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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 34.39.29

Tema gucepranii:
1. MozemoBabHUM KOMILJIEKC JJ1SI TOCTIiIKeHHS FeMOAMHAMIKY JIIOAVMHYU B yMOBax 3MiHHOTO aTMOC(HEPHOT0 TUCKY

2. Modeling complex for research of human hemodynamic under atmosphere pressure changes

Pedepar:

1. B pucepTauiiiHiil poboTi JaHO HOBE BUPIlIEHHS aKTyaJlbHOI HAYyKOBO-IIPAaKTUYHOI 3a71a4i 0Oy J0BY IPOIPaMHOTO
MOJIEJIIOBAJIbHOTO KOMILIEKCY AJIS1 LOCIIII)KEHH KOMIUIEKCHOI peaklii reMOAMHAMIKM JIIOAVHY Ha 3MiHU
aTMOC(HEpPHOTO THUCKY 3 YPaxyBaHHSIM €KCKPETOPHOI (PYHKIIii HUPOK, 6apopeLienTOPHOI perysiii reMoArnHaAMIKHY,
[IepEPO3IOIINY PiAMH MK CEPLEBO-CYIMHHOIO CUCTEMOIO, MIKKJIITUHHUM Ta BHYTPIIHbOKJIITUHHUM IIPOCTOPaMU
Ta JiM¢paTUYHOI cHcTeMOI0. PO3p006JIEHO KOMILJIEKCHY MaTeMAaTUYHY MOJEJb, SIKa ONUCY€ (PYHKLIOHYBAaHHS
CEPIIEeBO-CYANHHOI Ta EKCKPETOPHOI CUCTEM, 6aPOPELIENTOPHY PEryJsLilo FTeMOIUHAMIKY B YMOBaX 3MiHHOTO
aTMOCQEepHOro TUCKY 3 YpaxyBaHHIM AUHAMIKY PiIUH y MDKKJIITHHHOMY, BHYTPIITHBOKJTITUHHOMY Ta
JiM@paTUYHOMY [IPOCTOPAX. 3aIIPOIIOHOBAHO TEXHOJIOT 0 MOZEJIIOBAHHS, SIKA TI0JISITAa€ B PO36UTTI KOMILIEKCHO]
MoOJeJli Ha sl OKPEMUX MaTeMaTUYHUX MoJiesiel (PYyHKILIOHAJIbHUX CUCTEM OPraHi3my Ta peasnizalii KO>KHOI 3 HUX B
SIKOCTi OKPEMOTO IIPOTPAMHOTO MOZYJISl 3 BU3HAYEeHUM iHTepdericom. Lle nae MOKINBICTb (pOpMai3yBaTu

B32€MO3B'SI30K MiXX IiAMOIEeNSIMY i 3a6€31eYNTH MOKIINBICTh BUKOPUCTAHHS AOBIIBHUX MTPOrPAMHUX 3aCO0iB 1JIs



HaJslalITyBaHHS Ta aHaJi3y pe3ysbTaTiB. [IpoBefeHi MOJebHI eKCIIEPUMEHTH JO3BOJINJIU CTBEPKYBATU
aJleKBaTHICTb MOZeJIi Ta 3pOOUTH BUCHOBOK, 110 II€PepO3IOLi piiHU BCepeIHI OpraHi3aMy MOsICHIOE YyTIUBICTD

JIIOJVHU [0 JUHAMIKU aTMOC(EPHOro TUCKY Ta CTabiizallilo CTaHy IPU OBIJIBHOMY CTQJIOMY PiBHi THUCKY.

2. The given thesis provides new solutions for the problem of mathematical model development for research of
human hemodynamic under atmosphere pressure changes. This allowed an investigation of the role of liquids
distribution in hemodynamic stabilization under pressure changes. The complex mathematical model that
describes the cardiovascular system, kidneys, barometric control system, fluids dynamics in intra- and
intercellular and lymphatic spaces functioning under changing atmosphere pressure was created. The modeling
technology that is based on complex model decomposition into a set of independent mathematical models of
anatomic functional systems and the implementation of each of them as a separate software unit that provides
defined interface was presented. The technology allowed the provision of a formal way of interconnection and
interchange of such modules without introducing any restrictions on their inner structure and software
instruments for models setup and modeling results analysis. A set of experiments that proved the model complex
as being adequate to processes under research was performed on these models. They show that sensitivity to
atmosphere pressure changes in dynamics and independence of hemodynamic state to any given stable level of
pressure is explained by liquid redistribution in the human body.
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