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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.17.39

Tema guceprauii:
1. 3akoHOMipHOCTI camoopraHizaliii Ta peryJsiii KpoBoobiry J0IuHN

2. Peculiarities of self organization and regulation of human circulatory system

Pedepar:

1. Incepralisi NpUCBsY€HA BUBYEHHIO iepapxiuyHOi B3aeMOZii i1 reTepapxiyHOro (pyHKLiOHYBAaHHS PETYJISITOPHUX
MEXaHi3MiB cucTeMu KpoBoooiry. Po3po6ieHo HOBi arOpUTMH BiITBOPEHHS CiMENCTB (QYHKLiIOHATBHUX
XapaKTEePUCTHUK CKJIQJHUX CUCTEM Ha OCHOBI KJIACTEPHOTO 1 HEJIIHIMHOTO perpeciiHoro aHasuisy. yrepie OTpuMaHi
CiMENCTBA PETYJISTOPHUX XapPAKTEPUCTUK CUCTEMHOI FTEMOIMHAMIKU 1 CUCTEMHOIO TPAHCIIOPTY KMCHIO. Ha OCHOBI
OTPMMAaHMX XapaKTEPUCTUK LOCIIIPKEHI 3aKOHOMIPHOCTI perysisLii LeHTpaJbHOi TeMOAMHAMIKY 1 TPAHCIIOPTY
KMCHIO OpraHi3my ymoanHA. CTBOPEHO NPOrpamy-CUMYJISITOP NPOLECY WTYYHOTO KPOBOOOITY 17151 6€311€YHOTO
HaBYaHHS JikapiB-niepdysiosoris. Ynepiue 11o6y10BaHO MOeJIb KallijIIpHOI MepeXi y BUTJIsi KIITUHHOTO
aBTOMArTa I JOCiI>KeHi AMHaMIi4Hi 0COGJIMBOCTI KaliJIIPHOrO KPOBOTOKA I TKAHMHHOTO HACUYEHHSI KUCHEM.
CdopMOBaHO KisbKiCHI KpUTEPii OL[iHKM JMHAMIYHUX BIaC-TUBOCTEN CUCTEMU KPOBOOOITY SIK HA CUCTEMHOMY PiBHi,

TaK i Ha piBHiI MiKpoUMpKyJsLii. JOCIiIpKeHO BUHUKHEHHS CUMETPIll y CIIiBBiIHOIIEHHSIX [T0-Ka3HUKIB [JEHTPaJIbHOI



reMOIMHaMIKH, TOKa3aHMH IXHil 3B'I130K 3 aHAJIOTIYHUMU CUMETPIsSIMH, 1[0 BUHUKAIOTh HA PiBHi KaMiNsSIpHOi Mepexi.
CdopMysibOBaHO KpUTEPIi BUSBIEHHS CUTYyallill 3HIKEHHS PETYJISTOPHOI HAJJIMIIKOBOCTI, IIaiiHHS CKIaAHOCTI
(YHKLIOHYBaHHS Lii7TicCHOI ccTeMU KPOBOOOGIry i po3pobJieHi NporpaMHi 3acobu 1115 4iarHOCTUKU 1 KOHTPOJIIO
3a3HavyeHUx cutyauiin. [lokasaHo, mo cucrema MiKpOUMPKYJIALil € KPUTUYHO CAMOOPraHi30BaHOIO CUCTEMOIO, 110

IIpalloe€ CUHXPOHI30BAHO 3i CKOPOYEHHSIMU CEPLS i € YYTJIMBOIO 10 HAlMEHIINX 3MiH YMOB KPOBOOOIry.

2. Dissertation is devoted to the study of hierarchical interactions and heterarchical functioning of circulatory
system regulatory mechanisms. The new algorithms of recognition of families of functional characteristics of
complex systems was elaborated on the basis of cluster and nonlinear regression analysis. For the first time the
families of regulatory characteristics of system hemodynamics and system oxygen transport were ob-tained. On
the basis of received characteristics conformities of central hemodynamics regulation and oxygen transport of hu-
man organism were studied. The program-simulator of process of artificial circulation of blood was created for the
safe teaching of physicians-perfusionists. For the first time the model of capillary network was built as a cellular
automaton and dynamically properties of capillary blood flow and tissue oxygen saturation were investigated. The
quantitative criteria of estimation of dynamic properties of blood circulation were formed both on the level of
systemic circulation and on the level of microcirculation. The origin of symmetries in ratios of central
hemodynamic parameters, their connection with similar symmetries on the level of capillary network was shown.
The detection criteria of regulatory redundancy lowering, the decrease of functional complexity of entire
circulatory system were formulated and computer software for diagnostics and control of pointed situations were
developed. It was shown that microcirculatory system is the critically self organized system working
synchronously with heart beating, which is highly sensitive to the least changes of blood circulatory conditions.
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