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Pedepar:

1. Inceprarifina po60Ta IPUCBIYEHA JOCTIIKEHHIO Ta KOMIJIEKCHOMY MOZEJIIOBaHHIO (POPMYBAHHS Ta €BOJIOLIL
rajlakTUK i raJJakTUYHUX CTPYKTYP 3 BUKOPUCTaHHSAM 0araToOBUMIDHUX AUHAMIUHUX YMCEJIbHUX aJITOPUTMIB, sIKi
6a3yloTbhCsl Ha MeTogax 4acTUHOK (N-Tin/N-body). baraToBuMipHi ra3oiluHaMiuHi po3paxyHKH IIPOBOIUIINCS
METOJIOM "4acTHHOK', a came - 'igponyuamiku 3rnamkennx YactnHok (SPH - Smoothed Particle Hydrodynamics).
Kom6inanis nux MeToiB 403BOJINIIA JOCHIIKYBAaTH CAMOY3TO/I)KEHY IIMHaMIuHY, TEpMidHYy Ta XiMi4HY €BOJIIOLIiI0
raJIaKTHK Ha KOCMOJIOTIYHMX Bifjpi3Kax 4acy. 3alpoloHOBAaHO iCTOTHO PO3LWIMpPEHUH BapiaHT SPH, KUl BKito4ae B
cebe i MyJIbTUKOMITIOHEHTHU ONKC MDK30PSIHOTO CEPENOBUIIA Ta MOJIEJIIOBaHHS ITPOLIECIB 30PEYTBOPEHHS i
XiMiqHOi eBosIoLii pi3HKX ra3oBux ¢as. JleTasbHO TPOAHATI30BAHO JUHAMIYHY €BOJIIOLI0 TaJJAKTUYHOTO LEHTPY 3
OJVHApHUMU Ta NOABIHHNMY YOPHUMHU JipaMU. Briepiie nokasaHo, 0 3aBASKU TPUBICHIN CTPYKTYPi raJJaKTU4HOTO
6anmpka 3 06epTaHHIM MO/BiMHI YOPHI Iipy MOXKYTb 37IMBAaTUCS B IIKaJIi yacy 6J113bKO 1 Minbgpra pokis. B
3aKJII0YHOMY PO3[iJli JETaJbHO LOCIIIKEHO €BOJIIOLII0 30PSIHUX CKYITUYE€Hb ['aJIaKTUYHOrO JKCKA B I10JIi rpaBiTanii

l'anaktuku. [IpoaHasnizoBaHO AUHAMIYHY €BOJIIOLI0 POPMU 30PSIHMX CKYITYEHb Y IIPUIJIMBHOMY I10J1i ['a7lakTHYHOTO



rpaBsiTaliiiHOro noTeHuiany. [IpoBeeHO NOPIBHAHHSA CIIOCTEPEKYBAHMX EJIIITUYHOCTEN 30PIHUX CUCTEM Y
COHSIYHOMY OKOJIi 3 MOJIE€JIbBHUMU PO3paxyHKaMu. JI0JaTKOBO JOCIIIKEHO i JUHAMIYHY €BOJIIOLI0 Ta CTiMKICTb
"[IPUIIJIMBHUX XBOCTIB" 30PSIHMX CHUCTEM. 3alIpOIIOHOBAHO KiJIbKiCHUI onuc popMyBaHHS 3rycTKiB ("clumps") B Lux

"[PUITIMBHUAX XBOCTaX "

2. The thesis is devoted to the study of complex modeling of the formation and evolution of galaxies and galactic
structures using multivariate methods of numerical simulation based on the methods of particles (N-body
problem). Multi-dimensional gas-dynamic calculations were carried out in the work as a method based on the
"particle”, namely SPH - Smoothed Particle Hydrodynamics. It is found that such approach provides a realistic
description of the process of formation, chemical and dynamical evolution of disk galaxies over a cosmological
timescale. It follows the evolution of all components of a galaxy such as dark matter, stars, and molecular clouds
and diffuses interstellar matter (ISM). Dark matter and stars are treated as collisionless N-body systems. The ISM is
numerically described by a SPH approach for the diffuse (hot/warm) gas and a sticky particle scheme for the (cool)
molecular clouds. The thesis also analyzes in detail the dynamic evolution of the galactic center with single and
double black holes. Here, we follow the long-term evolution of a massive binary in more realistic, triaxial and
rotating galaxy models. We find that the binary does not stall. The binary hardening rates that we observe are
sufficient to allow complete coalescence of binary SBHs in 1 Gyr or less, even in the absence of collisional loss-
cone refilling or gas-dynamical torques, thus providing a potential solution to the final parsec problem. The final
chapter examines in detail the evolution of star clusters of the galactic disk in the gravitational field of the galaxy.
Tidal tails of star clusters are not homogeneous but show well defined clumps in observations as well as in
numerical simulations. For the numerical realization we use star-by-star N-body simulations. We find a very good
agreement of theory and models. We show that the radial offset of the tidal arms scales with the tidal radius, which
is a function of cluster mass and the rotation curve at the cluster orbit. We present a quantitative derivation of the
angular momentum and energy distribution of escaping stars from a star cluster in the tidal field of the Milky Way
and derive the connection to the position and width of the clumps.
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