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[Ipennoxena MoaudUKaus METoAa CTENEHHbIX psAaoB HbploToHA /1715 penieHus
HEJIMHEHHBIX OOBIKHOBEHHBIX M HEUHTEIPUPYEMbIX BOJIIOIMOHHBIX ypaBHeHUH. Ha mepBom
JTarne MeTO/1a ONPENEIAETCS HECKOJIBKO MEPBBIX WIEHOB CTEIIEHHOIO psja I HCKOMOMN
3aBUCUMOM MEPEeMEHHOMN. J{JIs1 3TOro MCnob3yeTcs MO0 NpsMOoe Pa3oKEeHHE B CTEIIEHHOM
PSAI IO HE3aBUCUMOM TIEPEMEHHOM € MOCIeAYIONIEeH MOJCTAHOBKOW B YpaBHEHHE, JTHOO
pasnoxxeHue B QyHKIIMOHATBHBIN psZl METO]a BOZMYIIEHHUIA IO CTETIEHsIM (POpMaIbHOTO
napaMmerpa. Bo BTopoMm cirydae nocie1oBaTesIbHOE PEIIEHNE YPaBHEHUI METO1a
BO3MYIIICHUH TIO3BOJISIET BBIPA3UTh WICHHI psifa B (hOpME BO3PACTAIOMINX HATYPATbHBIX
CTETEHEN PKCIIOHEHIIMAIBHOIO PEILIEHNUS JINHEAPU30BAHHOM 3aa4u U MOJIYYUTh CTENIEHHON
psAI Tociie COOTBETCTBYIOIIEH 3aMeHbl. Ha BTOpoMm 3Tare MeTtoaa nocTyInpyeTcs
T€OMETPUYHOCTH MOJyYEHHOTO CTENIEHHOTO psiaa. J{ist GOJIbIIMHCTBA HHTETPUPYEMBIX
YPaBHEHMH TaKOH psifi OKa3bIBaeTCsl 0€3yCIOBHO T€OMETPUYECKUM, TO €CTh HallZICHHbIE
cllaraeéMbl€ COCTaBJISAIOT MOCIE10BATEIbHOCTh TEOMETPUUECKOM nporpeccu. Jliis MHOTUX
HEMHTETPUPYEMBIX YPABHEHUI BO3HUKAIOT YCIIOBHSI, CBA3bIBAIOINE KO PUIIMEHTHI
YpaBHEHUS ¢ MapaMeTpaMy UCKOMOTO PEILIEHUs, IPU BBIMOJIHEHUN KOTOPBIX YIEHBI paja
00pa3yIoT reOMeTPUYECKYI0 MporpeccHio. B aTux ciyyasx cymma reoMeTpu4ecKoi
MIPOTrPECCUU ECTh TOYHOE PELIEHUE UCXOAHOr0 ypaBHeHHUs. [loka3zaHo, 4TO 3HAMEHaTENb
MIPOTPECCUU MPEICTABIISETCSI MHOTOWIEHOM, CTEIIEHb KOTOPOT'O HE MOXKET OBITh MEHBIIIEH
Hopsi/iKa MOJIroca pereHus ypaBHeHHst. D((HEeKTHBHOCTh METO/1a POJEMOHCTPUPOBAHA HA
HEJIMHEIHOM OOBIKHOBEHHOM JH(epeHnanbHOM ypaBHEHUN TPETHETO MOPSIIKA U
ceMelcTBe 000OIIEHHBIX 3BOMIOLMOHHBIX YpaBHeHUI KypamoTo—CuBammHcKoro, s
KOTOPBIX IOCTPOEHBI TOUHBIE PAllMOHAIbHbBIE U YEANHEHHO-BOJIHOBBIE PEIICHUS. Y Ka3aHbl
JOCTOMHCTBA U HEJOCTATKH MPEAJIOKEHHOTO METO/1A 10 CPAaBHEHUIO C IPYTMMH U3BECTHBIMU
METOJIaMU pelIeHHs] HEMMHEHHbBIX TuddepeHIINaTIbHbIX YPaBHEHHH.
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A modification of the Newton’s power series method for solving nonlinear ordinary equa-
tions and non-integrable evolution equations is proposed. In the first stage of the method the
first few terms of a power series for the sought dependent variable are determined. For this
we use either the direct power series expansion in independent variable, followed by
substitution into the equation, or the decomposition into functional series of perturbation
method in powers of the formal parameter. In the second case, a sequential solutions of the
equations of the perturbation method allows us to express the terms of the series in the form
of increasing natural degrees of exponential solution of the linearized problem and obtain a
power series after the corresponding replacement. In the second stage of the method we
postulate that the resulting power series is the geometric. For most integrable equations the
power series is unconditionally geometric, in other words, found terms of the series form a
sequence of geometric progression. For many non-integrable equations, there are conditions
linking the coefficients of the equation with the parameters of the sought solution, under
which the terms of the series form a geometric progression. In these cases, the sum of a
geometric progression is the exact solution to the original equation. It is shown that the
denominator of the progression is represented by a polynomial, the degree of which is not
less than the pole order of the solution. The effectiveness of the method is demonstrated on a
third-order nonlinear ordinary differential equation and the family of generalized
Kuramoto-Sivashinski evolution equations, for which the exact rational and solitary-wave
solutions are found. The advantages and disadvantages of the proposed method in
comparison with other known methods of solving nonlinear differential equations are given.
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