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1. TypOynenTHi pyxu BifirpaioTs BUpilajabHy POJb y TUHAMILIi I71a3MU, FeHepallii eJIeKTPOMAarHiTHOTro
BUIIPOMIHIOBaHHSI, IIPUCKOPEHHI KOCMIYHUX ITPOMEHiB, GOpMyBaHHi Ta eBoJioLii acTpodisnyHuX 06’eKTiB. Y poOOTi
BM3HAUEHO XapaKTep TypOyJIEHTHUX IPOLECIB y Pi3HUX 06J1acTsAx MarHirocepu 3emii (GOpiIoK, NOCTIIOK,
Marsiromap, 06J1aCTb MarHiTonaysu, Kacll Ta XBiCT MarHitocdepu) i Ha pi3HUX MacIITabax, a TAaKOX IIPOBEJEHO
NOPIiBHSIHHSA 3 TYpOYJIEHTHUMU [IOTOKAaMU B HeTpasbHiil aTMocdepi 3emri (Ha piBHI Me3omnaysu). BusHaueHo
XapakTep Iepejadi eHeprii Mixk BUXOpamH, MaclITaby 3MiHU TypOyJIEeHTHOCTI Ta POJIb B IIbOMY «Ba>KKUX» iOHIB.
Briepiue 3apeecTpoBaHO CIIOHTaHHY reHepallilo KOTepEHTHUX CTPYKTYP (CamoopraHisaliiio) B TypOyJI€HTHAX
0071aCTSIX 5K [JI1 MAaTHITHUX CTPYKTYP, TaK i 1711 MOTOKIB I7Ia3MHU, @ TAKOK OTPMMAHO HEJIiHIMHMI €HepreTUYHUI
Kackaj, i3 1o06ynoBY AUCIEePCIMHNX 3aIeXXHOCTel. BUKOPHCTOBYI0YM CTATUCTUYHI MiIX0OY Ta KacKagHi Mogeri,
BIleplIe 3HANEHO /OLiHEHO y3arajJbHeHUH KoedilieHT nudysii, o Bkasye Ha cynepaudysito B TypOyJIeHTHUX
obsacTsix Mar"irocepu 3emiii. Bnepiie oTpMMaHoO, 110 pe30HAHCHA B3aEMOJIs «XBUJISI — YACTMHKA» B
TYpOYJI€HTHUX 00JIaCTSIX CYTTEBIIIA [1JIs1 «BaXKYMX» CKJIAJOBUX (iOHIB reJilo Ta KMCHIO). Briepiue nokasaHo, mo
3aQikCcoBaHi CyllyTHUKaMU 3MiHU TeMIIepaTypH i AUHaMiK1 BepXHbOi aTMocdepH Bif TponiochepHUx axepest

MOXKHA MOSICHUTH TypOYJIEHTHUMU LIapaMy Ha BUCOTax Me30C(ePHU BiJi aTMOCHEPHUX IPaBiTALiIHUX XBUJIb.

2. The turbulent motions play a decisive role in plasma dynamics, generation of electromagnetic radiation in it,
acceleration of cosmic rays, formation and evolution of astrophysical objects. In the work, the nature of turbulent
processes in various regions of the Earth’s magnetosphere (foreshock, postshock, magnetosphere, magnetopause
region, cusp, and tail of the magnetosphere) and on different scales was determined and also the comparison
between turbulent flows in the Earth's neutral atmosphere (mesopause) was carried out. The nature of energy
transfer between vortices, the scale of changes in turbulence and the role of "heavy" ions in this were determined.
For the first time, the spontaneous generation of coherent structures (self-organization) in turbulent regions for
both magnetic structures and plasma flows was registered, and also the nonlinear energy cascade was obtained
from the construction of dispersion curves. For the first time, the generalized diffusion coefficient (superdiffusion
in the turbulent regions of the Earth’s magnetosphere) was found /estimated using the statistical consideration
and cascade models. For the first time, it was found that the "wave-particle" resonant interaction in turbulent
regions is more significant for "heavier" components (helium and oxygen ions). For the first time, it was shown that
the changes in the temperature and dynamics of the upper atmosphere from tropospheric sources recorded by
the satellites can be explained by turbulent layers at altitudes of mesopause, as a result of presence of gravity

waves.
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