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VY 30ipHUKY HaBOAATHCS TE3U JIONOBiACH HAayKOBIIB, BUKJanadiB, cTyleHTIB 1 — 3-ro
OCBITHBROTO pIiBHIB HaBUaHHS Ta IHIMMX (axiBIiB, fAKi TMPAIIOIOTh Ta HABYAIOTHCA 3a
HaIpsIMKOM O€3MeKa KUTTS Ta 3/I0POB'S JIFOIMHH.

Marepianu koH(pepeHIii BUCBITIIOIOTh MPoOIeMH Oe3MeKH KUTTETISIBHOCTI JIFOINHU.
YyacHUKM MDKHApOJHOI KOH(EpEHIlli y CBOIX JOINOBIIAX TOPKAJIWCh MUTaHb, SIKI 3apa3 €
HAUOUTBIN aKTyadbHUMH JUIS JIFOJICH: MHUTaHHS OE3MEeKW HACeJICHHs I 4Yac BIMHH Ta
BIICHKOBUX omeparliii B YKpaiHi, 30epe:KeHHs KHUTTA Ta 30POB's JTIOACH y THITy Ta Ha (pPOHTI,
3a0e3MeUYeHHs] KUTTA Ta YMOB IPOXKHMBAaHHS IEpPEMILIEHUX OcCi0; MUTaHHS TEXHOI€HHHUX
HEOE3MeK, CUIBCHKOT0 TOCIOJApPCTBA, TPAHCIOPTY Ta JOBKULIS, Y JOMOBIASX PO3TIISHYTO
CydacH1 TEXHOJIOT1i, MOB'A3aHl 13 3aXMUCTOM MPHUPOAU Ta JIIOJWHH, POib 1HQOpPMAIHUX Ta
eKCHEePTHUX CHUCTEM Y BHpIIIEHHI NMUTaHHS Oe3NeKu >XKUTTeAisuibHOCTI. HaykoBi nomosifi,
HaBeJ/IeH] y 30ipHUKY, MOXXYTh OyTH KOPHUCHHUMHU JUIsI BUCHHX, BUKJIQJa4iB BY3iB, aCIipaHTIB,
CTYJICHTIB Ta CIIyXadiB KypciB MiIBUIICHHS KBaJTi(iKarlii.

The book presented scientific theses of scientists, teachers, students of the 1st - 3rd of
educational level and other specialists who work and study on the issues of life safety and
human health.

The materials of the conference highlight the problems of human life safety. In their
reports, the participants of the international conference raised issues that are currently the
most urgent for people: the issue of public safety during the war and hostilities in Ukraine, the
preservation of life and health of people in the rear and at the front, ensuring the life and
living conditions of displaced persons; issues of man-made hazards, agriculture, transport and
the environment. The reports consider modern technologies related to the protection of nature
and people, the role of information and expert systems in solving life safety issues. The
scientific reports presented in the collection can be useful to scientists, university teachers,
graduate students, students and students of advanced training courses.

Cmammi Opykylomvcs Yy a8mopcovKiil pedakyii i 8i0nogioHicmb 3a iX pedazysamHs
Hecymob asmopu. Opexomimem KoHghepeHyii npemensii 3 Yybo2o npueoody He NPULLMAE.

Articles published in author’s edition and responsibility for editing them are the
authors. Organizing Committee does not accept claims on this matter.
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MATEMATHUYHA MOJEJIb PO3ITIOBCIOKEHHSA BA’KKUX I'A3IB Y IIOBITPI
NP TIPUMYCOBOMY OCAKEHHI
MATHEMATICAL MODEL OF HEAVY GASES PROPAGATION IN AIR DURING
FORCED DEPOSITION
Ao’ronxkm Jlecovxo A.C.,
HAYKO6UIl KepiGHUK K.m.H., oouenm Kynaxoe O.B.,

Hayionanvnuti ynieepcumem yuginenozo 3axucmy Yxpainu, m. Xapkis

AHoTamisi. 3amponoHOBaHO MaTeMaTHYHY MOJIENb PO3MOBCIOKEHHS B aTMOC(epi HeOe3MeUHMX BaKKIX
ra3iB 3a JOMOMOTrOI0 po3B’s3aHHs piBHIHb Has’e-CToKkca 3 TpaHUYHUMH YMOBaMH. MoJeNb BpaXxoBY€ MpOIIEC
MPUMYCOBOTO OCaDKEHHS BAKKOTO Ta3zy [IpiOHOAMCIEPCHHM TIOTOKOM BOJHM, IO IIOJAETHCA 3 Pi3HOIO
iHTeHCHBHICTIO. OCa/PKEHHS BaKKOTO ra3y 31 CHIOETHCsI BHACIIIOK COPOIIii BaKKOTo ra3y KpaluliHaAMU BOJIH.

Kuro4oBi cjioBa: BaXKHii ras, MaTeMaTHdHa MOJIENb, IPUMYCOBE OCa/KeHHsI, piBHsAHHS Hap’e-CTokca,
copOris

Annotation. A mathematical model of the propagation of hazardous heavy gases in the atmosphere is
proposed by solving the Navier-Stokes equations with boundary conditions. The model takes into account the
process of forced deposition of heavy gas by a finely dispersed stream of water supplied with different
intensities. Heavy gas deposition is carried out as a result of heavy gas sorption by water droplets.

Keywords: heavy gas, mathematical model, forced deposition, Navier-Stokes equation, sorption

Beryn. XiMiuHI pEYOBHMHH, IO BHKOPHUCTOBYIOTHCS B IPOMHCIOBOCTI, Y CBOIid
OIbIIOCTI € 200 XIMIYHO Hebe3neyHuMu abo BUOyxoHeOe3neyHuMu. BHacnizok aBapii Moxe
BIIOyTHUCS 1X BUKH] B aTMoc(depy, Boly ado IPYyHT, 110 IpU3Beae A0 3a0pyAHEHHS JOBKULISA
Ta 3arpo3u 3J0POB'I0 KUBHUX ICTOT. ABapii MOXYTh IMPHU3BECTH JO 3HAYHUX MaTeplaibHUX
30UTKIB, MOB'SI3aHUX 3 PYWHYBaHHAM oOiaaHaHHs, OyauHKiB, ciopya. IlIBunka Ta epexTrBHa
JIKBIZAIS aBapii € MepriouyeproBoO0 3aa4eto MiAPO3IUTIB OTIEPATUBHO-PATYBAIBHOI CITYXKOH
[UBLTHLHOTO 3aXHUCTY.

AKTYalbHICTh. 24 motoro 2022 poKy po3MOYaBCS BIIKPUTHH BOEHHUH Hara

Pociiicekoi deneparii Ha Ykpainy. BHacnigok 00iioBuX [iif, 00CTpisiB TepUTOpii HE3aMEKHOT
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VYKpaiHu pi3ko 30UTBIIMBCS PU3MK BUHUKHEHHS aBapiii Ha 00’€KTax 3 MOXIIMBICTIO BUKUIY
HeOe3MeyHuX XIMIYHUX PEYOBHH.

MareMaTHYHA MOJeJb PO3NOBCIOHKEHHSI BAKKHX Tra3iB vy HOBiTpi npu

MPHUMYCOBOMY 0CA/KE€HHI. BBa)KaEMO, 1o BaXKUH Ta3 3HaXOAUTHCA B TeXHOJ'IOI‘i‘lHOMy

amapari mig THCKOM. Bukua ra3y BiZOyBaeTbCcsi TOYKOBE 3 IHTCHCHBHICTIO (. XMapa
PO3MOBCIOJIKYEThCA 32 BITPOM 13 TIOCTYHMOBMM 3MEHUIICHHSM KOHUEHTpauii. Mexero
HEOE3MeYHOCT1 XMapH BBAKAEMO MICIIE, Y SKOMY KOHIICHTpAIlisl HEOE3MEeYHOTo Ta3y TOPIBHIOE
IPaHUYHO JIOMYCTHMIii KOHIEHTpalii. Oca/kKeHHs BaXXKOTO ra3y BiJIOyBa€ThCS 3 JIOBUIBHOIO
iaTeHcuBHICTIO . Oca/pKeHHsT MOYMHAETHCS HA JOBUIBHIN BiJICTaHI Xsorh BiJl TOYKU BHUKHITY.
upuHy 30HM OcCa/yKeHHA NO3HAYMMO L, sika. Po3moBcromkeHHS HEOEe3MeYyHOro raszy B
MOBITP1 ONMCYETHCS PIBHSHHAM Maco-TIepeHOCY, IPUBEAEHUM B poOoTi [1].

Bakki ra3u MaroTh T'yCTUHY OUTBIIY BIJTHOCHO T'YCTHHHU MOBITPs. ToMy ra3 omyckaeThes
yHM3. 3BUYaHHO IIBUAKOCTI pyXy HOBITpstHUX Mac (10 mM/c) € 3HaUHO MEHIIMMU y MOPIBHSAHHI
31 MBHIKICTIO 3BYKYy B moBiTpi (343 m/c). ToMmy ra3oBe cepeloBHUINE CIiJ BBaXKaTb

HecTUCIMBUM H piBHsAHHA Hap’e-CTokca MOXXyTh OyTH 3amMcaHi y BUTTISIL

u u, ou, 1P [d%u, 8%u, d%uy
+Uy +Uy +u, =———+V|—S+t—+— |,
0 oy 0z Pel OX OX oy 0z

ou, ouy au au_y:_ig_erv 82uy+62uy +82uy
0z pgoy | ox* oy ozl

ne P — BigxuimeHHs THCKY Bix aTMocdepHOro Po; v — KiHemMaTHuHa B’A3KicTh, M2/c; g —

. . C .. . .
NPUCKOPEHHS BUILHOTO MAJIHHA; p = C+pa(1—— — T'yCTHHA CyMINIl MOBITPS 1 BaXXKOIO
BI'

pa3y B 3aJaHiii TOYIII.
SIkmo BiTep Mae MOCTIHHY MIBHIKICTH, HAIPSIMOK (Ux = CONSt, Uy = const) i 0JJHAKOBHUIA

THUCK, TO piBHsAHHS Hap’e—CTOKCa CIIPOITYIOTHCS:

aou, au, ou ou, 62uz +62uz +62uz _Pa—P

—L+u,—%+u,—%+u =v
ot “oax Yoy ‘oz x> oy? ozl Pl

g.
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[ToyaTKOBOIO YMOBOIO € BIJICYTHICTh BaKKOT'O ra3y y MOBITPI B MOMEHT MOYaTKy HOTro

BUTOKY: C(x,y,z,O): 0, a KpailoBOI0O YMOBOIO Ha MOBEPXHI 3eMJi — ii HEMPOHUKHICTH IS
0

BAXKKOT'O Ta3y a—C(X,y,O,t): 0.
Z

BucHOBOK. PO3MOBCIO/KEHHS Ba)KKOTO Ta3y B IMOBITPI OMHUCYETHCS CHCTEMOIO JBOX

nudepeHIiaJTbHUX PIBHSHD.
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HEITPSIMHMI BILIUB BOEHHUX I HA 3J0POB’SI HACEJIEHHSI YKPATHH
INDIRECT IMPACT OF MILITARY ACTIONS ON THE HEALTH OF THE
RESIDENTS OF UKRAINE
K.m.n, oouenm. Maxcumenko 0O.A., Myzukina O.A.
Hayionanonuii mexniunuu ynigepcumem «XapKiecoKuii NOAIMEXHIYHUU IHCIMUMYmy,

M. Xapkie

AHoTamis. Y cTaTTi HaBeIeHO MiICYMKH aHaJIi3y BIUIMBY BOEHHUX il Ha 340pOB’S HaceleHHS YKpaiHu.
Karwudosi c1oBa: Ykpaina, BO€HHI [T, BIUIUB Ha 3JJ0POB’sI.

Annotation. The article provides the results of the analysis of the impact of military actions on the health
of the population of Ukraine.
Keywords: Ukraine, military actions, ecosystems impact on health..

Beryn. [lpu ananmi3i pusukiB ajs HaceleHHS YKpaiHM B HACHIAOK BiMCHKOBHX iH,
HEOOXITHO TaKOX BPaXxOBYBAaTH HETIPSMUI BIUIMB HA YKUTTS Ta 3I0POB S JIFOJICH.

AKTyanabHicTh. 3a nepion 3 24 mrororo 2022 mo 1 motoro 2024 poky TUIBKH y B

3anopi3bkiit o0nacti Oyio 3adikcoBaHo 147 pakeTHuil 06cTpin . I e TUIbKK JaHHI O OJHIN
o0nacTi, Xo4a 3 MOYATKY BIMHHU BiJi pAKEeTHUX OOCTPUIIB CTPAXKJAE BCS TEPUTOPIs YKpaiHH.
KoxHnuit 00cTpinn MOXE CYNpOBOMKYBAaTUCS 3aruOeiuiro abo TpaBMYBaHHSM JIIOACH,
pyiiHYBaHHSIM 00’€KTiB, 1HPpacTpykTypu. KpiM mpsMoro BIIUBY Ha >KUTTS Ta 370pOB’S
Jrofiel, Tpeba BpaxyBaTu HENPSAMUN PU3UK BINCHKOBUX 1N JUIS JTIOAUHU.

AHAJI3 HeNPAMOI0 BILIUBY BOCHHUX Jiii HA 3T0POB’ JIIOICI.
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