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Pedepar/anoTamis:

1. Y nuceprauiiiHiil po60Ti PO3B’s13aHO HAyKOBO-IIPAaKTUYHE 3aBIaHHS pO3pO06JIeHHs iHpOpPMaLiliHOI TEXHOJIOTI]
[IEPCOHAJII30BAHOTO OLIHIOBAHHS Ta IPOTHO3yBaHHS TEPMOQi3i0JIOTiYHOrO CTaHy JIIOJUHY B €KCTPEMAIbHUX YMOBaX
CEepeIOBNUIIA 3 METOI0 CBOEYACHOTO BUSBJIEHHS PU3UKIB [I€PETPiBaHHS, IEPEOXOJIOIKEHHS Ta IHIINX KDUTUYHUX
3MiH CTaHy Ooprasismy mif 4yac ¢pisnyHoi akTuBHOCTI. O6'€KT AOCIIIIPKEHHSI: IPOTHO3YBaHHS Ta OLiHIOBAHHS
TepMOoQi3i0OriYHOro CTaHy JIOAVHYU 32 EKCTPEMaTIbHUX YMOB. [IpeameT JoCiiKeHHs: MaTeMaTUYHi Mogeli Ta
indopmaniitHa TexHoJIOris TPOrHo3yBaHHs (i3i0I0riYHOr0 CTaHy JIOAVHY Mifg 9ac Gi3udHOI IisyIbHOCTI B
€KCTPEMaJIbHOMY CepeJIOBUII, aJITOPUTMHU, MOO1JIbHI 3aCTOCYHKU. [IpeIMeT OXOILII0E TaKOX KpuTepii kacudikarii
PU3UKIB I10SBU 3aXBOPIOBaHb, [IEPCOHAJII30BaHE KiJIbKiCHE OLiHIOBAHHS, JUCKPETHI MOJe, 6a31 JaHuX, 0€3MeKy
JAHVX Ta apXITEKTYPy B3a€MOZil KIIIEHTCbKUX i CEPBEPHUX KOMIIOHEHTIB. MeTa nucepTauiiHoro JOCJiI)KEHHS —

3a0€e31e4eHHs OIIePaTHBHOIO IIPOrHO3YBAHHS CTaHY JIIOIMHY B Pi3HMX YMOBAaX CEPELIOBUINA IJIIXOM PO3POOJIEHHS



Ta BUKOPUCTAHHS KOMITIOTEPHUX MOZeIell TepMoperysiiii Ta indpopmauiitHoi TeXHOJIOTil MPOrHO3yBaHHS CTAHY
JIIOAVHY 3a]17151 3ACTOCYBaHHS y MOOINBHUX 3aCTOCYHKAX. 3aBIaHHs JOCTiIpKeHHs: 0 [[poBegeHHs aHali3y Cy4acHUX
KOMITIOTEPHHUX MOJieJiell TepMOperyJIsiLii JI0AMHYU B Pi3HUX YMOBaX CEPENOBUILA Ta iIMIIIEMEHTAllii Mojesneil y
MOOi/IbHI 3aCTOCYHKU. O PO3p0O6JIEHHSI METOAY ITPOrHO3yBaHHS (i3iosIOriyHOrO CTaHy JIIOAVHMY, SIKUI HA OCHOBI
indopmaliitHoi Mozesi BXiIHUX YMOB 3abe3neuye Bubip pesxxumy obunciens (Cloud /Offline) nist BusiBeHHs
Hebe3levyHUX CTaHiB B yMOBaX 0OMEKEHOro 3B's13Ky. 0 OOIpyHTYyBaHHS Ta kjiacugikallisi pu3uKiB 3J0POB'I0 JIIOAUHU B
CIIEKOTHUX YMOBaX IOBITPSI Ta OXOJIOIPKEHHS y BOJIi Yepe3 BIPOBAP)KEHHS [TOKa3HUKaA TeMIIepaTypH Tija i BTpaTu
BOJIOTM OPraHi3sMOM JIIOOMHU. 0 PO3po6seHHs Ta peanisauis iHhopMaLiliHOI TEXHOJIOTII IPOTHO3yBaHHS
TepMmodi3ionoriYHOro CTaHy JIIOAUHY 3 iHTerpaliieo B MOOGiJIbHI Ta HOCHMI IIPUCTPOI 1J1s1 OL[iHKY TEIJIOBUX PU3KKIB
y peasibHUX yMOBax Pi3nyHoi AisisbHOCTI. MeTou NOCiIPKeHHS: KOMITIOTEpPHE MOJeJII0BaHHS, MaTeMaTUYHUN
aHaJli3 Ta CTAaTUCTMKA, CUCTEMHUM aHaIi3, pO3PO0JIEHHS KIIIEHT — CEPBEPHUX 3aCTOCYHKIB, Ba/lifjallilo IPOrHO3HUX
Mogeneil. HaykoBa HOBM3HA OTPMMAHUX pPe3ysbTaris: 1. Habysia noganpmoro po3BUTKy Kiaacudikallis pusnuky
noripueHHs TepModiziosoriYHOro CTaHy JIOAVHY LUISIXOM BPaxyBaHHS, KpiM IMHAMiKM BHYTPIilIHbOI TEMIIEpaTypH,
IIOKa3HMKA BTPATH BOJIOT'Y, HOPMOBAHOT'O JI0 Baru JIIOAMHY, 110 J1a€ 3MOTY MiJIBUIIATY TOYHICTh BU3HAYEHHS PiBHS
PU3HUKY 3a Pi3HUX YMOB cepefoBulia. 2. Briepiie po3po6sieHO METO, IPOTHO3YBaHHS TePMO(]i3i0I0riYHOrO CTaHy
JIIOAVHY B €KCTPEMAJIbHUX YMOBAX CEPEOBUINLA, SIKUIA Ha BiIMiHY Bifl HassBHMX 06a3yeTbCsl HA BUKOPUCTAHHI
indopmauiitHoi Mozesli BXiZHMX YMOB Ta 3a6e3redye BapiaTuBHICTb pexuMiB oounciens (Cloud /Offline) 3a ymoBoio
IOCTYIIHOCTi Mepexi Ta TUIy IPUCTPOIO, 10 YMOXJIUBIIIOE NONEPeIPKeHHSI PUBUKIB /1J1s 3[J0POB'sl Ta BUSIBJIEHHS
He0e3NeYHUX CTaHiB HaBiTh B yMOBax BiICYyTHOCTI 3B’13Ky. 3. Briepiue po3po6seHo iHdpopMaLiiiHy TEXHOJIOTIIO
IIPOTHO3yBaHHS T€PMOQi3i0IOTiYHOrO CTaHy JIIOAUHM, SIKA OXOIIIOE €TAllu BBEIEHHS, MOJIE/IIOBAaHHS 33114
OLIiHIOBaHHS TepMo(i3iosoriyHoro crany Ta opMyBaHHS peKOMeHAalliil 010 He6e3reyHoro rnepebyBaHHs B
3a[1aHMX €KCTPEMAJIbHUX YMOBAX i peasli3oBaHa y BUTJISAi MOGIZIbBHOTO 3aCTOCYHKY Ta iHTErPOBAHOTO IIPOrPAMHOTO
3abe3ne4yeHHs JJj1s1 CMapTrOAVHHUKIB, 110 A€ 3MOTY OL[iHUTH Hebe3IeKy TeIJIOBUX PU3UKIB i yac (isuvHoi
aKTMBHOCTI B 33/IaHX YMOBAxX cepeloBuila. [I[pakTMyHe 3Ha4Y€HHS OTPMMAHUX PE3YJbTaTiB MOJISIrae y MOKJIMBOCTI
BMKOPHMCTaHHSI po3po6JieHoi iHpopMaLiliHOI TeXHOJIOTII 17151 6€311epepBHOr0 MOHITOPHHIY Ta IPOTHO3yBaHHS
TepMOQi3i0IOTiUHOrO CTaHy JIIOAVHU B €KCTPEMATIBHUX YMOBAX CEPELOBHUINA, 30KPEMA 32 0OMEXEHOT0 abo
BiZICYTHBOT'O MePeXXeBOro 3'efHaHHs. Peasizallisi 064nCIII0BaIbHOTO Npoliecy 6e3rnocepesHbo Ha MOOIbHUX i
HOCHMMUX IIPUCTPOSIX 3a6e3euye 3aB4acHe BUSBJIEHHS HE6Ee3MeYHNX 3MiH CTaHy JIIOAVHM Iifi 4aC BUKOHAHHS
($i3yHNX HaBaHTaXXeHb a00 CIelialbHUX 3aBAaHb. PO3p0o06JieHi IporpaMHi 3aco61 MOXKYTb 3aCTOCOBYBATUCS IJIS
[IepCOHaJi30BAHOTO MONEPEIKEHHS TEIJIOBOTO CTPECY, TEMJIOBOTO YIapy, I€PEOXOJIOIKEHHS Ta TiMOTepMii y
BiliCbKOBIll IiArOTOBL, CIIOPTi, NPOMHUCJIOBOCTI, PSITYBaJIbHUX ONE€pPallisiX Ta iHIMUX BUAAX JisJIbHOCTI, IIOB'I3aHUX i3
BIUIMBOM BMCOKMX 260 HU3bKUX TeMmiepaTyp. [lepeBaroo 3arporoHOBaHUX [IPOrPAMHUX pillleHb € Te, 10 iX
BHMKOPHCTaHHS He NoTpedye CcreliaabHOoi MeIUYHOi MiATOTOBKY KOPUCTYBaya Ta JJa€ 3MOT'y CBOEYaCHO GOpMyBaTU
nornepeyKeHHs Mpo KpUTUYHI TepMoQiziosnoriyHi cTaHy, 3MEHIIYI0YU PU3UK TEIIJIOBOIO 260 X0JIOJ0BOTO YPaXKeHHS
Oprasiszmy.

2. The dissertation solves the scientific and practical task of developing information technology for personalized
assessment and prediction of the thermophysiological state of a human in extreme environmental conditions. The
purpose of this technology is the timely identification of disease risks associated with overheating, overcooling,
and other critical changes in the state of the body during physical activity. The subject of the research is
mathematical models and information technology for predicting the physiological state of a human during physical
activity in an extreme environment, as well as algorithms and mobile applications. The subject also covers criteria
for classifying risk of disease occurrence, including disease risks, personalized quantitative assessment, Discrete
Models, databases, data security, and the architecture of interaction between client and server components. The
aim of the dissertation research is to ensure prompt prediction of the human state in different environmental
conditions by developing and using computer models of thermoregulation and information technology for
application in mobile systems. The research objectives were to analyze modern computer models of human
thermoregulation in different environmental conditions and their implementation in mobile applications; to

develop a method for predicting the physiological state of a human that, on the basis of an information model of



input conditions, provides selection of the computation mode (Cloud /Offline) and an algorithm for detecting
dangerous states under limited connectivity; to substantiate and classify risks to human health in hot air and
cooling water conditions through the use of body temperature and body water- loss indicators; and to develop and
implement information technology for predicting the thermophysiological state of a human with integration into
mobile and wearable devices for assessment of thermal risks during real physical activity. The research methods
include computer modeling, mathematical statistics, systems analysis, development of client- server applications,
and validation of prognostic models used to verify the reliability of the obtained prediction results. The scientific
novelty of the obtained results is as follows. The classification of the risk of deterioration of the human
thermophysiological state has been further developed by taking into account not only core temperature dynamics
but also the indicator of water loss normalized to body weight. This makes it possible to increase the accuracy of
determining the level of risk under different environmental conditions. For the first time, a method for predicting
the thermophysiological state of a human in extreme environmental conditions has been developed. Unlike
existing approaches, it is based on the use of an information model of input conditions and provides variability of
computation modes (Cloud /Offline) depending on network availability and device type. This enables prevention
and mitigation of health risks and detection of dangerous states even when there is no connection. For the first
time, an information technology for predicting the thermophysiological state of a human has been developed. It
includes the stages of input, modeling for assessment of the thermophysiological state, and generation of
recommendations concerning unsafe stay in specified extreme conditions. The technology is implemented as a
mobile application and as integrated software for smartwatches, which makes it possible to assess the danger of
thermal risks during physical activity under specified environmental conditions. The practical significance of the
obtained results lies in the possibility of using the developed information technology for continuous monitoring
and forecasting of the thermophysiological state of a human in extreme environmental conditions, particularly
under limited or absent network connection. Implementation of the computational process directly on mobile and
wearable devices provides early detection of dangerous changes in the human state during physical workloads or
special tasks. The developed software tools can be used for personalized prevention and mitigation of heat stress,
heat stroke, overcooling, and hypothermia in military training, sports, industry, rescue operations, and other
activities associated with exposure to high or low temperatures. An advantage of the proposed software solutions
is that their use does not require special medical training of the user and makes it possible to generate timely
warnings about critical thermophysiological states, thereby reducing the risk of heat or cold injury to the body.
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Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ilesenuasni 'anna OnexkcangpiBHa

2. Hanna O. Pezentsali

KBasigikamis: . . 1., 05.13.09
Imentudikarop ORCID ID: 0000-0001-6319-6993
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THCTUTYT iHPOPMAIIHUX TEXHOJIOTIN Ta CUCTEM

HanjonasnbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 24741741

Micuesnaxomxeunﬂ: npocriekt Akagemika ['nymkosa, Kuis, 03187, Ykpaina
dopma ByracHoCTI:

Cdepa praBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aki04Hi BimoMocTi
ByiacHe IlpizBumie Im's ITo-6aThKOBI Cyposuies Irop Bikroposud

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Cyposties Irop Bikroposu

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignmoBizansHMIL 32 HiATOTOBKY Fonrap Tersana Muxatinisna
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




