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Pedepar:

1. Incepranist Ha 3M06YTTSI HAYKOBOTO CTyIEHS LOKTOP (inocodii 3 ranysi 3Hanb 17 EnekTpoHika Ta
TeJIeKOMYHiKallii3a crenianbHicTio 172 TesekoMyHikalii Ta pagioTexHika. — HallioHaJbHUIM TEXHIYHUN YHIBEPCUTET
Ykpainu «KuiBCbKUi N0JIiTeXHIYHUN iHCTUTYT iMeHi Iropsa Cikopcbkoro», HallioHaIbHUIM TEXHIYHUIA YHIBEPCUTET
Ykpainu «KuiBcpkuii noslitexHidyHum iHctuTyT iMeHi Iropsa Cikopcbkoro», Kuis, 2023. AKTyasIbHICTh TEMU.
3eMJIeTpyCH 3aBJAI0Th BEJIMKOI MIKOAM SK y MaTePialbLHOMY BUMIPi, TaK i 3a6MpatoTh 6araTo J0ICbKUX KUTTIB. Byio
3aIPOIIOHOBAHO 6araTo pisHOMaHITHUX METO[IIB iX IPOTHO3YBaHHS, ajle JOCTOBIPHICTh TAKMX METOZIB € BKpai
HU3bKOIO. B X0[Ii BUBUEHHS HANIPSIMKY [NOCJIiIKEHb [J151 BUBUEHHSI MOKJIMBOCTI Ilepef0adeHHs 3eMJIETPYCiB 6YJI0
006paHo IISIX NOCTIiIPKEeHHS IIOTOKIB IJIa3MH Y pafiialliiHuX rosicax 3emJi. MeTa i 3aBJlaHHSI JOCiIKeHHs. MeToo

IaHOI poOOTH € pO3pOOJIEHHSI HAYKOBO-METOAUYHUX ITiIXOIiB Y METOINKAX COPTYBaHHS 3apsKEHNX YACTUHOK 32



iXHIMM TUIIAMU Ta COPTAMHU, 3aPEECTPOBAHI CUCTEMOIO CUIMHTUIIALIMHYX NE€TEKTOPIB AJ151 HAKONUYEHHS CTaTUCTUKU
Ta ¢ikcauii nepenBicHrUKa 3emiieTpycy. IIpy HasSBHOCTI YiTKUX CUTHAJIiB-TIepeIBiCHUKIB 3€MJIETPYCiB MOXJIUBO Oyie
3aMo6irTy BTPaTi 4aCTKOBO MaTepiajbHUX LIIHHOCTE Ta JII0AChKUX XepTB. OCHOBHUMMU 3aBIAHHSIMU AOCTiIKEHHS
€: - BUugBUTY HaAOLIBHILII B 3aCTOCYBAaHHI METOIY [IPOTHO3Y CEMCMIYHOI aKTUBHOCTI. - BCTaHOBUTU KpUTEPIi
IIOCTOBIPHOCTI BiAIIpallOBaHHs aJIfOPUTMIB COPTYBaHHS 3apAIyKEHUX YACTUHOK 3a iXHIMU TUIIAMU Ta COPTaMHU. -
OnucaTty €JUHOI0 MAaTEMAaTUYHOO MOJIEJIIIO JIKepesla IyMyY [ iXHbOI ONTMMi3allii - YIJOCKOHAJIUTH METOIUKHN
IIOKpallleHHs! CIiBBiIHOIMIEHHS CUTHaJ /IIyM. - 3'5ICyBaTU TaKi IapamMeTpy CYITyTHUKOBOIO KaHaJy 3B’3Ky, 110
3BEIYTh IO MiHIMyMY KiJIbKiCTb IPUMHATUX [IOMUJIOK. - ATIANITYBaTH XapAKTEPUCTUKU CIIEKTPOMETPUYHHUX KaHAJIiB
IJ1s onTuMi3anii mpouenypu kani6pysanHsg monyso LIOC. - Po3pobutu monyns LHOC ¢ikcanii nepenBicHUKIB
3eMJIETPYCY peasli3yloun aaropuTMHU COPTYBaHHS 3apsIKEHUX YACTUHOK - PO3pobuTy MoayJb iMiTaTopa CUrHAIB 3
CLUMHTWJISLIIHOrO AeTeKTopa A onTuMizauii npouenypu kaniopysanss monysito LHOC. [Tomyk Ta BUBHAYEHHS
BiZIMiHHUX PUC MK 30yPEHHSIM €JIEKTPOHIB, 3reHepOBaHMX BHACJIiOK MarHiTocepHoi, COHSYHOI Ta MiXKIJIAHETHOI
aKTUBHOCTI i CTIIJIeckaMu, KOpeJIbOBaHMMM 3 CEMICMIYHOIO aKTUBHICTIO. O6 €KTOM [IOCJIiIKEHHSI € TTPOIeC BUSIBJIEHHS
CIIEKTPOMETPUYHUX CUTHAJIB, 1II0 CIIPUYUHSIOTH IIPOJIIT 3aPsIpKEHO] YACTUHKU 4epe3 AETEKTOPHY CUCTEMY.
[IpegMeTOM OCIIITKEHHS € CYKYITHICTh TEOPETUYHUX Ta TPAKTUYHUX IOJIOKEHb [ Kinacudikalii 3apsamkeHnx
JaCTMHOK 3a TUIIaMU Ta Jliarila30HaMu eHepriil. MeTtonu nociimkeHHs. B po60Ti BUKOPUCTOBYIOTHCS. METOIM
saaepHoi Qi3uKM, MaTeMaTUYHOrO IIPOrpamMyBaHHs Ta Teopii Kis. I MozesntoBaHH (Pi3sMYHUX NIPOLECIB Ta
PO3paxyHKiB BUKOPUCTOBYBAJIMCS IAKETU [IPOTPaM YKCJIOBOTO aHali3y, eJIEKTPOHHUX CUMYJIsiTopax. HaykoBa
HOBHM3HA OTPUMAaHUX pe3yJbTaTiB nosisirae B: 1) Jlictasna nogaabpioro po3BUTKY MOJiesb AJ1s ineHtudikanii copTis Ta
€Hepriil 3apsiIpKeHnX YaCTUHOK J71s1 BUBYEHHS sIBULIA celiCMiyHO-MarHiTocdepHoi Kopessiii. 2) Bniepuie 6yso
3aIIPONIOHOBAHO METOJ, 3aMillleHHS KOPMCHOTIO HaBaHTaKEHHS Ta 10HI3aliMHOI KamepH iMITaTOPOM CUTHAJIIB 3i
CLUMHTUJIALIIHUX JeTEKTOPIB 3 foBiNbHUM crniBBinHOomeHHsAM C /11 nyig HanamrtyBaHHS moaysto 1JOC. 3) Bnepiue
3aMPONIOHOBAHO METOMKY OITHMI3allii aHAaJIOrOBOTO CIIEKTPOMETPUYHOTO KaHAJY 111 3BMEHILIEHHS BIJIUBY PiBHS
IIyMiB Ha OCTOBIPHICTb peecTpalii COPTIiB Ta €HEPrill YaCTMHOK Y ITOTOKAxX Iy1a3MU. [IpakTuyHe 3Ha4eHHS
OTPUMaHUX Pe3yJbTaTiB noJidrae B: 1) [IpukiagHOMy 3aCTOCYBaHHI MO AJ1d ineHTudikalii copTiB Ta eHeprii
3apsKEHUX YaCTUHOK, CTBOPeHHSIM Monyo LIOC 115 BUBYEHHS SIBUILA CeliCMiYHOMAarHiTocpepHoi KopesLii. 2)
CdopMysibOBaHO METO CIIPOLLEHHS NIpoLenypy KaniopysanHs monyis LIOC, misgxom 3aMmilieHHs
BHCOKOBApPTICHUX MPOLeAyp HaJalITyBaHHSI KOPMCHOTO HAaBaHTAXKEHHS OJIHUM JlellleBUM MOAyJeM imiTaropa
CUTHAJIIB 31 CUMHTUJIALIINHUX JeTeKTopiB. 3) CTBOpeHi pekoMeHaallii, 11070 Nojalbloi MofepHizaliii
peecTparopaaHasizaTopa 3apspKeHUX YaCTUHOK. Pe3ynbTraTy 1[pOoro NOCIIiIKeHHSI MOXKYTh OYTH BUKOPHUCTAHI I1pu
PO3po0Lii aHaIi3aTOPiB NMOTOKIB IJIa3MU 3apPsIP)KEHUX YAaCTHH, IPOEKTYBaHHI MifiCUIII0BaYiB CJ1a0KMX CUTHAJIB Ha
6a3i OIl Ta NoKpaueHHs MyMOBUX XapaKTE€PUCTHUK METPOJIOTIYHOT0 /BUMIPIOBAJIbHOTO 00JIaJHAHHS BLIIJIOMY.
[Ty6nikauii. 3a pe3ysbTaTaMu AUCepTaLiiiHOI pO6OTH OMy6iKOBAaHO 7 HAYKOBUX POOIT, B TOMY YMCJIi 3 CTATTi B
MpOBigHUX (PaxOBUX BUNIAHHSX, 4 T€3U JIOMOBIiMi Ha MibxkHapogHUX KoHbepeHnisx. Kio4yoBi cioBa: rinepsizop,
BUOipKa JaHUX, HETAyCOBi 3aBaJid, MaTEMaTHYHa MOJIeJlb, HaJlilHe KEPYBaHHS, pajiap 3 CMHTE30BaHOIO allepTypolo,
MaTpuld Nepenadi, BUCOKOUYTANBUIN JATYMK, MACKyBaJIbHUM IIYM, CEMICMIiYHi CUTHAJIN, MOZYJISILisl, aHAJIOTOBa

06po6Ka curHastis, uudpoBa 06pOOKa CUTHAJIIB, CIIiBBITHOIEHHS CUTHAJIIIYM.

2. Dissertation for obtaining the scientific degree of Doctor of PhilosOAhy in the field of knowledge 17 Electronics
and telecommunications in the specialty 172 Telecommunications and radio engineering. - National Technical
University of Ukraine "lhor Sikorsky Kyiv Polytechnic Institute", National Technical University of Ukraine "Thor
Sikorsky Kyiv Polytechnic Institute", Kyiv, 2023. Actuality of theme. Earthquakes cause great damage as in material
dimension, and take away many human lives. Many different methods of their prediction have been prOAosed, but
the reliability of such methods is extremely low. In the course of studying the direction of research to study the
possibility of predicting earthquakes, the path of research of plasma flows in the Earth's radiation belts was
chosen. The purpose and tasks of the research. The purpose of this work is to develOA scientific and
methodological approaches in the methods of sorting charged particles by their types and grades, registered by
the system of scintillation detectors for the accumulation of statistics and fixation of the harbinger of an
earthquake. If there are clear warning signals of earthquakes, it is possible to prevent the loss of some material



values and human casualties. The main tasks of the research are: - Identify the most expedient methods of
forecasting seismic activity. - Establish reliability criteria for working out algorithms for sorting charged particles
by their types and grades. - To describe noise sources with a single mathematical model for their OAtimization -
To improve methods of improving the signal /noise ratio. - Find out such parameters of the satellite
communication channel that will minimize the number of received errors. - Adapt the characteristics of the
spectrometric channels to OAtimize the calibration procedure of the COS module. - DevelOA a DSP module for
fixing earthquake harbingers by implementing algorithms for sorting charged particles - DevelOA a scintillation
detector signal simulator module to OAtimize the calibration procedure of the DSP module. Finding and defining
the distinguishing features between electron perturbation, generated as a result of magnetospheric, solar and
interplanetary activity and bursts correlated with seismic activity. The object of research is the process of
detecting spectrometric signals that cause the flight of a charged particle through the detector system. The
subject of the study is a set of theoretical and practical provisions for the classification of charged particles by
types and energy ranges. Research methods. The work uses the methods of nuclear physics, mathematical
programming and circle theory. Packages of numerical analysis programs and electronic simulators were used to
simulate physical processes and calculations. The scientific novelty of the obtained results consists in: 1) The model
for identifying the types and energies of charged particles for the study of the phenomenon of seismic-
magnetospheric correlation has received further develOAment. 2) For the first time, the method of replacing the
useful was prOAosed load and ionization chamber with a simulator of signals from scintillation detectors with an
arbitrary S /N ratio for setting up the DSP module. 3) For the first time, the method of analog OAtimization is
prOAosed spectrometric channel to reduce the influence of the noise level on the reliability of registration of types
and energies of particles in plasma flows. The practical significance of the obtained results is: 1) Applied application
of the model for identification of types and energies of charged particles, creation of a DSP module for studying
the phenomenon of seismic-magnetospheric correlation. 2) A method for simplifying the calibration procedure of
the COS module has been formulated, by replacing high-cost payload adjustment procedures with one cheap
scintillation signal simulator module detectors 3) Recommendations have been created regarding the further
modernization of the charged particle recorder and analyzer. The results of this research can be used in
develOAment analyzers of plasma flows of charged parts, design of amplifiers of weak signals based on OA and
improvement of noise characteristics of metrological /measuring equipment as a whole. Publications. Based on the
results of the dissertation work, 7 scientific works were published, including 3 articles in leading professional
publications, 4 abstracts of reports at international conferences. Keywords: Hypervisor, data sampling, non-
Gaussian noise, mathematical model, robust control, synthetic aperture radar, transfer matrix, masking noise,
highsensitive sensor, seismic signals, modulation, analog signal processing, digital signal processing, signal-to-
noise ratio
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Biacue IpizBume Im's INo-6aThKOBI CrenaHoB Muxaino Mukosanosud
TrOJIOBH pagu

Biacue IpizBume Im's I1o-6aTbKOBI CrenanoB Muxaino MukosainoBuy
rOJIOBYIOYOTO Ha 3acCiflaHHi

BigmoBimasbpHUI 3a lli,uI‘OTOBKy €3epcpkuil Hikita BanepiiioBuy

00JIiIKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




