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Pedepar:

1. O6’eKT mOCTiIKEeHHS - TPOLLEC MOJEIIOBAHHS PUTMOKAPAIOCUTHAIY i3 MiBUIIEHOI0 PO3iNbHOIO 3[IaTHICTIO.
Mertoto nucepTauiiHoi pob0oTH € Po3p0oOKa HOBOI MATEMATUYHOI MOJIeJli Ta METOJIiB CTATUCTUYHOTO OIPAIIOBAHHS
PUATMOKapZioCUrHany i3 MigBUILEHOI0 PO3IiIbHOIO 30AaTHICTIO. MeTOIM NOCIiIKEHHS: METOAY TEOPIii BUIIaKOBUX
IIPOLIECIB Ta BEKTOPIB [JIs1 MOLEJIIOBAHHSI PUTMOKAPAiOCUTHAIY i3 MiIBUIIEHOO 30aTHICTIO, METOAW MaTEMATAYHOI
CTaTUCTUKHY, a CaMe, MeTOIIU NNEePEBIPKU CTATUCTUYHUX TiNOTE3 Ta METOAY CTATUCTUYHOTO TOYKOBOTO OIL[iHIOBAaHHS
17151 TO6YZ0BY METOIiB ONpallloBaHHsI pUTMOKAPAiOCUTHAITY i3 MiZiBUILEHO0 PO3LiIbHOIO 3[JaTHICTIO Ta Bepudikaliii
1loro maTeMaTrn4yHoi Mogesi. Po3pobieHi y gucepralii METOIY IPU3HAYEHI 1J1 KJIiHiYHOIO BUKOPUCTAHHS 3 METOIO
IIPOBEJIEHHS aBTOMATHU30BaHOI BUCOKOIH(POPMATUBHOI 1iarHOCTUKYU CTaHYy CE€PLEBO-CYAUHHOI CUCTEMU Ta

AJallITUBHO-PETYJIATUBHUX MO>KJIUBOCTEN opraHismy JIIOOVHN i3 BUKOPUCTAHHAM CYy4dCHUX KOMH’IOTepI/IBOBaHI/IX



IiaTHOCTUYHMX CUCTEM B cpepi Kaphiosorii Ta 17151 IPOBeAEHHs OOCTiIHALILKOI pOOOTH B HAYKOBO-
eKCIIepUMEHTAJIbHUX JIab0PaToPisiXx MeauvyHoro Ta (iziosorivHOro Hanpsamis. Briepie, po3pobieHo Ta
BepruQiKoOBaHO MAaTEMATUYHY MOJIeJIb PUTMOKAPAiOCUTHAY i3 MiJBUIIEHOI0 PO3JiJbHOIO 3[aTHICTIO Y BUTJISA]
BEKTOpA CTal[iOHApHUX Ta CTal[iOHAPHO MOB'SI3aHUX BUIIAAKOBUX IOCJIiJOBHOCTEN. Briepiie po3po6yeHo MeToy,
aBTOMATUYHOTrO (OPMYBaHHSI PUTMOKAPAiOCUTHAIY i3 MiBUIIEHOI0 PO3iIBbHOIO 3IATHICTIO i3 onepesHbo
3apEECTPOBAHOI €JIEKTPOKapZiorpaMy, IKUM IPYHTYETLCS Ha CTaTUCTUL bponcekoro-JlapxoBcekoro. Bniepiue,
PO3p06JIEHO CTaTUCTUYHI METOIY aHasi3y pUTMOKAPAiOCUTHAIB i3 MiIBUILLEHOI0 PO3AiIbHOIO 30ATHICTIO, SIKi
TPYHTYIOTbCS Ha iX HOBill MaTeMaTUYHill MOZeJi y BUIJISIi BEKTOPA CTALiOHAPHUX Ta CTAlliOHAPHO MOB'I3aHUX
BUIIaJIKOBUX IIOCJIiIOBHOCTEN. Briepiue, 06rpyHTOBaHO MaTPULIIO KOPEJSLiHHNUK QYHKIIN Ta MaTPULIIO
CIIEKTPAJIbHUX IiIJIbHOCTEN IOTY>KHOCTI CTallioHAPHUX KOMIIOHEHT PUTMOKAPIiOCUTHAITY i3 MiJBULIEHOO
PO3[IibHOIO 3IATHICTIO SIK AiarHOCTUYHI O3HAKY, SIKi 332 PAaXYHOK BilOOpaKE€HHS CTOXaCTUYHOI 4aCOBOi AMHAMIKU
CEPLEBOr0 PUTMY JONOBHIOKOTH BiJOMI iarHOCTUYHI O3HAKU 338 BEKTOPHMM PUTMOKAPZiOCUIHAIOM Ta
YMO>KJIMBJIIOIOTD iJBUIIEHHS PiBHS iHPOPMATUBHOCTI aHasli3y CEepLeBOro pUTMY y Cy4aCHUX KapiofialHOCTUYHUX
crucreMmax. Ha OCHOBi HOBOI MaTEMaTMYHOI MOJI€JIi Ta METOIiB OIIPALIOBAHHS BEKTOPHOIO PUTMOKAPAIOCUTHAIY
PO3pO6JIEHO CUCTEMY KOMITIOTEPHUX [TPOrpam IJIs1 aHAJi3y CEpLLEBOr0 pUTMY i3 MigBUILEHOO iHPOPMATUBHICTIO,
Ky BripoBamkeHo y TOB "Mennunuit ueHTp «MEBI3»", a TakoXK BIIpOBaIyKEHO Y HaBYaJIbHUI IPOLLEC
TepHOMiNbCHKOTrO Hal[iOHAJIBHOIO TEXHIYHOTO YHiBepcUuTeTy iMeHi IBana I1y0s1 Ta B HAYKOBO-A0CIiIHY POOOTY
TepHONiNBCBKOTrO HALLiOHATIBHOTO MEIUYHOTO YHiBepcuTeTy iMeHi 1.5l TopbadeBcbkoro. Cpepa BUKOPUCTAHHS -
Kap[1ioJIoris Ta /AJ1sI IPOBeJ€HHS TOCIiAHUIBKOI pOOOTU B HAYKOBO-€KCIIEPUMEHTAJIbHUX JIab0PaTOPisiX MeIUIHOTO

Ta (izionoriyHOro HaMPsAMIB.

2. The thesis is devoted to the solving of an actual scientific problem, such as development of a new mathematical
model and methods in statistical processing of a rhythmic cardiac signal with the increased resolution, which, due
to the reflection of its time stochastic dynamics and the addition of new diagnostic features, allow to increase the
level of informativeness of heart rate analysis in computer systems of functional diagnostics cardiovascular system
and adaptive-regulatory mechanisms of the human body as a whole. It was developed a mathematical model of
rhythmocardiosignal with increased resolution in the form of a vector of stationary and stationary-related random
sequences that in comparison with the known mathematical models of the classical rhythmocardiosignal, , allows
to increase the level of informativeness of heart rate analysis, and in comparison with the vector of random
variables as a known mathematical model of the rhythmocardiosignal with increased resolution, allows to take into
account the stochastic time dynamics of heart rate. The structure of probabilistic characteristics of the
rhythmocardiosignal with increased resolution, which follow from the properties of invariance of the
corresponding probabilistic characteristics of the vector of stationary and stationary-related random sequences, is
researched. Automatic formation method of the rhythmocardiosignal with increased resolution, by segmentation
and characteristic zones detection of the electrocardiogram is developed. Statistical methods for processing
rhythmocardiosignals with increased resolution have been developed, namely, it was written expressions for
calculating the statistical estimates realizations of distribution functions, mixed initial moment functions, mixed
central moment functions, matrix of autocorrelation and intercorrelation functions, matrix of autocovariance and
intercovariance functions, vector of initial moment functions of the first order (vector of mathematical
expectations) stationary related components of the vector rhythmocardiosignal. the known diagnostic features of
the vector rhythmocardiosignal are supplemented by such new diagnostic features as the matrix of correlation
functions and the matrix of power spectral power densities of stationary components of the rhythmocardiosignal
with increased resolution, which is the basis for increasing the level of heart rate analysis informativeness in
modern cardiodiagnostic systems with simultaneous reducing the dimensionality of the diagnostic space by using
not the whole set of values of power spectral density functions of the vector rhythmcardiogram components, but
only a certain subset of them, which contribute to the total energy of correlation functions estimation not less
than 95%. I was developed system of computer programs for heart rate analysis with increased informativeness.
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