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1. Incepraniiiny po60Ty IIPUCBSIYEHO AOCTIIKEHHIO ANHAMIKU aTMocdepHOro iH(pa3ByKy Ta BCTAHOBJIEHHIO HOTO
3B'S13KiB 3 €K30r€HHUMHU YMHHUKAaMU Ha OCHOBI KOMIIJIEKCHOTO aHasli3y iHPPa3ByKOBUX CIIOCTEPEKEHb, YACOBUX
PALIB, CYIPOBIAHUX Te0(Pi3NYHUX i METEOPOJIOTiYHUX JaHMX. PO3p0O06JIeHO METO0JIOTII0 aHali3y IIPOLECiB
reHepatlii, nomupeHHs i TpaHcpopmallii iHPpPa3ByKOBUX CUTHAJIIB; OLIHEHO CTYIIiHb JeTePMiHOBAHOCTI iHQPa3ByKy;
IOCJIiI)KeHO BIJIUB 3€MJIETPYCiB, COHSYHOI aKTUBHOCTI Ta METEOpiB Ha 10ro AUHAMIKy; BCTAHOBJIEHO B3a€MO3B'SI30K
MiX iH(Qpa3ByKOBMMHU BapiallisiMu, 3araJlbHUM BMiCTOM O30HY T2 MET€OPOJIOTiYHUMU YMOBAaMHU; 3aIIPOIIOHOBAHO
IiAXin 4O aBTOMATU30BaHOTO BUSIBJIEHHS IITYYHUX aHOMaJIiN B iHPa3ByKOBOMY Ta MAarHiTHOMY MOJIsIX 3emii. [is
OIUCY, aHaJIi3y i MPOrHO3yBaHH iH(PPa3BYKOBUX Bapialliil BAKOPUCTAHO Cy4yaCHi METOAM aHaJIi3y YaCOBUX PSILIB,
3okpeMa ARIMA, SARIMAX Ta agutrBHY Mogesnb Prophet. O6rpyHTOBaHO iX 3aCTOCYBaHHS 10 CUTHAIIB, 110 MICTSITh
TPEH[0BI, CE30HHI Ta BUIMAJIKOBI CKJIa[0BIi, a TAKOXK PO3TJISHYTO KPUTEPIi OLIIHIOBAHHS SIKOCTI IIPOrHO3yBaHH4. [y
aBTOMATM30BAHOrO aHaJIi3y 6araToOKaHaJIbHUX iHPPA3BYKOBUX i MarHiTHUX JaHMX BUKOPUCTAHO aJIroputM Isolation

Forest, mo nasno 3mory izeHTHdikyBaTH aHOMAaJIbHI CIIJIECKU Ta OL[{HUTU [1€PCIIEKTUBU TAKOT'O MiIX0y AJIs



reoiznyHOro MOHITOpUHTIY. [l0Ka3aHo, MO Ha aMIUIITYly Ta CIIEKTPAJIbHUI CKJIaz, aTMOC(EpPHOro iHppas3ByKy
BIJIMBAIOTh COHSIYHA aKTUBHICTb, CEICMiUHI IpO1leCH, METEOPHI SIBUIA Ta iHIIi 30BHILIHI YUHHUKU. BCTaHOB/IEHO,
110 iHpPa3ByKOBUII CUTHAJ Ma€ He JiMIlle BUIMIATKOBY, a 1 IeTepMiHOBaHY CKJIaZIOBY, a I0ro OrMHa4a
XapaKTePU3yETbCH BUPAKEHOIO PIYHOIO MePioanYHICTIO. CUCTEMATU30BaHO [aHi 3eMJIETPYCIB i COHAYHUX CIIAJaxiB,
NpUATHI 17151 3icTaBeHHs 3 iHppa3ByKOBUMU criocTepekeHHsIMU. [TokasaHo, mo mogenb ARIMA onucye OCHOBHY
CE30HHY CTPYKTYPY iHQpa3BykoBux Bapianiii, Togi sk SARIMAX 3 ypaxyBaHHSIM COHSIYHOI Ta CEHICMIYHOI aKTUBHOCTI
TOYHIllle BiITBOPIOE PiuHy OMHAMIKy OornHaoouoi iHppa3ByKy. BusiBieHo, o peaxuis iHppa3ByKy Ha COHSIYHI
CIiajiaxy MPOSIBJISIETHC i3 3aTPUMKOIO 1-3 1o6M micsis nmogii, o CcBifunTh PO CTATUCTUYHO 3HAUYLIMI 3B’130K MixK
iH(pa3ByKOBUMU BapiallisiMM Ta 30BHIIIHIMY reoQi3YHUMU 11 KOCMIYHUMU 30ypeHHsIMU. [IpoaHasnizoBaHO BILJIUB
MeTeopiB Ha aTMocdepHUl iHPPa3ByK i BCTAHOBJIEHO, 1110 3MiHU CIIEKTPAJIbHUX XapaKTE€PUCTHUK MOXYTb
BigoOpakaty creundiky nopil KOCMiYHOTO MOXOAKEHHS. [JOCTiIKeHO TaKOXK 3B'$130K iH(Ppa3ByKOBUX Bapialill i3
3arajibHMM BMiCTOM O30HY Ta METE€OPOJIOTIYHNMU yMOBaMHu. [TokasaHo, o iHPPa3ByKOBi CUTHAJIU € YyTJINBUMU 10
cTaHy aTMocdepH i BifoOpakaloTh He JIMIIe BJIACTUBOCTI IpKepesa 30ypeHHsl, a 1 0CO6JIMBOCTI cepeloBHUIIa
IIOIIMPEHHS, 30KpeMa TeMIIEpaTypPHUI PEXUM, BiTPOBI YMOBM Ta 3MiHU XiMiYHOTO cK1aAy. Y po3IJIsIHYTUX
II0CTaHOBKax mozesb SARIMAX, 3acTOoCOBaHa 0 aHasli3y CyMiCHOI'O BIIMBY COHSIYHOI Ta CEMCMIYHOI aKTMBHOCTI,
[IPOJIEMOHCTPYBaja BUILY TOYHICTb, HixK Prophet, BukopucTaHa [ aHajizy CyMiCHOTO BILJIMBY COHSYHO]
aKTUBHOCTI Ta METEOPOJIOTIYHUX YMOB, 110 MiITBEPAUIIO JOLIIBHICTh 1OOOPY MOAEI BiiTIOBIHO 10 CTPYKTYPH
30BHIIIHIX YMHHUKIB. Ha BiIMiHy Bifl 3Ha4HOI YaCTUHU NONIEPEHIX AOCIIIPKEHD, Y SIKUX aTMOCepHUil iHPpa3Byk
PO3IysfaBCs IEPEBAKHO SK BiATYK Ha OKpeMi reoisnyHi, METEOPOJIOTiyHI a60 KOCMIiuHi 1oii, y po6oTi
peai3oBaHO KOMIUIEKCHUM MifXiT, i3 OHOYaCHUM ypaxyBaHHSIM COHSYHOI aKTMBHOCTI, CEICMIYHUX MIPOLIECIB,
METEOPHMUX SIBUIII, METEOPOJIONIYHUX YMOB i 3arajlbHOrO BMICTy 030HY. BUKOHaHO NOPiBHSIBHUI aHalli3 MOJieslel
ARIMA, SARIMAX i Prophet 1151 npornosyBaHHs aTMoc¢epHOro iHppas3ByKy 3 Pi3HUMU HAO0pAMU €K30T€HHUX
3MIHHUX, 110 [aJI0 3MOT'Y MigTBEPIUTH AeTEePMIiHOBaHY CKJIaZOBY CUTHAJY Ta OL[iHUTH 3aJIeKHICTh e(PeKTUBHOCTI
MoJeJIi Bifi CTPYKTYPH 30BHIIIHIX YMHHUKIB. YIIepile 3allpoII0HOBaHO 3acToCyBaHH4 Isolation Forest njis
KOMIIJIEKCHOTO aHaJli3y iHQpPpa3ByKOBUX i MarHiTHUX CUTHAJIiB, OTPUMAaHUX IIiJl 4acC clieliajbHO OpraHi30BaHMX

eKCIIEpMMEHTIB i3 reHepaljielo KOpOTKOYaCHUX aTMoCchepHUX iHPPa3BYKOBUX 30yPEHb.

2. The dissertation is devoted to the study of the dynamics of atmospheric infrasound and to establishing its
relationships with exogenous factors on the basis of a comprehensive analysis of infrasonic observations, time
series, and accompanying geophysical and meteorological data. A methodology for analyzing the processes of
generation, propagation, and transformation of infrasonic signals was developed; the degree of determinacy of
infrasound was assessed; the influence of earthquakes, solar activity, and meteors on its dynamics was
investigated; the relationship between infrasonic variations, total ozone content, and meteorological conditions
was established; and an approach to the automated detection of artificial anomalies in the Earth’s infrasonic and
magnetic fields was proposed. Modern time-series analysis methods, in particular ARIMA, SARIMAX, and the
additive Prophet model, were used to describe, analyze, and forecast infrasonic variations. Their application to
signals containing trend, seasonal, and random components was substantiated, and criteria for assessing
forecasting quality were considered. The Isolation Forest algorithm was used for the automated analysis of
multichannel infrasonic and magnetic data, which made it possible to identify anomalous bursts and assess the
prospects of this approach for geophysical monitoring. It was shown that the amplitude and spectral composition
of atmospheric infrasound are influenced by solar activity, seismic processes, meteor events, and other external
factors. The infrasonic signal was found to contain not only a random but also a deterministic component, while its
envelope is characterized by pronounced annual periodicity. Data on earthquakes and solar flares suitable for
comparison with infrasonic observations were systematized. It was shown that the ARIMA model describes the
main seasonal structure of infrasonic variations, whereas SARIMAX, with solar and seismic activity taken into
account, reproduces the annual dynamics of the infrasound envelope more accurately. The response of infrasound
to solar flares was found to appear with a delay of 1-3 days after the event, indicating a statistically significant
relationship between infrasonic variations and external geophysical and cosmic disturbances. The influence of
meteors on atmospheric infrasound was analyzed, and it was established that changes in spectral characteristics



may reflect the specificity of events of cosmic origin. The relationship between infrasonic variations, total ozone
content, and meteorological conditions was also investigated. It was shown that infrasonic signals are sensitive to
the state of the atmosphere and reflect not only the properties of the disturbance source, but also the
characteristics of the propagation medium, including the thermal regime, wind conditions, and changes in
chemical composition. In the considered formulations, the SARIMAX model applied to the analysis of the combined
influence of solar and seismic activity demonstrated higher accuracy than Prophet used for the analysis of the
combined influence of solar activity and meteorological conditions, confirming the need to select a model
according to the structure of external factors. Unlike many previous studies, in which atmospheric infrasound was
mainly considered as a response to individual geophysical, meteorological, or cosmic events, this work implements
a comprehensive approach with simultaneous consideration of solar activity, seismic processes, meteor events,
meteorological conditions, and total ozone content. A comparative analysis of ARIMA, SARIMAX, and Prophet
models was performed for forecasting atmospheric infrasound with different sets of exogenous variables, which
made it possible to confirm the deterministic component of the signal and assess the dependence of model
efficiency on the structure of external factors. For the first time, the use of Isolation Forest was proposed for the
integrated analysis of infrasonic and magnetic signals obtained during specially organized experiments involving
the generation of short-term atmospheric infrasonic disturbances.
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