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Pedepar:

1. EBakyauis soieit 3 pisHUM piBHEM MOOIJIBHOCTI € BaXXJIMBUM acIleKTOM IIJIaHyBaHHs Ta KOOpAMHALi Aiil B yMOBax
HAJ3BUYAMHUX CUTYyalLill. 3abe3neyeHHs e(eKTUBHOI Ta 6e3l1e4HOi eBaKyallii 111 MaJoMObiIbHUX OCi6, AiTel, JiTHIX
JIIOZEN, a TAKOX IHIIMX BPA3/IMBUX IPYIl HACEJIEHHSI BUMArae Crieliaai3oBaHuX CTPATEril Ta pillleHb. Y Cy4aCHOMY
CBiTi, KOJIN MU CTUKAEMOCS 3 PI3HOMaHITHUMU 3arpO3aMH, Bif] IPUPOIHUX KaTaCTPO(d 10 TEPOPUCTUYHUX aAKTiB,
eeKTUBHA METOJIMKA eBaKyallii 3MillIaHOTO MOTOKY JII0/ieH 3 Pi3HUM PiBHEM MOOIBHOCTI € BUPILIAJILHOIO /1715
3abe3neyeHHs 6€3MeKM Ta MiHiMi3allii BTpaT >XUTTs. 3abe3ne4eHHs 6€3MeKM IJISIXOM €BaKyallii y BUIIaJIKy ITOXKeXi €
OJHVM 3 HAMBAXKJIMBIIIVX 3aBAAHb. AJle HaXaJlb Y IbOMY KOHTEKCTI, PiB€Hb iHKJIIO3ii [IOKX L0 JIMMIAETLCS LyKE

HU3bKUM TIOPiBHSHO 3 NTOKa3HMKaMu KpaiH €C, o BKasye Ha IPOJIOBKEHHS TeHMEHIii aKTUBHOTO PO3BUTKY Y



Man6GyTHbOMY. Y 3B'I3KY i3 BillHOIO JJ151 HAIIOI AeP>KaBy iHKJII03is SIK HIKOJIM CTaja aKTyaJlbHUM IUTAHHSIM, TOMY IIpU
ii BpoBamykeHHi BUHMKae HeMaJlo IIPOGJIeM, Lie TAKOXX CTOCYEThCSI i 3aXO[IiB i3 3a6e3eyeHHs TOKeXHOi Oe3MeKH.
Huni ICTY 8828:2019 IToxexxHa 6e31eKa. 3arajbHi I0JI0KEHHS] € OCHOBHUM JOKYMEHTOM 3 PO3PaxyHKY yacy
€BaKyallii, ajie He MiCTUTb LOCTATHIX BKa3iBOK [IJIs1 PO3PaxXyHKiB, 3BaKal04X Ha Pi3Hi KOHQirypatlii IOTOKiB yofei i3
nepebyBaHHSM B HUX OCi6 pi3HUX TPyl MOGIZIBHOCTI, TOZ] SIK Y peaIbHUX CUTYalliIX MU MaeMO CITpaBy 3
Pi3BHOMaHITHHUM BiJJCOTKOBUM CIIiBBiJHOLIEHHSIM JIIOZEN Pi3HUX IPYyIl MOOIIBHOCTI a60 HEMOOITIbHUX OCi0, 5IKi He
MOXYTb pyxaTucsi 6€3 10NoMOrH. Y JOKYMEHTi HeMae HeOOXiIHUX peKOMEHIALLl 1111 TaKUX CATYalliil, 30KpeMa IJ1st
MeJIMYHUX YCTAHOB Ta iHIIMX 00’€KTiB 3 MACOBUM NepeOyBaHHSIM JIIOJEH, ie IPUCYTHI HeMOG1IbHI ocobu. OTxe,
IOCJIiIKeHHS ITpo6IeMaTUYHUX aClIeKTiB Ta BUBHAUEHHSI LUISXIB 3a0e3l1e4yeHHs 3aXUCTY i MiITPUMKU OCib pi3HUX
IPyIl MOGITIBHOCTI, 110 CIIPUSTUMYTh CTBOPEHHIO CYCIIJIbCTBA 3 PIBHUMU MOXJIMBOCTSIMY, € BaKJIMBUM Ta
aKTyaJIbHUM 3aBIAHHSM [J151 TIOJIIMIIEHHS SIKOCTI KUTTS JIofel. [nes poboTu nossirae B yOCKOHaJIEHHI METOOUKHU
PO3paxyHKy 4acy €Bakyalil JIIofei 3 TOProBeJIbHO-PO3BAKAJIBHUX LIEHTPIB 3 YPaXyBaHHSIM HAsIBHOCTI
MaJIoOMOOINIbHUX 0Ci6 Pi3HUX I'PYI, Y TOMY YUCJI i3 3MiHIOBAaHUM BiICOTKOBUM CIiBBiTHOIIEHHIM. JJOCTiIKEHHS
CIIPSIMOBaHE Ha aHajli3 Ta PO3KPUTTS BIUIMBY LIMX (AKTOPIB HA MIpolLeC eBaKyallii i yac noxexi, o J03BOJIUTb
po3po6UTH 6inbll TOYHI Ta €PEKTUBHI cTpaTerii B pa3i BUHMKHEHHS HA3BUYAMHUX CUTYaLill. JoCimKeHHs
nepenbayae eKCrepruMeHTalbHe BU3HaYeHHS 3aJIeXKHOCTE!N MK IIBUIKICTIO PyXY JIIOJICHKOIO IIOTOKY Ta HOTo
IiNbHICTIO 32 pi3HUX KOHIrypaliil, a Tako>X MOJeJII0BaHHS LIMX [IPOLECiB /1J1s1 ONITMMI3allii eBaKyalliliHuX cTpaTeriil.
MeTa po60TH € PO3KPUTTSI 3aKOHOMIPHOCTEN PyXY JIOACBKOTO IIOTOKY B yMoBax TPL], mo ckiagaeTbes 3 J0aei
Pi3HUX Ipyn MOGIIBHOCTI Bif, LiILHOCTI Ta BiICOTKOBOT'O CITiBBiZHOLIEHHS JIIOAEH MaJOMOOGIIbHUX IPYII, SIK
HayKOBOTO MiAI'PYHTS YAOCKOHAJIEHHS METOOVKU BU3HAYEHHS PO3PaXyHKOBOIO 4acy €BaKyallii Jirogei i3 NpumileHb
OypiBesib i ciopyJ, Nif, yac noXkexi. 3aBIaHHs JOCiIKeHHS: — IpoaHasidyBaTy NoToyHui po3suTok TPLI B YkpaiHi
Ta 32 KOPJOHOM, ineHTudikyBaTu Ipo6IeMY, NOB'SI3aHi 3 HOPMYBAHHSIM BUMOT MO0 TOXKEXHOI 6€3MeKU 115
€BaKyalliHUX NUISXiB Ta BUXOZiB B TPLl i po3ryisiHyTH MOJKJIMBI IIJIIXY IX BUPIlIEHHS; — IPOBECTU HATYypHI
CIIOCTEPEKEHHS B peasibHuX YMoBax TPLI, 1yt oTpUMaHHS Ta aHasli3yBaHHS JAHUX 00 [IOBEIiHKU JIIOAEH IIif 4ac
eBaKyallii, pyxy 3MilllaHUX JIIOACbKUX MOTOKIB $Ki BKJIIOYAJIN JIOJEN TPyl MOOIIbHOCTI M4 Ta iX psITyBaHHS i3
MOKEXX00€3MeYHUX 30H, TOXKEKHO-PSATYBAIbHUMU MiIPO3/iNaMu; — NOCIIINTY eBaKyallilo Joeil Pi3HUX IpyIl
Mob6inbpHOCTI (M1, M3, M4) 3 MeTot0 HpOopMyBaHHS eMITipUYHUX 6a3 JaHMX Ta BUSHAYEHHS 3aJ1eXKHOCTI IBUIKOCTI
3MillIaHOTO JIOJCBKOTO IIOTOKY Bifl LIiJIbHOCTI Ta BiICOTKOBOTO CIIiBBiIHOLIEHHS Y4aCHUKIB Ipyl Mo6inbHOCTI M1,
M3, M4; - 3MOZe/I0BaTH €KCIIEPUMEHTAJIbHI TOCIIiIKEHHS €BaKyallii Jojel pi3HuxX rpyn MobinbHOCTi M1, M3 Ta M4
3 BUKOPUCTAHHSIM [IPOTPaMHOT0 3a6€3I1eYeHHS; — IPOBECTH YMCEJIbHUM €KCIIEPUMEHT 3 METOIO OL[iHKY BILJIMBY
winbHOCTI (D), Y4aCTKM Y4aCHUKIB, 110 KOPUCTYIOThCS OnopamMu (MuuLsmMu) (M3), Ta 4acTKu y4aCHUKIB, SIKi
[IepecyBaloThCs Ha Bidkax (M4) Ha IIBUIKICTb PyXY JIIOJCBKOTO MOTOKY Ta PO3POOUTH NPOIO3ULLii 0A0
yIOCKOHAJIEHHS] METOAMKY BU3HAUYEHHS PO3PAXyHKOBOIO Yacy eBaKyallii tofei i3 npumilieHs 6yAiBesib i Copyr,
1z 9ac noxexi; - po3pobuTy peKkoMeHallii IpoBeieHHs] HaByabHUX eBaKyaliil 3 TPLl cripsmoBaHi Ha IifBUILEHHS
e(EeKTUBHOCTI €BaKyaliliHOro [IPoLecy B YMOBaX HassBHOCTi MasIoMOOiIbHUX Irpyn HaceseHHs. O6’eKT LOCiI>)KeHHs
- Ipolec eBaKyalii I yac noxexi 3millaHOro JIOACKOI0 MNOTOKY, 110 BKJIYAE YYACHUKIB Pi3HUX IPyI
MOOIJIBHOCTI 3 TOPrOBEJIbHO-PO3BXKAIBHUX LIEeHTPIB. [IpeameT focaimpKeHHs ~ yI0CKOHaleHHS! pO3PaXyHKOBOIO
METOMY BU3HAYEHHS TPUBAJIOCTI €BaKyallii JIIOJEN Y TOPrOBEJIbHO-PO3BaKaJIbHUX LIEHTPAX 3 yPaXyBaHHAIM

HasIBHOCTI MaJIOMOOiIbHUX JIIOJiel Pi3HUX IPYIL.

2. Evacuating people with different mobility levels is an important aspect of emergency planning and coordination.
Ensuring effective and safe evacuation for people with reduced mobility, children, the elderly, and other vulnerable
groups requires specialised strategies and solutions. In today's world, when we face a variety of threats, from
natural disasters to terrorist attacks, an effective methodology for evacuating a mixed flow of people with different
levels of mobility is crucial to ensuring safety and minimising loss of life. Ensuring safety through evacuation in the
event of a fire is one of the most important tasks. But unfortunately, in this context, the level of inclusion is still
very low compared to EU countries, which indicates that the trend of active development will continue in the
future. Due to the war, inclusion has become a pressing issue for our country as never before, so its
implementation raises many problems, including fire safety measures. Currently, DSTU 8828:2019 Fire safety.



General Provisions is the main document for calculating evacuation times, but it does not contain sufficient
guidance for calculations, given the different configurations of people flows with people of different mobility
groups in them, while in real situations we are dealing with a different percentage of people of different mobility
groups or non-mobile people who cannot move without assistance. The document does not contain the necessary
recommendations for such situations, in particular for medical institutions and other facilities with a large number
of people where there are people with limited mobility. Thus, researching problematic aspects and identifying
ways to ensure protection and support for people with different mobility groups, which will contribute to the
creation of a society with equal opportunities, is an important and urgent task for improving the quality of life. The
idea of the work is to improve the methodology for calculating the time for evacuating people from shopping malls,
taking into account the presence of people with limited mobility of different groups, including those with a
variable percentage. The study is aimed at analysing and revealing the impact of these factors on the evacuation
process during a fire, which will allow for the development of more accurate and effective strategies in the event
of an emergency. The study involves the experimental determination of the dependencies between the speed of
the human flow and its density in different configurations, as well as the modelling of these processes to optimise
evacuation strategies. The purpose of the work is to reveal the regularities of human flow in a shopping mall
consisting of people of different mobility groups, depending on the density and percentage of people with low
mobility, as a scientific basis for improving the methodology for determining the estimated time for evacuating
people from the premises of buildings and structures in case of fire. Objectives of the study: - to analyse the
current development of shopping malls in Ukraine and abroad, identify problems related to the regulation of fire
safety requirements for evacuation routes and exits in shopping malls and consider possible ways to solve them,; -
to conduct field observations in real conditions of the shopping mall to obtain and analyse data on the behaviour of
people during evacuation, the movement of mixed human flows, including people of M4 mobility groups and their
rescue from fire-safe zones by fire and rescue units; - to study the evacuation of people of different mobility
groups (M1, M3, M4) in order to form empirical databases and determine the dependence of the speed of the mixed
human flow on the density and percentage of participants of mobility groups M1, M3, M4; - - to simulate
experimental studies of evacuation of people of different mobility groups M1, M3 and M4 using software; - to
conduct a numerical experiment to assess the impact of density (D), the proportion of participants using supports
(crutches) (M3), and the proportion of participants using wheelchairs (M4) on the speed of the human flow and
develop proposals for improving the methodology for determining the estimated time for evacuating people from
the premises of buildings and structures in case of fire; - to develop recommendations for conducting training
evacuations from shopping malls aimed at improving the efficiency of the evacuation process in the presence of
people with limited mobility. The object of the study is the process of evacuation during a fire of a mixed human
flow, including participants of different mobility groups from shopping and entertainment centres. The subject of
the study is to improve the calculation method for determining the duration of evacuation of people in shopping
and entertainment centres, taking into account the presence of people with limited mobility of different groups.
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VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBumie Im's I1o-6aTbKOBI:

1. KoanmmuH Bacuib BacuiboBud

2. Vasyl V. Kovalyshyn

KBasigikanis: x. r. u., npodecop, 21.06.02

ImenTudikarop ORCID ID: 0000-0002-5463-0230

HoparkoBa iHdpopmamist: https://www.scopus.com/authid /detail.uri?authorld=57195418920);
https:/ /www.webofscience.com /wos/author /record /55306141,
https:/ /scholar.google.com.ua/citations?hl=uk&user=YTk_Vt8AAAAJ

IloBHe HafIMeHyBaHHS[ IOPUIHUYHOL 0COOH: JIbBiBCHKUIT [lepKaBHMIT yHIBEPCUTET 6e3TeKn

SKUTTEHISIIbHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3Haxoa KeHHS: By Knenapichka, 6y1. 35, JIbsis, 79007, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYaNHNX CUTYaLii

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. LIBipkyH Ceprii1 BikTopoBu4



2. Serhii V. Tsvirkun

KBasigikanis: . . 1., nou,, 21.06.02
Inentudikarop ORCID ID: 0000-0002-1807-9330

JoparkoBa iHdopMmawuist: https://scholar.google.com.ua/citations?hl=uk&user=AJVhK9EAAAAJ;
https:/ /www.scopus.com/authid /detail.uri?authorld=57222631391;
https:/ /www.webofscience.com /wos /author /record /EBW-0138-2022

IloBHe HalMeHYBaHHSI IOPHUAHUYHOI OCOOH: UepKachkuii iHCTUTYT MOKEXKHOI 6e3nexu imeHi Tepois

YopHoobuns HalioHanbHOro yHiBEpCUTETY LUBLIBHOTO 3aXUCTY YKpaiHU

Kopg 3a €IPIIOY: 39117736

Micue3Haxoa>KeHHs: Bys. OHompieHKa, 6y7. 8, Yepkacu, Yepkachkuii p-H., 18034, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiriHHS: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYANHNUX CUTYaLii

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Tnmenko Onekcanap MuxaijioBud

2. Oleksandr M. Tyshchenko
KBasigikamis: g. 1. u., npodecop, 21.02.03
InenTudikarop ORCID ID: 0000-0001-7303-6360

JoparkoBa iHdpopmanist: https://www.scopus.com/authid /detail.uri?authorld=58908566900);
https:/ /www.webofscience.com /wos /author /record /3294726;
https://scholar.google.com.ua/citations?hl=uk&user=Q6Lvv44AAAA]J

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: UepKachKuii iepKaBHUIi TEXHOJIOTIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 05390336

Micue3HaxoaKeHHS: oynbBap llleBuyeHka, 6yz. 460, Uepkacu, Uepkacbkuil p-H., 18006, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Ky3uk Aunpin JlaHnnoBruY

2. Andrii D. Kuzyk

KBasigikamis: n. c.-r. 1., npodecop, 06.03.03
Inentudikarop ORCID ID: 0000-0003-0118-9493

HoparkoBa iHpopmawist: https://scholar.google.com.ua/citations?hl=uk&user=hHW-AdIAAAAJ;
https:/ /www.scopus.com /authid /detail.uri?authorld=16421030600;



https:/ /www.webofscience.com /wos /author /record /1722609

IToBHE HafIMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKUIL [IepKaBHUIT YHIBEPCUTET 6e3TeKn

SKUTTENiSITIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYANHNUX CUTYALii

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aThKOBI:

1. Ilenemko MapTa 3eHOHIBHa

2. Marta Z. Peleshko

KBasigikamis: . . 1., gou., 05.17.11
ImenTudikarop ORCID ID: 0000-0002-9315-1590

HoparkoBa iHpopmamwist: https://www.scopus.com/authid /detail.uri?authorld=38461465700;
https:/ /www.webofscience.com /wos /author /record /3937162;
https://scholar.google.com.ua/citations?hl=uk&user=xMW2QCsAAAAJ

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUIT IepPKaBHUI yHIBEPCUTET 6E3MeEKH

SKUTTENiIbHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoO KeHHS: sy/. Knenapichka, 6y1. 35, JIbsis, 79007, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiiHHS: [lepkasHa ciyk6a YKpaiHu 3 HAA3BUYalHUX CUTYyaLLii

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's Ilo-6aThKOBI sIkoBuyK Poman CBATOC/IaBOBHY

TOJIOBH pagu

BaacHe IlpizBume Im'st ITo-6aThKOBI SIkoBuyK Poman CBATOC/IABOBHY

rOJIOBYIOYOroO Ha 3acigaHHi

BiznoBigassHHUI 3a MiATOTOBKY Houenko Onexcanap I'puroposiuy

00JIIKOBHX JOKYMEHTIB

PeecTpartop

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




