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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

BusiBJieHHS XapaKTepHHUX O3HAK 3BYKIB SKUTTEISIZIBHOCTI JIIOAWHM, $SK OCHOBU [JIs PO3POOKM aJTrOPUTMIB [iarHOCTUKU

3aXBOPIOBAHHS

Haspa po6oTH (aHrJ1)

Identification of characteristics of sounds of human activity as a basis for the development of algorithms for the diagnosis of the
disease

Pedepar (ykp)

BCTaHOBJIEHO CTAaTUCTUYHUI B3a€EMO3B'SI30K MK 3ByKaMM BE3UKYJIIPHOTO Ta OPOHXiaJIbHOrO IUXaHHS 3[JOPOBUX JIOJEN 3a
JIIOTIOMOT0I0 KOMIT'IOTEepHOi (poHocniporpadii. OxepskaHi pe3ynbTaT € OCHOBOIO AJIsl aHalidy 3BYKiB IUXaHHsS JIOJVWHU Yy pasi
3aXBOPIOBaHHS OpOHXOJIereHeBoi cucteMu. OOGIPYHTOBAHO JOL/IBbHICTh 3aCTOCYBAaHHSI METOJY LIMKJIOCTAl[iOHAPHOCTI A0 aHajizy
ayCcKyabTa TMBHUX (POHOTpaM, IO MOXYTb MICTUTH pecHipaTopHi I KapAionoriyHi KOMIOHeHTU. ITokazaHo, MO [ CKIATHUX
CUTHAQJIIB, SIKi MICTSITh HAKJANEHi OJWH HAa OJHOrO 3BYKU CEpLUS i AUXaHHS, OJHOYACHO BHUSBIISIOTbCS LMKJIYHI 4aCTOTH,
XapaKTepHi [y TeMIly CepLebuTTs i UMKy BOUX/BUAMX, a B PSIi BUMANKIB — NOJATKOBI CKJIAZOBI, TIOB'SI3aHi 3 TPUBAJIOCTAMU (a3
BIVIXy W BUIUXYy OKpPeMO. JIOCHiIKEHHO 3aKOHOMIPHOCTI PEryJSpHUX i XaOTMYHMX DPEXMMIB B3aeMOJii ceplLeBO-CyIMHHOI i
pecripaTopHOi CUCTeM i3 BpaxyBaHHSM 3BOPOTHHUX [ill KapJiocucTeMU Ha MapaMeTpy JUXaJbHUX OCLUMWJISILIN 1J1s1 pi3HUX 3HaY€Hb
MyJbCy JIIOAVHU. BCTaHOBJIEHO, 1O ipperysspHiCTb NoBeAiHKU (a30BUX TPAEKTOPIl 3a/leKUTh Bifl iIHTEHCUBHOCTI JIii CEpLIeBOro
PUTMYy Ha JUXaHHS, WO € XapaKTEPHUM [Jid AUHAMIiKM KapAiopeclipaTOpPHOi CUCTEMHU 3[0POBOi JIOAMHU. BUKOPUCTOBYIOYU
TEOPil0 3rMHAJIIbHUX KOJIMBAHb KiJIbII€BUX HE3AMKHYTUX CTPIDKHIB PO3PO6JIEHO PO3PaXyHKOBY CXEMY [IJIsl KiIbKiCHOTO OL[iHIOBAaHHS
3MyLIEHMX KOJIMBaHb TpAaxeMHUX 1 OpOHXiaZlbHMUX XPSIUiB Yy CKAani BiAMNOBiZHMX MOBITpOHOCHMX uWLILXiB. [lo6ynoBaHO
yIIOCKOHaJIEHy aKyCTU4YHYy MOjiesib Tpaxei i rojIoBHUX OPOHXIB JIIOJWHU, LIO [IO3BOJISE OLIBII MOBHO BPaxOBYBaTH BiJIOBifHi
nepenaBaibHi QYHKIi A9 BUBYEHHsS] 3aKOHOMIDHOCTE! Iepesnadi 3BYKy Bifi OCHOBHUX IOBITPOHOCHUX NUISXIB JIIOJVHU [0

30BHIIIHbOI IOBEPXHi IPYIHOI KIIiTKN.

Pedepar (aHr1)



The statistical correlation between the sounds of vesicular and bronchial respiration of healthy people was established with the
help of computer phonospirography. The obtained results are the basis for the analysis of human breathing sounds in the case of
diseases of the bronchopulmonary system. The expediency of applying the cyclostationarity method to the analysis of
auscultatory phonograms, which may contain respiratory and cardiological components, is substantiated. It is shown that for
complex signals containing superimposed sounds of heart and breath, cyclic frequencies characteristic of heart rate and inhale
/ exhale cycle are detected at the same time, and in some cases - additional components associated with the duration of the
inhale and exhale phases. separately. The regularities of regular and chaotic modes of interaction of the cardiovascular and
respiratory systems have been studied, taking into account the reverse actions of the cardiovascular system on the parameters
of respiratory oscillations for different values of the human pulse. It is established that the irregularity of the behavior of phase
trajectories depends on the intensity of the effect of heart rate on respiration, which is characteristic of the dynamics of the
cardiorespiratory system of a healthy person. Using the theory of bending oscillations of annular open rods, a calculation
scheme was developed for the quantitative estimation of forced oscillations of tracheal and bronchial cartilages in the
composition of the corresponding airways. An improved acoustic model of the human trachea and main bronchi has been
constructed, which allows to take more fully into account the relevant transmission functions to study the laws of sound
transmission from the main human airways to the outer surface of the thorax.

Inpexc YIK: 534.322.3;534.83, 534.322, 534.83
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