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Pedepar:

1. Pobota npucesueHa KiHeMaTU4HOMY JOCJiIKeHHIO ['ajlakTHUKY i3 3aCTOCYBaHHSIM CYy4aCHUX METOZiB Ta HOBITHIX
KaTaJIOTiB T0JIOXKEHD i BJIACHUX PYXiB 3ip. 3alIpOIIOHOBAHO Ta peasli30BaHO METOIUKY Kuacudikarii
103arajakTUYHUX 00'€KTiB; CTBOPEHO HA61/IbII KaTaJIOr M03arajJlakTUYHUX JKepeJ i abCOII0THUX BJIACHUX PYXIB
3ip. Briepie BUsIBJIEHO cHCTeMaTH4Hi IOXMOKU y BJIACHUX Pyxax 3ip nepiioro BUMycKy naHux micii Gaia. [IposeneHno
aHaJli3 3ip TOJI0BHOI IOCIiTOBHOCTI B MexKax 1 KIIK i3 BUKOpUCTaHHIM Mogesi OropogHikoBa-Minna (O-M) ta
MEeTOoAY BEKTOpHUX cPepnyHux GyHKUin. OTpuMaHi no3amomesnbHi KoedillieHTU CBigyaTh Mpo HeOOXiAHICTh
yIOCKOHaJIeHHS K1acn4yHoi mogesi O-M. Po3po6sieHo MeTOIMKy Ta BUKOHAHO KiHeMaTUYHUM aHasi3 ['ajakTiku Ha
OCHOBI Mogiesli O—M He jiIe B COHSTYHOMY OKOJIi, a 11 y3[I0BXK Hanpamy ['anaktnyHnii neHTp — COHLe — aHTULIEHTP.
OTpumaHo KpUBY 00€PTaHHS Ta KAPTU MIBUAJKOCTEN i ixHix rpafieHTiB 3a fanumu Gaia EDR3. 3anpornoHoBaHO HOBI
METOM MOILIYKY TPACepiB CIipaJbHOi CTPYKTYPH Ta BUSHAYEHO NTapaMeTPpY YOTUPUPYKABHOI Moesti ['aakTuky.

Po3po6sieHO Ta BIPOBAIKE€HO HOBUM KiIHEMAaTUYHUN METO/I OL[iHKY BificTaHi o neHnTtpa ['anaktuku. [TokazaHo



Bi/ICYTHICTb €JMHOTO LIeHTPa 06ePTaHHsI 3ip, IO MiATBEPIKye HEOCECUMETPUYHICTb IXHBOTO PyXy B ['ajakTuIj.
3arporoHOBaHO HOBY KiHEMAaTUYHY MOJI€JIb, Y SIKil BpPaXOBAaHO HEOCECUMETPUYHICTD PYXY 3ip, BEPTUKAJIbHUN

rpajiieHT, BUKPUBJIEHHS AMCKA, [IPOsIBY Oaska, 6apa Ta ClipajbHOI CTPYKTypHu ["anakTuku.

2. This work is devoted to the kinematic study of the Galaxy using modern methods and new approaches to
analyzing data from recent catalogs of stellar positions and proper motions. A methodology for the classification of
extragalactic objects has been proposed and implemented; the largest catalogs of extragalactic sources and
absolute stellar proper motions have been compiled. For the first time, systematic errors were identified in the
stellar proper motions of the first Gaia data release. An analysis of main-sequence stars within 1 kpc was carried
out using the Ogorodnikov-Milne (O-M) model and the method of vector spherical harmonics. The obtained non-
model coefficients indicate the need for improvements to the classical O-M model. A methodology was developed
and applied to perform a kinematic analysis of the Galaxy based on the O-M model not only in the solar
neighborhood but also along the Galactic center-Sun-anticenter direction. A rotation curve as well as maps of
stellar velocities and their gradients were obtained using Gaia EDR3 data. New methods for identifying tracers of
the spiral structure were proposed, and the parameters of a four-arm model of the Galaxy were determined. A new
kinematic method for estimating the distance to the Galactic center was developed and implemented. It was
shown that there is no single center of stellar rotation, which confirms the non-axisymmetric nature of stellar
motions in the Galaxy. A new kinematic model was proposed, which accounts for non-axisymmetry in stellar
motions, the vertical gradient, disk warp, and the manifestations of the bulge, bar, and spiral structure of the
Galaxy.
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