O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0821U102167
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpamnii: 21-07-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. AkcboHOBa Karepuna JImutpiBHa

2. Aksonova Kateryna D.

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bupg, pucepranii: nokrop dinocodii

IIIu¢p HayKOBOi CIENiaJIbHOCTI: 104

HasBa HayKOBOIi crieniaJIbHOCTI: Qisuka Ta acTpoHOMis

T'any3s / rany3i 3HaHb:

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jdarta 3axHCTy: 14-07-2021

CrneniaJbHICTh 3a OCBITOIO: Paziodisuka i enekrpoHika

Micue po6oTu 3m00yBaya: lucruryr ioHocdepn

Kopg 3a €IPIIOY: 14084302

Micue3HaxoaKeHHS: By Kupnyosa, 6y71. 16, M. XapkiB, XapKiBCcbKuil p-H., XapkiBcbka 0671, 61002, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

IIIudp cnenianizoBaHoi BYUEHOI pagH (pa30Boi Cleliagai3oBaHOi BY€HOI pagu). [1d 64.260.001
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: PasioactpoHomMiunmii inctuTyT HanjionasnbHoi akagemii Hayk
YKpainu

Kog 3a €APIIOY: 02772020

Micue3Haxoa>KeHHS: By Mucrenrs, 6yx. 4, M. Xapkis, XapkiBcbKuii p-H., XapkiBcbka 0651, 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: PasioactpoHomiunmii inctuTyt HanjionasnbHoi akagemii Hayk
YKpainu

Kopg 3a €IPIIOY: 02772020

Micue3Haxoa>KeHHS: By Mucrenrs, 6yx. 4, M. Xapkis, XapkiBcbKuii p-H., XapkiBcbka 0651, 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 37.15.29

Tema gucepranii:
1. JliarHoCcTUKa pyXOMUX iOHOCEepHUX 30ypeHb IPUPOLHOIO IIOXOIKEHHSI METOJIOM HEKOT€PEHTHOTO PO3CisIHHS

2. Diagnostics of traveling ionospheric disturbances of natural origin using incoherent scatter method

Pedepar:

1. InTepec 10 BUBYEHHS! HEOJHOPIAHOI CTPYKTYpH ioHOC(hEpH 3eMili I'PYHTY€ETbCS Ha OXBUJIMHHOMY BUKOPUCTaHHI
y OBCSKAEHHOMY >XKUTTi Paflio3B’a3Ky Ta OCBOEHHI HAaBKOJI03EMHOT'O KOCMiYHOTO NpocTopy. lonocdepa
BHMKOPHCTOBYETbLCS JIIOJICTBOM 11 PAJiOo3B’s13KY Ha BEJIMKUX BiiCTaHsX. [I71s1 MPaBUIbHOTO BUKOPUCTAHHS TOTO YU
iHIIOTO YaCTOTHOTO Iiana3oHy PafioXBUJb BAPTO BPaX0OBYBaT 0COBIMBOCTI ioHOChEpH, ii TPOCTOPOBY Ta 4aCOBY
MiHnuBicTh. KpiM TOro, Ko>kHa 06J1aCcTh ioHOCepy XapakTepusyeThesl lpoLecamu GOHOBOI i0Hi3allii, 110 3ay1eskaTh
Bifl IOpM POKY, 100U, COHSTYHOI aKTUBHOCTI, reorpadiuHOoro po3TallyBaHHs Ta TeOMarHiTHOI akTMBHOCTI. Binomo, mo

atMocdepa Ta ioHochepa 3emili 3HaX0ATHCS il BIIMBOM 30BHILIHIX ITPOIIECIB SIK TPUPOIHOTO TaK i TEXHOT€HHOTO



noxojxeHHs. Cepel HUX BaKJIMBY POJIb BifiirpaloTb COHuHNM TepMiHaTop (CT), COHSIUHI 3aTeMHEHHS, MarHiTHi
Oypi, 3emJieTpycy, liyHaMi, BUOyXH, CTapTU pakeT, IOTY>KHE paslioBUIIPOMiHIOBaHHS i T. iH. OCHOBHUM Me€XaHi3MOM
NOIIMPEHHS eHePrii Ta iMIyJbCy Bif Takux 36ypeHb B aTMocdepi € aKyCTUKO-TpaBiTaliiiHi xBuii (AI'X). B cBoo
yepry AI'X, 110 reHepyIOThCS B HYKHIN aTMocdepi Ta 3a6e31e4yIoTh 3B'5130K 3 BEPXHbOIO, Ha BUCOTax ioHOChepu
4aCTO MAIOTh NPOSIBU Y BUTJIAA pyXoMuX ioHOCchepHux 30ypeHs (P13). P13 npu3BoasTh 10 CIIOTBOPEHDb Pa/liOXBUIIb,
1110 BIVIUBA€E Ha poOOTY 3aC00iB pafiosokaliii, pasiio3s’si3Ky Ta CyIyTHUKOBOI Hasirauii (IIoripiyioyu TOYHICTb
reornosuliionyBanHs). JJocaigxkeHHs reHepatii AI'X i PI3, ocobinBocTell iXHbOro NOMMPEHHS Ta PyUHYBaHHS,
CIIpYSIOTH TOKPAILEHHIO TPOTHO3YBaHHS IJIa3MOBUX 30yPEHb Ta BPAXyBaHH4 iX Jii Ha PYHKLIOHYBaHHS
paziocucTeM pisHOro npus3HadeHHs. Came TOMy BUBYEHHS i MOHITOpUHT AI'X i PI3 € akTyasbHOIO 3a/1a4€10
paziodizuku Ta (isuky aTMocdepH i re0OKOCMOCY, 110 Ma€ He TijIbKU PyHAAMEHTaJIbHe, a 1 BeJIMKe [IPUKJIaIHE
3HadyeHHs. OgHUM 3 HaN6iIbI iHPOPMATUBHUX BUMiPIOBAJILHUX IHCTPYMEHTIB 7151 iOHOC(EPHOI [iaTHOCTUKY €
pazap HekorepeHTHoro po3scisaus (HP). B o6cepsaTopii InctutyTy ionocdpepu HAH i MOH Ykpainu (M. XapkiB)
pO3TallOBaHUIl €IUHUN y leHTpasbHill €Bporni pagap HP. Panap no3Bosise oTpuMyBaTy JaHi po cTad ioHocdepu B
nianazoHi BucoT Big, 100 mo 1500 kM. Binbun nosHy iHdopMauiio npo ii napaMmeTpy, Ha BUCOTAaX HUXKYE MAKCUMYMY
ioHi3aljii, 0lepXYyIOTh 3aBJSIKM BUKOPUCTAaHHIO i0HO30HY. MeTol0 nucepTauiiiHoi po6oTu € BusaBieHHs P13, ski
BUKJIMKAHi BUCOKOEHEPTriiHUMU NPUPOIHUMU IIPOLIECaMU, Ta aHAJI3 IX TapaMeTpiB 3a JaHuMU pangapis HP;
NOPiBHSIIIbHUI aHasi3 napameTpis P13 Hap, pisHMMU LOBrOTHUMM CEKTOPaMU [J1s1 Pi3HUX reoisuyHUX YMOB Ta
PiBHIB COHSIYHOI aKTMBHOCTI; (i3M4HEe TIYMayeHHs CIIOCTEPEXXyBaHUX ioHOcpepHUx edekTi. HaykoBa HOBM3HA
IycepTaliiiHOl pO60TH BU3HAYAETHCS IOCTABIEHUMHU 3aBJJaHHSIMU Ta BIEpIIE OTPMMAHUMU Pe3yJbTaTaMHU i
IoJisirae y HacTyrnHoMmy. 1. Briepiie oTpuMaHo xapakrepuctuku P13 Han YkpaiHoto y AianasoHi nepiogis 5 - 125 xB
IIPOTSIroM 6araTopiuHOro MOHITOPUHTY cTaHy ioHochepu metogom HP 3 2006 p. no 2018 p. y CIOKiHMX yMOBaXx.
[TpoieMOHCTPOBAHO, 1[0 HANGibLIA KibKiCTh P13 criocTepirasacs no6au3y 3MMOBOTO COHLIECTOSIHHS Ta OCIHHbOTO
piBHOAEHHs. 2. OuiHeHo OCHOBHI napameTpu P13 1o6sn3y xapakTepHUX reoQiznyHuX Nepionis Ta Imif yac
reokocMiuHoi 6ypi 1 - 3 BepecHs 2016 p. BcraHoBieHO B3aeM03B's130K HU3KM P13 3i 3MiHaMu MarHiTHOro 1oJs B
BMCOKUX MPOTax. 3. Brnepme 3a nannmu pagapa HP IHctutyty ionocdepu BcTaHOBI€HO HasiBHiCTL BM P13
[IPOTATOM YChOT'O POKY, 110 BKa3ye Ha BiZICYTHICTb YiTKO BUPaKE€HOI 3aJIEXKHOCTI IOSIBA TAKUX CTPYKTYP BiIHOCHO
PiBHSI reOMarHiTHOI aKTUBHOCTI. 4. [TpoBesieHO NMopiBHAHHS (OHOBUX MapaMeTpPiB ioHocdhepu B Nepioiy BECHSIHOTO
PiBHOZIEHHS Ta JIITHBOTO COHLIECTOSIHHA Y 2016 p. 3a ganumu pagapis HP IHctutyTy ioHocdepu Ta obceppartopii
Xericrek MTI. IIpakTyHa 3HAYMMICTh OTPMMAHUX PE3YJILTATIB [IOJIAra€e y HaCTYIIHOMY. JlaHi, po Bapiauii
xapakrepucTtuk P13 Hag CximHoro €BpOIIO0 HEOOXiHI /1151 TOTIMGIEHUX 3HAHb (Pi3UKYU MPOIIECiB, M0 TPOTIKAIOTh B
ioHocdepi Ta MexaHi3MiB B3aeMogii Mk pisHuMU mapamu atmochepu. OTprMani pesysnbratyu napamerpis CM Ta
BM PI3 MoXyTb 6yTH BUKOPUCTaHi py po3po0blii MOJieJli HEOAHOPIAHOI CTPYKTYpHU CepelHbOMUPOTHOI ioHOChepy,
a TaKOX J03BOJIITh YTOUHUTH I7100aJbHi ioHOC(epHi Mozeti. TakoX, OTPUMaHi pe3yJbTaTi J03BOJISTh OiIbLl TOYHO
IIPOTHO3YBATU CTYIIiHb HECTAOIbHOCTI KaHaJiB paio3B’s13Ky Ta HaJIAIITOBYBATH iX I1apaMeTpHU 3a pi3HUX
reoiznyHuX yMOB. HapelTi, Takoro pony LOCJiI>KeHHs, BAXJIMUBI [ PO3BUTKY METOJiB IPOrHO3YBaHHS Ta OLIiHKU

ITIOMHMJIOK I’COHOSI/II_LiOHYBaHHH 3 BUKOPDUCTAHHAM r7100aJIbHUX HaBiI’aLlifIHPIX CYIIYTHUKOBUX CHUCTEM.

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 lonosphere, 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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