MHUHUCTEPCTBO OBPA3OBAHMUS PECITYBJIUKU BEJAPYCb
BEJIOPYCCKUHN I'OCYJAPCTBEHHbLIA YHUBEPCUTET
®AKYJBTET NPUKJIAJHON MATEMATUKA U UHOOPMATUKHU

Kadeapa Bb1uncjuTe/ IbHOM MATEMATUKHU

JIMUTPEHKO

[TaBen AnexcanapoBud

BBIUVCJUTEJBHBIN AJITOPUTM PACYETA CBOBOJHOHN
MOBEPXHOCTH XKUJKOCTHU HAXOJAIIEVCSA B 3A30PE MEXKY
KOAKCHAJIBHBIMH TMWJINMHAPAMMU

AHHOTaIMS K TUILIOMHON paboTe

HayuHsblii pykoBOAUTEIb
JOLIEHT Kadeapbl BEIYUCIUTEIBHOM
MaTeMaTUKH
bynauk Anaronuii MuxansioBu4

Mumnck, 2020



PEDEPAT

Junimomuas pabota: 22 c., 7 puc., 4 UICTOYHUKOB.

KinwueBbie caosa: KUJIKOCTb, HWCCIEJOBAHUWE, METO/
ITPOI'OHKU, KOAKCUAJIBHBIN ITMJIMH/IP, TUJIPOCTATUKA, KATIIA

O0beKT uccjieqo0BaHus: CBOOOIHAS TOBEPXHOCTH KUIKOCTH.

Ieab padoThl: BBIICHUTH, KaK PACIOJIOKEHUE YKUIKOCTH OTHOCHUTEIHHO
KOAKCHAIBHBIX ITWJIMHJIPOB, B 3a30p€ MEKy KOTOPHIMU OHA HAXOAUTCS, BIUSICT Ha
dbopMy Karm KUIKOCTH

3agaumn:

1. TloaroToBUTH 0030p METOMOB PEIICHUS 3a/1a4 O PABHOBECHH JKUIKOCTH
Ha OCHOBE PEKOMEHAYEMOMU JINTEPATYPHI.

2. ChopmynupoBaTh MaTeMaTHYECKyI0 IIOCTAaHOBKY 3afaud O (opme
Kalld  JKUJKOCTH B 3a30p€ MEXKIY JIByMS KOAKCHAJIbHBIMU
IIVWJTHHIPAMH.

3. Pazpaborate anroputm pacyera ¢GoOpMbl CBOOOJHON TMOBEPXHOCTU

KUTKOCTH.

[Iporpammuas peanuzaiusi HIOCTPOSHHOTO aJITOPUTMA.

5. TectupoBaHHe MPOTPaMMBI Ha 3a/1a4€ C TOUHBIM PEIICHUEM.

6. Omnucanue u opopMIICHHE MTOTYYCHHBIX PE3YyIbTATOB.

s

Meroabl ucc/ieOBAHUA — &) TEOPETHUECKHE: H3y4YEHHUE JIMTEepaTypHBIX
MCTOYHUKOB B COOTBETCTBMU C IIOCTaBJICHHBIMHM 3ajadamMu O) MpPaKTHYECKHE:
pa3paboTKa BBIUMCIUTENBHOW MOJEIIH U PEIICHUE €€ YUCICHHBIM METOI0M

ITosry4yeHHBIE pe3y/ibTaThI:

1. Cnenan 0630p METOZOB pelIeHUs 3a7a4 O PaBHOBECUM MArHUTHOM Ha
OCHOBE PEKOMEHAYEMOM JTUTEPATYPHI.

2. ChopmynupoBaHa MaTeMaThyeckas IOCTAaHOBKA 3ajadyu o ¢opme
CBOOOJHOW TMOBEPXHOCTH IKUIKOCTH B 3a30pe MEXAY JABYyMS
KOaKCHaJIbHBIMHU IIVIIMHIPAMHA

3. Pazpaboran anroputm pacdera (GopMbl CBOOOJHON TOBEPXHOCTH

KHUIKOCTH.

Peanu3oBana mporpaMMa mocTpOSHHOTO allTOPUTMA.

. IIlpoBeneHo TeCTHpOBaHME TIPOrpaMMbl Ha 3agade C TOYHBIM
pelIeHreM.

o

O6sacTh mNpUMeHeHMs: IyOJMKaIlMs B HAydyHOW cratbe, cdepa
oOpa3zoBaHus.



PODEPAT

JlpitioMHast pabota: 22 ¢., 7 Mail., 4 KpbIHILL.

Kuawuasbiss caoBbl: BAJIKACTD, JACJIIEJABAHHE, META/]
[MPATOHKI, KOAKCUAJIbHbI HUBUIIHAP, ' JPACTATBIKA, KPOITJTA

A0’eKT JAacjieaBaHHA: cBa0OIHAs TaBEPXHACIb BaIKACII.

Mbsta mpanbl:  BBICBETHIb, SK pa3MSIIYPHHE BajJKacli aJHOCHA
KaaKCIsUTbHBIX IBUTIHAPAY, ¥ 3a30pbl MaMiX sAKIMi sHa 3HAaXO[3IIIA, YIUIbIBAe Ha
dbopMy KpoTuTi BaJKaCIII.

3axaubl:

1. TlagperxTaBalle arisg METaaay pamdHHS 3a7ad a0 payHaBa3e BaJKacIll
Ha aCHOBE pIKaMeHIaBaHaH JiTapaTypHhl.

2. CdapmynsBalilb MAaTIMATBIYHYIO ITACTAHOYKY 3a1a4dbl a0 ¢opMe Kporuti
BaJIKACIIl ¥ 3a30pbl MaMiXk JIByMa KaaKCisUIbHBIMI LIUTIHAPaMI.

3. PacnpanaBars  anrapeitM  pasniky ¢Gopmbl  cBaOOAHAM MaBepXHI
BaJIKACIII.

4. Tlparpamuas paainizaiibis adynaBaHara ajarapbiTmy.

5. ThcraBaHHe mparpamMbl Ha 3aja4bl 3 JJAKJIQJHBIM palIIHHEM.

6. AmicanHe 1 apapMIIeHHE aTPhIMAHBIX BBIHIKAY .

Meraabl gaciiefaBaHHS — a) TIAPITHIYHBIA: BBIBYYIHHE JIITapaTypPHBIX
KPBIHII[ Y aJaBeIHaCIll 3 MMacTayJIeHbIMI 3a7a4aMi 0) MPAKTHIYHBISA: paclpaloyka
BBUTIYaIbHAN MaJIdJI1 1 palldHHE s¢ JTIKaBbIM METaJIaM.

ATpBbIMAHBIA BBIHIKI:

1. 3poOneHbl arnsa mMeTanay pamdHHA 3a7ad a0 payHaBaze MarHiTHal Ha
aCHOBE pIKaMeHJaBaHal JiTapaTypsbl.

2. CdapmynsaBanas MaToMaThIYHAS TTACTaHOYKa 3a7a4bl a0 opme cBaOOHA
MaBEPXHI BaJAKACI ¥ 3a30pbI MaMIXK JAByMa KaaKCisIbHBIMI IBUTIHAPaMi

3. PacnpaniaBansl anrapeIT™ pasiiky GpopMel cBabo1HAN TTaBEPXHI BaAKACIII.

4. PoranizaBaHas nparpamMa rnadyiaBaHara ajarapbiTMmy.

5. IlpaBen3ena TacTaBaHHE Mparpambl Ha 337a4bl 3 TAKJIATHBIM PAlIIHHEM.

BoOaacub y:KpIBaHHSI: MyOmikailblsi Y HaByKOBall apThiKyJle, cdepa
ayKarlbli.



SUMMARY

Graduation work: 22 p., 7 fig., 4 sources.

Keywords:  LIQUID, RESEARCH, RTIDIAGONAL MATRIX
ALGORITHM, COAXIAL CYLINDER, HYDROSTATICS, DROP

Object of study: the shape a free surface of a liquid fluid.

Objective: find out how the location of the liquid relative to the coaxial
cylinders in the gap between which it is located affects the shape of the liquid drop.

Problems:

1.

4.
S.
6.

Prepare a review of methods for solving problems of fluid equilibrium
based on the recommended literature.

To formulate a mathematical formulation of the problem of the shape of a
liquid drop in the gap between two coaxial cylinders.

To develop an algorithm for calculating the shape of the free surface of a
liquid.

Software implementation of the constructed algorithm.

Testing the program on a problem with an exact solution.

Description and presentation of the results.

Research methods — a) theoretical: study of literary sources in accordance
with the tasks set b) practical: development of a computational model and its
solution by numerical method.

The obtained results of work:

1.

2.

A review of methods for solving problems of magnetic equilibrium based
on the recommended literature.

The mathematical formulation of the problem of the shape of the free
surface of a liquid in the gap between two coaxial cylinders is formulated
An algorithm for calculating the shape of the free surface of a liquid has
been developed.

The program of the constructed algorithm is implemented.

The program was tested on a problem with an exact solution.

Scope: publication in a scientific article, the field of education.



