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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. MaTemaTn4Hi MoZeJli IpoLecy afanTalii OpraHi3Mmy A0 rinokcii ta ix anasis.

2. Mathematical models of the process of organizm adaptation to hipoxia and their analysis.

Pedepar:

1. Y puceprauiiiziilt po60Ti CTBOPEHi i HAYKOBO OOTrPYHTOBAaHI MaTeMaTH4Hi MO/IEJIi POLLeCciB KOPOTKOTEPMiHOBO]
aganranii opraniamy Io Tifokcii, cepeiHbO- Ta JOBrOTpYBaIoi aganranii. Mozesab KOpOTKOTEPMIHOBOI afanTallii
NIPENCTaBJIEHO 331a4€I0 ONTUMAJIbHOI CAMOPETYJISILil CUCTEMU NUXAHHS, 10 BKJII0YA€ 30BHILIHE TUXaHHS,
KPOBOOOIT Ta TKAHUHHUN 0OMiH. MexaHi3Mu cepeqHbOTPUBAJIOI aanTallii MOB'A3aHi 3i 3MiHOI KoeillieHTiB
YyTJIMBOCTI OpraHiaMy [0 Tinokcii Ta rinepkantii i 3 epeKTUBHOIO Oprasisaljielo TKAHUHHOTO 0OMiHy. Mopesb
IOBrOTPUBAJIOL afaNTallii BpaxoBye CTPYKTYPHO-MOP(QOJIOTiYHi 3MiHM B OpPraHi3mi. 3alipOIIOHOBAHO AJITOPUTM
posmoziny 06'eMHOI MBUIKOCTI CUCTEMHOI'O KPOBOTOKY MiXK OpraHaMu i TKAHWHaMM Ha OCHOBI pO3B'sI3aHHS 3a7a4i
KBaIpaTUYHOTO [IPOrpaMyBaHHSs IIPU JIiHIHHKX 0OMe>KeHHsIX. PO3ryIsiHyTO NpUKIafHi 3afadi ¢isiosiorii npati ta
MmeaunuHu. [IpoaHasnizoBaHoO 3MiHM apaMeTPiB PeryJdLii CuCTeMU IUXaHHS IIPU CUTYalilHil Hanpysi B po6oTi
oreparopa Ta Ipy iHTepBaJbHOMY TIIOKCMYHOMY TpeHyBaHHi. Killo4oBi c10Ba: MaTeMaTU4YHE MOZEIIIOBAHHS,

ajanrariisi, cCaMOperyJsLis, TifoKCis, KBagpaTU4YHe MPOrpamMyBaHHs, iIHTEPBAJILHE TNOKCUYHE TPEHYBAHH4.



2. Thesis proposes new mathematical models of processes of short-, medium- and long-term adaptation to
hypoxia. The short-term adaptation model is formulated as a problem of optimal breath system self-regulation.
External breath, blood circulation and tissue metabolism are included here. The medium-term adaptation
mechanisms concern changes of organism sensitivity to hypoxia and hypercapnia, and there are also re-lated to an
efficient organization of tissue metabolism. The long-term adaptation model takes structural-morphological
changes in an organism into account. The thesis proposes the algorithm of distribution of a volumetric speed of
system circulation between organs and tissues as a result of solving the quadratic programming problem with
linear constraints.The applied problems of labour physiology and medicine are considered. The changes of breath
system regulation parameters are analysed at a situational loading in the operator's work and at interval hypoxical
training. Key words: mathematical modeling, adaptation, self regulation, hypoxia, quadratic programming, interval
hypoxical training.
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