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Bunyckna kBagijikaniiina 6akanaBpcbka poodora: 74 c., 19 puc., 5 nonar.
Tema: 1o1aTOK JIs TIOIITYKY PO3Bar 3 BUKOpucTaHHAM Unity Ta TOMOBHEHOT PEATBHOCTI.

O06’exT HOCTIKEeHHsI: aHATITUYHI AaH1 11010 TPOBEACHHS JIIOJIUHOIO BUILHOTO Yacy

Ta CKJIaJIHICTh OpraHi3allii BIaCHUX 3aXO/IiB.

MeTta pobdoTH: po3poOUTH MporpaMHe 3a0e3MeueHHs, 0 BUpIITyBaio 0 npobdiemy

BUOOpY JIFOJIMHOIO CTIOCOOY MPOBEJIEHHS BUIBHOIO Yacy Ta OpraHizailii BIacCHUX 3aXO0/1B.

IIpeamer gocaigkeHHsI: TEXHOJOTIi JIOMOBHEHOI pEANTbHOCTI y TMOEIHAHHI 3

IHTepaKTUBHOIO KapToro Ta Unity.
Pe3yabTaTn 10C/IiIKeHHSA:

JIOCTIIKEHO MOXIIMBOCTI 3aCTOCYBaHHS JOMOBHEHOI peajbHOCTI Ta UNity y cdepi
pPO3BUTKY ocoOucTocTi. CTBOPEHO NPOTOTUII HOBOTO MPOAYKTY y cdepi MOIyKy Ta
opranizaiii 3axoaiB. OTpumaHa peaizallisi TPOrPaMHOTO MPOAYKTY 3MOXKE JIOMOMOTITH
KOpPUCTyBauy y BHOOpI BapiaHTIB MPOBEJCHHS CBOTO BLIBHOIO Yacy Ta IOIIMPEHHI
iH(popMalIii Ipo CBOi BIACHI 3aXO0/H.

BucHoBok:

B pe3ynbTaTi podoTn 0yi10 po3pobiIeHO MPOrpaMHUi MPOAYKT, IO MITr OM BUPIIIUTH

JOCIIHKEeH] MPoOJIeMH Ta 3MIT OM MOKPAIIUTH JIOJCHKY KUTTENISIIBHICTD.



AHHOTALIMSA

BoinyckHas kBanudukanuoHHas daxkagaBpckas padora: 74 c., 19 puc., 5 nonar.

Tema: npunoxxeHue JJ1s MOUCKa pa3BiedeHul ¢ ucnonb3oBanrem Unity ¥ JOMOJTHEHHOU

PEaTbHOCTH.

O0beKT mucC/IeOBAHUS: TIPOBEACHUE YEIOBEKOM CBOOOJHOTO BPEMEHH U

CJIOKHOCTb OpTaHHU3alluHU COOCTBEHHBIX MepOHpHHTHﬁ.

Heanr padoTwl: pa3paboTaTh MPOrpaMMHOE OOECICUYCHHE, pemano Obl MmpodieMy
BbIOOpa 4YEJIIOBEKOM Crmoco0a TPOBEACHUS CBOOOJHOTO BpPEMEHH U OpraHU3alUH

COOCTBEHHBIX MEPOIPUSITHIA.

HpelIMeT HCCJIEea0BaAHUA: C(bepa JKHU3HHU 4YCJIOBCKA, CBA3aHa C €ro ColuuaJIbHbBIMH

OTPEOHOCTSIMH.

Pe3ynbTaThl  HMCCJEIOBAHHWS:  HCCICAOBAaHBI  BO3MOXKHOCTH  MPUMCHECHHUS
JOToJIHEHHOW peanbHOCTH U Unity B cdepe pa3zsutust tnaHocTd. Co31aH MPOTOTHIT HOBOTO
NpojayKTa B 00JacTH IMOWCKAa M OpraHu3anuu MeponpusaThit. [lomydeHHas peanu3amnus
IPOTPaAMMHOTO TIPOTYKTa CMOKET IIOMOYb ITOJIB30BATEIIO B BRLIOOPE BAPUAHTOB MPOBEICHUS
CBOEro CBOOOJIHOTO BPEMEHHM W PACIPOCTPaHCHHH WH(OpPMAIIMH O CBOMX COOCTBEHHBIX

MEPOIPHUATHSX.
BeiBOI:

B pesynbrare paboThl ObUT pa3paboTaH MPOTPAMMHBIA MPOIYKT, KOTOPHIA MOT OBI
pElINTh  HCCIEAOBaHBI  MPOOJEMBI HW  CMOT OBl  YIAy4YIIUTh  YEIOBEYECKYIO

KHN3HCOACATCIBHOCTD.



ANNOTATION
Final qualifying Bachelor's work: 74 pages, 19 pictures, 5 adds.
Topic: Entertainment search application using Unity and augmented reality.

Object of research: the person's spending of free time and the complexity of

organizing their own events.

Purpose of the work: develop software that would solve the problem of a person's

choice of a way to spend their free time and organize their own events.
Subject of the study: the sphere of a person's life is connected with his social needs.

Results of the study: it has been found the possibilities of using augmented reality
and Unity in the field of personality development. A prototype of a new product in the field
of search and organization of events was created. The resulting implementation of the
software product will be able to help users in choosing options for spending their free time

and disseminating information about their own events.

Conclusion: as a result of the work, a software product was developed that could solve

the investigated problems and could improve human life.
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HEPEJIIK YMOBHHUX ITO3HAYEHb, CUMBOJIIB, OIMHUILlb, CKOPOYEHD I

TEPMIHIB
b - 0aza maHux
IC - iHopMmalliiiHa cuctema
ooI1 - 00’ €KTHO-OpIEHTOBAaHE MPOrpaMyBaHHS
oC - ormepailiiina cucrema
I - IIPOTPAMHUN MPOIYKT
3 - porpaMHe 3a0e3rneyeHHs

CYbJ - cCUCTEeMa YIpaBIiHHA 0a3aMu TaHUX
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BCTYII

AKTyaJIbHICTH po00TH

BbutbmiicTe mrofei nepekoHaHi, M0 HaWBaXXIUBIIIUMH Y KUTT1 € MPOEKTH, poOoTa,
HaBYaHHS, IPUTOJIU, TOCATHEHHSI Ta iHIIe. Koy neBHa cdepa He po3BUBAETHCS TaK MIBUIKO,
K XOTUIOCh O, KOJIM METa HE JIOCATAETHCS HEOOXITHUMU IHCTPYMEHTaMH, TO y 0aratbox
HacTae Tak 3BaHe "Buropanns'". Jtoqu pokaMu >KMBYTh Ha TOHJaJIKax, JIe 3aB3sATa Iparsd
3MIHIOETHCSI HA BUTOPAHHS - 1 TaK IO KOJTY.

HacmpaBzi Bci npoeKTH 1 KUTTEBI MJIaHU OYYIOThCS Ha OJHAKOBIM AJi BCIX OCHOBI.
Ile ¢di3uka, T10, pexuM, COH, pecypc, Oe3rneka Ta BiAMOYMHOK. OTXke, SKICTh opraHizarii
KUTTS CYCIUIHCTBA 1 JIIOJIMHU HAMNpsMy 3ajieKUTh BIJ IIUX UYUHHHUKIB, 30KpeMa BIJ
BIINOYMHKA. Pe3epBu eHeprii KOXKHOrO 3 UJIEHIB CYCHUIbCTBA MAalOTh 3/aTHICTb
BUYCPITYBATHCS, a JUIS X BiTHOBJICHHS BKpai mMoTpiOeH BinmoynHok. Ha HpOTO, SIK TIpaBuUIIO,
BUJUISIIOTH TaK 3BaHUM “BUTbHUIN~ yac. CaMe MO3BULIS K YaCTHHA BUIBHOTO 4acy, HaJae
MOJIMBICTh HE TUTbKH BIJIHOBUTH 3aIlacl €HEPTii, a I03BOJISE MOEIHYBATH B HBOMY Pi3HI
BUJW MJISUTBHOCTI, SKI TMO3UTHBHO BIUTMBAIOTh HAa IHTEJIEKTyalbHYy, TBOpUY, (i3UUHY i
BUPOOHUYY c(hepu JIOACHKOT KUTTEAIITBHOCTI. Lle 1ae MOKIMBICTh MOEIHYBATH KOPUCHE 3
npueMHUM. SIKiCHO c¢opMoOBaHE MO3BULIS - YaCTHHA JKHUTTS, SKy BECh 4Yac MOXKHA
BIOCKOHATOBaTH. J[O3BULIS Hamae JIOMUHI PECYpCH 1, 3a IMPABUIBLHOTO BHKOPHUCTAHHS,
MOKpAIly€e 3arallbHUU PIBEHb CAMOIMOYYTTA. 3aBASKA HbOMY, CydacHa MOJIOAA JIOJIMHA
MO>K€ PO3BUBATH 0arato CTOPiH CBOEI OCOOMCTOCTI, Y TOMY YMCII1 BIIACHUN TaNaHT. AJe IJis
IIOTO HEOOX1THO MaTH MPABWIBHUI Ta CEPHUO3HUI MIAXiJ 10 BUOOPY BIAMIOYMHKY, 30KpEMa
YCBITOMJIIOBATH WMOTO HEOOXIHICTh Ta BIUIMB HAa 3arajibHe CaMOIMOYYyTTS Ta BIIACHHM
100poOyT. YCBITOMJICHHSI IIOTO JOMOMOKE TOTIM OOWpaTH MPABWIBHUNA Ta KOPUCHUU
CIIOCiO TIPOBEACHHS JTO3BIILIA.

JInst 61TBIIOCTI JTFOICH PI3HOTO BIKY, CaMe JIO3BLUIS € TOJIOBHUM JIKEPEIIOM 37100y TTS

HOBUX 3HAOMCTB, KOMYHIKaIlii Ta yacom Jijist X001, camopeadizaiii. Ha xans, pamioHaipHe
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BUKOPHUCTAHHS JTO3BULIA 3311 BUKOHAHHS KUTTEBOT METH Ta caMopeaiizallii e He cTanu
3BHUKOIO Ta 3araJIbHONPUHHATOIO MO3UIIIEI0 Y CYYaCHUX peaisiX.

BinbHuii yac ykpaiHChKa MOJIOJb IIPOBOJIMUTH 3/1€OLIBIIIOTO 332 TaK 3BaHUM «TTaCUBHUM
no3BULIsIM» abo Ha mnpuponi. [lomynspHumu € W po3BaKalbHI BHIM JO3BULIA, SKI
noTpeOyIoTh MaTepiaJibHUX BUTpPAT: KIyOH, Kade, KIHOTeaTpu, akBanapku touo. TpetuHa
MPUCBSAYYE BUIbHI XBUJIMHHU CBOEMY X001. Ha BUO1p BUy 103BULIS BIUIMBAIOTh PiBEHb OCBITU
1 MaTepiaJbHOrOo OJaronoyyyus, THUI TOCEJIEHHS 1 PEerioH MpOKHUBaHHS, CTaTh 1 BUJA
3aifHsaTOCTI. Hampukian, »KuTenl CUIbCHBKUX PETiOHIB YacTille MpOBOASTh 4Yac Ha
JTUCKOTCKAX, aJDKE TaM HE TaKWW BETUKHA BHOIp po3Bar, 10 TOTO X - IHIIMH CepemHil
npuOyTOK, a OTXKe, IHIITNUK OFJKET 711 OpraHizallii BIAIMOYHHKY.

Cepenniil noxia Ta MarepiajibHe 3a0e3MeUeHHs MPSAMO BIUIMBAIOTH HA BUOIP CIOCO0yY
NPOBEACHHS BUIRHOrO dYacy. HaWHWKYOI0 TOMYJSPHICTIO Y MOJOMI KOPUCTYHOTHCS
Jep>KaBH1 KyJBTOCBITHI 3aKjaau, 010J110TeKu, X04a BOHU, K IIPABUJIO, € 0€3KOIIITOBHUMH.

[Topsin 13 BeaukuM BUOOPOM cepea BUIIB Ta CIOCOOIB BIIMOYMHKY ICHYE BEIHKa
KUIbKICTh HEJIOJIIKIB Ta MPpOo0JIeM, SIKi BAHUKAIOTh came y cdepi qo3BuIs. HaliromosHima -
PO3IOBCIOKEHICTh BIZICYTHOCTI KYJIbTYPH JO3BULIS CEPE MOJIOII.

[Ilo6 BupimmTH Taki mpoOiemu, MOTpiOHO iX 3HaTH. OTXKE, BUBYCHHS IHUTAHb,
MOB'SI3aHUX 3 CYNEPEUYHOCTAMH CPEepH TO3BLLISA, JOTIOMOXKE PO3BHUHYTH IHTEPEC JIOJICH 10
TEMH BUKOPUCTAHHS BUILHOTO Yacy. KpiM Toro, 1ie J0ImoMoXe CTBOPIOBATH aKTyaabH1 JJIs
BUJM BIAMOYMHKY, SIKI HE TUIBKM BUKJIHMYYTh 1HTEpEC, a Ie W HaAaayTh MOIITOBX IS
KyJIbTYPHOTO PO3BUTKY i PO3BUTKY NYXOBHHX MOTped. OTxe, mpodiema € akTyalIbHOIO 1 11
HEOOX1HO BUPINTYyBaTH.

Takum urHOM, KpiM BUBYEHHS MPOOIIEM JO3BULISL, HEOOXITHO 3aMaTUCS TPUBUTTIM
MOJIOZII HOBHX IIHHOCTEH. Lle MOXITMBO POOMTH TUTHKK 32 HASBHOCTI aJIbTEPHATUBHOTO
BIIMIOYNHKY, SIKHH 3aIliKaBUTh 1 HAOYHO MTOKAXE CBOIO KOPHCTh.

JKuBe criyiKyBaHHS Billirpa€ BayKJIMBY POJIb B PO3BUTKY Ta KUTTI roAnHU. He MoxkHa
VSIBUTH BCEOIYHO PO3BUHEHY OCOOMCTICTH, SIKa BECh Yac CHAWTH BJIOMAa Ta CIUIKYETHCS

TUIBKM B COIIAJIbHUX Mepexax. AJKe KOXKEeH MOTpaIUIsiB Yy CUTyallilo, KOJH XOTIB Ou
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MOTYJISITH 3 JIPY3sIMU, ajie HaBiTh HE 3HA€, Kyau O cxomuTu. JlaHa cuTyallis THUIIOBA IS
CYy4YacCHOT'O MOKOJIIHHS, a/1)K€ MU 3BUKJIM, 10 BUOIp pOOIATH 32 HAC 00 MAaKCUMAJIbHO HOTro
CIPOIYIOTh. BUTBIIICTE MpoOrpaM MpaIoTh 33 AITOPUTMaMHU, Mi0UpaloUn HalIliKaBiIlIe.
BuOip - numm HaTUCHYTH Ha MOTPiOHY Kiapimry. ToMy momyk HiKaBUX 3aX0J1iB HABKOJO
9acTO BUTICHIETHCS MEPETIISAIOM YEPrOBOTO POIIMKY, aJPKE HE IOCTATHRO MPOCTO BIAKPUTH
KapTy Ta MOJAUBUTHUCS Ha PI13HI CKBEPH, KIHO, T€aTPH.

Ils mpoGiema € ocHOBHOMW y AaHiit poOoTi. Ile Bu3HaYae 1i akTyaJIbHICTh Y PI3HUX
aCIeKTaXx XUTTEISUIBHOCT1 HAIIIOTO Yacy.

IHopiBHsIHHS p0o00OTH 3 BiTOMHMMHU PO3B'sI3aHHAMHU NPOOJIEMH

Ha manwii MOMEHT mpo0JieMa BUTPATH BUIBHOTO Yacy BUPINIYEThCS MO-pizHOMY. Jlo
TaKUX METOJIB MOKHA BITHECTH TIATHOPMHU ISl CAMOHABYAHHS 3 BiJICOYPOKAMHU, CEPBICH
JUISL TIeperJIsiy Bijeo Ta (GuIbMIB, COIIadbHI MEPEXi, €JIeKTPOHHI KHIDKKU. KoxeH 3 1ux
BapiaHTIB MPOBO/KCHHS BUILHOTO Yacy MOYKE MAaTH SK MO3UTHBHUI BILIMB HA JIFOJMHY TaK
1 HI.

IIpo6Jsema, Mo BUPIIYETHCH - 11€ PO3BUTOK OCOOMCTOCTI, @ OCOOJIMBO MOJIOJOTO
MIOKOJIIHHSA, €KOHOMIsl Yacy KOPUCTYBadiB, CTBOPEHHS YMOB JJisi OLIBIII KOPHUCHOTO Ta
I[IKaBOTO MPOBOKEHHS BUIBHOT'O Yacy, opraHizallii BIaCHUX 3aXOJliB Ta 3aJy4Ye€HHS HOBOI
ayJIUTOPIi.

Mera i 3agaui po6oTn

Mertoro GakanaBpCbkoi poOOTH € po3poOJICHHS IPOrpaMHOro 3a0e3rnedeHHs, M0
JIOTIOMO>K€ JIFOJTMHI 3 TTONTYKOM BapiaHTiB MPOBEJCHHS CBOTO BUILHOTO YaCy Ta CTBOPEHHSIM
BJIACHUX 3aXO/IiB.

O06’ekTOM I0CJIIKEHHS € aHATITUYHI JaHl M[0JI0 MPOBEACHHS JIFOJIMHOIO BUTBHOTO
Jacy Ta CKJIQJIHICTh OpraHi3allii BJaCHUX 3aXO0/iB

IIpeaxMeToM mOCHiAKEHHSI € TEXHOJOTIi JOMOBHEHOI pPEajbHOCTI y MO€JHAHHI 3
IHTepaKTUBHOIO KapToro Ta Unity.

MeToau a0CTiAKeHHS
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Jlis nocsarHEeHHS MeTH Oyiau BHUKOPUCTaHI METOAM 3 BUKOPHUCTAaHHS JOMOBHEHOI
peanbHOCTI, AITOPUTMH AHAITI3Y MOJIOKEHHS 00’ €KTIB y MPOCTOPI, Ta MOOYOBH iX.

HaykoBa HOBH3HA OTPUMAaHHUX pe3yJIbTaTiB

JIoCITiPKEHO MOXKIIMBOCTI 3aCTOCYBaHHs JOMOBHEHOI peanbHocTi Ta Unity y chepi
po3BUTKY ocoOuctocTi. CTBOPEHO MNPOTOTUII HOBOI'O MPOAYKTY Yy cdepl MOIIYKYy Ta
oprasizaii 3aXo/IiB.

IIpakTHYHe 3HAYEHHS OJIEP:KAHUX Pe3yJIbTATIB

OTtpumaHa peaiizalliss TPOrpaMHOTO MPOAYKTY 3MOXKE JOIMOMOTTH KOPUCTYBady Y
BUOOpI1 BapiaHTIB MPOBEACHHS CBOIO BUIBHOTO 4Yacy Ta MOIIMPEHH1 1H(opMallii mpo cBOi
BJIACH1 3aXO0/IH.

Oco0ucTnii BHECOK

1) 3anpornoHOBaHUil MigXi/] 10 BUPIIIEHHS MPOOJIeMU MPOBEICHHS BUTLHOTO Yacy;

2) CTBOpEHHS MPOTOTHUITY MPOTPAMHOrO 3a0e3MEUeHHs, 10 3MOIJI0 O BUPINIUTH

npooemy.

Hyo6aikamii

3a pesynbTaTaMU HAyKOBHX JOCIIIKEHb, MPOBEJACHUX y OaKaJIaBpChKid pPoOOOTI,
MiATOTOBJIEHO JOMOBIAb JJII ydYacTi B MDKHApOAHIM HAayKOBO-TEXHIYHIA (axoBiit
koH(pepeniii “8-ma CximHo-EBporeiickka koHpepeHiis MaremaTudHi Ta MporpamHi

texuouorii Internet of Everything”.
CrtpykTypa Ta 00csr podooTH

Po6ora BukiameHa Ha 74 cTOpiHKaxX IPYKOBAHOTO TEKCTY, SIKHM CKJIANA€ThCA 13
BCTYITY, YOTHPHOX PO3/ILIiB, BACHOBKIB, CITUCKY BUKOPUCTAHUX JKeped. Pobora mictuth 19

PUCYHKIB Ta 5 10JIaTKiB.
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PO3J1J 1
AHAJII3 TIPOBJIEMU, TOCJIKEHHS B MIPEAMETHIN OBJIACTI
1.1Anani3 BILUIMBY BiIIOYMHKY HA 310POB’sl JIKOAMHHI

JIoCHiJPKeHHsSI OCTaHHIX POKIB CBiT4YaTh, IO 370POB'S KOXKHOTO  BU3HAYAETHCS
YMOBaMH 1 ciocoooM XUTTs Outbil HIK Ha 50%. 3 1bOro MoxHa 3pOOUTH BUCHOBOK, IO
3HaYyHa YacTHHA JA00pOOYyTYy Ha SKICHOTO XUTTS - L€ MpaBUJbHA OpraHizaiis AO3BLLIS, Y
TOMY YMCJI1 1 PyXOBOi aKTUBHOCTI. OCTaHHS € O€3yMOBHOIO CKJIa/I0BOIO HKUTTENISIIBHOCTI.
Came opraHi3oBaHa pyXOBa aKTUBHICTh CIPHSE BEJICHHIO 30POBOTO CIIOCOOY KHUTTS,
MOTIEPE/IKYE PO3BUTOK OXKHUPIHHA (B siKOTO cTpaxaaroTh 13% wnacenenns mianetu; 30%
CTpaXXJaloTh BiJ 3aliBoi Barw). Tako) BOHA ITO3MTHBHO BILJIMBA€ HA 3arajbHUH PiBCHb
CaMOIIOYYTTS: PYX CIpHsie BUPOOJICHHIO eHA0P(DIHY - TaK 3BaHOTO “ropmoHy mmacts’. Lle
BCE MOKpAaIlly€e IMYHITET, 3MEHIITY€ BIUIMB IIKIIJIMBUX 3BUYOK HA OPraHi3M 1 MO3UTHBHO
BIUIMBA€E Ha ncuxiunuid cran. Cepen Jtojiel, M0 BeyTh aKTUBHUN CIIOCIO JKUTTS, 3HAYHO
MEHIIIE CITIOCTEPIraloThCs acoIliabHI MPOSBY Ta JCTIPECis.

He3Bakaroum Ha BHUIIEHABEACHI 3arajibHOBIMOMI (aKTH, HaWyacTiie MU He
JTOTPUMY€EMOCS HOPM (Di3MYHOT aKTUBHOCTI: Opak yacy, odicHa poOoTa Ta IHII YHHHUKH
4acTO 3aBaKalOTh MPOBOJMTH JOCTATHIO KUIBKICTh Yacy y pyci. AKTUBHE BIIPOBAJKCHHSI
KOMIT'FOTEPHUX TEXHOJIOT1H PI3KO 3HU3HIIO pyXOBa aKTUBHICTH SK JITEH, TaK 1 Jopociux. Sk

HACJII0K, TIJBUIIIMBCS BIICOTOK JIFOACH 3 O0CIa0JICHUM IMYHITETOM.

1.1.1 BapianTu BUOOpY THIY BiIMOYHNHKY

HeoOxignuii piBeHb pyXOBO1 aKTHBHOCTI — OOCST 1 3MICT PyXOBOi aKTUBHOCTI, IO
3abe3reuye MPUPOJHIO MOTPEeOy JTIOMUHM Yy pyci 3a/uIs 3MIIHEHHS Ta 3a0e3leUeHHS B
MOJANBIIIOMY CBOTO 3J0pOB’s. BiH cmpusie He TUIBKA 3aralbHOMY IOKPAIIEHHIO
CaMOTIOUYTTA, a e W € NpodiITaKTUKOK HEIHPEKIIHHUX 3aXBOPIOBAHb, ITiJIBHUIIYE
npare3gatHocth. Came TOMy y 0aratbox cy4acHHX odicax 3apa3 BIPOBAJAWIN OKpeMi
KIMHATH-PYXaHKU YU CIOPT3aJIW: MPOAYKTHBHICTH MPSMO TOB’Si3aHA 3 PyXoM. Ale Jis

SKICHOTO (pOpMYBaHHS JO3BULISI, HEOOXITHO MOENHYBATH Pi3H1 BUAM BIIIOYUHKY.
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1.1.1.1 AKTUBHUI BIAIOYUHOK

Crnoci0 mpoBeJeHHs BUIBHOTO 4acy, B IPOIIEC] sIKOro ocoba 3aiiMaEeThCsi BHUJIAMU
JISITBHOCTI, 110 MOTPEOYIOTh aKTUBHOI (P13uuHOi poboTH opranizmy. [lepexiig Bia 0HOTO
BUJY JIJIBHOCTI JI0 IHIIOTO(3MiHA AaKTUBHOCTI) € €JEMEHTApHOI MOTpebdoro
NCUX0(13UYHOro 370pOB’S.

[Tpuknaay aKTUBHOTO BIANOYMHKY: TYPU3M, aJIbITiHI3M, BEJIOCIOPT, TeHIC, (yTOOMI,
JIerKa aTjieTuKa Ta 1HIIl.

1.1.1.2 ITacuBHUI BiAIIOYUHOK

BinmounHoOK miJ yac sIKOrO BIACYTHS aKTHBHA PyXOBa JISUIBHICTH Ta BiOYBA€THCS
pekpeartiss MO3KOBUX KJiTUH. Lle neperisa kiHo(p1TbMIB, COH, YUTaHHS KHUT TO110. OCHOBHA
MeTa TaKOTO BiIIOYMHKY: HaJIATH CIIOYYTTS BiTHOCHOTO CIIOKOIO.

1.1.1.3 Kom6GinoBaHuii

KoMOinoBaHu#t BU BIATIOYMHKY - 11€ CHHTE3 aKTUBHOTO Ta TACUBHOTO BiJIMOYHHKY, Y
AKOMY HEMOXJIMBO BHUOKPEMHUTH TOM uM 1HImuUN crtadH. [lig wyac Takoro BIAMOYMHKY
30UTBIIYETHCSA €EKT BIHOBICHHS MPaIle3aTHOCTI.

OTxe, MOXKEMO TIWTH BUCHOBKY, IO JO3BULISA 32 MEXaMH JIOMY Oyje MO3WTHBHO
BILJIMBATH HA MTOETHAHHS PI3HOMAHITHUX (DOPM BIIMIOYMHKY, OCTIPUSIE PO3BUTOKY JIFOTUHHU.
CTBOpeHHMI J0MAaTOK J03BOJUTH 3POOUTH HACEJEHHS 30POBIMIMM, IIACIUBIIIAM Ta
MOKPAIIUTh 3aTraJIbHAI PIBEHb KUTTEISIIBHOCTI.

1.1.1.4 Inma knacudikailis CTpyKTypH BUTBHOTO Yacy:

o IHAWBITyaTbHE(CaMOCTIHE) 03HAWOMIICHHSI 3 KynabTypoto. CIoau HaleKUTh
YUTAHHS KHUT, )KypHAJIiB, Ta3€T, CIyXaHHS pajaio, Ieperysi Tenenepeaad Tolio;

o myOIiYHO-BUIOBUIITHE CTIOKUBAHHA KyIbTypH. Lle BigBiyBaHHS TeaTpiB, KiHO,
KOHIIEPTiB, My3€eiB, CIOPTUBHUX BUJIOBHUII, TAKUN BUJ BIANOYMHKY CIPHUSIE TMOKPANICHHIO
KOMYHIKaIlIHHUX 3B’ SI3KiB MK JIFOJIbMU;

o CIUIKYBAaHHS 3 YJ€HAMH CiM'i, poJIuuaMH, CyCiJaMU, IPy3IMH Ta iH.;
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o ¢13UuH1 3aHATTA (paHKOBAa Ta BEUIPHS TIMHACTHKA, 3aHATTS Yy CIOPTHUBHUX
CEKI[isX, OTa, JIeTKa aTJIeTUKA TOIIO);

o pO3Baru Ta Irpu JUist 3HATTSA PO3YMOBOTO 1 (13u4HOr0 HanpyxeHHs. Hlnsxom
3MIHM JISUTBHOCT1, BOHM CTBOPIOIOTh FapHUM HACTPiH, aJp)Ke IPUIHHIETHCS POOOTa IEBHUX
Ipyl HEPBIB UM M’5131B, HATOMICTb, BBOJSATHCA 1HIII. - TACUBHUN BIAMOYMHOK (MPOTYJISHKH,
CIIOKIiH, IEHHHUI COH Ta 1H.);

o 3aHATTS, SKI € SIBUIIAMHA aHTHUKYJIBTYPH (37OBKMBaHHS  alIKOTOJIEM,
XyJIraHCTBO, HAPKOMaHIs1, MaJIiHHS);

o [Ipokpactunaiis (6e3ulIbHE MNPOBEACHHS Yacy, TOJOBHa MeTa SKOro -
BIJIKJIACTH BaXKJIMBY cpaBy Ha motiMm). HaBegeHa knacuikallisi BUIBHOTO 4acy OXOIUTIOE
JUIIEe HAaWOUIBII TONIUPEH1 3aHATTS, OJHAK MOXE BKJIIOYATH OYIb-SIKY KIJIBKICTH BHUJIIB
nisuibHOCTI.  Haiinommumpenimi cnocoOu mpokpacTHHAIli - Oe3lIbHE BUKOPUCTAHHS
COILIMEPEXK TOIIO.

1.2  CouiosoriuHi goc/aizkeHHsI MPoOIeMHU

Haii6inpma npobiaema moauHu XX CTOMTTS - cuasduil pexuM kuTTs. CydacHICTh
JTUKTYE€ HEOOXIIHICTh POOOTH 3a KOMIT'IOTEpOM, aje MOTIM JIIOJU YacTo OOHparTh
BIJIMOYMHOK 3a KOMIT'IOTEPOM YW TajpKeTaMu. SK HaACIiIOK, CIOCTEPIraeEMoO CYMHY
CTaTHCTHKY: TUIbKH 35% MOJIO/1 TPOBOAUTH CBIM BUTBHUN Yac MOJOPOKYIOUH, TYJISIOUN Ha
BYJIMIII YM 3aiiMalOYMCh TPOMAJCHKOI0 aKTHUBHICTIO. Pemrta 65% mpoBOASTH BUIBHHEN Yac
CUJSYM BAOMA, CHUIKyounuch B [HTepHeTI un nuBnsunck Quibmu. lany iHporpadiky mu
MO>KEMO MM00AUYNUTH HA PUCYHKY 1.

TakuM dYMHOM, MU MOXKEMO 3pOOHMTH BHCHOBOK, IO MUIBHOHHU JIOJIEH MalOTh
mpo0JeMu 3 OpraHi3aimi€ro M03BULISA, a caMe: BIACYTHICTh KOPHUCHOTO BINMOYMHKY Ta

KyJbTYpHU OpraHizailii BiTbHOTO yacy. HeBmoB3i 11e Moke mpu3BeCcTH 10 0araTboxX XBOpPOO,



AKI  3’SBISATBCS ~ 4Yepe3  TaKUh  pUTM

[(MReport BINBHWA YAC Monoal

Hailmepme  —

unicef &

Ak nepeBaXxHo Monoab
NPOBOAUTL BiNbHUIA Yac

<

41,2% i

nogopoxi, rpoMaacexa
MaioTe 3-4 roq. BinbHoro

AKTHBHICTE
Yacy Ha AeHb %

35.1%
Cninkyock 3 APY3AMK,

POOMHOIO, KOXAHOK
NIOAMHOD

27,7%

Ouemocs insmw BAOMA,
YUTaK, DAEMNKDCL 3 KOTUKOM
(coGauxkom)

34%

3agucais B lHTepHeTi,
coumepexax

23,9%

Puc. 1.1. Pe3ynpTaTu nociimkeHsb B YKpaiHi

18

OKHUPIHHSL.

HKH_IO O3HAMOMHTHCS 13 AMCPHUKAHCBKOKO CTAaTUCTHKOIO IIPOBCACHHA BUILHOT'O qacy,

TO TEHJCHIIISl 30epiraeThCs 1 JIOAM OUIBIIICT, Yacy CHAATH BAOMa Ta 3alMalOThCS

HEKOPUCHUMU 3aHATTAMH. OCHOBHA Mpo0jeMa MoJyiirae B HEPIBHOMIPHOMY KOMOIHYBaHHI1

PI3HUX BUIB BIITIOYHUHKY.

Leisure time on an average day

Other leisure activities
(12 minutes)

Relaxing and thinking

(17 minutes) \ \
Playing games;

using computer for leisure
(25 minutes)

——

Participatingin sports,
exercise, recreation ———»
(18 minutes)

"

Reading —
(19 minutes)

Socializingand /

communicating
(41 minutes)

Watching TV
(2 hoursand47

/ minutes)

Total leisureand
sportstime=
4 hours and 59 minutes
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Puc. 1.2. Pe3ynabratun nocnimxkens y CLIA

1.3 KyabTypa BijIbHOr0 4acy

Ha nonepeaniit cTOpiHIll MU 3yCTPUIKCS 3 MOHATTAM «KYJIbTYpa BUIbHOTO Yacy». Lle
TEPMiH OCHTh YacTO BHKOPHUCTOBYIOTH COIIIOJIOTH, 100 3BEPHYTH yBary Ha mpoOiemy
HAIMOBHEHHS(3MICTY) BUIBHOT'O Yacy, Coco0y 1 Mipy MOro SIKICHOTO OCBOEHHS 3 OTJISITY Ha
peanizaiiito 1 30araueHsst JOOpoOyTy Ta SIKOCT1 KUTTENISIIBHOCTI. J|aHe MOHSITTS BaXKJIUBE Y
KOHTEKCTI pOOOTH TOMY IO BHUKOPHCTOBYIOYHM JOAATOK JIOAMHA 3MOXKE PO3IIUPHUTH
MO>KJIMBOCTI TIPOBEJIEHHS CBOI'O BUIBHOI'O Yacy, aJi’Ke BC1 3aX0J Ta IiKaBl Micus OynyTh
MIOKa3yBaTHCh B OJTHOMY JIOJIATKY.

OCHOBY KyJNbTYpH BUIBHOTO 4Yacy CTQHOBHTH CBiJIOMa HIIIO iHINE, SK TBOpYa
nisuibHICTH. Came BoHa (hopMye 0COOMCTICTD 31 3MATHICTIO PO3BUBATUCS JYXOBHO 1 (DI3UYHO.
Kynbrypa BITBHOTO Yacy O3HA4a€ BHCOKHI piBEHb WOTO CTPYKTYpH, SIKa BU3HAUYAETHCS
KUTBKICTIO €JIEMEHTIB 1 IOMIHYIOYOIO POJUIIO THX 13 HUX, AKI HalOLIbIIe PO3BUHEHI; TIEBHY
MIpy TIO€IHAHHS peKpeariiiHoi 1 po3BUBarOYOi (YHKIIA BUIBHOTO Yacy, aKTHBHHUX 1
nacuBHUX (OPM CHOKUBAHHS JyXOBHHUX IIIHHOCTEH, CHUIKYBaHHS 1 TBOPYOI JISJIBHOCTI,
MEBHY TOCIJIOBHICTh 1 TPUBAJIICTh BUIIB JISIIBHOCTI, iX MEPIOJAMYHICTh, YaCTOTY, PUTM,
HACHYEHICTh, 1HTEHCHUBHICTh JIFOJICBKOI JISJIBHOCTI MPOTATOM IIEBHOTO BiJpi3Ka dHacy;
YMIHHS €KOHOMHUTH 4Yac, 3amo0iraTd HepamioHAIbHUM HMOro 3arpaTtaM 1 JocsraTh
ONTHUMAJIBLHOTO HOT0 00CATY.

Co1i070TH CTBEP/IKYIOTH, 110 HASBHICTh «HAJTUIIIKOBOTO» BUILHOTO Yacy, TaK CaMo
AK 1 HWOTO «HecTadya», MOXKYTb HETaTUBHO IMO3HAYUTHUCh Ha (POPMYBaHHI KOPHUCHOTO

JIO3BLLIIAL.

1.4 IIpob.s1eMa mpocyBaHHS Ta Oprasizamii CBOro 3axoay
HesBakaroum Ha  Oe3mid  TOMYyJISPHUX  COMIAJBHUX  Mepex, mpobiema

PO3MOBCIO/KEHHHS 1H(QOpMaIlii Mpo CTBOPEHHS HEMACIITAOHMUX 3aXOJIB € OJHICI 13
HAaWBaXJIMBIIIUX HA €Tarli CTBOPEHHS MOii, aJKe JUIsl I[HOTO MOTPIOHO 3aIyduTH Oarato

3HAOMHX, Ta BUTPATUTU HEMALy CyMy I'POLIECH.
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Benuka KUIBKICTh PI3HOMAHITHUX 3aXOJIB YacTO MPOXOJUTH IOB3 MOTEHLIMHO
3alliKaBJIEHUX B1/IB11YBauiB, Kl 0a)Kat0Th MIBUILUTU KYJIbTYPY CBOTO BIATIOYMHKY. Y YOMY
HaiOuIbia mpobnema? Indopmamis npo 3axig HeE “AOXOAMTH” 10 MOTPIOHOTO KoJja

MOTEHIIMHUX B1BITyBayiB.
baunmo nB1 npobiemu: 1) roarHA X04€ OpraHi3yBaTH JT03BLLIS;

2) JII0IMHA-OPTaHi3aTOp XO04Ye CTBOPUTH 3axil 1 3alpPOCUTH

TYJH 1HIIUX.

Taxkum yuHOM, 10JJATOK 3MOXKE BUPIIIUTH 111 “00ui” KI1ieHTiB. Bin 00’ eqHae moei, mo
3aIliKaBJICH] Y BIJABIIYBaHHI CXOKHX 3aXO[IB Ta JIONMOMOXKE CTBOPHUTH iX camocTiiiHo. Lle
3HAYHO BIUIMHE HA BHUPINIEHHS IOCTABJICHOI 3aj7adi, a TaKOX MOCIPHIE CKOPOUYCHHIO

TPYJIOBUTPAT, MTOB’I3aHUX 3 PO3BUTKOM JIaHO1 KYJbTYPHOI ChepHu.

[TpoanamnizyBaBiym MoTpedu KOPUCTYyBaUiB Ta MPOOJIEMY OpraHi3allii BJIaCHOTO 3aX01y

OyJ10 BUIJIEHO OCHOBHI (DYHKITIOHAJIbHI MOTPEOH MIPOTPAMHU :

1) 3HaxO0/UKCHHS IIKaBUX MICI[b Ha MaIli IS MPOBOJKEHHS BIILHOTO Yacy 3a
JIOTIOMOTOI0 JIOTIOBHEHO1 peanbHocTi a0o 3/1 manu (mapk, kiy0, kade, moii, 1o CTBOPEHi
IHIITUMH KOPUCTYBAYaMHu );

2) CrtBOpHUTH BIacHY IOJAiI0 HA MaITl Ta MOAUTUTHUCS 3 HEeto abo 3 Apy3smu, ado 31
BCiMa KOPUCTyBayaMHU.

3) CtBOpeHHSs cTaTycy 3 OaxaHHSIM PO MOXiJ KYIUCh;

4) MoOXNTHMBICTh JOIaBATH APY3iB Ta JUTUTHCS 3 HUMH IJTAHAMH Ta MO0 KaHHSIMH,

5) [ToGynoBa MapiipyTy A0 MOTPIOHOTO MICIIS.
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1.5 BucHOBKH 10 po3aiay
Po3i6paBiu 6arato jaiTepaTypu, COII0JIOTITYHUX ONMUTYBaHb, OLIIHUBIIN PUTMU KUTTS
monent y XXI croniTTi Oysio BUPIIIEHO PO3POOUTH MTPOTOTHUIT IPOrPAMHOTO 3a0€3MeUeHHS,
AKUU JOTIOMIT OU JIIOJIIM KOMYHIKYBaTH, aKTUBHO MPOBOJAUTH BUTbHUH Yac Ta JOHOCUTHU CBOI
IUIaHU Y 3pYYHUI CIIOCiO.
VY po3aiii BU3HaY€HO OCHOBHI (YyHKIIT TporpamMu Ta BUMOTH 110 Hei. [Iporpama sBisie
co0010 MOOUIBHMI TOAATOK 13 300paKEHHAM MaIy, Jie peaii3oBaHi Ta NOoKa3aHl HAMOIMxK4i

I[IKaB1 pO3BaXKaJIbH1 MICIISI Ta MOIii IOBKOJIA.
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PO3/ILI 2

BUBIP CEPEJOBHUIIIA IPOI'PAMYBAHHS TA AHAJII3 METO/IB JIJISA
CTBOPEHHA 113

2.1 AHaJi3 TeXHOJIOTI | )it CTBOPEHHS 10AATKY

2.1.1 CepenoBuiie nporpamMmyBaHHs

Jl1st mporpamMyBaHHS 1OAATKY OYyJ10 pO3IJISTHYTO JIB1 pi3H1 METOAOJIOT1 1)1l MOOYI0BH
nporpamMHoOro 3a0e3neueHHs :

1) cTBOpEHHS MPOIYKTY 3a TOTIOMOTOK0 HATUBHOIO OTo4YeHHS. [le o3Hauano nucatu
st atopmMu AHIPOIN 31 30€peKeHHSIM IIBUAKOIT Ta JeTanbHOI po3poOku Ha Java.

2) CTBOpPEHHS MIHI-TPH 3a JTOIOMOI00 irpoBoro auryHa Unity ta matdopmu .Net.

Bynu npoananizoBaHi nepeBaru Ta HeZIOJMIKH KOXKHOTO 3 BapiaHTiB. [lounemo po3risig
NEPILIOTO BapiaHTy, a caMe MporpamMyBaHHs JOJATKY i AHAPOI.

[lepeBaru HaTUBHOT PO3POOKHU:

° [TponykTuBHICTE. OCOOIMBO 1€ MOMEHT CIIiI BpaxOBYBaTH MJiI MOOUTBHUX
Bepciid. Taka TEXHOJIOTISI €EKOHOMHO BHKOPHCTOBYE OaTapero, Mae 30UIbIICHY IMBHIKICTH
pobotu mporieciB. Bee 11e MOKIMBO 3aBASKH po3poOKaM 11t okpeMux miatgopm. Tomy 1ieit
METO]T T03BOJISIE €PEKTUBHO KOPUCTYBATUCS JTOJATKAMHU.

o [aTepdetic. Ha BigMiHY Bia MEpIoi «JIOTiKW» CTBOPEHHS, KOJ MUIIETHCS i
KOHKPETHY CHCTeMY, TOMY Bi3yami3allisi 4YITKO MiAJalIToBaHa Il KOPHCTyBaya, BCi
«KHOTIKW» PO3TalIOBYIOTHCS HA 3BUMHOMY MICII.

o Hoctyn no cmyx00Bux nporpam. TyT HeMae 0OMeXeHb Ha BUKOPUCTAHHS Ti€T
& reonokarlii abo Bluetooth, 1o 1ae MOXKXITUBICTH BUPINTYBaTH KOHKPETHI 3aB/IaHHS.

. TectyBanns. HatuBHy mporpamy abo Tpy mOpoCTile TecTyBaTh. Y IbOMY
MPOIIeCi BUKOPHUCTOBYIOTHCSA BC1 MEXaHI3MHU, SIKi JIETKO «3UYUTYIOTHY TTOMHIJIKH 1 HETOYHOCTI.

Bonu 3k, y Hacminky, BUAAISIOTECA po3poOHUKamMu. CrcTeMa OHOBJIEHb Ha TIaTdopmax
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TaKOX BKJTIOUYAE B c€0€ MOXKIIUBICTh YTUJ13yBaTH MPOOJIEMH ISl KOHKPETHOT'O KOPUCTYBayua
y’Ke€ B IIPOILIECi KOPUCTYBAHHS.

° Pexxum. Jlomatok, po3poOieHuii Ha HaTUBHIA OCHOBI, MPAIIOE K OHJIAlH, TaK
1 0€3 IHTepHETY.

o [TinTpuMka Mara3uHiB. 3aBaHTXYIOUH 107aTOK 3 App Store adbo Google Play,
KOpPUCTYBau MOXe OyTH BIEBHEHUW B SKOCTI, TaK SIK MPU HAWMEHIINX HEBIAMOBIIHOCTI
(rpadika, 3ByK, yNpaBJliHHS, Bi3yaJlbHE HAIIOBHEHHS ) MpOrpaMa MpOCTO HE MPOITYCKAEThCS
B MarasuH, IO IO3UTHBHO BIJOMBAETHCA HA pemyTalli caMMX Mara3uHiB 1 MOJIOHOT
TeXHOJIOT1i. Bijbln Toro, 3aBaHTakeHHsI mporpam 3 o(]iifHOro JKepesia € 3arnopyKoro
BIJICYTHOCTI OyJIb-IKMX I1epeOoiB Ta BIpYCIB.

Henomniku HaTHBHOT pO3pOOKH:

o 3arpatHicTh Tpomied i yacy. Ham CTBOpEHHSM OTHOTO JOJATKy MOXKYTh
npaioBaT i KomaHau. Lle yerko MoscHHUTH, ajpKe A KOXKHOI Bepcii, onepamiiftHoi
cUCTEeMH TOTpiOeH (axiBellb, SKOMY MOTPIOHO TuIaTUTH. OTXe, 30UTbIIYyEThCS OOIKET, a
TaKOX BTpaydaeThbcs Oarato yacy. OctaHHIN (HaKTOp CIIiJl TAKOK BPaXOBYBATH 1 3a37aJI€T1/b
miaroryBatucs. OcoONHMBO 1€ BaXXJIMBO PO3YMITH 1 MPU OHOBJICHHSAX 1 MIATPUMKH -
CTBOPIOETHCSI HE OJIUH J0JIaTOK, a, IK MIHIMYM, J1Ba. 3HAYHTh, 1 Mpo(decioOHaTIB TAKOK M€
OyTu OinbIIe.

° BincytricTe cymicHocTi. Takuii cTaH € 3BHYafHUM HACIIIKOM, TaK SK JJIS
koHKpeTHOT OC MUIIEThCS KOM, KU HE MOXE IHTeTpyBAaTHCS 1 MpAaIlOBATH HA 1HIIN
watgopmi. Hampukinan, sxmio mporpama ctBopeHa st Android, To Bona O6y/ie HecymicHa
3 [OS.

o Cxkopouenns noxony. Lle dakt minkoMm peanpHU, amke Tpa ad0 KOPUCHUM
KaJIeHJap MUIIEThCS TUTBKM HA OJHY MaTdopMy. SKIo B MOAATBIIOMY HEMAE OPIEHTHPY
Ha 1HIII CHCTEMH, TO 4YaCTHHA PUHKY B OyIb-IKOMY BHIIQJIKy BTPAYa€ThCs, OTKE,

3MEHUIYEThCS 1 TPUOYTOK.
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Buime Oyno ommcaHi mepeBaru Ta HEIOJIKH PO3POOKH HATUBHO — OPIEHTOBAHOTO

npoaykty. Jdani pozdepemo Outbiu aeranbHime Unity.
[Intocu Bukopuctanus Unity :

o [Ipoctota Bukopuctanas. Croau BapTO BIJHECTH camMa MOBa, fKa €
OaratopiBHeBoro. [IporpamicTy He MOTpPIOHO HAHOBO IIOCH BUTAAYBaTH, aJI)KE MOBA BXKE
peanizoBaHa. Bim po3poOHMKa MOTPIOHO TUIBKM A0 OJHOrO OO'€KTy JJ0JaBaTH 1HIIIL.
Hampukmnan, sSKIo0 CTBOPIOETHCS TOJIOBHHUM NIEPCOHAX TPU, TO HOMY HEOOXIiIHI YIIpaBIiHHS
1 30BHIIIHSA 000JIOHKA.

o bromkerHa po3poOka. brojpkeT crae 3HAYHO MEHIIUM, 3aBISKH Tid ke
miatdopmi. Koj npaiiroe Biipasy Ha BCiX MPUCTPOSX, OTIKE, SMEHIITYETHCSI KUTBKICTh CAMHUX
pO3pOoOHUKIB 1 poboumx roawH. BinmoBigHO 3MeHIIyeThcsi 1 1aTHa. CaM JBUTYH €
OE3KOIITOBHUM. 3BHYAWHO, € IUIaTHA ITAIKMCKA, aje s OUIBIIOCTI BOHA MOXE 1 HE
3HAT0O0UTHUCH.

o Yac. Buxosuu 3 TOT0 K «IIEPETUHY», 4ac Ha CTBOPEHHS 00'€KTa 3MEHIITYETHCS.
3MEHIIIEHHIO TOAWH CIpHUS€ 1 BIICYTHICTh YHIKaJbHHUX €JEMEHTIB 1HTepdeicy 1 eauHa
TEXHOJIOT141.

° [TinTpumka. Jlana TexHOJIOTiSI Ma€ OJHE 13 HAWCHUJIBHIIIMX KOM IOHITI. Ha
odiifHOMY CalTi 3HaXOAUTHCA BCs 1H(OpPMAIIS MO KOXXKHOMY KPOKY pO3poOkH. SIKIo
BUHUKJIO TIUTAHHS 1, 3JJa€ThCA, 110 HA HHOI'O HEMAa€ BIIAIOBI/I, TO BApTO 3aMTH Ha CaMT i
BiJIpa3y X 3pO3yMiTH, B YoMy cripaBa. HaBiTh SKIIO BIACYTHIN KOHKPETHUU MPHKIAJ], TO
HIXTO HE BIIMIHAB CIIyKOY MIATPUMKH.

o Asset Store. Y 1poMy Miclli 3HAXOASTHCA BC1 HEOOXITHI pecypcH s
CTBOPEHHS MporpamMu. 3pY4YHHIA MOMNIYK 1 COPTYBaHHS JO3BOJISIIOTH MIBUAKO MiAiOpaTu Te,
110 MOTPIOHO.

o €nuna norika. OHa TEXHOJIOTIS T03BOJISE, TTO-TIEPIIIE, TPOBOAUTH OHOBIICHHS
OJTHOYACHO Ha BCIX MPHUCTPOSX, MO-APYre, YHUKHYTH TMOABIHHOT POOOTH, TaK SK €IWHA

CHUCTEMA MICTUTh MEHIILY KUIbKICTh TOMUJIOK.
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Henomniku Unity 3D

IneanpHuM OyTHM HIYOrO HE MOXeE, TOMYy M TyT He oO0liuuocs 0e3 MiHYCIB.
[loButpHICTh. Llelt ¢akTOop 4YacTo BUIUIMBAa€E 3 TaKUX JOAATKIB, SKI MalOTh Ha yBa3i
MacITaOHICTh, CKJIaH1 CIIeHU. JIOBOIUTHCSI BUKOPUCTOBYBATH J0IATKOBI YTHIIITH, 1 BCE 1€
BIUTMBA€E HA MTPOAYKTUBHICTb.

o «Barosurictb». [IpakTHYHO BC1 MporpaMu MarOTh BEJIMKUIN o0cAr. Ko MoBa
ijie mpo MOOUTBLHUM JJOATOK, TO 11€ MOXKE 3aiHATH OaraTo rnam'sTi B TenedoHi. HaBiTh sKio
B MPOCTY TPy BKJIIOYUTH MIHIMYM, TOOTO 3BYK, rpadiky, TO IHCTaIALIMHUI ¢aiin Oyxae
Baxutu 01u3bpKko 20 Mb.

o BincyTHicTh «caMoCTiHHOCTI». BoHO mossirae B ToMy, 110 NP BUKOPUCTAHH1
Unity aBTOMaTH4YHO BOY/IOBYETHCA iX Jorotui. [1030yTucs ioro moxkHa crutatusiiu PRO-
BEpCilo.

o O6mexenHs. Bono sBisge co0o0r0 BIACYTHICTh (DYHKIIH  yOpaBIiHHS
«BIIUTUMMY TapaMeTpaMu, MOYMHAIOYH B/l KaMepH 1 3aKiHuyroun 6a3010 nanux. Lle poouTs
JI0JTATOK «HETHYYKUM» 1 BUKITIOUA€E POOOTY HA MAKCUMAJIBbHUX MOKITUBOCTSIX.

TakuM 4uHOM, TIpOaHATI3yBaBIIM JIBa CIHOCOOM CTBOPEHHS IPOrPaMHOIO
3a0e31eueHHs 0yJI0 BHIUICHO TOJIOBHI MEPEeBaru KOKHOTO CIIOco0y, MOPIBHSIHO iX Ta 00paHO
irpoBuit ABUTyH Unity. OCHOBHUM KpPUTEPIEM CIIyTyBaJla KpOCIIATQPOPMHICTh OTPHUMAHOTO
IPOIYKTY, aJKe 1€ 3HAYHO BILUTMBATHME HA Yac PO3POOKH.

['onoBHUM cepenoBuiiemM po3podku 6yne Unity.

Cepenosuie po3podkn Unity 103BoJIsi€e BUKOPUCTATH Pi3HI JOJATKOBI 010TI0TEKH,
roToBi 30ipKkHM JUIsl TOKpAIeHHS CBOTO NPOAYKTYy. BimkpuBae mepes KopucTyBadem
0e3MeXHUH CBIT CTBOPIOBAHOT rpadiku, Ky MOKHA IOAATH IO MPOTPAMHOTO 3a0e3MeueHHs
Ta 3pOOMTH WOro MAaKCUMajIbHO HAOMMKEHUM JO TpH 13 pi3HUMH edeKkTaMu Ta
(byHKITIOHAIOM.

2.1.2 JlomoBHEHA PEANBHICTH

Mo>knuBi BapiaHTH JJIs peaitizaiii 1onoBHeHo1 peanbHocTi y 113 :
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o Tango - 1ie Open, a He mpoAyKT. BiH cKilaiaeThes 3 anapaTHOTO peepeHCHOTO
muzaitny (RGB 1 ¢umait-nia3u, naruyuk rubunu 1 aeski cneuudikamii CPU / GPU) 1
MpOrpaMHOro cTeka, skui 3abesneuye VIO (BiacrexeHHa pyxy), Sparse Mapping
(BuBYEeHHS 007acT1) 1 WUIbHY 3D-peKOHCTPYKIIIO (CIPUIUHATTS TIIMOUHN ).

o Hololens mae Toit ke camuii cTek mporpam, ane Bkiarouae i aeski ASIC (siki
BOHU Ha3MBalOTh O0kamMu rojorpadiunoro oopooku, Holographic Processing Units), 1mo6
po3Bantaxutu CPU 1 GPU.

o ARKIit - e cucreMa po3BUTKY JIOMOBHEHOI PEaTbHOCTI BUCOKOTO PiBHs, SKa

BUKOPHUCTOBYE OOYHCIIOBAIbHY MOTYXHICTh Ha BUCOKOC(PEKTUBHUX, A€ MOTYKHUX

npuctposix 10S Ta iX kamepax

o Vuforia npononye npuOIU3HO T€ X caMme, ajie Ma€ CBOE OOJIaIHAHHS.

Bci BoHM BUKOPUCTOBYIOTH OJIHY 1 Ty % cuctemy VIO (Tango 1 ARKit HaBiTh ofHY i
Ty % 6a3y xony, po3podieny FlyBy). Hi Hololens, Hi Tango He BUKOPHUCTOBYIOTh KaMepy
MIMOWHM JUI BUICTEXKEHHS, XOo4a B MalOyTHBbOMY Iie TOKpammiao 0 poboTy mporpawm,
noOy/I0BaHUX Ha JAaHUX CUCTEMaX.

[TpoananizyBaBIITu MOXKJIUBI ITAKETH 3 JOTIOBHEHO1 peanbHOocTi mia Unity Oyiio o6paHo
ARCore. Ile inctpymenrapiii Google /st cTBOpeHHsI JOIATKIB JAOMOBHEHOI PEalbHOCTI.
Haiikpamie B ARCore Te, 1110 BiH miaTpumye po3pooky gk mis Android (7.0 1 Buie), Tak i
st uiatopm 10S (11 a6o Bumie). ARCore nponoHye TOUKH, BUSBICHHS IJIOMIMHHU, T103Y,
OIIIHKY OCBITJICHOCTi, SIKOpPsI, BIJCTEXEHHsS 300pakeHb, BIJACTEKEHHS O0CI0, OKIII03iI0

00'eKTIB 1 XMapH1 AKOPSI.
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Puc. 2.1. TexHonorii mpoexTy

ba3zosi nousarts po6otu ARCore :

1) BingcainkoByBanus pyxy. Komm Temedon mepemimryerbes, ARCore
BUKOPHUCTOBYE TPOIIEC, 3BaHUI OJHOYACHOI JIOKaJTi3alli€ro 1 BimoopaxkeHHsM, abo SLAM,
1100 3pO3yMITH, JIe BU IepedyBaeTe MO0 CBITY HaBKOJI0 Hhoro. AR Core BUsIBIIsiE Bi3yaJIbHO
BiIMiHHI OCOOJIMBOCTI Ha 3HIMKY 3 KaMepH, 3BaHl XapaKTePHUMHU TOUYKAMHU, 1 BAKOPUCTOBYE
Il TOYKH JJIsI OOYMCIICHHS 3MIHM CBOT'O MICI po3TanryBaHHs. BizyanbHa iHpopMmaris B
MOEIHAHHI 3 1HEPUIMHUX BUMIPIOBAHb BiJl TPHUCTPOIO VIS OIIHKUA TO3HM (TIOJMIOKEHHS 1
Opi€HTAIlli) KaMepH MO0 CBITY MPOTITOM JTOBIOTr'0 4acy.

2) PosyminHs HaBkoJMIIHBOTO cepenoBuina. ARCore OCTIHHO MOKPAIy€e CBOE
PO3yMiHHS HABKOJHUIITHHOTO CEPEAOBUINA PEATHHOTO CBITY, BUSBIISIOUN XapaKTePHI TOUKH 1
mionmau. ARCore mykae Kimactepu XapakTEpHHX TOYOK, SKi 3afOThCSA JiekKaTh Ha
3arajJbHUX TOPU30HTAIBHUX a00 BEPTHUKAJIBHUX MOBEPXHAX, TAKUX AK CTONU ab0 CTiHH, i
POOHTH Il MOBEPXHI JOCTYITHUMH JUISl BAIIOTO 3acTOCYBaHHS B BUDIIAL miomuH. ARCore

TaKOX MO’KE€ BHM3HAYaTH MEXY KOXKHOI IJIOIIMHI 1 HaJaBaTH 10 1H(GOpPMAII0 JOJaTKY.
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Mo>kHa BHUKOpPUCTOBYBATH 110 1H(GOpPMAIIIO JJI1 PO3MIIIEHHS BIPTyalbHUX OO'€KTIB Ha
MJIOCKUX TTOBEPXHSIX.

3) Posyminnss rmbuan. ARCore MoXe CTBOPIOBATH KapTh TJHOWHW,
300paxKeHHs, SKI MICTATh JaHl MPO BIACTAHI MDK MOBEPXHSIMHU BiJ 3aJaHOi TOYKH,
BUKOPUCTOBYIOUM OCHOBHY Kamepy RGB 3 miarpumyBaHoro mnpuctporw. MoxkHa
BUKOPHUCTOBYBATH 1HGOpPMaIlit0, HaJaHy KapTO IIMOWHU, 1100 3a0e3MeunTH IMEPCUBHI 1
peaNicCTHYHUN MPU3HAYCHUN 1T KOPUCTyBava JIOCBiJ, HANMPUKIAJ, 3MYCHUTH BipTyaJbHI
00'€KTH TOYHO CTHKATHUCS 3 CIIOCTEPIrar0ThCs TOBEPXHSAMHU 200 3MYCHUTH X 3'SIBJISITUCS TTEPE]T
a00 3a 00'eKTaMu peabHOTO CBITY.

4) Oninka cBitna. ARCore Moxke BHSABIATH 1HQOPMAII0 PO BUCBITICHHS
HABKOJIUIITHHOTO CEPEJIOBUINA 1 HAJJaBaTH BaM CEPEIHIO IHTEHCUBHICTD 1 KOJIPHY KOPEKITII0
JUIsl TaHOTO 300paxkeHHs1 kamepu. Ll iHdopmallis 103BOJsiE BUCBITIIOBATH BIPTyasibHI
00'€eKTH B THX K€ yMOBaX, IO 1 iX HAaBKOJMIIHE CEPEIOBHUIIE, IMIBUITYIOYU BITUIYTTS
peanizmy.

5) B3aemogis 3 kopuctyBaueM. ARCore BHKOPHCTOBYE MEPEBIPKY MOMAIaHHS,

o0 B3sATH KOOpAMHATY (X, y), IO BIANOBimae ekpaHy TeiedoHy (HagaHy KHUCHEM abo
OyIb-IKUM 1HIIIMM B3a€MOJI€I0, SIKE BU XOoueTe, MO0 Balle J0JATOK IMiATPUMYBAJIO), 1
IIPOCKTYE TPOMiHb B TIOJIE 30pY KaMepH Ha CBIT, MOBEPTAOYM OyJb-sKi JTaku abo
XapaKTepHI TOUYKH, SKI MEPETUHAE TPOMIiHb, Pa30M 3 0300 TMEPETHHY B CBITOBOMY
npoctopi. [le n1o3BosI€ BUOMpaTH 00'€KTH B cepeloBHUIIl a00 1HIITMM YHHOM B3a€EMOJIISITH
3 HUMH.

6) Toukn opieHTyBaHHs. J03BOJISIFOTH PO3MINIYBaTH BipTyaidbHi 00'€KTH Ha
MOXUIUX ToBepXHAX. Komu BM BUKOHY€ETE XIT-TECT, SKUU MOBEPTAE XAPAKTEPHY TOUKY,
ARCore Oyme AMBHUTHCS HAa TPWIETIII XapaKTepHI TOYKH 1 BUKOPUCTOBYBATH iX, 100
cpoOyBaTH OI[IHUTH KyT TIOBEPXHI B JaHii xapaktepHii Touri. [Totim ARCore moBepHe
o3y, sika BpaxoBye 1iei KyT. Ockinbku ARCore BUKOPHCTOBYE KIIacTepU XapaKTEPHUX
TOYOK JIJISl BA3HAYEHHS KyTa TIOBEPXHI, IOBEPXHI 0€3 TEKCTYpH, TaKi K O11a CTiHA, MOXKYTh

HC BUABJIATHCA HAJIC)KHHUM YHUHOM.
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Texniuno ARCore - cuctema BizyanbpHO1 1HepuiiHoi ogometpii (VIO) 3 mpoctum
Bu3HaueHHsIM 2D miomuuu. VIO mo3Hauae, 1m0 nporpamMHe 3a0€3MEUeHHsS BiJICTEXYE
MO3ULII0 KOpPUCTyBaua B mpocTopl (Bamy 6dof-mo3uniio) B peanbHOMY Haci, TOOTO
o0yucioe i 3 KOXHUM OHOBIEHHAM nuciuies, 30 abo Ouiblie pa3iB Ha cekyHnay. Lli
OOYHUCIIEHHS] TPOBOJATHCA JBIYl, NapajieabHO. Bama mno3uiis BiICTEXKYETbCS 4Yepes
BI3yallbHy CHCTEMY (Kamepy), MOPIBHIOIOYM TOYKY B pEaJbHOMY CBITI 3 MIKCENsMHU Ha
ceHcopi kamepu. TakoX BOHA BIJICTEXKYEThCA IHEPLINHOI cHCTEMOIO (BaluM
aKCeJIEpOMETPOM 1 TIPOCKOTIOM - 1HEPIIMHOT BUMiproBasibHOT oguHuUIeto abo IMU). Buxinni
JaHl WX JBOX CHUCTEM IMOENHYIOThCS depe3 (inbTp Kanmana, skuil Bu3Hadae, sika 3 ABOX
CHUCTEM HaJa€ Kpally OI[IHKY Ballloi crnpamkHbOi mo3uilii (ground truth) 1 myOGmikye 1e
onosneHHs no3ullii uepe3 SDK ARCore. Ik oqomeTp B aBTOMOOUI1 BU3HAYAE B1ICTaHb, IKY
npoixaB aBTOMOOUIb, cuctemMa VIO BiACTeXye BiIcTaHb, siKe TeledOH KOpPUCTyBaua
npoiios B 6D-mipoctopi. 6D 00'eqnye 3D BUMIpIOBaHHS 1O OCSIX X, Y 1 Z (IEpeMillieHHs), a
TaKOX KPEH, pUCKaHHS 1 00epTaHHS.

Benuxoro nepesaroro, sike npononye VIO, € te, mo cBiquenus IMU BupoOisiroThest
npuosm3Ho 1000 pa3iB B CeKyHIy 1 3aCHOBaHI Ha MPUCKOpPeHHI. J[Ji1 BUMIpIOBaHHS PyXy
npucTporo Mk nmokazanHsMu IMU BUKOpUCTOBY€EThCS HaBiramiiine ynciaeHHs. [lomunku B
1HEepITiaJbHIM CUCTEM1 HAKOMMUYYIOTHCS 3 TUTMHOM Yacy, TOMY YKUM OWIbIIe Yacy MPOXOIUTh
Mk kaapamu IMU abo yuM moBIe iHepIiiiHa cucTema Ipamre 06e3 OTpUMaHHS JaHUX
BI3yaJIbHOT CUCTEMH, TUM OLIBIIIE BIICTEKCHHS OYy/1e BIIXUISATHCS BiJ] 36MEIBHOT ITOBEPXHI.

BizyanbHi / onTHYHI BUMIPIOBAaHHS TPOBOISTHCS 3 YACTOTOIO KaJpiB Kamepu, SK
npaBwio 1e 30 KaapiB B CEKyHIY, 1 3aCHOBaH1 Ha BiJICTaHI (3MIHU CIIEHU MDK KaJpammu).
OnTu4Hi cUCTEMHU 3a3BUYail HAKOMUYYIOTh MMOMWJIKH B BiJICTaHI (1 9acy B MEHIIN Mipi),
TOMY YHM JajIi BH TICPEMIITYETHCS, TUM O1IbIIIe TOMUIKA. AJle HE3Ba)KalOun Ha 1Ie, CHIIbHI
CTOPOHH KOKHOI CHCTEMHU CKaCOBYIOTh HEJIOJIKH THIIION.

Tox Bi3yanbHa 1 iHEpIliHHA CHCTEMH 3aCHOBaHI Ha aOCOJFOTHO PI3HUX CHUCTEMax
BUMIpY, HE3AJICKHUX ONUH Bim omHoro. Ile o3Hauae, mo kamepa Moke OyTH 3aKkpuTa abo

MOKa3yBaTU CIIEHY Ha KINTAJIT OUI0i CTIHM, 1 1HepuiHAa cucTeMa Oyae MiATPUMYBATH
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KApTUHKY IlI€ KUIbKa KaJapiB. AOO MpUCTpiil MOke OyTH B HEPYXOMOMY CTaHi, a Bi3yaJibHa
CHUCTEMa BU3HAYUTH MO3UIIII0 OBl CTaOLTRHO, HIXK 1HepIiiiHa cuctema. OunbTp Kanmana
MOCTIMHO BUOUpae OUTbLI TOYHY MO3UIIIO 1 TPU3BOAUTH 10 CTAOUIBHOTO BIICTEKEHHS.

o naiinikasime, cuctemMu VIO iCHYIOTh Bke 0araTo pokiB, iX 100pe po3yMitOTh B
IHIYCTpil, 1 HA PUHKY ICHY€ KiIbKa 3acTOCyBaHb Juii HUX. Tomy Toii ¢akr, mo Google
BukopuctoBye VIO, 3Haunth HeOarato. Mu MOBUHHI MOJAMBHUTHCSA, YOMY IS JaHA CUCTEMa
TakKa HaJliHa.

Hpyra BaxnuBa yactuHa ARCore - e npocre Bu3HadeHHs miiomuHi. Lle HeooxinHo
JUIsl CTBOPEHHS IOBEPXHI1, Ha SIKI BU PO3MINLIYETE 3MICT, 1HAKILIE BCe Oy/1€ MPOCTO MapUTH B
npocTtopi. BoHa 00YHCITIOETHCS HA OCHOBI BIACTUBOCTEH, MEBHUX ONTHYHOI CUCTEMOIO
(ManeHbK1 TOYKH, K1 MU MOXEMO TTOOAUUTH B IEMO BepCii), 1 aAITOPUTM MPOCTO YCEPETHIOE
iX TaKMM YHMHOM, IO TPU TOYKH BHU3HAYAIOTH TOBEPXHIO, 1 SKIIO BU POOUTE 1€ JOCTATHSI
KUTBKICTh pa3iB, BU MOXKETE OI[IHUTH MICILIE PO3TAlllyBaHHS CIPaBKHbOI MoBepxHi . Lli
TOYKHM HA3MBaIOThCs "XMapa TOYOK", 1 JUIsl ONTHYHOIO BIJICTEKEHHS BHUKOPUCTOBYIOTHCS
3piJKEH1 XMapu TOYOK. BOHNM BUKOPHCTOBYIOTh Ha0araTo MEHIIE MaM'sTi 1 MpoIecopHOTo
yac JUIA BIICTEXKEHHS, a 3a MIATPUMKHU 1HEPIIaTbHIM CHCTEMI ONTHYHA CHCTEMa MOXKE
e(heKTUBHO (PYHKIIIOHYBATH 3 HEBEIUKOIO KUTBKICTIO TOYOK JIUIS BIACTEKEHHS. [HIIMA THII -

1e IIUThHA XMapa TOUYOK, K€ BUTJISAE OMDKYE 10 PEATbHOCTI.

2.2 3a0e3neyeHHs1 KOpeKTHOI podoTu nporpamu 3 ARCore

JIJisi KOpeKTHOi poOOTH MOMATKy BaXKJIMBO MaTH KOPEKTHO HANAIITOBAHY CHCTEMY
Bi3yanbHOi iHepuiiHoi omometpii (VIO). Ilounemo 3 omrtmuHOoro KamiOpyBaHHS  Ta
THEPIIIIHOTO.
2.2.1. Ontuyne KamiOpyBaHHS KaMEPH:

OnTuuHe KamiOpyBaHHS: BOHO BUKOPUCTOBYE MOJICIIb KAMEPHU-OOCKYPH JIJIsi KOPEKITii
MOJISL 30py JIH3M 1 TaKUX pedei, K «ehekT 00ukm» miH3u. Maibke KOokKHEe 300paKeHHs
nedopmyeTnes yepe3 hopmu JTiH3U. barato po3poOHHUKIB MOXKYTh BITOPATHUCS 3 IIAM KPOKOM

0e3 cmiBmpalll 3 BAPOOHUKAMH, BUKOPUCTOBYIOUM 0a30B1 MyOII1uHI cienudikaiiii kKamepu.
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doromeTpruHe KaniOpyBaHHS: BOHO BUMArae y4acTi BUPOOHHKA, TaK SIK CTOCYEThCS
0COOJMBOCTEN CaMOro CceHcopa 300pakeHb, MOKPUTTIB 30BHIMIHIX JiH3 1 T.4. L4
KaJIIOpyBaHHSI Ma€ CIIpaBy 3 MEMIHIOM KOJIbOPY Ta 1HTEHCUBHOCTIO. Hampukian, kamepu
Tesneckorna, gotorpadyroTh Janeki 3ipKu, MOBUHHI 3HATH, UM € 3MiHa B IHTEHCUBHOCTI CBITJIa
Ha TiKcesl 3ipkoro abo e MpocTO BIAXWIEHHS B ceHcopi JiH3u. lle kamiOpyBaHHS
MPU3BOJUTH 1O Habarato OUIBIIOT BIEBHEHOCTI B TOMY, IO TIKCEJIb Ha CEHCOpI
CIIBBIJTHOCUTBHCS 3 TOUKOIO B PEAIbHOMY CBITI, 1, TAKUM YHHOM, ONITUYHE BIJICTEKEHHS CTA€E
HabaraTo HaglMHIIIE.

2.2.2. InepuiitHe kaniOpyBaHHs

Baxxauso mam'sitaty, mo IMU BUMiproe IpHCKOPEHHS, a HE BIJICTaHb a00 IMIBUIKICTD,
a moMwIKH y BuMipax IMU mBUIKO HAaKONMMYYOTHCSA. MeTa KaliOpyBaHHS 1 MOJICITIOBaHHS
- TIEpEeKOHATHCS, 0 BUMIP BIJCTaHI JOCUTh TOYHO g X JOJb CEKyHIu. B imeani nei
nepioJ; MOKPUBA€E dYac, SKUH KamMepa NPHUIHUHSAE BIICTE)KCHHS Ha Mapy Kaapi, abo
KOPHUCTYBay 3aKpUBa€ kamepy, abo MIock I1e BiAOYBAETHCS B KaJIpi.

BumiproBanHus BifcTaHi 3a gornoMoror IMU Ha3uBaeThCs HaBIraliiHUM YHCIICHHSIM.
I[lo cyTi, nie 3g0ra, ane 1ei 3/10rajl yTOYHIOIOTh 32 TOTIOMOT'OI0 MOJICIIIOBAaHHS MOBEIIHKH
IMU i ctBopeHHs QIIBTPIB ISl YCYHEHHS TIOMWIOK. Y ABITh, SIKOM Bac MOMPOCUIIA 3pOOUTH
KpPOK, a IMOTIM BrajaTd HOro AOBXHUHY B aroiimax. OIUH KpOK 1 3710Ta] MPUBEAYTH N0
BHCOKOT'O CTYIEHS MOMUWJIKU. SIKIIO BU TMOCHIJOBHO 3pOOMTE THCSYl KPOKIB, BUMIpSETE
KOXKEH 1 HaBYUTECS BPAaXOBYBAaTH TE, 3 SKOI HOTM BH 3pOOMIIN KPOK, IMOKPUTTS ITiJIJIOTH,
B3YyTTA, MIBUIKICTh PyXy Ta IHIII MapaMeTpH, Ballll 3J0TaJKH MOCTYIMOBO CTAHYTh IyXKe
tounuMmu. Lle 1 BinOyBaeThes npu kamiOpyBanus IMU 1 monentoBanHi.

Icaye Oarato mkepen TOMIIOK. PoOOTHYHY pyKy BHKOPHUCTOBYIOTH ISt
MEePEMIIICHHS] PUCTPOIO OJTHUM 1 THM K€ YHHOM 3HOBY 1 3HOBY JI0 TUX Mip, Toku gadi IMU
He 30iraTUMyThCsl 3 ICTHHHUAM 3HAYCHHSIM Bij] poooTtnuHoi pyku. Google i Microsoft HaBiTh
BIJIMTPaBIISUIH CBOT MPHUCTPOi B yMOBU MikporpasiTaiii Ha MKC, mo6 ycyHyTH n10aaTKOBI

IIOMMIJIKH.
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OTtpumaru A1iICHO TOYHY CUCTEMY HaBITh CKJIaHIIIE, HIK MOXKe 3AaThcs. BupoOHuku
MOBUHHI MPOXOJIUTH LEH MpoLec 3 yciMa MPUCTPOSMU B MOPTQOJIIO, ajle HABITh TOAL Y
pi3HUX npuctpoiB MoXKyTh OyTH pi3Hi IMU. Hanpuknan, B Galaxy 7 moxe 6ytu IMU Bin

Invensense a6o Bix Bosch, 1 MojentoBaHHS JBOX MPUCTPOIB MPAIIOE TTO-PI3HOMY.

2.3 BukopucTaHHA ManM B 10AaTKY

st po3pobKku A0/1aTKy TMOTPiIOHO OYys10 000B’SA3KOBO BUKOPUCTOBYBATH Mary, s
Kpanioi HaBirailii KopuctyBauiB. Tomy OyJI0 TPOBEAEHO JOCIPKEHHSI IEKUTBKOX MPOAYKTIB
Ha PUHKY Ta TOPIBHSAHO iX (YHKLIOHAD, I[IHY Ta 3pY4YHICTb BUKOPUCTAHHA Y JaHOMY
IPOEKTI.

Takumu koHKypeHTamu OynM AeKiibka BUIIB Mar, a came Google Maps, Mapbox,
HERE.

[lepmium kputepieM st BUOopy Oyia jaeranizailisi 300pa’kKeHHS BYJIWIb HA MaIli.
Bynu npoBeieH1 TECTOBI €KCIIEpEeMEHTH, /1€ BUOMpaiach OJIHA MICIIEBICThH Ta MOPIBHIOBAJIACH
Ha pi3HUX KapTax. s mocminy O6yno obpano ceno Kpymnaka BacuiabkiBCbKOTO paiioHy
KwuiBcbkoi o6macti. PizHuIo sxocTi 300paxens 300paxeno (Jus. Jomarok I).

Pesynbrat : Mapbox ta HERE maroth Haiikpamuii piBeHb AeTaiizallii MiCIeBOCTi,
amke Google Maps He 3Mir HaMaJIIOBaTH HaBITh HA3BH BYJIMIIh JAHOTO Cela.

[HIMI KpuTEpil — 1€ MOXKJIMBICTh KACTOMI3yBaTH KapTH Ta MOACPHI3YBATH iX IS
cBoix mined. Takum unHoM Mapbox ta Google Maps maroTe HalOUIBIINK QYHKITIOHAT Y
PO3IIMPEHH] Bapialliii KapTH.

Kpurepiit Ne 3 — 11ina BUKOprCTaHHsS MPOAYKTY. Y nanomy Bunaaky Google Maps €
HalopoXxunM, apke BuMarae 7$ 3a xoxkHi 28 000 3aBaHTa)KEHb KapTH KOPUCTYBadaMHU.
Mapbox - 5% 3a koxui 100 000 3aBanTaxkeHb. lliHoyTBOopeHHs HERE He moBHICTIO
3p0O3yMiJIO, aJKe IiHA 3aJIKUTHh BiJ MakeTiB TpaH3akiid. Crangaptauii komrye 0,5$ 3a
1000 migKII0YeHb.

Tax Mo>kHA BUAITATHA OCHOBHI TiepeBaru Mapbox :



33

o VHIKalbHI MapaMeTpu HalalTyBaHHA. Mapbox HanalITOBYEThCS OUIbIIE, HIK
Kaptu Google. be3niu cucreM kaprorpadyBaHHs NPONOHYIOTh TOTOBY KapTy, Mapbox - e
K KopoOKka 3 siero. Mapbox 103BoJisi€ CTBOPUTH CTUJIb KapTH, SIKAW BIIIOBIIAE TEMI BALLIOTO
nonatky. Po3poOHMK MoOke BCTAaHOBUTHM IWIPUPTH Ta KOJNIPHY CXEMy Ta J0JaTu
(yHKII0HAJIBH1 MOKIMBOCTI, TaKl SIK OKPOKOBI BKa31BKU Ta 1H(OpMaIlis PO MICLIEBICTb.

o [le npoekT 3 BIAKPpUTUM IporpaMHUM KojoM. Mapbox AUIMTBCS CBOIM KOJOM
Ha GitHub, mo6 #oro 3aBxau mMoxkHa Oyno 1mobOauyuTH, MPOAHATIZYyBaTH Ta MOKPAIIUTH.
barato TanaHOBHTHX PO3POOHMKIB aKTUBHO BHOCSTH CBiii BHECOK y KOJoBYy 0a3y. SDK-
kaptd kapT Mapbox 3acHoBani Ha Mapbox GL Native. Ilg 6i6mioTexa 103BOJISIE
BOYJIOBYBaTH IHTEPAKTHBHI, HACTPOIOBAHI BEKTOPHI KapTH B PiJIHI MPOrpaMu Ha KUIbKOX
aropmax.

o SDK nns xapt Mapbox SDK nmns Unity mo3Bosisie OyayBaTu BpakKeHHSI Ha
OCHOBI pO3TalllyBaHHs, BUKOpUCTOBYI04YM Bu3Ha4yH1 Miciist (POI) y Bcbomy cBiti. Po3poOnuk
MOJKETe I0JaTH MICLETIONOXKEHHS 3a IONOMOroto nepeTsaryBanss kapt Ta POI, 3D-0ynisenb
Ta MICIIEBOCTI 32 JIONTIOMOTOI0 TEXHOJIOT1i TOTMIOBHEHOT PEaIbHOCTI.

o [Ile oxniero mepeBaror AaHOi TeXHOJIOTIT € odnaiiH kapTu. JlaHOTO pexUMy
Hemae y APl Google xapt. Tounimie, oduaitH pexxuMm TOCTYNMHUN y (ipMOBii mporpami
Google Maps; ogHak BiH OOMEXEHUN caMUM JOAATKOM 1 HepocTynHui dyepe3 API, Tomy
HOT0 HEe MOXKHA IHTETpyBaTH B IHIII MPOAYKTH. Mapbox 3abesrneuye OUIBIY THYYKICTh
o0 pexumy oduaitH. 3aBIsKd BUKOPHUCTAaHHIO BEKTOPHUX KapT Mapbox minrpumye
dynkiito oduaiin. [Iporpamu, ctBopeHi 3a nonomororo MooinpHIX SDK Mapbox, MOXyTb
3aBaHTaXXYBAaTH KapTU IJIs BUOpaHMX reorpadiyHUX paloHIB NJisi BUKOPHCTAHHS, KOJHU
OPUCTPiIA HE Mae MiAKIIoYeHHS 10 Mepexi. Kpim Ttoro, moOinmeHi SDK  Mapbox
ABTOMATUYHO KEITYIOTh PAiOHM Ha KapTi Ta 1HIII pEeCypCcH, 3aMUTYBaHIi IiJl Yac 3BUYaifHOTO
BUKOPHCTaHHSI.

3a T0ITOMOTOF0 SIKMX TEXHOJIOT1H mparroe Mapbox?
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Jani OepyTbes 3 BIAKpUTUX JKepen, Takux sk OpenStreetMap 1 NASA, a takox 3
npua0aHuX BIacHUX JKepesl JaHux, Takux sk DigitalGlobe. TexHonoris 3acHOBaHa Ha
Node.js, Mapnik, GDAL 1 Leaflet. Mapbox BUKOpPHUCTOBY€ aHOHIMI3OBaH1 JaHl 3
TEJIEeMETPUYHUX TMIHTIB, Takux sK Strava 1 RunKeeper, mang ineHtudikamnii WMOBIpHHUX
BiJIcyTHIX AaHuX B OpenStreetMap 3a 10m0OMOror0 aBTOMAaTUYHUX METOJ1B, MOTIM BPYUYHY
3aCTOCOBY€ BUIPABJICHHS a00 MOBIIOMIISIE TIPO MpodsiemMy po3pooHukam OSM.

Takum yuHOM Oyno oOpaHo st po3poOku manmy Mapbox, ska € 3py4dHOIO Y
KOPHMCTYBaHHI, JIETKO MiIJAETHCS 3MIHAM, HE € JIOPOror0 B 00CIYyroByBaHHI Ta MAa€ BEJIUKHMA

(GyHKII0HAN Ta NOMYJSPHICT Ce€pesl pO3POOHUKIB.

2.4 BUCHOBKHM /10 PO31i1y
VY po3aini Oyino NMpoBeACHO aHalli3 TEXHOJOTIH, K1 MOTJIM O OyTH BUKOPHUCTaH1 y

nporpaMmyBaHHi jgoaaTky. OCHOBHHUM KicTskoMm mporpamu  Oyae Unity Tta wmosa
nporpamyBanHs C#. JlomaTtkoBo 1j1s peaizailii BijoOpakeHHs kapTu Oyne 3amisHo API
Mapbox. CkiagHicTs BHOOPY IHCTPYMEHTY peatizallii TOIMOBHEHOI pealbHOCTI moJsiraia y
CXOXKOCTI KOHKYPEHTHHX IMPOIO3HUIII Ta PI3HOMAHITHOCTI TPOIO3UIIA HAa PHHKYIO.
[IpoananizyBaBiu Bci BapianTh BupimieHo 3actocyBatd ARCore. byno oriHeHO BilacHY
MOKJIMBOCTI Ta MPOAHAJII3yBaBIIK BCI IUTIOCH Ta MIHYCH KOHOT TEXHOJIOT1l Oyi0 00paHo

ONTUMAJIbHY 3B’ SI3KY IS TOOYT0BU TIPOTPaMHU.
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PO3JILI 3

CTBOPEHHA ITPOI'PAMHOI'O 3ABE3IIEYEHHSA

Jliist BupilieHHs npo6seMu OyJio CTBOPEHO MporpamMHe 3a0€3NeUeHHs 32 JOIOMOT 010
MPEICTaBICHUX BHINE TeXHOJIOTH, a came Unity, Mapbox, ARCore Ta .Net miardopmu.
3.1. CTBOpeHHsI MeTOAiB OISy HABKOJIUIIHHOI0 Cepe0BHINA
[Tounemo 3 TOTO, 110 OYJIO CTBOPEHO JIB1 KAMEPHU — CIOCTepirayl y 1aHOMY JTOAaTKY.

[lepmma kamepa s TOMOBHEHOT peaIbHOCTI, 10 Mepenac 300pakeHHsl y 1aHoMy Ghopmari :

v <4 main

31,2 ?())_,::.m(%u B ."'-:za:DiéibE‘J)C FOOC ".“‘_"_

Puc. 3.2. Burnsaa y xuTTi
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Kamepa cnioctepiraua Big TpeThoi 0coOu, 110 nepenae 300paxenss sk 31 kapry, sika

BUTJIA A€ TakK :

r € main

Puc. 3.4. Burnsn 31 xapti Ha cMapTdoHi
Jlnst 3pyuHimoi ¢ineTpartii moaii Ha Mari OyJIo CTBOPEHO TIEpeMUKaY, 110 3aTUIIIA€e

TUTBKH MOJ11, CTBOPEHI IHIMTUMHU KOPUCTYBa4aMH JIUB. puUC. 3.5.
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Puc. 3.5. ®inbTp noxain

3.2 CTBOpeHHSl KapTH Ta ii HAJTAIITYBAHHS
Jlns Bizyanizanii OpUHIMIY MOOYJOBM Ta poOOTHM Mamu NpPeNCTaBUMO KapTy Ha

miarpamMi KOMITOHCHTIB.



38

Abstract Map Imagery Layer

Imagery Layer Properties
Elevation Layer Properties

Vector Layer Properties Vector Sub Layer Properties

Layers
Layers

Layers

Untitled Mesh Modifiers
Untitled

Arts and Entertainment

Vector Sub Layer Properties

building Layer Modifier
Layer Modifier

Mesh difiers.

Remove Z Fighting
Noise Offset Modifier

nt  Prefab Item Options

Mesh Modifiers

Gam bject Modifiers

ood  Prefab Item Options

Prefab Item Options

s Prefab Item Options

Mesh Modifiers

Gam bject Modifiers

Prefab Item Options

Puc. 3.5 — Jliarpama KOMIIOHEHTIB KapTH

['onoBHUI OMHUC KapTH CTBOPIOEThCS B CKpHITi Abstract map, ne 3amaroTbes
MTOYATKOB1 KOOPJMHATH KaMepH, MepcoHi(diKaTop KapTH, OOUpaeThCs BUJ JaHAmadTy,
3aJIal0ThCs CJIOT Ta TOYKM 1HTEpecy Ha mami. B jgaHoOMy CKpUNTI OMHUCYEThCS Bi3yajbHa
gactuHa. ToUukW 1HTEpecy po30MBarOThCS Ha 00’e€kTH — mpedadu. lle yHIKaIbHUN THIT
acceTiB, IO JIO3BOJIIE 30epiraTd Bech 00 €KT 13 BCiMa KOMIIOHCHTAMH Ta 3HAYCHHSIMU
BIacTUBOCTe. TOOTO BiH M03BOJISIE peflaryBaT Bl 00’ €KTH BiApazy. Y AaHOMY BUTIAIKY
MU MaeMoO 0araTo pi3HOBHUIIB PO3BAr 1 I1€ TO3BOJISIE MiIOpaTH il KOKEH BUJ CBOIO 1KOHKY,
1 onucaTu ix mo pisHOMY. ToOTO OyaB-siKa 3MiHA y Tpedadi Biapa3y BimoOpaxkaeThCs Ha BC1X
foro ex3eMinisgpax. Y mporpami 3amisHo 6 BumiB mpedadiB, mo0 omucaTH KOXEH 13

PI3HOBUJIIB PO3BAr.
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Kon, mo onucye koxen 13 npedadis ([Jus. Jlogatok A).

Indopmaris moao pi3HOBUIB IKOHOK — noii (Jus. Joxatok B).

fmyobj
» (1) WorldAlignmentKit
» f7) FocusSquare
» (1) InfoCanvas
b f{)Canvas
[{) LeanTransition
) Directional Light
[ direction waypoint entity

THE CHIEFTRIN IRIBH
Fus

ORAW ROUTE

Puc. 3.6. Po3pobka ikOHOK
[Tin yac poboTH mporpaMu HATHCKaHHS Ha Oyab — SKY TOYKY iHTEpeCy BUKIIHKAE

JI0JIATKOBE BIKHO, 110 BUBOAUTH 1H(POpMAIIito PO AaHY TOUYKY. Y KHUTTI 1€ BUTJISAIA€ TaK :

STADIUM

JZPe ]

Cnaprak

DRAVY ROUTE

Puc. 3.7. 3anyck Ha cmaptdoHi
VY nonatky edekT HaTUCKAaHHS MOOYIOBaHMIA 3a TexHoJOTier0 Raycaster. Y manomy
BUIAJIKY B TOYIlI HATUCKAHHS BHUITYCKAETHCS MPOMIHb TOPU30HTAIBHO MOBEPXHI 1 SKIO HA
HOTO MIISAXY 3YCTPIHETHCS KapTHUHKA 3 HAITMCOM TPO TOiF0, TO BIIKPUBAETHCS JTOJATKOBA

iH(dopMaitiis mpo Hboro. Bona peanizyetbes 3a gonomororo koay ([us. Jlonarok b).
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3.3 Ilo6yxoBa mapupyTy

OpHi€ro 13 OCHOBHUX MO 3pYYHOCTI (DYHKIIIH € o0y 0Ba MapuIpyTy AJis
KOpHUCTYyBaua. AJpke 00paTu IKeCh MICLE JIETKO, a 3HAUTH HAUKOPOTIIUHA MapUIpyT 10

HBOTO - Hi. TOOTO MOTPIOHO 10JaTH 0OOB’ I3KOBO JaHUM (DYHKIIOHAT 0 MPOTPAMH.

NIGHTCLUB

s <

TEMPLE NIGHT CLUB

ORAW ROUTE

Puc. 3.8. 300paxxenns iHTepdericy noOyaoBH Mapiipyra
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Puc. 3.9. ITobynoBa MapipyTty A0 3aaHO0i OIIT

3.3 Ilopsinok BukoHaHHsi GyHKIiH Ta moaiil y mporpami

3.3.1 Tlepmra 3arpy3ka crieHu

Jani QyHKIIT BUKIUKAIOTECS OJ[pa3y MpH 3aMycKy CleHU ( OAWH pa3 Ui KOXKHOTO
00’€eKTa Ha CIIEHI).

Awake: g ¢yHKIIA 3aBXIU BUKIUKAETHCS M0 Oynb-akuX (yHKIN Start i Takox
micist Toro, sk npedad OyB Bukiukanuil B cueHy (skmo GameObject HEaKTUBHHMI Ha
MomeHT ctapty, Awake HE Oyne Buknukanuii, moku GameObject He Oyzae aisTa, abo
(bYHKIIIS B IKOMYCh MPUKPIIIICHOMY CKPHUITI He BUKINYe Awake).

OnEnable: (BukIMKaeThCs TUIBKM SKIIO 00'ekT akTuBHUK): Llg  ¢yHKIia
BHUKJIMKAETHCS Bipa3y micis BKIOUYeHHS o0'ekTa. Lle BimOyBaeThcs mpu CTBOPEHHI 3pa3ka
MonoBehaviour, Hanpukias, Ipy 3aBaHTaXeHH1 piBHA a00 OyB Bukimkaauii GameObject 3
KOMITOHEHTOM CKPHIITA.

OnLevelWasLoaded: Ils ¢ynkimis BukoHyeThcs 100 iHQOpMyBaTH, MO HOBUN

IrpoBUI PiBEHB 3arpy3UBCHI.
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Bapto BpaxyBatu, mo 15 00'€KTiB, JOJaHUX B CLIEHY Biapasdy, pynkuii Awake i
OnEnable nns Bcix ckpuntiB OyayTh BUKJIMKaH1 10 BUKIUKY Start, Update i T.1. [Ipuposno,
JU1s1 00'€KTIB BUKJIMKAHUX TI1]] 4ac IrpoOBOTO MPOIECY TaKOro He Oy/ie.

3.3.2 Ilepen nmepuiuM OHOBJIEHHSAM Kaapy

Start: dynkiis Start BUKIUMKAETHCS 10 TOHOBJIEHHS MEPIIOTrO Kajapy TUIbKU SKILO
CKPHIIT BKIIOYEHUM.

Jlist 00'ekTiB 1oAaHKMX HA cueHy, GyHKiis Start Oyie BUKIMKATUCS Yy BCIX CKpUIITaxX
no ¢ynkuii Update. [IpupoaHo, e He Moxke OyTH 3a0e3medeHo MpU CTBOPEHHI 00'eKTa
0e3mocepeIHbO IiJ] 9ac TpH.

Mix kagpamu

OnApplicationPause: L{s pyHKITIS BUKIMKAETHCS B KIHII KaAPY, 1T 9ac Mij] 4ac sIKOTo
BUKIIMKAEThCSA TIay3a, M0 €(PEKTUBHO MK 3BHYAMHUMHU OHOBJICHHAMH KajpiB. OauH
JOIATKOBUHN Kazp Oyjae BumaHuit micis BUKIukKy OnApplicationPause, 100 103BoMTH Tpi
Bi/100pa3uTH rpadiky, sika BKa3y€e Ha CTaH May3Hu.

3.3.3 Tlopsmok MOHOBIEHHS

Komnu Bu BificTeKy€eTe ITPOBY JIOTIKY 1 B3a€MO/Iii, aHIMaIlii, O3UIlii KaMepH € KiJIbKa
PI3HUX MOJIH, SIKI BU MOKE€TE BUKOPUCTOBYBATH. 3a 3arajJbHUM I11a0JIOHOM, BEJIMKA YaCTHHA
3aB/aHb BUKOHYEThCS Beepenuni Gynkiii Update, ane € takox mie iHm QyHKIil, ki BU
MO’KET€ BUKOPHUCTOBYBATH.

FixedUpdate: Haituacrime tparmsierbes, mo FixedUpdate BUKIIMKa€eThCS yacTiIne HixK
Update. FU mosxe OyTr BUKIMKaHUI KUThbKa pa3iB 3a Kaup, akmo FPS Husbkuit 1 QpyHKIisA
MOke OyTH 1 30BCIM HE BUKIMKAaHa MDK Kajapamu, sikiuo FPS Bucokwmii. Bei dizmuni
oOumCIIeHHs 1 OHOBJICHHS BiOyBatoThes Biapasy micis FixedUpdate.

Update: Update Bukmukaerhes pa3 3a kaap. Lle romoBHa (yHKIIIS 711 OHOBIICHB
KaJIpiB.

LateUpdate: LateUpdate BukinukaeTbes pas B Kajp, micis 3aBepiieHHst Update. byab-

aKi o0uncienns 3pooiseni B Update OyayTh Bjke BUKOHaHI Ha MoMeHT nouyaTky LateUpdate.
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Yacro LateUpdate BUKOpHCTOBYIOTH ISl HACTYIHOI KaMepH BiJ TPEThO1 0coOu. Ko BH
nepeMilaeTe 1 moBepraeTe nepconaxka B Update, BU MoOkeTe BUKOHATH BC1 OOUMCIICHHS
nepeMiieHHs 1 ooepranns kamepu B LateUpdate. Lle 3a0e3neuuts Te, 110 nepcoHax Oyme
pyxaTucs 710 TOTO, SIK Kamepa BIICTEKUTh KO0 MO3HUIIIIO.

3.3.4 Pennepunr

OnPreCull: BuknukaeThscs 10 TOTO, SIK Kamepa Bijiciue ciieHy. BincikaHHsa BU3HAYaE,
gkl o0'ektn OyayTh BuIHI B kamepi. OnPreCull Buknukaerbcs mpsAMo mepea TUM, SK
MOYUHAETHCS BiJICIKAHHS.

OnBecameVisible / OnBecamelnvisible: Buknukaetbcs Toml, Koiau 00'€eKT cTae
BUJIUMHM / HEBUJIUMUM OYIb-sIK1 KaMepi.

OnWillRenderObject: Buknukaerbes oauH pa3 sl KOXKHOI KaMepH, SKIIO O00'€KT B
noJie 30py.

OnPreRender: BukinkaeTscs mepe THM, SIK KaMepa IMOYHE PEHACPUTH CIIEHY.

OnRenderObject: BuximkaeTbesi, miCis TOTO, K BC1 3BUYaliHI PEHIEpPU CICHH
3aBepiiaThcs. Bu Moxere BukopuctoByBath kiac GL a6o Graphics.DrawMeshNow, 1106
MaJTIOBaTH MPU3HAYEHY Il KOPUCTYBaya T€OMETPII0 B IaH1i TOYIII.

OnPostRender: BuknukaeTbcest micist TOro, SIK KaMmepa 3aBepIInTh PEHIEP CIICHH.

OnRenderlmage (titbku B Pro Bepcii): BukinkaeTsest micist 3aBepIICHHS PEHAEPY
CIIEHH, JIJISI MOXJITMBOCTI TTOCT-00pOOKH 300paKeHHS CEKpaHy.

OnGUI: Buknukaerbes Kilbka pasiB 3a Kaap 1 BIANOBIAAE 3a €IeMEHTH HTepdeicy
(GUI). CrnoyaTtky 0OpoOISIIOTECS TOAIT MakeTa i po3MajabOBKH, MICIS YOTO WIYTh TMOIii
KJIaBlaTypH / MUIIIKH JIJIST KOJKHOT IO

OnDrawGizmos BukopuctoByetbest it BinTBopeHHs ['u3mo y BikHi Scene View 3
METOI0 Bi3yalizairii.

3.3.5 Ilpm Buxomi

i byHKIIT BUKITMKAIOTHCS B YCIX aKTUBHUX 00'€KTaX y CIICHI:
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OnApplicationQuit: [ ¢pyHKIIIS BUKIMKAETHCS JJIsl BCI1X IFPOBUX 00'€KTIB MEpe]] TUM,
AK JIOAATOK 3aKPUBAETHCS. Y PEIaKTOP1 BUKIUKAETHCA TO/I1, KOJIM I'PaBellb 3yMUHSE IIPOBUN
pexuM. Y BeO-IJIeep] BUKIMKAETHCS M0 3aKPUTTS BEO BiKHA.

OnDisable: g ¢yHKIIS BUKIMKAETbCS, KOMM OO'€KT BIAKIIOYAETHCS a00 CTae

HCAKTHUBHUM.

3aranpHy KapTHHY BUKOHAHHS MPOrpaMy MOXHA NOOAYUTH Ha pUCYHKY 3.8.

| Initialization H Physics }—b[ Input events I—)[ Game logic I

r
[ End of frame I(—l GUlrendering [ Gizmo rendering [ Scene rendering I

r

[ Pausing I—)[ Decommissioning

Puc 3.8. ITopsimok BUKOHaHHS NpOrpaMu

3.4 Caoi

Jlanuii MeTon y CTBOPEHOMY IMpOrpamMHOMY 3a0e3redeHH] BUKOPUCTOBYETHCS IS
dinpTparii 300paxeHp Ha Mari. TaKUM YMHOM MH 3pYyYHO MOXXEMO BUIATUTH OYyIb-SIKY
iHdopMaIliF0o 3 Manmu BUIATUBINK TUIBKA map. OYeBHUIHO, IO JJI 3PYYHOCTI JaHOI
(GYHKITIOHATBHOCT1 TOTPIOHO PO3YMHO CIPOEKTYBATH IIIApH 32 iX BIACTHBOCTIMH, 1100 HE
BUJAJISITH 3aliBOTO.

Bukopucrani cioi MokHa TOOQYUTH HA PUCYHKY 3.9.



45

Default
TransparentFXx
Ignore Raycast

PostProcessing
Building

Puc. 3.9. Bukopucrasi cioi
B nporpami akTUBHO 3aCTOCOBYETHCS CTBOPEHHS ClIeHH 3a Joromororo culling mask.
[Ipu mepexoni 31 3BUYAWHOI KaMepu Ha KaMmepy BITOOpa)KeHHsI JIOMOBHEHOT
peaTbHOCT! 3HHMKAE CJIOW OyaiBesb 1 3alMINAOTHCS JIMIIE MO3HAYKUA 3 1H(GOpPMAIlIE0 PO
IiKaBl 00’ €KTH.
Jlane mnepeMuKaHHA MDK KamMepamu BiIOyBa€ThCS 3a JIOMOMOTOK KHOIKH, IO

300pakeHa B MPABOMY HIDKHBOMY KYTI1 €KpaHy.

Puc. 3.10. KHonku nepeMukaHHs pexumy
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3.5 BUCHOBKH 10 Po3iity

VY nmanomy po3auii Oylio MOKa3aHO Ta TOSICHEHO OCHOBHI MOMEHTH CTBOPEHHS
nporpamMHoro 3a0e3nedyeHHs. CTBOPEHO alropUTM B3a€MOJIi BCIX TEXHOJOT1A MPOEKTY,
OB’ 13aHO POOOTY BIPTYyaIbHOT peAIbHOCTI 31 3BUYAHUMHU KapTamu. Po3pobiieHo (QyHKIT10
moOyI0BU MapLIpyTy A0 MOTPiOHOT ToukH. binbiie TexHIdHOT iHhOpMaIllil 3HAXOIUTHCS B

SAD ([lomatok JI).

Pe3ynpTaToM BUKOHAHHS PO3JIUTY € CTBOPEHHS MPOTOTUITY MPOIPAMHOIO MPOIYKTY.
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PO3/11J1 4
IHTEP®ENC KOPUCTYBAYA
4.1 Onuc OCHOBHUX YaCTHH iHTep(eiicy

[Iporpama Mae mpocTuid Ta 3po3yMUIMM 1HTepdeiic KopucTyBada, KOTPH
CKJIaJAa€Thes 13 AEKUIbKOX KHOMOK. Lle kHomnka Profile, To6To npodins kopuctyBaua, sskuii
MICTUTh KOPOTKY 1H(opMalito npo Hboro Ta kHonka Create Event on map, sika Binnosinae
3a CTBOPEHHs BJjacHOi mojii Ha mami. JlaHa kHomka mpaioe y pexumi 3J] manu ta npu
HAaTUCKAaHHI J1a€ MOXJIMBICTh KOpPHUCTyBady oOpaTH MiClle Ha KapTi Ta poO3TallyBaTH
MO3HAYKY 13 3aMJIAaHOBAHOIO MOJIETO.

HetanpHime npo ¢yskiionan kHonku Profile. Ilpu Hatuckanui Ha ikoHKy Profile

KOPHUCTYBay OTPUMYE BIKHO :

VL.AD

I'™M 21 YEARS OLDO.
PROGRAMMER

1 WANT TO GO TO PARK

FRIENDS LIST

Puc. 4.1. Inpopmanis npo npoduib
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VY naHoMy BIKHI KOPHUCTYBau 3MOKE€ BBECTUM CBO€ 1M’ y moiai Name, KOpPOTKY
iHpopMartiro y momi About Ta HacTpiif Ha TUN po3Bar y moJji Status.

Takox nmpu HaTUCKaHHI Ha KHOMIKY Profile kopucTyBay Moske 3aliTH 10 CIIUCKY CBOIX
JpY31B Ta MOIH.

JetanpHime mpo kaonky Create Event on map :

Puc. 4.2. KHonka q1s1 CTBOpEHHS TOIii

Jlana KHOTIKa TO3BOJISIE KOPUCTYBady CTBOPUTH CBiM 0COOMCTUI 3HAYOK HA KapTi Ta
3aIIaHyBaTH AKYCh MOJII0. SIK BUKOPUCTOBYBATU ? Y PEXHMM1 Malli HATUCHYTH HA 3HAYOK
Mmojii, a MoTiM Ha Oa)kaHy TOYKY Ha KapTi. Bimpa3y 3’sBHUThCS MiTKa, IKy MOTpiOHO Oynme

BiflpeparyBaTu. JletanpHilne Ha CKPIHIIOTAX :
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TIT LA o y TITLE: Pl

oEnCReTIoN: I oxncwirrion, ' YWANT TR BHOW VOU MY Filas

onaTE: . . . oaTE: snas

Puc. 4.3. CtBOopeHHs Ta pearyBaHHs 1BEHTY

4.2 BUCHOBOK 10 po3aiiy

Pe3ynpTaT BUKOHAHHSA PO3IUTYy — II€ CTBOPCHHS KOPHCTYBAIbKOTO iHTEpdercy,
aHaji3 ONTHUMAJBLHOIO BHUIJISAY BCiX BY3JIB IMPOTpaMH, IPOBEASCHHS 3MIH Ta aHali3

KOHKYPEHTHHUX MPOAYKTIB, IJII ONTUMAIBHOTO PO3TAIIYBAHHS BCIX BY3JI1B IPOrPAMH.



50

BUCHOBKH

[lin yac BuKOHaHHS POOOTH OYyJO MOCHIAXKEHO 0araro HaAyKOBUX JOCIIKEHb, L0
po3pobiisiuch  pokamu. [IpoaHani3oBaHO COINOJIOTIYHI  PEe3yJAbTaTH Y  JEKUIBKOX
PO3BHHEHUX KpaiHaxX. BcTaHOBIIEHO, IO BUIBHMM Yac OUIBIIICTh JIIOJAEH MPOBOMSTH
0e3mymHO 1 06e3 kopucTti. IIpoGieMa MPOBOKEHHS CBOTO 4acy CTOCYEThCS OUIBIIOCTI
rpOMaJsiH Hamoi KpaiHM TakoX. TakuMm uuHOM, OyJO TOCTaBleHE 3aBJaHHS -
3aMpOTNIOHYBAaTH METOJ BUPIIICHHS AaHOI MPoOJeMHU, SKUH OM 3MIr TTOKPAIIUTH KYJIbTYpPY
NPOBEJICHHSI BUIBHOTO 4Yacy JIIOAMHOW. SIK pe3yibTaT, Miciis 3aKIHYeHHS BCIX poOiT OyB
PO3pOOJIEHUI MPOTOTUI MPOrPAMHOIO MPOJYKTY, IO MICTUTh BakJWB1 (QYHKIII, AK1 O
MOTJIM JIOTIOMOI'TH MPOBECTH CBiM yac 3 kopucTio. OCHOBHI ()yHKIII mporpamMu — Ii¢ B
3pydyHOMY (dopmaTi BiloOpa3uTH HAWOIMKY1 MICI, J€ MOXHA MPOBECTH Yac, TaKOXK
NOKa3aTH FO3epy 3aXO[d, IO CTBOPEHI IHIIMMU KOPHUCTyBadyaMH 1 HagaTH 3pYydHY
MOJKJIUBICTb CTBOPUTH CBiM BiacHuil. Ll imes 3mo’ke TOCIyryBaTd pPO3BUTKOM inei
OCOOMCTOCTI Ta JOMOMOITH Yy TOYMHAHHI CBOTO MPOEKTYy ab0 PpPO3BUTKY HABUYOK
KOMYHIKAITiH.

[lepen moOdYaTKOM CTBOPEHHS MPOTPAMHOTO TMPOAYKTY OYJ0 MpOaHaIi30BaHO
MOKJIMBOCTI CTBOPEHHS MPOTpam Il MOOUTBHI atgopMu. Byiau mopiBHSAHI KOHKYpPEHTHI
1aTdhOpMu 711 pO3pOOKH Ta CBOI HABYMKH Y MpOTrpaMyBaHHI. Sk pe3ymbTaT 0ysio oOpaHo
ocHoBHy mnardopmy .Net ta npuryd Unity. Ha 6a3i iux mpoyKTiB CTBOPEHO MpOrpamMHe
3a0e3nedeHHs mpeacrapieHe y poooti. s nomynsapHux (imox i 3aaydeHHs KOpUCTyBadya
OyJ10 BUKOPUCTAHO TPEHIOBY TEXHOJIOTI0 JOomoBHEHO1 peaibHOCTI — ARCOre. Bona 3Hauno
BIUTUBA€ Ha pPOOOTY MporpaMu 1 JMO3BOJIAE KOPHCTYBauy OOUpPATH 3PYYHHH PEKUM
BUKOPHUCTAHHS NOAATKy. J[Jis OpieHTYBaHHS Ha MICIIEBOCTI Ta 300pa’kKeHHsI Mamu 0OpaHO

MapBox, 1110 € AeTani30BaHUM Ta JOBOJI 3pyYHUM Y BUKOPUCTAHHI.
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JTIOJATKH

Honarok A - Kona, njo onucye koxeH 13 npedadis

public class MyPoi : MonoBehaviour, IFeaturePropertySettable {
public class Poilnfo {
public Sprite poiSprite;
public Sprite makiSprite;
public string type = "";
public string name ="";
by
public Poilnfo mylInfo = new Poilnfo();
public void Set(Dictionary<string, object> props) {
myInfo.poiSprite =
transform.GetChild(0).GetComponent<SpriteRenderer>().sprite;
if (props.ContainsKey("name")) {
myInfo.name = props[“name"]. ToString();
¥
if (props.ContainsKey("type")) {
myInfo.type = props["type"]. ToString();
¥
If (props.ContainsKey("maki")) {
myInfo.makiSprite = Resources.Load<Sprite>("maki/" +
props["maki"]. ToString() + "-15");
¥
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Honatok b - Kon, o monentoe noeainky Raycaster

public class Raycaster : MonoBehaviour {
public LayerMask layerMask;
public MyPopUp popUp;
Ray ray;
RaycastHit _hit;

bool IsUiMode {
get { return popUp.IsOpened(); }
by
void Update() {
if (IsUiMode) {
return;
¥
Camera cam = CameraManager.l.GetCurrentCamera();
_ray = cam.ScreenPointToRay(Input.mousePosition);
if (Input.GetMouseButtonDown(0)) {
if (Physics.Raycast(_ray, out _hit, Mathf.Infinity, layerMask)) {
MyPoi myPoi = _hit.transform.parent. GetComponent<MyPoi>();
if (myPoi !=null) {
popUp.Open(myPoi.mylnfo);
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JHonatok B — Onuc GpyHKIIOHAIBHOCT1 TOYOK pO3Bar

. - lanepei, MucTenbKi 3aKIaau.

. - CTBOpeH1 KOPUCTYBaveM MO/Ii.
. - 3aKaau Xxap4yBaHHs.

- Kiy6wu, nuckoreku.

. - [Tapkwu, 3emeHi 30HU.

- Marasunu ojry.
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Honarok I — BizyanbHe MOpiBHSHHS JeTami3alii kKapT

N\ A

Puc. I' . 1 — Burnsg kaptu Mapbox

VA

Puc. I' .2 — Burnsan xkaptu HERE



Google

Puc. I'. 3 - Burnsan kaptu Google Maps
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Entertainment search application using Unity and augmented reality
Vlad Fesiuk

Version 1.7
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Version Description of Responsible Date
Versions / Changes Party

1.0 Initial version Vlad Fesiuk 17.04.2021
1.1 Start of functional view Vlad Fesiuk 24.04.2021
1.2 Add the 3D view Vlad Fesiuk 30.04.2021
1.3 -Added Entity Data Model dia

_ Vlad Fesiuk 05.05.2021

-Added creating route.

1.4 | - Added creating own POI Vlad Fesiuk 11.05.2021
1.5 | - Added new users Vlad Fesiuk 15.05.2021
1.6 - Interface modified Vlad Fesiuk 20.05.2021
1.7 | Added Use Case View and Vlad Fesiuk 25.05.2021

Deployment View Diagram
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1. Documentation Roadmap

The Documentation Roadmap should be the first place a new reader of the SAD begins.
But for new and returning readers, it is intended to describe how the SAD is organized so
that a reader with specific interests who does not wish to read the SAD cover-to-cover can

find desired information quickly and directly.
Sub-sections of Section 1 include the following.

eSection 1.1 (“Document Management and Configuration Control Information™)

explains revision history. This tells you if you’re looking at the correct version of the SAD.

e Section 1.2 (“Purpose and Scope of the SAD”) explains the purpose and scope of the
SAD, and indicates what information is and is not included. This tells you if the information

you’re seeking is likely to be in this document.

e Section 1.3 (“How the SAD Is Organized”) explains the information that is found in
each section of the SAD. This tells you what section(s) in this SAD are most likely to contain

the information you seek.

e Section 1.4 (“Stakeholder Representation”) explains the stakeholders for which the
SAD has been particularly aimed. This tells you how you might use the SAD to do your job.

e Section 1.5 (*“Viewpoint Definitions™) explains the viewpoints (as defined by IEEE
Standard 1471-2000) used in this SAD. For each viewpoint defined in Section 1.3, there is
a corresponding view defined in Section 3 (“Views”). This tells you how the architectural
information has been partitioned, and what views are most likely to contain the information

you seek.

e Section 1.6 (“How a View is Documented”) explains the standard organization used
to document architectural views in this SAD. This tells you what section within a view you

should read in order to find the information you seek.
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1.1.  Document Management and Configuration Control Information

e Revision Number: <</>>
e Revision Release Date: <<22.05.2021>>
e Purpose of Revision: <<Find out the main architecture idea of the project>>

e Scope of Revision: <</ist sections or page numbers that have been revised; provide

a summary overview of the differences between this release and the previous one.>>

1.2.  Purpose and Scope of the SAD

The idea of this SAD is to explain the architecture of the project.

The main scope of this project is to implement this application in everyday life to help
people with spending free time and easier implementation of ideas.

This SAD specifies the software architecture for < Entertainment search application
using Unity and augmented reality>. All information regarding the software architecture

may be found in this document.
1.2.1 What is software architecture?

Model View Controller is the main architecture of the project. Program is devided on

three levels.
1) Model.
2) View.
3) Controller.
Elements and relationships.

The program interacts with external resources using api and aggregation relations. The

software architecture first and foremost embodies information about how the elements relate



62

to each other. This means that architecture specifically omits certain information about
elements that does not pertain to their interaction. Thus, a software architecture is an

abstraction of a system that suppresses details of elements that do not affect how they use.
Multiple structures.

Although software architecture tends to focus on structural information, behavior of
each element is part of the software architecture insofar as that behavior can be observed or
discerned from the point of view of another element. This behavior is what allows elements
to interact with each other, which is clearly part of the software architecture and will be
documented in the SAD as such. Behavior is documented in the element catalog of each

view.

1.3.  Viewpoint Definitions

To program the application, two different methodologies for building software were

considered:

1) Creating a product using a native environment. This meant writing for the Android

platform while maintaining performance and detailed development in Java.
2) Creating a mini-game using the Unity game engine and the .Net platform.

The advantages and disadvantages of each option were analyzed.

1.3.1. Native development

Advantages of native development:

* Productivity. This point should be especially considered for mobile versions. This
technology uses the battery sparingly, has an increased speed of processes. All this is
possible thanks to developments for individual platforms. Therefore, this method allows you

to effectively use applications.
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* Interface. Unlike the first "logic" of creation, the code is written under the concrete
system therefore visualization is accurately adjusted under the user, all "buttons” settle down

in a usual place.

* Access to utilities. There are no restrictions on the use of the same geolocation or

Bluetooth, which allows you to solve specific problems.

» Testing. It is easier to test a native program or game. This process uses all the
mechanisms that easily "read" errors and inaccuracies. They, as a result, are removed by
developers. The system update on platforms also includes the ability to dispose of problems

for a specific user already in the process of use.

* Mode. The application, developed on a native basis, works both online and without

the Internet.

* Store support. By downloading the application from the App Store or Google Play,
the user can be sure of the quality, because at the slightest discrepancy (graphics, sound,
controls, visual content) the program is simply not allowed into the store, which positively
affects the reputation of stores and similar technology. Moreover, downloading programs

from an official source is a guarantee of the absence of any interruptions and viruses.
Disadvantages of native development:

* Spending money and time. Entire teams can work on creating one application. This is
easy to explain, because for each version, the operating system needs a specialist who needs
to be paid. As a result, the budget increases and a lot of time is lost. The latter factor should
also be taken into account and prepared in advance. This is especially important to
understand when updating and supporting - not one application is created, but at least two.

So, there should be more professionals as well.

» Lack of compatibility. This condition is a common consequence, as code is written
for a specific OS that cannot be integrated and run on another platform. For example, if the

application is designed for Android, it will be incompatible with iOS.
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* Reduction of income. This fact is quite real, because the game or a useful calendar is
written only on one platform. If in the future there is no reference to other systems, then part

of the market is lost in any case, and therefore decreases profits.

The advantages and disadvantages of developing a native product were described

above. Next, let's take a closer look at Unity.
1.3.2. Unity
Pros of using Unity:

* Easy to use. This includes the language itself, which is multilevel. The programmer
does not need to invent something again, because the language is already implemented. The
developer only needs to add others to one object. For example, if you create the main

character of the game, then he needs control and an outer shell.

* Budget development. The budget becomes much smaller, thanks to the same platform.
The code works on all devices at once, therefore, the number of developers and working
hours decreases. Accordingly, the salary decreases. The engine itself is free. Of course, there

Is a paid subscription, but for most it may not be needed.

* Time. Based on the same "intersection", the time to create an object is reduced. The
lack of unique interface elements and a single technology also contributes to the reduction

of hours.

* Support. This technology has one of the strongest communities. The official website
contains all the information on each step of development. If you have a question and it seems
that there is no answer, you should go to the site and immediately understand what's going

on. Even if there is no specific example, no one has canceled the support service.

» Asset Store. In this place are all the necessary resources to create a program.

Convenient search and sorting allow you to quickly find what you need.
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* The only logic. One technology allows, firstly, to perform updates simultaneously on

all devices, and secondly, to avoid duplication, as a single system contains fewer errors.
Disadvantages of Unity 3D
Nothing can be perfect, so there are some disadvantages.

 Slowness. This factor often stems from applications that involve scale, complex

scenes. You have to use additional utilities, and all this affects performance.

* "Weight". Almost all programs have a large volume. When it comes to a mobile app,
it can take a lot memory in the phone. Even if you include a minimum in the simple game,

ie sound, graphics, the installation file will weigh about 20 MB.

* Lack of "independence". It is that when you use Unity, their logo is automatically

embedded. You can get rid of it by paying the PRO version.

« Restrictions. It is the lack of control functions for "sewn™ parameters, from the camera
to the database. This makes the application "inflexible™ and eliminates work at maximum

capacity.

Thus, after analyzing the two ways of creating software, the main advantages of each
method were identified, compared and the game engine Unity was chosen. The main
criterion was the cross-platform nature of the product, because it will significantly affect the

development time.
The main development environment will be Unity.

The Unity development environment allows you to use a variety of additional libraries,
ready-made assemblies to improve your product. Opens to the user the boundless world of
the created graphics which can be added to the software and to make it as close as possible

to game with various effects and functionality.
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1.3.2.1. Abstract

Laisure time is an integral part of organizing the life of society and a person. Rational
use of free time is a combination of types of activities, their active and passive forms, which
effectively affects the individual, the development of its essence, physical, emotional, and
intellectual spheres of its life. That is why was decided to create an application where a

person will have an opportunity to find an activity or create own event.
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2. Architecture Background

2.1.  Problem Background

Main problem was to find an optimal tools for creating the program.

2.1.1. System Overview

I have used MVC pattern architecture for this project. It is divided on model, view,

controller parts.

2.1.2. Goals and Context

There are some key requirements and system constraints that have a significant bearing
on the architecture.

They are:

1. The system is built as a concept of the program in the future, which would prove
the efficiency of the idea and show the possibilities of its implementation in the modern

world. Thus, the documentation is intended for programmers who will refine the system.

2. The system will be written using Unity technologies with .NET platform.

3. The system must communicate with MapBox API. Defining how the system

interfaces with these third-party systems is a primary concern of the architecture.

4, We will use ARCore plugin with Unity.

2.2.  Solution Background

Non-functional requirements
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1. High performance: The system must be able to receive a big number of users and be

able to process their changes and store it on the database.
2. User friendly.
3. Security: all personal data must be totally secured, in order to prevent leaks.

4. Human errors: humans are the #1 source of involuntary (or voluntary) cause of
problems in the systems. The system should always check the user input and, in general, any

instruction.

5. Changeability: everything is very likely to change, so the system must be able to

handle any kind of changes in features.
Use-Case View

The purpose of the use-case view is to give additional context surrounding the usage of
the system and the interactions between its components. For the purposes of this document,
each component is considered a use-case actor. Section 5.1 lists the current actors and gives
a brief description of each in the overall use context of the system. The most common use-
cases are outlined and illustrated using UML use-case diagrams and sequence diagrams to

clarify the interactions between components.

Actors
User

The user will drive all operation of the software. The user interacts with all available
interfaces to initiate and monitor all application operations.
Use-Case Realization

The main part of users’ abilities:



Edit Profile

Find Friends

User

Figure 5.1 Possible uses of application

Let’s see detailed diagrams of each ability

Edit Profile

Change Name
Change Photo

) Change Status

User
Change info

Create Event
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User

Set map

UL

User

Sequence Diagram of adverts in the app
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Components are objects that perform certain functions and have relationships with each
other. Depending on the customer's requirements, components, their connections and

guantity may vary. The component must have unique functionality.

High level of abstraction of the application

1]
App
1 w I B
MapBox ARCore

More about map™ components

‘Abstract Map Imagery Layer Imagery Layer Properties

Elevation Layer Properties

Vector Layer Properties Untitles Wector Sub Layer Pro

Untited | Wector Sub Layer Properties

Remove Z Fighting
Naise Offset Modifier

1. ent  Prefab Item Option

4 Prefab Item Options

wionut=  Prefab Item Options
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4. Directory

4.1.  Glossary

4.2.  Acronym List

UML — Unified Modeling Language

User - This is any user who is registered in the app.
API - Application Programming Interface.

OS - Operating System

SAD - Software Architecture Document

5. Conclusion

After describing the program architecture we have a detailed view of the developed
software. The review presents the main points that require attention and are important during

the development of the application.
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