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AHHOTALIMSA

JlutiomHast paboTa COACPKUT: 52 CTpaHUIlbl, 37 WILTIOCTpAIui (PUCYHKOB),
16 ucnonp3yeMbIX UCTOYHUKOB.

Karouebie ciaoBa: Wolfram Mathematica, Bu3yanu3zarnus, BEeKTOpHBIC TOJI,
CKAJISIpHBIC TIOJIS, MapaJijiebHbIC BBIYMCIICHUS, I[yHAaMU, YPAaBHEHHE B YaCTHBIX
MPOU3BOJIHBIX

O0beKTOM HCC/IeI0OBAHMS SIBJISIFOTCS BEKTOPHBIM TOJISI — UX MaTEMaTUYECKast
MOeIb, (HOpMUPOBaHKE, MPEOOpa30BaHNE, HHTEPITOJSINS U BU3yam3aius B 2D u
3D rpaduke, a TakkKe WX NPUMEHEHHE IJII MOJCIUPOBAHUS JUHAMUYCCKUX
(bu3NYECKUX MPOIIECCOB.

Leabo auNJIOMHONH padoThbl sBIseTcs pa3paboTka, (OPMUPOBAHHUE W
BU3YyallM3allMM BEKTOPHBIX Moyiel ¢ ucnosib3oBanueM Wolfram Mathematica u
JavaFX, onrtumuszanuss  BBIYMCIHTENBHBIX  NPOLECCOB C  NMPUMEHEHUEM
napajielbHbIX BblUUCIEeHUU. Tak e MOJAeIMpOBaHUE JUHAMUYECKUX MPOLECCOB,
JEMOHCTPUPYEMOE Ha MIPUMEPE BOJIHOBBIX MOJEINIECH, TAKMX KAK I[yHAMH.

B pe3yabrare muccieq0BaHUsI TPOBEICHO CpaBHEHHE (POPMHUPOBAHUS
BEKTOPHOTO TOJs ¢ ucmonb3oBanueM Wolfram Mathematica u Java. B cucreme
KOMITBIOTEPHOW anreOpbl MpPOBENEH CPABHUTEIBHBIM aHalU3 MapajuieIbHBIX
aJTOPUTMOB, UTO MO3BOJIJIO YCKOPUTH 00paboTKy naHHbIX. C momotisio Wolfram
Mathematica cmonennpoBaHo U BU3yaIn3UpOBAaHO BEKTOPHOE ITOJIE IyHAMH.

OO0JsiacTh TNPUMEHEHHSI: MATEMAaTUYECKOE MOJECIUPOBAHUE (PUINYECKHUX
MPOLIECCOB U JTUHAMUYECKHX CHUCTEM, NMPOTHO3MPOBAHUE M aHAIU3 NPHUPOIAHBIX
SBJICHUU.



AHATALBIS

JpimiomMHas mpana 3msinydae: 52 crapoHki, 37 utocTpallpii (MaiatoHkay), 16

BBIKAPBICTAHBIX JIITAPATYPHBIX KPBIHILL.

Kiarouasbis ciaoBbl: Wolfram Mathematica, Bizyani3aipis, BEKTapHBIs Madli,
CKAJISIPHBIA TIaji, MapaliefibHbld BBUIIYRHHI, IIyHami, payHaHHE 3 YacCTKOBBIMI
BBITBOPHBIMI.

AO0'eKT pacieJaBaHHS: BEKTapHbIA Malll — 1X MaTdMaTblyHas MaJdJb,
dbapMipaBaHHe, repayTBapIHHE, IHTAIPHAISILI 1 Bizyanizamsist ¥ 2D 1 3D rpadinrsl,
a Takcama 1X IpbIMSIHEHHE Il MaJIRJIsIBaHHS JbIHAMIYHBIX (B1319HBIX ITparpcay.

MbTa aplJIOMHAN mpaunbl: pacnparoyka, (apmipaBaHHe 1 Bi3yasli3allblsi
BeKTapHBIX Tanéy 3 BeIkapbicTaHHeM Wolfram Mathematica 1 JavaFX,
anThIMI3allblsl BEUTIYATBHBIX MpaIpcay 3 IPhIMIHCHHEM TapaieIbHbIX BBUTIYIHHSY.
Takcama MamdIsIBaHHE JBIHAMIYHBIX TIpamdcay, JPMaHCTpaBaHae Ha TMPBIKIAA3e
XBaJISIBBIX MAJI3JIAY, TAKIX K I[yHaMI.

Boinik nacjienaBaHHsi: mpaBea3eHa MapayHaHHE (GapMipaBaHHS BEKTapHara
noJsig 3 BbikapeicTaHHEM Wolfram Mathematica 1 Java. ¥V cictame kamm totapHaid
anreOpbl 3/M3€HCHEHBI TapayHayubl aHaji3 MapajeibHbIX ajrapbiTMay, IITO
JIa3BOJIIJIa MMACKOPBIIL anpaloyKy naa3eHsix. 3 gamamorait Wolfram Mathematica
3MaRJIsIBaHA 1 BizyajlizaBaHa I[yHaMml.

Cdepa npbIMsiHeHHSI: MaTAMaTblYHAE MaJPJIsiBaHHE (I31YHBIX Mparpcay 1
JBIHAMIYHBIX CICTAIM, ITparHa3aBaHHE 1 aHaJ13 MPBIPOIHBIX 3'SY.



ANNOTATION

Diploma work contains: 52 pages, 37 illustrations (figures), 16 references.

Keywords: Wolfram Mathematica, visualization, vector fields, scalar fields,
parallel computing, tsunamis, partial differential equations.

Object of study: The focus of the research is on vector fields — their
mathematical models, formation, transformation, interpolation, and visualization in
2D and 3D graphics, as well as their application in modeling dynamic physical
processes.

Objective: The objective of the thesis is to develop, form, and visualize vector
fields using Wolfram Mathematica and JavaF X, optimizing computational processes
through parallel computing. Also, modeling dynamic processes demonstrated using
wave models such as tsunamis.

Result: The study involved a comparison of the formation of vector fields using
Wolfram Mathematica and Java. Within the computer algebra system, a comparative
analysis of parallel algorithms was performed, which accelerated data processing.
Tsunamis were modeled and visualized using Wolfram Mathematica.

Field of application: Mathematical modeling of physical processes and
dynamic systems, prediction, and analysis of natural phenomena.



