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B nammoit marucrepckoit guccepraninu Ha 37 JIACTaX COJEPXKUTCS 3 PHCYHKA, 2
TaOJIUIBI U TPOUCXOUT CCHIIKA HA 18 MCTOYHUKOB.

Kutouesnie ciosa: CUCTEMBI T'APHBE, MEPAPXUS BTOPOI'O YPABHEHU
[NEHJIEBE, TPEOBPABOBAHNA BEKJIVHIIA.

OObeKT WCCIeNOBAHUA MArUCTEPCKON JIMCCePTAIlud - HeJnHeiHble OOBIKHOBEHHBIE
muddepeHnaibable  yPABHEHUS - WCTOYHUKU CHEIUAJBbHBIX (DYHKIMH HeJIMHEHHON
MaTeMaTHIecKoi hu3nkn: cucreMbl ['apHbe.

AxkTryasbHOCTD PabOTHl 00YCJIOBJIEHA TEM, UTO BBICIIHE aHajoru ypasuenuit llemsese,
KOTOpPbLIE ABJIAIOTCA YaCTHLIM CJIy9a€M paCCMaTPpUBa€MbIX CHCTEM, HaXOIAdAT IMIHPOKOE
npuMeHeHue 1pu onucanuu (HUINIECKUX [POIECCOB U sBjenmit. B obmeit Teopun
OOBIKHOBEHHBIX UM DEPEHINATBHBIX yPABHEHUI Ba)XHOE MeCTO 3aHUMAaeT Teopus
ypaBHeHuil llenmeBe W WX BBICIIAX AaHAJOIOB, IOCKOJBKY JIAHHBIA pa3jes ITO3BOJISET
IIPOBECTH aHAJIN3 IIPUKJIAIHBIX HEJIMHEUHBIX cucTeM co cBoiicTBoM [lensese.

B wmarucrepckoit paboTe ONHUCHIBAETCS WIOMOHOJIPOMHBIN TOJAXO JIJISA TOJIYYE€HUs
cucreM [apHbe, a TakKe pacCMaTPUBAETCHA TAKOW YACTHBIM CJIydail CHCTEM KaK Mepapxuu
Broporo ypasuenus Ilennese. /Ijs HuX crpodrcs m mccieayiorcs obodbmenusa. BeiBogsarcs
npeobpa3oBaHus bekiayHnma, KOTOpbIE IO3BOJIAIOT CTPOUTL PAIMOHAJLHBIE —PEIIeHUs
ypaBHEHUN U3 JAHHDLIX UepapXuii.

[TocTpoeno mpeobpasoBanne BeknyHma mjis ypaBHeHUst

w® + 16w(2)° + 10w (2)w' (2) —
—w(z) (20'11}'(2)2 +2) — 20w(z)*w'" (2) — o = 0,

KOTOPO€e ¢BJIFETCS YACTHBIM CJIydaeM I OXZHOro u3 O000DIIeHMi HepapXuud BTOPOIO
ypaBuenusi IlemmeBe. IlocTpoena 1enouka pemreHuit  gaHHOTO AU OEPEHITNATHLHOTO
ypaBHEHUsI C TOMOIIBIO MMOOYEPETHOTO TpuUMenenus mpeoOpasosanuit Bekmaynma s

HUCCJIEyeMbIX UepapXuil.



This master's thesis contains 3 figures, 2 tables on 37 sheets and links to 18 sources.

Keywords: GARNIER SYSTEMS, HIERARCHY OF THE SECOND PAINLEVE
EQUATION, Bécklund TRANSFORMATIONS.

The object of research of the master's thesis is nonlinear ordinary differential
equations - sources of special functions of nonlinear mathematical physics: Garnier systems.

The relevance of the work is due to the fact that the higher analogues of the
Painlevet equations, which are a special case of the systems under consideration, are widely
used in describing physical processes and phenomena. In the general theory of ordinary
differential equations, the theory of Painleve equations and their higher analogues occupies
an important place, since this section allows the analysis of applied nonlinear systems with
the Painlevet property.

The master's thesis describes an isomonodromic approach for obtaining Garnier
systems, and also considers such a special case of systems as hierarchies of the second
Painlevet equation. Generalizations are constructed and investigated for them. The
Bécklund transformations are derived, which allow us to construct rational solutions of
equations from these hierarchies.

The Bécklund transform for the equation

w4 16w(2)° + 10w'(2)w' () —
—w(2)(20w'(2)? + 2) — 20w (2)*w" (2) —a =0
is constructed, which is a special case for one of the generalizations of the hierarchy of the

second Painleve equation. A chain of solutions to this differential equation is constructed
using the alternate application of Backlund transformations for the hierarchies under study.






