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Pedepar:

1. IHTepec [0 BUBYEHHS HEOAHOPIGHOI CTPYKTYpH ioHOC(epr 3emili I'PYHTYEThCS Ha IIOXBUJIIMHHOMY BUKOPUCTaHHI
y OBCSKAEHHOMY JKUTTi Paflio3B’I3Ky Ta OCBOEHHI HABKOJIO3EMHOTO KOCMIYHOTO rpocTopy. loHocdepa
BUKOPUCTOBYETBCS JIIOJCTBOM IJ11 Paflio3B’13Ky Ha BEJIMKMX BiJICTaHsIX. [I7151 MPaBUIIbHOTO BUKOPUCTAHHS TOTO YU
iHIIOrO YaCTOTHOTO Jjiana3oHy PalioXxBUJIb BAPTO BPAaX0OBYBaTH OCOOIMBOCTI ioHOCEpY, ii TPOCTOPOBY Ta 4aCOBY
MiHMBicTh. KpiM TOro, KO>kHa 061aCTh iOHOC(epHr XapaKTepu3yeThes pouecamu GOHOBOI iOHi3alii, o 3a1eKaTh
BifI IOpM POKy, 106U, COHSTYHOI aKTUBHOCTI, reorpadivHOro po3TauryBaHHs Ta TeOMarHiTHOI akTUBHOCTI. Binomo, mo
atMocdepa Ta ioHochepa 3emiti 3HaX0AThCS i/l BIJIMBOM 30BHILIIHIX ITPOIIECIB SIK TPUPOHOTO TaK i TEXHOT€HHOTO
noxopxeHHs1. CepeJ, HUX BaKJIUBY POJIb BifiirpaloTb coHguHU TepMmiHaTop (CT), COHSIUHI 3aTeMHEHHS, MarHiTHi
Oypi, 3emJieTpycy, yHaMi, BUOyXH, CTApTHU PaKeT, TOTY>KHE paslioBUIIPOMiHIOBAHHS i T. iH. OCHOBHUM MeXaHi3MOM

IOIIMPEHHS eHeprii Ta iMIysbCy Bin Takux 306ypeHb B aTMocdepi € akycTUKo-TrpasiTaliiiHi xBuii (AIX). B cBoo



yepry AI'X, 110 reHepyIoTbCsl B HUXKHI aTMocdepi Ta 3a6e3MeuyoTh 3B's130K 3 BEPXHbOIO, Ha BUCOTaX ioHOChepu
9acTO MaloTh IIPOSIBY Y BUIJISIZI pyxoMux ioHochepHuX 36ypeHs (P13). PI3 npu3BoasTh 0 CLIOTBOPEHb PaflioXBUJIb,
1110 BIJIUBA€ Ha poOOTY 3aC00iB pafiosokaliii, pasiio3p’si3Ky Ta CyIlyTHUKOBOI Hasirauii (IIoripiyioyu TOYHICTb
reornosuiionyBanHs). JocaigxeHHs reHepatii AIX i PI3, oco6inBocTel iXHbOrO NOMMUPEHHS Ta PyUHYBaHH4,
CIPUSIOTH NIOKPAIIEHHIO IIPOrHO3yBaHHS I71a3MOBUX 30ypeHb Ta BPaxyBaHHS ix [ii Ha QyHKLiIOHyBaHHS
paziocucTeM pisHOro npusHadeHHs. Came TOMy BUBYEHHS i MOHITOpUHT AI'X i PI3 € akTyasibHOIO 3a/1a4€10
pazniodizuku Ta (isuku aTMOC(EPH i FeOKOCMOCY, 110 Ma€ HE TijIbKU (PyHAAMEHTAJIbHE, a 1 BeJIMKE NIPUKJIaIHE
3HadyeHHs. OgHUM 3 Han6inb iHGOPMATUBHUX BUMiPIOBAJILHUX iHCTPYMEHTIB 7151 iOHOC(EPHOI [iaTHOCTHKY €
pazap HekorepeHTHoro po3cisiHHs (HP). B o6cepsaropii Inctutyty ionochepu HAH i MOH Ykpainu (M. XapkiB)
PO3TallOBaHU €IMHUN y LeHTpasbHill €Bporni pagap HP. Panap no3Bosisie oTpuMyBaTy JaHi po cTaH ioHocdepu B
nianasoni Bucor Big 100 no 1500 kM. Binbi noBHy iHpopMaliito rpo ii napameTpy, Ha BUCOTAxX HIKYE MAKCUMYMY
ioHizarji, oiepKy0Th 3aBJKU BUKOPUCTAHHIO i0HO30HY. MeTolo nucepTaniiiHoi po6otu € BusBaeHHs P13, saxi
BUKJIMKaHi BUCOKOEHEPTriiHUMU IPUPOIHMMU IIPOLIECaMU, Ta aHAJII3 IX TapaMeTpiB 3a JaHuMmu pangapis HP;
NOPiBHSIbHUI aHasi3 napameTpis P13 Hag, pisHMMU LOBrOTHUMU CEKTOPaMHU [J1s1 Pi3HUX reoisuyHUX YMOB Ta
PiBHIB COHSIYHOI aKTMBHOCTI; (i3M4HEe TIYMaY€HHs CIIOCTEPEXXyBaHUX ioHOCcPepHUx edekTi. HaykoBa HOBU3HA
IYCepTaliiiHOI pO60TH BU3HAYA€ETHCS OCTABIEHUMH 3aBJJaHHSIMU Ta BIIEpIIe OTPMMAHUMU Pe3yJIbTaTaMU i
IoJIsirae y HacTynnHoMmy. 1. Briepiie orpumaHno xapakreprctuku P13 Han YkpaiHoto y Aiana3oHi nepiogis 5 - 125 xB
IIPOTSIroM 6araTopiuHOro MOHITOPUHTY cTaHy ioHochepu metogom HP 3 2006 p. no 2018 p. y CIOKIHUX yMOBaXx.
[TpogeMoHCTPOBaHO, O HaKbibma KinbKicTs PI3 criocTepiranacs no6smsy 3MMOBOTO COHLIECTOSIHHS Ta OCiHHBOTO
piBHOAEeHHS. 2. OuiHeHO OCHOBHI napameTpu P13 no6sn3y xapakTepHUX reoiznyHuX Nepionis Ta Mij, yac
reokocMiuHoi 6ypi 1 - 3 BepecHs 2016 p. BcraHoBI€eHO B3aeM0O3B's130K HU3KM P13 3i 3MiHaMu MarHiTHOro 1noJs B
BMCOKUX MPOTax. 3. Bnepme 3a nannmu pagapa HP Inctutyty ionocdepu BcTaHOBIEHO HasiBHiICTL BM P13
IIPOTATOM YCBOTO POKY, IO BKa3ye Ha BiZICYTHICTb YiTKO BUPaKE€HOI 3aJIEXKHOCTI MOSIBU TAKUX CTPYKTYP BiTHOCHO
PiBHSI reOMarHiTHOI akTUBHOCTI. 4. [TpoBesieHo MopiBHSAHHS (GOHOBUX apaMeTpiB ioHocdepu B Nepioiu BECHSIHOTO
PiBHOZEHHS Ta JIITHBOT'O COHLIECTOSIHHA Y 2016 p. 3a ganumu pagapis HP IHctutyTy ioHOoChepu Ta obceppartopii
Xeiicrek MTI. IIpakTryHa 3HaYMMICTh OTPMMAHUX PE3YJIbTATIB [10JIAra€e y HaCTYIIHOMY. JlaHi, po Bapiaulii
xapakrepucTtuk P13 Hag CximHowo €BpoIIoo HEOOXiHi /1151 TOTIMGIeHUX 3HAaHb (Pi3UKYU MTPOIIECiB, 110 TPOTIKAIOTh B
ioHocdepi Ta MexaHi3MiB B3aeMogii Mk pisHnMU mapamu atMochepu. OTprMani pe3ysnbratu napamerpis CM Ta
BM PI3 MoXyTb 6yTH BUKOPMCTaHi IpY po3po06Li MOJeJli HEOAHOPIAHOI CTPYKTYpHU CepelHbOMUPOTHOI ioHOChepy,
a TaKOX JO3BOJISITh YTOYHUTH I7100a/IbHI ioHOCepHi Mopesi. TakoX, OTpUMaHi pe3ysIbTaTy AO3BOJISITh Oi/IbII TOYHO
IIPOTHO3YBATU CTYIIiHb HECTAOILHOCTI KaHaiB paJio3B’s13Ky Ta HAJIAIITOBYBATH iX ITapaMeTPHU 3a Pi3HUX
reoiznyHuX yMOB. HapellTi, Takoro poay LOCiI>)KeHHS, BAXJIMBI [7151 PO3BUTKY METOJiB IPOrHO3YBaHHS Ta OLIiHKU

IIOMWJIOK F€ONO03ULI0HYBaHHS 3 BUKOPUCTAHHSIM I7I00a/IbHUX HaBirallilHUX CyMTyTHUKOBUX CUCTEM.

2. The interest in studying the inhomogeneous structure of the Earth's ionosphere is based on every minute use of
radio communications in everyday life and the exploration of outer space. Depending on the properties, the
ionosphere is used by human civilization to establish long-distance radio communication. For the correct use of
radio waves frequency range it is necessary to take into account the features of ionosphere, its spatial distribution
and temporal variability. In addition, each region of the ionosphere is characterized by background ionization
processes that depend on the season, day, solar activity, geographical location and geomagnetic activity. It is
known that the external processes of both natural and anthropogenic origin impact on the Earth's atmosphere and
ionosphere. Among them, the solar terminator (ST), solar eclipses, magnetic storms, earthquakes, tsunamis,
explosions, rocket launches, powerful radio emission, and others play an important role. The main mechanism of
energy and momentum transfer of such perturbations in the atmosphere is acoustic-gravity waves (AGW). AGW
generated in the lower atmosphere and providing the energy transfer to the upper atmospheric layers manifest
themselves at the ionospheric heights as traveling ionospheric disturbances (TIDs). TIDs lead to distortions of
radio waves that impact on operation radars, radio communication and satellite navigation (deteriorating the
accuracy of positioning). Studies of the generation of AGW and TIDs, features of their propagation and destruction,
help to improve the prediction of plasma perturbations and take into account their effect on the functioning of



different radio systems. That is why the study and monitoring of AGW and TIDs is an urgent task of radio physics
and physics of the atmosphere and geospace, which is not only fundamental but also of great applied importance.
One of the most informative measuring instrument for ionospheric diagnostics is incoherent scatter (IS) radar. It is
the only radar in Central Europe which is located in the observatory of the Institute of lonosphere of the National
Academy of Sciences of Ukraine and the Ministry of Education and Science of Ukraine (Kharkiv). Radar allows to
obtain the data on the ionospheric conditions in the range from 100 to 1500 km. More complete information about
ionosphere parameters, at altitudes below the maximum of ionization, is obtained using the traditional ionosonde
technique. The thesis aims to identify and analyze TIDs parameters caused by high-energy natural processes using
data of IS radars; comprehensive analysis of TIDs parameters over different longitudinal sectors for different
geophysical conditions and levels of solar activity; physical interpretation of the observed effects in the
ionosphere. The scientific novelty of the dissertation is determined by the tasks and the results obtained for the
first time and is as follows. 1. For the first time the TIDs characteristics over Ukraine in the range of periods 5 - 125
min during long-term monitoring of the ionosphere from 2006 to 2018 in calm conditions were obtained using IS
technique. 2. The main TIDs parameters near the characteristic geophysical periods and during the geocosmic
storm on September 1 - 3, 2016 are estimated. The relationship of TIDs number with magnetic field changes at high
latitudes is established. 3. For the first time, according to the IS radar of Institute of Ionosphere, the presence of
large-scale TIDs was established throughout the year. This indicates the lack of a clear dependence of such
structures appearance with geomagnetic activity level. 4. A comparison of background ionospheric parameters in
the periods close to the vernal equinox and the summer solstice in 2016 was performed. Information about TIDs
characteristics over Eastern Europe has a big importance for extending the knowledge about the physics of
processes occurring in the ionosphere and the mechanisms of interaction between different atmosphere layers.
The obtained results of the parameters of medium-scale and large-scale TIDs can be used for improving the local
model of the mid-latitude inhomogeneouse ionosphere, as well as allow to upgrade the global ionospheric models.
Also, the obtained results will allow to more accurately predict the degree of instability of radio channels and
adjust their parameters under different geophysical conditions. Finally, the obtained results are important for the
development of techniques for predicting and estimating the geopositioning errors of global navigation satellite
systems.
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