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Pedepar:

1. luceprauisa npucBa4YeHa BUPILIEHHIO aKTyaJbHOI HAyKOBO-TIPAKTUYHOI 3a/1a4i YAOCKOHAJIEHHS METOIB aHali3y
6ioMeqUYHUX CUTHAJIIB i3 JIOKAJIbHO 30CepeIP)KeHMMU O3HAKaMU B KapiOJIOTIYHMX CUCTEeMaX MiATPUMKU IPUNHSTTS
piieHs. MeTomo nuceprauiiiHoi poboTH € NifBUIeHHS e(PeKTUBHOCTI eJ1eKTPOKAPi0J0TiYHOTO TOCTiIKEHHS
MaLieHTIB i 3HW>KEHHS PUBUKIB IIPUMHATTA HEBIPHUX [iarHOCTUYHMX PillleHb 33 PaXyHOK YAOCKOHAJIEHHS iCHYIOUMX
MeTO[IiB MOPQOJIOriyHOTO aHaNi3y 6i0MeINYHNX CUTHAJIB i3 JIOKAJIbHO 30CEpPeIKEHNMU O3HaKaMu Ta
IIPOEKTYBaHHS KapAiOJOTiYHUX CUCTEM MiJTPUMKU IPUHHSTTS pillleHb Ha OCHOBI LIMX MeToziB. O6’'eKTOM
IOCTiIXEeHHs € npouec (OpMyBaHHS AiarHOCTUYHUX pilleHb B yMOBAaX CYTTEBOI allpiOpHOi HEBU3HAYEHOCTI Ha
OCHOBI (PYHKIiOHaJIbHOI 1larHOCTUKY CTaHy CepPLEBO-CYAUHHOI cucTeMU. [IpeiMeTOM BUCTYNAI0OTh METOIY Ta

3aco6y o6y OBU 6i0MEeAUYHNX CUCTEM MiATPUMKY NPUMHSITTS pillleHb 17151 IPOBEeeHHS eJlIeKTpoKapaiorpadiyHoro



IOCJIIIPKEHHS CEPLIEBO-CYIUHHOI CUCTEMU. 32 pe3ysIbTaTaMU JOCIiIPKEHHS OTPUMaHO TaKi HAyKOBi pe3yJIbTaTu: —
oJiep>Kajiy OaJIbINY PO3BUTOK METOIY CUCTEMHOTO aHaJli3y, SIKi I0JAraloTh y N00y0Bi y3araJbHEHOI MOzei
IIPOLIECY €JIEKTPOKapioJIoriYHOro JOCIiKEHHS Y BUTJISI CYKYITHOCTI PYHKIiOHaNbHOI, iHpopMaLiiiHOi Ta
CTPYKTYPHOI MOJieJIel, 110 Jjajia 3MOTy BUIIIIMTY OCHOBHI JIKepeJla Ta IOTOKY iHdopMallii, KpUTHYHI eTanyu o6pobKu
IiarHOCTUYHOI iHdopMaLii 3 MeToo MiABUIEHHS e(PEKTUBHOCTI €1eKTPOKAPAi0JIOTiYHOTO NOCIiI>)KEeHHS; — BIIEpILe
PO3p006JIEHO CTPYKTYPHY MOJIEe/b €J1IeKTPOKAPi0JIOriYHOTO NOCTiIKEeHHS y BUJISIAI HMOBipHiCHO-yacoBoro rpada,
3a JOIIOMOT0I0 SKOi OTPYMAaHO aHaJITU4HI BUPa3y, 10 OMMCYIOTh IIPOLLEC BUPOOJIEHHS [iarHOCTUYHUX PillleHb y
Pe3yJIbTaTi e1IeKTPOKAPIiOIOTiYHOrO OCiTKEeHHS TP 3a1laHMX [TOYaTKOBUX YMOBAX, a TAKOXK BU3HAYE€HO KpUTEPii
eeKTUBHOCTI IPOBELEHHS €JIeKTPOKAPLi0IOriYHOrO JOCTIIKEHHS, 1[0 Jajl0 3MOTY BUKOHATH aHaJi3 Ta
ONTMMI3aLlilo SIK YCbOT0 IIPOLECY €JIEKTPOKAPAI0JIOriYHOrO JOCiIPKEHHS, TaK i OKPEMUX MOTO €TalliB; — BIIEPILIE
PO3pO6JEHO METO/, aBBTOMAaTUYHOTO BU3HAYEHHS €JIEKTPUYHOI OCi ceplis, 1[0 3aCHOBaHUI Ha OOUYUCIIEHH]
IHTErpaJIbHOrO CUTHAJIy 33 WiCTbMa CTAaHAAPTHUMU BiiBEIEHHSIMY Bifl KiHIIiBOK i KJIACTEPHOMY aHaJli3i, 0 JaJjo
3MOTY MiIBULIUTH MMOBIpPHICTb IIPAaBUJIBHOTO OOYMCIIEHHS IT0JIOKEHHS €JIEKTPUYHO] oci ceplist 6e3 HeobXigHOCTi
IIpOBOIUTH MOPQOJIOTIYHMI aHali3 esleKTpoKapaiorpaMu. [IpakTuiHe 3HaUEHHSI OTPUMAaHUX PE3YJIbTATIB I10JIIra€ B
TOMY, 110 pO3p006JIeHi B fUCEPTALliliHili po60Ti MOZEli TPOLeCy €IeKTPOKAPAioJ0riYyHOTO AOCTiIP)KEHHS Ta METO
aBTOMAaTHUYHOrO BU3HAUYEHHS eJIEKTPUYHOI OCi Ceplisl € HAyKOBO-METOANYHOIO OCHOBOIO 1111 pO3POOKHU BiATIOBITHUX
aJITOPUTMIB i TporpaMHoro 3a6esneyeHHs. [IpakTryHa 1iHHICTb OTPUMAaHUX PEe3YJIbTaTIiB I10JISITa€ B HACTYIIHOMY: —
PO3p006JIEHO IPOrpamMHe 3a0e3Me4eHHS 1J1 3HAXOI)KEHHSI aHATUYHUX BUPa3iB TBIpHOI (PyHKILi], IMOBIPHOCTI Ta
CEpEeHbOrO 4acy NMPOBEEHHS €JIEKTPOKAPAi0IOTiYHOTO AOCTiI)KEHHS 32 3alIPOIIOHOBAHOIO CTPYKTYPHOIO
MOZEJIII0; — po3pobJieHa CTPYKTYpHA CXeMa allapaTHO-TIPOrPaMHOI0 KOMILJIEKCY I71sl IIPOBEIeHHS
€JIEKTPOKapIi0JIOTiYHOTrO OCiTKeHHS; — PO3p0o06JIeHO IIporpaMHe 3abe3reueHHs 17151 BU3HaYeHHSs eJIeKTPUYHOi OCi
cepusl. PedysbTaTil gucepTauitHoi po60TH BIPOBAIKEHO Y BUTJISI MOJIeJIell, aJIFOPUTMIB i TPOrpaMHUX MOZYJIiB
L7151 pillleHHs 3a[ay4 MigTPUMKY MPUNHSTTS pilleHb Y 6ioMeJUYHUX CUCTEeMAaX, IO MiTTBEPI)KEHO aKTOM IIPO
BIIPOBaKeHHs Ha kKadenapi «kKoMIr'ioTepHa iHkeHepis Ta IporpaMmyBaHHs» HallioHasIbHOTO TEXHIYHOTO
YHiBEpCUTETY «XapKiBCbKUM MOJITEXHIYHNI iIHCTUTYT» Y HAYKOBO-IOCiJHil POOOTI i1 HaBYaJIbHOMY ITPOLIEC] TIif,
4yac BUBYEHHS JUCLUIIIIH «O6po6Ka CUrHAJIB i 306paskeHb», «[IpO€KTyBaHHS KOMITIOTEPHUX 1iaTHOCTUYHUX
crucrem», «OCHOBY HayKOBUX JIOCTI/IKEHb», @ TAKOXK Y KYPCOBUX i AUINJIOMHUX pobOTax 6akasaBpiB i maricTpis 3a

crienianbHicTio «KoMIT'toTepHa imkeHepis» (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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