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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 27.29

Tema guceprauii:
1. IHTerpanbHi MHOTOBUIY Ta JEKOMIIO3ULisl CUCTEM 6araTOTEeMIIOBUX JIiHINHUX CUHTYJISIPHO 30ypeHUX PiBHSIHb

2. Integral manifolds and decomposition of systems of multiscale linear singularly perturbed equations

Pedepar:

1. Y nuceprauiiiziil pob0Ti BOCIIIKYETbCSI METO, IEeKOMIIO3MLLiI JIIHIMHUX CUHTYJISIPHO 30YPEHUX CUCTEM, 110
6a3yeThCs HA METOZ] iHTerpajbHUX MHOTOBU/IiB IIBUIKMX Ta IOBIJIbHUX 3MiHHUX. OCHOBHA ifest cxemu
PO3IIEIJIEHHS N10JISTa€ Y BUAJIEHHI IPYIIX [TOBIIBHUX 3MIHHUX JOCIIIPKYBaHOI CUCTEMU 3 NOJAJIBIINM ii
IIPUBEJIEHHSIM [0 CIIELiaJIbHOTO BUTJISILY, B IKOMY IiZICHCTEMA MOBiJIbHMX 3MiHHUX HE MiCTUTb MIBUIKUX 3MiHHUX.
Po3po6s1€H0 METOAUKY NOOYL,0BU MOCiLOBHOCTI HEBUPOIPKEHUX 3aMiH 3MiHHUX, SIKi IPUBOJSITh BUXiIHY
CHHTYJISIPHO 30yPEHY CUCTEMY [IO CYKyITHOCTi HE3aJIeKHUX MiJchCcTeM. 3HANIEHO JOCTaTHI KoedillieHTHi yMOBU Ha
BUXIIHY CUCTEMY, IIPY BUKOHAHHI SIKUX PO3LIEILIIOI0Yi IEPETBOPEHHS iCHYIOTS 1 einHi. Ofep>kaHo SIBHUH BULJIST,
PO3IIEIIIIOIYOro IEPETBOPEHHS IJ1s1 CUCTEM JIiHIMHUX CUHTYJISIPHO 30ypEHUX OudepeHLiaIbHUX PiBHSIHB i3 IBOMA
Ta 6araTbMa MaJauMu napamerpamu. OCKiJIbKYA TOYHE 3HAXOIPKEHHS PO3IIETIIIOI0YO0ro IEPETBOPEHHS MOKIINBE

TiZIBKY y HAUMPOCTIIINX BUIAIKAX y pOOOTI 3aIIpOIIOHOBAHO i OGI'PYHTOBAHO MOXKJIMBICTh €(EeKTUBHOI OOy I0BU



ACUMITOTUYHUX PO3KJIALiB KO€(Qilli€eHTiB IEPETBOPEHHS 3a CTENEHSIMU MAJIUX [TapaMeTpiB. JlociikeHo
BJIACTUBOCTI CTiIKOCTi iHTErpajibHOrO0 MHOTOBUAY IOBIIbHMX 3MiHHMX Ta BCTAHOBJICHO NIPUHIMII 3BE€JICHHS, IKUI
II0JISITA€ B TOMY, 1J0 PO3B’I30K BUXiJHOI CUHIYJISIPHO 36ypeHOi cucTeMU Oyie CTIMKUM (ACUMIITOTUYHO CTiMKUM,
HECTiMIKMM) TO] i TiJIbKY TO/i, KOJIU CTIMKUM (ACUMIITOTUYHO CTiKUM, HECTIHKUM) OyZe pO3B'SI30K MifcucTeMu

[IOBiJIbHUX 3MiHHUX.

2. The thesis is devoted to the study of the method of decomposition of linear singularly perturbed systems based
on the method of integral manifolds of fast and slow variables. The main idea of the splitting scheme is to select a
group of slow variables of the studied system with its subsequent reduction to a special form in which the
subsystem of slow variables does not contain fast variables. A method for constructing a sequence of
nondegenerate substitutions of variables that lead the original singularly perturbed system to a set of independent
subsystems is developed. Sufficient coefficient conditions for the initial system have been found, under which
splitting transformations exist and are unique. An explicit form of the splitting transformation for systems of linear
singularly perturbed differential equations with two and many small parameters is obtained. Since the exact
finding of the splitting transformation is possible only in the simplest cases, the paper proposes and substantiates
the possibility of efficient construction of asymptotic expansions of transformation coefficients by powers of small
parameters. The stability properties of the integral manifold of slow variables are investigated and the principle of
reduction is established, which consists in the fact that the solution of the initial singularly perturbed system will
be stable (asymptotically stable, unstable) if and only if the solution of the subsystem of slow variables is stable
(asymptotically stable, unstable).
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