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1. ®I3UYHI MEXAHI3MU B3AEMO/II ITYJIbCOBOI XBUJII 3 ITEPEIIKOJAMU TA GOPMYBAHHSA
APTEPIAJIbHOT'O TUCKY

2. Physical mechanisms of interaction of pulse wave with obstacles and formation of arterial pressure

Pedepar:

1. Incepranifina po60Ta IpUCBIYeHa JOCTiIKeHHI0 (Qi3MYHMX MeXaHi3MiB B3aeMOZii IyIbCOBOi XBNUJIi 3
nepeukoaamu Ta GOpMyBaHHS apTepiaIbHOrO TUCKY. 3allpOIIOHOBAHO MOJIeJIb KDOBOTOKY, B sIKill apTepiajyibHa
CyJIMHA PO3IJIIA€ThCS SIK XBUJIEBOJ, 3a OIIOMOr0I0 METO/IiB MarHiTope3oHaHCcHoi Tomorpadii Ta ysbTpa3ByKoBOi
JiarHOCTUKMU IIPOBEAEHO €KCIIEPUMEHTAJIbHI JOCIII)KEHHS! KPOBOTOKY. JI0BEIEHO, 110 3aJIEKHICTD IIBUIKOCTI KPOBI
Bif] 3MiHM NIONIEPEYHOTO NIEPEPI3y CYAMHU € JiHINHOK 3allpONOHOBAHO MEXaHI3MU B3aeMOii MyIbCOBOI XBUJI 3
nepeukoamMu Ta GOpMyBaHHS apTepiaIbHOrO TUCKY, 3TiJHO SIKUX Y MaricTpasibHill apTepii K XBUJIEBOi B3aeMOZisl
[IEPBMHHOI IyJIbCOBOi XBUJIi 3 IEPEIIKOJ0I0 MOXKe OyTH ONMCaHa ABOMA TUIIAMU FAPMOHIMHUX XBUJIb:
HEOJHOPIHOIO Ta ofHOpigHO0. CuyibHE 3aracaHHsl HEOAHOPITHUX i Masia aMIJIiTyia OGHOPITHUX BiZOUTHUX XBUJIb

[IPaKTUYHO BUKJIIOYAIOTh MOKJIMBICTh 6araTopa3oBUX BiIOUTTIB, 3BOASYU TUM CAMUM [10 MiHIMyMYy BILJIMB BiOUTUX



XBWJIb Ha PyX KPOBi. Ha OCHOBI BKa3aHOro MeXaHi3My (pOPMYBaHHS apTepiabHOIO TUCKY 3alIPOIIOHOBAHO HOBUI
niAxin 1o BUMipIOBaHHS I1yJIbCOBOTO apTepiajlbHOro TUCKY. PO3p06sieHO HeiHBa3uBHUM CIIOCiO BUMIPIOBAaHHS
JIOKaJIBHOTO I1yJIbCOBOTI'O apTePiaIbHOrO TUCKY Ta HEiHBa3UBHUI CIIOCI6 BU3HAYEHHS JIOKAJIbHOI IPYXKHOCTI
CYJMHHUX CTiHOK, 110 J03BOJIsIE OLiHUTY CTaH CyJVH IIPU NATOJIOTiYHUX Tpouecax. Lli cnocobu MoXyTb 6yTH

3aCTOCOBAHI B KJIiHIYHIN ITPaKTULLi, 30KpEMa B KapaioJiorii Ta KapAioxipyprii.

2. The dissertation is devoted to research of interaction of pulse wave with obstacles and mechanisms formation of
arterial pressure. In work the analysis of existing models of blood flow and formation of pulse waves is carried out.
A model of blood vessel in which the arterial vessel is considered as a waveguide is proposed. Experimental studies
of blood flow were performed using the methods of magnetic resonance imaging and ultrasound diagnostics. It is
proved that the dependence of blood velocity on the change of the cross-section of the vessel is linear.
Mechanisms of interaction of a pulse wave with obstacles and formation of arterial pressure are suggested,
according to which in the main artery as a waveguide the interaction of a primary pulse wave with an obstacle can
be described by two types of harmonic waves: inhomogeneous and homogeneous. Strong attenuation of
inhomogeneous and small amplitude of homogeneous reflected waves virtually eliminates the possibility of
multiple reflections, thus minimizing the influence of reflected waves on blood movement. Based on this
mechanism of blood pressure formation, a new approach to pulse blood pressure measurement has been
proposed. A non-invasive method for measuring local pulse blood pressure and a non-invasive method for
determining the local elasticity of vascular walls, which allows to evaluate the condition of vessels in pathological
processes, has been developed. These methods can be applied in clinical practice, in particular in cardiology and
cardiac surgery.
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