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1. Iu6nies [I. O. KoMmrroTepHi MeTony po3Mi3HaBaHHS, aHAi3y Ta BUMipIOBaHHS [1apaMeTPiB CIIEKTPOMETPUYHUX
curHainis. — Kanidikanifina HaykoBa 1palis Ha IpaBax pykomnucy. Jlucepranis Ha 30006yTTs CTyIIeHs JOKTOpa
dinocodii 3a cnenianpHicTio 122 Komm'totepHi Hayku (Fany3b 3HaHb 12 IHpopMaLiiiHi TexHoI0rii). — XapKiBChbKUM
HalioHayIbHUY YHiBepcuTeT iMeHi B. H. Kapasina MiHicTepcTBa OCBiTH i HayKu YKpaiHu, Xapkis, 2026. [luceprarnis
IIPUCBSIYE€HA PO3POOLi METO/IiB KOMITIOTEPHOT'O aHali3y CIIEKTPOMETPUYHUX CUTHAJIIB, @ TAKOX BI,OCKOHAJIEHHIO
MaTeMaTU4YHUX MOJiesIel i METOMiB KOMITIOTEPHOTO MOJIEJ/II0BaHHS TaKMX CUTHasliB. OCHOBHA MeTa AOCJiIPKEHHS
[I0JIATa€ Y CTBOPEHHI HOBUX aJITOPUTMIYHUX MiAXO/iB, SIKi JO3BOJATh MiIBUIIATA TOYHICTb OOPOOKU NaHUX Y
KOMITIOTEPHUX CUCTEMAX CIIEKTPAJILHOTO aHamidy. Y nepmomy po3zisi 6ysio 1eTaabHO PO3IJISIHYTO iCHy04i
IIOCTIiIKEeHHS 1 po60TU NPUCBSYEHi MeTOZjlaM BU3HAUYEHHsI [TapaMeTpiB CIIEKTPOMETPUYHUX cUrHasiB. HaBeneHo
OTJI511, OCHOBHUX MiXOMiB 0 0OpOOKU OLM(PPOBAHUX IMITyJIbCHUX CUTHAJIIB, B TOMY YMCJIi 33 JOIIOMOT 00
MAaILIMHHOT'O HABYaHHY i HEHPOHHUX MepeX. PO3IVISIHYTO OCHOBHI IPO6JIEMU IIPYU BU3HAYEHHI BUILLLE3a3HAYEHNX

IapaMeTpiB, [IpoaHasi30BaHi iCHYIOUi MigX04u [1Jisl BUPIIEHHS PO3IJISIHYTUX [Tpo6ieM. Takox 6ysi0 06IPyHTOBAaHO



HEOOXiJIHICTh BLOCKOHAJIEHHS Ta PO3POOKU MaTEMAaTUIHUX MOJIeJIeH i METOZiB KOMITIOTEPHOTO MO/IETIOBAaHHS
CIIEKTPOMETPUYHUX CUTHAJIB. BinnosigHo 1o Bu3HaYeHUX IpobseM Oysia IoCTaBIeHa MeTa, 33/1a4a JOCIiIPKeHHS Ta
copMoBaHi AeTasnbHi 3aBAaHHs AOCHIIKEHHS. Y ApyromMy po3isi 6ysio npecTaBleHo MeTo, aHali3y apaMeTpiB
CIIEKTPOMETPUYHUX CUTHAJIB Mif] Ha3BOIO BincresxeHHs. OCO6IMBOCTSIMU 3aIPOIIOHOBAHOTO METONY €
BUKOPUCTAHHS IPOrPaMHUX (isIbTPiB, NOOYAOBAHMX HA OCHOBI 3aCTOCYBaHHS AJITOPUTMIB IIBUAKOTO AUCKPETHOTO
nepetrBopeHHs Oyp’e, Ta MexaHi3M KOpeKLii aMIIiTy ] iMIysbCiB Ipy cyneprnosutiii. Takoxx 6yy10 po3po6seHo
HOBUI METOJ, aHaJli3y CIIEKTPOMETPUYHUX CUTHAJIIB, 3aCHOBAaHUI HAa BUKOPUCTAHHI IUCKPETHUX BEWBIIET-
IIEPETBOPEHD Ta AANTUBHOrO anroputmy BayesShrink. Jlasi 6ys10 neTanbHO pO3IVISIHYTO MifXif 40 KOMITIOTEPHOTO
MOJIEJIIOBAHHS CIIEKTPOMETPUYHUX CUTHAJIIB, & TAKOX IIPELCTABIEHO BIOCKOHAJIIEHI MOl Ta METOOM
MOJIE/IOBaHHA M(MPOBOro 06pasy currany. OKpiMm 1bOro 6yJIio IPeACTaBIe€HO METO, MOLEIOBAHHS
CIIEKTPOMETPUYHHUX CUTHAJIB 3 MiJBUIIEHOI0 JeTasisalieto. HanpukiHii npencTaBieHo aJroputMm sepudikarii
TOYHOCTI pO3Ii3HaBaHHS NIaPaMETPiB iMITyJIbCiB METOZAMU KOMITIOTEPHOI 06POOKU IpH iX AOCIiAKEHH] Ha
CHMYJIbOBaHUX JIaHUX. Y TPETbOMY PO3iJi fucepTalii 6ysi0 feTajbHO PO3IJISIHYTO BUOIp NPOrpaMHUX 3aCO0iB J1s
peasizauii po3pobseHux metoniB. O6IpyHTOBaHO BUGIp MOBU ITporpamyBaHHs C++ 3 IOMDK JE€KiJIbKOX IIOMUPEHUX
MOB Ta aprymeHToBaHo Bubip QT Creator B sikocTi IDE. Byjio onucano inTepgeic KopucTyBada Ta OCHOBHI
MO>KJIMBOCTi PO3PO6JIEHOTO B paMKax JOCJIiI)KEHHS ITPOrPaMHOT0 3aCO0Y, 1E€TaJIbHO PO3IJISIHYTO HOTO apXiTeKTypy,
OCHOBHi KOMIIOHEHTH, KJlacy Ta QYHKIii, 5Ki BOHYM BUKOHYIOTb. Jlasi 6ysio pO3IJIsSIHyTO IPOrpaMHy peasisaliiio
pO3pobeHOro Mmetony BifcTeskeHHs Ta METOLY 3 BUKOPUCTAHHSM BENBJIET-IIEPETBOPEHD IJ1s1 aHai3y
CHEKTPOMETPUYHUX CUTHAJIIB. POGOTY IaHUX METO[IiB OyJI0 IEpPEeBipEHO Ha CUMYJIbOBAHUX JAHUX 3 [IOBHICTIO
BizoMumu napamerpamu. Takoxx Oysu JOCiIyKeHi IporpaMHO peasizoBaHi MoJiesli Ta METO Y KOMITIOTEPHOTO
MOJI€JIIOBaHHS CIIEKTPOMETPUYHMUX CUTHAJIIB 3riHO 334aHOro mabsoHy. HanpukiHii po3ainy 6yJs0 NIpeACcTaBlIeHO
MOJIeJIb PO3NOJiNIeHOI KOMITIOTEPHOI CUCTEMU 1J1s1 OTPUMAHHS, Ilepeiadi 10 Mepexi Ta KOMITIOTEPHOTO aHai3y
CIIEKTPOMETPUYHUX JaHUX. B yeTBepTOMY po3aisi 6ys10 IPOBeIeHO OLiHKY TOYHOCTI Ta MBUIKOLIl po6oTu
PO3PO06JIEHNX METO/IiB KOMITIOTEPHOTO aHaJli3y CIEKTPOMETPUYHUX CUTHAJIIB HA CMUMYJIbOBAHUX JAHUX Ta
NIOPiBHSIHHA 3 iCHYI0YMMU MeTogamu Makcumymy Ta ITin6opy. B migcymky, cepen BOCTiIKEHUX CLIeHapiiB
PO3pO6JIeHI METOM NT0KA3a/In Kpallly pO3Mi3HaBajbHy 3/1aTHICTb, HiXK PO3IJISIHYTI iCHYIOUi ajlbTEPHATUBHI METOIM.
Taxosx 3alpoNIOHOBaHi METOIY KOMITIOTEPHOI 06pO6KY OyJiM BUKOPUCTaHI /111 aHajli3y CIIeKTPOMETPUYHUX JIaHUX,
OTPUMAaHUX IIifl Yac peaJbHUX €KCIIEPUMEHTIB. B 11isloMy 106y j0BaHi B pe3y/bTaTi aHai3y Aiarpamu BifloBiganu
OUiKyBaHMM CIIEKTPaM JaHUX MaTepiaiB, o NifTBEPIKYE MOKIIMBICTb BIIPOBAIKEHHS Ta IPAKTUYHOTO
3aCTOCYBaHH$ 3alIPOINIOHOBAHUX METOiB 06POOKM JaHUX B KOMITIOTEPHUX CUCTEMAX CIEKTPAJIbHOTO aHaJi3y.
Hanpukinni HaBeeHO IpakTUYHI peKOMeHallii 1110710 3aCTOCYBaHHS PO3PO06JIEHUX METOIiB KOMITIOTEPHOTO
aHaJli3y Ta MOJEJIOBAHHS CIIEKTPOMETPUYHHUX cUrHaiiB. CyKyIHICTb OTPMMAaHUX Y JUCePTallii HAYyKOBUX
Pe3yJIbTaTiB, NiITBEPIPKEHHS (PAKTY iX JOCTOBIPHOCTI, HAYKOBOI Ta IPAaKTUYHOI 3HAYYIIOCTi JAIOTh 3MOI'y BBAXKATH,
o cpopMyIbOBaHA HAYKOBA 3a/la4a PO3POOKU HOBUX METOZIB PO3Ili3HaBaHHS Ta BUSHAYEHHS [1apaMeTpiB
CIIEKTPOMETPUYHUX CUTHAJIB 7151 JOCSITHEHHS [IOCTABJIEHOI METHU MiABUILEHHS! TOYHOCTI 06POOKYU AaHUX B

KOMH’IOTepHI/IX CUCTEMAX CIIEKTPAJIBHOTO aHaﬂisy € pOSB’HSaHOIO, d I[IOCTaBJIEHY METY O NOCATHYTOIO.

2. Tsybliyev D. O. Computer methods of recognition, analysis and measurement of spectrometric signals
parameters. — Qualification scholarly paper: a manuscript. The dissertation submitted for obtaining the Doctor of
Philosophy degree in Informational Technology: Specialty 122 Computer science. V. N Karazin Kharkiv National
University, Ministry of Education and Science of Ukraine, Kharkiv, 2026. The dissertation is devoted to the
development of methods for computer analysis of spectrometric signals, as well as the improvement of
mathematical models and methods for computer modeling of such signals. The main goal of the research is to
create new algorithmic approaches that allow to increase the accuracy of data processing in computer systems of
spectral analysis. The first chapter provides a detailed review of existing research and works devoted to methods
for recognizing and determining the parameters of spectrometric signals. An overview of the main stages and
approaches to processing digitized pulse signals is provided, including using machine learning and neural
networks. The main problems in determining the above-mentioned parameters are considered, and existing
approaches to solving the problems considered are analyzed. The need to improve and develop mathematical



models and methods for computer modeling of spectrometric signals was also substantiated. In accordance with
the identified problems the goal and objective of the study were set and detailed research tasks were formed. In
the second chapter, a method for analyzing spectrometric signal parameters called Tracking was first presented.
The features of the proposed method are the use of software filters built on the basis of the application of fast
discrete Fourier transform algorithms, and a mechanism for correcting the amplitudes of superimposed pulses. A
new method for analyzing spectrometric signals was also developed, based on the use of discrete wavelet
transforms and the adaptive BayesShrink algorithm. Next, the approach to computer modeling of spectrometric
signals was considered in detail, and improved models and methods for modeling the digital signal image were
presented. In addition, a method of modeling spectrometric signals with increased detailing was presented. At the
end, an algorithm for verifying the accuracy of pulse parameter recognition by computer processing methods
when studying them on simulated data was presented. In the third section of the dissertation examined in detail
the choice of software tools for implementing the developed methods. The choice of the C++ programming
language from among several common languages was justified and the choice of QT Creator as an IDE was argued.
The user interface and main capabilities of the software tool developed as part of the research were described, and
its architecture, main components, classes and functions that they perform were examined in detail. Next, the
software implementation of the developed Tracking method and the method using wavelet transforms for
spectrometric signal analysis were considered. The performance of these methods was tested on simulated data
with fully known parameters. Software-implemented models and methods of computer modeling of spectrometric
signals according to a given template were also investigated. At the end, a model of a distributed computer system
for receiving, transmitting over the network, and computer analysis of spectrometric data was presented. In the
fourth chapter, the accuracy and speed of the developed methods of computer analysis of spectrometric signals
were assessed on simulated data and compared with the existing Maximum and Fitting methods. As a result,
among the studied scenarios, the developed methods showed better recognition accuracy than the existing
alternative methods considered. The proposed computer processing methods were also used to analyze
spectrometric data obtained during real experiments. In general, the diagrams constructed as a result of the
analysis corresponded to the expected spectra of these materials, which confirms the possibility of implementing
and practical application of the proposed data processing methods in computer systems of spectral analysis. At the
end, practical recommendations are given for the application of the developed methods of computer analysis and
modeling of spectrometric signals. The set of scientific results obtained in the dissertation, confirmation of their
reliability, scientific and practical significance allow us to believe that the formulated scientific task of developing
new methods for recognizing and determining the parameters of spectrometric signals to achieve the set goal of
increasing the accuracy of data processing in computer systems of spectral analysis has been solved, and the set
goal - achieved.
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