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PE®EPAT

Junnomuass pabota coaepxut 37 cTpaHul, 22 WUIIOCTpanuid, 6
UCIIOJIb30BaHHBIX JINTEPATYPHBIX UCTOYHHUKA.

Karouesbie ciaoBa: 3AJIAYA BAKIJIEA-JIEBEPETTA, AHAJIMTUYEKOE
PELIEHWE, OOBINIEHHOE PEHIEHUE, CUCTEMA JTUODEPEHIIMAJIBHBIX
YPABHEHU, WOLFRAMMATHEMATICA, KOTHUTUBHA S TPA®UKA.

O0beKkTOM HCCIeI0BAHNSASBIIACTCH penieHue 3aaaun baknes-JleBeperra.

Heabo auniaoMHOM padoThIsIBAsiETCd HCCleAoBaHUE 3anauu  bakies-
JleBeperTa, aHamuTHueckoe pemienne B cucteme WolframMathematica, anamms
YCTOMYMBOCTHU MOJYyYaEMbIX PEIICHUM.

IHonyuyeHsl cienywime pe3yaibTaThbl:

e l3yueHbl, TNPUMEHEHbBI U  ONUCAHbl  UHCTPYMEHTBl  CHUCTEMBI
WolframMathematica ans peanuzanuu  pemieHds W BU3YyalW3alluu
MOJIYYEHHBIX PE3YIbTATOB,

e [locTpoeHo aHAMUTUYECKOE PEIICHHE.

e Peanu3zoBaH npoOrpaMMHBIA MNPOIYKT, KOTOPHIA IO3BOJISIET MOJy4aTh H
aHAJTU3UpPOBaTh IO  33JaBa€MbiM  BXOAHBIM  JAHHBIM  SBOJIIOIUIO
aHAJMTUYECKOTO pelieHus 3aaaun bakies-JleBepeTTa ¢ Te4eHUEM BPEMEHMU.

e B  HecKkoNbKHMX  YacTHBIX  CiIy4asix  HCCJEJOBaHA  YCTOWYHMBOCTD
pEeaNr30BaHHOTO PELICHUS 3ada4H.

Metonamu HCCJIeIOBAHMS SIBJIAIIOTCS muddepeHnnanbHbe
ypaBHEHUS,YpaBHEHUS] MaTeMaTU4ecKOW (PU3MKH, KOTHUTHBHAs KOMIIbIOTEpHAs
rpaduxka.

O0J1acTh MPpUMEHEHHUSI — KOMITBIOTEPHBIE MOJIENU, TOYHbIE U TMPUOIMUKEHHBIE
METO/Ibl PpELIEHUsI YPAaBHEHHM MaTeMaThudecKol (U3UKU, NPUIIOKEHHUS TEOPHUH
MOJI36MHOM TUAPOANHAMUKH, He(TeA00bIBaIOIIAs TPOMBIIIIICHHOCTb.

Jluruiomanst paboTa BBIIIOJTHEHA aBTOPOM CaMOCTOSATEINBHO.



ABSTRACT

Diploma work contains 37 pages, 22 pictures and 5 literature references.

Keywords: BAKLEY-LEVERETT PROBLEM, ANALYTICAL SOLUTION,
GENERALYZED SOLUTION, SYSTEM OF DIFFERENTIAL EQUATIONS,
WOLFRAM MATHEMATICA, COGNITIVE GRAPHICS.

The object of the research is a solution of the Bakley-Leverett problem.

The goals of the work: researching the Bakley-Leverett problem, analytical
solution in the Wolfram Mathematica system and stability analysis for the solution.

The following results were obtained:

e Wolfram Mathematica capabilities for implementation of problem solution
and visualization of obtained results are studied, applied and described,

e Analytical solution was built,

e Application that allows building solution of Bakley-Leverett problem for
different time moments was implemented.

e Stability of the obtained solution was researched in several special cases.

Methods of the research are differential equations, equations of mathematical
physics, cognitive computer graphics.

The scope — computer models, exact and approximate methods for solving
equations of mathematical physics, applications of the theory of underground
hydrodynamics, oil industry.

Diploma work is made by the author himself.



