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PE®EPAT

Junnomuas pabota comepxut: 41 crpanuiry, 35 wutocTpauuil (pUCyHKOB), 7
MCTIOJIb30BAaHHBIX JINTEPATYPHBIX UCTOYHUKOB.

KmioueBbie cioBa: CHCTEMA  KOMIIBIOTEPHOM  AJITEBPHI
MATHEMATICA, KOMIIBIOTEPHAS 'PA®UKA, IBYXMEPHAS T'PAOUKA,
I'PAONYECKUE OBBEKTHI, AHAJIMTUYECKUE OYHKILNU,
JTMHAMUWYECKAS ['PADUKA, [TAPAJUJIEJIBHBIE BBIYNCJIEHNA,
WHTEPIIOJIALMA, MOAEJIMPOBAHUE ITOBEPXHOCTM.

O0bexkTOM HCCIeI0BaHMS ABJsIETCS IByXMepHas rpaduka.

Heabio TUMIOMHON pPadoThI SIBJIsAETCH W3YUCHHUE U peaTn3allysl alrOPUTMOB,
MOJITOTOBKA 3TAJTOHHBIX MPUMEPOB, pa3pabdOTKa MPHUIIOKEHUS JJIsi MOJCIUPOBAHUS U
BU3YQJIN3AIMH MTOBEPXHOCTEH C MCIIOJIb30BAHUEM CHUCTEMBI KOMITBIOTEPHOU aiareOpbl
Wolfram Mathematica u mnakera Golden Software Surfer, peanuzanus
WHCTPYMEHTApHsl W BBHIMIOJIHEHHWE DaclapalIeIMBaHUs BBIUUCICHUNA TIpH paboTe ¢
IByxXMepHoil rpadukoii B cucreme Wolfram Mathematica.

B pe3yabTaTe nccienoBaHusI MOJIYICHBI CIEAYIONINE PE3yIbTATHI:

NPOM3BEJICHO CPaBHEHHE CKOPOCTH PabOThI MPHIOKEHHUS C HCIOJIb30BaHUEM
pacnapasienuBaHus U 6e3 Hero,

pa3paboTaHO MPUIIOKEHHE, MO3BOJISIONIEE OBICTPO TEHEPUPOBATH OOJBIION
HA0Op TOYEK ISl MHTEPIIOJISIIHH,

npou3BeJcHO cpaBHeHHEe Bo3MmokHoctedr Wolfram Mathematica u Golden
Software Surfer TouHocTH anmpoKCUMAIMK M BOCCTAHOBJICHUS IM(POBOTrO MOJISI 11O
paccessHHOMY MHOXECTBY TOUYEK HAOIIOACHUS.

OOGOCHOBaHHOCTh M JIOCTOBEPHOCTH TOJYYEHHBIX PE3YJIbTATOB OOYCJIOBIICHA
IPOBEPKO Ha MPAKTUYECKOM IIPUMEPE B MPUTIOKECHUU.

MeToabl ucc/Ie10BaAaHUS — MAaTEMAaTUYECKHE OCHOBBI KOMITBIOTEPHOU TpaduKwy,
(yHKIMOHAIBHOE  MPOrpaMMHpOBAHHE,  MapajlieJbHOE  MPOrpaMMHpPOBAHUE
MHTEPIOINPOBAHUE.

O0J1acThI0 MPUMEHEHUs SBISIOTCS 00pabOTKa W HMHTEpPHpETalus JTaHHBIX,
reorpaguieckue HHHOPMAIIMOHHBIE CUCTEMBI.

JluromHast paboTa BBIIIOJIHEHA aBTOPOM CaMOCTOSITENIBHO.



PODEPAT

JpiruioMHas mpana 3msiimyae: 41 craponky, 35 utrocTpanblii (MantoHKay), 7
BBIKApPBICTAHBIX JIITAPATYPHBIX KPBIHILI.

KuwuaBbis CJIOBBI: CICTOMA  KAMIIYTAPHAU  AJITEBPHI
MATHEMATICA, KAMITIOTOPHASA TPA®IKA, JIBYXMEPHAS T'PA®DIKA,
I'PA®IUYHBISA AB'EKTbI, AHAJITBIYHbBIA @VYHKIIbII, JAbIHAMIUHBIA
I'PADIKA, ITAPAJIEJIbHBIA BBIJITYSHHI, IHTOPITAJIALBIL, MAADJISIBAHHE
ITABEPXHI.

A0'ekTaM aacieaaBaHHA 3'ayIseia AByXMepHas rpadika.

MbTaii abIIVIOMHAH Tpanbl  BBIBYYIHHE 1 plali3alblsl —airapeitMmay,
NaIPBIXTOYKA dTAIOHHBIX MPBIKIaNay, pacipamnoyka MpbIKIaJaHHs I MaadJIsiBaHHs
1 Bi3yaji3albll MaBEPXHAY 3 BBIKAPBICTAHHEM CICTAMbI KaMII'IOT3pHAN aireOpbl
Wolfram Mathematica 1 nakera Golden Software Surfer, paanizanpis iHCTpymMeHTapa i
BBIKAaHAHHE paclapajielbBaHHs BBUIUAHHSY MBI Mpaisl 3 ABYXMepHail rpadikaii y
cicrame Wolfram Mathematica.

Y BbIHIKY JacjeqaBaHHs aTPhIMaHbl HACTYITHBIS BBIHIKI:

BeIpablieHa TMapayHaHHE XYTKACIll Tpallbl MPHIKIAJaHHS 3 BBIKAPHICTAHHEM
pacrapa’senbBaHHs 1 6€3 Aro,

pacmpaiiaBaHa MpbIKjIaJaHHe, SIKOe Ja3Bajsie XyTKa TeHephIpaBallb BsUTiKi Habop
KpOTaK JiJIsl IHTIPIaJISIIbII,

BeIpabiieHa mapayHanne wmaruysiMacugy Wolfram Mathematica i Golden
Software Surfer nmaknagHacii ampakciManbli 1 ajaHayiIeHHs JidOaBara IOJIsA I1a
Oe3yBaXkjliBaMy MHOCTBE KpOIIaK Ha3ipaHHS.

AOGrpyHTaBaHacCIIb 1 JaKJIaHACIIh aTPRIMAHbBIX BBIHIKAY a0yMoYyIiieHa mpaBepKaii
Ha TPAKTBIYHBIM MPBIKIAA3€ ¥ NalaTKy.

MeTaabl aacjielaBaHHsl - MaTAMaThIUHBIS ACHOBBI KaMITyTapHai Tpadiki,
dyHKIBISTHAIBHAE TTparpaMaBaHHe, apalieJbHae MparpaMaBaHHE UHTEPIIOIHUPOBAHNUE.

Bobaacuo y:KpIBaHHS 3'IVISIONIA anpaioyka 1 IHTIPHOPITALbIS 1a3CHbIX,
rearpadiuHbist iHGAPMAIBIMHBISA CICTIMBI.

JIpImomMHast mpana BeIKaHaHa ayTapaMm CaMacTOMHA.



ABSTRACT

Diploma work contains: 41 pages, 35 illustrations (figures), 7 references.

Key words: MATHEMATICA COMPUTER ALGEBRA SYSTEM,
COMPUTER GRAPHICS, 2D GRAPHICS, GRAPHIC OBJECTS, ANALYTICAL
FUNCTIONS, DYNAMIC GRAPHICS, PARALLEL CALCULATIONS,
INTERPOLATION, SURFACE SIMULATION.

The object of the research is two-dimensional graphics.

The aim of the thesis is to study and implement algorithms, prepare reference
examples, develop an application for modeling and visualization of surfaces using the
Wolfram Mathematica computer algebra system and the Golden Software Surfer
package, implement tools and perform parallel computations when working with two-
dimensional graphics in the Wolfram Mathematica system.

As a result of the study, the following results were obtained:

the comparison of the speed of the application with the use of parallelization and
without it was made,

an application has been developed that allows you to quickly generate a large set
of points for interpolation,

the comparison of the capabilities of Wolfram Mathematica and Golden
Software Surfer of the accuracy of approximation and reconstruction of the digital field
from a scattered set of observation points is made.

The validity and reliability of the results obtained is due to the verification on a
practical example in the application.

Research methods - mathematical foundations of computer graphics, functional
programming, parallel programming, interpolation.

The field of application is data processing and interpretation, geographic
information systems.

The diploma work was done by the author independently.
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