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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA JOCTIIKEHHIO KOJIEKTUBHOI IMHAMIKH Y CKJIIAIHUX MEpekax 3B'S3aHNX
OCLIMJISITOPIB, 33/IaHMX 3a IOTIOMOTO0I0 CUCTEM 3BUYANHUX MudepeHLiaJbHUX PiBHSAHD 3 TapaMeTpamu. Ilif
KOJIEKTMBHOIO TMHAMIKOIO MU PO3YMI€EMO Pi3HOMAHITHI TUIIA B3a€MOZII MIXK eJleMEHTaMH, 4Ki MalOThb iHAMBIAYaIbHY
IouHaMiky. Y po60Ti ONMCYIOThCS TaKi KOJIEKTUBHI peKUMH, SIK ()a30Ba I YaCTOTHA CUHXPOHi3allii, npoTudasHi
PEKUMU, PEXXUMU PiIBHOMIPHOTO po3Iofiny ¢as, MaHApPiBHI XBUJIi, KJIACTEPHI PEXXUMU, PEKUMU MTOBLILHOTO
[IepeEMUKaHHS MK KJIaCTepaMu, XaOTUYHA CMHXPOHI3allisd, XMMEPHi CTaHU, TeTEPOKIIiHIYHI Xxumepu. Takox
IOCTIIKYIOTBCSI PEXXUMU: TIEPEMOXKELL OTPUMYE BCe, 3MaraHHs 6€3 epeMoXK1s, KOHKYPEHLIis 32 CHHXPOHi3allilo,
IIPOTUCTOSIHHS MDK KOH(popMicTamu Ta HOHKOH(OpMicTamu. Y poOOTi po3IiisiaioTbCs OCLUUISTOPHI MOzei 3
Pi3HOIO IHIMBiAYyaIbHOK AMHAMIKOIO €JIEMEHTIB, Pi3HOIO apXiTEKTYPOIO 3B'S3KiB, @ TAKOX 3 PI3HUMU TUIIAMU
B3aeMOfii Mk esleMeHTaMU. BuBuasnucs KIacuyHi, a TaKoX OyJid BIPOBAKEHI Ta TOCIIIKYBaJIMCh HOBI CKJIaAHi
OCLWJIATOPHI cucteMu. Mojiesti 6yiyl0TbCs 3 ypaxyBaHHSIM THX YM iHIUX MPUPOJHUYMX IIPOLECIB, 8 KOKEH

MaTeMaTUYHUI pe3yJIbTaT Mae KOHKPETHY IPUPOJHUYY iHTepIIpeTalilo. Y po6oTi 10BeeHO TBePIyKEHHS PO



icHyBaHHS, CTilIKiCTb, MyJIbTUCTAOLIBHICTD i 6iypKalliiiHi Iepexonu y CUCTeMax ry106a1bHO 3B'13aHUX (Pa30BUX
OCLMJISITOPIB, MepeXKax 3 LIEHTPAJIbHUM €JIEMEHTOM, CUCTEMAX i3 IUPKYJISIHTHUAM 3B'SI3KOM, CUCTEMaX
HEpO3Pi3HIOBAHUX €JIEMEHTIB, 6JI0KOBUX MeperKax, OCLUITOPHUX MEpesKax 3 aJjalnTaljielo, CUCTeMax 3
IIPUTSITAHHSM i BiZ[IITOBXYBAHHSIM, 10 MOJEJIIOI0Th B3AEMO/II0 IPYIl KOH(POPMICTIB | HOHKOH(POPMICTiB. BusiBieHo i
OTIMCaHO HOBi TUNH 6idypKariil M0sBY reTePOKIiHIYHUX LUKJIB, 2 TAKOX CiliJI0-By3JI0BY 6idypkaliio Ha
iHBapianTHOMY TOPi. [I0Ka3aHO cHiBiCHYBaHHS KOHCEPBATUBHOI 1 IUCUIIATUBHOI IUHAMIK y CKJIQJHAX CUCTEMAx 3
LMPKYJISHTHUM KOCOCUMETPUYHUM 3B's13KOM. [IoKa3aHo 3B's130K HECKiIHUE€HHOBUMIDHUX LUPKYJISIHTHUX CUCTEM i3
HeJliHiMHMM piBHAHHAM llIpboninrepa. [Iyisi CUCTEM iIEHTUYHUX €JIEMEHTIB OTPMMAHO PE3yJbTaTU IIPO
B32€MO3B'SI30K MK CMETPisIMU MepesKi Ta iCHyBaHHSIM iHBapiaHTHUX MHOTOBUIIB, iHBapiaHTHUX obJacTeil i
KJIaCTEPHUX peXXUMiB. ONKMCaHO YMOBU €KCTPEMAJIbHOI YyTJIMBOCTI 4O 30YpEHb BJIACHUX YaCTOT i NOSIBU
(pa30BO-HE3aMKHYTUX TPAEKTOPIN y CUCTEMAX HEiJEHTUYHUX OCLMIISITOPIB. [JOBE€€HO TBEPAKEHHS IPO
rPaflieHTHICTb, 6€3JMBEPreHTHICTb CUCTEM i3 MApHUMHU I HeMapHUMU (PYHKLISIMU B3a€MO/Iii, IOKa3aHO, KOJIM TaKi
CHUCTEMU € YaCOBO—OOOPOTHUMU ab0 iHTErpOBHUMHU. 3HANAEHO MiHiMaIbHI Mepeski (a30BUX OCIUIIATOPIB, 110

MalOTh CTilKi XMMEPHIi CTaHU.

2. The dissertation is devoted to the study of collective dynamics in complex models of coupled oscillators given by
the systems of ordinary differential equations with parameters. By collective dynamics we understand different
types of interaction between different elements that have their individual dynamics. In particular, such collective
dynamics in phase models as full or partial phase and frequency synchronization, anti-phase modes, regimes of
the uniform phase distribution, traveling waves, cluster modes, slow switching regimes between clusters, chaotic
synchronization, chimera states, heteroclinic chimeras are being described. Also, we study such regimes as
winner-take-all, winnerless competition, competition for synchronization, the opposition between conformists
and contrarians. Oscillator models with different individual dynamics of elements, different architecture of
relationships, as well as different types of interaction between elements are being considered. We study
well-known models, as well as propose and analyze the new ones. Models are constructed taking into account
certain natural processes and each mathematical result has a specific natural interpretation. We prove the
existence, stability, multistability and bifurcation transitions in the systems of globally coupled phase oscillators,
systems with the central element, systems with circulant connection, systems of indistinguishable elements,
modular networks, oscillatory networks with adaptation, attractive and repulsive systems that model the
interaction of groups of conformists and contrarians. New types of bifurcations of heteroclinic cycles appearance,
as well as saddle-node bifurcations on an invariant torus have been identified and described. The coexistence of
conservative and dissipative dynamics in complex systems with a circulant skew-symmetric connection is shown.
The relationship of the infinite-dimensional circulant systems with the nonlinear Schrodinger equation is
presented. For systems of identical elements, the results of the relationship between the symmetries of the
network and the existence of invariant manifolds, invariant regions, and cluster modes are obtained. Conditions of
extreme sensitivity to natural frequency perturbations and the appearance of phase-unlocked trajectories in the
systems of non-identical oscillators are described. It is proved that the systems with even and odd interaction
functions are gradient or divergence-free. It is demonstrated when the above systems are time-reversible and
integrated. Minimal networks of phase oscillators with stable chimeric states are presented.
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