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1. Incepraniiina po60Ta IPUCBIYEHA PO3BSI3aHHIO aKTyaJIbHOI ITPO6IEMHU — eKCIIePUMEHTAJIbHOMY Ta
TEOPETUYHOMY [IOCJIiIPKEHHIO BIIMBY iH(PPa3ByKOBUX XBUJIb, 3reHEPOBAHUX JPKEPesaMy IIPUPOHOrO Ta MITYYHOTO
[IOXO/I)KE€HHSI, HA IIapaMeTpu aTMOC(HEPHO-KOCMIYHMX PaiioKaHaliB, SKi BUKOPUCTOBYIOTbCS 3aC00aMU
TeJIEKOMYHiKallil, pajiosiokauii, pagioHasirauii, pagioneseHrarii, TOmo, a TAKOX Ha XapaKTEPUCTUKU PALiOXBUIIb.
Mertoto nucepTauiiHoi pob0TH € HOCTiIKeHHs: OCHOBHUX (Pi3nYHUX Mpo1ieciB B aTMochepHOo-ioHOChEepHUX
paziokaHanax, sIKi CylpOBO/KYBaJIY BILJIMB HA HABKOJIO3EMHE CEPELOBUILE XBUJIb iHPPa3BYKOBOTO [1ialla30HY,
3T€HEPOBAHUX [IKEPeJIaMU MIPMPOJHOTO Ta TEXHOT€HHOTO MIOXOIKEHHS. 3 IIePLIOro PO3LiNy, SIKAi € OIJISITOBUM,
BUILJIMBAE, WO OiNbIIICTh AKepest iHdpas3ByKy sIK MPUPOLHOTO, TaK i IITYYHOTO IIOXOIKEHHSI € JIOKAJIi30BaHNMU B
yaci Ta npoctopi. AHasi3 30ypeHb IapameTpiB Bif, IOJiOHUX IpKePeJ L03BOJIUB 3 BEJIMKOIO0 NMOBIPHICTIO BUSIBUTHU
iH(pa3ByKOBi KOJIMBaHHSI Ha Pi3HUX MOHITOPMHIOBUX CTaHLiIX CBiTy. HaBeieHO JaHi PO CIEeKTP TEXHIYHUX
3aco006iB, 5IKi JOLiNIBHO BUKOPUCTOBYBATH J1J1s peecTpallii iHppasByKOBUX KOJIMBaHb. Y APYroMy PO3imi

MigTBEPIKEHO, 10 YMUCJIO MajliHb MiHiaCTepOiAiB IIBUIKO CI1afia€ 3i 301/IbIIEHHSIM iX €eHeprii CBITIHHSL.



OG6I'PYHTOBAHO, 110 3aKOH PO3IOAiNY Ynca NajiHb KOCMIUHUX Tijl METPOBOTO PO3Mipy 3a IOBrOTOIO € GJIN3bKUM [0
piBHOMipHOTrO. TpeTiil po3[ia NpUCBSIYEHO BCTAHOBJICHHIO 3aJIE)KHOCTE! OCHOBHUX I1apaMeTpiB iHPpa3ByKOBUX
XBWJIb, 3r€HEPOBAHMUX NaJiHHIM | BUOYXOM KPYIIHMX KOCMIYHMX TiJl, Bif BincTaHi. [IpennpuilHsaTo cripoby BUBECTH
IIPOCTi MaTeMaTU4Hi CIiBBiIHOLIEHHS, 3aCHOBaHi Ha (Pi3NYHO aJJ€KBATHUX i 3pO3yMIINX MEXaHi3Max MNOMNPEHHS
iH(pa3ByKOBUX XBUJIb HA IJ100aJIbHI BifICTaHi y3[0BXK N0BepXxHi 3emili. [y mapameTpiB iH(pPa3ByKOBOrO CUTHAIY,
3reHepoBaHoro KamMyaTcbkuM KOCMIYHUM TijIOM, BCTAHOBJIEHO HACTyIIHe. AMIUIITyla iHppa3sByKOBOTO CUTHAIY
IOCUTb WIBUAKO Clafiasa Ipy 30ibllIeHHI BiicTaHi Bif Miclisi BUGYXy METEOpOily 1o Miclis peecTpalii curnaiy. Yac
3amni3HeHHs iH(pPa3ByKOBOrO CUTHaYy 301/1bIIyBaBCs B Mipy 30ibLIEHHS BifICTaHi MDK MiclieM BUGYXy KOCMIYHOTO
Tiza Ta Micuem peecrtpauii curHany. llIBUKiCTh NPpUXOAY CUTHAJY 3aJjieXKajla BiJl BKa3aHOI BifiCTaHi i opieHTallii
Tpacu Ta 3MiHIoBasiacs B Mexax 269 - 308 m/c. TpupanicTh iHQPa3ByKOBOTO CUTHAJY IIPAaKTUYHO He 3ajiekasa Bif
BiZlCTaHi MiX MicLieM reHepalii Ta Miciem peecrpalii curHany. CrnekTpu iHppa3sByKOBOTO CUTHAIy 6yin
IIMPOKOCMYTOBUMH, B HUX OyJIM MPUCYTHI niepionu Big 05 1o 040 c. Pa3oM 3 TM HaibisblIa €Hepris npunajgana Ha
BupineHi nepiogu 12 - 151 28 - 33 c. [1obynoBaHO KOpeJIsILiliHi 10151 Ta perpecii 1151 OCHOBHUX NapaMeTpiB
iH(ppa3ByKy. 3a nepeBaXHUM IepioloM iHPpas3ByKy oLiHeHO KiHeTUYHY eHepriio (179 kT THT) Ta akycTuuyny
e(PeKTUBHICTb (~4%) KOCMIYHOTO TijIa. Y 4€TBEPTOMY PO3LiJi NPOJEMOHCTPOBAHO NPUKJIAAN 3aJIEKHOCTEN
aMIIITYou XBUJI iHpPa3ByKOBOrO Aiarna3oHy, 3reHepOBaHOi IIOTY>KHUM BYJIKAHOM i 3apeeCcTpOBaHOi CTaHILisIMU
CBITOBOI M€pEXi Ha Pi3HUX KOHTUHEHTAX CBITY, BiJ] BiiCTaHi MK CTaHIIi€l0 Ta A)KEPEJIOM. YCTAaHOBJIEHO, 110
HaMOi/IbII BAAJIO0 € allPOKCUMALlisl, sIKa ONKCYE XBUJIEBOJHE MIOIMPEHHY i3 3aracaHHsaM. OLiHeHO BifIOBiAHI
Koe(ilieHTH Ta IMMOMHY 3aracaHHsl. Brepiue Ha MpUKJIaAi MaCOBUX BUOYXiB CKJIaliB 60enpumaciB y BiHHUIIbKIi
o671acTi y 'sITOMY PO37iJii I0Ka3aHo, 1110 NpHU 30isblIeHHI eHeprosuineHHs Bif 3 1o 53 T THT cnocrepiranacs
TEHJIeHIIisl 10 30i7bIIEeHHS aMIUIITY Y Ta [1epioAy IePEeBAKaloyoro KoJIUBaHHS. Y IOCTOMY PO3[ijli Ha IPUKJaLi
CUJIbHOI F€OKOCMIYHOI Oypi BUBUEHO OCOOIMBOCTI XBUJIEBUX (POPM r€OMarHiTHUX KOMIIOHEHT Ha Pi3HUX CTaHLisIX
cBiTOBOI Mepexi InterMagnet. [TokasaHo, 10 3i 3MEHIIEHHSIM IUPOTH aMILIiTy1a Bapianiil X- i Y-KOMIIOHEHT
criagae. OCHOBHI nepiony, sIKi criocTepiraaucs B CrieKTpi KoJMBaHb, ckaananu 35 XB — 55 XB Ta 70 xB — 110 xB.
AMIIITYIa KOJIMBaHb 3MiHIOBasach Npu6aM3HO B 70 pasiB. TpuBalicTh KBasinepioguyHMX KOJIMBAaHb BapilOBaiacs B
IianasoHi 2-16 roguH. Y cbOMOMY PO3/ijii Bliepile Ha MPUKJIaAi IOMIPHOTO 3eMJIeTPyCy B AsibaHii
IIPOJIEMOHCTPOBAHO, 1110 MOAIOHI IpKepesia MOKYTh BUKJIMKATH KBasinepionuyHi Bapialii piBHS reoMarsiTHOro noJis,
IKi MalOTh 4Yac 3ali3HeHHs 61M3bKO 6 XB i TpuBasicts 70-80 xB. [IlepeHOCHUKOM 30ypeHb B LIbOMY BUIIAAKy MOTJIN
OyTu marHitorizpoguHamivyni xBumi. KBazinepioguyHi 30ypeHHs, sKi MaloThb 4ac 3amnizHeHHs 97-106 xB i TpuBalicTh
6sm3bK0 130-140 xB, mBUIIE 32 BCE, BUKJIMKAHI 3€MJIETPYCOM. 3a IlepeHeCceHHs 30ypeHb BiAoBifaay akyCTUKO-
rpasiTaliiiHi xBuli, SKi MaioTh nepion 7-14 xB. BigHoCcHe 30ypeHHs KOHLEHTpallii €JIeKTPOHIB y II0JIi aKyCTUKO-
rpasiTauiiiHoi XBuii 6ys10 6;113bKO0 5.3%. PesysbTaTy CllOCTEpEsKeHb 32 a16aHCHbKUM i TypeLbKUM 3eMJIeTpyCaMu B

LiJIOMY Y3rOKYIOTbCSI MiXK CO60I0.

2. This Ph.D. thesis is devoted to the solution of an urgency task: this is experimental and theoretical research of
the infrasound waves action generated by sources of natural and artificial origin, on the parameters of
atmospheric and space radio channels used by means of telecommunications, radar, radio navigation, radio
direction finding, etc., as well as on the characteristics of radio waves. The goal of this thesis is to study the main
physical processes in the atmospheric and ionospheric radio channels during the impact on the near-Earth
environment of infrasound waves generated by sources of natural and anthropogenic origin. From the Chapter I
(analytical review of Ph.D. thesis), it follows that most sources of infrasound, both natural and artificial, are
localized in time and space. The analysis of parameter disturbances from similar sources made it possible to detect
low-frequency (LF) oscillations at various monitoring stations around the world. The data on the range of technical
equipment, which are effective to use for recording LF oscillations, are given. At the Chapter II a rapid decrease in
the number of asteroids with increasing of their glow energy is confirmed. It is substantiated that the law of
distribution of the number of falls of meter-size bolides by longitude is close to uniform. The Chapter III is devoted
to establishing the dependence of the main parameters of infrasound waves from the fall and explosion of large
celestial bodies versus distance. An assume was made to derive simple mathematical relations based on physically
adequate and understandable mechanisms of propagation of infrasound waves over global distances along the



Earth’s surface. For Kamchatka meteoroid infrasonic signal it was found that the infrasonic signal amplitude
exhibits quite a rapid decrease with distance between an infrasonic station and the meteoroid’s explosion site. The
time delay of the infrasonic signal shows an increase with distance between the celestial body explosion and the
site of signal detection. The signal celerity exhibits a dependence on the distance and the path orientation; it is
estimated to be in the range of 269~ 308 m/s. The infrasonic signal duration shows virtually no dependence on the
distance from the detonation point to an infrasonic station. The infrasonic signal spectra have a wide bandwidth
with periods from o5 to 040 s. At the same time, the greatest energy falls within the isolated periods of 12-15 s and
28-33 s. The scatter diagrams and regressions for the infrasound main parameters were plotted. The celestial
body’s kinetic energy (179 kt TNT) and acoustic efficiency (04%) were estimated from the prevailing infrasonic
period. In the Chapter IV, examples of dependences of the amplitude of the infrasound wave generated by a
powerful volcano and registered by stations of the global network on different continents of the world, on the
distance between the station and the source are demonstrated. It was established that the most successful
approximation is the one that describes waveguide propagation with attenuation. The corresponding coefficients
and attenuation depth were estimated. At Chapter V (on the example of massive ammunition depot at Vinnytsia
region) it was shown that an upward trend in the amplitude and period of the predominant oscillation were
observed when the energy release increased from 3 to 53 tons of TNT. At the Chapter VI, using the example of a
strong geospace storm, the peculiarities of the geomagnetic components waveforms at various stations of the
InterMagnet global network were studied. It is shown that as the latitude decreases, the amplitude of the X- and
Y-component variations decreases. The main periods observed in the spectrum of oscillations reached from 35
min to 55 min and from 70 min to 110 min. The amplitude of oscillations changed approximately 70 times. The
duration of quasi-periodic oscillations varied in the (2-16) hours range. At the Chapter VII for the Albanian
moderate earthquake it is demonstrated similar sources can cause of the quasi-periodic variations in the level of
the geomagnetic field which observed with a 6 min lag and a 70-80 min duration. These disturbances could be
transferred by the magnetohydrodynamic waves. The quasi-periodic variations that were observed to appear with
a 97-106 min lag and to last for about 130-140 min were most likely due to the earthquake. They were transferred
by the atmospheric gravity waves with a period of 7-14 min. A relative disturbance in the electron density in the
atmospheric gravity wave field was observed to be approximately 5.3%. The results obtained from observations of
Albanian and Turkish earthquakes show agreement.
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