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Jlunomuast paboTta COaepKUT
— 65 cTpaHuil,

— 19 pucyHkos,

— 1 Tabnuiy,

— 32 UCTOYHHUKA,

— OJHO IMPUIIOKCHHC.

Kimrouessie cnoBa: UTHBAPUAHTHAA KPUBASA U ITOBEPXHOCTHD,
KO®AKTOP, IIEPBBII UIHTET'PAJI JAPEY, MIHTETI' PUPYIOIIMIH MHOXUTEJIb
JAPBY, [TIPOBJIEMA LHIEHTPA-®OKYCA, ITPE/IEJIbHBIE 1IUKJIbI, WOLFRAM
MATHEMATICA

B aunnmomuoll pabore paccMaTpuBaeTcs aBTOHOMHAsi CHCTEMa OOBIKHOBEHHBIX
i pepeHInanbHbIX  YpPABHEHUM, pa3pelieHHas OTHOCUTEIbHO MPOU3BOJIHBIX, C
[IOJIMHOMHUAJIBHBIMU  IIpaBbIMM  4YacTAMHU. MccinenoBanus IpoBOAATCA B paMKax
KJIACCMYECKMX 3aJad KauyeCTBEHHOM TeOopuH OOBIKHOBEHHBIX AH(PPEepeHInanbHbIX

ypaBHEHUI: TpoOJIeMbI IIeHTpa-(hokyca v MpoOIeMbl H30XPOHHOCTH LIEHTpA.

[leapto auIUIOMHON paboThl sABISiETCS pa3pabOTKa WHCTPYMEHTapus JJis
BBIYUCJICHUS TEPBBIX HWHTETPAJOB M  HMHTErpUpYIOIIUX MHOXuTenend  JlapOy
MOJMHOMMAJIBHBIX JUHAMUYECKMX CHCTEM C HCHOJIb30BAHUEM KOMIBIOTEPHOU

Mmatemaruueckou cuctembl Wolfram Mathematica.

CrpoeKTUPOBAH aJITOPUTM M peaTi30BaHa CHCTeMa (DYHKITHIA MTOJIb30BATEIS B CPEIC
KommbloTepHoi anreoper  Wolfram Mathematica mis mocTpoeHuss HWHBapHAaHTHBIX
KPHBBIX, IE€pPBOro wuHTerpajga Jlabpy wWiIM HHTETPHPYOMIEro MHOXHTENS JlapOy
paccmarpuBaemoii  cuctembl. CosfgaH  uHTep(deHC  moib30BaTesst, MPOBEICHO
TECTUPOBAHHWE HA JBYMEPHBIX CHCTeMax au(depeHIMaIbHbIX ypaBHCHHHA C
HEIIMHEHHOCTSIMH BTOPOTO, TPETHETO, YETBEPTOrO MOpPsAKa, i cucTeM JIbeHapa u Ha

HEKOTOPBIX KJIaCCaX TPEXMEPHBIX CUCTEM.



JluniomHasi paboTa HOCHT MpakTUuecKuil xapaktep. [lomydeHHbIE pe3ylibTaThl
MOTYT OBITh HCIIOJNIB30BaHBl JUJIsl  KiIaccH(UKAUU cucTeM AuQQepeHnanbHbIX
YpaBHEHHUH, 00JIaJalOINX MHTETPAJIOM OMNPEICIICHHOTO BMJA, a TaKXe JUIsl MOJIHOTO

Ka4CCTBCHHOI'O UCCIICAOBAHUSA OTACIBbHBIX KIIACCOB PAaCCMATPUBACMBIX CUCTCM.
PGSYHBT&TLI I[HHJIOMHOﬁ pa60T51 AOKIIaAbIBAJIMCh HAa IBYX HAYYHBIX KOH(prGHHI’I?IX:

1. 4-1  MexnayHapoaHass ~HaydHO-TIpakTHdeckas KoHpepeHmus  «Be6-

nmporpaMmmMupoBanue u uHTepHeT-TexHoJaoruu (WebConf2018);
2. 75-11 HayuyHast KOH(epeHIIUs CTyICHTOB U actiupaHToB BI'Y.

Pe3ynpTaThl QUIUIOMHOM paboOThl ONMYyOJMKOBaHbI B TE3UCaX JIOKIAAOB 4-oi
MexayHapoIHOH Hay4HO-TIPaKTUYECKOM KoH(pepeHuun «BeO-nmporpammupoBaHue u
untepHer-texnonorun  (WebConf2018)» B cekuuu  «YucieHHble METOAbl |

KOMIIBIOTCPHOC MOACIIMPOBAHUC)).

I[I/IHJ'IOMHEUI pa60Ta BBIIIOJIHCHA aBTOPOM CaMOCTOSATCIIBHO.



Diploma thesis includes
— 65 pages,

— 19 illustrations,

— 1 table,

— 32 sources,

— 1 application.

Key words: INVARIANT CURVE AND SURFACE, COFACTOR, DARBOUX
FIRST INTEGRAL, DARBOUX INTEGRATING FACTOR, CENTER-FOCUS
PROBLEM, LIMIT CYCLES, WOLFRAM MATHEMATICA

The research object of the diploma thesis is autonomous two-dimensional system of
ordinary differential equations, solved with respect to derivatives, with polynomial right
sides. Researches have been conducted within the classic problems of qualitative theory:

problem of center-focus and problem of the center isochronicity.

The aim of the diploma thesis is developing tool for building Darboux first integrals
and integrating factors of the polynomial dynamic system using the computer

mathematical system Wolfram Mathematica.

In the Wolfram Mathematica computer algebra environment the algorithm and
the system of user functions for constructing of the invariant curves (surfaces), Darboux
first integral or Darboux integrating factor of the system under consideration were
designed and implemented. The user interface was created. Testing was carried out on
2-dimensional systems of the differential equations with non-linearities of the second,

third and forth order, on Lienard systems and on some classes of 3-dimensional systems.

This diploma thesis is a practical one. The obtained results could be used for
classification of the differential equations possessing an integral of a certain type, and also
for a complete qualitative research of individual classes of the systems under

consideration.



The results of the diploma thesis were reported at two scientific conferences:

1. 4th International Scientific and Practical Conference "Web Programming
and Internet Technologies (WebConf2018)";

2. 75th scientific conference of students and postgraduates of BSU.

The results of the diploma thesis were published in the theses of the reports of
the 4th International Scientific and Practical Conference "Web Programming and Internet
Technologies (WebConf2018)" in the section "Numerical methods and computer

modeling".

The diploma thesis was done solely by the author.



