O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHIH HOMeP: 0419U002038
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 10-04-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Imutpoua Jlecs INaBniBHa

2. Dmytrotsa Lesya P.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi ceniaIbHOCTI: 05.13.06

Ha3Ba HayKoBOIi creniaJIbHOCTI: IndopmauiiiHi TexHoOTii

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 04-04-2019

CnenianbHICTD 32 OCBIiTOMO: [Ipusiasy TOYHOI MEXaHIKK

Micue po60oTH 34,00yBava: TepHONiILChKMII HALIOHATBHUIA TEXHIYHMIA YHiBEpCUTeT imMeHi [BaHa [Tyoos

Kopg 3a €IPIIOY: 05408102

Micue3Haxoa>KeHHS: By/. Pycbka, 56, M. TepHorinb, TepHOMiNbCHKUIA P-H., TepHOMiNbChKa 0671, 46001,

Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu). K 58.052.06
IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHLKUT Hal[iOHATLHUI TeXHIYHMIT yHIBEPCUTET iMeHi
IBana Ilymos

Kopg 3a €IPIIOY: 05408102

Micqesﬂaxon)KeHHﬂ: ByJI. Pychbka, 56, M. TepHormisne, TepHOmiabChbKUii p-H., TepHominbcbka 0671., 46001,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKMI Hal[iOHAILHUI TeXHIYHMI1 yHIBEPCUTET iMeHi
IBana Ilymos

Kopg 3a €IPIIOY: 05408102

Micue3Haxoa>KeHHS: By Pycbka, 56, M. TepHominb, TepHOMINbCHKUIA P-H., TepHOMiNbCHKA 0671, 46001,
Ykpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHX PYyOPHK: 20.54.04

Tema guceprarii:
1. Mogzesni, MmeTonu Ta iHpoOpMaliliHi TEXHOJIOTII aHali3y POLEeCiB 3i 3MiHHUM [1€PiogoM
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Pedepar:

1. Iucepraliist npucBsiyeHa PO3B’s13Ky HAYKOBO-TIPaKTUYHOI 33/1a4i NiIBUIIEHHS CTYyIIeHs [IOBHOTHU IIOIaHHS
iHgopmauii npo npouecy 3i 3MiHHAM I1€PiOAOM Ta PiBHS aBTOMATU3allil aHali3y LMX [IPOLECIB MIISIXOM PO3POOKU
MozeJli, MeToZiB Ta iHpOpMaLifiHOI TEXHOJIOTII 711 IPUIAHATTS OOIPYHTOBAHUX pPillleHb B 6araTbOxX MPaKTUYHUX
3aCTOCYBaHHSIX, 30KpeMa B 33/1a4ax KapZioJiorii py oLjiHLi BapiabesibHOCTI CepLieBOro puTMy Iiciis Aii Ha opraHism
nanieHra ¢isnYHOro HaBaHTaXeHHS. [1py 1IbOMY PO3PO6JIEHO Ta CUCTEMATU30BAHO CIIOCOOM aHaliTUYHOTO
noganHs QyHKUiN 3i 3MiHHUM NIepioloM SIK MaTeMaTU4HOI MOJieJli IIPOLIECiB 3i 3MiHHMM NIepioloM, po3p06JIeHO
MeTog nobyznosu ix psaziB Oyp’e, 3pilicHeHa nepeBipka TOYHOCTI Ha6IMKeHHS (PYHKIii cKiHueHHUM psiiom Qype. V

BUIIAJIKy, KOJIU [1€Piof, € HEBiJOMUM, pO3p0o06JIeHO MeTO], Horo onjiHku Ha npukiani EKT, orpumanoi nicss aii Ha



Opratizm (pi3MYHOro HaBaHTAXEHHS, IO JAJI0 MOXKJIMBICTb OTPMMYBATH HOBi iHPOPMATUBHO-IiarHOCTUYHI O3HAKU
BapiabesibHOCTI cepueBoro purMmy. CTBopeHo iHdopMallifiHy TeXHOJIOTIIO aHali3y IPOLECiB 3i BMiHHUM I1epiofoMm,
sIKa J103BOJIsI€ OiJbII IOBHO MOAATH iH(pOpMallilo ITPO TaKi NPOLIECH 33 PaXyHOK 3HAXOIKEHHS JOIaTKOBUX
napameTpiB Ta aBTOMATU3YBATH ix aHai3 [J1s1 MifBUIEHHS 00'€KTUBHOCTI Ta JOCTOBIPHOCTI aHaIi3y npouecis 3i

3MIHHUM I1€PIOJOM 3 METOIO IPUNHATTS NIEBHUX Pilll€Hb.

2. The thesis deals with the solution of the important scientific and practical problem of increasing the
completeness degree of information about processes with a variable period and the level of these processes
analysis automation by developing the model, methods and information technology for reasonable decision-
making in various practical applications, particularly, in cardiology problems while evaluating heart rate variability
after exercise stress effect on the patient body. While developing the information technology for the analysis of
processes with a variable period in operation, an approach, the essence of which is concentrated in the triad
"model-algorithm-program®, is offered. In the first stage, the model of processes in the form of periodic functions
with a variable period (PFVP) is chosen. In the second stage, on base of the model, methods including construction
of Fourier series of PFVP are developed. In the third stage, appropriate software and information technology for
determination the electrocardiogram variability obtained after exercise stress effect on the human body as a
process with a variable period are developed. In the first stage of the triad, the simplest examples of periodic
functions with the variable period - trigonometric functions with the variable period are investigated, the
analytical expressions of their periods are recorded and graphs of certain functions and their periods are
presented. Methods of analytical representation of functions with the variable period are developed and
systematized; their variable periods allowing to verify the correctness of the theoretical positions of the series
theory for periodic functions with the variable period are recorded in this paper. The developed methods of the
analytical PFVP specifying and their variable periods have their independent significance since they generalize and
thus considerably extend the set of analytically given periodic functions with the constant period. On the basis of
elementary trigonometric functions with the variable period, the system of trigonometric functions with the
variable period is constructed and it is shown that the system is orthogonal with weight function, moreover the
orthogonality interval is variable. The method of constructing Fourier series of periodic functions with the variable
period is developed. Formulas for determining the coefficients of the Fourier series of such functions are obtained.
Using the formula for distance estimation between the PFVP and its Fourier series, it is established that, with the
growth of coefficients amount, PFVP Fourier series approximates to the function itself proving the correctness of
the model and algorithms for Fourier series construction. Information technology including developed algorithms
and created software "Fourier-analysis of functions with the variable period" makes it possible to carry out spectral
analysis of processes with the variable period. In cases where the variable period is unknown, the method of its
estimation is offered. Due to additional parameters obtaining this method enables to increase the degree of
automation of analysis of processes with the variable period. On the basis of the algorithm of the variable period
evaluation the information technology for evaluation of heart rate variability after exercise stress effect on the
human body is developed. The main component of this information technology is "Analysis of R-R intervals and
evaluation of heart rate variability" software. The developed IT allows to automate ECG analysis after exercise
stress and, due to new informative parameters, to submit the information about the state of the cardiovascular
system of a person while testing the cardiac rate variability after physical activity more completely. By means of
developed methods and software, the effectiveness of the offered information technology of process analysis with
the variable period allowing to submit information about such processes more completely due to the additional
parameters determination and to automate their analysis for the purpose of supporting decision-making is proved.
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