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MOBLIBHUM JOJIATOK 3 EJEMEHTAMMY JOIOBHEHOI PEAJIBHOCTI JIJI5
MOIIYKY AYJIUTOPIi TA EBAKYAIIII 3 BYAIBJI

AHoranis. CrarTsi HpHCBS4YeHAa po3poOli MOOUIBHOrO J0/aTKa, MPH3HAYEHOTO JUIS IIOIIYKY
HeoOXiHOT ayuTopii B eBHilM Oy/IiBIIi, HEpeBipIli MOXKIIMBOCTEW eBaKyallii 3 HOro J0MOMOrow B
Ha/3BUYAHHUX CHTYalisiX, 30KpeMa 3 KOPIyCY IHXKEHEPHO-TEXHOJIOTIYHOrO (aKyJabTeTy
[TontaBchKOro Aep>KaBHOTO arpapHOrO YHIBEPCHUTETY, a TAKOXK HABYAHHIO CTY/ICHTIB Opi€HTAIil B
HeBiOMiN OymiBIi 3a JOMOMOIrOK JOJaTKa y MeKaxX BHUBYEHHs aucuuiuiinu «besmeka
KUTTEMsLTbHOCTIY. [IpoBenenuii anaiiz moaiOHUX mporpam st OpieHTarii y He3HaioMii OymiBimi
MOKa3aB, W10, 3a3BHYail, Taki MOOUIbHI JONATKM BHKOPHCTOBYIOTHCS 3 METOK HaBYaHHS
MOBO/DKEHHS B HA3BUUAMHUX CUTYallisX. THM caMUM BH3HAY€HO HEOOX1IHICTh pO3POOKH BIACHOT
MporpamH 1 JJisl TOUIYKY ayauTopii, 1 JJisl opieHTauii B HaJA3BUYalHUX CUTYalisx. Benuky yBary
MIPUCBSTYEHO pOo3poOIIi iHTepdeticy Ta qu3aiiny nojarka B nporpami Adobe XD. Po3pobneno maker
CTOpIHKH 3 TOUIYKY ayJHMTOpii, IO CKIAIAEThCS 13 cXeMH Koprycy (akyabTeTy Ta MO JJIs
BBEJICHHS IU()POBOTO 3HAYCHHS ayJUTODIi, IKy TOTPiOHO 3HAHTH. PO3p00IEHO MaKkeT CTOPIHKY IS
MIOITYKY IUIAXIB €BaKyalii, 0 Ma€ IOJATKOBO BiAMITKY pPO3MIIIEHHS KOpHCTyBada Ha CXeMi
OymiBili, BIAMITKH TOTEHIIMHOTO MOJOKEHHS HEOE3MEeKH Ta IUIIXH eBakyallii. Y poii irpoBoro
pymis it po3podku mporpamu oopano Unity i3 mabmonom 2D Mobile Core. Ilig wac
MIPOEKTYBAHHS TOJIOBHOI'O MEHIO HAaBEACHO CKPINTH MEPEXO0/iB MiXK CIIeHaMH nofaTka. Po3pobieno
CXEeMy aJrOpUTMy pPOOOTH TPOrpamMH 3 MOMIYKY ayIOWTOpii Ta HAMCAHO BiAMOBIMTHUHA CKPINT
oIyKy HeoOXimHoi ayauTopii MoBoto C#. CrieHa MmoImyKy Mae Iojie UIsi BBOAY HOMepa ayauTopii,
KHOTIKY MOYaTKy TOIIYKY Ta CXEeMYy IOBepXy OymiBii. 3HaileHe MPHUMIIICHHS IiJICBIYyEThCA
3€JICHIM KOJIhOPOM, UMM ITiIKa3ye KOPUCTYyBaueBi HanpsM MapiipyTy. ClieHa eBaKyallii JormoMarae
BU3HAYUTH IIUTSIXH BUXOAY 3 OY/IiBIi B HAI3BUYANHNX CUTYyamisix. s iHTYiTHBHOTO KOPUCTYBaHHS
JOAATKOM ITiJl 9yac poOOTH MaHOI CIIEHW BilOOpa)KaroThCs TEKCTOBI IiIKA3KH, SKi TOIMIOMAararoTh
BKa3aTH BIacHe Micie mepeOyBaHHSA Ta pkepeno HeOesmeku. CkaHyBaHHA IUIaHY eBaKyarlii
3aco0aMM  JIOMOBHEHOI pEajbHOCTI  MPOrpaMd  JIONOMAararTh aBTOMAaTHYHO BH3HAYHUTH
MicIle3HaXO/LKeHH KoprucTyBada. [1i yac Buknamanas auciuiniiad «be3mneka sKUTTeIisUTbHOCTI»
Oyro po3pobiieHo nabopaTopHy poOOOTY, NPH BHKOHAHHI SKOi CTYJEHTH BHUBYAJIN YMOBHI
MTO3HAYCHHS 1 3HAKHU Ha IUIaHi €BaKyallii, Ha0yBaJld HABMYOK YHTAaHHS HEBiZOMOi cXxeMu OymiBii, a
TAKO)X PO3BUBAJM BMIiHHS Opi€HTalii, 30KkpeMa i 3 BHKOPUCTaHHSAM JOJaTKa. MOMIIHMBOCTI
po3pobieHoi HaMu mporpamMu Oyino mepeBipeHo Ha BHOIpIi, sika ckimamanacs 31 107 3100yBadis
pi3HUX cremiagbHOCTeH yHiBepcuTeTy. IliIcyMKOBE ONMUTYBaHHS 3700yBadiB MPO KOPHCTYBAHHS
JIOATKOM ITOKa3aJI0 IIO3UTHBHY HOTO OLIHKY.
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Byno po3pobneno mabopaTopHy poOOTY, TpH BHUKOHAHHI SIKOI CTYIEHTH BHBYAJIH YMOBHI
TI03HAYEHHS 1 3HAKW Ha IUIaHi eBaKyallii, HabyBajIu HaBMYOK YMTAHHS HEBIZJIOMOI CXeMH OyaiBIIi, a
TaKOX PO3BUBAJIM BMiHHS OPi€HTYBATHCh Y OyIiBIIL.

Karo4oBi ciaoBa: MoOUIbHMI MOAATOK; MOLIYK ayaWTOpii; opieHTamiss B Oy[iBIi; eBakyalis;
Haa3BU4anHi cutyarii; Unity; Vuforia.

1. BCTYII

CroroHi Bce OUTHIIOTO 3HaYCHHS HAOyBa€ MUTaHHA €()EKTUBHOTO BUPILICHHS HAYKOBHX
1 MPUKIAAHUX TpoOsieM HaBirauii Ta OpiEHTYBaHHS B OOMeXEHOMY IpocTopi. buibliicTh
BIJOMHMX TEXHIYHUX BUpIIIEHb 11€1 IpobieMu crpsiMoBaH1 Ha 3a0e3neueHHs HpopMaliitHOT
MIATPUMKA KOPUCTYBaudiB 13 pPIBHUMHU IJEHTU(]IKAIIIMU TpU HaBiralii B CKJIaJHUX,
0araTOpIBHEBUX 1 PO3TaTyKEHUX OYIIBIISX.

ByniBni Ta TepuTopii CydacHUX YHIBEPCUTETIB HYAaCTO € JOCUTh CKJIaJHUMHU, 13 BEJIUKOIO
KUIBKICTIO Mara3uHiB, oQiciB, 3MMOBHX CaJliB 1 MOJIIB PI3HOTO NMPU3HAYEHHS. 3 LI€T IPUUUHU
CHOTOJIHI HEOOX1THO MPHUAUIATA OCOOTWBY yBary JIeTKid, IMIBUIKIA Ta HaAIMHIN HaBiramii B
YHIBEPCUTETCHKUX MICTeukax Ta ix mpumimeHHsX. CydJacHI YHIBEPCUTETH € Ba)XJIMBHUMHU
[IEHTPaMU OCBITH, HayKH Ta KYJIbTYPH, 1 IIIOIHS BEJIMKA KUTBKICTh JIIOJIEH BIIBIAYE iX 3 PI3HUX
npudnH. KoHKypcaHTH, CTyIeHTH, OJIMITIIIlI, HOBI BUKJIaJa4l Ta BiIBiAyBadl, sIKi HE 3HAOMI
3 po3TallyBaHHAM OyAiBenb Ta 0(iciB, — yci HOTpeOyI0Th 3pY4YHOI HaBiraiii Ha TEpUTOpIi Ta B
OyxiBiax yHiBepcutety [1].

KpiM Toro, cboromHi iCHye TEBHHH PU3UK MMOTPANHWTH B HAA3BUYAWHY CHUTYaIlilO:
MoKeXka, 3aMiHyBaHHA a00 TMOBITpsSHAa TpUBOra. Y TaKOMY BHUIAJIKy HEOOXITHO BKUTH
TEPMIHOBHX 3axOJlIB 1 €BAaKyIOBAaTHCh sKOMoOra MmBHAMIE. HasBHICTP TUIBKH OJIHOTO
3arajibHOBIZIOMOTO BHXOAY a00 MOTO HEIOCTYIHICTh MOXKE MPU3BECTH JI0 TIAHIKW Ta TUCHSBH,
10 30UThIITYE PU3UK MTOPAHEHB Ta CTBOPEHHS KPUTUYHOT CUTYAITIi.

IlocTanoBka npodJiemMu. 3 OTJISATy Ha 3a3HAYCHE MOYKHA 3pOOWTH BHCHOBOK, IO JY)KE
4acTO BUHUKAE HEOOXIAHICTh MOIIYKY ayJAUTOPid B HEBIIOMIiN OyaiBIIl Ta MOXKEKHUX BUXO/IIB
JUTSI IKICHOT Ta MBHUAKOT eBakyairii. OHUM 13 HIIAXIB pO3B’sI3aHHS JaHOT TPOoOJIeMu € po3poOKa
Ta BUKOPHUCTAHHS CIEIIaIbHOTO MOOUIBHOTO JIoJaTKa Ha cMapT(dOHi, IO J03BOJISIE 3HAUTH
MOTPIOHY ayaUTOPIF0 1 MOXKE JONMOMOTTH 3a0€3MEUYMTH IIBHJKY PEaKIliio Ta ePEeKTUBHY
KOOpAMHAIID B pa3i Haa3BHUaHMX cuTyarid. [TomiOHmMii mogatok Moxke OyTH OCOOJIHMBO
KOPHUCHUM ]ISl JTFOJICH, 110 MaOTh OOMEXEeHY MOOUTbHICTh ab0 iHIII 0COOJUBOCTI 3/I0POB’S,
yepes IO iX eBaKyallis B HaJ3BUYAaWHUX CUTYallisIX MOXeE TpUBATH AoBIIe. Takok BUHMKIIA
npoOiiemMa HaBYaHHS OpieHTAIIl BiABiAyBauiB y OyIiBJi SK y 3BUYAlHMX yMOBax, TaK i B
HAJ3BUYAHUX CHUTYyallisIX, KOJIM BaKJIMBAa KOXHA CeKyHaa. Tox peanizaiiro HaBUaHHS
CTYICHTIB 3 Opi€HTallii B HEBiMOMiil OyAiBiIi 3a IOMOMOIOI0 J0JaTKa MOKHA peani3yBaTu B
MeXaxX BUBUEHHS AUCUUILIIHU «be3neka »KUTTENIIbHOCTD).

AHaJii3 ocTaHHIX Jociigxennb i myOaikaniii. [HdopmaniiiHo-KOMIT IOTEpHI TEXHOIOT1T
HaOynu IIMPOKOTO BHMKOPHCTAaHHS B pPI3HOMaHITHUX c¢epax, 30KpemMa 1 B OCBITI.
JloCiDKEHHSIM TEXHOJIOTiT HaBYaHHS B YyMOBax 1H(OPMAIiHO-OCBITHBOTO CEpeJOBHIIA
3aiimaroThest: B. B. Omiitnuk, O. M. Camoiinenko, 1. B. bamyposceka ta H. A. [louenko [2].
I'pyna Buenux Ha yodi 13 [Tabno ITanno Keppa (Pablo Pando Cerra) [3] npoBenu nocmipkeHHsS
3 MOE€THAHHS TPAAULIIHHUX METOJIMK HABYAHHS 1 BUKOPUCTAHHS CIEIIaIbHOTO IrPOBOTO MO
BeOcepeloBUIla  Ta MOOUIBHMX HpUCTpoiB. YwucieHHl myOmikamii O3HaHOMIIOIOTH 3
MPAKTUYHUM 3aCTOCYBaHHSM MOOUIPHUX MpPOTpaM, 30KpeMa 3 eJIeMEHTaMHU JOMOBHEHOI,
BIpTYalbHOI Ta 3MIIIAHOI peabHOCTEH i Yac BUBYECHHA mareMatuku [4], ¢isuku [5], [6],
ximii [7], Giozorii [8], imkenepuux aucuuruiid [9], [10], [11], oxoponu mparii [12], Ge3neku
KUTTEAUIbHOCTI [13], [14], [15] Ta iHIIUX HaBYATBHUX IPEIMETIB.
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OcTtanHIMH pOKaMu OUIBII TOCTPO MOCTA€ MUTAHHS OpieHTalii B Oy[iBii, a KUIBbKICTH
3aI[iKaBJICHUX KOPHUCTYBayiB, IO MOTPeOYyIOTh HAaBiramiiHoi momomoru, 3poctae [16].
Hagiramis juis He3psuux abo Jrofed Ha Bi3Kax; YNPaBIiHHA KPU30BUMHU CHUTYallisIMH B
OyAiBIISIX HAPUKIIAJ, TPOTHITOKEKHHUN 3aXUCT; JONOBHEHA PEATBHICTH [UIA irop, Typu3My abo
HaBYaHHS MAPO3UTIB EKCTPEHOI TOTOMOTH — IIe JIMIe Jeski 3 Oe3mocepenHix cdep
3aCTOCYBAaHHS HaBiraiii Ta opieHTaIlii B MPUMILIEHH] 1 OyaiBIIi B IIJIOMY.

Hagiramiiina indopmanis 3a3Budaii orpumyersesi 3 2D-kpecnenukiB. PeanbHuii craH
NPUMIIICHHS, 30KpeMa IOJIOKEHHS 1 TeOMETpis BIIKpPHBAaHHS BIKOH 1 JBEpei, a TaKOX
HasBHICTh TEPEIIKOJ, 3a3BUYail irHOpyeTbes. Y poboti [16] po3pobiaeHo MeToIoJoTio
TUTAHYBAaHHSI HANpsAMY NEpecyBaHHS B MPUMINIEHHI Ha OCHOBI TPUBHUMIPHOTO MAacHUBY TOYOK,
SIKI BUKOPHCTOBYIOTbCSI HE TUIBKH JJISi PEKOHCTPYKIIi ceMaHTWyHO Oaratux 3D-moneneit
MPUMILLEHb, ale W U1 BUSBJICHHS MOTEHUIMHUX MEPelIKOoJ NpU IUIaHyBaHHI IUIAXIB Ta
MapHIpyTiB BiAMOBIIHO IO PEaTbHOTO MPUMIIIIEHHS.

HaBuanHs Ta HaOyTTsI NPaKTUYHMX HABUKIB €BaKyallli 3 IPUMILIEHHS TaKOXX MOKJIMBO
peanizyBaTd 3a JOMOMOTOI0 JOJATKIB Ha MoOUThHMX mpucTposx. Kararaii Karan (Cagatay
Catal) [17] pa3om 3 Kojeramu po3poOWIM Ta BIPOBAIWIM B YHIBEPCUTETCHKOMY MICTEUKY
CtamMOynbCKOTO YHIBEpCHTETY KYIbTypH HOBY CHUCTEMY HaBYaHHS e€Bakyallii. Y Mexax
JOCHIKEHHsT Oylio po3pobieHo MOOUTRHUN JOJATOK, o Tpaioe Ha miatdopmi 10S 3
BUKOpHUCTaHHIM (peitmBopky ARKit. Jlana nitoTHa mporpamMa npu3HayeHa JJis BIAYYTTS CIIeH
KaracTpo( miJ yac HaBYaHHS €BaKyallii Ta J03BOJIsi€ BUKOPUCTOBYBATH BIPTYyasibHI IPEIMETH,
HaTpUKJIaJ, BOTHETaCHUK. BOHa MpOTOHYe TpW CIieHapili poOOTH: y BHIAAKY 3eMIETPYCY,
MOKEX1 Ta XIMIYHOT aTakwy.

Jlxeitme Crirenn (James Stigall) 1 [llapan [1lapma (Sharad Sharma) [ 18] na 6a3i Android
3 BukopuctanHsMm Unity ta Vuforia cTBOpmIM MOOUTRHUN J0JATOK JOMOBHEHOT PEAIbHOCTI
(MARA) nns nomomMoru KOpHCTyBadaM MPU €BaKyallii 3 OyiBJi Yy BUNAAKY HaI3BUYAHUX
CHTYALiH, SK-OT I0’KeKa, AKTHBHI OCTPLIN a00 3eMieTpyc. Moro MOXIMBOCTI TepeatadaroTh
BUKOPUCTAHHS IHTENEKTYalbHUX BI3yalbHHX IIJKA30K, LI0 BKa3ylTh KOPUCTyBayaM Ha
BHUXOJH 1 TOTIOMAraroTh €BaKylOBaTUCS 3 OymiBIIi.

VY nmocmimxenHi [ 19] kosekTHB aBTOPIB M KepiBHUIITBOM Xipoyki Mimyxapa (Hiroyuki
Mitsuhara) mokasanu BJIaCHUI MPOTOTHI CUCTEMH HAaBYAaHHS €BaKyallii Ha OCHOBI CIIeHapliB,
sKa HaKJIaJa€ TPUBHMIPHY KOMIT'IOTEpHY rpadiky KaTtacTpo(pIYHHX CHUTYyaIliil (TMOXKexi Ta
3aBajiM) Ha 300paXCHHS B peajlbHOMY dYaci. PO3pOOHMKHM BHKOPHCTOBYBAIM TEXHOJIOT1i
ARCore Ta Unity3D ans manmieTiB Ta cMapTdOHIB, 110 MpaIoTh Ha 6a31 Android.

Cumynsiis 3MilIaHOT PEeaJIbHOCTI MOKE BHUPIIIUTH MPoOJIeMy Kpamioi MiArOTOBKH
MEJIMYHUX MpaliBHUKIB. MeTa nociimkenns [20] moJsraia B OLIHIN TEXHIYHUX 1 HETEXHIYHUX
HABUYOK CTYJIEHTIB-aHECTE310JIOTIB, Kl Opaiy ydacTh y CUMYJISAIIl MOXKeXi B OMepariiHii B
yMOBax 3MilIaHoi peanbHOCTL. [ imiTamii mOoXeXi Ml Yac CHUMYIALIl Tpoueaypu
TPaxeoTOMii CTYAEHTHU-aHECTe310JIOTH BUKOPUCTOBYBAIU TapHITYpU JOMOBHEHOI PEaIbHOCTI
Magic Leap OneTM. TexuiuHi Ta HETEXHIYHI HABUYKH OI[IHIOBAIHCH BHKJIaJa4aMH 3a
JOTIOMOTOI0 YEK-JIHCTa. YYAaCHHKH MPOJIEMOHCTPYBAJIM BHCOKI TOKa3HUKH TEXHIYHHUX 1
HETEXHIYHUX HABUUYOK B YIPABIIHHI CUMYJIbOBAHOIO MOXKEXKEIO B ONEpaLliiiHIM.

3 iHmoro OOKy, HEOOXIJHO BpaxOBYBaTH 1 IMCHUXOJOTIYHMHA CTaH JIOAEH miJ dac
Haa3BUYaiiHuX cutyanid. Crarts [21] mpucBsdeHa aHaiily MOBEAIHKM IIOJUHU T 4Yac
BIPTYaJIbHOTO 3€MJIETPYyCy, SKHi OyB BIATBOPEHHI 3a JOMNOMOIOI0 CHCTEMH BIpTYyalbHOi
peanbHOCTI Ha OcHOBI VR-okymspiB. B excnepumeHTi B3stin y4dacTh 83 M0OpOBOJBII, SAKi
NepEeXXUIIU TIOBHUH BIpTYyalbHUHN 3eMJIETPYC 1 €BaKyallito 3 Oy/AiBJIi JIIKapHi MicIs 3eMIIETPYCYy.
Jlis BU3HAUEHHS TMOBEIIHKOBOI MOCIIJOBHOCTI YYaCHHKIB OYJIO TPOBEICHO OJHOYACHUI
BepOaNbHUI aHali3 Ta PETPOCIEKTUBHUHN BiJjeoaHaNi3 iX MOBEIIHKM B CUCTEMI1 BIpTyaJbHOI
pEaNbHOCTI.
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Ornsin nitepaTypHUX JKepen MoKa3aB Jo0CUTh mupoke Bukopuctanus IKT 3 enemenTamu
JOTIOBHEHOI Ta BIPTyaJIbHOI PeajbHOCTI IMiJl Yac HaBYaHHS eBakyauii 3 OyzaiBens. CHUIbHOIO
PHCOI0 BCIX JOCTIHKEHb € MPOBEICHHS HAaBYaHHS €BaKyallil i3 CIiBpOoOITHMKaMHM, SIKi 1 Tak
I00pe OpIEHTYIOTHCS B TOIIYKY EKCTPEHHX BHXOJIB Ta BiITOYYIOTh HABHYKM YHUKHEHHS
HeOesnek. BunaikoBsi xk BifBiyBadi y4acTi B HaBYaHHI HE OepyTh, a TOMY iM Oyze CKiIaHime
OpIEHTYBATUCh y HEBIIOMiil OyIiBJi HE TUIBKH I/l Yac HAI3BUYAWHUX CUTYAIlild, aie i mpu
3BHYAITHOMY TIOITYKY HE0OXiqHOT ayuTOpii 4 KaOiHeTy.

Mera nociaigkeHHsi. Mera 1aHOTO JIOCHIIPKEHHS IOJIATA€ B O3HAHOMIIEHHI 3 HAIIOO
pPO3pOOKOI0 MOOUTBHOTO JOJaTKa Ui TONIYKY ayJUTOpid Ta BUXOMIB IMiJI 4Yac eBaKyarii,
NepeBipIli MOKIIMBOCTEH 3 HOTO BUKOPHUCTAHHS, OpTaHi3allii HaBuaHHs CTY/AEHTIB 3 Opi€HTaIlil
y HEB1IOMIN OYJiBJI1 y MeKaX BUBUEHHS JAUCUUIUIIHU «be3neka KUTTENIBHOCT», a TaKOX
OI[IHIIl 1 BUMIPIOBaHHI HOTO CIPUHHATTS KOpUCTyBauaMu. Y JOJATKy BUKOPHUCTOBYHOTHCS
1H(GOPMaLIITHO-KOMIT FOTEpPH1 TEXHOJIOTII 3 €JIeMEHTaMHU JIOTIOBHEHOI PEaJbHOCTI B YMOBax
KOPIYCY IHXEHEPHO-TEXHOJIOTTYHOTO (akynbTeTy IlonaTaBchbKOro Aep:KaBHOIO arpapHOro
YHIBEPCHUTETY.

2. METOIUKA JOC/IIXKEHHA

2.1. ETanu npoeKTyBaHHsA AU3aHHY 10JaTKA

Po3pobka muzaiiHy MOOUTPHOTO J0JaTKa € OJHMM 3 B@KIWMBHX €TamliB y TMpOIECi
CTBOPEHHS Oy/b-skoi mporpamu. OUH 3 HAWOUTHIIT TOMYJIIPHUX IHCTPYMEHTIB JJISI PO3POOKH
mu3aiiny noaatkiB € Adobe XD. Experience Design CC (Adobe XD) — me BekTopHUi
THCTPYMEHT IPOEKTYBaHHs iHTEepdelcy KopucTyBada /sl BeOCalTIB 1 MOOUTBHHUX J0IaTKIB, 110
O0yB po3pobnenuii 1 Bumanuii Adobe Inc. Bin mocrymauit ajs macOS 1 Windows, a Takox €
Bepcii st 10S 1 Android, mo mar0Th 3MOTy MONEPEAHBO MEPETISHYTH Pe3yabTaT poOOTH
Ge3nocepeiHbO0 Ha MOOUIBHHX MPUCTPOSX. MOro CTBOPEHO sl AM3aifHepiB, KPEaTHBHHX
KOJICKTHBIB Ta OpraHizailii, SKuM HeOOXiTHO TBOPUTH IIIBHJIKO Ta sIKicHO. JlaHa mporpama — 1ie
e(eKTUBHUHN 1 MPOCTUH 3aci0, 10 J1a€ 3MOTy pO3pOOHUKAM 1 IU3aiiHepaM CTBOPIOBATH MPOCTI
Ta 3po3yMinl iHTepdeicn MOOUTLHUX MOJATKIB s IMUpOKoi ayaurtopii. IIpoexTryBaHHS
IM3aifHy J0JaTKa Ma€ TaKi €Talu: BU3HAYCHHS METH MPOTPaMH, CTBOPEHHSI MaKeTa, CTBOPCHHS
iHTEepdeiicy KopHucTyBaya, po3poOKa MPOTOTHILY, TECTYBaHHS 1 HAJAro/DKCHHS, a TaKOX
1HTEerpalis a1 po3pooku nmporpamu B Unity.

Ilin wac mepuioro ertamy poO3pOoOKH Ju3ailHy MOOUIBHOTO JI0JaTKa HEOOXiTHO
BHU3HAUUTHUCH 13 Horo metoro. Jlanuii eram gomomarae Kparie 3po3yMiTd elneMeHTd 1 GpyHKiii
porpamu; IUTbOBY ayIUTOPir0, IS SKOi NMPU3HAYCHHWH JOJATOK, a TaKOX 3aBJaHHA, SKi
KOPHCTYBa4 BUKOHYBaTHME 3 HOro nonomororo. JlogaTok, po3poOieHuii HaMu, Ma€e moABiiHe
MpU3HAYeHHS. 3 OJHOrO OOKYy, BIH IIOBHHEH JONMOMAaraTH BiIBilyBauaM iHXEHEpPHO-
TEXHOJIOTIYHOTO (PaKynbTeTy B MOILIYKY HEOOXiAHOI aynuTopii, a 3 1HIIOTO — MigKa3yBaTu
IUISAXY eBaKyallii i 4ac HaJA3BUYaHUX CUTYaIliil.

ITin gac gpyroro eramy OyJ0 3/1iiiCHEHO MPOEKTYBaHHS MakeTa gojaatka. Adobe XD mae
pi3H1 3aco00U A1 po3poOKK MakeTa, HapUKJIal, IHCTPYMEHTH Ul MaJlfOBaHHS JIiHIN, dopMm,
300pakeHb Ta HATUCAHHS TEKCTY. BaXKIMBO mepekoHaTHCS, 1[0 MaKeT MOOUTFHOTO J0JaTKa €
MPOCTUM Ta IHTYITUBHO 3pO3YMUTUM JJisi KOPUCTYBayiB. ['0JIOBHUI eKkpaH [d0JaTka Mae
iHpOopMalio Tpo HOro MpU3HAYEHHS Ta TpU 0a30BI KHOMKHU: JJS MEPEXOJy Ha CTOPIHKY 3
MIOIIIYKY ayAUTOPIi, AJIs Iepexoay Ha CTOPIHKY 3 MOIIYKY IUIAXIB €BaKyallii, A7 BU3HAUYCHHS
MICIIENIOJIOKEHHS [IIJISIXOM CKaHYBaHHS TUTaHY €Bakyallil B peXUMi JOMOBHEHOI PEalIbHOCTI.
MakeT CTOPIHKH 3 MOMIYKY ayAUTOPIi CKIAAA€THCS 13 CXeMU KOpITycY GaKylIbTeTy Ta MO s
BBEJICHHS IU(PPOBOTO 3HAYECHHSI HOMEPY ayAUTOPil, IKy TOTPIOHO 3HANTH. MaKeT CTOPIHKH 3
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MOIIYKY IIISAXIB €BaKyallii J0JaTKOBO MICTHTh BIIMITKY MicuenepeOyBaHHS KOPUCTyBaua,
BIIMITKH MOTECHIIIHHOTO TIOJIO’KEHHS BOTHIO Ta IIIJISIXK €BaKyallii.

[Ticnst cTBOpeHHs MakeTa BapTo po3podutH inTepdeiic kopucrysaua (Ul). Januii mporec
OXOILTIOE BHOIp KOJIpHOT cXeMu, HWpUQTIB, IKOHOK Ta IHIIUX EJIEMEHTIB, sKi OyayTh
BHUKOPHUCTOBYBATUCH y no1aTKy. Adobe XD npononye 6i0;1i0TeKy eneMeHTIB iHTepdeiicy, ki
MOJKHA BUKOPUCTOBYBATH sl cTBopeHHsT Ul Takox € MOKIHMBICTh 3aBaHTa)KEHHSI BIIACHHUX
PHCYHKIB.

@ynxkmionan Adobe XD 103BoJIsie CTBOPUTH BIpTYaIbHUN MPOTOTHIT JOJATKA, KU Ja€
3MOTY MpOTECTYBaTH poOOTy Horo iHTepdeiicy a0 MOBHOLIHHOI po3poOku. [y 1poro
CTBOPIOEMO IHTEPAKTHBHI €JIEMEHTH, TaKi SIK KHOTIKH Ta MEPEX0A1 MK eKpaHaMH (pUCYHOK 1).
[IporoTun TecTtyeMo 1 HaJlaro[KyeMo HOro poOOTy BIANOBIIHO A0 METH Ta 3aBAAaHHA
nporpamu. lle nae 3Mory BUSBUTH OMWIKH Ta MOKpaniuTH iHTepdeiic kopuctyBada. Adobe
XD Hagae IHCTpYMEHTH JJIs CHIUIBHOT pOOOTH HaJl MPOEKTOM, IO JI03BOJISIE IIBUIKO AUTUTHUCS
MaKeTaMH Ta MPOTOTUTIAMH 3 IHIIUMHU PO3pOOHMKAMU Ta AU3aliHEPaMHU.

“

Puc. 1. IIpomomun dodamxa 07151 nowyKy ayoumopii ma e8axkyayii 8 Ha036U4aAUHUX
cumyayisax

OcTanHiii eTan NpoEKTYBaHHA IW3aiHy nependayae iHTerpaiito inrepdeiicy MoOUIbHOTO
nojatka Juis po3poOku mporpamu B Unity. Jlanuii mporec nependadae eKCHOpPT Makera 1
npoToTUNy B Taki ¢opmaru, sk-oT PNG, SVG, CSS rta iHmi. Adobe XD nae 3Mmory
eKCIIOPTYBaTH MAaKeTH 1 NPOTOTHNHM B 1i (JOpMaTH, a TAaKOK BUKOPUCTOBYBATHU IIJIATiHU JUIS
eKCopTy y dopmarty, siKi HOTp16H1 JUIl KOHKpETHOI ruat¢opMu abo MOBH NPOTPAMYBAHHL.
Jns Oulbln  eeKTHBHOI IHTerpamii Iu3aiiHy B pPO3pOOKY PpO3pOOHMKM 1 JAu3aiiHepu
BUKOPHUCTOBYIOTh CUCTEMY YIPABIIHHA BepciiMu, Hanpukiazi, Git.

Tako BaXJIMBO TNEPEKOHATHUCS, W10 JAW3ailH MOOUIBHOIO J0JaTKa BiANOBiIA€
CTaHJapTaM IUIaTGOpMH, Ha sAKid BiH Oyne 3amymeHuil. Hanpukian, nogarok s i0S mae
BIJMOBIATH CTaHJapTaM Ju3aiiHy, 1o BcTaHoBieHi Apple, a momarok s Android —
crangaptam Google. Lle monomarae MOKpamUTH KOPUCTYBAHHS 1 30UTBIIMTH MMOBIPHICTD
YCIIIIHOTO 3aIyCKy MPOrpaMHu.
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2.2. Po3pobka gogarka B Unity

[Ticst 3aBepIIeHHST CTBOPEHHS IU3aiiHy MOOLUTFHOTO J0aTKa IS MONITYKY ayTUTOpii Ta
BHXO/IIB IiJ] 4ac eBaKyarlil mepexoauMo 10 po3pooku camoi mporpamu B Unity 2021.3.911.

V sikocti mabiaony Hamu BukopuctaHo 2D Mobile Core. [lane siipo HamamroBye irpoBHid
py1Iiii Ha po3poOKy caMe KIIACHYHUX MOOUTBHUX JIOJIATKIB.

CTBOpeHHsI TpOrpaMu PO3MOYMHANIOCH 13 3aBaHTaXeHHA myctoro moyiotHa Canva.
Po3mipu nmonotaa Bcranosmoemo 1080x1920 mikcenis, To6To 9:16. BizyanbsHi Ta iHTepakTUBHI
CKJIaJIOB1 OJaTKa po3MillyeMo Ha KOMIIOHEeHTi Panel, sikuii mepeiimeHoByeMo Ha Ha3By Home.
Jlu3aiiH TOJI0BHOTO MEHIO HAJIAIITOBYEMO BIMOBITHO 10 po3podieHoro makera B Adobe XD.
Ha pucysky 2 moOka3aHa KOMIIOHOBKAa ITIOYaTKOBOTO €KpaHa MOOUIPHOTO J0JaTKa,
peanizoBanoro B Unity.

@ B
File Edit Assets GameObject Component Jobs Window Help
@ AKY & B
= Hierarchy
+ -
R OHome

.| ()
Aonomora BigBigyBauam
nip, yac opieHTauii y kopnyci N23
InsiceHepHO-TeXHOAOTIUHArO daKkynbTeTy

MonTaechKoro AepXaaHAro arpapHora yHisepcurety

Mowyk ayantopii

EBakyauia y
HaA3BMHANHNX
cuTyauiax

CkaHyBatu
nAaH eBakyauyii

Puc. 2. Komnonoska 201061020 ekpana mooiibHo20 000amKka

VY HUKHIN 9YacTUHI eKpaHa 10/1aeMo Tpu KomnoHeHTH Button. KoskxHa kHomka 3a0e3meuye
nepexiJ Ha BINOBIAHY clieHy. Peanizaiis nepexoay 311HCHIOETbCA HACTYITHUM CKPINTOM:

public void Sceneloader (int ScenelIndex)

{

SceneManager.LoadScene (Scenelndex);

}
[Momryk aynuTopii peasiizoBaHO Ha OKpeMiii ciieHi mix Ha3zBoto 1Search, e 1 — e Homep

CIICHH, SIKHI 3aKJIaJICHO B IPOrpaMi IJisl IEPeXoy MK CIIEHaMU Ta KOMIIUISIIT 1oaaTka. Jlana
ciena (puc. 3) mae aBa ocHOBHI komnoHeHTH: Scroll View Ta Input Field. KommnonenT Scroll
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View MICTUTh BEpPTHKAJIbHUI TOB3YHOK IPOKPYTKM Ta PUCYHOK 13 CXEMOIO NOBEpXY
HaBYAJIBHOTO KOpIycy mig Ha3Boio ImgPlan. 3Bepxy, Haj KOXKHOIO KIMHATOIO CXEMH ILUIaHY
MOBEPXY, PO3MIIIEHO i aHAJIOT Y BUTJISAI 3€JICHOTO PUCYHKA 13 Ha3BoOIo, Hampukiad, Img307.
3a 3aMOBYYBaHHSM JIaHi PUCYHKH HEAKTHBHI, TOOTO HEBUAMMI. | CTAIOTh BUAMMHUMH TUTBKH B
pe3yabTaTi yCHIIHOTO X IMOIIYKY.

)

File Edit Assets GameObject Component Jobs Window Help

rrrrrrrrr

s Project
Puc. 3. Komnonosxa cyenu 3 nowyky ayoumopii

VY HWKHIA 4acTHHI eKpaHa po3MinieHo kKoMroHeHT Input Field mist BBegeHHS HOMepa
noTpiOHOi aymuTopii. 37iBa BiH MICTUTh IKOHKY 3 JIYIIOKO, IO IHTYITHBHO IiJIKa3ye Ha
MPU3HAYCHHS JaHOTO KOMIOHeHTa. llomryk ayaumrTopii 3miCHIOEThCS B TaKuWd CIrocio:
KopucTyBad BBOAUTH Yy noje Input Field, siky moTpibHo 3HaiiTu. CripaniboBye CKpPIlT HOLIYKY.
VY BuMajaKy, KOJIH BBEACHUN TEKCT CIIBMAJA€ 3 BIAMOBIIHUM TEKCTOM Y KOJi CKpiNTa, TO Ha
IUTaHI MOBEpXYy HOTpiOHA ayqUTOpis MMOYMHAE MiICBIYYBAaTHCh 3€JIEHUM KOJLOpOM. Cxemy
AITOPUTMY POOOTH MPOTPaMHU 3 MOIIYKY ayJAUTOPIii MOKa3aHO Ha PUCYHKY 4.

Hi

I

HaaeHIiCTb

BeegeHHs Homepa P MoTpiBHa ayauTopin
NATPIGHOI
MouaTok poBoTK Basa aatvx npo ayauTopii gns P Basi NiACBIYYETHLCA 3EMEHUM
BCI ayanTopli NOLIYKY 2yauTopi B Gas! KOMLOPOM

Gynieni AaHuX

o

Puc. 4. Cxema anzopummy pobomu npoepamu 3 nOUWLYKy ayoumopii
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Ckpint nomyky ayautopii Ne307 mMae Takuii BUTIISL:

public class TextControl : MonoBehaviour
{
public GameObject Img307;

[SerializeField] private Text inputText;
[SerializeField] private InputField inputField;
[SerializeField] private string MyText;

public void SavelInputText ()
{

MyText = inputText.text;
}

public void Subtract ()
{
if (MyText == "307")
{
Img307.SetActive (true) ;
}

else

{
Img307.SetActive (false);
}

CkpinT MICTUTH BiioMoOcCTl npo pucyHok GameObject Img307, a o0’extu inputText,
inputField, MyText mpommcani 3 BmactuBocTsMu SerializeField. O6’exkt inputText mae
iHbopMartito npo BBeneHUU TekcT y moje inputField. Jlns poGoTu 3 oTpuMaHMMH TaHUMH
KOMaHJI0I0 MyText = inputTexttext 3ammMCyeMO 11 y BUTIIsIAI 3MiHHOT string MyText. Komanmoro if
(MyText == "307")ITOPIBHIOEMO JIaH1, 110 3HaX01Thcst B MyText, 3 Homepowm aynurtopii 307. Skmio
BBEJCHUI TEKCT CIIBMAJAa€ 13 3aJaHuM HoMepoM, To 00’ekT Img307 crae BUAMMUM, TOOTO
aKTUBHUM — true.

Ounmienns Tekcrooro mnoJist Input Field BinOyBaeThcsl 3a paXyHOK KHOTKH Y BHTJISII

xpectuka BtnDelete, o po3mimena y npasiii yactuHi. PoboTa kHonku BtnDelete peanizoBana
3a JIOTIOMOTOO CKpINTa:

public void Reset ()
{
inputField.text = string.Empty;
}

Mo06inpHUI 101aTOK Mae noiBiliHe mpu3HayeHHs. KpiM momryky HeoOXiqHo1 ayauTopii,
BIH TAaKOX MiKa3ye Oe3MeuHi MUISIXHM BUXOY il Yac HaA3BUYaHUX cuTyaliid. Ha pucynky 5
[IOKa3aHO CLEHY /Ui JONOMOIM BUXOJAY IpU €Bakyalii. 3eJIeHUM MapKepoM Yy BHIJIAJIL
KparesabKy 300pakeHo oyaTKoBe nepeOyBaHHs KopucTyBaya nporpaMu. Cipi BOTHI BKa3ylOTh
Ha MOXJIMBY HeOe3IeKy: BOTOHb, TUM a0o0 pyiiHyBaHHs OyxiBii. KoibopoBHii BOTOHb OKa3ye
Ha peanbHy HeOe3MNeKy, 10 MomiuyeHa npu eBakyarlii. KomOiHamis 3eneHoro mapkepa Ta
KOJIbOPOBOTO BOTHIO 4Y€pe3 CKPINT aKTUBYIOTh BIAMOBIAHMN HUIAX eBakyallli, a 4epBOHI
MapKepH y BUIJIS11 KpaneJbKU MOKa3yloTh BapiaHTH 3aJIMIIEHHS Oy/IiBIi.
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Puc. 5. Komnonoska cyenu ons donomozu nio uac esaxyayii

PosrnssHemo po6oTy ciieHu A1 AOTIOMOTH ITif] 9ac eBaKyarlii Ha mpukiazil ayautopii 307.
KimuaTta BukoHaHa y BUTIsIAI koMroHeHTa Button307. JlaHa kHOmNKa 03BOJIsSIE BMUKATH Ta
Bumukatu GameObject Img307, mo sBase co00r0 3eMeHud MapKep y BHUTIISAI KpareabKH.
Amnanoriuno xommnoHeHTamu ButtonFirel ... ButtonFire5 € cipi ta xompopoBi BorHi. st
KOKHOI cHuTyarii eBakyarii po3pobneni wmapmpyta GameObject Marshrut307 1
Marshrut307_3.

CkpinT 1 AOTIOMOTH i1 9ac eBakyarlii 3 ayautopii Ne307 Mae Takuii BUTIIA:

public class DisableEnableObject : MonoBehaviour
{

public GameObject Img307;

public GameObject Marshrut307 1;

public GameObject Marshrut307 2;

public GameObject Marshrut307 3;

public void Button307()
{

if (Img307.activelnHierarchy == true)
Img307.SetActive (false);

else
Img307.SetActive (true);

}

public void ButtonFirel ()
{

if (Marshrut307 1l.activelInHierarchy == false && Img307.activelInHierarchy ==
true)
Marshrut307 1.SetActive (true);
else
Marshrut307 1.SetActive (false);
}
public void ButtonFire2 ()
{
if (Marshrut307 2.activelnHierarchy == false && Img307.activelInHierarchy ==
true)

Marshrut307 2.SetActive (true);
else
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true)

true)

true)

Marshrut307 2.SetActive (false);
}

public void ButtonFire3()

{
if (Marshrut307 3.activeInHierarchy == false && Img307.activeInHierarchy ==

Marshrut307 3.SetActive (true);
else
Marshrut307 3.SetActive (false);

}

public void ButtonFire4 ()

{
if (Marshrut307 3.activeInHierarchy == false && Img307.activelnHierarchy ==

Marshrut307 3.SetActive (true);
else
Marshrut307 3.SetActive (false);

}

public void ButtonFireb5 ()

{
if (Marshrut307 3.activeInHierarchy == false && Img307.activeInHierarchy ==

Marshrut307_ 3.SetActive (true);
else
Marshrut307 3.SetActive (false);

3a3Bu4aii, CIieHa JIsl JOMOMOTH ITiJ] 9ac eBaKyallii BAKOPHUCTOBYETHCS Ha JaOOpaTOPHHUX

poboTax y Kypci uBUTIbHOT 000poHU ab0 B peasIbHUX MOIsIX, TOMY B Iporpamy Oynu 101aHi
migka3ku 3 opieHTarii. Ha pucyHky 6 moka3zaHo mepIny MminKa3Ky s BUOOpY Micus
3HaXO/DKCHHS KOPUCTyBadya MOOLIHRHOTO JojaaTka. HacTymHa mimkaska jgoromarae BUOpaTw
JDKEpeio HeOe3IMeKH.

@ Evacuation - 2Evacuacia - Android - Unity 2021.3.9f1 Personal <DX11>

File Edit Assets GameObject Component Jobs Window Help

HeobxigHo Bu3Ha4wiTh Bawe
MicuenepeBysaHHA. INA LUBOTo BKaXiTh
HaruBnuxuy 0o Bac ayauTopin

BKA3ATA

Puc. 6. Opopmnenns nioxazox cyenu ons 0onomoau nio yac esaxyayii
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Cuena BHM3HAYEHHS MICLENONIOKEHHS CKAaHYBaHHSAM IUIAHy €Bakyalii B peXuMi
JIONIOBHEHOT peasIbHOCTI (PUCYHOK 7) Ma€e Kamepy JornoBHEHOI peanbHocTi ARCamera, 1imboBe
300pakenHs: ImageTarget nnst ckaHyBaHHs, a TakoK nojiotHo Canva, Ha SIKOMY pO3MilleHi
kHomka BtnBack st moBepHEHHST Ha TOJIOBHY CTOPIHKY Ta TeKCToBH eneMeHT Text «[lomryk
IUTBOBOTO 300payKeHHS ...». JIOMOBHEHY peabHICTh pearnizyBaiu 3acodamu Vuforia Engine. 3

HaBYAITLHOIO METOIO 32 IThOBE OYII0 0OpaHe 300pakeHHS TUIaHy eBakyallii Outs ayauropii 341.
@ Evacuation - 35can - Android - Unity 2021.3.9f1 Personal <D

File Edit Assets GameObject Component Jobs Window Help

Mowyk UinLoBOro 306 paKeHHs ...

Puc. 7. Komnonoska cyenu 0onogHenoi peanoHocmi 011 00nomo2u nio 4ac eeakyayii

CiieHa npamroe B TaKUi CIocio:

— BMHKA€EThCS Kamepa TejedoHa;

— TII0 UEHTpPy ekpaHa TenedoHa BimoOpaxkaeTbes TekeT «llomyk 1iIBOBOTO
300pakeHHSL. . .». 3BEPXY 3J1iBa pO3MillleHa KHOIIKA TIOBEPHEHHSI Ha TOJIOBHY CTOPIHKY B
Oy/ib-sSIKMI1 MOMEHT;

— HaBOJMMO KaMepy Ha PHCYHOK 3 IUTAHOM €BaKyallii Ta IepexoIuMo JI0 CIIEHH JIOTIOMOTH
mig yac eBakyamii. 3eleHuid Mapkep KOpUCTyBada TejedoHa aBTOMATHYHO
BioOpakaeThcs B ayauTopii 341;

— BuUOHpaemo Micie 3 Hebe3mekamu 1 MporpaMa noka3ye onTUMaIbHUM HUISIX eBaKyallii 3
OymiBIi.

3. PE3YJIBTATH JOCJIIKEHHSA

Jlns HaBuaHHS CTYJIEHTIB 3 OpieHTalii y HeBiIoMii OyiBii Ta eBakyallii, 30kpema i 3a
JIOTIOMOT010  J1ojlaTKa, Oynao po3poOneHo nabopatopHy poOoty 3 nucuuiuiind «besneka
KUTTeAIBHOCT. Ha maboparopHhiit poOoTi 3100yBadi OCBITH BUBYAIM YMOBHI TO3HAUYEHHS 1
3HaKM Ha IUIaHI eBakyallii, HaOyBaJl HaBUUKM YUTAHHS HEBIIOMOI CXeMHU OYHIBIII, a TaKOX
PO3BHUBAJIM BMIHHS OPIEHTYBaHHS.
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OmiHKy 1 BHUMIPIOBaHHS CHPHUUHATTS KOPUCTYBauaMH pO3POOJIEHOTO MOOLIBHOTO
J0J]aTKa BU3HAYAIM CIIOCOOOM OMHUTYBaHHS Ha OCHOBI QHKETH MPO MPUHHATTS TEXHOJOTIT i1
Yac BUBYCHHS AUCHUILTIHY «be3neka sKUTTESIIBHOCT.

OmnwuryBanns mictuio 10 3anurans:

Q1. Byno nerko 3po3yMiTH IHCTPYKIIii 10 poOOTi 3 JOAATKOM;

Q2. 3namobmock HebaraTo yacy, moO HABUUTHUCS KOPUCTYBATUCS JOATKOM;

Q3. lanuii mo1aTOK MPOCTUH Y BUKOPUCTAHHI;

Q4. BuxopucTaHHs J10/1aTKa MOJICTTINIIO OS3NIEUHY eBaKyaIliro 3 OYIiBIIi;

Q5. Mos B3aemoJist 3 JOJIATKOM HiTKa 1 3p03yMiia;

Q6. B3aemoist 3 101aTKOM HE BIMAarae BiJi MEHE BETMKHX PO3yMOBUX 3yCHUJIb;

Q7. Janwuii 1o1aTOK IIKaBO BUKOPHUCTOBYBATH;

Q8. MeHi nerKo 3MyCUTH J0JIaTOK POOUTH Te€, 110 5 XOUY;

Q9. 4 BneBHeHMI, 1110 10JATOK Ja€ MEH1 MPAaBUIIbHI IHCTPYKIIIi;

Q10. JlomaTtok HEe Ma€ SBHUX HEIOIKIB.

Biamosini naBanucek 3a 5-0anpHOMO 1Ikanoro Jlalikepra: 1 — MOBHICTIO HE 3rOJIEH; 2 — HE
3rojieH; 3 — BaXKKO BIAIMOBICTH; 4 — 3Tr0JIeH; 5 — MOBHICTIO 3TOJIEH.

[lepen omnuTyBaHHSM KOpUCTyBadaM OyiaM HaJgaHi IHCTPYKLII 3 BHUKOPUCTAHHS
MOOUILHOTO JI0JaTKa. ¥ ChOTo B €KCHEpUMEHTI B3suid y4dacTh 107 3100yBaviB OCBITH MEPIIUX
Ta apyrux KypciB [lonTaBchKOro Aep:kaBHOTO arpapHOTrO YHIBEPCHUTETY HACTYITHHX TPYIL:
075SMAPO_11, 073MEHOGx_12, 073MEHO6_11, 208Alon 21, 208Al6x0_22,
3CATD)om_24[2](Al), 133I'Moa_11[1](MB,2 p.), 133I'M6a_21[1](MB, 2 p.). Ha pucynky 8
nokazaHo mpoBeaeHHs KoHcynbTauii B rpymi 3C(IT®D)on 24[2](Al) mo poboti Ta
MOXJTMBOCTSIMHU TIPOTPaMH 13 cumyJisiiero it podotu B Unity.

Puc. 8. Koncynomayis cmyoenmis no pobomi 3 000amxom 3 ypaxy8aHHaM tio2o
Modicnugocmet

JlaHi, oTpuMaHi 3a jnomomMororo Imkanu Jlalikepra, aHalmi3yBajJl TaKUMH CIIOCOOaMM:
PO3paxyHOK CEpEeJHbOI0 3HAYEHHS; PO3PaXyHOK MeEJiaHH; pO3PaXxyHOK CTaHAAPTHOTO
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BigxuieHHs. PesynpTatu po3paxynkis 3acobamu Excel naBeneni y tabmuui 1 Ta BimoOpaxeHi
Ha PUCYHKY 9.

Tabauys 1
PesyiabTaTi cIpUiiHATTS KOPUCTYBa4YaMH Po3po0JieHOro MOOLIILHOTIO 101aTKA
Howmep
A Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 | Q10
Cepennc | 45 | 46 | 47 | 44 | 44 | 46 | 40 | 43 | 45 | 38
3HAa4YCHHIA

Meniana 5 5 5 5 5 5 4 4 5 4

CrannmapTtHe
BIIXWJICHHS

0,53 | 058 | 0,50 | 0,89 | 0,69 | 0,76 | 0,89 | 0,72 | 0,60 | 0,82

CepenHe 3HAYCHHSI OIIHOK YCiX PECHOHJICHTIB OOYMCITIOBAIIN JUISI KOYKHOTO 3alTUTaHHS
okpemo. J[7s 11boT0 J0/1a7M BC1 YMCIIOB1 3HAYEHHS OalliB, OTPUMAHUX BiJ YCIX OMUTAaHUX HA
JaHe MMAUTAaHHS, 1 TOIUTHIIA Ha 3aTaJIbHY KUTHKICTh YYaCHUKIB. Y PE3yNIbTaTl OTPUMAIIA BUCOKUM
pe3ynbTaT CEpeaIHLOTO 3HAYCHHSI, M0 BKA3y€ HA T€, IO OUTBIIICTh PECTIOHICHTIB MO3UTHBHO
CTaBIISITHCS IO TOCTABJICHUX MUTaHb. HeoOXiMHO BiI3HAYMTH, IO CEpeHE 3HAYCHHS HE A€
iHbopMallli mpo Te, SK PpO3MOAUIeHI BimmoBimi. g IBOTO CKOPUCTATUCH IHITUMH
CTAaTUCTUIHUMU TTOKA3HUKAMH, SK-TO MeJllaHa 1 CTAaHJAapTHE BIAXUJICHHS.

“I “l “l “l “l “I ||| ‘|I “I |||
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Puc. 9. Pezynomamu onumysauns cmyoeHmie

Po3paxoByroun MeniaHy pa3oM i3 cepeaHIM 3HAueHHSM, MOXKHAa OTpUMAaTH TOBHY
iH(OpMallito Ipo PO3MOAUT BIAMOBLAEH 1 OLIIHUTH CKOLIEHICTh BUOIpKU. MesiaHa Moxe OyTH
KOPHCHOIO JUTSl PO3YMIHHS TOTO, SIK PO3MOAUTMINCH OLIHKHM Ha IIKaji. Sk BUIHO 3 rpadika Ha
pUCYHKY 9, MeniaHa OnM3bKa O cepeHboro 3HaueHHs. Jlanuil akT BKazye Ha HOPMaJIbHUN
pO3MOILT BiAMOBiAEH, TOOTO OUIBIIICT, OMUTAHUX OIIHWIA POOOTY 3 MOOUIBHUM J0JIaTKOM
NpUOJIM3HO OJJTHAKOBO.
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XapakTepuUCTUKOIO, sKa IOKa3ye, HACKUIBKH OTPUMaHi JaHl TICJIS ONUTYBaHHS
BIIXWJISIIOTBCS Bl CEPEeHBOTO 3HAYCHHS, € CTaHIApPTHE BIiIXWIeHHS. BHCOKI 3HAYCHHS
CTaHJAPTHOTO BIIXUJICHHS BKA3YIOTh Ha Te, 10 JyMKH YYaCHHUKIB OIUTYBaHHS BiIPi3HAIOTHCS,
a HU3bKi — TIOKA3YI0Th, IO BIAMOBiNI OJU3BKI IO CEPETHBOTO 3HAYCHHS.

Po3paxyHOK CTaHIAQpTHOTO BIIXWJICHHS ISl aHANI3Y JaHUX, OTPUMAaHUX 32 JOTOMOTOIO
mkanu Jlaiikepra, 3aificHIOBaIH 32 GOPMYIIOF0:

2= w?
o= [ ®

0e: X — KOJCHA 8ION0GIOb, |1 — CePeOHE 3HAYEHHS, N — 3a2albHA KIIbKICMb 6I0N0GIOeII.

Pesynbratu po3paxyHKy CTaHAAPTHOTO BIAXUJICHHS JUIsl OKPEMOTO MUTAaHHA B TaOIuII 1
MOKa3ajy, 110 JIaHl MOKa3HUKH HE MEepeBUILYITh oAuHHULI. Lle cBIAYMTH PO OJHOPIAHICTH
BIJIMTOB1/IEH OMUTAHUX, 10 OJU3BKI JO CEPETHHOTO 3HAUCHHS.

[Muranns Q1 crocyBanocs JErKOCTI PO3YMIHHS THCTPYKINM 1 cepeHE 3HaYeHHS OYJ0
po3paxoBaHne sk 4,6 npu meniani 5 6aniB. Lle cBiquuTh npo Te, M0 HCTPYKILIi OyIu IpOCTi Ta
3po3ymil ydacHukaM. Bimmosini Ha nmutanas Q2 y 4,6 GaniB mokasaiu, IO ISl HaBYaHHS
KOpPHUCTYBaHHS TOJAATKOM He0OXimHO Majo 4dacy. [Tutanus Q3 crocyBaioch MpOCTOTH poOOTH
3 JI0JIaTKOM, 1 pe3ysbTaT OyB MO3UTHUBHO MiATBEPKEHUH OIIHKOIO B 4,7 OaniB. Cepenni 6anm
B 4,4 oqunaunp Ha nuTaHHs Q4 Ta Q5 cBiguaTh PO 3pO3YMUTY B3aEMOJIIO 3 TOAATKOM, SIKUI
MOK€ JOMOMOITH O€3MeUHO eBaKkyroBaTtucs 3 OyaiBii. PezynpraT y 4,6 6aniB Ha nutaHHs Q6
3aCBIYUB HU3bKi BUTPATH PO3YMOBHUX 3yCHJIb Tij] YaC KOPUCTYBAHHS T0JaTKOM. BinnoBias Ha
nutanas Q7 ckimamae 4,0. Orxe, OUTBIIOCTI 3 ONMUTaHUX OyJIO I[IKABO BHUKOPHUCTOBYBATH
JOJATOK JUIS TIONIYKY ayJIUTOpPi Ta IOMOMOTH NMpH eBakyarii. Pesymerar y 4,4 GamiB Ha
nutanHs Q8 mokasye, o OUTBIIOCTI OMUTAHUM CTYICHTaM BAAJIIOCh 3MYCUTH JI0JAaTOK POOUTH
npaBuwibHI 1ii. [Iutanas Q9 cTocyBajgocs BIEBHEHOCTI B TOMY, IO BOHU OTPUMYIOTH
MpaBWJIbHI IHCTPYKINi, 1 pe3ynbrar ckiaB 4,5 npu Memiani 5 OamiB. OTxe, omuTaHi
MATBEPAWIN, IO OTPUMANH Bi MTpoTpaMu MpaBwWibHI iHCTPYKIii. Pesynbrar Q10 ckimas 3,8
OaJliB BOJHOYAC CTaHAAPTHE BIIXWJICHHS 30UIbIIMIOCH 0 0,82, 10 CBIAYUTH IIPO PO3MOALT
BIJIMTOB1JIEH OMUTAHUX MPO BIACYTHICTh HEMOJIKIB 10aTKA.

PoGora 31 cTyAaeHTChKMMH TpylaMH BHU3Ha4yHWJia HACTYIHI IepeBaru po3poOieHOro
MOOUIBHOTO JIOJaTKY:

— IHTYITUBHO JpYXHIH 1HTEpEiic;

— TPOCTHUIl Y BUKOPHCTAHHI;

— y po0oTi He ToTpedye BUXOy B IHTEPHET;
— BigcyTHs npuB’s3ka 10 GPS-nasiranii;

— TIpaIffo€ Ha BCIX MOJACIAX CMapTQOHIB.

4. BUCHOBKU TA HEPCIIEKTUBH INOJAJIBIINX JOCJILI)KEHD

OTtxe, mpobiiema opieHTallii B He3HaoMii Oy[iBil Ta MOIIYKY O€3MeYyHHMX MUISAXIiB
eBaKyallii y HaJ3BHUaiiHUX CUTYaIisIX TOCUTh nomrpeHa. [IpoBeneHi 1ociimkeHHs BUSHAYMITN
OCHOBHI €Tanu po3poOKH MOOUIBHOTO J0AATKa, L0 MPU3HAYEHUH I MOIIYyKY HeoOXinHOT
ayaUTOii Ta IMIIAXIB BUXOIB IPH eBaKyallii. Floro MoXHa BUKOPHCTOBYBATH K 15 HABUAHHS
CTYHCHTIB 3 oOpieHTalii B HeBimomiii OyxmiBmi mnpu BuBYeHHI aucuuiiiHu «be3neka
KUTTEABUIBHOCTI, TaK 1 B pealbHUX yMOBax HaJ3BHuailHux cutyanii. Ilig yac po3poOku
MpOrpamMu BEJIHMKY yBary NpUAUIHIN HE TUIBKA IPOrPaMHOMY KOy, @ IPOCTOTI BUKOPUCTAHHS
KIHIIEBUMH CIIO’KMBavaMH 1 ii iHTepdeiicy.
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Po3po6nennii MOOUTEHUI 101aTOK Ma€ Taki MOKJIMBOCTI:

—  3JIHCHIOE TIONTYK HEOOXiqHOT ayIuTOopii B OYyIiBIi;

—  HaJIa€ KOPUCTYBAUYEB1 IUIaH MOBEPXY OYIBIIL JJIsl KPAIIOTO PO3YMIHHS 3HAXOIKCHHS
MIEPEXO/IiB T BUXO/IIB;

—  HaJae HCTPYKIIi Ipo eBaKyarlito 3 OyIiBJIi Ta 3HAXOAUTh HAHOMMKUUi a00 Kpamuit
BHXI/I.

I'oToBHii 104aTOK OYJI0 MPOTECTOBAHO HA YYaCHUKAX HABYAJIHLHOTO MPOIECY MEPIINX Ta

APYrux KypciB pi3HUX CHEIIiaTbHOCTEH y MeKaxX BUBUEHHS Kypcy O€3NeKH >KUTTEIISUTBHOCTI.
Ycporo B nmociikeHHi B3simM ydacte 107 3m00yBaviB OCBITH, 3 SKMMH Oynu TpOBEACHI
KOHCYJIbTAIlll 10 po0OTI 3 JOJaTKOM Ta MpakTU4HI (BUILE - 1a0opaTopHi) poboTH. st oriHKN
MOXJIMBOCTEH TmporpamMu Oyja0 TMPOBEACHO ONUTYBaHHA, IO MicTwio 10 mnurasp 3
OIIHIOBaHHAM 3a mikayioro Jlalikepra Bin 1 1o 5 G6amiB. Pe3ynpTaTé po3paxyHKy CEpeIHbOTO
3HAYEHHS, MEJ[IaHU Ta CTAaHAAPTHOTO BIAXWUJICHHS OTPUMAaHUX JAHMX MOKA3aJld OJHOPIIHICTD
BIJIMOB1/IEH Ta MO3UTUBHY OIIHKY J0JIaTKa.

[1]

[2]

(3]

[4]

[5]

[6]

[7]

Becinu 31 cTyeHTaMH TOTIOMOTJIA BU3HAYUTH HANPSIMU TIOJAITBINNX JIOCITIHKEHB!

—  OIIIHWUTH PI3HMIIIO Yacy OpIEHTAIll] Ta eBaKyallii 3 Oy/aiBJl 3 BUKOPUCTAHHAM JoJaTKa
1 0€3 HBOTO;

— Wi Yac MOWYyKy ayauTopii Oyyno O JOLUIBHO MOAATH ILISAX BiJ BalIoro MicCls
nepeOyBaHHs 0 HOBOTO, a HE MPOCTO IMO3HAYATH KOJBOPOM TPUMIIICHHS, SKE
MoTpiOHO 3HANTH;

— BapTo J0JATH JI0 MPOrPaMU: MOKIMBICTh MOLIYKY ayIUTOPii B IHIIMX KOpIycax
YHIBEPCUTETY; IUIaH TEPHUTOPIi 3 yciMa OymiBISIMH YHIBEPCHUTETY; MOXKIIWBICTH
MOITYKY HaHOIMKI0TO O0MOOCXOBHIIIA;

— mnoegHaty (yHkmii momyky aymutopii i3 ACY IIJIAY, mo6 micns meperyismy
PO3KJIay 3aHATh MOXHa OYJI0 IMIBHUIKO 3HAWTH HEOOX1THHUI KaOIHET.
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Abstract. The article is devoted to the issue of developing a mobile application designed to find the
necessary audience in a particular building and help during evacuation in emergency situations, in
particular, in the building of the Faculty of Engineering and Technology of Poltava State Agrarian
University, testing its capabilities, as well as organizing training for students on orientation in an
unknown building using the application as part of the discipline "Life Safety". The analysis of
similar programs for orientation in an unfamiliar building showed that such mobile applications are
usually used to teach how to behave in emergency situations. Thus, the need to develop our own app
for both audience search and emergency orientation was identified. Much attention is paid to the
development of the interface and design of the application in the Adobe XD program. The layout of
the audience search page was developed, consisting of a diagram of the faculty building and a field
for entering the digital value of the desired audience. The layout of the page for finding evacuation
routes was developed, which additionally has a mark of the user's location on the building diagram,
marks of the potential position of danger and evacuation routes. Unity with the 2D Mobile Core
template was chosen as the game engine for developing the application. When designing the main
menu, scripts of transitions between scenes of the application are provided. A diagram of the
audience search algorithm was developed and the corresponding script for finding the required
audience was written in C#. The search scene has a field for entering the classroom number, a button
to start the search, and a diagram of the building floor. The found room is highlighted in green,
which tells the user the direction of the route. The evacuation scene helps to identify ways out of the
building in case of emergency. For intuitive use of the application, text prompts are displayed during
this scene to help you indicate your location and the source of danger. Scanning an evacuation plan
using augmented reality helps the app to automatically locate the user. In the course of teaching the
"Life Safety" discipline, a laboratory work was developed where students studied the conventions
and signs on the evacuation plan, acquired skills in reading an unknown building layout, and
developed orientation skills, including using the app. The capabilities of the program we developed
were tested on a sample of 107 students of various university specialties. The final survey of
applicants about the use of the application showed a positive assessment.

Keywords: mobile application; audience search; building orientation; evacuation; emergency
situations; Unity; Vuforia.
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