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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka indpopMalliitHOi TeXHOJIOTII 1711 OLiHKYM X0JIOJ0BOTO CTPECY [IpY PalTOBOMY IIOTPAIUISIHHI JIIOJUHA Y BOLY

Ha3sBa po6oTH aHIJIilICbKOIO:

The development of information technology for cold stress evaluation in man during accidental water immersion

Pedepar yKpaiHCBKOIO:

CrBOpeHi Ha 6a3i MaTeMaTUYHUX MOJeel iH(pOopMalliiiHi TEXHOJIOTI] JO3BOJISIIOTh OTPMMATH HeE TiJIbKU SIKiCHI, a i
KiJIbKiCHi OLiHKM (PYHKLIOHAJILHOTO CTaHY JIIOAVHU B Pi3HUX CUTYallisIX, OLiHUTHU i IPOTULISITA MOKIIMBUM PU3UK-
(dakTopam, 10 3arpoKyI0Th 3[0POB'I0 i IEPEBIPUTUA YMOBH, 1O BILIMBAIOTh HA iX BUHUKHEHHS. [Ipy IboMy €
MOXJIMBICTb IPOMO/EIOBATY HEOOMEKEHY KiJIbKIiCTh BapiaHTiB i KOMOiHAllil, HE MiIJAYY XUTTS i 30POB's
JoauHY Hebesneku. Meton: Ha 6a3i KOMIIIEKCY MYJIbTUKOMIIAPTMEHTAILHAX MOJIeJleil TEPMOPEryJIsLii i
TEMI006MiHY JIIOIMHY, PO3pO6IeHnX paHime €pmakoBo LU., cTBOpeHa MaTeMaTHYHa MOJIEb TETJIOBUX MPOLIECIB
JIIOIVHY Y BOGHOMY cepenosulli. [IpoBeieHe MaTeMaTUYHE MOJEJIIOBAHHS [IaPaMETPiB, XapaKTEPUCTHUK i IIpOLECiB
¢disionoriunux cucrem moguHu. OnrcaHi B3aeMoZis JI0AVMHY 3 BOTHUM CEPENOBUILEM Ta ITapaMETPH Tija JIIOIUHH,
SKi CyTT€BO BIUIMBAIOTh HA TEIJIOBI ITpoLleCH IIpu NepebyBaHHi y Bogi. Pesynbprati: Ha 6a3i MaTeMaTU4HOI Mozei
no6yi0BaHa KOMIT'IOTEPHA MOZEJIb, SIKa 03BOJISIE IPOTHO3YBATU AMHAMIKy (YHKIIOHAJIbHOTO CTaHy JIOJAUHU IIPU
nepebyBaHHi Y BOJHOMY CEpEIOBHUIIi TP Pi3HUX PiBHSIX 3aHYPEHHS 3 YpaXyBaHHIM BJIAaCTUBOCTEN BOAU
(TeMmepaTypH, COJIOHOCTI, MBUIKOCTI pyxy). Po3paxoBanuii KoedillieHT KOHBEKTHBHOIO TEIJIOOOMIHY JII0TVHY 3
BOZOI0 JIJIs1 BUMYILIEHOI i BiJIbHOI KOHBEKIii, III0 BpaxOBy€ aHATOMIIO JIIOJMHY, 30KpEMa TOBLIMHY KMPOBOi TKAaHWHH,
a TakoX (Pi3MYHi BJIACTUBOCTI (COJIOHICTb, 1IiIbHICTD, B'SI3KiCTb, TEIJIOEMHICTS i iH.). CTBOPEHO MaTeMaTUYHy MOJEJIb
XOJIOZIOBOTO TEPMOTEHE3Y, SIKa BPaXOBYe iHIMBiyasbHi XapaKTEPUCTUKHU (3PiCT, Bara, BiZlCOTOK XUPOBOi TKaHMHN),
KW € KJIIOYOBUM TEPMOPETYJIIALIMHNM IIPOLIECOM, KU BiANOBigae 3a MiATPMMaHHSI HOPMaJIbHOI TEMIIEPATyPU
Tina mopuHu. Ha 6a3i KoM'toTepHOi Mogesii cTBopeHo iHdopMalLliliHy TeXHOJIOTiI0, SIKa J03BOJIslE PO3paxyBaTy 4ac
6e31eyHoro nepedyBaHHs JIIOJUHU y BOJ], YaC HACTAaHH4 TillOTepMii, a TAKOK OTPUMATHU JaHi Ipo
TEIIO(Pi3i0IOTiYHNN CTaH JIIAVHY, MO AO3BOJISIE BAKOPUCTOBYBAaTH MOJIEJIb IIPY IJIAHYBaHHI IIOMIYKOBO-
PATYBAJIbHUX Ollepaliil Ha Bofii. Tako MoJies1b MOXKe OyTH BUKOPUCTaHa [1Jis1 BUOOPY METOIOUKY BifirpiBaHHs

JIIOIVHY 3 TiloTepmiero.

Pedepar aHIJIiHCBKOIO:

Based on mathematical models information technology can provide not only qualitative, but also quantitative
evaluation of the human functional state in different situations, assess possible risk factors that threaten the health
and test conditions that influence their occurrence. This is the ability to simulate an unlimited number of options
and combinations without putting human under life and health hazard. Method: Based on complex
multicompartmental models of thermoregulation and heat transfer, by developed Irena Yermakova a mathematical
model of human thermal processes in the water environment was developed. Mathematical modeling was
performed for parameters, characteristics and physiological processes of human body. Human body interaction
with the aquatic environment and the human body parameters that significantly affect the thermal processes
during stays in the water were described. Results: Based on a mathematical model computer model was developed.
It allows to predict the dynamics of the human functional state during stay in the aquatic environment at different
levels of immersion taking into account properties of water (temperature, salinity, velocity). Convective heat
transfer coefficient of water for forced and free convection was calculated. It takes into account the human body
anatomy, including adipose tissue thickness and water physical properties (salinity, density, viscosity, heat
capacity and so on.). A mathematical model of cold thermogenesis, which takes into account individual
characteristics (height, weight, fat percentage), was developed. Cold thermogenesis is a key thermal-regulating
process that is responsible for maintaining the temperature of the human body. Based on the developed model



information technology was developed to calculate the safe stay time of the man in water, the onset of
hypothermia and get data of thermophysiological state. That allows the use of models in planning of search and
rescue operations on water. Also, the model can be used to select warming techniques for man with hypothermia.
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