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1. Cy4yacHi MeTOIM IOCIIIKEHHS KIHEMATUKK ['aylakTuKY: aHasli3 i pe3yabTaTu

2. Modern methods for studying kinematic of the Galaxy: analysis and results

Pedepar:

1. Po6oTa npucBsiueHa KiIHEMaTUYHOMY JOCIIP)KEHHIO ["alakTHKMU i3 3aCTOCYBaHHSIM CYy4aCHUX METOZIB Ta HOBITHIX
KaTaJIoriB MOJIOKEHb i BJIACHUX PYXiB 3ip. 3alIpPOIIOHOBAHO Ta Peali30BaHO METOAMKY Kiacuddikaii
1o3arajlakTUYHUX 00'€KTiB; CTBOPEHO HaMOiIbIII KaTaJor'yu 1103arajakTUYHUX J’KepeJl i abCOMIOTHUX BJIaCHUX PYXiB
3ip. Briepie BUSIBJIEHO CUCTEMATH4HI IOXMOKY y BJIACHUX PyXax 3ip NMepHoro BUMYCKy JaHux Micii Gaia. [IpoBenieHo
aHaJli3 3ip TOJIOBHOI NOCIiLOBHOCTI B MeKax 1 KIIK i3 BUKOpUCTaHHIM moaei OropogHikoBa-Minna (O-M) Ta
MEeTOJly BeKTOpHUX cPeprnyHux QyHKLil. OTprMaHi nozamopesbHi KoedillieHTy CcBif4aTh Mpo HeOOXinHICTD
yIOCKOHaJIEHHS Kaacu4yHoi mogesni O-M. Po3po6sieHo METOJIMKY Ta BUKOHAHO KiHeEMaTUYHUI aHasi3 ['ajlakTuku Ha

oCcHOBi Mogesni O-M He Jjinlle B COHIYHOMY OKOJIi, a 1 y3[0BX Hanpsamy lanaktuyauil ueHTp — CoHLle — aHTULLEHTP.



OTpumaHO KpUBY 06€PTaHHS Ta KAPTHU MBUIKOCTEM i ixHiX rpanieHTiB 3a ;anumu Gaia EDR3. 3anporioHOBaHO HOBI
METOM MOIIYKY TPACEPiB CIipaJbHOi CTPYKTYPH Ta BUSHAYEHO NIapaMETPU YOTUPUPYKABHOI Monesi ['anakTuku.
Po3po6sieHO Ta BIPOBaIKE€HO HOBUI KiHEMaTUYHUI METO/I OL[iHKU BificTaHi o neHTpa ['anaktuku. [TokazaHo
BiICYTHICTb €IMHOTO LIeHTPa O0EPTaHHA 3ip, 0 NiATBEepIKye HEOCECUMETPUYHICTb iXHBOTO Pyxy B ['ajakTuli.
3arporioHOBaHO HOBY KiHEMATUYHY MOJI€JIb, Y SIKill BpPaXOBAaHO HEOCECUMETPUYHICTL PYXY 3ip, BEPTUKAILHUN

rpajiieHT, BUKPUBJIEHHS AUCKA, [IPOsIBU Oasika, 6apa Ta ClipajibHOI 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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