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BUSABJEHHS OCOBJIUBOCTEN EBAKYAIII JITEXA JOIIKIJIBHOT'O BIKY
PI3HUX BIKOBUX I'PYII

B pobomi oocnidoceno esakyayiro Odimeu dowkinornoeo 6Iiky (2-3 ma 4-6 pokie) wisaxom MOOeno8anHs
iHOUBIOYAILHO-NOMOK0B020 pYXY. Bcmano8neHo, w0 ymouHeHHA napamempie pyxy Oimeu pDi3HUX BIKOBUX ZpYh
36invuye uac esaxyayii na 35,8 %, wo mae npakmuyne 3nauenna 0N NIOGUWEHHA MOYHOCMI PO3PAXYHKIE HACY

esakyayii.

Knrwuosi cnosa: esaxyayis, , MOOen08anHs esaKyayii, NojicedcHa Oe3nexa, OOWKIIbHI HAGUAIbHI 3aK1A0U

ITocTanoBka npoodJieMu

JliTh JOMIKUTPHOTO BIKY — OJHA 3 BPA3IMBUX
KaTeropidi HACEJNCHHs IMiJ] Yac MOXKEXK YH IHIIUX
HAQ/I3BUYAHUX CHUTYaIii. Ix aHTPOTIOMETPHUYHI JIaHi,
3IATHICTh OPIEHTYBATHCS Ta 3aJICKHICTH BiJl JOPOCIHX
3HUXKYIOTh IIBUJKICTh Ta BIOPSAKOBAHICTh PyXy B pasi
BUHUKHEHHs HeOesmeuHoi curyamii. 3a manmmu NFPA
(HamionanpHOI acorianii MpoTHIIOKEKHOTO 3aXHCTY), B
HIKUTbHUX Ta JomkibHuX 3aknagax CIIA miopoky
BinmOyBaeThest 6im3pko 3000 moxkex [1]. B Vkpaini
MOMIOHUX TIOJKEX, BPAxXOBYIOUl Ti, MO CIPUYHNHCHI
oOcTpinaMu, BinOyBaeTbest MeHIIe. Tak y TpOMaChKUX 1
aZMiHICTpaTHBHUX cropynax 3a 2024 pik cranocs
6insine 600 moxex [2].

Hiroui HOopmatuBHI nokymeHTH [3-4] BHMararoth
BUKOPHUCTOBYBATH €IWHI PO3PAaXyHKOBI 3HAUCHHS
nmapaMeTpiB PyXy JIFOJCHKUX MOTOKIB, IS BCiX BIKOBHX
IPYIl JOUIKUTBHAT JUUIS BU3HAYCHHS Yacy eBaKyallii.

BinnosigHo 1o 3akony Ykpaiuu «IIpo qOUIKiIbHY
OCBITY» JiTH JOMIKITEHOTO BiKy [5] momiistoThes Ha Taki
0a30Bi eTany Ha OCHOBI BIKOBOI MEPioAM3allii pO3BUTKY
JUTHHU:

- BIK HEMOBIIATH (IO OHOTO POKY);

- paHHi# BiK (BiZ 0JTHOTO JI0 TPHOX POKIB);

- JOIIKUIBHUM BiK (BiZ TPHOX 10 MIECTH — BOCBMHU
POKiB).

IIpn po3paxyHKy 4dacy eBakyalii HEMOBIAT
BPAaxOBYETHCS PO3PAXyHKOBI 3HAYEHHS JIIOJICHKOTO
MOTOKY JTIOPOCIINX Yepe3 BiJICYTHICTh MOXKIIMBOCTI JIiTEeH
caMocTiiiHo mepecyBarucs [6]. TIpoTte miTH paHHBOTO
BIKy MOXYTb IIEpPECyBaTHCS CAMOCTIHHO, aJie i3 HuX 25%
Jitei motTpeOyoTh BizuyHol miaTpumkH [7].

Ilin 4ac BiiHM B VYKpaiHi eBakyamisi cTae
TIOBCSIKACHHOIO JII€I0 1 BOHA BTPAyae «OJHOPA3OBHI»
xapaktep [8]. [IloBitpsui TpuBord, B VYKpaiHu
BiIOYBArOTHCS IO JEKijgbKa pa3iB Ha JIeHb, TOMY JIiTEeH
MOCTIHHO TEPEeMINIyIOTh 3 BEpPXHIX TMOBEpPXiB 10

YKPUTTiB,. BigmoBiqHO BHHHKAIOTh HECTaHIAPTHI
CHUTYyaIlii 3 MaCOBUM IepEMIIIeHHAM JITSH 3 OIHIET TOUKH
o iHmoi, mo moTpedye HamIMHWX PO3PaxXyHKIiB Hacy
eBakyarii [9-10].

TakuM YHHOM, BIJCYTHICTh TOYHHMX IaHHUX JJIS
pO3paxyHKy y IO€IHAHHI 3 ICHYIOUHMH 3arpo3aMu
(moxexi, pakeTHi ygapw, TEpOPUCTHYHI ii) poOHTH
JOCII/DKCHHSI  eBaKyalii JOIIKUIBHAT 13  OyJiBenb
aKTyaJbHUM HAIPSIMOM JOCHIIKCHHS. BHBYCHHS HaHHUX
PYXy OKpeMo Ut TpyT AitTel 2-3 Ta 4-6 poKiB JO3BOIHUTH
YTOUHHUTH PO3PaxXyHKOBI 3HAYECHHs JISI MOZEIIOBAHHS
PYXY JIIOACHKHX TIOTOKIB.

AHaJIi3 0CTaHHIX JOCHiZKeHb i myOikanii

[epmri po3paxyHKOBI 3HAYEHHS MapaMeTpiB pyxy
JIOJCBKMX  TOTOKIB  3’MBWUIMCS e Yy Tpamsx
[Ipeareuencrkoro Ta MiliHCBKOTO, OAHAK (HAKTUYHO
BIJITBOPIOBAJIM LIBUIKICTh PYyXy JOPOCIUX OCi0 1 He
BpaxOBYBaJIH aHTPONOMETPUYHI [aHI JOMKUIGHAT. B
OCTaHHI POKM JOCII/DKEHHSIMM eBakyalii 3aimainucs
HaiimanoBa ta Ponui [7] ix gocmimkeHHst oxomuio 15
HaTypHHUX eKcrepuMeHTiB B 10 3akiajgax MOIIKLTBHOT
ocBith. B nocmimkenHi B3y yyacte 970 miTeil BikoM
Bix 3 10 7 pokiB. Bynu Bu3HauYeHI MIBUIKOCTI PyXy Ha
cXoJlax B KOpHAOpax Ta 4epe3 JABepHi mpopizu. [itu
JIOLIKIIBHOTO BIKY (4-6 pOKiB), sIKi paHile Opaiu y4acTb
y HaBYAIBHHUX €BaKyallisixX MIBUALIC PyXarThCs 10
3HAWOMHX TOPH3OHTANBHHMX NUIIXax Ta cxomax [11].
BianosigHo no [12] mokaszano 3BopoTHii edexr. ditu
3 - 6 pOKIB, sIKi pPyXaJHCs 110 HE3HAHOMHUM CXOIaM, MaJIH
3HAYHO MEHINy MIBUAKICTh, HDK 1O THM, MIO
nepecyBanucs KoxkeH aeHb. Apropu [13] nociimkyBsanu
BIUIMB 00’ €MHO-TUIaHYBaJbHUX pIlIEHb HAa pyX MAiTeH
JOUIKUTBHOTO BiKy. Uepes iHIII aHTPOIIOMETPHYHI JaHi
JUTSYi  TIOTOKM TIPH  OJHAKOBIM IIMPHHI TIPOXOIY
MEePEBUILYIOTh LIUIBHICTh MOTOKY A0pociuX oci6. B [14]
PO3TIISTHYTO 3aJISKHICTh PIBHSA CaMO30Eepex eHHS JiTel
BiJI BIKY.
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[Napamerpu pyxy niteit panHboro Biky (2-3 poku) €
HemocmipkeHumu. Y pobori  [15] momam  78%
JNOCTI[UKYBaHUX  JiT€H  paHHBOTO  BiKy, IO
JOCITIKYBAIIACS MaJId MBUAKICTE pyXy Bix 0,41 m/c mo
0,80 m/c, cepeHs IIBUJIKICTh X001 o
TOPU3OHTAJIBHUX IUIAXax cTtanoBuia 0,6 m/c.

TakuM YMHOM  aKTyaJbHAM  NHTaHHAM €
HEOOXIMHICTP ~ MPOBEINCHHS  JOCIHDKEHb  LIOJO
YTOYHEHHsI TapaMeTpiB pyXy HiTeH BikoM 2-3 poKH.

@DopMyJIIOBAHHS METH CTATTI

MeTor0o poOOTH € BUSBICHHS OCOOIUBOCTEH
eBaKyallii TiTell TOMKITHHOTO BiKy Pi3HHX BiKOBUX TPYII
LUISIXOM PO3paxyHKY 1HIMBIIyaJbHO IMOTOKOBOI MOAENI
3 OOIpYHTYBaHHSM HEOOXiIHOCTI BU3HAYEHHSIMHU 4Yacy
eBaKyamii 3a pO3paXyHKOBHMH 3HAUCHHS IapaMeTpiB
PYXy JIOJICHKHX MOTOKIB HaBEJICHHMMH B HOPMAaTHBHHX
nokyMeHTax [4] ta mitepatypHux mkepenax [14].

1. TlpoBectn aHami3 HOPMATHBHHUX JIOKYMEHTIB,
JITEepaTypHUX JOKepelt, EKCIIEPUMEHTAILHUX
JOCHI/DKeHb moA0 3abe3ledeHHsl eBakyamii miTeil Ta
mapaMeTpiB pyxy AiTell OMIKITFHOTO BIKY pi3HHX
BIKOBHX TpYII.

2. IlpoBect 4YHMCENBHUI  EKCIIEPUMEHT 3
BUKOPHCTAHHSAM THIOBHX KOH(pIirypamii IUTSIIOTO
JOIIKIIBHOTO  3aKJagy, pO3PaxyHKOBUX  3HAuCHb
rapameTpiB pyXxy JIOJICHKHX IIOTOKIB HaBEICHHX B
HOpPMATUBHUX JOKYMEHTax VYKpaiHM Ta [JaHUX
eKCIIEPHMEHTAIBHUX JOCIIPKEHb.

BuxkJiiag ocHOBHOro Mmartepiainy

JIns mocmipKeHHs eBaKyallil JiTed MOUIKiIIBHOTO
BiKy pi3HMX BikOoBUX Tpyn 2-3 Ta 4-6 pokiB y
mporpaMHoOMy — cepemoBuii  Pyrosim  momepeaHso
mo0OyIoBaHA MOJICNb THUIIOBOT OY[iBII JBOTIOBEPXOBOTO
sicTa-cajika, sika MOJIJICHa Ha 5 JBOMOBEPXOBHX YACTHH

s BU3HAYCHHS TMOCTaBJICHOI MeTh Oynau 3 €IHAHMX KOPUIOpOM. Bucora mepmioro Ta JIpyroro
BH3HAYCHI HACTYIIHI 3aBIaHHS: MOBEPXY JI0 EPEKPUTTS CTAHOBUTH 3 M (pHuc.1).
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Puc. 1 TunoBwuii JBOMOBEPXOBUH SICIa-CaT0K

IMokpieins riocka. losxuna Oyaisii 70 M, mupuHa
32 M. 3arampHa IDIOIMIa MPUMIMIEHB CKiamae 3292 M2,
ByniBns Mae Tpu CXOHOBI KIITKH Ta [ijBajbHE
MIPUMIIIIEHHS 00JIalITOBAHE i YKPUTTS. 3 OyiBii sicna-
caaka mepenbadeHo 14 eBakyamiifHUX BUXOIIB, IO
BEJyTh Ha30BHI

BiamoBigHO 10 MPOEKTHOI MOTYXKHOCTI 3arajbHa
KUIBKICTh JITeH M0 MOXYTh 3HAXOAUTHCS B sICJIA-CAAKY
cranoBuTh 200 o0ci0. OcoOnmuBOCTI 3a0e3nCUCHHS
eBaKyarlii 1iTel mpy MoXKexXi MoJsIrae B TOMY, 10 KOKEH
moBepx OyiBelb 3aKialiB JONIKIIHHOI OCBITH, 8 TAKOXK
KOKEH JUTSYHA OCepeIOK MOBHHEH OyTH 3a0e3reveHuit
HE  MCHIIE, HDK  JTBOMa  PO30CEPEIKCHUMU
eBaKkyalliiHUMH  BUXOJaMH. B  AKOCTI  ApPyroro
€BaKyalifHOr0 BHXOJYy 3 JpPYyroro HOBepXy OymniBii
3aKJajiB TOMKUILHOT ocBiTH Il cTynens BorHecTifkocTi
JIOITyCKA€ThCSI BUKOPHCTOBYBaTH cxomu tumy C3 3
HaxwioM He Oumbrne Hixk 45°. [llupuHa MapImiB cXoziB
tuy C3 1 ngBepedd Ha iX IUIOMAAKH Mae OYyTH

po3paxoBaHa Ha KiJIbKICTh OCI0, SIKi €BaKyIOIThCS, ajie
He MeHIIe Hix 0,8 M, a mupHuHA CYIUIEHUX TPOCTYIIIB X
cxonuHOK — He MeHme Hix 0,2 M. EBakyaris nroneit i3
JIUTSYOTO TPYMOBOTO ab0 KUTIIOBOTO OCEPEIKY depes
NPUMILIEHHS 1HIIOTO ocepeKy 3abopoHseTses [18].

VY3roKyrounch 3 peanbHUMHU JTaHUMH
MpUMaEeMO, MO 3arajibHa KiIBKICTh JITEH B CaaKy B
JeHHUH 9ac cTaHoBHUTH 197 0ci0, sAKi mozineHi Ha 8 Tpy1,
a Takox 41 ocoba mepcoHany. Y Hi4HWi yacy OyniBimi
3QJIMIIAETHCS  JIMIIE 4YeproBU  oxopoHenb.  Jus
MOJICITIOBAHHS TPOIECY €BaKyallii NMPUIHATO HACTYIHI
XapaKTEePUCTUKH JIOAEH: AITH JOIIKUILHOTO BiKY, IUIOIIA
ropusoHTanbHoi mpoekmii, M%oc — 0,04 (momammHii
onAr); mopocii, 6e3 Bag mo 3mopos’to (M), mioma
ropusoHTanbHoi mpoekuii, M%/oc — 0,1 (omar miTHiH, B
MIPUMIIICHHI);

BuxopucroBytoun pasime moOymoBaHy MOIETH
JIMTSYOTO cajka, 3a jormomororo Pathfinder moGymosano
MIpUMILIEHHS, 1Bepi, cxoau iy C3, BHYTpIlIHI CX0/10BI
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KJITKM Ta HaBiramiiHy ciTKy LIUIAXiB eBakyauii. Micue
PO3MIIIIEHHS JIIO/IeH B 3aJIeKHOCTI BiJ yacy 100U MoKe
BIPI3HATHUCS, TIPOTE B MOJENI OOpaHHi 9ac KOJH IITH

e

’lllli[

3HaXOJAThCA B CIIaJIbHUX HpI/IMiH.IeHHSIX. I[aHa

PO3paxyHKOBa MOJEINb MPEACTABICHA Ha PHC.2

Puc. 2 PozramyBanns aiteit: Nel-4 rpymu Bikom 4-6 pokiB; Ne5-8 rpymu Bikom 2-3 poku

Bignosiguo g0 JIBH B.2.5-56 [16] mana Oymisis
Mae OyTH OoOJagHaHA CHCTEMOIO OIIOBIIIECHHS 3 THILY.
Jlama cucrema BKIIOYaE B ceOe  MOBJICHHEBE
OIOBIIIIEHHS, CBITJIOBI MOKaX4MKH «Buxig» Ta
IMOYEProBe OIOBIMICHHS CIIOYaTKy OOCIyrOBYHOUYOTO
MIEPCOHANY, a IOTIM YCiX 1HIIUX JFOJEH 10 3HAXOIATHCS
y Oymimi. BiamoBimHO 10 HABEACHHX XapaKTEPUCTHK
3HAYCHHS Yacy BiJI HOYATKy €BaKyallii JIF0/Ieii CTAHOBUTH

360 c [17].
JliTh  3HAXOISAThCS B TPYINOBHUX  OCEPEIKax
(I'pynoBuii  ocepeok — OJIOK  B3a€EMO3B'S3aHUX

MIPUMIILIEHb NTPU3HAYCHUH JJI1 OCHOBHOTO Nepe0yBaHHS
IpYIH JiTei OJHOrO abo PI3HOrO JOUIKUIHLHOTO BIKY B

OyniBJIsAX sicCeN, IUTSYNX CaJKiB, scen-caakiB). I'pymnosi
OCepenKH IS TITeH SCENBPHOrO BiKy PO3TAIIOBYIOTH Ha
NepuioMy moBepci y Oe3rmocepeJHbOMYy 3B'I3Ky 3
3eMeNTbHO0 AisHKO0 [18].

Uepes 360c micnsd BHHHKHEHHS — ITOXKEXI
CIpalbOBYyE CHUTHaNi3amis 1 mo curHamy «[loxkexa
MMOYUHAETHCS eBakyarlis. J[iTH pa3oM 3 BHUXOBATEISIMH
pyxatotbcs no Buxony. Crapmn aith (4-6 pokiB)
CILyCKarOThCS 3 TPYIIOBUX OCEPE/KIB, 110 Ha 2 TTOBEpCi 1Mo
3BMUaiiHux cxonosux KiiTkax CK1 ta 30BHILIHIX cX01ax
tumy C3 [19] ta pyxaroThCst rOpU30HTATEHUMHU IILIAXaMH
JI0 BUXOAY K OKa3aHO HA pHC. 3

Puc. 3 Pyx mo cxomam: a — 30BHimmHI cxoau Tumy C3; 6 — 3Buyaiini cxomosi kiitku trmy CK1
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3 BHKOPHCTaHHAM Ii€i  Moneni
PO3paxyHKH y ABOX BapiaHTax

B mepmomy BapiaHTI pO3paxyHKOBi 3HaUYEHHS
rmapaMmeTpiB pyxy JIOJCBKMX MOTOKIB I JiTeH

JOIIKUIBHOTO BIKy (OyniBNi JOLIKUTBHHUX —3aKJIAdiB

HPOBEICHO

B apyroMy po3paxyHKy 3HAYCHHs PyXy CTapIIHX
IiTel He 3MIHIOIOTBCA, a IS AiTeH MOJOIMIOTO BIKY
3aCTOCOBAHO TIapaMeTpH, mo posrisaanucs B [15]. TTig
yac MOJIENIIOBaHHS eBaKyamlii JroJed  HeoOXiJHO
BCTAHOBHTH MOMEHT MPOXOJKCHHS JIOICH MO IUIIXam

ocBiTh) HaBexeHi B [17]. Momommi mitm (2-3 pokd) eBakyaiii Ta d9ac BHXOAY Ha30BHi. Pe3ynbTaru
PYXaloThCs 3 TIi€IO K MIBUIKICTIO, IO 1 CTapIi JiTH. po3paxyHKy HaBezeHi B Tabu. 1.
Ta6mums 1
PesynbraTs po3paxyHKy eBaKyartii
Mapamerpu Nel No2
3HadyeHHS Jacy Bifl MOYATKy eBaKyarlii, 360 360
3arajpHUI 4ac eBakyarlii, ¢ 441 470
Yac eBakyauii, ¢ 81 110
Pisanns wacy esakyamii, % 35,8
3a pesynapTaTaMH  MPOBEACHUX  PO3PaXyHKIB Ilin vac ekcmepuMeEHTIB OyAyTh BH3HAYCHI
BU3HAYMIIM, 11O 13 YTOYHEHHSM LIBUAKOCTI PyXy JAITeH  IIBHIKICT II€pecyBaHHs, LIUIBHICTH Ta MPOIMYCKHA
pi3HHX BIKOBHX TPyl dYac eBakyamii 30UTBIIMBCS Ha  3[aTHICTB MTOTOKiB IiTel 3 ypaxyBaHHIM

35,8 %. Buxomsauu 3 oiepKaHUX TaHUX MOXKHA 3pOOUTH
BHCHOBOK, IO JOCJI/DKEHHS DPO3PaXyHKOBHX 3HAYCHb
mapaMeTpiB pyXy JIOJICHKUX MOTOKIB AJIS HiTeH pi3HMX
BIKOBHUX I'PYII Ma€ IPaKTHYHE 3HAYCHHS JJIS M1 ABUILCHHS
TOYHOCTI PO3paxyHKiB.

BucHoBku
[lpoBenenuii  aHami3 YMHHUX  HOPMATHUBHHUX
JOKYMEHTIB, JITepaTypH Ta EKCICPUMEHTAIBHUX

JOCITIKEHB I0JI0 TapaMeTpiB pyXy AiTel JOMKITEHOTO
BIKY.

[Tposeneno YHUCEeNbHUN EKCIIEPUMEHT 3
BUKOPHUCTAHHSAM THIOBHX KOH(]Irypamii IUTIIOTO
JIOIIKIJIBHOTO ~ 3aKJaly, pO3PaxyHKOBHUX  3HA4eHb
napaMmeTpiB pyxy JIOJACBKHUX TIOTOKIB HaBeIeHUX B
HOPMAaTHBHUX JIOKYMEHTax YKpaiHM Ta JaHuX
eKCTIEPUMEHTAIBHNX JOCIIKEHb.

BusiBneHO 0COOIMBOCTI BIUIMBY PO3PaXyHKOBHX
3HAYeHb MapaMeTpiB PyXy JIIOJCHKHUX IMOTOKIB Ha yac
eBakyanii. BcraHoBieHO, 10 TIpM  MOJENIOBaHHI
eBaKyallii Ha MpUKJIaai TUIIOBOI KOHQiryparii OymiBii
Acia-cajika, BpaxyBaHHS BIKOBHX BIIMIHHOCTEH Yy
rapaMeTpax pyxy INPH3BOAWTH A0 30UIBIICHHS 4Yacy
eBakyauii Ha 35,8 %. Lle y cBoro depry miaBuIIye
HMOBIpHICTP ~ OJIOKYBaHHS  IUIIXiB  €BeKUii Ta
MOTPAIUISTHHS JIIOACH i Aif0 HeOe3NMeYHUX YHHHHUKIB
TIOXKEXI.

IlepcnekTHBY MOAANBIINX JOCTIAKEHb

Ionanbri JIOCITIPKEHHST nepen0avyaoTh
MPOBEJICHHSI HATYPHUX EKCIIEPUMEHTIB Ha LbOMY XK
00’eKTI 3 METOI0 OTPUMaHHA HOBHX EMITIPHYHUX
3HAUEHb MApaMeTpiB pyXy IiTeH MOIIKUIBHOTO BIiKY
(rpym 2-3 Ta 4-6 pOKIiB) I8 BHKOPHCTaHHSI B
pO3paxyHKax dacy eBakyarlii.

KOHCTPYKTUBHUX OCOOJUBOCTEH 30BHINIHIX BIAKPHUTHX
cxoniB tunmy C3 Ta 3BHuaiiHux cxomoBux kiitok CKI.
OtpuMaHi pe3yabTaTH JO3BOJIAITH MPOAHATI3yBaTH
BIUIMB F€OMETPUYHHUX Ta MPOCTOPOBHX XaPAKTEPUCTHK
LULIXIB eBaKyalii Ha 3araJibHUW Yac eBakyauii JiTei,
YTOYHUTH HOPMATHBHI MOKA3HUKH, 1[0 3aCTOCOBYIOTHCS
[PU PO3paxyHKax Ta MPOEKTYBAHHI NUIAXIiB eBaKyallii B
JIOUIKUILHUX HaBYAJBHUX 3aKJIafax YKpalHH Ta B IHIIHX
MICISIX 1€ MOXKE OJHOYAaCHO mepedyBaTH BelMKa
KUTBKICTh JIITEH JOIIKLIEHOTO BIKY.
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IDENTIFICATION OF THE FEATURES OF EVACUATION OF PRESCHOOL CHILDREN OF
DIFFERENT AGE GROUPS
Eduard Shcholokov?, Kateryna Shevchenko?
INational University of Civil Protection of Ukraine, Ukraine
2Bila Tserkva National Agrarian University, Bila Tserkva, Ukraine

This paper investigates evacuation procedures for preschool children aged 2—-3 and 4-6 years, employing an
individual-based flow model to accurately estimate evacuation times. Preschool-age children are particularly
vulnerable during fires or other emergencies due to their limited mobility, diminished orientation skills, smaller
anthropometric dimensions, and dependence on adults for guidance and physical assistance.

Currently, Ukrainian regulations prescribe uniform evacuation parameters and movement speeds for all
preschool age groups. However, these parameters fail to account for critical developmental and physical differences
between toddlers (aged 2—3 years) and older preschool children (aged 4-6 years). Existing literature has extensively
explored evacuation dynamics for older preschoolers, yet data on younger children's evacuation characteristics
remain scarce, potentially resulting in inaccuracies in evacuation time estimates and compromising overall safety
measures.

This research addresses this significant gap by conducting a comprehensive analysis of current regulations,
reviewing pertinent literature, and evaluating recent experimental data. A numerical simulation was performed using
standard layouts of a typical two-story nursery school designed to accommodate approximately 200 children and 41
staff members. The model incorporated evacuation scenarios involving internal and external staircases. Simulations
were conducted in two distinct scenarios: one applying uniform regulatory movement parameters across both age
groups, and another using empirically derived, age-specific parameters for younger children (2-3 years).

The study findings underscore the necessity of age-specific movement parameters. Results demonstrated a
notable increase of approximately 35.8% in total evacuation time when age-specific parameters for younger
preschoolers were applied. Specifically, evacuation times rose from 81 seconds to 110 seconds, emphasizing the
critical importance of tailoring evacuation parameters to accurately reflect age-specific capabilities, thus enhancing
safety measures for preschool children during emergencies.

The research findings carry significant practical implications for fire safety management and emergency
preparedness in preschool educational institutions. The implementation of differentiated movement parameters can
substantially improve evacuation planning accuracy, inform architectural design optimization, enhance evacuation
route efficiency, and guide targeted staff training and preparedness initiatives. Furthermore, given the increased
frequency and urgency of evacuations in conflict-affected regions such as Ukraine, precise estimation of evacuation
times is essential for safeguarding children and effectively mitigating risks during emergencies.

Future research will involve controlled experimental evacuations to collect empirical data on movement speeds,
flow densities, and capacities of children aged 2-3 and 4-6. These studies will also examine the impact of specific
architectural elements, such as external evacuation stairs (type C3), to refine regulatory guidelines further and
improve emergency preparedness protocols within preschool educational facilities.

Keywords: evacuation, evacuation simulation, fire safety, preschool educational institutions
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