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Pedepar:

1. PoboTa npucBsiueHa TEOPETUYHOMY aHAJIi3y SIBUINA HECTIMKOCTI, 110 BUHMKAE B MTONIEPEIHbO HATIPY>KEHiN
€JIACTUYHIN UMIIHIPUYHIN TPYOLli, 3alIOBHEHIN PifyHOI0, TP NOMUPEHH] B Hill iMITyJIbCHOI XBUJIi TUCKY.
3acrocoBaHi B po6OTi HeJliHilHI MoJieli "piinHa-000I0HKA" Ta "piAuHa-Tinepnpy>KHE i30TPOIHE TijI0" ONUCYIOTh
[IPOXOJKEHHS PEabHOI NYJIbCOBOI XBUJIi, TEHEPOBAHOI CEPLIEM, I10 CYAMHAX KMBOT'O OpraHiamy. BCcTaHOB/IEHO, 1O
HECTIilKiCTb BUHUKAE NIPU [IepEeBUILleHH] CTallioHapPHUM OJHOPiAHUM (TPaHCMYpaJlbHUM) TUCKOM II€BHOT'O
IIOPOrOBOTO 3HAYEHHS], IO Y3rOIPKYEThCS 3 EKCIIEPUMEHTAIbHUMU JaHUMU. B pamkax Mmogeri "pifrHa-06010HKa" B
aHAJITUYHOMY BUIJIAA] 3HAMIEHO 3aKOH IUCIIEPCii A1 XBUJII TUCKY, a TAKOK OCHOBHI ITapaMeTpy HECTINKOCTI:
XapakTepHa JOBXX1HA, TIOPOrOBUM TPAaHCMYPaJIbHUI THCK Ta BiAIOBiTHA HOMY HOBXMHA XBUJIi. [Jist 6isbIl 3arasbHOI
MogeJi "piiuHa-rineprnpyxHe i30TPOIHE TijI0", 3aCTOCOBAHOI /1J151 TOBIIMX [TOPIBHSIHO 3 000JIOHKaMU TPYOOK,
BCTAHOBJIEHO iCHYBaHHS JIBOX 00JIaCTEl HECTIMKOCTI 010 TPAHCMYPaIbHOrO THUCKY. [lepia o61acTs Mae
XapaKTePHi JOBXUHU 7151 KOXXHOTO 3HaYE€HHSI TPAaHCMYPaJIbHOTO TUCKY, B IPYTiil 06J1aCTi HasIBHI XBUJII 3

BiJl'€MHOIO IPYIIOBOIO MIBUJIKiCTIO. [JOBEI€HO, 110 TPAaHUYHUI TIepexiy, 10 Teopii 060JI0HOK IPUBOLUTH 10



3HMKHEHHS IepuIoi 06J1aCTi HECTIIIKOCTi, TOGTO MEHII 3arajabHa TEOPis 060JI0HOK ONUCYE JIMIIE OJHY 00J1ACTb, SIKil
IIpUTaMaHHA BiJl' eMHa IpynoBa WBUIKICTb. [IpOBEIE€HO YUCEIbHY OLIIHKY Pe3YJIbTaTiB Ha OCHOBI TigPONPYKHUX
[apameTpiB peaslbHOi KPOBOHOCHOI CUCTEMM >KMBOTO OpraHi3my. BCTaHOBJIEHO, 1[0 HECTINKICTD LIiJIKOM peasibHa
[IpY MIPOXOKEHHI MTyJIbCOBOI XBUJIi, TEHEPOBAHOI CEPLEM, T10 aAPTEPISAX CEPLEBO-CYAUHHOI cucTeMU. TakoX
BUSIBJIEHO CUJIbHY 3aJIEKHICTb MIBUIKOCTI TIOMMAPEHHS JOBIUX MyJIbCOBUX XBUJIb Bifl TPAHCMYPaJIbHOTO TUCKY B
0071aCTi BUCOKUX TUCKIB, 1110 IPSIMUM YMHOM BIJIMBA€E Ha KPOBOOOIr B yMOBax TillepTOHiI.

2. The thesis deals with a theoretical analysis of the instability phenomenon which appears in a liquid-filled elastic
cylindrical tube, which is preliminary stressed, in the case of pulse pressure wave propagation. Nonlinear models
"liquid-shell" and "liquid-hyperelastic isotropic body", applied in the thesis, describe the propagation of a real
heart-generated pulse wave in vessels of a living organism. The instability is found to appear after exceeding of the
certain threshold value by a stationary uniform (transmural) pressure. This fact is in correspondence with known
experimental data obtained on mammals. In the framework of the model "liquid-shell" the dispersion law for a
pressure wave is obtained in analytical form. Also such basic parameters of the instability as a characteristic
length, a threshold value for the transmural pressure and a corresponding wavelength are obtained in explicit
form. As for the more general model "liquid-hyperelastic isotropic body", used for thicker tubes as compared to
shells, the existence of two instability domains relative to the transmural pressure is revealed. The first domain has
characteristic lengths for each value of the transmural pressure. The second domain is characterized by the
presence of waves with a negative group velocity. It is shown that a limiting process to the shell theory leads to
disappearance of the first domain. This means that the less general shell theory is able to describe only one
domain, which is characterized by a negative group velocity. The numerical estimate of the results based on real
hydroelastic parameters of a blood-vascular system is conducted. It is revealed that the instability is absolutely
real phenomenon during heart-generated pulse wave propagation in arteries of a mammal's cardiovascular system.
Also strong dependence of a velocity of long pulse wave propagation on the transmural pressure is obtained in the
domain of high pressures, which has an effect on blood circulation in the cases of hypertonia.
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