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Pedepar:

1. Incepraliist NpUCBsAY€HA PO3B’s13Ky HAYKOBO-TIPAKTUYHOI 33a4i NiIBULIEHHS CTYII€Hs [IOBHOTU NIOJAHHS
indopmauii npo npouecu 3i 3SMiHHUM NIEPioOM Ta PiBHS aBTOMATU3ALLil aHai3y LUX IPOLECIB LIJIIXOM PO3POOKU
mogeJii, MeToziB Ta iHdpopMaLifiHOI TeXHOJIOTII 711 IPUNHSTTS OOIPYHTOBAaHUX pillleHb B 6araTbox IPakKTUYHUX
3aCTOCYBAHHSIX, 30KpeMa B 33/1auax KapZioJiorii py oLiHLi BapiabesIbHOCTI CEPLIEBOr0 pUTMY IIicjis i Ha opraHiam

nanjeHTa (isMYHOro HaBaHTaXXeHHS. [Ipy IbOMY PO3PO6JIEHO Ta CUCTEMATHU30BAHO CIIOCOOU aHAJIITUYHOTO



noJaHHs QYHKLIN 3i SMIHHUM MepiofioM SIK MaTeMaTU4YHOI MOZeJIi IPoLeciB 3i 3MiHHUM Nepiofiom, pO3po6IeHO
MeToJ To6ynoBH ix psaziB Oyp'e, 3milficHeHa nepeBipka TOYHOCTI HabmpKeHHs QyHKLi cKiHueHHUM pspoM Pyp'e. V
BUIIAJIKy, KOJIU [1€Piof, € HEBiJOMUM, pO3p006JIeHO MeTOoJ, foro onjiHku Ha npukiani EKT, orpumanoi nicas aii Ha
opratizm (pisMYHOro HaBaHTAXEHHS, 1O JAJI0 MOXKJIMBICTb OTPMMYBATH HOBi iHPOPMATUBHO-IiarHOCTUYHI 03HAKU
BapiabesbHOCTI cepleBoro putmy. CTBOpeHo iHpOpMaLifiHy TEXHOJIOTIIO aHAi3y NPOLECiB 31 3MiHHUM MEPiOAOM,
sIKa J103BOJIsI€ OiIbII IOBHO MOAATH iH(pOpMallito ITPo TaKi IPOLeCH 33 PaXyHOK 3HAXOIKeHHS JOIaTKOBUX
IlapaMeTpiB Ta aBTOMATM3YBaTH ix aHasi3 AJ1s1 NiJBUILEHHS 00'€KTUBHOCTI Ta JOCTOBIPHOCTI aHali3y IPOLECiB 3i

3MIHHUM I1€PIOOM 3 METOIO IPUNHATTS NI€EBHUX 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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