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B numiomuoit padote 28 cTpanull, 2 WUTFOCTPAIIMHU, 5 UICTOYHUKOB, 2 TPUJIOKEHUSI.

OCOBAS TOYKA, TIIOCTOSHHBIE JISIIYHOBA, TIOJISIPHBIE
KOOPIMHATBI, LIEHTP, BA3UC I'PEBHEPA, CUCTEMA C OJIHOPOJIHbIMU
HEJJMHEMHOCTSIMU

OOBbeKTOM HccneoBaHus ABIsETCs cuctemMa qudGepeHIaIbHbIX YPAaBHEHHN C

KBaJApaTHUIHbBIMHA HEJIMHEHHOCTSIMM.

Ilenpto IUIIOMHOM pabOThl SBISETCS HAXOXKACHHE HEOOXOAUMBIX YCIOBUMN
cyiecTBoBaHMs 0co0oi Touku Ttuma mneHTp B O(0, 0) B MOMSIpHBIX KOOpAWHATAX AJIS

CUCTCMBI C OTHOPOAHBIMHA HEJIMHEHHOCTSMHU.

JUIsL TOCTHKEHUS TTOCTABJICHHON LIEJIM MCIOJIB30BAINCH CIIEIYIOLIUE METOIBI U
MHCTPYMEHTBI: IIEPEXO0/1 K MOJIAPHBIM KOOPIUHATAM, IPUMEHEHUE TeopeMbl JIsmyHoBa
0 CYIIECTBOBAHUM TOJIOMOP(HOT0 HHTETpaia B OKPECTHOCTH 1eHTpa, naket Wolfram

Mathematica.
B nunioMHO#M paboTe MOJIydeHbI CIEIYIONINE PE3yIbTaThl:

1. Jloxa3zana Teopema JIsmyHoBa 0 CyIeCTBOBaHUHU TOJIOMOP(HOTO HHTErpaia B
OKPECTHOCTH IIEHTpa

2. BpimomHeH mepexoa K TOJSIPHOW CHCTEME KOOPAMHAT I CHCTEMBI C
OJTHOPOJHBIMH HEIIMHCHWHOCTSIMHA BTOPOTO MOPSAKA

3. Breraucnens! nepsbie 8 mocTosHHBIX JIsmyHOBa

4. Haiinenbsl HEOOXOAMMBIC YCIOBUS HAIMYWS OCOOOW TOYKH THIIA IIEHTP Y

CHUCTCMBI C KBaApPpaTUUYHBIMHU HEJIMHEHHOCTSIMHU B HOJ'ISIpHOI\/'I CUCTCMC KOOpAHWHAT.

JlumioMHast paboTa HOCUT TeOpEeTUUECKH XapakTep. Ee pe3ynbTraTel MOTYT OBITH
WCHOJIb30BaHbl B  JAJbHEHMIIMX HMCCIEIOBAHUSIX CUCTEM C  OJHOPOIAHBIMHU

HEJIMHEHMHOCTAMH 00JIEE BBICIIIUX CTEIICHEH.

JlumioMHast paboTa SIBIIsIETCS 3aBEPIICHHOM, MOCTABIICHHBIE 3a/1a4d PEIICHBI B

IIOJIHOM Mepe, MPUCYTCTBYET BO3MOKHOCTD TAJIbHEUILIETO PA3BUTUS UCCIIENOBAHUM.

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



Thesis project is presented in the form of an explanatory note of 28 pages,

2 figures, 5 references, 2 application.

SINGULAR POINT, LYAPUNOV CONSTANTS, POLAR COORDINATES,
CENTER, GRAEBNER BASIS, SYSTEM WITH HOMOGENEOUS
NONLINEARITIES

The research object of this thesis project is to study system of differential

equations with quadratic nonlinearities.

The purpose of this work is to find the necessary conditions for the existence of a

special point of type center in O(0, 0) in polar coordinates.

The following methods and tools were used to achieve the goal: transition to polar
coordinates, application of Lyapunov's theorem on the existence of a holomorphic

integral in the vicinity of the center, Wolfram Mathematica.
The main results of the thesis project are as follows:

1. Lyapunov’s theorem on the existence of a holomorphic integral in the

neighborhood of the center has been proven

2. The transition to a polar coordinate system has been completed for a system

with homogeneous second-order nonlinearities
3. The first 8 Lyapunov constants have been calculated

4. The necessary conditions for the presence of a singular point of the center type

for a system with quadratic nonlinearities in a polar coordinate system are found.

This thesis project is a theoretical/practical one. Its results can be used in further

studies of systems with homogeneous nonlinearities of higher degrees.

The thesis project is complete, all tasks have been successfully done, there is a

possibility for further research and development.

The thesis project was done solely by the author.



