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Pedepar:

1. lucepraris npyucBsSYeHa BUBHAYEHHIO [TAapaMeTPiB CIipaJIbHUX PyKaBiB ['ajlakTUKK, OTPUMAaHUX 32 JOIIOMOTOI0
KiHEMaTUYHUX Tpacepis, 1o 6a3yThCs Ha AaHUX KocMidHOi Micii GaiaDR3. OfgHUM i3 CTPYKTYPHUX €JIEMEHTIB
Yymaupskoro LIngxy e cripasbHa CTPYKTYPA, a ii BUBYEHHS € BaKJIMBUM 3aBJAHHAM B aCTPOHOMIi, fIKe i moci
3QJIMMIAETHCS aKTyalbHAM. B po60Ti 6yJ10 3a11pONIOHOBAHO HOBUIA MifXi[ 10 BU3HAUYEHHS TPACEPIB CIipasibHOi
CTPYKTYpH, 1110 6a3y€eThCs Ha AOCIIiIpKeHHI KIHeMaTHKU 30pSIHUX I10J1iB, @ TAaKOXK MeTOoJ, iXx oTpuMaHHSs. B sikocTi
TpacepiB, BUKOPUCTOBYBAJIMUCh LIEHTPOinu chepuiHux obs1acTel 30pb pagiycom 0.5 K¢, LBUAKOCTI Aedopmalliil B
SIKMX, B3[JOBX KOOPJMHATHOI OCi R IMIiHAPUYHOI raJlakTOLLEHTPUYHOI CUCTEMU KOOPAMHAT, € HE3HAUYyUMU. [I71s1
IOCJIiIKeHHS KiIHEeMaTUKY B CDePUYHUX 30PSIHUX 00JIACTSIX, B JUCepTaLiliHii po6oTi 6yJI0 IPOBEEHO B MeXax
Mopeni OroponHikoBa-MinHa kiHeMaTUYHUM aHaui3 19 MiH. 30pb 3a maHuMu Gaia DR3, abcosoTHa 30psiHa
BEJINYMHA SIKAX MEHIIE 4-X, 0 J03BOJIsIE BAKOPUCTOBYBATH iX Ha BEJIMKUX BificTaHsX Bif CoHLs. [ly11 OTPUMaHHA
napameTpiB cnipanei rajaktukya Yymanbkuii Lsx, B po6oTi 6y10 3aCTOCOBAHO METOJ, [0 I'PYHTYETHCS HA

no0yi0Bi IiarpaMu «IO3ULIMHUE KyT — jjorapudM BificTaHi», i SKuil 3a3Bu4aii, BUKOPUCTOBYETHCS 17151 BUSHAUEHHSI



IapaMeTpiB CIipaibHOI CTPYKTYpH ['aZlakTUKHY 33 JaHMMU Pi3HUX Tpacepib. Xill AUcepTaLiiiHOi poboTH
BUCBITJIIOETHCS B TPOX PO3Jisax. Y NEPIIOMY pPO3Lisi MPeACTaBIE€HO O, JiTepaTypHuX Jkepes. Onrucano
PO3BUTOK YsIBJIEHD [IPO CTPYKTYPY Ta ocobauBocTi ['anakTuky. OnucaHo nigcucremu ['anakTuky Ta ix B3a€eMO3B's130K
3 [IOHATTSIM «HaceJIeHHs». HaBo#SIThCS IPUKJIaAU POOIT 3 pe3ysibTaTaMy BU3HAUYEHHSI IIapaMeTpiB CIipasbHOI
CTPYKTYpH Ta ii cCxeMaTUYHUX 300pakeHb 3a JOIIOMOTOI0 Pi3HUX TpacepiB. KpaTKo peACTaBieHo oIy, Teopii
MexaHi3My BUHUKHEHHS CIipajibHOI CTPYKTypU ['alakTUKY Ta ONMcaHo rojoBHi pobaemu ii BuBueHHs. [IpyuBeneHo
OIMC CY4aCHUI JAHUX IIPO CIiipasibHi pyKaBy rajakTuku Yymaupkuii Lngx. ¥ gpyromy po3gini guceprauii
PO3IJIAHAI0ThCS MAaTEMATUYHI METOIU, 10 OyJIM BUKOPUCTAHI B paMKax JOCJIIIPKEHHS. PO3IJII1al0ThCsl CUCTEMU
KOOPAMHAT, 1J0 BUKOPUCTOBYIOTHCS B POOOTI, @ TAKOXK KiHEMaTHU4IHI MOZeJIi, sIKi 4aCTO 3aCTOCOBYIOTHCS B
KiIHEMaTUYHUX AOCIIIKeHHIX ['aakTuky. ONucyeTbCs METO, BUBHAUYEHHS [TAPaMETPIB CIipaJIbHUX PYKaBiB
l'aylakTHKY 3a JOIIOMOTOI0 Aiarpamu “No3uLiiiHuil KyT - jjorapudm BifcTaHi”. Y TpeTboMy po3Jisi NIprBeeHO
pe3yJIbTaTU BU3HAYEHHS B [IONEPENHIX pod0oTax KiHeMaTUYHUX NapameTpiB 3a ganumu Gaia DR3 Ta npuseneHO
OOIPYHTYBaHHSI BUKOPUCTAHHSI KiHeMaTU4YHOro MeTozy. [Toka3aHo, 1110 M0JI0KEHHS LJeHTPOiliB 3 He3HaUymumMu M +
11, MO>KHa pO3IJISLAATY K KIHEMATHUYHI Tpacepu cripajbHUX pyKasiB 3 BifcTaHHIO Big CoHug R O = 8.15k1c.
[IpencraBieHO 3alTPOIIOHOBAHUI aBTOPOM, OPUTiHATIBHUI CIIOCI6 Bif6Opy KiHEMAaTUYHUX TPACEPIB, O HajeXaTb
KOHKPETHUM CIIipaJIbHUM pyKaBaM ['aJlakTHKY, Ha OCHOBI aHai3y pafiajibHUX MBUIKOCTeN. [IpuBeneHa Tabauis
OTPMMAaHUX [TapaMeTPIB CIipaJIbHUX PyKaBiB ['aJlakTUKY Ta IIPOBEIEHO ITOPIiBHSIHHS OTPUMAHUX PE3yJbTaTiB 3
pes3yJbTaTamu iHIKUX aBTOPiB. [IpoBeleHO OLiHKY e(PEKTUBHOCTI 3alIPOIIOHOBAHOIO METOAY KiHEMAaTUYHUX TPACceEPiB
Ta OTPMMAaHHS IIapaMeTPiB CHipaJbHUX PYKaBiB ['ajlakTUKHY, SIK HA MOZEJIbHUX TaK i HA CIIOCTEPEKHUX JAHUX Ta
3p006JIeHO BUCHOBKHU. ['0J10BHI HayKOBi pe3ysbTaTy, 1o 6yau OTpUMaHi y poboTi. 1. OBrpyHTOBaHO BUKOPUCTaHHS
KOMIIOHEHT TE€H30pa MIBUJKOCTI Aedopmalii 1711 BUBYEHHS CNipajsibHOI CTPYKTypu ['anakTuku. 2. 17151 BUpilleHHS
piBHsIHb Mogesli O-M NOJI0KEeHHS Ta IBUAKOCTI 3ipOK, 10 MAIOTh [IOBHE 5-TIapaMeTpUYHe aCTPOMETPUYHE pillleHHS
Ta pajiajibHa WBUIKICTh B KaTasnosi Gaia DR3, 6ysiu o6uncieHi B JJ0KabHil raJlakTUYHUN crucTeMi KoopauHart. 3.
CTBOpEHO NporpamMHe 3abe3nedeHHs 1J1s1 00poOKM IaHUX, PO3PaxXyHKiB Ta I00YA0BU raJIaKTUYHUX CIIipajIbHUX
PYKaBiB 3riiHO i3 3alIpONIOHOBAHUM Yy POOOTi METOLOM. 4. Y MeXXax JOCJIiKyBaHOI IisIHKY ['ajlaKTUKX OTPUMAaHO
OLIiHKM KiHeMaTU4YHUX napameTpiB moneni O-M 3 BUKopucTaHHIM 19 MJIH. 30pb CTBOpPEHOi BUbipKu. 5. Briepiue,
BHUKOPHCTOBYIOUM MiJIBUGIPKY LIEHTPOIZiB THX cpepruyHuX 06sacTell, B IKUX BeJIMUMHA KiHeMaTU4YHOro IlapameTpa
M + 11 BusBUIaCS HE3HAUYLIOM0, 6YJI0 MOOYIOBAHO PO3NOLiI TAKUX LIEHTPOIAiB B [asakTHyHil miomuHi. 6. Bnepiuie
peai3oBaHo, 3alpOIIOHOBAHUI aBTOPOM CNIOCi6 BiOOPY 1IeHTPOifiB cheprnyHux obaactel, ki marotb M +11 = 0 i
HaJIeXXaTh [0 KOHKPETHOTO CIipajIbHOrO pyKasa. 7. OTPMMAaHO OLiHKM [IapaMeTPiB CIipajbHUX PyKaBiB ['allakTHKM 3
BHMKOPHCTaHHSIM 3alIpOIIOHOBAHOr0 MeTony. OTPUMaHi OLiHKY [TapaMeTpiB II0Ka3y0Th JOOPY y3roIyKeHICTh 3
pes3ysbTaTamMu, OTPUMAHMMUY iHIIMMY aBTOPaMU Ta 3HAYHO OiJIbIll BUCOKY TOYHICTb iX BU3HauYeHHs. Ha ix OCHOBI,
IJISIXOM €KCTPaMoJIsLii 3a MeXi HassBHUX JaHUX, IOOYIOBAHO CIIipaJIbHy CXEMY, Ha SIKy HaKJIaleHO CETMEHTHU
raJIakTUYHUX pyKasiB Scutum- Centaurus, Sagitarius-Carina, Perseus, Norma-Outer, a TakOX JIOKaJIbHOTO pyKaBa
Orion. 8. BUKOHaHO TECTyBaHHsI 3alIPOIIOHOBAHOIO METOAY LIJISIXOM IOPiBHSHHS PE3YyJIbTATIB i3 pe3yJibTaTaMH,
OTPUMaHMMHU JUHAMIYHMM METOAOM Ta LISIXOM CIIiBCTaBJIE€HHS MOP(OJIOTiYHUX 0COOINBOCTEN MaKETHOI

'anmakTuKU.

2. The dissertation is devoted to the determination of the parameters of the spiral arms of the Galaxy obtained
using kinematic tracers based on the data of the Gaia DR3 space mission. One of the structural elements of the
Milky Way is a spiral structure, and its study is an important task in astronomy, which is still relevant. This work
proposes a new approach to the determination of tracers of the spiral structure, based on the study of the
kinematics of stellar fields, as well as the method of obtaining them. As tracers, the centroids of spherical stellar
regions with a radius of 0.5 kps have been used, where the deformation velocities along the coordinate axis R of
the cylindrical galactocentric coordinate system are insignificant. To study the kinematics in spherical stellar
regions, a kinematic analysis of 19 million stars from the Gaia DR3 data, with an absolute magnitude of MG < 4,
which allows to use them at large heliocentric distances, has been made within the Ogorodnikov-Milne model.
These tracers cover the galactic plane in the ranges of galactocentric coordinates 1400 < o < 2200 and 4 kpc < R < 14
kpc. To derive the parameters of the spirals of the Milky Way, the method based on the construction of the



"positional angle - logarithm of the distance" diagram has been used. This method is commonly used based on the
data of various tracers. The work also tests the functionality and effectiveness of the proposed method, which
proves the reliability of its applying not only to the Gaia DR3 observational data, but also to the data of mock stellar
catalogs from the AURIGA project. The progress of the dissertation work is covered in three sections. The first
chapter presents an overview of literature. The development of ideas about the structure and features of the
Galaxy is described. The subsystems of the Galaxy and their relationship with the concept of "population" are
described. Examples of works with the results of determining the parameters of the spiral structure and its
schematic images using various tracers are given. An overview of the theories of the mechanism of the origin of
the spiral structure of the Galaxy is briefly presented and the main problems of its study are described. A
description of modern data on the spiral arms of the Milky Way galaxy is given. In the second chapter of the
dissertation, the mathematical methods used in the research are considered. The coordinate systems used in the
work, as well as kinematic models, which are often used in kinematic studies of the Galaxy, are considered. The
method of determining the parameters of the spiral arms of the Galaxy using the "positional angle - logarithm of
the distance" diagram is described. In the third section, the results of the determination of kinematic parameters
in previous works based on Gaia DR3 data and the rationale for using the kinematic method are given. Based on the
need to have the most accurate astrometric parameters, a new selection of stars from the Gaia DR3 catalog was
created, taking into account parallax corrections and corrections for the proper motions of bright stars. The main
scientific results obtained in the work are as follows. 1. The use of the components of the deformation velocity
tensor to study the spiral structure of the Galaxy is substantiated. 2. To solve the equations of the O-M model, the
positions and velocities of stars with a full 5-parameter astrometric solution and radial velocity in the Gaia DR3
catalog have been calculated in the local galactic coordinate system. 3. Software for data processing, calculations
and construction of galactic spiral arms has been created according to the method proposed in the work. 4. Within
the galactocentric coordinates 4 kpc < R < 14 kps, 1400 < 0 < 2200, and Z = 0 kpc, estimates of the kinematic
parameters of the O-M model have been obtained using 19 million stars of the created sample. 5. For the first time,
using a subsample of the centroids of those spherical regions in which the value of the kinematic parameter M+11
turned out to be insignificant. 6. The author's proposed the method of selecting centroids that have M+11 = 0 and
belong to a specific spiral arm was implemented for the first time. 7. Estimates of the parameters of the spiral arms
of the Galaxy using the proposed method have been obtained for the first time. The obtained parameter estimates
are in good agreement with the results obtained by other authors. On their basis, by extrapolating beyond the
available data, a four-armed spiral scheme has been built, on which segments of the galactic arms Scutum-
Centaurus, Sagittarius-Carina, Perseus, Norma-Outer, as well as the local arm of Orion have been superimposed. 8.
Testing of the proposed method has been performed by comparing the results with the results obtained by the
dynamic method.
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