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Pedepar:

1. lucepranis npucBsa4YeHa BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-IIPAKTUYHOI 3a/1a4i YIOCKOHAJIEHHS METOiB aHaJIi3y
6ioMeqUYHUX CUTHAJIIB i3 JIOKaJIbHO 30CEPeI’)KEHMMU O3HAKaMU B KapliOJIOTiYHMX CUCTEeMaX MiATPUMKU IPUNHSTTS
pimens. MeTolo aucepTaliiiHoi poboTH € nigBuIeHHS e()EeKTUBHOCTI eJIeKTPOKAPAi0IOTiYHOTO LOCTiIKeHHS
TMallieHTIB i 3HV>KEHHS PU3UKIB IIPUUHATTS HEBIPHUX JiarHOCTUYHUX PillleHb 32 PaXyHOK YAOCKOHAJIEHH iCHYIOUMX
METO[IiB MOPQOJIOriyHOTO aHali3y 6i0MeIUYHUX CUTHAJIB i3 JIOKAJIbHO 30CEPEIPKEHMMHU O3HAaKaMu Ta

IIPOEKTYBAHHS KapAioJ0riYHUX CUCTEM MiATPUMKYU NPUIHSTTS PillleHb HAa OCHOBI X MeTOxiB. O6’€KTOM



IOOCJIiIXEHHS € nmpouec (OpMyBaHHS AiarHOCTUYHUX PilleHb B yMOBAaX CYTTEBOI allpiOPHOi HEBU3HAYEHOCTI Ha
OCHOBI (PYHKLIOHAIbHOI [AiarHOCTUKY CTaHy CepLLeBO-CyINHHOI cucTeMu. [IpeiMeToM BUCTYAIOTh METOU Ta
3acoby o6ynoBU 6i0MEeAUYHMX CUCTEM MiATPUMKY NPUMHSTTS pillleHb 17151 IPOBEIEHHS eJlIeKTpPoKapaiorpadiyHoro
IOCJiIKEHHS CEPL,EBO-CYIUHHOI CUCTEMU. 32 pe3ybTaTaMU JOCJIiI>)KEHHS! OTPMMAHO TaKi HAyKOBi pe3yJIbTaTU: —
oziep>Kayiy MOJAIbLIINI PO3BUTOK METOAU CUCTEMHOTO aHAJIi3Y, SIKi IIOJISITaloTh y IOOYI0BI y3arajabHEeHOi Mogeri
IIpolLieCy eJIeKTPOKapioJIoriYHOro JOCiIKEHHS y BUIJISLI CYKYyITHOCTI PyHKIiOHaNIbHOI, iHpopMaLiiiHoi Ta
CTPYKTYPHOI MOJieJIel, 110 Jjajia 3MOT'y BUIIJIMTY OCHOBHI JIKepeJia Ta IOTOKY iHdopMallii, KpUTHYHI eTanyu o6pobKu
IiarHOCTUYHO] iHpopMaliii 3 METOIO MiBUILLIEHHS €(PEKTUBHOCTI €JIEKTPOKAP/Ai0JIOTIYHOTO AOCiI)KEHHS; — BIIEpIle
PO3pO6JIEHO CTPYKTYPHY MOZEJb €JIeKTPOKAPi0IOTiYHOTO NOCTiIKEeHHS y BUJISA] HMOBIpHiICHO-yacoBoro rpada,
3a JOIIOMOT0I0 SKOi OTPUMAaHO aHaJiTU4HI BUPa3y, 10 OMMCYIOTh IIPOLeC BUPOOJIEHHS JiarHOCTUYHUX PillleHb y
Pe3yJbTaTi e/1IeKTPOKAPi0JIOriYHOrO JOCIIIKEHHS TP 33[JaHNX [TI0YaTKOBUX YMOBAX, @ TAKOK BU3HAYEHO KPUTEPIi
eeKTUBHOCTI IPOBEAEHHS €JIeKTPOKAPIi0IOriYHOr0 JOCTIIKEHHS, [0 NaJI0 3MOTY BUKOHATH aHAaJi3 Ta
ONTMMI3aLlilo SIK yCbOTO IIPOLECY €JIEKTPOKAPAIOJIOriYHOTrO JOCiIPKEHHS, TaK i OKPEMUX MOTO €TalliB; — BIIEPILIE
PO3pO06EHO METO, aBTOMAaTUYHOTO BU3HAYEHHSI €JIEKTPUYHOI OCi ceplis, 1[0 3aCHOBaHUI Ha OGYUCIIeHH]
IHTErpaJIbHOrO CUTHAJIY 33 WiCTbMAa CTAaHAAPTHUMU BiiBEIEHHSIMY Bifl KiHIIiBOK i KJIACTEPHOMY aHaJli3i, 0 Jajo
3MOTY MiIBULIMTH MMOBIPHiCTb IIPAaBUJIBHOTO OOYMCIIEHHS ITOJIOKEHHS eJIeKTPUYHO] oci cepiist 6e3 HeobXimHoCTi
IIpoBOLUTH MOPQOJIOTiUHMI aHali3 esleKTpoKapaiorpaMu. [IpakTuyHe 3HaU€HHSI OTPUMAaHUX PEe3YJIbTaTiB I10JIIra€ B
TOMY, 110 PO3PO06JIEHi B AucepTaLiliHiil pOOOTi MOJEeJli IPOLECY €€KTPOKAPAi0IOTiYHOrO AOCIIPKEHHS Ta METO],
aBTOMAaTHUYHOTO BU3HAYEHHS €JIEKTPUYHOI OCi CepIisl € HAYyKOBO-METOANYHOIO OCHOBOIO /1J1s1 PO3POOKU BifIIOBiIHUX
aJITOPUTMIB i TporpaMHoro 3a6esneyeHHs. [IpakTUyHa iHHICTb OTPUMAaHUX Pe3yJIbTATIiB I10JISITA€ B HACTYIIHOMY: —
PO3p006JI€HO IporpamMHe 3ab6e3Med4eHHs 1J11 3HaXOI)KEHHSI aHalTUYHMX BUPasiB TBIpHOI PyHKILii, IMOBIpHOCTI Ta
CEpEeHbOrO Yacy MPOBEIEHHS €JEeKTPOKAPAi0IOTiYHOTO AOCTII>)KEHHS 32 3alIPOIIOHOBAHOIO CTPYKTYPHOIO
MOJeJIJIIO; — po3pobJieHa CTPYKTypPHA CXeMa arapaTHO-IIPOrPaMHOI0 KOMILJIEKCY [1Jisl [TIPOBEIeHHSI
€JIEKTPOKAP/Ii0JIOTIYHOTO TOCiTKEeHHS; — PO3p0O06JIeHO ITporpaMHe 3abe3reyeHHs 17151 BU3HaYeHHSs eJIeKTPUYHOi OcCi
cepus. Pezynbratu guceprauiiiHol po60TH BIPOBAIKEHO Y BUJISIAI MOZEJIEN, aJITOPUTMIB i IPOrpaMHUX MOJYJIiB
L7151 pillleHHs 337134 Mg TPUMKY IPUHHSTTS pilleHb Y 6ioMeJUYHNX CUCTEeMAaX, IO MiTTBePIPKEHO aKTOM IIPO
BIIPOBaKeHHs Ha kKadenapi «kKomir'ioTepHa iHxeHepis Ta porpaMmyBaHHs» HallioHasbHOTro TEXHIYHOTO
YHiBepCUTETY «XapKiBCbKUM MOJITEXHIYHN iHCTUTYT» Y HAYKOBO-IOCiJHil POOOTI i1 HaBYaJIbHOMY ITPOLIECI TIif,
Yyac BUBYEHHS AucUuIIiH «O6po6Ka CUTHAJIIB i 306paskeHb», «[IpOeKTyBaHHS KOMITIOTEPHUX 1iarHOCTUYHUX
crucrem», «OCHOBY HayKOBUX JIOCTIIKEHb», @ TAKOXK Y KYPCOBUX i AUIIJIOMHUX poOOTax 6akanaBpis i maricTpis 3a

crieniasbHicTio «KoMIT'toTepHa iHxxeHepis» (M. XapkiB).

2. The dissertation is dedicated to addressing the current scientific and practical task of improving the methods of
analyzing biomedical signals with locally concentrated features in cardiological decision support systems. The
purpose of the dissertation work is to increase the efficiency of electrocardiological patient studies and reduce the
risks of making incorrect diagnostic decisions by improving existing methods of morphological analysis of
biomedical signals with locally concentrated features and designing cardiological decision support systems based
on these methods. The object of the study is the process of forming diagnostic making under conditions of
significant a priori uncertainty based on functional diagnostics of the state of the cardiovascular system. The
subject of the study is the methods and tools of developing biomedical decision support systems for conducting an
electrocardiographic study of the cardiovascular system. Based on the research results, the following scientific
novelty have been obtained: - methods of system analysis have been further developed, which consist in building
the generalized model of the electrocardiological study process in the form of the set of functional, informational,
and structural models, which made it possible to identify the main sources and flows of information, critical stages
of processing diagnostic information in order to increase the efficiency of electrocardiological study; - for the first
time, a structural model of an electrocardiological study has been developed in the form of a probabilistic-time
graph, with the help of which analytical expressions were obtained that describe the process of developing
diagnostic decisions as a result of an electrocardiological study under the given initial conditions, and criteria for
the effectiveness of an electrocardiological study were determined, which made it possible to perform analysis and



optimization as the whole process of an electrocardiological study, as well as its individual stages; - for the first
time, a method was developed for automatically determining the heart’s electrical axis, which is based on the
calculation of the integral signal from six standard leads from the limbs and cluster analysis, which made it
possible to increase the probability of correctly calculating the position of the heart’s electrical axis without the
need to conduct a morphological analysis of the electrocardiogram. The practical significance of the obtained
results lies in the fact that the models of the electrocardiological study process and the method for automatic
determination of the heart’s electrical axis developed in the dissertation work serve as the scientific and
methodological basis for the development of corresponding algorithms and software. The practical value of the
obtained results includes the following: - software has been developed for finding analytical expressions of the
transfer function, probability, and average time of conducting an electrocardiological study based on the proposed
structural model; - a structural diagram of hardware and software complex for conducting electrocardiological
research has been developed; - software for determining the heart’s electrical axis has been developed. The results
of the dissertation work were implemented in the form of models, algorithms, and software modules for solving
decision support problems in biomedical systems, which is confirmed by the act of implementation at the
Department of Computer Engineering and Programming of the National Technical University "Kharkiv Polytechnic
Institute" in research and educational work the process of studying the disciplines “Signal and Image Processing”,
“Design of Computer Diagnostic Systems”, “Fundamentals of Scientific Research”, as well as coursework and theses
for bachelors and masters in the specialty “Computer Engineering” (Kharkov).
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