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2. Application of vortex hydrodynamics to the problems of the formation and evolution of planetary systems

Pedepar:

1. O6'exTOM OOCTiAKEHHSI € HOBUI TOYHUU PO3B'SI30K CUCTEMMU Tiipora3oiuHaMiqyHuX piBHSIHb Efinepa, skuit
IIOPOJKy€E CKIIAIHY BUXPOBY T€Uil0 3 HU3KOIO TOPOiJHUX BUXPOBUX Kijlelb, KOTPY OYyJI0 Ha3BaHO I1JIAHETAPHUM
BUXOPOM. [IpeMeToM OCiTKEeHHS € BUBYEHHS] TEOMETPUYHUX, KIHEMaTUUYHUX Ta IUHAMIYHUX XapaKTePUCTUK
IIJIAHETAPHOTO BUXOPY Ta iX 3aCTOCYBaHHS [0 PO3PaxyHKy CTPYKTYp Ta OCHOBHUX I1apaMeTPiB 3ipKOBUX [JIAHETHUX
cucreM. [Ipy BUKOHaHHI AucepTaLiliHOI poO0TH 3aCTOCOBYBaINCh MeTOU AU epeHLialbHOrO Ta iHTErpajbHOro
YUCJIEHHS, METOAM iIHTerpyBaHHs JIiHIMHMX Ta HEJiHINHUX JudepeHLiabHUX PiBHSIHb MaTeMAaTUYHO]I (Pi3uKy,
METOJI MaTeMaTU4YHOI Teopii CTIMKOCTI a TaKOX IporpaMyBaHHs y cepefoBuiax Matlab, Maple, Mathcad ta
3acobu nobynosu rpadiuHux 2D i 3D-300paxkeHs. Yci TeopeTUyHi pe3ysibTaTi AaHoi poOOTH Ta BifIOBinHI



PO3PaxyHKOBi MOJIEJIi € HOBUMU i HE MAIOTh aHAJIOTIB, - BOHU JIMIIE [IOPiBHIOIOTHCS 3 CYy4YaCHUMU
CIIOCTEPEXYIUYNMU JaHUMU. HaykoBa HOBM3HA OJlepKaHMX Pe3YJIbTaTiB M0JIAra€e y TOMy, 110: IPOBEEHO
napaMeTpUYHuUM aHasi3 6araronapaMeTpUYHOro ripora3oHaMivHOrO pPO3B'sI3Ky IJIaHETAPHOI'O BUXOPY i Ha Horo
OCHOBI 3p006JIEHO OIKUC CTPYKTYP BUXPOBUX YTBOPEHDb Ta BCTAHOBJIEHO NapaMeTpUyHi ymMoBH GipypKarii 1ux
CTPYKTYP; JOCJiIPKEHO T€OMETPIIO i CTPYKTYpU OCOOJIMBUAX TOYOK LIEHTPAJIbBHUX JAUIIOJIB IIJIAHETAPHUX BUXOPIB y
peryJIIpHOMY, CUHTYJIIPHOMY Ta 3araJbHOMY BUIIa/IKaX; BUBHAYEHO XapaKTEPUCTUKU O6epPTaHb y BUXOPi;
JOCJIZIPKEHO T10J1s1 TUCKY Ta IPaJiieHTiB TUCKY; IPOBEIEHO YMCeIbHO-aHAMITUYHE JOCiIP)KEHHS PyXy YaCTUHOK Y
TOPOBUX KUIBIISIX [IJIAHETAPHOTO BUXOPY. 3aBISIKU BUKOPUCTAHHIO TiZipo ra30inHaMidHOl Teopii KOCMIYHUX SBUII,
yIepile Y aCTPOHOMIUHIM Haylli OTpPUMAaHO MOXJIUBICTh TEOPETUYHO ifeHTH(]iIKyBaTH IOBHUM CKJIa/] HOBUX
€K30IJIaHETHUX CUCTEM, Y SIKUX BiJKPUTO JIMILIE KijbKa N1aHeT. MaTepianu NOCiI)KeHHsI MOXKYTb OyTU BUKOPUCTaHI
B HayKOBIl Ta BUKJIAJALBKIN AisJIbHOCTI, 8 OKpEeMi pe3yJIbTaTu OUCEPTALIMHOIO AOCIII)KEHHS MOXYTb JOIIOMOITA
aCTPOHOMaM-CIocTepirayam 6inbll €PeKTUBHO MYKATH i TOYHO 3HAXOAUTH HOBI €K30IJIaHETU HABKOJIO iHIINUX
3ipoK.

2. The object of the research is a new exact solution of Euler's hydrogas dynamics equations that generates a
difficult vortical flow with a number of toroidal vortex rings, which was called a planetary vortex. The subject of
the study is the study of the geometric, kinematic and dynamic characteristics of a planetary vortex and their
application to the calculation of structures and basic parameters of star planetary systems. At implementation of
dissertation work were used the methods of differential and integral calculus, methods of integration of linear and
nonlinear differential equations of mathematical physics, methods of mathematical stability theory and
programming in Matlab, Maple, and Mathcad and tools for constructing graphic 2D and 3D images. All theoretical
results of this work and corresponding calculation models are new and have no analogues - they are compared
only with modern observational data. The scientific novelty of the obtained results is that: a parametric analysis of
the multi-parametric solution of hydrogas dynamics equations is simulated, which simulates the initial existence of
a planetary vortex, and describes the structures of vortices and establishes the parametric conditions for
bifurcation of these structures; the geometry and structures of singular points of the central dipoles of planetary
vortices in the regular, singular and general cases are investigated; the characteristics of the vortices are
determined; the pressure fields and pressure gradients have been studied; a numerical-analytical study of the
motion of particles in the torus rings of a planetary vortex has been carried out. Due to the use of the
hydrodynamic theory of cosmic phenomena, for the first time in astronomical science it has been possible to
theoretically identify the full composition of new exoplanet systems in which only a few planets have been
discovered. Materials of research can be used in scientific and teaching activity, and some results of the
dissertation research can help astronomers-observers to more effectively search and exactly find new exoplanets
around other stars.
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