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2. Sensibility of the mathematical model and optimality of the self-regulation of the respiration functional system

Pedepar:

1. Po3riisiHyTi akTyasibHi MUTaHHS MaTEMaTUYHOTO MOJEJIIOBaHHS (PYHKIIIOHAJIPHUX CUCTEM CaMOperyJisllii CucTeMU
IVIXaHHS 32 YMOB HAlIPY>KEHOTO M'SI30BOTO HABAaHTAXKEHHS 1 y CKJIAIHIN CUTYyalilHii 06CTaHOBLi NP NPUMHSTTI
pimens. JJOCimpKeHO YyTIAUBICTE MaTEMAaTUYHOI MOZIEJIi CUCTEMU OUXaHHS 0O 3MiHU (i3i0JIOriYHMX TapaMeTpiB.
Po3po6:eHi 11 06rpyHTOBaHI MaTeMaTUYHI MOJieJli cCaMOperyJIsLii cucTeMu AUXaHHs, 32CHOBaHi Ha pi3HOMaHITHUX
KPUTEPIsIX ONTUMaJIBHOCTI. 37iICHEHO YMCeIbHUI aHalli3 MOJiesiell KepyBaHHS ra3000MiHOM i3 KpUTepieM
OINTUMAJIBHOCTI, 3aCHOBAHMM Ha NIPUHLIUIII TOMEOCTA3y HAIIPY>KEHHS KMCHIO B apTepiaJibHil KPOBi, 2 TAKOX i3
KpUTepieM KOMIIPOMICHOTO BUPilIeHHS KOHQIKTHUX CUTYyaLiil. AHaji3 064K CII0BaIbHUX €KCIIEPUMEHTIB 103BOJINB
3pOOUTU BUCHOBKY IIPO BILJIMB CUCTEM 30BHILIHbOTO JUXaHHS i KpPOBOOOIr'y Ha (POpMYyBaHHS PiBHIB KEPYIOUUX
BIUJIMBIB, & TAKOX IIPO POJIb MIIOKCAYHOTO Ta TiNEPKaNHiYHOrO0 CTUMYJIiB PEryJIsLii Py BIUIMBI HA OpraHi3M 30ypeHb
BHYTPIIIHBOTO Ta 30BHIIIHBOTO cepenosull. OTpUMaHi pe3ysibTaTu A0Ope Y3ropKylThCs 3 JaHUMU (Pi3ionoriyHux
IOCJIiIiB.



2. This dissertation is about topics concerning mathematical models of functional self-regulated respiration
systems under stressed muscular loading conditions and complex situations. Sensibility of the respiration system's
mathematical model before physiological parameters changes were studied. Mathematical models of the
respiration system's self-regulation is based on a variety of optimality criteria that were developed and
substantiated. Numerical analysis of the gaseous exchange control models with optimality criterion based on the
principle of the homeostasis of oxygen tension in the arterial blood as well as the compromise solution of conflict
situation criterion were carried out. Analysis of the experimental data permitted conclusions on the impact of
external respiratatory systems and circulation of blood on the formation of the control impact levels as well as
hypoxic and hypercapnic regulatory stimulus while organism is internally and externally perturbed. Obtained
results correspond well to the results of physiological studies.
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