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1. Incepranifina po60Ta IPUCBIYEHA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAIHOI 337ja4i BLOCKOHAJIEHHH,
PO3pOOKU Ta BIPOBAIKEHHS] METO/IiB, aJIFTOPUTMIB Ta 3aCOBIB OOPOOKM MEIUYHUX CUTHAJIIB 3 METOIO ITIOKPaIeHHs
SIKOCTi Ta e(PeKTUBHOCTI BCTAaHOBJIEHHS! iarHO3y NallieHTa clieljjasicToM abo NiarHOCTUYHUMU CUCTEeMaMU. Y BCTYII
OOI'PYHTOBAHO aKTyaJbHICTb IPOOJIEMATUKH NOCiIPKEHHSI MEJMYHUX CUTHAJIIB, iX 300py, 0OpOOKU Ta
IIpeJCTaBJIeHHs], HaBeIeHO 3B'SI30K AMcepTallil 3 HAayKOBO-TOCiIHUMU poboTaMu, COPMOBAHO Ta MIPEJICTABIEHO
MeTYy i 3a7ja4i JOCTiIKeHHS, PO3TJISIHYTO 00’eKT, IIpegMeT Ta METOIY AOCiI)KeHHs, HaBeZJleHO HAyKOBY HOBU3HY Ta
IIPaKTUYHE 3HAYEHHS OTPMMAaHUX PE3yJIbTATIB. Y [IEPIIOMY PO3JiJi AucepTallii NIpeaCcTaBIeHo JeTalbHUN aHaJli3
Cy4aCHHUX MeTO[iB IM(PPOBOi 06POOKM MEIUYHUX CUTHAJIB, BKJIIOYAIOYM aIallTUBHY (QisbTPallilo, BEUBJIET-
[IEPETBOPEHHS Ta CIEKTPa/IbHI MeToau. [IpoBeleHO NOPiBHIBHUI aHali3 METOIB Kacu@iKalii MaToJoriYHuX

CTaHiB, 30KpeMa HEMPOHHUX MePEe’K, METOJly OTIOPHUX BEKTOPiB Ta aHCAMOJIeBUX aIFOPUTMIB. [Ipyruil posmin



IIPUCBSIYEHUI PO3POOLI Ta peasidallii HOBUX MigX0iB 10 06POOKM MEAUYHUX CUTHAJIIB i3 BUKOPUCTAHHSIM
TexHoJIori IHTepHeTy pevelt (I0T) Ta anapaTHuUX pimeHs, 3o0kpema FPGA. 3anporioHOBaHO CEMaHTUYHY MOJEJb
IOXO/KeHHs1 MeaudHux nanux (Data Provenance), o 103BoJjisie OTpUMYBaTy BepyuQikoBaHi MeIUYHI 1aHi Bif
MEJUYHUX CEHCOPHUX IIPUCTPOIB, a TAaKOX MiIBUILy€e TOUHICTb ix 00p0oOKYU Ta Bisyasizalii. Y TpeTboMy po3zii
3aIIPOIIOHOBAHO BIOCKOHAJIEHI METOI PEKYPEHTHOI'O aHaJIi3y Ta aHasli3y BapiabeIbHOCTI MeIUYHUX CUrHaiB. HOBI
aJITOPUTMU J03BOJISIIOTh 3BMEHIIUTU BIIMB MIyMiB Ha 30%, MiABUIMTY TOYHICTD ifeHTHikalii nepexiiHux cTaHiB
(isiosoriuHux npouecis 70 92% Ta NpOrHo3yBaTy UUMPKAJHI KOJIMBAaHHS 3 TOXMOKOI0 MeHIe 2%. Ocob6uBy yBary
IpUAiJIEeHO BUKOPUCTAHHIO rpadikis [TyaHKape 1151 BUSIBJIEHHS XapaKTePHUX 3MiH y (Pi3ioyIoriyHuX NaHUX.
YeTBEpPTUI PO3AIJT MiCTUTb PE3YJIbTATH NOCIII)KEHHSI METO/IIB aHAJi3y PiBHS OKCUTe€Hallii KPOBi, BKJIIOYAIOYN
BJOCKOHaJIEHM Miaxin 0o ouinku BapiabesnpHoCTi SpOD 3a JONOMOr00 MDKKBapTU/IbHOrO Aianasony (IQR), mo
3abesneyvye OiblIy CTIMKICTb 70 BUKUAIB. 3alIPOIIOHOBAHO HOBUM METO[, AU EPEHLia/bHOTO aHAJIi3y CUTHAJIIB
OKCHUT'eHallil, IKWi1 O3BOJIsIE MiABUILUTY TOYHICTh OL[iHKY AHAMIKU 3MiH Ha 18-25% Ta mporHo3yBaTu KiJIbKiCTh
nepeMuKaHb PiBHS caTypalii 3 moxuokoo 1o 10%. Takox noBeneHo ppakTaabHy NIPUPOLY CUTHAJIIB OKCUTeHallii
aprepianbHOi KPOBi i BKa3aHO OAHOBUMIpPHMI PpaKTaj — 4acoBi NO3MILii 3MiH piBH4 caTypallii, - 110 B IOJAJIbIIOMY
Ha/la€ MOXKJIMBICTb 3MEHILIEHHS YaCTOTH BUMIpiB IOKa3HUKIB apTepiaibHOI KPOBi MAKCUMYM 110 256 pasis 6e3
BTpaTH iX TOYHOCTI. [IpakTUyHe 3HaYeHHs pOOOTH i TBEPIKYETHCS BIIPOBAI)KEHHSIM aJITOPUTMIB 1P pPOBOi
dinpTpauii Ta aHanizy MEIUYHUX CUTHAJIIB Y HAYKOBO-JOCJIiIHI IPOEKTH, HaBYaJIbHUI NPOLeC Ta MeJUYHi
IiarHOCTUYHi cucrtemu. Pe3ynbTaTl AUcepTalii 3aCTOCOBaHi y HAyKOBUX NOCIIIPKEHHIX, HABYaJIbHUX OUCLUILIIHAX,
a TaKOX iHTErpoBaHi y MEAVYHI CUCTEMU MOHITOPUHTY. OTPUMAaHI PE3yIbTaT MalOTh 3HAYHWI [TOTEHILia 114
KJIIHIYHOTO 3aCTOCYBaHHS, pO3POOKU iHTEIEKTyaJlbHUX MEJUYHUX CUCTEM Ta BIOCKOHAJIEHHSI aBTOMATU30BaHOI
IiaTHOCTHMKY, 1O CIIpHUSIE NiJJBULIEHHIO TOYHOCTI aHaJIi3y MeIMYHUX JaHUX Ta €(PEKTUBHOCTI IPUMHSTTSI MEJUYHUX

pillleHb.

2. The PhD thesis is devoted to solving the relevant scientific and applied problem of improving, developing, and
implementing methods, algorithms, and tools for processing medical signals to enhance the quality and efficiency
of patient diagnosis by specialists or diagnostic systems. The first chapter of the dissertation presents a detailed
analysis of modern methods for digital processing of medical signals, including adaptive filtering, wavelet
transformation, and spectral methods. A comparative analysis of methods for classifying pathological conditions is
conducted, considering neural networks, support vector machines, and ensemble algorithms. The second chapter
is dedicated to the development and implementation of new approaches to processing medical signals using
Internet of Things (IoT) technologies and hardware solutions, particularly FPGA. A semantic model of medical data
provenance (Data Provenance) is proposed, which allows for obtaining verified medical data from medical sensor
devices while also improving the accuracy of their processing and visualization. The third chapter proposes
advanced methods of recurrence analysis and variability analysis of medical signals. The new algorithms reduce
noise influence by 30%, enhance the accuracy of identifying transitional states of physiological processes up to
92%, and predict circadian fluctuations with an error margin of less than 2%. Special attention is given to the use
of Poincaré plots for detecting characteristic changes in physiological data. The fourth chapter presents research
results on blood oxygenation level analysis methods, including an improved approach to assessing SpOn variability
using the interquartile range (IQR), which provides greater robustness to outliers. A new method of differential
analysis of oxygenation signals is proposed, increasing the accuracy of assessing dynamic changes by 18-25% and
predicting the number of oxygen saturation level transitions with an error margin of up to 10%. Additionally, the
fractal nature of arterial blood oxygenation signals has been proven, and a one-dimensional fractal—the time
positions of saturation level changes—has been identified. This finding enables a reduction in the measurement
frequency of arterial blood parameters by up to 256 times without loss of accuracy. The practical significance of
the work is confirmed by the implementation of digital filtering algorithms and medical signal analysis in research
projects, the educational process, and medical diagnostic systems. The dissertation results have been applied in
scientific research, academic disciplines, and integrated into medical monitoring systems. The obtained results
have significant potential for clinical applications, the development of intelligent medical systems, and the
advancement of automated diagnostics, contributing to improved accuracy in medical data analysis and the



efficiency of medical decision-making.
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