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Pedepar:

1. B mucepTaniiHiil poboTi 3aK1aeHO0 0CHOBY Teopii 6idypKaliil 11 CUHIYISIPHO-30ypeHuX nudepeHiabHIX
PiBHSIHB i3 3ami3HeHHsIM. Kpim Toro, BUSIBJIEHO Ta AOCiIKEHO HOBI CUHXPOHI3alliliHi e(peKTH B CUCTeMax
IvdepeHLiaTbHO-Pi3HULEBUX PiBHSHb i3 3anisHeHHIM. Teopis 6idypkaliil BKItoyae Taki €JIeMEHTU: JOCIiI>)KEHHS
CTIIKOCTI I10JIOKEHHSI PiBHOBArM Ta CIIEKTPAJIbHUX BIACTUBOCTEN JiHEAPMU30BAHOTO PiBHIHHS, Kaacudikalliio
JIOKasibHUX 6idypKaLliil, BUBeJeHHs aMIUIITYJHUX PiBHSHB, 1110 BiirpaloTh poJib HOPMaJILHUX POPM Ta OIIUCYIOTh
IVHaMiKy CUCTEMH B OKOJIi 6ipypKallii, OL[iHKY [J151 HEB'SI3KM MiXK pPO3B’sI3KaMU aMIUITyIHUX PiBHSHb Ta TOYHUMU
PO3B’sI3KaMU PiBHSIHHS i3 3anisHeHHsIM. OTpUMaHi pe3ysbTaTH JO3BOJISIIOTh 3B'513aTH CUHTYJISIPHO 30ypeHi
mudepeHnuianpHi piBHIHHS 3 3aIli3HEHHSM Ta IHIIMMU KJlacaMy 33/1a4 - TAKUMH, SIK PIBHSIHHS 3 YaCTUHHUMU
noxigHuMu Ta gudepeHLiaNbHO-Pi3HULEBI PiBHSIHHS. [ToKazaHo yHiBepcasbHICTh 6idypKaliliHoro cleHapio
Exkxaysa gJ1s1 cucteM BeslnKoi po3mipHoCTi. Kpim TOro, foCiiikeHo CUMETPUYHO 3B's13aHi CUCTEMU 3BUYalHUX
IudepeHLiaZbHUX PiBHSAHD Ta PiBHSHD i3 3aMi3HEHHSM. [I715 CUCTEMU IBOX CUMETPUYHO 3BUYalHUX

nudepeHUiaNbHUX PiBHSAHD [TOKA3aHO, 110 33/1a4a MTOBHOI CMHXPOHI3allii eKBiBaJ€eHTHA 337ja4i PO CTilKiCTh TIEBHOTO



JIiHITHOTO iHBapiaHTHOTO MiJIIPOCTOPY. 3a JOIOMOroO0 MeTony GyHKLiN JIanyHOBa OTPMMAaHO HEOOXiAHI Ta
IIOCTaTHI yMOBM CMHXPOHi3allii. Y BUNaAKy HEiTeHTUYHUX CUCTEM, OTPMMAaHO OLiHKH, 5IKi JO3BOJISIIOTE TOBOPUTHU
IIpo rpy6icTb CUHXPOHI3allii 10 BiHOIMEHH!O A0 36YpeHb, sKi IOPYIIYIOTh CUMETPIto. [I71s nudepeHianbHO-
Pi3HULEBUX PIBHAHb BEJIUKOI PO3MIPHOCTI, 110 MalOTh CUMETPIIO BilHOCHO 3CYyBY iHIEKCY, BOCIIIKEHO CIIEKTP
BJIACHMX 3HaY€Hb I10JIOKEHHS PiBHOBaru Ta P0Ke—-eKCIOHEHT NePioAUYHUX PO3B’s13KiB. OTpUMaHi pe3ybTaTu
3aCTOCOBAHO JI0 IE€TAJIbHOTO JOCiIKEHHS IUHAMIKMA CUCTEMU JIBOX ONTUYHO 3B'$I3aHMX HaIiBIIPOBiJHUKOBUX
Jiazepis.

2. In this thesis, foundations of the bifurcation theory for singularly perturbed differential equations with delay are
developed. For systems of differential-difference equations, new synchronization effects are discovered and
investigated. The bifurcation theory includes the following elements: stability analysis of an equilibrium and
spectral properties of linearized systems, classification of local bifurcations, derivation of amplitude equations,
which play the role of normal forms in the vicinity of a bifurcation, estimation of the error between solutions of the
amplitude equations and the corresponding exact solutions of the delay system. The obtained results allow
connecting singularly perturbed delay differential equations with other classes of systems, such as partial
differential equations or differential-difference equations. The universality of the Eckhaus destabilization
mechanism for high-dimensional systems is shown. Further, high-dimensional systems of ordinary and delay
differential equations are studied. The synchronization problem for symmetrically coupled ordinary differential
equations is shown to be equivalent to the stability problem for some linear invariant subspace. Necessary and
sufficient conditions for synchronization are obtained using Lyapunov functions method. In the case of
nonidentical systems, the obtained estimates show robustness with respect to the symmetry breaking
perturbations. Eigenvalue spectrum of equilibria and Floquet exponents of periodic solutions are studied for high-
dimensional differential-difference equations with the rotational coupling symmetry. The obtained results are
applied in order to investigate dynamics of a system of two optically coupled semiconductor lasers in detail.
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