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meHee 50% y 39 (24,2%) nauyneHToB, reMOAMHAMUYECKN 3HAYMMbIE CTEHO3bI BpaxmoLehanbHbIX
cocypos 6onee 50% y 17 (14,41%) naumeHTOB.

BbiBoAbl: Takum 06pa3om, KOMMNbIOTEPHAsA TOMOrpagus ABNsSeTCs METOLAOM Bblbopa B
ANAarHOCTUKE OCTPOro HapyLLEHNS MO3roBOro KposoobpatleHus, a MPT — 0ONONHUTENbHbIV
MeTO[, ANarHOCTUKM B Yriy6neHHOM n3ydeHun npnymH OHMK.

MATHEMATICAL MODELING OF THE DEPENDENCE OF THE PROBABILITY
DENSITY OF THE AGE OF DEATH OF A PERSON ON TIME

Batyuk L.V., Knigavko V. G., Ponomarenko N.S., Chovpan H.O.

Kharkiv National Medical University, Kharkiv, Ukraine

Dependence of the life expectancy of a person, more accurately the dependence of the
probability density of human death on time, is determined by the known regularities of processes
that determine mortality. Most often, the process of damage to certain physiological systems that
determine the viability of the organism occurs by accumulating small, non-simultaneous
damages of such systems. Each of these injuries is a random event. In order for the organism to
die, it is necessary to accumulate a certain amount of such damage, and this accumulation is a
probabilistic process [1].

Therefore, there is an analogy between the processes that lead to the death of people by the
mechanism that is being discussed, and the mechanism of oncological diseases, described in [2-
4]. This, in turn, means the possibility of describing the processes of people dying with the help
of functional dependencies describing the mechanism of carcinogenesis. Therefore, to
approximate the dependence of the probability density of the age of death of a person on time,
we use a function having the following form:
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where t is the time of death of the individual; f(t) is the probability density of this time, the
remaining variables are the approximation coefficients. The selection of the optimal
approximation parameters in the last formula gave the following values: § =1,00000313; T =
0,00129; N =2,45.10°% k = 8,45.

In the literature data, only approximate values of these parameters exist. The model also does not
take into account changes in the rate of cell division with age, which can also cause an error, the
significance of which is unknown. To reduce the modeling error, it is useful to significantly
increase the amount of statistical data used in modeling, since an acceptable amount of data
should provide a smooth view of the experimental dependencies being investigated. The graphs
of the computed analytical dependence and the experimentally obtained dependence prove the
possibility of estimating the distribution of a certain number of certain genes, the damage of
which causes malignancy of cells in the presence of empirical data concerning the age of death
of a person. Most often it is believed that these genes are involved in DNA repair.
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MEPCMEKTVIBbI JOK/TMHUYECKOW AINATHOCTNKU
HEI7IPO£I,EI'EHEPATI/IBHI:.IX 3ABOJIEBAHWIA C MPUMEHEHVEM «OMWK» -
TEXHOMOIMIA

MwuHTens M.B., 3emnsHosa M.A.

PBYH «®DenepanbHblii HayuHbI LEHTP MeANKO-NPOMUNaK TUYECKNX TEXHONOMMIA ynpaBneHus
pucKamu 34,0p0Bb0 HaceneHus», r. Nepmb, Poccns

HelipogereHepaTvBHble 3a6oneBaHns (HA3), K uncny KOTopbIx OTHOCUTCA 60/1e3Hb MapKMHCoHa
(BI), Anbureimepa (BA), TeHTUHITOHA, pacCesHHbIV CKNEePO3 U Ap., 3aHUMaOT OfHY 13
NAAVPYIOLLMX NO3ULMIA B MUPE MO YMCNY NIOLeN, CTpafatowmx AaHHbIMK 60ne3Hsammn (Bekris
M.L. et al., 2010; Carrillo M.C. et al., 2013). ExxeroiHo 3aTpatbl Ha /Ie4eHNe N COLNASTbHYIO
nomoulpb nayneHtam ¢ HA3 coctaBnsaoT COTHU Munnnapgos gonnapos (Holmes B.B., Diamond
M.1., 2014). IMporHo3upyeTcs, YTo faHHble pacxoibl K 2030 rofy MOryT cOCTaBuTb 0K0MO 1
TpWnAnoHa gonnapos. bopbba ¢ HA3 BKNtOUeHa B CNUCOK r106a1bHbIX MPO6/eM, CTOALLMX
nepef yenoseyectsom B XXI Beke. [N ee peLleHns opraHn3oBaHbl PUHaHCUPYyeMble
nporpammel B CLUA, EBpocotose 1 Poccum (nporpamma MNpesngnyma PAH «®yHOaMeHTa/IbHble
HayKn — MefJMLMHe»), a TaKXKe Co34aHbl LeHTpbl Mo3ra Bo dpaHuuu, CLUA, 'epmaHin n 4pyrmx
cTpaHax (Yrptomos M.B., 2015).

OcobeHHOCTbIo natoreHesa HA3 ABNSeTCS ANTENbHbIN NaTeHTHbIA NepPUoL, KOTOPbI
NPoAosIKaeTCA B cpefHeM 0Kosio 8-10 fieT, a 3aTeM CpaBHUTENIbHO ObICTPO pa3BMBaeTCA
MaHugecTaums ABHbIX KIMHUYeCKMX npossneHnin 6onesumn (Carrillo M.C. et al., 2013; Sutphen
C.L.etal., 2014; l'asnsosa W.P., 2014). 3T0 03Ha4aeT, YTO /iedeHre 60/IbHOTO Ha4YMHAETCA Ha
TOW CTafmu 3ab0/1eBaHNSA, KOrAa Y>Ke NPOUCX0AAT HEOOpaTUMbIE U3MEHEHUS B KNETKAX MO3ra,
4TO 06YCOBNMNBAET HMU3KYHO 3(h(heKTMBHOCTbL MPOBOANMOIA (hapMakoTepanum (Sharma S. et al.,
2013). OT1cropa cneflyeT HeO6X0AMMOCTb pa3paboTKM METOA0B AOKINHUYECKON ANArHOCTUKN,
Hanpas/IeHHbIX Ha BbIAB/IEHNE NOTEHLMaA/IbHBIX OBMOMAPKEPOB A/19 Kaxaoro suga HA3.
Pe3ynbTaTbl UCCNef0BaHNIA NOKA3bIBAKOT, YTO OAHUM M3 Hanbosee NepcneKTUBHbLIX NOAX0A0B B
peLleHnn AaHHOW NpobneMbl ABNSETCA pa3paboTka METOLOB MOJEKYISAPHO-TeHETUYECKOM
AMarHoCTMKM Ha OCHOBE TEXHO/IOMMIA TeHOMUKMW, TPAHCKPUMTOMUKM, NPOTEOMUKM,
MeTaboNOMUKN. B JaHHBbIX «OMUK» - TEXHOMOTUAX UCCNeAYIOT OnpeaeneHHble TUNbI
61OMapKepoB, XapaKTePU3YIOLLMX KaK TeKYLLee COCTOSHNE OPraHn3Ma, Tak 1 0COBEHHOCTU
opraHu3ma B Lie/IoM, 4TO 06YC/IOB/IMBAET BO3MOXHOCTb X MPUMEHEHUS HE TOJIbKO C
AMarHoCTUYECKOM, HO M C NPOrHOCTUYECKOM LieNbio. Tak C NOMOLLbH0 FEHETUYECKOro aHam3a B
K/eTKax KpoBW 06Hapy>eHbl MyTauumn reHoB 6enKoB (O-CUHYKeWH, Tay-6enoK, B-amuiong u
Ap.), 06yCcnoBNMBAKOLLMX NPEAPACMONOXEHHOCTb K pasBuTUi0 HA3, UTO MOXET CNYXMUTb
[OMOSTHUTENbHBIM KPUTEPUEM MPY BKIKOYeHWUM Yenoseka B rpynny pucka (De Kosky S.T. et al.,
2003). YcTaHOoBNeHa B3aMMOCBA3b MexXay HA3 1 n3MeHeHMeM 3KCNpeccun cneumpuyecknx
reHOB B K/ieTKax KpoBu, 061aAatoLmx YaCTUYHO UM MOTHOCTBI0 XUMUYECKUM (DeHOTUMNOM
cneyngunyecknx HempoHoB Mo3ra, gereHepupyrowmx npn HA3 (Nagai Y. et al., 1996, Barbanti



