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Tema gucepranii:
1. YcepenHeHHSs B 6araTOu4aCTOTHUX cCUCTeMax AudepeHLiaibHO-(PYHKLIOHAIbHUX PiBHSIHD

2. Averaging in Multifrequency Systems of Differential-Functional Equations

Pedepar:

1. Inceprarist npucBsYeHa po3pobLii i1 O6rpyHTYBaHHIO CXEM YCEepeAHEHHS IJ1sl CUcTeM JudepeHLiabHO-
(YHKLiOHAJIbHUX PiBHSHD i3 [IOBIJIBHUMMHU i MIBUIKUMU 3MiIHHUMM, SIKi B IIPOLIEC] €BOJIIOLiI TPOXOASTh Yepe3
pe3oHaHC. Y poOOTi BBEI,EHO PE30HAHCHE CIIiBBiHOIIEHHS [ 4YaCTOT, SKe 3aJI€JKUTh BiJl 3alli3HEHHS y IIBUIKAX
3MiHHUX. [106y0BaHO PiBHOMIPHI OLIIHKY 1111 OCUMJIALIMHMX iHTerpariis, Mo BiAIOBiAAI0Th 6araTo4acTOTHUM
CHACTEMaM Y BUIIQJIKy CTAJIOTO Ta 3MiHHOTO 3alli3HEeHHS. JleTajbHO PO3IJISHEHO BUMAAOK JIiHIMHOTO 3amisHeHHs. [Ipu
HaKJIaJIeHUX YMOBaX aCMMIITOTHKA OLIIHOK HelloKpallyBaHa. Ha nifcrasi ofepkaHuX OLIiHOK JOBEL,EHO HOBI
TEOpEMU 3 OOTPYHTYBAaHHS METOy YCEPEIHEHHS [IJ1S1 CUCTEM 3i CTaJIMM i 3MiHHUM 3ali3HEHHSIM, Y BUIIaJIKaX, KOJIU
4aCTOTH 3aJIeXKaTh Bifi MOBIBHOTO Yacy abo Bif MOBiIbHUX 3MiHHUX. BUBYEHO BUNAIOK CUCTEM i3 JIiHIHO
[IepeTBOPEHUM apryMEHTOM. 3allpOIIOHOBAHO 1 OGIPYHTOBAHO CXEMU YCEPEIHEHHS [JIsl CUCTEM i3 3alli3BHEHHSIM,
KOJIY 33JJal0ThCs 6araTOTOYKOBI a00 iHTerpasbHi Kpaosi ymoBHU. [Ipolenypa ycepeIHEHHS 3aCTOCOBYETBCS i O
iHTerpasibHUX KpaloOBUX YMOB. Y MaJIOMy OKOJIi PO3B'SI3Ky yCEPEIHEHOI 3a7a4i TOBEAEHO iCHYBaHHS i €JVHICTDb

PO3B's13Ky 260 HOro iCHYBaHHS, SIKIIO BEKTOP YaCTOT 3aJIEKUTD Bifi MOBiIbHUX 3MiHHUX. OGTPYHTOBAHO CXEMU



yCepeIHEeHHs [JIs1 CUCTEM PiBHSIHb BUILIOTO HAOGIMKEHHS, SKIIO 33JJaHO IIOYaTKOBI a60 KpalioBi yMOBU. PO3IJIIHEHO
33/1a4y KOJIMBAHHS HECKIHU€HHOi CTPYHU IIif Aielo 6araTo4yacTOTHUX 30yPeHb i JaHo 171 Hei OGTPyHTYBaHHS METOLY

yCEpEIHEHHSL.

2. The thesis is devoted to the development and justification of averaging circuit for systems of differential
equations with slow and fast variables which pass through resonances in the course of evolution. In this work, the
resonance relation for frequencies dependant on retardation of argument in fast variables is introduced. We build
the uniform estimates for oscillation integrals that are appropriate to the multifrequency systems under the
condition of invariable and variable delay. The case of systems with linear delay is considered in detail. Under
imposed conditions the asymptotics of estimates is unimprovable. On the basis of obtained estimates, we prove
new theorems on justification of averaging method for systems with invariable and variable delay when
frequencies depend on time lag or slow variables. The case of systems with linearly transformed argument is
studied. We propose and justify the averaging circuit for systems with delay when multipoint or integral boundary
conditions are given. The averaging procedure is also applied to integral boundary conditions. In a small
neighbourhood of solution of an averaged problem, we prove the existence and uniformity of solution or its
existence if a vector of frequencies depends on slow variables. We justify the averaging circuits for systems of
higher approximation if initial or boundary conditions are given. The problem of an infinite string oscillation is
considered under the influence of multifrequency perturbations and the averaging method for it is given. The
provided averaging circuits are demonstrated by model examples.
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