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1. Incepranist NpUCBsY€Ha KIHEMAaTUYHOMY aHaJsli3y IPOCTOPOBOTO I10J1s1 IIBUIKOCTEN 3ipOK B 30PSIHUX CUCTEMAX,
LEHTPOIY SIKAX, PO3TALIOBAHI B rajIaKTUYHIM IUIOWKHI. B KiIHEMAaTUYHUX JOCIII)KEHHSIX FaJIlaKTUKU YyMalbKUn
17151 BUBHAYEHHS KOOPIMHAT BEPTEKCIB — TOUOK B [IPOCTOPIi, HABKOJIO SKUX BilOYBa€ThCS 0O€pTaHHS 30PSIHUX
obsacTeil € BXJIMBOIO 33/1a4elo. B cralioHapHiil ocecuMeTPUYHIl rajlakTULi Taka To4Ka 6ysia 6 CIiJIbHOO 11715 BCiX
30pSIHUX CUCTEM, 110 HAJIEXaTh rajakTulli, a ii koopauHaty 36iranucs 6 3 KoopAuHaTaMU rajJlakTU4Horo ueHTpa. Ha
OCHOBi BUCOKOTOYHUX aCTPOMETPUYHUX JAHUX, IO Hagae Karanor Gaia DR3, B maHiit po60Ti pOOGUTHCSI BUCHOBOK,
1o Haua ['asakTuKa Mae BiIMiHHY BiJi ocecMeTpUYHOI CTPYKTYypy. KiHemaTuyHuil anani3 15 MJIH 3ipOK Y€pBOHUX
riraHTiB Ta CyOriraHris, o 6yB MPOBEIEHMI B MeXKaxX AUCepTaliliHOI poOOTH, IOKa3aB HASIBHICTb CKJIaAHOI
3aJI€;KHOCTI KIHEMaTUYHUX MapaMeTPiB Bifl UUIIHIPUYHUX raJaKTOLEHTPUYHMX KOOPAMHAT R,0 Ta IPAMOKYTHUX

rJIaKTUYHUX KOOpauHAT X,Y. 3 [IbOr0 BUILJIMBAE, IO KOKHA 3 PO3IJISIHYTUX 30PSIHUX CUCTEM ['ajlakTuKuy, Mae CBil



Beprekc. [Ipore, ockinbku Yymaupkuil ln5x 3anumaeTbCs JUHAMIYHO CTabiIbHUM 1 HIOMY BJIaCTMBUM 3HAYHUN
op6iTasIbHUI MOMEHT, OiIbIIICTh BEPTEKCiB 3HAXOIATHCS B 00J1aCTi 106113y IPUMHATOTO rajakTudHoro LleHTpa, mo
11 6yJI0 [1I0Ka3aHO B JaHill po6oTi. Takox OyJs10 OKa3aHo, 110 IIpM 6i/Ibll JeTaJbHOMY aHali3i Liei 061acTi, MOXKHA
BUJIIJINTU [I€KiJIbKA CKyII4€Hb (BY3J1iB) BEPTEKCIB [J1 Pi3HUX 30PSHUX CUCTEM. B MeXXax fucepTauiiiHoi poboTH,
KyTOBi KOOpJIMHATU BEPTEKCiB BU3HAYAIOTHCS B JIOKAJIbHUX MPSIMOKYTHUX IaJIaKTUYHUX CUCTEMAxX KOOPJIUHAT Ha
OCHOBI aHasi3y TeH30pa MBUAKOCTel nedopMaliii 30psiHMX cucTeM. [ HABKOJIOCOHSYHOI OKOJINI, 1110 B AaHii
po60Ti € ofHi€I0 3 2940 PO3IJISHYTUX 30PSHUX CUCTEM, OTPUMaHe 3Ha4YeHHs KyTa |_V 1o6pe y3romxyerncs 3
Pe3yJIbTaTH iHMINX NOCIiIKEeHb. Y IEPIIOMY PO3LiJi IPEeACTaBIEHO OIJIS] JiTepaTypHUX Ixepes. HaBooutbcs
HU3Ka aKTyaJIbHUX POOIT 3 pe3ybTaTaMu BU3HAY€HHS rajlakToLeHTPUYHOI BincTaHi CoHLs. ONuCyoThCs
KiHEMaTU4HI TapamMeTpH 3ipOK, 10 AOCTYIIHI B CY4aCHUX KaTasiorax. PO3risgaoTbCs OCHOBHI CUCTEMU KOOPUHAT,
110 BUKOPUCTOBYIOTbCSI B MEXXaX JUCEPTALii, Ta ix 3B'130K MiXK c06010. OOGIPYHTOBYETbCSI BUOIp JAHMX KOCMIUHOI
Micii Gaia B sikocTi BXigHux. HaBoasIThCA KilbKiCHI XapakTepucTUKU KaTtanory Gaia DR3. BucsitioeTbcs npobiaema
BU3HAYEHHS IeJIIOLEHTPUYHUX BifICTaHEe! IO 3ipOK 3 BUKOPUCTAHHAM NapasakciB Gaia. B KiHLi po37iny AeTalbHO
PO3IJISIAI0ThCS KiIHEMAaTUYHI JOCIiIKEeHHs Haloi ['alakTUKY 3a 3ipKaMy HaBKOJIOCOHSIYHOI OKOJIUILL].
Po3ryngnaoTbest po60TH NPUCBSYEHI KIHEMAaTUYHUM JOCIIIPKEHHSIM, 30KpeMa BU3HAYEHHIO IapaMeTpiB eJlincoiga
3aJIMIIKOBUX MIBUAKOCTEN 3ipOK, Ta BU3HAYEHHIO NOCTiNHMUX OoprTa. [leTanbHO aHasi3yeTbCd KiIHEMaTUYHA MOJZIETIb
OropopHikoBa-MinHa, 110 onMcye TPUBUMIpPHE I10J1€ IBUIKOCTEM OKpeMOi 06J1acTi 3ipoK. [JaeTbcs BU3HAUEHHS
TepMiHy KiHeMaTU4Hi [IapaMeTpH Ta [IOKa3yeThC iX 3B'930K 3 NocTiHUMEU OopTa. OKpeMo, HaBOIATLCSI pOOOTH, B
SIKUX PO3IJISiAI0ThCS CIIOCOOU Ta Pe3y/IbTaTy BU3HAUYEHHS KyTOBUX KOOPAMHAT BEpTeKca Jj1s1 HABKOJIOCOHSYHOI
OKOJINL. Y ApyromMy po3ziji nucepTauii po3risfaTbcs MaTeMaTU4Hi MeTOAM, 0 Oy BUKOPUCTAHI B paMKax
nocuigxeHHs. ONUCYIOThCS TapaMeTpy AifICHOTO CUMETPUYHOTO TEH30pa, oro iHBapiaHTU Ta BJacHi 3HAaYEHHSI.
HaBongTbCst METOAM BU3HAYEHHS KyTOBUX KOOPDAMHAT BEPTEKCA 32 KOMIIOHEHTAMU CUMETPUYHOTO TEH30Pa
mBUAKOCTI medopmartii M+, [IpencTaBieHO 3aIpONIOHOBAaHN aBTOPOM OPUTiHAIBbHUN CIOCi6 BU3HAYEHHS
resTiolleHTPUYHOI BifICTaHi 10 CIiJIbHOTO A5 Pi3HUX 06J1acTel 3ipOK BepTeKca 3a JOTIOMOTOI0 ITPOMEHIB, 1110
CIIPSIMOBaHi Ha BEPTEKCU. Y TPETbOMY PO37iJli HAaBOASITbCS PE3YJIbTaTh POOOTU. B nepiry yepry npencraBieHo
pe3yJIbTaTU MOZEJIOBAHHS M0JIs IIBUAKOCTEN 3ipOK y pasi cTal[ioHapHOTO 0CECUMETPUYHOTO (OOPTiBCHKOTO)
obepraHHs ['anakTuku. OKpeMo IPUAiISIETbCS yBara criocody, skum OyJia CTBOpeHa BuOipKa YepPBOHUX IraHTiB i
CyOTiraHriB, 10 MicTSTbCs B KaTanosi Gaia DR3. [IpuBeieHO pe3ysibTaT OLiHOK KiHEMaTUYHUX IIapaMeTpiB 1071
MIBUJKOCTEN B PO3IJISIHYTIM YaCTHHI raJIaKTUYHOI I10IKUHY. [ToKa3aHa ix OBENiHKA B 3aJIEXKHOCTI Bifl TaJIaKTUYHUX
KOOPAMHAT. AKIIEHTY€EThCS yBara Ha HasBHOCTI JIOKQJIbHUX OCOOJIMBOCTE y I10JIi IIBHUIKOCTEMH, 110 BKa3ye Ha
HEOCECUMETPUYHUI XapaKTep pyxy 3ipok B ['anaktuii. Ha 0CHOBI BU3Ha4Y€HUX [TapaMeTPiB M0JIS IIBUIKOCTEN
KOJKHOI PO3IJISIHYTOI 30PAHOI CUCTEMHU, OLiHIOIOTLCS KYTOBI KOOPAMHATH iX BEPTEKCIB. 3 BUKOPUCTAHHAM
3alPOIIOHOBAHOIO OPUTiHAJILHOTO METO/Y, BUKOHYETLCS OLIIHKA reJliOLEeHTPUYHUX BiICTAaHEN [0 CIIJIBHUX
BEpTEKCIB OKpeMuX Irpyn obsacTel 3ipok. [IopiBHIOIOThCSI OTpHUMAaHI BificTaHi 3 IpUITHATOO BificTaHH!O Bifi COHILIS 10
rasakTuyHoro lleHTpa. [lofaTKoBO B pO3[ijli MOKa3aHo, SIK Ha KiHLIEBUN Pe3y/bTaT 3HAXOMKEHHS KOOPAUHAT
BEPTEKCIB BIIJIMBAa€ BUKOPUCTAHHS Pi3HUX HAOOPIB BiicTaHell [0 3ipoK: OTPUMaHUX 3 nnapanakcis Gaia, abo Tux, Mo

OTPUMaHi 3 10AATKOBUM BUKOPUCTAaHHSIM (POTOMETPUYHUX [TOKa3HUKIB.

2. The thesis is devoted to the kinematic analysis of the spatial stellar velocity field in stellar systems whose
centroids are located in the Galactic plane. In kinematic studies of the Milky Way galaxy, determining the
coordinates of the vertices, i.e. points in space around which stellar regions rotate, is an important task. In a
stationary axisymmetric galaxy, such a point would be common to all stellar systems belonging to the Galaxy, and
its coordinates would coincide with those of the Galactic center. Based on the high-precision astrometric data
provided by the Gaia DR3 catalog, this work concludes that our Galaxy has a different than axisymmetric structure.
The kinematic analysis of 15 million red giants and subgiants carried out within the framework of the thesis has
shown the existence of a complex dependence of kinematic parameters on cylindrical Galactocentric coordinates
R, o and rectangular Galactic coordinates X, Y . It follows that each of the Galactic stellar systems under study has
its own vertex. However, since the Milky Way remains dynamically stable and has a significant orbital moment,
most of the vertices are located in the region nearby the generraly accepted Galactic Center, as has been shown in



this work. It has been also shown that with a more detailed analysis of this area, several clusters (nodes) of vertices
for different stellar systems can be identified. Within the framework of the thesis, the angular coordinates of the
vertices are determined in local rectangular Galactic coordinate systems based on the analysis of the deformation
velocity tensor of stellar systems. For the solar neighborhood, which is one of the 2940 star systems considered in
this paper, the obtained value of the angle 1V is in good agreement with the results of other studies. The first
chapter presents an overview of literature. A number of relevant works with the results of determining the
Galactocentric distance of the Sun are presented. The kinematic parameters of stars available in modern catalogs
are described. The coordinate systems used in the thesis and their relations with each other are considered. The
selection of the Gaia data as input is justified. Quantitative characteristics of the Gaia DR3 catalog are presented.
The problem of determining heliocentric distances to stars using Gaia parallaxes is highlighted. At the end of the
chapter, kinematic studies of our Galaxy based on the stars located in the solar neighborhood are considered in
detail. The considered works are devoted to kinematic studies, in particular, to the determination of the ellipsoid
parameters of the residual stellar velocities, and to the determination of Oort’s constants. The Ogorodnikov-Miln
kinematic model describing the three-dimensional velocity field of a different stellar regions is analyzed in detail.
The kinematic parameters are defined and their connection with Oort’s constants is shown. Separately, there are
works that consider the methods and results of determining the angular coordinates of the vertex for the solar
neighborhood. In the second chapter of the thesis, the mathematical methods used in the study are considered.
The parameters of the real symmetric tensor, its invariants and eigenvalues are described. The methods of
determining the angular coordinates of the vertex by the components of the symmetric deformation velocity
tensor M+ are presented. The original method proposed by the author for determining the heliocentric distance to
the vertex common to different stellar regions using rays directed at the vertices is presented. The third chapter
presents the results of the work. First of all, the results of modeling the stellar velocity field in the case of
stationary axisymmetric (Oort) rotation of the Galaxy are presented. Particular attention is paid to the way in
which the sample of red giants and subgiants contained in the Gaia DR3 catalog was created. The results of
estimations of the kinematic parameters of the velocity field in the considered part of the Galactic plane are
presented. Their behavior depending on the Galactic coordinates is shown. Attention is focused on the presence of
local features in the velocity field, which indicates the non-axisymmetric nature of the stellar motion in the Galaxy.
Based on the determined parameters of the velocity field of each stellar system under study, the angular
coordinates of their vertices are estimated. Using the proposed original method, the heliocentric distances to
common vertices of individual stellar groups are estimated. The obtained distances are compared with the
accepted distance from the Sun to the Galactic Center. In addition, the section shows how the use of different sets
of distances to stars through Gaia parallaxes, or with the additional use of Gaia photometric indicators, affects the
final result of deriving the coordinates of the vertices.
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