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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.35

Tema gucepranii:
1. ®I3WYHI [TPOLIECU B ATMOC®EPHO-IOHOCOEPHOMY PATIIOKAHAJII, BUKJIMKAHI JI€IO0
BUCOKOEHEPTETUYHMX JIKEPE]T

2. Physical Processes in the Atmosphere-Ionosphere Radio Channel Caused by the Action of High-Energy Sources

Pedepar:

1. Incepralist npucBsyeHa PO3B’sI3aHHIO aKTyasIbHOI 3a71a4i, 1I0B’13aHO] 3 JOCJII)KEHHSM BIJIUBY I1OTYXKHOTO
PaZnioBUNIPOMIHIOBAaHHS Ta BEJIMKUX KOCMIYHUX CUJI HA aTMOCc(pepHO-ioHOChEePH] pagiokaHanu. Y poboTi
OOrpyHTOBaHI 3a71a4i, SIKi J03BOJIMIIN HOCITTH CHOPMYJIBOBAHOI METH JIOCIIIIKEHHS: MAaTeMAaTUYHE MOJeJII0BaHHS
HU3KHU Qi3UYHUX [IpoLeciB B aTMochepHO-ioHOChepHOMY pajiiokaHasli, BUKJIMKAaHUX BIJINBOM Ha CE€peLlOBUIIe
II0JILOTOM i BUOYyXy Yess16iHCbKOro MeTeopoifia Ta MOTY>KHOTO Pa/lioBUIIPOMIHIOBAaHHS HA3€MHOI Pa/lioCUCTEMU
CcepenHbO-, BUCOKO, Ta YIbTPABUCOKOYACTOTHOTrO Aianas3oHiB. OTpuMani pesynbTaru: 1. Briepiie getaabHO
3MOJI€JIbOBAHE AMIUIITYIHE CAMOIiSIHHS ITOTYKHUX PafiioXBMJIb, [JIS1 AE€HHVX Ta HiYHUX YMOB. [IpoaHasnizoBaHo
YaCTOTHY 3aJI€XKHICTb MHOXXHMKA CAMOJisIHHS Ta BilHOCHUX 30ypEHb TEMIIEPATyPU Ta KOHLEHTpallil €1eKTPOHIB.
OKpeMo JOCTIIKEHO YMOBU CTBOPEHHS MITYYHMX I1JIa3MOBUX YTBOPEHDb Ha BucoTax 30 — 80 Km. 2. 3
BUKOPUCTAHHSM PiBHSIHb MeT€OPHOi (i3MKU Ta 3a JOIIOMOTIO0 YACJIOBUX METOIB BIIEpIlIEe PO3B'I3aHO OOEPHEHY

33/1a4uy: 3HAXO/KEHHSI BUCOTHUX i 4aCOBUX 3aJI€KHOCTEN OCHOBHUMX I1apameTpiB yHikasbHOro Yessi6iHChbKOro



MEeTeopoifa 3i CriocTepekeHb TPAEKTOPHUX JaHKX. PO3paxoBaHi BUCOTHO-YaCOBI 3aJIEXKHOCTI Macy, IJIOLL Miferto,
iHTEHCUBHOCTI BUIIPOMIHIOBAaHHSI, TEMIIEpaTypy NTOBEPXHi BUITPOMIHIOBaHHS, OLiHEHO KoedillieHT! JUHaMiYHOTO
onopy ¥ absii, a TaKoK IUTOMY eHeprito abssuii. 3. 3a gornomoroo GPS-cynyTHUKIB BIiepllle BU3HAY€HO OCHOBHI

napameTpy XBUJIbOBUX 30ypeHb, 3T€eHEPOBAHUX [IPOJILOTOM Ta BUOYyxoM Yesss6iHCbKOro MeTeopoina.

2. The dissertation is devoted to the solution of the actual problem associated with the study of the impact of high-
powered radio emission and high powered space forces on atmospheric-ionospheric radio channels. The work
substantiates the problems that allowed to achieve the stated goal of the study: the mathematical modeling of a
number of physical processes in the atmosphere-ionospheric radio channel caused by the impact on the
environment of the flight and the explosion of the Chelyabinsk meteoroid and the powerful radio emission of the
terrestrial radio system of the medium, high and ultrahigh frequency ranges. Results obtained: 1. For the first time
was modeled in detail the amplitude of self-influenced high powered radio waves, for day and night conditions.
The frequency dependence of the self-influence multiplier and relative perturbations of temperature and electron
concentration was analyzed. The conditions for the creation of artificial plasma formations at altitudes from 30 to
80 km have been investigated separately. 2. Using the equations of meteoric physics and using numerical methods,
the inverse problem was solved for the first time as the finding of altitude and temporal dependencies of the basic
parameters of the unique Chelyabinsk meteoroid from observations of trajectory data. Calculated high-temporal
dependence of mass, mide area, intensity of radiation, temperature of surface of radiation, estimated coefficients
of dynamic resistance and ablation, as well as specific energy of ablation. 3. Using GPS satellites, the basic
parameters of the wave disturbances generated by the flight and explosion of the Chelyabinsk meteoroid for the
first time were determined.
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