 aHUMauuu
(SaveDefinitions). 310 ob6#3artensHo, T.k. CDF Player He MoOXeT
3arpyxaTtb Nonb30BaTenbCkMe LaHHLIE BO Bpemsa paboTel. donyc-
Tma paboTa TONLKO C TeMU CNUcCKamK, KoMnnektamu, Habopami,
KOTOpble BkMoYeHbl B 6aly 3HaHwiA, T.2. BCA ucnofk3yemasa dyH-
kuvein Manipulate nHdbopmauns oonxHa Bbina BCTPOEHA B UHTE-
PakTUMBHLIE anemeHTwl .cdf dganna.

o
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3aknioyeHue

PexoMeHayeMble K WCHONb30BaHWID MNporpaMMHbie Mogynn
U3 KONNEKUWMW pasMelleHHbIXx B OTKPLITOM A0CTYNE NPOoekTos,
NPUBEOEHHBIE QYHKUMKM W onumu cucTeMbl Mathematica cywe-
CTEEHHO PacLIMPRIOT BO3MOXHOCTW CO30aHUA 31EKTPOHHbIX 0Bpa-
30BaTeNbHLIX PECYPCORB, COAEDXalumx MaTtemaTWU4ecKyld HoTauuilo
noBoro YPOBHA CROXHOCTM W rpadudeckne WNncTpaunum Bcex
TAMOB U Kateropuit. OTMeYeHbl BO3MOXHOCTKM pacnpocTpaHeHusd
KUBOMD WHTEPAKTUBHOIrO KOHTEHTA, NONYYEHUs TBepOblX KOonui B
nobom n3 obwenpuHaTeix cTuneid odopMneHud. HemanosaXHbiM
DNOCTOMHCTBOM @9BAFETCH Takxe T0, 4TO TMepeqyucneHHoe He Tpe-
DyeT OT co3gaTtenei 3HaHwui NporpamMmmMmmnpoBaHns.

HononHutensHaa WHpOpMaUMA AOCTYNHA NOCETUTEeNnsM can-
Ta kadegpbl KOMMLIOTEPHLIX TexHonorwih u cuctem bBIY
www.cas.fpmi.bsu.by, roe moxHo o3Hakomutbcd ¢ NB W CDF
NOKYMEHTaMM,
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