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BCTYII

Y cywacHOMy CBITI MOOUTBHI JOJAaTKA 3aliMaOTh 3HAYHE MICIE B
MOBCSAKIACHHOMY KHUTTI Jrofel. BoHM cTanu HEBII'€MHOIO YacTHHOIO OaraTtbox
aCTeKTIB HAIIOTO ICHYBaHHS, 3a0€3MeUyl0un 3pyUHuil JOCTYM 10 iHpopMaIlii, po3Bar,
KOMYHiKaIliil Ta nociyr. Oco0MBy yBary 3aciyroBye po3po0Oka irpoBUX JTOJATKIB IS
MOOUTRHUX TIIAaT(OPM, 30KpeMa i omeparliiinoi cucremu Android, sika € ojaHi€ro 3
HalmonyJisIpHiuX y cBiTi. Po3podka irop mis Android Bumarae He Jvine 3HaHb Y
rajy3i NporpaMmyBaHHs, ajieé W pO3yMiHHS crenudiky MOOUIBHUX MPUCTPOIB, IX
OOMEXeHb Ta MOXJIUBOCTEH. OOHUM 3 TOTYXHUX IHCTPYMEHTIB JUIsl PO3POOKHU
MOOUIBHMX JIOAAaTKIB € MoBa mnporpamyBaHHs C, IO [103BOJISIE CTBOPIOBATH
BUCOKOSIKICHI KpOCTIIIaT()OPMH1 T0AATKH 3 BUKOPUCTAHHSAM €IMHOTO KOJTY.

VY wmiif poboTi mOCHIIKEHO 0coOMMBOCTI 3acTocyBaHHsS C# 1uisi po3poOKu
MOOUIBHHX J0JaTKIB, 30KkpemMa s miatdopmu Android. [IpoBeaeHo aHami3 icCHyIOUMX
ITPOBUX JTOATKIB, PO3IITHYTO OCHOBHI TEXHOJIOT1i Ta IHCTPYMEHTH PO3POOKH, a TAKOXK
HAJaHO TMpaKTUYHI PEeKOMEHAAIlli MO0 CTBOPEHHS Ta ONTUMI3allli MOOUIBHUX
nonatkiB Ha 6a3i CH.

Mertoto 1aHoi poOOTH € AOCHIKEHHSI MOKIMBOCTEN Ta MiepeBar BUKOPUCTaHHS
MoBu C# miis po3poOku MOOUTbHUX HoAaTKiB Ha TuiatgopMi Android. 3aBmaHHSMU
poOOTH € aHai3 ICHYIOYUX PIIIEHb, BUOIP ONTUMATBHUX IHCTPYMEHTIB Ta TEXHOJIOT1H,
MPOEKTYBAaHHS Ta peajizallis irpoBoro 10AaTKy, a TaKOXK ONTUMI3allisl Ta TECTyBaHHS
TOTOBOTO MPOIYKTY.

AKTyanpHICTh TeMH OOYMOBJIEHa 3pOCTAlOYOI0 MOMYJSPHICTIO MOOUIBHUX
IrpOBUX JOAATKIB Ta MOTPEOOI0 Y BUCOKOSIKICHOMY MPOTPaMHOMY 3a0€3IEeUCHHI, SIKe
MOXe OyTH po3pobieHe e(PEeKTHBHO Ta MBUAKO. MU JeTaJbHO OMHIIEMO €TalH

PO3pOOKH, TECTYBaHHSA MPOAYKTY



PO311J1 1
TEOPETUYHI OCHOBMU PO3POBKHU ITPOBOI'O JOAATKY HA
MOBI C#

1.1. Orasx MoOB MporpamMyBaHHA ISl PO3pOOKHM MOOUIBLHUX J0JATKIB Ta
oco0.1uBoOCTI 3acTocyBanus C#

1.1.1. Orusix oCHOBHUX MOB nporpamyBanHsi st Android (Java, C++, C#)

Po3pobka nomatkiB 11t Android Moxe 371HCHIOBATHCS 3a JIOTIOMOI'OI0 KIJTBKOX
OCHOBHHX MOB TporpamyBaHHs. KokHa 3 HIX Ma€ cBOi 0COOJMBOCTI Ta MepeBary, 1o
JI03BOJISIE  PO3POOHMKAM BUOHMpATH ONTUMAIBHUM 1HCTPYMEHT 3aJIEKHO  BiJ
KOHKPETHUX NOTpeOd MpoeKTy. Y bOMY po3/iai MU po3risiHeMo Java, C++ ta C# sk
OCHOBHI MOBH IporpamyBaHHs st Android.

Java € ollHI€I0 3 OCHOBHHMX MOB IpOTpamMyBaHHS JUIsi pO3pOOKH JOJATKIB Ha
Android. Bona Oyna oOpana Google sik odirmiiina MmoBa s Android mpu 3amycky
wiatdopmu y 2008 porii. Java € 06'€KTHO-OPIEHTOBAHOKO MOBOIO MPOTpaMyBaHHs, 1110
3abe31euye BUCOKY MPOAYKTUBHICTD Ta HAIIWHICTD JOJIaTKIB.

IlepeBaru:

eBenuka cnujibHOTA Ta MATPUMKA: 3aBASKH TPUBAJIOMY ICHYBaHHIO Ta IIUPOKOMY

BUKOPUCTaHHIO Java Mae BeJIMKY CIUIBHOTY PO3pOOHHKIB Ta OaraTuii HaOip

pecypciB, BKIIOUAKOYH JOKYMEHTAIli10, 010J110TeKH Ta PperMBOPKHU.

eMuixmnatdopmenicts: JlonaTtku, Hamucani Ha Java, MOXyTb OyTH JIETKO

MOPTOBAHI Ha 1HIII TUIATPOPMHU.

eMoynbHICTh Ta TOBTOPHE BUKOPHCTAHHS KOAY: Java 103BOJISIE CTBOPIOBATH
MOJIYJIbHUH KO, SKUH JIETKO MiATPUMYBATH Ta IIOBTOPHO BUKOPHUCTOBYBATH.
Oco6muBoOCTI:

el"apsiui oHOBIECHHS: 3aBHgKu I1HCTpyMeHTaM, TakuMm sk Android Studio,

PO3POOHUKH MOKYTh BHOCUTH 3MiHU B KOJI 1 HETalHO OAYUTH PE3yJIbTaTH.
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e[uTerparis 3 Android SDK: Java TicHo inTerpoBana 3 Android SDK, mo Hamae
JOCTYT JI0 BCiX MOXKuBocTel miargopmu Android.

e [linTpumka  OaraTOHMTKOBOCTI: Java Mae  BOyJIOBaHy  HIATPUMKY
0araTOHUTKOBOCTI, 110 JTO3BOJIIE CTBOPIOBATH BHCOKOMPOAYKTHBHI JOJATKHU 3
napajieIbHUM BUKOHAHHSM 3aBIaHb [1].

C++ BUKOPHUCTOBYETHCS I pO3poOKU MoaarkiB Ha Android, ocoOMMBO KOIH
HEe0oOX1JHa BUCOKA IMPOJYKTHUBHICTh Ta €(EKTHUBHICTh BHUKOPUCTaHHS pecypciB. Lls
MOBA JIO3BOJISE MTMCATH YACTUHH KOJTy 3 HU3bKUM PiBHEM aOCTpaKIIii, 110 BaXKJIUBO IS
rpadiuHO HaCHYCHHX irop Ta 00poOKkH Bijeo [2].

IIepeBaru:

e Bucoka mpoaykTuBHICTh: C++ 3a0e3nedye BUCOKHI PIBEHb MPOIYKTUBHOCTI
3aBASKA HU3bKOPIBHEBOMY JOCTYILY JI0 MaM'siTi Ta MpOLECOpa.

e KoHTponb Haj pecypcamu: PoO3poOHMKM MarOTh TOBHUM KOHTPOJb HaJ
YOPABMIHHAM MaM'sITTIO Ta I1HIIMMH pecypcamMu, IO J03BOJIIE CTBOPIOBATH
OINITUMI30BaHI1 JOJATKH.

e MixnnargpopMeHicTb: C++ 103BOJIsI€ CTBOPIOBATH KPOCIUIATPOPMEHI JOJATKH,
K1 MOXKYTb TIPAITIOBATH HA PI3HUX OMEPAlIHIX CHCTEMAaX.

Oco0muBocCTI:

e NDK (Native Development Kit): Android NDK pno3Bonsie po3poOHuKam
MMCAaTH YaCTHHM 0JaTKiB Ha C++ 11 3a0e31eueHHsT BUCOKOT ITPOTYKTHBHOCTI.

e [aTerparis 3 Java: C++ xoa Moxe OyTu iHTerpoBaHuii 3 Java kogom uepe3 JNI
(Java Native Interface), 1110 103B0JIsI€E BAKOPUCTOBYBATH IEpeBaru 000X MOB.

e Bucokuii piBeHb ckiaaHocTi: Po3poOka Ha C++ BUMarae BUCOKOTO PiBHS 3HAHb
Ta IOCBIly Yepe3 CKJIaIHICTh MOBH Ta YIIPaBIiHHS maM'saTTio [3].

C# € MOBOIO MporpamMyBaHHs, po3po0JIeHO0 komnaHiero Microsoft, sika cTae Bce

OUTBIII TOMYJSPHOIO ISl po3poOku nonatkiB Ha Android 3aBIsKuM BUKOPHCTAHHIO
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miatgopmu Xamarin tTa .NET MAUIL. C# € 00'€éKTHO-OpIEHTOBaHOK MOBOIO 3
Cy4YaCHUM CHHTAKCHCOM Ta BEJIMKOIO KiJIBKICTIO 010J110TEK.

Po3poOka BHCOKONPOMYKTMBHUX JOAATKIB BHUMara€ BHOOpPY MOTY>KHUX
1HCTPYMEHTIB Ta MOB IIPOTpaMyBaHH, 1110 3a0e31e4UyI0Th €¢(heKTUBHICTh, HAIIMHICTb Ta
NpOoayKTUBHICTE. Came ToMy, i pO3poOKu AojaaTky Mu Bukopuctanu C#. OcHOBHI
nepeBard BHUKOPUCTAHHA Yy PO3pOOI BHCOKONPOAYKTHUBHUX JOJATKIB OyiH
BUPIIIAJLHUMH IIPU BUOOPI MOBH IIporpaMmyBaHHs [4].

IIpocToTa 1 3py4HICTH PO3POOKHU:

oC# Mae mpocTHid Ta IHTYITUBHO 3pO3YMIIMH CHHTAaKCUC, II0 POOHUTH HOro
BIJTHOCHO MPOCTUM B OCBOEHHI JJIsI NMOYATKIBIIB-PO3pOOHUKIB. BiH Takoxk Mae
0e3m114 BOygoBaHUX (DyHKIII 1 010110TEK, SIKI MOXKYTh JOIIOMOI'TH PO3pOOHUKaM
IPUCKOPHUTH MPOIEC PO3POOKH.

o C# € TUII0OE3MeYHOI0 MOBOIO, TOOTO KOMITUIATOP MEPEBIPsI€ TUIH JAHUX IT1]] 4ac
KoMIuiALii mporpamu. lLle pomomMarae yHUKHYTH TIOMHJIOK, $SKI MOXKYTh
MIPU3BECTU JI0 3HUKEHHS TTPOTyKTUBHOCTI.

oC# miaTpuMye O00'€KTHO-ODIEHTOBAaHE MPOrpaMyBaHHs, IO Ja€ 3MOTY
PO3pOOHUKAM CTBOPIOBATH CKJIAJHI JOJATKH, SIKI JIETKO MAacIITaOyIOThCS Ta
HiATPUMYIOTECS. [le Moke MiJABUIIUTH NPOAYKTHBHICTh, OCOOJMBO JUIS
JOJIATKIB, SIKI OOPOOJISIIOTH BEIUKUI 00CST TaHUX.

oC# miaTprMye 6araTOmOTOYHICTh, TOOTO MOXKHA BUKOHYBATH KIJIbKa 3aBJaHb
omHoyacHo. lle migBHINYy€e NTPOMYKTHUBHICTH, OCOOJMBO IS JIOAATKIB, SKi
00pOOIISIIOTH BETUKHIA OOCAT JaHUX.

[aTerpanis 3 pi3HUMH MIIaTGOPMaMU Ta TEXHOIOTISIMHU

oC# miATpUMYE MIUPOKUU CHEKTp miardgopm, BkIouyHO 3 Windows, macOS,
Linux, i0OS i Android. L{e 103B0J1s1€ pO3pOOHHKAaM CTBOPIOBATH KPOCILTATHOPMHI

JOATKU 3 MIHIMAJIbHUMU 3y CUIJUISIMHU.
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o C# Moxe OyTH IHTETPOBAHHM 3 PI3HUMHU TEXHOJIOTISIMHU, TAKUMU K 0a3u JaHUX,
BeO-CepBICHM Ta MPUCTPOi. 3aBASIKK IHTErpamii 3 XMapHUMH TEXHOJIOTISIMHU,
TakuMu K Azure 1 AWS, po3poOHUKH MOXYTh MIABUIIUTH MPOAYKTUBHICTD
CBOIX JIOAAaTKIB, TMEpPEKJaBIIM YacTUHY HaBaHTaXCHHS Ha XMapHY
iHppacTpykTypy. [HTerpanis 3 Visual Studio € notyxunoto IDE ans po3podku Ha
C#, sxa Hazmae BCl HEOOXIOHI 1HCTPYMEHTH Ui CTBOPEHHS, TECTyBaHHS Ta
HaJIaroXKeHHsI I0AaTKIB.

o C# Moke OyTH IHTETpOBaHUM 3 pI3HUMU O0a3zaMu J1aHux, Takumu sk SQL Server
1 MySQL, 110 3a0e3nedye rHy4KiCTh Y BUOOPI CXOBUINA JAHUX JJIsI TOJATKIB.

o C# Mae OaraTy €KOCHCTEMY Ta BEJIMKY CILJILHOTY PO3POOHMKIB, 1110 3a0e3meuye
JIOCTYII /IO BEIUKOI KIJIbKOCTI 010:110TE€K, IHCTPYMEHTIB Ta pecypcis. Lle cripusie
IIBUJKOMY BUPILICHHIO IPOOJIEM 1 0OOMIHY 3HAHHSAMHU cepel] pO3pOOHHUKIB.
KitouoBi ocobnmuBocTi C# 11 CTBOPEHHS! BUCOKOIIPOIYKTUBHUX J0JIATKIB

oC# Mae MOTY>KHY 1 CyBOPY CHUCTEMY THIIIB, sIKa JIoloMarae 3amnooirtu 6es3midi
MOMUJIOK YK€ Ha erami koMnuusiuii. [le rapanTye cTBopeHHs OUIbII HAIIMHUX 1
NPOJYKTUBHUX JOJATKIB. Y cucremi TumiB C# TakoX MATPUMYIOTHCS
nosiMopdi3M, YCHNaaKyBaHHS Ta IiHTepdelcHu, M0 CIpPUsS€ THYYKOCTI Ta
PO3IIMPIOBAHOCTI KOJY.

oC# Mae MEXaHI3MM  OINTUMI3alli, 1[I0 JO3BOJISIOTH  CTBOPIOBATH
BUcOoKkoe(dekTuBHUN Kkon. lle BKiIIOuae aBTOMAaTHYHE KEpPyBaHHS IaM ATTIO
(30upaHHsT CMITTSI) Ta ONTUMI3Allll0 BUKOHAHHS KOAY JUISl JIOCATHEHHS
HaWKpaIoi MpOoayKTUBHOCTI.

¢ Po3poOKa BUCOKOIPOTYKTUBHUX JI0JIATKIB 4aCTO BUMarae e(peKTUBHOI poOOTH 3
OaraTo3aJayHICTIO Ta aCHHXPOHHUMU onepaiisMu. C# Hagae 6arati 3aco0u Jyist
po0OOTH 3 TOTOKAMU BUKOHAHHS Ta aCHHXPOHHUMU 3aBJIaHHSIMHU.

e/lonomarae  po3mapajeiqroBaTH  BUKOHAHHA  3aBJaHb 1  €(EKTUBHO

BUKOPHUCTOBYBATH OaratosiiepHi mporecopu. C# Hagae 3aco0u Jyisi CTBOPEHHS
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Ta KepyBaHHS IMOTOKAMH, a TaKOXX CHHXPOHI3AII0 TOCTYIy O 3arajbHHX
pecypciB.

e J/l03BOJIsSIE BUKOHYBAaTH HEOJIOKYBaJIbHI Olepaliii, Taki sk podoTa 3 Mepexero abo
daiinamu, 6e3 0JIOKYBaHHS OCHOBHOTO MOTOKY BHKOHaHHs. Lle crpusie Ouibin
yyWHOMY TIpM3HAYeHOMY JUIs KOpHMCTyBada 1HTepdelcy 1 3arajbHii
MPOTyKTUBHOCTI MTPOTPaMH.

Takox, C# mHUpoKo BUKOPUCTOBYEThCsS B Unity, OJHOMY 3 HaWIMOIMJISIPHIIIAX

pyuiiB Ay po3pooku irop. Lle Hamae po3poOHMKAM 10AATKOBY NEpeBary, OCKUIbKU

Unity no3Bossie ctBoproBaTH K 2D, Tak 1 3D irpw, mo NOpamiolTh Ha PI3HUX

wiatdopmax [5].

1.1.2 IlopiBHsIHHSI HATHBHOI PO3pPOOKHM Ta KpocmIaTGOPpMHHUX pillleHb

(Xamarin, Unity, .NET MAUI)

HatuBHa po3poOka o03Hauae CTBOPEHHS JOJATKIB CIELialbHO ISl TMEBHOI

m1aTpOpMU 3 BUKOPUCTAHHSAM 1HCTPYMEHTIB 1 MOB IPOrpaMyBaHHS, 110 HAJAAIOTHCA

po3poOHukamu 1i€i wiatdopmu. Jns Android e 3a3Buvail 03Haya€e BUKOPUCTAHHS

Android Studio Ta MoB niporpamyBanHs Java a6o Kotlin [6].

[lepeBaru HaTUBHOT PO3POOKHU:

eBucoka npoayKTUBHICTb: J|01IaTKK MatOTh HOCTYM JI0 BCiX (PYHKIIII anmapaTHOToO
3a0e3MeUeHHs] Ta OlepaliiHOl CUCTEMH, M0 3a0e3nedye MaKCHUMaJIbHY
e(DEeKTHUBHICTb.

elloBHmii poctyn no mmargopmu: Bukopuctanus Bcix octanHiXx APl Ta
MOJKJIMBOCTEH, 1m0 HagaroThcsd Android SDK.

e[InaBumii iHTEepderic kKopucTyBadya: MOXKIUBICTE CTBOPEHHS 1HTEP(ENCIB, AKi
MaKCHMAJIPHO BiJAIIOBIIAFOTH PEKOMEHIAINSAM Ta CTaHIapTaM IIaT(GOpMH.
Henoniku HaTUBHOT pO3pOOKHU:

eUac Ta BapTicTh po3poOku: Po3poOka okpeMux AOJATKIB JUIsI KOXKHOI

miatdopmu (Hanpukiaaa, Android Ta i0S) motpedye Oinbie yacy Ta pecypcis.
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e[loagiitHa miaTpumka: HeoOXiTHICTh MIATPUMYBATH Ta OHOBIIOBATH KOJ AJIS
KOXHOT I1aT(HOPMH OKPEMO.
eKomanHi pecypcu: [loTpebda B criemiaiicrax Jijisi KOXKHOI Ii1aTGopMH.
KpocmnardgopmeHi pieHHs T03BOJSIOTH PO3POOHUKAM CTBOPIOBATH JOJATKH,
K1 MOXKYTh MPAIIOBaTH Ha KUTbKOX IJIaT(GopMax 3 BUKOPUCTAHHSM €IMHOTO KOJJOBOTO
0asucy. lle momomarae CKOpPOTUTH BHUTpaTH 4acy Ta pPecypciB Ha po3poOKy Ta
MIJTPUMKY JTOJATKIB /ISl pI3HUX ONepalliiHuX cucteM, Takux sk Android Ta i0S.
[TepeBaru Xamarin:
oCriitbHUM KOJOBUHM 0a3uc: MOXIIMBICTh BUKOPUCTOBYBAaTH OJMH KOJ JUJIS
Android, 10S Ta iHmIMX matgopm.
elurerpariis 3 .NET: Bukopucrtanus exocucremu .NET 11711 cTBOpEeHHSI 10JaTKIB.
o/loctyn no HatuBHuX APl: MOXJIHUBICTP BHKOPHUCTaHHS BCIX (QYHKIIN
matgopmu yepe3 Xamarin.Android Ta Xamarin.iOS.
Henomniku:
e Benuki po3mipu nonatkis: Jlonatku Ha Xamarin MOXYTh MaTH OLTBIIHI pO3Mip
MOPIBHSHO 3 HATUBHUMH yepe3 iHTerpauito 3 .NET.
e[IpoaykTuBHICTE: MOXe OyTH HM>KUOIO y MOPIBHSIHHI 3 HATUBHUMHU 10AATKAMU,
0c0o0MBO 7151 TpadiuHO HACMYEHHUX a00 PECYPCOMICTKHX 3aB/IaHb.
IlepeBaru .NET MAUI:
o CriuibHMM KO0BUH 0a3uc: OUH KOJI )15l CTBOPEHHS 10JaTKiB Ha Android, 10S,
Windows ta macOS.
e CyuacHuii pperimBopk: Hactymuuk Xamarin.Forms, 1o Hayiae 6151b1i1 3py4Hi Ta
HNOTYXH1 MOXJIMBOCTI1 Jyisi cTBopeHHs Ul
eluTerpauis 3 .NET: Bukopucrtanus noryxHoi exkocuctemu .NET 1151 po3poOku.

Henomiku:
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eBignocna HoBm3Ha: .NET MAUI € BitHOCHO HOBUM (pEHMBOPKOM, IO MOXKE
MPU3BOJIUTH 10 HECTAOUIHHOCTI Ta OOMEXEHOT MIATPUMKH MOPIBHAHO 3 OLIBII
3pUTAMU TEXHOJIOTISIMH.

e[IpoaykTuBHICTE: MOXe OyTH HI)KYOIO y TIOPIBHIHHI 3 HATUBHUMH JTOJaTKAMU,
0COOJIMBO B CKJIAJHUX CIIEHAPIsX.

[TepeBaru Unity:

elloTyxuuil rpadiunuii pymii: I[neansuuit ns ctBopenns 2D ta 3D irop 3
BHUCOKOIO KICTIO Tpadiku.

eKpocmnardopmenicts: [ligTpumka 6aratbox miuatdopm, Briarodatoun Android,
10S, Windows, Mac, Linux Ta irpoBi KOHCOJII.

e [[Inpokuii HaOip IHCTpYMEHTIB: Benrka KiJIbKICTh IHCTPYMEHTIB Ta PECYPCIB 15
po3pobOKku irop, Bkarouaroun Unity Asset Store.

Henomniku:

o CKIIaHICTh JUIsl 3BUYaHUX J0jAaTKiB: Unity Moxe OyTH HaJMIpPHO CKIIaJHUM
JUTSI TIPOCTHX JOJATKIB a00 THX, IO HE MOTPEOYIOTh MOTYKHHUX TpadiyHUX
MOYJIMBOCTEH.

ePo3mip nonatkis: JogaTku, ctBopeHi Ha Unity, MOKYTbh MaTH BEJIMKUN PO3MIP
yepe3 iHTerpailito rpadiyHOro pyIIis Ta pecypcis.

OT1xe, HaTUBHA PO3pOOKa Ta KpOCIIaTGOPMEHHI PIILIEHHS] MAIOTh CBOI ITepeBaru

Ta HEJOJIKH, 1 BUOIp MK HUMH 3aJICKUTH BiJ] crieliu(iku MpoekTy. B Hamomy npoexTi

Oynu BukopuctaHa moBa nporpamyBaHHsi C#. Came Tomy, Unity oOpaHo pyiieM st

rpu. lle Hagmano  JoJaTKOBI mepeBard sl PO3POOKH MPOEKTY, AO03BOJISIOUH

CTBOPIOBATH BUCOKOSIKICHUH 1TpOBUM TTPOIYKT Jyis miatdopmu Android.

1.1.3 Beeaenus 10 po3podoku Ha Android

Android € ogHi€r0 3 HAUNOMYJSAPHIIMX TUIATPOPM I PO3POOKH MOOLITBHUX

nonatkiB. Omepamiitna cucrema Android, po3pobnena kommaniero Google,

BUKOPUCTOBYE BIJKPUTE IMporpamMHe 3a0€3MeUeHHs Ta HaJa€ I[IUPOKUN CIEKTP
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THCTPYMEHTIB 1 PECypCiB JJIs1 PO3POOHUKIB. Y IBOMY PO3/ILJII MU PO3TJITHEMO OCHOBHI
acrekTu po3poOku gomatkiB Ha Android, BKIIIOYarOYM CTPYKTYpPY IUIaTGOpMH,
THCTPYMEHTH I PO3POOKH Ta OCHOBHI MPUHIIMIIH.

Android ckinamaeTbes 3 KUIBKOX KIIFOUOBUX KOMITOHEHTIB!

1. Linux Kernel: Lle siapo, mo 3a6e3mnedye HU3bKOPIBHEBI CUCTEMHI CITy>KOH, Taki
K Oe3leka, YNpaBIiHHS MaM'sTTIO, YNPaBIIHHS MNpPOLECaMU, MEPEKEBUU CTEK Ta
JpaiiBepu MpUCTPOiB [6].

2. Libraries: Android BuxopuctoBye HaOip 0i0mioTek, Hanucanux Ha C/C++, siki
HIATPUMYIOTH P13HI KOMIOHEHTH CUCTEMH, BKiIouaroun mynbtumenia (Libe, SQLite),
rpadiky (OpenGL, SGL), Be0-6pay3ep (WebKit) Ta irmi [7].

3. Android Runtime (ART): Android Runtime € cepenoBuilieM BUKOHAHHS, SIKE
3a0e3neuye BUkoHaHHA gojaTkiB. ART OyB npencrasnennii y Android 5.0 (Lollipop) 1
3aminuB Dalvik Virtual Machine, 3a0e3nedyroum Kpanly HTpPOAYKTHUBHICTh Ta
e(EKTUBHICTh BUKOPUCTAHHS MTaM'ATi.

4. Application Framework: Ileit piBeHb Hamae BHCOKOpIBHEBI CIyKOW st
pO3pOOKHM [1OAATKIB, TakKl SK YIpPaBIiHHSA AKTHUBHOCTSIMH, BIKHaMH, pecypcami,
KOHTEHTOM, TIOBIJOMJICHHSMU Ta iH1e [8].

5. Applications: Ile kiHIEBHIl piBeHb, Ha SKOMY pO3TalllOBaHI BCl TOAATKH,
BKJIIOYAIOYM OCHOBHI CHCTEMHI JOJAaTKH, Takl SK TenedoH, CICKTPOHHA IIOITa,
Opay3ep, a TaKOX CTOPOHHI J0AaTKH, CTBOPEHI po3pooHuKamu [9].

[HCTpyMEHTH 1151 pO3pOOKHU

1. Android Studio, € odimiitHOI0O iHTETpOBaHOIO cepenoro po3podku (IDE) mus
po3pobOku aonatkiB Ha Android, po3po0bineHoro kommnaniero Google. Bona 6a3yeTbcest Ha
IntelliJ IDEA 1 mnpomoHye po3poOHHMKaM TMOTY>XHUI HaOlp 1HCTPYMEHTIB IS
CTBOPEHHSI, TECTyBaHHS Ta HAJIArO>KCHHsI I0JAaTKIB.

OCHOBHI MOKJIMBOCTI:
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ePenaxkrop koxy: IlpomoHye 3pydyHMM Ta MNOTYXHHW pPENAKTOp KOOy 3
MiJICBIYYBaHHSIM CHHTAKCHCY, aBTOJIOMOBHEHHSM, 1HTEIPOBAHUMHM IiJIKa3KaAMHU
Ta pepaKTOPUHTOM.

o Jluzaiinep iuTepdeiicy: BizyanbHuii pemakTop JO3BOJSE CTBOPIOBATH Ta
HAJIAIITOBYBATH iHTep(eiic KOpUCTyBaya 3a IOMOMOIo0 TexHouorii "drag-and-
drop".

eEmynsarop Android: InTerpoBanuii eMyisTOp 103BOJISE TECTYBAaTH JOAATKH Ha
BIPTYaJIbHUX TIPUCTPOSIX 3 pi3HUMU KOH(Diryparrisimu Ta Bepcisimu Android.

e [HCTpYMEHTH HaJIaroJKEHHs Ta npoduTtoBaHHs: BKitoualoTh 1HCTPYMEHTH JIJIs
HaJIaroJKCHHS KOy, aHaJli3y MPOJYKTUBHOCTI JIOJAaTKIB Ta BUSBJICHHS BUTOKIB
nam'sTi.

eGradle: InTerpoBana cucrema 301pKH, 110 J103BOJISIE aBTOMATU3yBaTH MPOLIECH
CKJIa/IaHHS, TECTYBaHHS Ta PO3TOPTAHHS JIOJIATKIB.

e[HTErpallisi 3 cCuCTeMaMH KOHTpOJIO Bepciit: IlinTpumye momyssipHi CUCTEMU
KOHTPOJIIO Bepcil, Taki sk Git, 11 ehekTuBHOTO yrpasiiHHsa Kogom [10].

2. Firebase, € xmapHoto matgopmoro Big Google, sika Hajiae HaO1p IHCTPYMEHTIB
Ta CEpBICIB ISl pO3pOOKH, TECTyBaHHA Ta MOHETH3allli MOOUTbHHUX 1 BEO-70/1aTKIB.
Bona no3Bosisie po3poOHMKAM MIBHAKO CTBOPIOBATHM TOTYKHI Ta MacmTabOoBaHi
JIOJTaTKH.
OcHOBHI cepBicH:

eFirebase Realtime Database: XmapHa 06a3a qaHux, sKka J03BOJISIE€ 30epiraTu Ta
CUHXPOHI3YBaTH JIaH1 B peaJlbHOMY Yaci MK KOPUCTyBayaMHu.

eFirebase Authentication: CepBic i1 aBTeHTU(IKaAIlI KOPUCTYBadiB 3
MiATPUMKOIO corianbHux Mepex (Google, Facebook, Twitter) Ta enexTpoHHOT
MOTIITH/TIAPOJISL.

eFirebase Cloud Messaging (FCM): [1naTdopma 1ist HaicuaaHHs OB1JOMJICHb

Ta crioBilieHb Ha Android, i10OS Ta BeO-101aTKH.
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eFirebase Analytics: TloTyxHui 1HCTpyYMEHT /sl aHami3y MOBEIIHKU
KOPUCTYBauiB, IO JIONIOMarae TMpUMMaTH OOIPYHTOBaHI PIIIEHHS IS
MOKpAIEHHS T0AaTKY.

eFirebase Crashlytics: IncTpyMeHT anst MOHITOpUHTY Ta (iKcallii TOMUIIOK, IO
JI0TIOMArae IIBHUIKO BUSBJISITU Ta BUIIPABJISATH MPOOIEMH.

eFirebase Remote Config: Jlo3Bosie 3MiIHIOBATH IMOBEAIHKY Ta 30BHIIIHIN BUTJIS

noaatka 6e3 HeoOXiAHOCTI BHITyCKaTH HOBY Bepcito [11].

3. Unity, € moTyXHUM pyIIiEM I pO3pOOKH irop, sIKUi T03BOJISIE CTBOPIOBATH
BUCOKOsKICHI 2D Tta 3D irpu mns pizHux miatdopm, Bkmovaroun Android. Unity
niaTpumye C# sk OCHOBHY MOBY IMpOTrpaMyBaHHsS 1 HaJla€ PO3POOHUKAM IIHPOKUN
HaO1p IHCTPYMEHTIB JUIsl CTBOPEHHS IHTEPAKTUBHOTO KOHTEHTY.

OCHOBHI MOXJIUBOCTI:

ePenakTop Unity: IHTYITUBHO 3p03yMIIUH Bi3yalbHUI PENAKTOP ISl CTBOPEHHS
ITPOBUX CIIEH, HAJIAINTYBaHHS 00'€KTIB Ta HAMMMCAHHS CKPUIITIB.

e[linTpumka kpoc-mardpopmenocti: Unity 103BOJsi€ CTBOPIOBATH ITpH, SIKI
MOXYTh TMpalfoBaTH Ha pi3HUX MmiIardopmax, Bkmovaroun Android, 108,
Windows, Mac, Linux, Ta irpoBi KOHCOJII.

ellory>xuuit  rpadiunuit  pymni:  IlinTpumka  mepepoBux — rpadiuHmux

MO>KITUBOCTEH, TAKHX SIK PEHICPUHT B peaJbHOMY 4aci, ei1epu, OCBITICHHS Ta

TIHI.

e AniMaris Ta (izuka: [HCTpyMEHTH IS CTBOPEHHS CKJIAJHUX aHIMalllid Ta

¢i3nyHMX B3aeMoii B irpax [12].

eUnity Asset Store: MarasuH, e po3poOHHKHA MOXKYTh KyyBaTH a00 MpoJiaBaTu

PI3HOMaHITHI PECypCH JJIS 1Top, TaKl SIK MOJEII, TEKCTypH, 3BYKH, CKPUIITH Ta

iame [13].
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eluTerparis 3 iHmMKUMU iHCTpyMeHTamMu: Unity JIerKo 1HTETPYEThCS 3 1HIIMMU

cepBicaMu Ta 1HCTpyMEeHTaMM, TakuMu sK Firebase, nis momaBaHHs (GyHKIH

aBTEHTHU(IKallli, aHATITUKHA Ta CIIOBIIICHb.

OCHOBHI pO3a1JIH PO3POOKHU

1. KomnonentHa apxitektypa: Jlomatrku Ha Android cknagaroTbes 3
KOMITOHEHTIB, TaKMX SK aKTUBHOCTI (Activities), ciyx0Om (Services), mpuiimadi
mpokoMoBieHb (Broadcast Receivers) Ta mpoaiinepu kontenty (Content Providers).
KoeH KOMIIOHEHT BHUKOHYE TI€BHY pOJb 1 MOXE B3aEMOMISATH 3 IHIIUMU
KOMIIOHEHTaMH.

2. U/UX pgu3aiin: Po3poOka I1HTYITMBHO 3pO3yMUIOrO Ta MPUBAOIMBOTO
iHTep(delicy KopucTyBada € KIIOYOBHM aCEeKTOM YCIIXy AOAATKy. BukopucraHHs
MmatepianbHoro ausaiiny (Material Design) Bim Google pomomarae cTBoproBatu
Cy4acHI Ta 3py4Hi 1HTeppeicH.

3. OnTuMizaniss OpoayKTUBHOCTI: J[J1 3a0e3neueHHs mIaBHO1 poOOTH T0AaTKy
BaXUIMBO OINTUMI3YBaTH BUKOPUCTaHHS PECYpCiB, TaKUX SIK Mam'sTh, IMpPOLECOp Ta
Oatapes. lle BkitOuae ympaBiiHHS >KUTTEBUM IUKJIOM KOMIIOHEHTIB, ONTHUMI3AIlIIO
rpadiky Ta 3MEHIIIEHHS 3aTPUMOK.

4. TecryBanus: PerynsipHe TecTyBaHHS JOJATKIB Ha PI3HUX INPUCTPOSIX Ta
Bepciix Android nomomarae BUSIBIATA Ta BUIIPABISATH HOMMIIKH, 3a0€3MEUYyHOYH
cTabUIbHY Ta HaAIMHY POOOTY JOJIATKY.

1.2. AnaJui3 Ta BUOip onTMMaabHOrO pyuris A4 miargpopmu Android

1.2.1 Orasixg nonyasipuux pywiiB Android (Unity, Unreal Engine, Cocos2d).
Ilpuknaam irop Ha HUX

Unreal Engine, po3po6ienuii kommnaniero Epic Games, Bi1oMuil CBOEIO BUCOKOIO
MPOIYKTUBHICTIO Ta MOJIMBICTIO CTBOpeHHsI rpadiuyHo HacuueHux irop. Unreal
Engine yacTo BUKOPUCTOBYIOTH JJII CTBOPEHHS irop Ha kKoHcoursix Ta [1K, ane BiH Takox
niaTpuMye MoOUTbHI iatgopmu. Unreal Engine BUKOPUCTOBY€E MOBH NMPOTrpaMyBaHHs

C++ ta Blueprint (Bi3yanbHe ckpuntyBanHs) [14].
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[Tpuknanu irop:

ePUBG Mobile: Ilonynsipua kopomiBcbka OWTBa, sika BHKopucToBye Unreal
Engine nns 3a0e3meueHHs BHCOKOI SKOCTI Ipaikd Ta MPOTYKTHBHOCTI Ha
MOOUTBHUX MPUCTPOSIX.

eFortnite: Bimoma rpa B sxanpi "Battle Royale", sika Takox moctymHa Ha

MOOLUTEHUX MpHUCTpOsiX 3aBasku Unreal Engine.

Cocos2d € 6e3KOITOBHUM BIAKPUTUM ITPOBUM PYIIEM, SIKUH CIIEIIaTi3y€eThCs
Ha 2D irpax. Bin miarpumye Kiibka MOB MporpamyBaHHs, BkItoyatoun C++, Python,
Lua Ta JavaScript. Cocos2d BiZOMHUIA CBOEIO JIETKICTIO Ta BUCOKOIO MPOAYKTUBHICTIO,
10 POOUTH HOTO 17ICATBHUM JIJI PO3POOKHU MOOUTHHUX 1TOP.

[Ipuknaau irop:

eAngry Birds: OpwuriHaiibHa Bepcid I1i€i KyJIbTOBOi I'pu OyJia CTBOpEHa Ha
Cocos2d, AeMOHCTPYIOYM MOKIIMBOCTI pYyIIis JJiE CTBOPEHHS YCIIIIHUX
MOOUIBHUX 1TOP.

eClash of Kings: [TomynsipHa cTpaTeriyna rpa, sika BukopuctoBye Cocos2d st

yMpaBIiHHSA CBOIM rpadidHUM Ta irpOBUM KOHTEHTOM [15].

Unity € olHUM 3 HaWMOMYJISIPHIIIUX ITPOBUX PYIIIiB Y CBITI, OCOOIMBO cepen
po3poOHUKIB MOOLIBHUX 1rop. Bin miarpumye 2D ta 3D rpadiky, Hagae OaraTuii HaOip
IHCTPYMEHTIB JUIsl CTBOPEHHS IrOop Ta IHIIMX IHTEPAKTUBHUX gojaTkiB. Unity
BUKOPHCTOBYE MOBY TiporpamyBaHHs C, 0 poOUTH HOTO JOCTYITHUM 1 3pyYHUM JIJIst
0aratb0X po3pOOHUKIB.

[Tpuknamu irop:

eSubway Surfers: Ils nomynsipHa rpa y skanpi "runner" BukopuctoBye Unity ais
CTBOPEHHSI IJIABHOT'O FeMILIEI0 Ta sickpaBoi 3D rpadiku.

eMonument Valley: BizyasibHO mpuBa0inBa ToJ0BOJOMKA, SIKa BUKOPHUCTOBYE
Unity mis peanizaiii CKIaHUX BisyaJlbHUX e(eKTiB Ta MexaHik [17].

1.2.2 IlepeBaru Ta He0JIKM KOKHOTO PYyLUif
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ITepeBaru Unreal Engine:

eBricoka mpoayKTuBHICTh: ONTUMI30BaHUMN AJISi CTBOPEHHS rpadiuHO HACHYCHUX
Irop 3 BUCOKHM PiBHEM JeTaji3alii.

e[loTyxuuil rpadiunmii pymii: [ligTpumka nepenoBux rpadiyHUX TEXHOJOTIH,
TaKuX SIK IPOCYHYTE OCBITJICHHS Ta TiHI, 1110 pOOUTH HOTO 1/1eaibHUM 11t AAA-
irop.

eBlueprint: Bi3yasbHe CKpHUINTYBaHHS, SKE€ CHPOIIYE MPOIEC PO3POOKH Ta
JI03BOJISIE IIBUJIKO MTPOTOTUITYBATH ITPOBI MEXaHIKH.

ebeskoiToBHA JTiIeH31: be3KomToBHUN JOCTYn A0 BCIX 1HCTPYMEHTIB, 3
OTUIATOIO POSUITI JIMIIE TICIs JOCATHEHHS IEBHOTO PIBHS JOXOY.
Henoniku Unreal Engine:

eKpyra kpuBa HaBuaHHs: Bumarae Ouibliie yacy Ta 3yCWiIb JJIs ONaHyBaHHS,
0COOJIMBO 11 HOBAYKIB.

eBenuki po3mipu npoekris: [Tpoektu Ha Unreal Engine MoxyTh 3aiiMaTu 6arato
MICIIS Ta BUMAraTy 3Ha4YHUX anapaTHUX PECYpPCIB.

eMenma miarpumka 2D: [TopiBasiHo 3 Unity, Unreal Engine meHIn opieHTOBaHUM
Ha po3poOKy 2D-irop.
[TepeBaru Cocos2d:

o Jlerkicth: Pymiii ontumizoBanuil aisg 2D irop, mio poouTh HOro MIBUAKUM Ta
e(hEeKTUBHUM.

eBinkputuii koa: be3komTOBHUN Ta 3 BIAKPUTUM KOJOM, IO JI03BOJISE
po3poOHUKaM Mo IM(iKyBaTH Py BiIMOBITHO 10 CBOIX MOTPEO.

e[linTpumka kinbkox MoB: [lintpumye C++, Python, Lua Ta JavaScript, mo
3a0e3mnedye THY4YKICTh Y BUOOpPI MOBU ITPOTpamMyBaHHSI.

eHu3bki cucremHi Bumoru: He BuMarae moTy>KHOTo arnapaTHOro 3a0e3reyeHHs,
110 TAXOAUTH AJIs PO3POOKH Ha CTAPUX UM MEHII MPOTYKTUBHUX MPUCTPOSIX.

Henomku Cocos2d:
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e O6Mmesxeni MmoxiBocTi 3D: OcHoBHA opieHTalist Ha 2D irpu, mo ooMexye iioro
MOXKJIMBOCTI JIs1 po3po0ku 3D mpoeKTiB.

eMenma cnutbHOTa: [TopiBHAHO 3 Unity Ta Unreal Engine, Cocos2d mae meHIry
CHIJTBHOTY Ta MEHIIIE TIOCTYITHUX PECYPCiB.

eMenmie iHCTpyMeHTIB: OOMmexkeHuid Halip I1HCTpYMEHTIB Ta QYHKIIH Yy
NOPIBHSHHI 3 OUIBII YHIBEpCATLHUMHU PYIIIAMH, TakuMU K Unity.
[TepeBaru Unity:

eKpocmnarpopmenicts: [linTpumye Outbie 25 miardopm, Bkaroyaroun Android,
10S, Windows, Mac, koHcout Ta BeO-Opay3epu.

ellupokuit Habip iHCTpyMmeHTIB: IHTerpoBane cepenoBuie po3pooku (IDE) 3
MOTY>KHUMH IHCTPYMEHTaMU I CTBOpeHHS sk 2D, Tak 1 3D irop.

eBenuka cnisibHOTA Ta miATpUMKa: [IIupokuil JoCTyIl 10 HABYAJIbHUX MaTepiaiB,
noKkyMeHTailii, opymiB Ta pecypciB Ha Unity Asset Store.

eluterpamiss 3 C: BukopucraHHs cydacHOI 00'€KTHO-OPIEHTOBaHOI MOBHU
porpaMyBaHHSI, III0 MOJIETIIIYE PO3POOKY.
Henomniku Unity:

eBumoru o anmapatHoro 3a0e3nedeHHs: Moxxe OyTH BUMOTIIMBUM JI0 PECYpPCiB
KOMIT'FOTepa, OCOOIMBO JIJIs1 BEJTMKUX MPOEKTIB.

ellina: Jleaxi ¢pyHkiii Ta meH31i MOKyTb OYyTHU JOPOTUMH IS 1HI1-pO3POOHUKIB
Ta MaJIUX CTYAIN.

e[IpoaykTuBHICTE: [HOAI MOXeE MOCTyHaTHCs 3a MPOIYKTUBHICTIO HATUBHUM
pileHHsM abo 1HITUM PYIIisSM TIpU PoOOTI 3 AyKEe BUMOTIMBUMH TrpadidHUMU
3aBJIaHHSIMU.
Koxen i3 posrasHyTHX pymriiB Mae cBOi mepeBaru Ta Hemomikud. Unity €

YHIBEPCATBHUM I1HCTPYMEHTOM 3 IIHUPOKOI MIATPUMKOIO TUIAT(HOPM Ta BEIUKOIO
CHUIBHOTOIO, ajieé MO)Ke€ OyTHM BUMOTJMBUM [0 amapaTHoro 3abesneuyeHHs. Unreal

Engine mpomnonye notyxHi rpagidHi MOXJIHMBOCTI Ta BUCOKY MPOIYKTHUBHICTb, ajie
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BUMarae OuIbIIe 3yCuib Jisl HaBpdaHHs Ta poootu. Cocos2d € jierkuM Ta epeKTUBHUM
pimeHHsM 111 2D irop, ane oOMexeHU y MOXKIHMBOCTAX Uit 3D po3pobku Ta mMae
MEHIY CIIBHOTY. Bubip onTUMaNbHOTO PYLIiS 3al€XKHUTh Bl CHCHU(IKUA MPOEKTY,
BUMOT J10 Tpadiku, pecypciB KOMaHAH Ta IiJIbOBOI IIaTHOPMHU.
1.2.3 Bubip onTuMaabHOro0 pylisi AJs rpu
Hamr npoekT nossirae B CTBOPEHHI TpH, sIKa TOEJIHYE B COO1 Bi3yaIbHUN CTUJIB 1
MexaHiku Angry Birds 3 cerrunrom city Half-Life 2. [lis peanizartii iboro amMm6iTHOTO
3aymy, Mu oOpanu pymriii Unity. ¥ nboMy 3BITI A€TaJIbHO MOSCHIOETHCS, YoMy Unity
€ HallkpamiuM BHOOpPOM [UIsl HAIIOrO MPOEKTY, BPAaXOBYIOUM HOro TEXHIYHI
MO>KJIUBOCTI, THYYKICTb, IPOCTOTY BUKOPUCTAHHS Ta 1HIII BaXXJIMB1 (PaKTOPH.
[ToTy>XHICTh Ta THYYKICTb PYIIis
eUnity migrpumye sk 2D, Tak i 3D rpadiky, mo H03BOJISIE CTBOPIOBATH
PI3HOMaHITHI ITPOB1 MPOEKTH. {15 HAIIOi IpH, sIKa MOEJHY€E Bi3yaIbHUM CTUIIb
Angry Birds 3 TpuBumipanmM cepenosuieM cBity Half-Life 2, ne nagzsuuaiino
BaXJIMBO. Mu MoxkeMo BUKOpucTOByBatu 2D (i3uky nist peasnizaiiii MexaHik
3amycKy 00'€KTiB Ta B3a€MOJIi1 3 OTOUCHHSIM, a Takok 3D Mojeni A1t CTBOPEHHS
OLIBIII pealiCTUYHUX Ta JIETaTi30BaHUX 00'€KTIB.
eUnity mae BOy10BaH1 IHCTpYMEHTH 71l poOOTH 3 P13UKOI0, BKIItOUaroun Box2D
st 2D ¢i3uku ta PhysX ninst 3D ¢izuku. Lle 1o3Bosie HaM TOYHO MOJENIOBATH
MOBEAIHKY OO0'€KTIB y Tpi, 3a0€3Meuyroud pealicCTUYHICTh B3aeEMOJIi 3
OTOYEHHSM, 110 € KJIIFOUOBUM acleKTOM HaIloi I'py.
eUnity 103BOJISIE JIETKO €KCIMOPTYBAaTH TPy Ha Pi3HI MIaTGOPMHU, BKIIOUYAIOUN
Android. e oco0nuBO BaXIMBO JIJIsl HAILIOTO MPOEKTY
eUnity Mae IHTYiTUBHO 3pO3yMuUIMK iHTep(deic 1 6arato HaBYaIbHUX PECYPCIB,
110 MOJIETTIIYE MPOLIeC HaBYaHHS Ta po3pOOKHU HaBITh JUIsl HOBauKiB. L{e mo3Bossie
HaM IIBUJKO CTBOPIOBATH MPOTOTHIH Ta BHOCHTH 3MIHH JI0 TPU B TIpOIlECi

PO3POOKH.
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eBemmka cmimbHOTAa po3pobHmKiB Unity 3abe3meuye pgoctynm mo Oesmidi

OC3KOIITOBHUX Ta IUIATHUX PECypCiB, CKPUNTIB, TyTopiamiB Ta (GopymiB. Mu

MOKEMO JIETKO 3HAWTH JOMOMOTY 3 OYy/b-sIKOTO MUTAHHS Ta BUKOPHUCTOBYBATU

TOTOBI1 PIIICHHS JIsl TPUCKOPEHHS PO3POOKH.

eUnity Asset Store mponoHye MUPOKUN BUOIp IJIariHiB Ta TOTOBUX PECYPCIB, 110
3HAYHO MPUCKOPIOE PO3POOKY Tpu. Mu MOKEMO IHTETpyBaTH TOTOBi (Di3WdH1

MOJIeNT, 3BYKOBI e(eKkTH Ta BI3yaJlbHI €JIEMEHTH, 30CEPE/IKYIOUHCh Ha

YHIKaJIbHHUX aCEeKTaX HaIloi I'pH.

eUnity Hajae MOTYXHI I1HCTPYMEHTH JMJii CTBOPEHHS KOPHUCTYBaLbKOI'O
1HTEepQeicy, Mo M03BOJISE JIETKO po3poOUTH MEHIO, IH(QOpMaliiiHI MaHesl Ta

i enementd Ul lle BakiauBO Uil CTBOPEHHS 3pYYHOTO Ta €CTETUYHO

MpUBaOIMBOro iHTEpdeiicy Haloi rpu.

o /Ins peam3zanii mexanik Angry Birds, Takux sk 3amyck 0O'€KTiB 3 pOraTKu Ta

B3a€MO/IIS 3 OTOUYCHHSIM, HEOOX1/THA TOYHA Ta HajiiHa ¢i13uuHa cuctema. Unity

Mae BOytoBaHy miaTpuMKy Box2D mst 2D ¢i3uku, 110 i1eabHO TIAXOAUTH IS

HAIIOI I'PH.

BpaxoByroun Bci HaBeneHi ¢akropu, Unity € onTUMallbHUM BUOOPOM IS
HAIIOrO TIPOEKTy. MOro MOTYKHiCTh, THYUKiCTh, IIPOCTOTA BHKOPHCTAaHHS, BEIMKA
CHUJIBHOTA PO3POOHUKIB Ta MIUPOKI MOKIUBOCTI JJi1 poOOTH 3 (h13UKOI0, aHIMAIIIEIO Ta
1HTEpPEecoM T03BOIATH HAM IIBUJIKO Ta €(EKTUBHO pealli3yBaTH BC1 aCIEKTH HAILIOTO
MPOEKTY, 3a0€3MeUyt0Ur BUCOKY SIKICTh KIHIIEBOTO MPOIYKTY.

1.3 AHaJi3 icHyloumx irpoBux aoaartkis A Android

1.31 Orasxy  nomyJsapHux  irpoBux  jgojgarkiB Ha  Android
MoOibHI irpH 3aiiMaloTh 3HaYHY YaCTUHY PUHKY MOOUIBHUX JOJATKIB 1 € OJHUMU 3
HAaWMOMYJISIPHIIIMX 3aBaHTa)XyBaHMX MPOrpaM y CBITI. YcHiX MOOUIBHUX 1rop
3aJIeKUTh BIJ PI3HUX (DAKTOPIB, BKIIOYAIOYM I[IKABY I'POBY MEXaHIKy, MPUBAOIUBY

rpadiky, 3py4HIicTh iHTep(deiicy Ta epexkTuBHY MOHeTH3allto. JlaBaiite po3rissHEMO
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KUTbKa HaWMOMyJSPHINIMX IrpOBUX A0/aTKiB Ha Android, siki cTamu 3pa3koM Jjis
HaCJIITyBaHHS B 11 ramysi.

1. Subway Surfers

ePo3pobuuk: Kiloo, SYBO Games

o Kanp: Pannep (Endless Runner)

eKopoTtkuii onuc: Subway Surfers — 11e oiHa 3 HAUTOMYJSPHIIIKMX 1FOP Y YKAHPI
paHepiB. ['paBmi KepyrOTh MEPCOHAXKEM, MO OIrae Mo 3ali3HUYHUX KOJISX,
YHUKAIOUM Tepenko] Ta 30upatoud MoHeTH 1 OoHycu. ['pa mpuBabiroe
SICKpaBOIO Tpadikoro, TMHAMIYHUM FeHMIUICEM Ta MOCTINHUMU OHOBJICHHSMU.
Oco0muBoOCTI:

eBuicokosikicHa Ta sickpaBa rpadika

¢ 3aXOILUTIOIYHM 1 HECKIHYCHHUHN TelMILIeH

e Pi3HOMAaHITHI JIOKAIIii, 1[0 OCTIMHO 3MIHIOIOThCS

ePerysisipHi OHOBJICHHS 3 HOBUMH TIEPCOHAXKaMH Ta moaisimu [17].
2. Angry Birds

ePo3pobuuk: Rovio Entertainment

o Kanp: ['omoBonomka (Puzzle)

eKopotkuii onuc: Angry Birds — 11e kiacu4Ha rpa y skaHpi roJIOBOJIOMOK, i€
IpaBIli BUKOPUCTOBYIOTh PISHOMAHITHUX MTaX1B JJI 3HUIIEHHS KOHCTPYKIIiH, B
AKUX XOBAKOThCS CBUHI. ['pa 3700yna BeNMKY MOMYJSAPHICTH 3aBASIKA CBOIN
OpHTiHANBHIN 1/1€1, Becemnii rpadimi Ta 3aTsaryBadomy reiimruiero [18].
Oco6muBoOCTI:

e YHiKaJIbHA ITPOBa MEXaHIKa

eBricoka sKicTb rpadiku Ta 3ByKy

e Pi3HOMaHITHI PiBHI Ta MEPCOHAXKI 3 YHIKAIbHUMU 3[10HOCTSIMU

e[locriiiHi oHOBIIEHHS Ta HOBI emizonu [19].

3. Doodle Jump
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ePo3poOuuk: Lima Sky

o Kanp: Apkana (Arcade)

eKopotkuii onuc: Doodle Jump — 1e ogHa 3 HallBIAOMIIIUX apKaJHUX 1rop, A€
rpaBlli KepyIOTh MEPCOHaXKeM, KU cTpubae Mo miargopmax, HaMaralouuch

JOCSTTA sIKOMOTa OuIblIoi BUCOTH. ['pa BiA3HA4Ya€ThCsl MPOCTUM, ajie

3aXOIUTIOIOYMM TeMMILIeEM Ta BII3HABAHOIO Tpadikoro B CTHII "KapaHJalIHOro"

MaJIOHKA.

Oco0nuBocri:

e[Ipocra, ane 3aTAryeya irpoBa MexaHika

eBnizHaBaHna rpadika y CTUJ py4YHOTO MaJIOHKa

e Pi3HOMaHITHI MEPENIKOIN Ta OOHYCH

e[locTiitHi OHOBJICHHS 3 HOBUMH TeMaMH Ta piBHsIMHE [20].

AHanizyrouu nomyJisipHi irpoBi gojgatku Ha Android, Taki sik Subway Surfers,
Angry Birds Tta Doodle Jump, mMoxxHa 3pOoOMTH BUCHOBOK, IIO YCIHIX TakuUX Irop
3aJIeKUTh BIJ SKOCTI Tpadikud, I1HHOBAIIMHOI IFPOBOI MEXaHIKH, 3PY4YHOCTI
KOPHCTYBaHHS Ta pEryJspHUX OHOBIICHb. [7e€r0 € BHUKOPUCTAHHS MOBU
nporpamyBaHHss C# pa3oM 3 TEXHOJIOTISIMH, HAJa€ pO3pOOHUKAM TMOTYKHI
IHCTPYMEHTH IS CTBOPEHHSI BUCOKOSIKICHUX 1TOp, 3JaTHUX KOHKYPYBATH 3 JiJepaMu
PUHKY.

1.3.2 Anaui3 pyHKIiOHATBLHOCTI Ta 0CO0TUBOCTENH

Posrasgatroun yemimHi irpoBi qoaatku aist Android, BaXIMBO aHali3yBaTH HE
TUIBKM 1XHIO TMOMNYJSPHICTh, aje W (PYHKIIOHAIBHICTH Ta OCOOJMBOCTI, IO
3a0e3neymiv iM Taky HomyJsapHicTh. Hukdye HaBeneHo aHami3 (QyHKIIOHAIBHOCTI Ta
0co0IMBOCTEN TPhOX OMYJISIpHUX 1rop: Subway Surfers, Angry Birds Ta Doodle Jump.

1. Subway Surfers

OYHKITIOHATBHICTH:
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e IrpoBuii nporiec: ['paBenb kepye nepcoHakeM, sIKuii 0e3rnepepBHO OKUTH MO
3aNII3HUYHKUX KOJIsX, 30Mparoy MOHETH Ta OOHYCH 1 YHUKAIOYU MEPemKo. Y
pasi 3ITKHEHHsI 3 MEePEIIKOIaMU, TPy 3aKiHUEHO.

e bonycu Ta nocuieHHs: ['pa MicTUTh pi3HOMaHITHI OOHYCH, TaKi sIK MarHITH JIJIs
MOHET, pEaKTUBHI PaHIIl Ta Cynep-Keau, 10 MOJETIIYIOTh IPOXOIKEHHS TPH.

e MikpoTpan3akilii: ['paBli MOXYTh KynyBaTh BIPTyaJIbHY BalIOTy Ta
MOCUJICHHS 32 peajibHI rPOoIIi.

Oco0nuBocri:

e ['padika Ta animarisa: BucokosikicHa, sckpaBa rpadika 3 MIaBHOIO aHIMAIII€TO.

e PiznomaniTHi JIokalii: KoxkHe OHOBICHHS 101a€ HOBI JIOKALll, 110 3MIHIOIOTHCS
BIIIOBITHO 7O TEMATUYHUX CBST YU IMOIIH.

e CoulanpHa iHTEerpamnis: MoXIUBICTb 3MaraTUcs 3 Ipy35IMHU Yepe3 MAKITI0UEHHS
710 COLIaJIbHUX MEPEXK.

o [lepconaxi: Benukuit BUOIp nepcoHaxiB, siki MOKHA pO30JIOKYBaTH 32 MOHETH
9H pealibHI TPOIII.

2. Angry Birds
@OYHKI10HAIbHICTb:

elrpoBuii mpomec: ['paBui 3amyckarTh NTaxiB 3 pPOrarkd, HaMararOYuch
3pyHHYBaTH CTPYKTYpPH, B SIKHMX XOBAaIOThCS CBUHI. KOXKEH piBeHb Ma€ TNEBHY
KUIBKICTBH MTaXIB Ta LUIEH U1 3HUILIEHHS.

ePizHOMaHITHICTH NTaxiB: KokeH mTax mMae yHiKajabHI 3/1I0HOCTI, 110 J0JaI0Th
CTparterii 10 Tpu.

e MikpoTpaH3akiii: MoXIuBICT MPUAOAHHS TOJATKOBUX MTaxiB a0o0 piBHIB 3a
peanbHi TPOIII.

Oco6muBoCTI:

e di3uka rpu: Peamictuuna (i3uka, ska BU3HAYAE, IK PyUHYIOTHCS CTPYKTYPH.
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e['padika ta 3Byk: bapBucrta rpadika 3 BeceaMMH 3BYKOBUMH €(eKTaMH Ta
MY3HUKOIO.

ePiBHI Ta emizomu: Benmka KUIBKICTh PIBHIB Ta TEMaTUYHUX €Mi30/IIB, IO
J0JAI0THCS 3 OHOBJICHHSIMH.

o JlocarHeHHs Ta TaOmuI JifepiB: MOXKIUBICTh 3Maratucs 3 1HIIMMH TPaBLSAMU
3a BUCOKI OaJIi Ta JOCSTHEHHS.
3. Doodle Jump

DOYHKITIOHATBHICTD:

erpoBuil npouec: ['paBenp Kepye mepcoHa)keM, 10 MOCTIMHO cTpudae Bropy,
YHUKAIOYM MEepemKo 1 30uparoun 00HycH. ['pa 3aKiHUYy€eThCS, SIKIIO0 TEPCOHAK
najaae abo CTUKAETHCS 3 BOPOTOM.

ebonycu: Y rpi € pizHOMaHITHI OOHYCH, TaKi SIK PEAKTUBHI PaHIIl, MPYKUHHU Ta
3aXHCHI IIUTH, 10 JOIIOMArarTh JOCITaTH OLJIBIITIOI BUCOTH.

e MikpoTpaHn3akiii: ['paBii MOXKyTh KyIyBaTH CII€L1aJIbHI KOCTIOMH YU OOHYCH 32
peanbHi TPOIII.
Oco0muBocCTI:

e['padika: BnizHaBana rpadika y cTuii "kapaHJalnIHoro" MaiaroHKa, 10 HaJa€e rpi
YHIKQJIbHOTO BUTJISITY.

e[IpocTa mexanika: JIerko 3po3yMisia MexaHika I'pH, 10 pOOUTH i TOCTYITHOO JIJIst
BCIX BIKOBUX T'PYIIL.

ePizHOMaHITHI Temu: ['pa Mae pi3HI TEeMaTUYHI CBITH, IO 3MIHIOIOTHCA 3
OHOBJICHHSIMH.

e Tabmumi migepiB: MOXIHMBICTh 3MaraTUCs 3 1HITUMHU TPABIIMH 32 HAWBHIIHMA
pe3yJbTar.
1.3.3 AHaui3 puHKY: HiJ1bOBa ayANTOPisi, MOMYJISIPHI :KaHPH, Oi3Hec-Moei
AHaJli3 pUHKY MOOUIBHHMX Irop AO03BOJISIE€ Kpallle 3po3yMiTH, sKl (pakTopu

BIUTMBAIOTH HA YCIIX Ir0p, Ta SIK 1X PO3POOHUKH MOXKYTh JOCSITTA BUCOKUX TTOKA3HUKIB
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3aBAaHTAKEHb Ta JOXOMAIB. Y I[bOMY PO3AUII MU PO3MVISIHEMO IIJILOBY ayaUTOPIIO,
MONYJISIPHI )KaHPH MOOUIBHUX 1TOp Ta Pi3H1 013HEC-MOJENI, III0 BUKOPUCTOBYIOTHCS TS
MOHETH3AIIIi.

1) MoOibHi IrpH MarOTh IIMPOKY ILIHOBY ayIUTOPII0, IKa OXOILTIOE Pi3Hi BIKOBI
Ta couianbHi rpynu. OCHOBHI CErMEHTH IIJIOBOI ayIUTOPIi BKIIFOYAIOTh!

o /litn Ta mimmiTku: Llg rpyna € omHi€r0 3 HAMOUTBITUX CHOKUBAYiB MOOLTHHUX
irop. Irpu nns 1iei ayaurtopii 3a3BH4Yail MaroTh SICKpaBy rpadiky, TPOCTHIA
reiMIuiel Ta 6e3id MiH1-1rop.

eMogoas Ta nopocii (18-35 pokiB): Llei cerMeHT yacTo rpae y OLIbII CKIIaIHI Ta
cTpareriyni irpu. [lomynsapHi kaHpu cepes 1€l Tpynu BKIIOYAIOTH EKIIH,
ctparerii, RPG Ta rosioBojgomMku.

e Jlopocm (35+ pokiB): Lleit cerMeHT 3a3BW4Yail Bijjae IepeBary Ka3yaJlbHUM
irpaM, TOJIOBOJIOMKAM Ta KapTKOBUM irpam. JIJisi HUX BaXJIMBUMU € periaKcarlis
Ta po3Barv y BUIbHUI Yac.

2) MoOUIBHI IrpH OXOIUTIOIOTH IMUPOKUI CIEKTP JKaHPIB, cepel] AKUX ACSKi 3
HANUTIOMYJIIPHIIITUX BKJIIOYAIOTh:

eKazyansHi irpu (Casual Games): Le irpu 3 npocTiMu npaBuiiaMu Ta KOPOTKUMHU
irpoBumu cecisimu. IIpukinanom € Candy Crush Saga.

ePannepu (Endless Runners): Irpu, ne nepcoHax nocTiiHO pyXaeThCs BOEPE, a
rpaBellb MOBUHEH YHUKATH niepemko. [Ipuknanom € Subway Surfers.

e["onmoBosniomku (Puzzle Games): Irpu, mo BUMararoTh BiJ] TPaBIiB PO3B'SI3aHHS
PI3HOMAaHITHHX 3aBJaHb Ta roJIOBOJIOMOK. [Ipukinagom € Angry Birds.

eCrparerii (Strategy Games): Irpu, 1110 BUMararoTh CTPATEriyHOTO TJIAHYBaHHS
Ta ynpasiiHHs pecypcamu. [Ipukiagom € Clash of Clans.
ePonroBi irpu (RPG): Irpu, me rpaBili KepylOTh NMEPCOHAKAMHU, BHUKOHYIOTh

KBEeCTH Ta 00proThes 3 Boporamu. [Ipukimagom € Genshin Impact.
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3) Mg MoHeTH3alii MOOLIBHUX IMOp BUKOPHCTOBYIOTHCS Pi3HI Oi3HEC-MOJCI,
cepell SKMX HaWMOUTMPEHIIIUMH €:
eFreemium: OCHOBHA MOJIENb, 32 KOO rpa OE3KOIITOBHA JIJIsl 3aBAHTAXKEHHS, aJie
MICTUTh IIJIaTHI €JIeMEHTH (MIKpOTpaH3akIii) sl MpUA0aHHS J0JATKOBUX
byHK11A, nocusieHb a60 kocmeTnuHKUX npeametis. [Ipuknagom € Clash of Clans.
ePeknama (Ad-supported): Irpu, 1mo mokasyoTh pekiaamMy IIiJl yac rpu abo MK
piBHsMH. ['paBIli MOXYyTh MaTH MOXJIMBICTH BIJKIIOUUTH PEKJIAMy HUISIXOM
BHYTPIIIHBbOIrPOBUX MOKYNOK. [Ipukianom € Doodle Jump.
e[Ipemiym (Paid Games): Irpu, mo npoaaroTecs 3a dikcoBany miHy. L{s Monens
MEHII TOMyJsipHAa Ha MOOIIBPHUX IUIaTGopMax uepe3 BHCOKHI pIBEHb
KOHKYPEHIIIi Ta BEJIUKY KUTbKICTh O€3KOIITOBHUX aJbTEPHATHB.
ellinmucka (Subscription): Irpu abo cepBicu, IO MPOMOHYIOTH JOCTYH JO
MPEMIyM-KOHTEHTY 3a HIOMICS4YHY a0o piuHy mianmucky. Lls mozenb crae Bce
OLIBIII TOMYJIIPHOIO 3aBASKU cepBicam Ha 3pa3ok Apple Arcade ta Google Play
Pass.
1.4 Oco6uBOCTI MPOEKTYBaHHS I'PU
1.4.1 Konuenuisa Half-Life 2
"Half-Life 2" - e Bimoma Bifieorpa, po3pooiiena kommaniero Valve Corporation
1 BumymieHa y 2004 pomi. I'pa € npoxosxkennsm kynbToBoi "Half-Life" 1 3mo00yna
IIMPOKUN BU3HAHHS 3a CBIA IHHOBALIMHMM MIAX1A 10 TEHUMILICIO Ta 3aXOTUTFOOYUMA
CIOXKET.
Croxert: ['paBenis y "Half-Life 2" Binirpae pons ['opnona ®pimena, ¢izuka, skuit
CTa€ TepoeM OOpOTHOM TMPOTH BJIAAM I1HOIUIAHETHUX 3arapOHuKiB. /[lis rpu
posroptaethes y MicTi City 17, sike 3HaX0IUThCS i) KOHTpoJieM 3arapOHukiB. ['paBerp
MPOKJIAJIa€ NUISIX Yepe3 PI3HOMAaHITHI JOoKalli, BCTyNal4u B 00pOTHOY 3 BOPOKUMU
CWJIAMH, CHUJIKYIOUUCh 3 I1HIIMMHU T[EPCOHaXaMH Ta BUPINIYIOUM 3arajku JUis

JIOCSITHEHHS CBOIX LIUIEH.
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I'efimmieti: I'pa mporoHye pi3HOMaHITHI TeMMILIEHHI MEXaHIKH, BKJIIOYAIOYU
CJIEMEHTU IIyTepa BiJl MepIIoi ocoOu, masiu, (i3udHI TOJOBOJIOMKH Ta €JIEMEHTH
MpPUXOBaHUX 00'ekTiB. ['paBenb BONOJIE€ PI3SHOMAHITHAUMH 3HAPSIISIMU, TAKUMHU SK
rpaBiTalliiiHa MylIKa Ta pi3HI BUAW 30poi, SK1 JOMOMararTh HoMy B OOpOTHOl 3
BOpOramu Ta BupimieHHi 3aBaanb. "Half-Life 2" Bimoma cBo€ro peanicTHIHOIO (P13UKOI0
Ta 1HHOBAI[IHUM BHUKOPHCTAHHSIM CEPEAOBHINA JJii CTBOPEHHS I[IKaBUX 1
BHCOKOJMHAMIYHHUX OOiB Ta crieHapiis [21].

1.4.2 Konuenuiss Angry Birds

"Angry Birds" - me nmomynspHa MoOiibHA Tpa, po3podiicHa KoMmaHiero Rovio
Entertainment. ['pa Buiinna y 2009 pori 1 cTana OAHIEO 3 HAYCHIIIHIIIKX ITOP Y CBITI
MOOUIBHUX JOJATKIB.

Croxert: y rpi "Angry Birds" Hemae ckinagHoro croxery. ['paBens Kkepye rpymnoro
NTANIOK, SIKI BUPIIIWIA MOMCTUTHCS 3700HUM CBUHSM, SIKI BKpalM iXH1 siug. Merta
rpaBls - BUKOPUCTOBYIOUM POTaTKy, 3allyCKaTW NTAIIOK y OyJiBii, A€ nepe0yBaoTh
CBUHI, 3HUIIYIOYH iX 1 BIIHOBIIIOIOYM CBOT SIATIS.

Ieitmmuieii: y "Angry Birds" rpaBeup kepye HanmpsIMKOM Ta CHUJIOK0 BUCTPLIY
NTAIIKOIO 3 POraTKH, 00 3HUIIUTH CIOPYIH, 32 SKUMHU MPUXOBaHI CBUHI. ['paBelb
MOX€ BHUKOPHCTOBYBATH pI3HI THUNM MTAIIOK, KOXHA 3 SKUX Ma€ YyHIKaIbHI
BJIACTUBOCTI, HAMIPUKIIA]I, ITAIIIKA MOXKYTb JIITAaTH, pO30MBaTH, BUOYXaTH TOIIIO.

Porarka B rpi BUKOPUCTOBY€ETHCS JUJIS 3aIlyCKYy NMTAILIOK y HAlpPsIMKY CBUHEH Ta
ixHIX Oy/iBesb. ['paBenb MOXe PeryIroBaTi HApSIMOK Ta CUJTy BUCTPLILY, 00 TOCATTH
MaKCHUMaJIbHOTO YIIKOJIKEHHS.

['onoBHUMU BOporamu B Tpl € 3JI00HI CBHHI, SIKI MPUXOBYIOTHCS y PI3HUX
OyniBisix. ['paBelib MOBUHEH 3HULIUTH OYlIBIII Ta CBUHEHN, BUKOPUCTOBYIOUH MTAIIOK.
Jlst bOTO TpaBellb Ma€ BPaxOBYBATH Pi3HI (DI3WYHI 3aKOHU Ta BUKOPHCTOBYBATH
YHIKaJIbHI BJIACTUBOCTI KOXKHOI NTAIIKU JJIi MAaKCUMaJIbHO €(EeKTUBHOTO YPaKEHHS

JIEH.
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1.4.3 Konueniisi rpu MPOEKTY: sKAHP, CIOKET, MeXaHiKa
KoHueniiist rpu npoexTy
JKanp: apkagHa roJioBojaoMKa
Croxert: [loaii rpu BiOyBaroThCs y MOCTanmokadinTHYHOMY cBiTi rpu Half-
Life 2, oqHak rpa npencraBiieHa y Bi3yalbHOMY CTHIII Ta MEXaHIKaX, CXOXKHX Ha Angry
Birds. ITicyis moBcTaHHS MPOTH AJIBSTHCY, JIFOJIU TIPOJIOBXKYIOTH 00POTHOY 3 3aTUIIIKAMHU
3arapOHUKIB Ta IXHIMH NpPUCTOCYBaHHsSMH. I'paBernp O6epe Ha cebe poJjib OJHOTO 3
MOBCTAHIIB, SKI BUKOPHCTOBYIOTH IMIPOBI30BaHy 30pOI0 Ta PI3HI MPUCTPOI s
3HHUIIEHHS 0a3 Bopora.
eOcHOBHa MexaHika. ['paBerlb BUKOPUCTOBYE KaTamyibTy JUIS 3alyCKy Pi3HHX
CHaps/1iB (IMIPOBI30BaHOi 30p01) 3 METOIO 3pyHHYBaHHS BOPOXKUX YKPIIIJIEHb Ta
3HMIIEHHS BoporiB. CHapsau(caM TrpaBellb) MOXYTh MAaTH Pi3HI BJIACTUBOCTI:
BHOYXOBI, pO3CI4Hi, 3 €()eKTOM pO3CIFOBaHHA 00’ €KTIB TOILIO.
ePiBHi. KokeH piBeHb IpejcTaBiiie COOOI0 HEBEIMKE YKPIIUICHHS BOopora 3
PI3HHMH CTPYKTypamH Ta MEPeIIKoiaMu. 3aBJaHHs TPaBIsl — MEPIIOYEProBO
3HUIIUTA BOPOTIB Ta PYWHYBAaTHU YKPIIUICHHS, BUKOPUCTOBYIOUH OOMEXKEHY
KUTBKICTh CHAPSIIIB.
ebanu. 3a KoXeH 3pyilHOBaHMI O0'€KT Ta 3HUILEHOTO BOPOra I'paBellb OTPUMYE
6ayu. Meta — HabpaTu sikoMora OijbIie 0aniB, BAKOPUCTOBYIOUH SKHAWMEHIIIE
CHaps/IiB.
eCrietiasibH1 cHapsiau. ['paBelib MOXKe€ OTPUMYBaTH CHELIAJIbHI CHapsau, SKi
MalTh YHIKaJIbHI BJIACTHBOCTI (HANPUKIAJ, €IEKTPOMATHITHI IMIYJIbCH IS
3HUILEHHS EJEKTPOHHUX TMPUCTPOIB AJbSHCY a00 BHOYXOB1 CHapsiav AJis
3HHUIIEHHS BEJIUKOI KiJIbKOCTI 00’ €KTIB).
eBoporu. Boporu MmoxxyTh OyTH pi3HUMU: cONIaTU AJBSIHCY, Typedl, cTpaiiiepu
Ta "1 Bopoxi oguHuii 3 Half-Life 2. Koxxen Bopor Mae cBoi 0co0IMBOCTI Ta

crioco0u B3aeMoIii 3 HUMU.
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eBizyanbuuii ctunp rpu Oyne moennyBatu enemeHTtn 3 Half-Life 2 ta Angry
Birds. I'pa wmatume  MyJNbTAIIHUN  BUIIIAN, alle 3  €JIeMEHTaMu
nocTanokajginTuyHoro cBity, BnactuBumu Half-Life 2: 3pyiinoBani Oyaisii,
MeXaHi3MHU AJIbSIHCY, IIOBCTaHIIl y CAMOPOOHOMY CITOPSPKEHH1 TOIIIO.

OCHOBHI €JI€MEHTH:

e MynbTUILTIKAIIAHA Tpadika 3 MOCTAMOKATINTUYHUMU €JIEeMEHTaMH. 3ByKOBUM
CYIPOBIJ BKJIIOUATHME SIK MY3HKY, TaK 1 3ByKOB1 eekTH, BiacTuri cBity Half-
Life 2 (3Byku mpu 3amycKy CHapsjiB Ta PO3PUBH, XapaKTEPHi IS BHOYXIB,
BOPOTH, B3aEMO/IIS 13 OTOYCHHSIM).

e[IpocTuii 1 1HTYiTUBHO 3po3ymumnii iHTepdeiic, cxoxuil Ha Angry Birds, 3
J0JaTKOBUMH €JIEMCHTaMH, IO TOSCHIOWTH cHTyariro y cBiti Half-Life 2.
OCHOBHMMHU €JIEMEHTaMH € TOJIOBHE MEHIO, €KpaH BUOOPY PiBHIB, I[IJILOBA 30HA,
iH(dOopMaIliiiHa rmaHeab, MEHIO May3H, €KpaH 3aBEPIICHHS PIBHS, MiJKa3KU 1010
yIpaBIiHHS.

e Jlokarrii mpencraBnaTUMyTh pi3Hi 300U 3 cBiTy Half-Life 2, Taki sik Citi 17, nirea
CTBOPiHb 3€H, JTICOBI TAOOPH MOBCTAHIIIB Ta 1HIIII.

I'pa moegnae y cobi AMHAMIYHMKA Ta 3aXOIUTIOIOYHME rermruiet Angry Birds 3
atMoceporo Ta enemeHtamu cBity Half-Life 2, Hamaroun rpaBisiM yHIKaJIbHHUM 1

3aXOILUTIOFOYHI JOCBII.
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BucnoBku 10 po3aiay 1

VY upomy po3zaini Oyio po3riiIHyTO TEOPETHUYHI aCIEKTH pO3pOOKH MOOUTbHUX
IrpoBHUX J0JaTKIB Ha Tuiatdopmi Android 3 BUKOpUCTaHHSIM MOBHU IporpamyBaHHs C#
Ta PI3HUX ITPOBUX PYIIIiB.

AmHauni3 iICHyI04HX 1IrpoBUX qojaTKiB 17 Android moka3as, 10 MOMyJISIpHI ITPH,
taki gk Subway Surfers, Angry Birds 1 Doodle Jump, MawTh cHuUIbHI pHCH:
3aXOIUTIOIOYUH TeMMIUICH, MPOCTEe YNPABIIHHS Ta ICKpaBUi Bi3yallbHUM CTWIIb. L1 irpu
BUKOPUCTOBYIOTh 1HHOBALIHI MEXaHIKH, 110 POOUTH iX LIKAaBUMU Ta NMPUBAOIMBUMU
JUIst mupokoi aynutopii. OcHOBHI (GyHKIII WX 1rop, Taki SK PI3HOMAaHITHI PiBHI,
CUCTEMHU TMporpecii Ta IHTErpaumis COLIAJBHUX €JEMEHTIB, 3a0e3MeuyloTh
JIOBFOTPUBATY 3aydy€HICTh TpaBliB. AHai3 PUHKY IOKa3aB, M0 OCHOBHUMH
[IJTLOBUMHU AYJUTOPIIMH € MIJIITKH Ta MOJOJ1 AOPOCII, a MOMYyJIAPHUMHU >KaHpaMU
3aJIMIIAIOTHCS apKaJH, TOJIOBOJIOMKHM Ta eKIH-1rpu. CyyacHi O13Hec-MOJeni, Takl K
freemium Ta pekIIaMO-OpPIEHTOBAaHI MOJIENI, JIO3BOJISIIOTH PO3POOHHKAM JOCSITaTU
yCHiXy Ta CTablIbHOTO JJOXOY.

Orusin TexHosorii po3poOku noaatkiB Ha pyurii Android BusiBu, mo Android
Studio, Firebase 1 Unity € ocHOBHUMH 1HCTpyMeHTaMu Juist po3pooku. Android Studio
npononye notykuuid IDE 3 iHcTpymeHTamMu ajie HAaTUBHOI PO3pPOOKH JTOAATKIB,
Firebase namae QyHkiionan nius OekeHI-1HPpacTpykTypu Ta aHamiTuku, a Unity
no3Bossie crtBoproBatu sk 2D, Tak 1 3D irpu 3 BukopuctanHsm C. Cepen MoB
nporpamyBaHHs, Java, C++ ta C# € ocHOBHUMHU 1715l po3poOku Ha Android, koxHa 3
SKMX Ma€ CBOI mepesaru: Java - mpocroTa Ta MUpoKe BUKOpUCTaHHA, C++ - BUCOKa
MPOIYKTUBHICTB, @ C# - 3pyUHICTh Ta MOTY>KHI MOKJIMBOCTI B KOHTEKCTI Unity.

[TopiBHSIHHS HATUBHOI PO3POOKM Ta KpOCIIATPOPMHHUX PIIIEHb MOKA3aJI0, 1110
HaTHUBHA pO3poOKa 3ale3neuye MakCUMAallbHy MPOAYKTHBHICTH 1 JOCTYIl 10 BCIX
MO>KJIMBOCTEN MIaThOpMHU, ajie KpOoCIuIaTGOpMHI PIIIEHHS JO3BOJISIIOTH CTBOPIOBATU
JOATKH JJIS KUTBKOX TIaTGOpM OJTHOYACHO, 3MEHIIIYIOUX Yac Ta pecypcH, HEoOX1aH1

JUISL PO3POOKH.
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[IpoexkTyBaHHs Tpu BKIOYAIO BHOIP I1HCTPYMEHTIB Ta TEXHOJOTIN IS
npoekTyBaHHs, Takux sk Unity ta C# 11 OCHOBHOI po3poOku, a Takoxk Adobe
Photoshop m1st cTBOpeHHS Bi3yanbHOTO KOHTEHTY. [ImanyBaHHS irpoBoro mporiecy Ta
OCHOBHMX (PYHKI[I{ TOMTOMOTJIO BU3HAYUTH KIIFOUOBI €IEMEHTHU T'PH, BKIIIOYAIOUH SKaHp,
CIIeHapii, MeXaHIKy, CHCTeMYy VIpaBIiHHS, MPOrpeciio Ta JOCATHEHHS, IO
3a0€31eUyI0Th 3aXOTUTFOOUMM Ta IUTICHUNA TedMILICH.

AHaii3 Ta BUOIp onTUMaibHOTO pyilis miga miatdgopmu Android po3risiHyB
nonyJsipHi pyuii, Taki sk Unity, Unreal Engine ta Cocos2d. Unity OyB oOpanuii sik
ONTUMAJIbHUM PYLIHA 3aBISKH MOTO YHIBEPCAIBHOCTI, KpPOCILIAT(HOPMEHOCTI,
nigrpumii 2D Ta 3D rpadiku, JErkocti y BUKOPUCTaHHI, BEIMKIA CHUIBHOTI Ta
1HTEerpauli 3 iIHIUMH IHCTPYMEHTaMHU.

Otxe, nepuuit po3aut 3a0e3nedynB BCeOIYHE PO3YMIHHS TEOPETHUYHHUX OCHOB
PO3p0OKK MOOUIBHUX ITPOBHUX J0AATKIB Ha miatgopmi Android, monomir BUSHAYUTH
KJIFOUOBI aCMEeKTH BUOOPY IHCTPYMEHTIB Ta TEXHOJIOTIH, a TAKOXK OOIPYHTYBaB BHOIp
C#, sk MOBHU TporpamyBaHHs, a Unity — sk ONTUMabHOTO PYIIis I CTBOPCHHS
BHUCOKOSIKICHUX ITPOBUX MpOIYKTIB. Lle cTBOpIO€ MIIHY OCHOBY ISl MOJAJIBIIOTO

MPAKTUYHOTO €TaIry PO3pOoOKH, KKK Oyje pO3MIISIHYTO B HACTYITHUX PO3JILIax.
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PO3/11 2
ETANHU PO3POBKHU JOJATKY

2.1. BcTaHOBJIEHHSI cepeIoOBUIIA PO3POOKHU TA HAJAIITYBAHHS MPOEKTY
2.1.1. BcranoBienHss HeoOxinHux incrpymentiB (Visual Studio, Unity,
Adobe Photoshop)
VY pamkax po3pobku MoOUIbHOL rpu Ha C# OyJ0 MPOBEAECHO BCTAHOBJICHHS Ta
HaJIAIITyBaHHS HACTYITHUX MPOTPAMHUX 1HCTPYMECHTIB:
1. Visual Studio:
1) 3aBaHTa)X€HO Ta BCTAHOBJIICHO OE3KOIITOBHY MpPOOHY Bepcito Visual
Studio 2022 3 o¢imiitHoro caiity Microsoft.
2) HamamroBano cepemoBuine po3poOoku C# 3rigHo 3 0COOHCTHMH
YIO/100aHHSMU.
3) OsHaiioMuiucs 3 OCHOBHUMH (DYHKI[IOHATBHUMHU MOXJIHBOCTAMH IDE
Visual Studio.
2. Unity:
1) 3aBaHTa)XEHO Ta BCTAHOBJICHO OE3KOIITOBHY ocoOmcTy Bepcito Unity
2023 3 odimiiiHoro caiity Unity.
2) HanamroBaHo cepenoBHILE po3poOKH 2D MPOeKTiB 3TiHO 3 0COOUCTHUMHU
yHoI00aHHSIMU.
3) Ilix yac BcTaHOBICHHS 00OPAaHO MOTPIOHI MOJTYJIi, BKIFOYAIOYH MTiATPUMKY
matdopmu Android.
4) O3HallOMHBCS 3 OCHOBHUMH (PYHKIIOHAIbHUMH MOYJIUBOCTSIMU i'POBOTO
pyurist Unity [22].
3. Adobe Photoshop:
1) 3aBaHTa)X€HO Ta BCTAHOBJIECHO OE3KOIITOBHY NpoOHY Bepciro Adobe

Photoshop 2023 3 odimiitHoro caiity Adobe.
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2) HamamroBano inTepdeiic kopuctyBaua Photoshop ais 3pydnoi podotu 3
rpadikoro.
3) BcraHoBJICHHS Ta HaJaIITyBaHHS BHINE3a3HAUYCHUX IHCTPYMEHTIB
CTBOPWJIO (PYHIAMEHT JIJIsl TIOJIaIbIIOl po3po0KH MOO1IBHOT rpu Ha CH#.
2.1.2 HanamryBanns npoekry Unity Ha Android (2D rpa)
1. CTBOpEeHHSI HOBOTO MPOEKTY:
Bamyctiim  Unity. BuOpamu tun npoekty "2D". Hamanu Ha3By mNpoekTy
"MobileGame2D". B noni "Build Settings" BuOpano miatdopmy "Android".
2. HanamrryBanns Player Settings:
1) Ilepetineno ao Edit > Build Settings.
2) 'V poznini Platform migrBepmxeno Bubip "Android".
3) V posnini Player Settings HananmroBaHo HACTYIHI TapaMETPH:
4) Target SDK Version: Android 13 (maiinoBimra Bepcis SDK, mio
HATPUMYETHCS).
5) Minimum API Level: Android 11 (miniManbHa Bepcis Android, Ha skii
OyJie mpalroBaTH rpa).
6) Screen Size and Resolution: HD (1280x720), 110 BiaNOBiIa€ THIIOBOMY
pPO3MIpy €KpaHiB MOOUTbHUX MPUCTPOIB Jyist 2D irop.
7) Scripting Backend: IL2CPP myst kpariioi mpo1yKTHBHOCTI.
8) Texture Compression: ETC2 i onTMaibHOTO 0agaHCy MiXK SKICTIO Ta
PO3MIPOM TEKCTYP.
9) Other Settings: IkoHka nmporpamMu Ta iM's MakeTa HaJIaITOBaHI BiIOBITHO

10 OpeHTyBaHHS TPHU.
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Puc.2.1. Cepenonuine po3poOkw, inTepdeiic Unity

3. HanamryBaHHS CIEH:

[Tepeiimmu 1o Window > Scene. IlepekoHanucs, 1mo BCl CIIEHH, SIKi TTOBUHHI
OyTH BKJIIOUEHI1 JI0 TPpH, Jo/1aHi 10 criicky Build Settings. HanamryBanu mopsiiok ciieH
y cnucky Build Settings.

4. By 1iBHUIITBO MPOEKTY:

VY File > Build Settings natucaynu kHotniky Build. oOpanu po3ramryBanHs asist
30epexeHHst APK-¢aiiny rpu. Unity 30ynyBaB APK-gdaitn, sikuif MoxkHa BCTAHOBUTH
Ha nipuctpiii Android abo emynarop.

B pesynbraTi npoBeneHux HajamTyBaHb mnpoekt Unity "Angry Lambda"
MiITOTOBJIEHO JI0 BITPOBAPKEHHS OCHOBHUX MeXxaHik [23].

2.2 PeaJtizanisi roJ10BHOI JIOTIKHU I'PH

2.2.1 Po3po0Oka irpoBoi MexaHiku

[lepur 3a Bce, BUBHAYEHO OCHOBH1 €JIEMEHTH 1'POBOi MEXaHIKH, sIK1 OyyTh

CKJIaJlaT! OCHOBY I'pU:
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e[IpaBuna rpu: BcranoBneHHs mpaBui, 3a AKUMH Oyje BinOyBaTHCs IrpOBUIN
poIIeC.
ellim Tta 3aBmanHsa: OkpecieHHs WiJIeH, K1 T'paBellb MOBUHEH JOCSTTH JIJIs
Nepexo/ly Ha HOBUI pIBEHb a00 3aBEpIICHHS I'PU.
Byno BupiieHo, B miepiy uyepry J1oJaTd MexaHiky poraTku Angry Birds ta
TECTOB1 00’ €KTU Ha MEPIIY BEPCIIO CIICHH.
Cxkpunrt SlingShot BianoBijgae 3a MeXaHiKy poraTky B I'pi, BKIIOYAIOUU
B3a€MO/III0 KOPUCTYBaya 3 pOraTkoro Ta KUJaHHs nTaxa(IepcoHaxa).
Metox Start

void Start()
{

// BcTaHOBNIEHHS iIMEHI IIapy COPTYBaHHS sl TIHIMHUX peHnepepiB
SlingshotLineRendererl.sortingLayerName = "Foreground";
SlingshotLineRenderer2.sortingLayerName = "Foreground”;

TrajectoryLineRenderer.sortingLayerName = "Foreground";

slingshotState = SlingshotState.ldle;
SlingshotLineRendererl.SetPosition(0, LeftSlingshotOrigin.position);
SlingshotLineRenderer2.SetPosition(0, RightSlingshotOrigin.position);
// HampaBiieHHsI Ha CEpEeTHIO MO3HIIII0 TBOX BEKTOPIB
SlingshotMiddleVector = new Vector3((LeftSlingshotOrigin.position.x +
RightSlingshotOrigin.position.x) / 2,
(LeftSlingshotOrigin.position.y + RightSlingshotOrigin.position.y) / 2, 0);
}

e BcTaHOBITIOE TOYATKOBI 3HAUCHHS JIJIs JIIHIMHUX pEHISPEPiB.

eBcraHnoBioe nmouatkoBuid ctan poratku (Idle).

e BusHauae cepeiHIO MO3UINII0 MIXK JTIBOIO Ta MPABOI0 YaCTUHAMHU POTATKH.
Meron Update

void Update()
{
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switch (slingshotState)

{
case SlingshotState.ldle:

InitializeBird();
DisplaySlingshotLineRenderers();

evoid Update(): Lle cranmaptuuit metoq Unity, IKMil BUKIMKAETHCS OJUH pa3 3a
Kajp. BiH BUKOPUCTOBYETHCS 7151 OHOBJICHHS JIOTiKU TPH.

eswitch (slingshotState): BukopuctoByeThcs st BuOOpY mAii 3aleXHO Bij
MIOTOYHOTO cTaHy poraTtkH (slingshotState).

ecase SlingshotState.ldle: Bukonyethcs, konu poratka nepedysae B ctani "ldle"
(ouikyBaHHS).

elnitializeBird(): Bukiukae MeTOj, SKHH BCTAHOBIIOE MTaxa B IOYATKOBY
MTO3UILIIO JIJI TOTOBHOCTI 10 3aIyCKY.

eDisplaySlingshotLineRenderers(): BinoOpaxae JiHii poratku, ki 3'€JHYIOTh
nTaxa 3 JIiBOIO 1 MPaBOI0 YaCTUHAMHU POTATKH.

case SlingshotState.UserPulling:
DisplaySlingshotLineRenderers();
if (Input.GetMouseButton(0))

{

Vector3 location = Camera.main.ScreenToWorldPoint(Input.mousePosition);

location.z = 0;
ecase SlingshotState.UserPulling: el 610k BUKOHY€ETBCS, KOJIA TpaBelb TATHE
nTaxa Ha3aj mepea KUIKOM.
eDisplaySlingshotLineRenderers(): Bukiukae meroxn, sikuii BimoOpaxkae miHIi
pOTaTKu.
oif (Input.GetMouseButton(0)): IlepeBipsie, un HaTUCHYTA JIiBa KHOIKA MUIIII.

if (Vector3.Distance(location, SlingshotMiddleVector) > 1.5f)
{
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var maxPosition = (location - SlingshotMiddleVector).normalized * 1.5f +
SlingshotMiddleVector;
BirdToThrow.transform.position = maxPosition;

}

else

{

BirdToThrow.transform.position = location;

}
oif (Vector3.Distance(location, SlingshotMiddleVector) > 1.5f): IlepeBipsie, uu

BIJICTaHb MI>K KYpCOpPOM MHUIII Ta CEPEUHOI0 poraTku Ouibiie 1.5.

evar maxPosition = (location - SlingshotMiddleVector).normalized * 1.5f +
SlingshotMiddleVector: O6uncitoe MakcuManbHy MO3UILIIO TITaXa JJIsl TTHEHHS
Ha3a/l.

eBirdToThrow.transform.position = maxPosition: BcTaHoBmoe nraxy Mmo3uiiiro

JUIA TTHEHHS Ha3aJl 10 MAaKCUMaIbHOI BI1CTaHI.
float distance = Vector3.Distance(SlingshotMiddleVector,
BirdToThrow.transform.position);
DisplayTrajectoryLineRenderer2(distance);
efloat distance = Vector3.Distance(SlingshotMiddleVector,
BirdToThrow.transform.position): OOu4uCIOE€ BIJICTAH MK CEPEIUHOIO
pPOTaTKHU Ta MTaxoM.
eDisplayTrajectoryLineRenderer2(distance): Buknukae meron, sikuii Bigoopakae

IPOrHO30BaHy TPAEKTOPIIO MOJIBOTY MTaXa.

¥

else
{
SetTrajectoryLineRenderesActive(false);
TimeSinceThrown = Time.time;
float distance = Vector3.Distance(SlingshotMiddleVector,
BirdToThrow.transform.position);
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if (distance > 1)

{
SetSlingshotLineRenderersActive(false);
slingshotState = SlingshotState.BirdFlying;
ThrowBird(distance);
}
else
{
BirdToThrow.transform.position = BirdWaitPosition.position;
}
}
break;

eTimeSinceThrown = Time.time: 3anam'sToBye 4yac, KOJIU NMTaX OYB KUHYTHUH.

BaXXJIMBA YaCTHUHA KOJy, OCKUIbBKH BUKOPUCTOBYETHCS JUIsl BU3HAUEHHS Yacy,
SKAM TPOMIIOB 3 MOMEHTY KHJIKa NTaxa. BUKOpHCTaHHS LBOr0O Mapamerpa
JI03BOJISIE KOHTPOJIIOBATH Pi3HI aCMEKTH T'pU MICIS KUJKA MTaxa, Takl K 3MiHa
CTaHy pOTaTKH, B3a€MOJis 3 IHIIMMH 00'ekTamu a00 BIJJIIK 4Yacy A0 HOBOTO
KHUJIKA.

e ThrowBird(distance): Kunae nraxa 3 BU3Ha4€HOIO CUJIOIO Ta BiJICTAHHIO.

Leii 6110k KOy BIANOBIZAE 32 OOPOOKY CTaHy pOTaTKH, KOJIA FPABELb TATHE
nTaxa Ha3aj nepen KuJakoM. BiH nepeBipsie, UM HATHCHYTa KHOIKAa MUILI, 0OYHCITIOE
MO3UIIII0 TITaxa B 3JIEKHOCTI BiJ] TIOJIOKEHHS MUIII, B1IOOpakae MPOTHO30BaHY
TPAEKTOPIIO MOJIITIB NITaxa Ta BUKOHYE JTOAATKOBI i1, SIKIIIO KOPUCTYBay BiIMyCKa€e
KHOIIKY MMIIIL.

Hactynna wactrHa CKpUNTY BIJMOBIIA€ 3a JIHINWHI PEHACPU POTATKH Ta

B1JIOOpaKEHHS TPAEKTOPII MONBOTY MTaxa.
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[Ticist po3poOku CKpUNITY, BiH OyB HaJaIITOBAaHUM Ha clieHl. bynu gonani
npedabu cTpyKTyp Ta nTaxa, AojaHi im ¢i3udHi Gopmu. Jlonana kamepa 110
BIJIMIOBI/Ia€ 3a CTE)KEHHSA 3a MOJIbOTOM ITaxa.

2.2.2 Peanizauis ocHOBHMX (PyHKIIil Ta B3aEMOJil y rpi

Hactymaum etanom Oyio mpopobutn 06’ ekt Bird Ta Pig, Hanmmucatu 10 HUX
oJlHOMMeHH1 ckpunTu. [lepiia € mepconaxkeM, O JETUTH 3 poraTku. pyruii — Bopor,
SKOT0 Tpeba yCyHyTH

Ckpunr Bird
[RequireComponent(typeof(Rigidbody2D))]

L{s aTpuOyTHa MiTKa BKa3ye, 10 Ll KJ1ac NOTpeO0y€e HassBHOCTI KOMIIOHEHTA
Rigidbody2D. SIkio kommoHeHT BijicyTHiHM, Unity aBTOMaTU4YHO 10AaCT HOTO 10
00'ekTy mTaxa.

VY meroni Start() meroa: Lleit MeTo; BUKIIMKAETHCS MpU cTapTi rpu. Bin
BUKOHAHO HaJAIITYBaHHS JIJIS TITaxa:

e Bumukanns TrailRenderer, mo6 ciig ntaxa He OyB BUIUMUM JI0 KHJIKA.
eBcranosnenHs mapy copryBanss ais TrailRenderer.

e BuMKHEHHS TpaBiTallii s nraxa

¢ 301IbIIICHHS paJIlyCy Kojaiaepa nraxa ajis MOJEreHHs! TOPKaHHS.

FixedUpdate() meton:
void FixedUpdate()

{
if (State == BirdState.Thrown &&

GetComponent<Rigidbody2D>().velocity.sqgrMagnitude <= Constants.MinVelocity)

StartCoroutine(DestroyAfter(2));
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[leit MmeTo1 BUKIIUKAETHCA 3 (DIKCOBAHO YacTOTO. BiH mepeBipsie, uu nTax
JIOCUTBH JIaJIEKO BIJl pOraTKy MICis Kuaka. Takoxk, KO NTaxX MPU3EMIIUBCA, BIH
3HHIIYETHCS.

Takox, 6yno gonano: metosr OnThrow(): Lleit MeToa BUKIMKAETHCS TIPU KUKY
nTaxa 3 poraTku. Bin BiATBOpIO€ 3ByK KHJKa nTaxa, aktuBye TrailRenderer, mo3Bosnse
IpaBiTalliio U1 ITaxa 1 3MIHIOE po3Mip Horo Kosaiaepa. Takok BCTAHOBIIIOE CTaH
ntaxa Ha "Thrown"; Meton DestroyAfter() (y Burasal IEnumerator): Lei meTon
BUKOPHCTOBYETHCS JIJIT aBBTOMATHYHOTO 3HUIIICHHS NITaxXa IMCIIs TEBHOTO Yacy IMiCIIs
roro kuaka; Biactusicts State: Ll B1acTUBICTD 103BOJISE TOCTYII 10 TOTOYHOTO
cTaHy nrtaxa, Takoro sk "BeforeThrown" a6o "Thrown". Bona no3BoJisi€ iHIIIMM
YaCTUHAM KOJY 3HAXOJUTH CTaH MTaxa 1 B3aEMOJISITU 3 HUM BIJIIIOBIIHO JI0 OTO
MOTOYHOTO CTaHy.

Ckpunrt Pig

bynu nomani HoBi enemenTH: Health - Buznauae 310poB's cBuHi. 3a
3aMOBUYyBaHHSM, BOHO piBHE 150; SpriteShownWhenHurt: Crpaiir, saxuit
BiJI0OpaxkaeThcs pu nopaneHH1 cBuHi; ChangeSpriteHealth: 3nopos's, npu sikomy
CIIpalT CBHHI 3MiHIOEThCS; points: KibKiCTh OYOK, SIK1 TpaBellb OTPUMYE 3a
3HUIIEHHS CBUHI Ta 00'eKT Ki1acy ScoreManager, sSikuil BiJITIOB1Ia€ 3a BEJICHHS
paxyHKy (JOKJIaJIHIIIIE OTMMCAHO B MyHKTaX 1HTEPGEHCy)

Meron Start():
void Start()

{
ChangeSpriteHealth = Health - 30f;

audioSource = GetComponent<AudioSource>();

scoreManager = FindObjectOfType<ScoreManager>();
¥

e [nimianizye mone ChangeSpriteHealth, Biqnimatoun 30 oquHUIE BiJ 3arajibHOTO

3nopoB's Health.
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¢ OTpuMy€E MOCUIIAHHS Ha ayJli0 JHKEePeEso, IPHETHAHE 0 IbOTo 00'€KTa.
¢3HaXOIUTh HA CIIeHI 00'€KT K1acy ScoreManager 1 30epirae mocuiaaHHs Ha HbOTO.

Meton OnCollisionEnter2D(Collision2D col):
void OnCollisionEnter2D(Collision2D col)

{
if (col.gameObject.GetComponent<Rigidbody2D>() == null) return;
if (col.gameObject.tag == "Bird")
{
//IGetComponent<AudioSource>().Play();
StartCoroutine(DestroyPigWithDelay());
}

else

{
float damage = col.gameObject. GetComponent<Rigidbody2D>().velocity.magnitude

Health -= damage;
if (Health < ChangeSpriteHealth)

{
GetComponent<SpriteRenderer>().sprite = SpriteShownWhenHurt;

k
if (Health <=0)

{
StartCoroutine(DestroyPigWithDelay());

¥

elle 0OpOOHUK 3ITKHEHb, KM BUKIMKAETHCS MPU KOKHOMY 3ITKHEHHI 3 IIUM

00'eKTOM.
ellepeBipsie, un 3iTkHEeHHa Mae 00'ekT 3 Rigidbody2D. fxmo Hemae, 06poOka

IIPUITNHAECTBCA.



46

oY TPOTUIC)KHOMY BHUNAAKY PO3PAXOBYETHCS TIONIKOMKCHHS BiJ 31TKHEHHS,
3MEHIIYETHCS 3/J0POB'Sl CBHHI, 3MIHIOETbCS CHPAWT CBUHI TpPH JIOCATHEHHI

MIEBHOTO PiBHS 3I0POB'S, @ TAKOXK 3aIyCKAETHCS KOPYTHHA HA BUIAJICHHS CBUHI

IIpU CMEPTI.

2.2.3. InTerpauisi rpadikm Ta 3ByKy

Ycs rpadika B rpi BUKOHaHa B 2] cTUiIl 3 BUKOPUCTAHHSAM CIPANUTIB JUIS
HaJlaHHs 00'€KTaM BiAMOBiAHOTO BUTJIsAy. Hanmpukian, Oy/1iBiIi Ha iIrpOBUX PiBHIX
IIPEICTABIICHI 3 IEPEB'THOIO OCHOBOIO, 1110 PYHHYEThCS i yac rpu. CTiHU 00'€KTIB
MarTh TEKCTYpy GyHIaMEHTY, 10 HaAa€ BIAUYTTS HempoOuBHOCTI. L1 eneMeHTH
Oy 1o7aH1 3 BUKOPUCTAHHAM 1HCTpyMeHTY Tilemap.

O0'extu Pig B iXHPOMY 3BUYAITHOMY CTaH1 B1JI0OpaKaroTh TEKCTYPY
meTpokoriB 3 rpu Half-Life. Onnak, ko BOHU OTPUMYIOTH MOITKOIXKEHHS, 1X
CIIpalT 3MIHIOETHCS Ha ToKokeHui Burisia. [llono o6'exra Bird, Bin mae
nepepoOJICHU BUTIISI, BIATIOBITHUNA BCECBITY I'PH, 3 SIKOI BiH MOX0AuTh. OOUIBa 111
00'€KTH BUKOPUCTOBYIOTH CIIPANTH Ta TOYHI HAJAIITYBAaHHS KOJAUEPIB s
JIOCSITHEHHSI HEOOX1/THOT TOBEIIHKHU B T'pi.

VY 00’exTi "Bird" 3ByKk KujKa nraxa HaJla€ThCs 3a JI0MTOMOTOI0 METOTY
*OnThrow()". [Ipu BUKJIUKY 1IbOTO METOAY BIITBOPIOETHCA 3BYK KHJIKA,
BukopuctoBytoun GetComponent<AudioSource>().Play()’. Okpim 11b0ro, Takox
aktuByeThes ~TrailRenderer’, sikuii CTBOPIOE CIIiJl 32 pyXOM MTaxa Mmicjis KUAKA, 110
HajJae OUTbII peaniCTUYHUMN e(eKT.

VY 00’exTi 'Pig’ 3BYK Ipu 3HUINEHHI CBUHI HAJAETHCA 3a JOTIOMOTOI0 METOTY
‘DestroyPigWithDelay()'. Ileit MmeToq € KOpyTHHOM, KU CIIOYATKY BiITBOPIOE 3BYK
3a nonomoroto GetComponent<AudioSource>().Play()’, a motim 3aTpumye
BUKOHAHHS MPOTpaMu Ha 2 CEKyH/H, BUKOpUCTOBYIouH "yield return new
WaitForSeconds(2)'. ITicis miboro BiH J0/1a€ TpaBIIEBl OYKH 32 3HUIIESHHS CBHUHI 1

BUJIAJISIE CaMy CBUHIO 3 BUKOpUCTaHHAM Destroy(gameObject)’.
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2.3. CTBopenHs iHTepdeiicy kopucTyBaya
2.3.1. InTepdeiic Ta iioro Buamn

e JliereTnuHuii iHTEpdeiic BNUCAHUN y CBIT TPU 1 MOSCHEHU HapaTUBOM, TOOTO
HE TpaBellb, a caMi IEPCOHAXK] MOXKYTh B3aEMOIATH 3 HUM. Takuil iHTEepderic
MOCHJIIOE 3aHYPEHHS, alie IIEreTUYHI €IEMEHTU Ba)XXKO 3po0uTH 3pyuHuMu. Lle
BHUMarae JJ0JJaTKOBUX 3yCHJIb TU3alHEPIB.

eHenieretnuni eneMeHTH iHTepdeiicy *KOIHUM YHUHOM HE TOSCHIOIOTHCS 3
HOTJISIY 1CTOPIi Ta HE MPUCYTHI B iIrpoBoMy TipocTopi. Lle o3Hauae, 1o ix 6a4uTh
TUIBKU TrpaBelb. Taki iHTepdelcn BHKOPHUCTOBYIOTHCS, MO0 BIJICTEKYBaTH
IIKOIY, OYKH, Yac, peCcypcu, oOupaTH 30pOr0, CTEKUTU 32 MiHI-KapTOIO TOIMIO.
BBaxkaeTbcs, 110 BOHM 3aBa)alOTh 3aHYPEHHIO, NMPOTE caMe Takl iHTepdeiicu
TPAIUISIIOTHCA B OLIIBIIOCTI 1TOP.

eEnemMeHTH MpoCTOpPOBOro iHTEpPEiCy 3HAXOIATbCS B ITPOBOMY CBITI, ajie
MEepPCOHAXI1 iX He OauaTh. Haituacrile Taki e1eMeHTH 3aCTOCOBYIOTHCS JUIsl TOTO,
00 BKa3aTH rpaBLEBl Ha MEBHUN MpeAMeT abo JaTu sikech MosicHeHHs. Lle
MOXXYTh OyTH CTPIJIKM 3 HamnpsMKaM{d B IEpPEroHax, CBITHa aypa HaBKOJIO
IHTEPaKTUBHHUX MPEIMETIB, TEKCTOBI MIAMUCH 00'€KTIB TOLIO.

eMera-iHTepdeiic ICHye y CBITI TpH, aje Moro He BUAHO B IFPOBOMY MPOCTOPI.
['onoBHU# repoit MoXke 3HATH 1 HE 3HATU MPO ICHYBAHHS ITUX EJIEMEHTIB.
Haiiyacrime taki inTepderici BUKOPUCTOBYIOTBCS JIJISl TOTO, 11100 MOKa3aTH CTaH
aBarapa a0o ioro BiquyTTs. Lle Moxke OyTu uepBoHUN BIIBTP, IKUIM 3'SIBISETHCS,
KOJIU TepOod Ma€ CWIbHI TOIIKO/KEHHS, Opya, Kparun KpoBi abo momry, sKi
NOTPAIUIAIOTh HOMY Ha OOTHYYSL.
[aTepdeiic HE MOXHA TEpeBaHTaXyBaTH, BiH Ma€ JOTIOBHIOBATH ITPOBUM

MIPOIIEC, HE MEePETIATYI0UM Ha ce0e BCIO yBary rpaBiis. Takox CTOITh 3aBAaHHS 3pOOUTH

1HTEpdEeiic 3p0o3yMiIUM, TOOTO 1HYOPMATUBHUM 1 TAKUM, 1110 JETKO CIIPUHAMAETHCS.
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[licnst peTenbHOTO aHami3y pI3HUX THUIIB 1HTEpQehciB 0yyno 3polJeHo
BHUCHOBOK, II0 HEJIEreTUYHUN 1HTepdeic € HalkpamuM BHOOPOM Uil TaHOT TP 3
KUTBKOX MPUYUH:

e[Ipaktuunicts: Hemieretuuni enemeHTH iHTepdeiicy, Taki K 1HIUKATOP
3JI0pOB's, KapTa, MEHIO 30poi, 3a3BUYail OLIBII 3py4Hi AJIA TPaBIIs, aJl’>K€ BOHU
YiTKO Bi3yalli30BaHi, JIETKO YATAIOTHCS Ta HE 3aXapallyoTh ITPOBHIA MIPOCTIP.

e30anaHCyBaHHA 3aHypeHHA Ta iHGopMaTuBHOCTI: He3Bakaroum Ha Te, MIO

niereTuyuHl 1HTepdercu MOXKyTh IOCHUIIIOBATH 3aHYPEHHS 3a PaxXyHOK ix

iHTerpauii B IrpOBUM CBIT, BOHM HE 3aBXKAu MNpakTuuHi. Henieretnuxi

iHTepdeiicu, Xxo4a ¥ HE JOMOBHIOIOTH ITPOBUHN CBIT HaIpsiMylo, €()EeKTHUBHO

HaJlal0Th HEOOX1JIHY TpaBIleBl 1HGOPMAIIII0, HE 3aBa)KAIOYU MOTr0 3aHYPEHHIO B

IrpOBHUA MpoIIEC.

eEcreruka: HenleretnuHi iHTepdeiicu MatoTh Oulblie cBOOOAM B AM3aMHI, aJKe
BOHU HE OOMEXEH1 pamMKaMu IrpoBOro CBITYy. lle ga€e MOXIUBICTH CTBOPUTH
iHTEepdeiic, skuil 0yne 0AHOYACHO IHPOPMATUBHUM Ta €CTETHYHO PUEMHHM.

e VHiBepcasibHICTh: Hemleretnuni iHTepdeicu MIHUPOKO BUKOPUCTOBYIOTHCS B
OuTbImIOCTI 1rop pi3HuX xkaHpiB. lLle cBigUUTH Tpo iX e(EeKTUBHICTH Ta
YHIBEpPCAJIBHICTh B 3a0€31€YEHH1 3pyYHOro Ta iHHOpMaTUBHOTO 1HTEpdeicy nms
TPaBIIiB.

Ha ocHoBi nipoBesieHoro anamizy 0yso 3p00JIeHO BUCHOBOK, ITI0 HEA1ET€TUYHU I
iHTepdeic € HalkpamuM BHOOpOM nJisi naHoi Tpu. BiH 3a0e3neunTh MpakTHYHUIA,
iH()OpMATUBHUIN Ta €CTETUYHO TPHEMHHM 1HTEpdelc, sIKU HEe 3aBaJUTh T'PaBIEBI
3aHYPHUTHUCS B IFPOBUM TPOIIEC.

2.3.2 OcHoBu au3aiiny iHTepdeiicy

VYBech iHTEpdeiic rpu peanizoBaHo y BikHI 00’ekTa Canvas. Lle BiIkHO MOXHa
pPO3IUIMTA HA TPU OCHOBHI YAaCTHUHU: KHOIKH MEHIO, KHOMKHM IIiJ 4Yac TpU Ta

BiIoOpakeHHs OalliB.
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eKnonku menro: [l wacTuHAa MICTHTH KHOIKH JUIsl YOPABITIHHS TPOK 1032
aKTUBHUMH ITPOBUMH payHJaMHu, Taki sk kHorka "l[lowatu rpy", "Buxia" a6o
"Hactpoiiku". BoHH M03BOJSIOTH TpaBIEBI KepyBaTH HANAIITYBAHHSIMH TPH,
pO3I0oYaTH HOBY TPy a00 BUHTH 3 HEl.

eKnomnku mig yac rpu: g yactuHa Bkitoyae B ceOe pi3HOMAHITHI KHOIKH Ta
€JIEMEHTH KepyBaHHS, SKi CTAlOTh JOCTYIMHHUMH ITiJl 9YaC aKTUBHOTO ITPOBOTO
npouecy. Lle MOoXyTh OyTH KHOMKHU JUIsl KEpYBaHHS MEPCOHAKEM, BIIKPUTTS
1HBEHTapIO a00 B3a€MOJIs 3 IFPOBUMH 00’ €KTaMHU.

ebamu: [{s yacTuHa BigoOpaXkae KUIbKICTh 0aliB, HAOpAHUX TPABLIEM ITi]] Yac TPH.
Bona moxe OyTu po3ramioBaHa y BEpXHIM YacTHHI eKpaHa ad0 B OyJb-IKOMY
1HIIIOMY 3py4YHOMY MicIli iHTepdericy. BinoOpaskeHHs 6aiiB goromarae rpaBIeBi
B1JICJIIIKOBYBATU CBii MpOrpec Ta JOCATHEHHS B Ipl.

Kuonku MeHro:

public class ButtonMenu : MonoBehaviour

{
public void StartButton()

{

SceneManager.LoadScene(1);

public void ExitButton()

{
Application.Quit();

StartButton(): Lleli MeToa BUKIMKAETHCS MPU HATUCKaHHI Ha KHOMKY "llouatu

"

rpy y  MeHWw.  BuHyTpimHiIA KO  LIbOTO  METOIY  BHUKOPUCTOBYE
SceneManager.LoadScene(1) nmns 3aBanTa)keHHs ciieHu 3 iHaekcoM 1. [e o3Haugae, 1o

MIPU HATHCKAHHI Ha 1[I0 KHOMKY OYJle 3aBaHTaXKEHO JIPYTY CILIEHY TPH.
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ExitButton(): et MmeToa BUKIMKAETHCA NIPU HATUCKaHHI Ha KHOMKY "Buxin" y
MeHI0. BHyTpimHi#i ko 11b0r0 MeToay BUKopucToBye Application.Quit() mis Buxoay
3 gofatka. Lle mpunuHse BUKOHaHHS IPOrpaMu Ta 3aKPHUBAE ii BIKHO.

Knonku mijx yac rpu:
public class Scenes : MonoBehaviour
{
public GameObject[] pigs; / Macus 00'exTiB 13 Terom "pig"

public Button button; // [TocunanHs Ha KHOTIKY, SIKy MHA XO4eMO KEPYBaTH BUAUMICTIO

/I Start is called before the first frame update
public void NextLevel(int _sceneNumber)

{

SceneManager.LoadScene(_sceneNumber);

// Update is called once per frame
void Update()
{
// TlepeBipka, 4u € 1 Ha clieHl 00'eKTH 3 Terom "pig"

pigs = GameObject.FindGameObjectsWithTag("Pig");

// SIx110 Ha cl1ieH1 HeMae 00'eKTiB 3 TeroM "pig", 3p0OUTH KHOIIKY BUIMMOIO
if (pigs.Length == 0)
{

button.gameObject.SetActive(true);

¥

else

{

// B 1HIIOMY BHIAJKY, 3p0OUTH KHOMKY HEBUIUMOIO

button.gameObject.SetActive(false);
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// Meton aJis pecTapTy CleHU
public void RestartScene()

{

// OTpUMy€MO 1HACKC TOTOYHOT CIICHU

int currentScenelndex = SceneManager.GetActiveScene().buildIndex;

// Tlepe3aBaHTaXyeMO MMOTOYHY CIIEHY

SceneManager.LoadScene(currentScenelndex);

elleii koI BIAMOBIJAE 32 KEpPYyBaHHSAM I[E€PEXOJaMU MK PIBHSMH TpH Ta
B11I00paKeHHAM KHONKHM "HacTynmHuil piBeHb" B 3aJ€KHOCTI BiJl HAasBHOCTI
CBHUHEN Ha MTOTOYHOMY pIBHI:

pigs: me MacuB 00'exTiB, ski MarTh Ter "Pig". BiH BHKOPHUCTOBY€ETHCS IS

3HaXO/[PKEHHSI YC1X CBUHEH Ha CIICHI.

Puc.2.2. Tlpuknan HamamTyBaHHSI KHOTIOK iHTepdeicy

ebutton: Ile mocunanHs Ha KHOIIKY, SIKY MOTP1IOHO KEPYyBaTH BUAUMICTIO.
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eNextLevel(int _sceneNumber): Lleli MeTOJ BUKIMKAETHCS JUIS MEPEXOay Ha
HACTYITHUH piBeHB TpH. Bin BUKOPHCTOBYE
SceneManager.LoadScene(_sceneNumber) ayis 3aBaHTa)K€HHS HOBOI CIICHH 3
BKa3aHUM HOMEPOM.

eUpdate(): Lleit MeTon BHKIMKAETbCS KOXEH Kaap. Bin mepeBipse, un
3QITAIITUIIACS 11I€ CBUHI Ha CIIeHI. SIKIIO KUIBKICTh CBHHEHW Ha CIICHI JOPIBHIOE
HYyJI10, KHOTKa "HacTymHuii piBeHb" cTae BUAMMOI0. B iHIIIOMY BHITaKy, KHOTIKA
3QIIMIIAETHCS HEBUTUMOIO.

eRestartScene(): lleit MeTo] BUKIUKAETHCS ISl MEpe3aBaHTAXKEHHS MOTOYHOI
cueHu. BiH  oTpumye 1HAEKC TOTOYHOI  CIEHHM 3a  JOMOMOTOIO
SceneManager.GetActiveScene().buildIindex, a motim 3aBaHTaXXye€ CIEHY 3 ITUM
CaMUM 1HJEKCOM, 100 BIJHOBUTH TPy 3 OYATKY.

banu:

public class ScoreManager : MonoBehaviour
{
public Text scoreText;
public Text highscoreText;
private int score = 0;
private int highscore = 0;
void Start()
{
highscore = PlayerPrefs.GetInt("Highscore™, 0);

highscoreText.text = "Highscore: " + highscore;

scoreText.text = "Score: " + score;

}
public void AddScore(int points)

{
score += points;

scoreText.text = "Score: " + score;
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if (score > highscore)

{
highscore = score;
highscoreText.text = "Highscore: " + highscore;
PlayerPrefs.SetInt("Highscore", highscore);
}
}
public void ResetScore()
{
score = 0;

scoreText.text = "Score: " + score;

}

escoreText Ta highscoreText: IlocunmaHHss Ha TEKCTOBI €JIEMEHTH, Kl
B1100paKar0Th MOTOYHHUI PAXyHOK Ta BUCOKHI paxyHOK.

escore Ta highscore: 3MinHHI 17151 30€piraHHs MIOTOYHOTO T4 BUCOKOT'O PaxXyHKIB.

eStart(): Lleil MeTon BHUKIMKA€eThCA NpPHU 3aMyCKy CKpunTa. BiH 3aBaHTaxye
BUCOKMI paxyHOK 30epexeHuit y PlayerPrefs 1 BcTaHOBIIO€ HOro TEKCTOBE
3HaueHHs. TakoX BCTAHOBIIOE TEKCTOBE 3HAYEHHS JJIsl TOTOYHOTO PAaXyHKY.

e AddScore(int points): Ileit MmeTon A0/a€ OYKK A0 MOTOYHOIO paxyHKy. Ouku
NepenarThes y mapameTpi points. BiH OHOBIIOE€ 3HaYEHHS MTOTOYHOTO PAXYHKY
Ha eKpaHl Ta, SKILO0 HOBUI paxyHOK OUIbIIMHI 32 MONEPEIHI BUCOKUN PaXyHOK,
OHOBJIIO€ 3HAUECHHS BUCOKOTO paxyHKYy Ta 30epirae ioro B PlayerPrefs.

eResetScore(): Lleit meTon ckumae MOTOYHUN paxXyHOK Ha HYJb. BiH BcTaHOBIIOE
3HaueHHs score Ha O Ta OHOBJIIOE BIJOOPaKEHHSI IOTOYHOTO PAXyHKY Ha €KpaHi.
Jlo Toro sk, MexaHika OamiB peamizoBaHa y 00 ekti Pigs. private ScoreManager

scoreManager BiJITOBi/Ia€ 3a MOCWIaHHS Ha ScoreManager. scoreManager.AddScore(points)

noaae Oany Mpy 3HUIIICHH1 CBUHI.
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Puc.2.3. “Highscore” ta “Score”, 110 3MiHIOIOTbCSI Y MOMEHT TECTYBaHHSI

COCHH

2.4. OnTuMizauisi Ta TeCTyBaHHS
VY pamkax ontumizarii polyKTUBHOCTI Ipu OyJIM BHECEH1 HACTYITHI 3MIHU:

e BriikopucTaHHs MaJOBaroBUX TEKCTYp: 3aMICTh BETUKUX Ta BaXKKHX 32 pO3MIPOM
TEKCTYp OyJM BHKOPUCTAaHI TEKCTYPH HHU3BKOI PO3AUIBHOT 34aTHOCTI Ta
ontumizoBaHi ¢opmaru ¢ainis. lle crpusiio 3MeHIIEHHIO 00CsATy mam'siTi,
BUKOPUCTOBYBAHOTO ISl 30epiraHHs rpadiuHUX pecypciB I'pH, Ta MOKPALIUIO
3aBaHTAXKEHHS TP HA PI3HUX MPUCTPOSIX.

eE(dexTuBHE ynpaBniHHA 00'ekTamMu Ha cueHi: i1 3HMKEHHSI HaBaHTaXeHHS Ha
CUCTEMY B MOMEHT I'py OyJIO BIPOBAKEHO €()EeKTH 3HUKHEHHSI 00'€KTIB 3 CLIEHHU.
Ile o3Hauae, MmO NTax®W MICII IPU3EMIICHHS Ta CBHHI IICHSA X 3HUIICHHS
BiIoOpakaloTh aHIMAIlil0 3HUKHCHHS, IO JIONOMAara€ 3MEHIIUTH KiIbKICTh
aKTUBHHUX 00'€KTIB HA CIIEHI.

eBukopuctanHss TainMamiB sl moOymoBu  cueHu: Jisg  omTumizarii

MPOAYKTUBHOCTI TpU OyJIO0 BUKOPUCTAHO TaiaManu Jyist moOyAoBU 00'€KTIB Ha
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cueHi. Lle 103BONMMIIO CKOPOTUTH KUTBKICTH OKPEMHUX 00'€KTIB, MPEICTABICHUX
Ha CIICHI, 1 3MCHIITUTH HaBaHTA)KCHHS HA CUCTEMY.
e[1i 3MiHM JOITOMOTJIM MOKPAIITUTH MPOAYKTHBHICTH I'PH Ta 3a0C3MCYNTH TIJIaBHUN

Ta Oe3nepeOitHu reiMITIel I TPaBIliB.
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BucHoBkH 10 po3aiiay 2
VY po3auni 2 My 30cepearid yBary Ha KUTbKOX KJIFOYOBHUX acleKTaX po3poOKU Ta
ONTUMI3allli TPH, BKIIOYAIOUM aHAJi3 KOAY, HaJAIITyBaHHsS TpadiyHUX EJIEMEHTIB,
JOJaBaHHS 3BYKOBHX €(EKTIB Ta METOAM ONTHUMI3allii MPOAYKTUBHOCTI. Hukue
HaBEJICHI OCHOBHI BUCHOBKH IIHOTO PO3ILITY:
MexaHika poratku:
eSlingshot: Byna peamizoBana MexaHika pOTaTKH, IO JO3BOJISE TpaBIEBI
3aycKaTH MNTaxIB y HaOpsMKy CBUHEW. Poratka BUKOPUCTOBYE (DI3UKY
HATSTHEHHS Ta BIJAMYCKaHHS JJIsl OOYUCIIEHHS TPaeKTOpli MmoaboTy mraxa. Lle
OyJo pearizoBaHo 3a fnonomororo Meroay OnThrow(), skuit akTUBY€ 3BYK, CI1JT
MOJIOTY Ta 3MIHIOE BIIACTUBOCTI MTaxa JJs 3aMyCKy.
e AHaJII3 Ta HAJTAITYBaHHS IrPOBUX O0'€KTIB:
eBird: Mu aeTtaibHO PO3IIIAHYJIM METO, SIKHUM BIANOBIAAE 32 3aIlyCK 3BYKOBOT'O
edexTy mpu KuUAKy nraxa. Takok OyJio BUBYEHO MEXaHI3M 3HUILECHHS MTaxa
TICJIS 3HUYKEHHSI OT0 MIBUIKOCTI 10 MIHIMYMY.
ePig: AHani3 mokasas, 10 00'€KT CBUHI Ma€ 3MIHHUMN CHPANT, SIKUWA 3MIHIOETHCS
Ipy 3MEHIIICHH1 PiBHA 310poB's. Byno 3acTocoBaHO METO/H, 110 BIAMOBIIAIOThH
3a 3aTPUMKY Tepe/ BUAAICHHSIM CBUHI 3 CIIEHH, a TAaKOXK 3a HapaxXyBaHHS OYOK
TPaBIIEBI.
eHanamryBanHus rpadiuHuX €JIEMEHTIB:
eVYci rpadiuHi eeMeHTH rpu BUKOHaH1 y 2D-ctumi. byno nagaHo cripaiitu asis
pi3HHX O0'€KTIB, TAaKUX SIK MTaxu, CBUHI Ta OyxaiBmi. OcoOnuBy yBary Oyiio
MPUAUICHO PEaTiCTUYHOMY BIIOOPaKEHHIO PyHHYBaHHS JIEPEB'SHUX €JIEMCHTIB
Ta CTBOPEHHIO TEKCTYp (PyHIAMEHTY Jisi A0JaHHS €(DeKTy HEMPOOUBHOCTI.

JlonaBaHHS Ta yHpaBIliHHS 3BYKOBUMH e(eKTaMu:
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ebys0 peanizoBaHO BIATBOPEHHS 3BYKOBHX €(EKTIB Y BIJMOBIIHI MOMEHTH T'PH,
30KpeMa IpH KUJKY TTaxa Ta 3HUIIECHHI cBUHI. L1 3ByKOB1 edekTH moaanu rpi

JAMHAMIKHY Ta 3pOOUITH ITPOBHI Mpoliec OUIBIIT 3aXOIUITMBUM Ta PEaiCTUYHUM.

eMeTo11 onTUMI3alii MPOTyKTUBHOCTI TPU:
e3MEHILIEHHSI PO3MIpy TEKCTyp OyJl0 BaXKJIMBUM KPOKOM JJIsi TOKpAIIEHHS

IPOIYKTUBHOCTI rpu. OntuMizaiiis rpadiyHUX PecypciB J03BOJIMIIA CKOPOTUTH

Yac 3aBaHTAKEHHS T'PU Ta 3MEHIIUTH BUKOPUCTAHHS TTaM'sITi.

e YIipaBiiHHA 00'€KTaMU Ha CIEHI TaKOX BIAITPAJIO KIOYOBY pOJib Y MIJBUILIEHHI
edekTUBHOCTI rpu. Icue3HeHHs 00'€KTIB, TAKMX SK MTaXH ITICIISA MPU3EMJICHHS Ta

CBHHI MICIIS 3HUIICHHS, 3SMCHIIIIIIO KIJIBKICTh aKTUBHUX €JICMEHTIB Ha CIICHI, IIIO

3HAYHO MOJIIIINIIO MPOJTYKTUBHICTb.

eBukopucrtanHs TaWiamamiB jigs  TOOYAOBH ITPOBUX PIBHIB  JTO3BOJIHIIO

ONTHMI3yBaTu MPOLEC BIAOOpaKEHHS Ipadiky Ta 3MEHIIUTH HAaBAHTAXXEHHS Ha

CUCTEMY.

[lincymoByroun, peamizalis 3a3HAYeHUX 3axXOAIB 3  ONTHUMI3alli Ta
HAJNAIITYBaHHS 3HAYHO TOKpallWia 3arajbHy MPOAYKTHBHICTH TpH, 3a0€3MEeUUBIIH
IJIABHUM 1TPOBUI MPOIIEC Ta BUCOKY AKICTh Tpadiku. L{i 3MiHM cpUsisii CTBOPEHHIO
OUIBIII 3aXOIJIMBOTO Ta IMHAMIYHOTO IFPOBOTO JAOCBiAY, 10 MIABUIIMIO 3a10BOJEHHS

IpaBIliB Ta NPUBAOJIMBICTH TPH.
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BUCHOBKU
I{st po6oTa oxomnmuiia Bci eranu po3poOoku MOO1ILHOI I'py Ha T1aTdhopmi Android,
BiJl TCOPETUYHUX OCHOB JIO MPAKTHUYHOI peanizaiii Ta omrtumizarii. [lepmuit po3ain
HaJlaB IIIUO00KE PO3YyMIHHS OCHOB PO3pOOKH, BUOOPY 1HCTPYMEHTIB Ta TEXHOJIOTIH, a
JIPYTUd PO3/T 30CepeANBCS HA MPAKTUYHUX ACMEKTaX CTBOPEHHS TPH, BKIIOYAIOUH
HajallTyBaHHS Tpadiky, 3BYKy Ta ONTHUMI3alil0 MPOJYKTUBHOCTI. 3aBHSIKU
CUCTEMHOMY MIAXOAY /10 PO3POOKU Ta BUKOPUCTAHHIO MEPEIOBUX IHCTPYMEHTIB, TAKUX
gk Unity, BIajgocsi CTBOPUTH BUCOKOSIKICHUH ITPOBUIM IPOIYKT, 30aTHUN KOHKYPYBaTH
Ha PUHKY MOOLJIBHUX 1TOP.
B modatkoBoMy eTari JOCATHYTO PO3YMiHHS TEOPETUIHUX OCHOB:
eby0 mnpoBeNeHO JeTadbHUM aHali3 TEOPETUYHHX AacleKTIB Ppo3poOKU
MOOUIbHUX 1rop Ha tiatdopmi Android. Ile BkiIIO4ano BUBYEHHS CTPYKTYpPH
mnatgopmu Android, 1HCTpYMEHTIB 1Jii PO3POOKH Ta OCHOBHUX MPHUHIUIIIB
porpaMyBaHHSI.
e[IpoBeneHO aHaNI3 NOMyJISIPHUX 1rop, Takux sk Subway Surfers, Angry Birds 1
Doodle Jump, 1110 103BOJIHIIO BUBHAYUTH KITIOUOBI (DaKTOPH 1X yCHIXY, 30KpeMa,
3aXOIUTIOIOYMI TeUMIUIEH, TPOCTE YIPABIIHHS Ta SICKpaBUN BI3yaJIbHUM CTUJIb.
ebyno 06paHo Ta OOIPYHTOBAHO BUKOPUCTAHHA TaKUX IHCTPYMEHTIB, ik Android
Studio, Firebase ta Unity. BuGip Unity sk OCHOBHOTO PYIIIisi 1711 PO3POOKH IpH
JI03BOJIMB CKOPUCTATUCS HOT0 YHIBEPCAIBHICTIO, KPOCIUIAT(OPMEHICTIO Ta
niaTpuMKoro sik 2D, Tak 1 3D rpadiku.
e[ [pakTnuHUii MOMEHT JI03BOJIUB OTpUMATH JIOCBIT pPO3pOOKHU
0araro()yHKI10HAJLHOTO MPOEKTY:
eBukopucrtoBytoun Unity, Bmamgocs peani3yBaTh BCl eTalmu pO3POOKH TIpH,
BKJIFOYAIOYM CTBOPEHHS TpadiuHUX €JIEMEHTIB, HAJAIITyBaHHS MEXaHIK TPH,

J0JIaBaHHs 3BYKOBUX €(EKTIB Ta ONTUMI3Allll0 MNPOAYKTHUBHOCTI. byio
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pO3pO0JICHO 1HTEPAKTUBHHUM 1HTEpdelHc KOpUCTyBaua, BUKOPUCTOBYIOUHU
NPUHIIMIM MaTepialibHoro au3aiiny (Material Design) Bin Google.

e YCIINIHO peayi3oBaHO KJIKOYOBI MEXaHIKM T'pH, TaKl sIK poraTka JIjis 3alycKy
NTaxiB, yIpaBJiHHS 00'€KTaMU Ha CIIEHI Ta HaJAIITyBaHHS MOBEIIHKHA ITPOBUX
00'exTiB. Lle BKiIrOUan0 BUKOpUCTaHHS (PI3UYHUX OOUMCIICHB TSI 3a0€3MCUCHHS
peallicCTUYHOI OBEIIHKHU 00'€KTIB Y TPi.

e[IpoBeneHo ontumizanio rpapiyHUX PecypciB, IO AO3BOJIMIO 3MEHIIUTH 4Yac
3aBaHTaXCHHS TPU Ta BUKOpUCTaHHA mam'sati. lle BkiIodano 3MeHIIeHHS
pO3Mipy TEKCTYp Ta YIpaBliHHS O0'€KTaMu Ha CLEHI I TiJBUILCHHS
e(eKTUBHOCTI TPH.

ePeryisipHe TecTyBaHHS TpU Ha pI3HUX HOPUCTposix Ta Bepcisix Android
JOTIOMOTJIO BUSIBUTH Ta BUIIPABUTHU IMOMUWJIKH, 3a0€3Medyroud CTaOLIbHY Ta
Ha1iiHY poOOTy TOAATKY.

¢ P0o3po6Ka IHTYITUBHO 3p03yMUIOTO Ta MPUBAOIUBOTO 1HTEp(Eicy KopucTyBaya,
BUKOPUCTOBYIOUM MaTepiaibHUi  JOu3aiiH, 3po0wia Trpy 3pydyHOIO Ta
PUBAOJIMBOIO JIJIs1 KOPUCTYBAYiB.

®3aB/SIKU PETEIILHOMY MPOEKTYBaHHIO, PO3poOlll Ta OMNTHUMI3allii, BIAJIOCS
CTBOPUTH BUCOKOSIKICHUM IrpOBUM MPOAYKT, SAKUHA MOXE KOHKYpyBaTH Ha
Cy4acHOMY PHWHKY MOOUIbHHX irop. ['pa 3abesreuye 3aXOIUTIOIOYHMA Ta
JUHAMIYHUN ITPOBUM JIOCBiA, IO MIABUIIYE 3aJ0BOJICHHS TPaBIlIB Ta
MPUBAOJIMBICTh TPU.

eBranocs ycmimHo noeaHaty 2 BeecBiTH pi3HUX irop, 10 HaAa€ MOXKJIUBICTh
OTpUMAaTH BEJIMKY KIJIbKICTh 3aBaHTaXEeHb 3 OOKY (aHaTiB 000X CTOPIH.
3aranoMm, BUKOHaHa po0OOTa MPOJEMOHCTpYBala YCHIIIHY peali3aliio BCIX

eTamiB po3poOku MoOUTEHOI Tpu Ha iaTdopmi Android. Ile Bkmtouano sik TeopeTudHe
OOIpyHTYBaHHsI BUOOPY IHCTPYMEHTIB Ta TEXHOJIOT1i, TaK 1 IPAKTUYHY pealii3allio Ipu

3 HaNAIITyBaHHAM Tpadikd, 3ByKYy Ta ONTHUMI3aALI€l0 MPOAYKTUBHOCTI. OTpuMaHi
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pe3yJbTaTH CBiYaTh MPO BUCOKUN PIBEHb IMIJITOTOBKM Ta MOKJIMBICTb CTBOPEHHS

KOHKYPEHTOCTIPOMO3KHOT'O IFPOBOT0 MPOJIYKTY HAa CYy4YaCHOMY PUHKY MOOUIBHUX 1TOp.
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CIIMCOK BUKOPUCTAHUX JIKEPEJI

1. Java URL: https://www.oracle.com/cis/java/

2. Odiniiina JIOKYMEHTAIT1s1 Android VIS C++ URL:
https://developer.android.com/ndk/quides

3. Mippyunnk 3 C++ URL: https://www.learncpp.com/

4. Tlpo CEpELOBHILIE IIpOrpamMyBaHHs CH. URL:

https://foxminded.ua/seredovyshche-prohramuvannia-si-sharp/

5. Mippyunuk 3 C# URL: https://learn.microsoft.com/en-us/dotnet/csharp/

6. Android Developers. URL.: https://developer.android.com/quide/platform

Kernel Ha Android - odimiitHa JIOKyMEHTaIlis1 URL:

https://source.android.com/docs/core/architecture/kernel?hl=ru

7. Libraries in  Android -  odimifina  gokymenraris ~ URL:
https://developer.android.com/ndk/quides/stable apis

8. Application  Framework -  odimiiina  gokymenrartis ~ URL:

https://developer.android.com/qguide/components/activities/intro-

activities
9. OcHoBHI KOMITOHCHTH Android. URL:
https://developer.android.com/guide/components/fundamentals
10.O¢imiitauit canT Android Studio URL:

https://developer.android.com/studio

11.0d¢imiitanii cait Firebase URL: https://firebase.google.com/
12.What is the Unity Hub? URL.: https://unity.com/ru/unity-hub
13.Unity’s Asset Store URL:

https://docs.unity3d.com/Manual/AssetStore.html

14.0¢imiitanii caiit Unreal Engine URL: https://www.unrealengine.com/en-
us

15.0¢iniiinnii caitt Cocos2d URL: https://www.cocos.com/en
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16.Po3pobOka moOimpbHUX nojatkiB Big A mo S: moBuumit raiing URL: :
https://dan-it.com.ua/uk/blog/rozrobka-mobilnih-dodatkiv-vid-a-do-ja-
povnij-gajd/

17.Subway Surfers Ha Google Play. URL:
https://play.google.com/store/apps/details/Subway+Surfers?id=com.kiloo
.subwaysurf&hl=uk&gl=US

18.Angry Birds 2. URL.: https://www.angrybirds.com/games/angry-birds-2/

19.How Angry Birds Took Flight URL:
https://www.ign.com/articles/2010/09/06/how-angry-birds-took-flight
20.Doodle Jump Ha Google Play. URL:

https://play.google.com/store/apps/details?id=com.lima.doodlejump&hl=

ru
21.Half-Life 2 URL.: https://store.steampowered.com/app/220/HalfLife_2/
22.Unity Documentation. URL.: https://docs.unity.com/

23.Ypoku 3 Unity: BCTaHOBJIEHHSI pYIis, HaJalITyBaHHs IHTepdeiicy Ta

pobota 3 06’ektamu URL: https://www.tinkerteens.com/blog-post/uroky-

Z-unity-vstanovlennia-rushiia-nalashtuvannia-interfeisu-ta-robota-z-

obiektamy/
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JIOJATOK A

Buxignmii koa ckpunTis

BuxigHuii KoJ CKPHITIB, SKi OpraHizoBylOTh poboTy mporpamu — SlingShot,
Bird, Pig, ScoreManager.

using UnityEngine;

using System.Collections;

using Assets.Scripts;

using System;

public class SlingShot : MonoBehaviour
{
private Vector3 SlingshotMiddleVector;

[HidelnInspector]
public SlingshotState slingshotState;

public Transform LeftSlingshotOrigin, RightSlingshotOrigin;

public LineRenderer SlingshotLineRendererl;
public LineRenderer SlingshotLineRenderer2;

public LineRenderer TrajectoryLineRenderer;

[HidelnInspector]
public GameObject BirdToThrow;

public Transform BirdWaitPosition;
public float ThrowSpeed,;

[HidelnInspector]
public float TimeSinceThrown;

void Start()

{
SlingshotLineRendererl.sortingLayerName = "Foreground”;
SlingshotLineRenderer2.sortingLayerName = "Foreground";
TrajectoryLineRenderer.sortingLayerName = "Foreground";

slingshotState = SlingshotState.Idle;
SlingshotLineRendererl.SetPosition(0, LeftSlingshotOrigin.position);
SlingshotLineRenderer2.SetPosition(0, RightSlingshotOrigin.position);

// HampaBJieHHs Ha CEpEeTHIO MO3UIIII0 TBOX BEKTOPIB



SlingshotMiddleVector = new Vector3((LeftSlingshotOrigin.position.x +
RightSlingshotOrigin.position.x) / 2,
(LeftSlingshotOrigin.position.y + RightSlingshotOrigin.position.y) / 2, 0);
}

// OHOBIIOETHCS KOKEH KaJp
void Update()

switch (slingshotState)
{
case SlingshotState.Idle:
// dikcalis MO3MIIIT ITaxa
InitializeBird();
// BimoOpaxenHs "cTpyH" poratku
DisplaySlingshotLineRenderers();
if (Input.GetMouseButtonDown(0))
{
// OTpI/IMaHHSI TOYKH Ha eraHi, Ha Ky HaTUCHYB KOpHCTYBa4
Vector3 location = Camera.main.ScreenToWorldPoint(Input.mousePosition);
// SIK110 KOpHCTyBa4y HATUCHYB Ha MTaxa
if (BirdToThrow.GetComponent<CircleCollider2D>() ==
Physics2D.OverlapPoint(location))
{
slingshotState = SlingshotState.UserPulling;
}

}
break;

case SlingshotState.UserPulling:
DisplaySlingshotLineRenderers();

if (Input.GetMouseButton(0))
{
// OTpuMaHHA NO3M1ii, Ha Ky HATUCHYB KOPUCTYBay
Vector3 location = Camera.main.ScreenToWorldPoint(Input.mousePosition);
location.z = 0;
// J103B1J1 KOpUCTYyBauy TATTH TITaxa 10 MAKCUMAJIbHOI B/ICTaHi
if (Vector3.Distance(location, SlingshotMiddleVector) > 1.5f)
{
// TIpocTuii MaTeMaTUYHUM PO3PaXyHOK :)
var maxPosition = (location - SlingshotMiddleVector).normalized * 1.5f +
SlingshotMiddleVector;
BirdToThrow.transform.position = maxPosition;

¥

else

{

BirdToThrow.transform.position = location;

¥

64



65

float distance = Vector3.Distance(SlingshotMiddleVector,
BirdToThrow.transform.position);

// BimoOpakxeHHs! TPOrHO30BaHO1 TPAEKTOPIi HA OCHOBI BiJICTaH1

DisplayTrajectoryLineRenderer2(distance);

}

else// KopuctyBau BilipBaB TOpKaHHS
{
SetTrajectoryLineRenderesActive(false);
// Kunok mrraxal!!
TimeSinceThrown = Time.time;
float distance = Vector3.Distance(SlingshotMiddleVector,
BirdToThrow.transform.position);
if (distance > 1)
{
SetSlingshotLineRenderersActive(false);
slingshotState = SlingshotState.BirdFlying;
ThrowBird(distance);
}

else// HemoctaTHBO IOBTO TATHYJIH, TOMY PEKOHCTPYHOEMO

{
// JoexkuHa / 10 Oy1i0 BU3HAYEHO METOJOM MPOO 1 MOMUIIOK
// AHimaris ntaxa 10 Mo3uIlil O4iKyBaHHS
BirdToThrow.transform.position = BirdWaitPosition.position;

¥
}

break;

case SlingshotState.BirdFlying:
break;

default:
break;

}

private void ThrowBird(float distance)

{
// OTpuUMaHHSI MBUIKOCTI
Vector3 velocity = SlingshotMiddleVector - BirdToThrow.transform.position;
BirdToThrow.GetComponent<Bird>().OnThrow(); // IloBimomieHHs nTaxa mpo KUI0K
/I Ctapuit Ta aJbTepHATUBHUHN CIIOCIO
/I BirdToThrow.GetComponent<Rigidbody2D>().AddForce
Il (new Vector2(v2.x, v2.y) * ThrowSpeed * distance * 300 * Time.deltaTime);
// BcTaHOBIIEHHS HIBUIKOCTI
BirdToThrow.GetComponent<Rigidbody2D>().velocity = new Vector2(velocity.x,

velocity.y) * ThrowSpeed * distance;
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// TIoBiTOMIIEHHS, IO NTaXa KHHYJIH
if (BirdThrown != null)
BirdThrown(this, EventArgs.Empty);

}

public event EventHandler BirdThrown;

private void InitializeBird()

{

// IHimianizanis nmraxa TOTOBOTO 40 KAOKA
BirdToThrow.transform.position = BirdWaitPosition.position;
slingshotState = SlingshotState.ldle;
SetSlingshotLineRenderersActive(true);

}

void DisplaySlingshotLineRenderers()
{

SlingshotLineRendererl.SetPosition(1, BirdToThrow.transform.position);
SlingshotLineRenderer2.SetPosition(1, BirdToThrow.transform.position);

}

void SetSlingshotLineRenderersActive(bool active)

{

SlingshotLineRendererl.enabled = active;
SlingshotLineRenderer2.enabled = active;

}

void SetTrajectoryLineRenderesActive(bool active)

{
k

TrajectoryLineRenderer.enabled = active;

/Il <summary>
/// THmmit BapiaHT (4y10BUI) MOXKHA 3HAUTH TYT
/11 http://wiki.unity3d.com/index.php?title=Trajectory_Simulation
Il </summary>
/Il <param name="distance"></param>
void DisplayTrajectoryLineRenderer2(float distance)
{
SetTrajectoryLineRenderesActive(true);
Vector3 v2 = SlingshotMiddleVector - BirdToThrow.transform.position;
int segmentCount = 15;
float segmentScale = 2;
Vector2[] segments = new Vector2[segmentCount];

// Tlepia TouKa JIiHI1 - TaM, Je 3HaXOIUThCS rapMaTa rpaBiis, TOIIO
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segments[0] = BirdToThrow.transform.position;

// TTouaTKOBa MIBHUIKICTE
Vector2 segVelocity = new Vector2(v2.x, v2.y) * ThrowSpeed * distance;

float angle = Vector2.Angle(segVelocity, new Vector2(1, 0));
float time = segmentScale / segVelocity.magnitude;
for (inti =1; i <segmentCount; i++)
{
// BuBeieHHS KOOpAUHAT
float time2 =i * Time.fixedDeltaTime * 5;
segments[i] = segments[0] + segVelocity * time2 + 0.5f * Physics2D.gravity *
Mathf.Pow(time2, 2);
}

TrajectoryLineRenderer.SetVertexCount(segmentCount);
for (int i = 0; i < segmentCount; i++)
TrajectoryLineRenderer.SetPosition(i, segments]i]);

using UnityEngine;
using System.Collections;
using Assets.Scripts;

[RequireComponent(typeof(Rigidbody2D))] // Bumarae komnonent Rigidbody2D misg uporo

KJ1acy
public class Bird : MonoBehaviour
{
void Start()
{
//trailrenderer He OyJie BUJIHO, TOKM MU HE KHHEMO TTaxa
GetComponent<TrailRenderer>().enabled = false; // Bumukae TrailRenderer o

MOMEHTY KUJaHHS ITaxa

GetComponent<TrailRenderer>().sortingLayerName = "Foreground"; // BcraHoBimoe
map copryBanns ais TrailRenderer

//cioyaTky 0e3 rpaBiTaii

GetComponent<Rigidbody2D>().isKinematic = true; // Bumukae rpasirauito,
BcTaHoBIOIO4M 1sKinematic B true

//30111bIITyEMO KOMaiaep, o0 MONErmuTH TOPKAHHS

GetComponent<CircleCollider2D>().radius = Constants.BirdColliderRadiusBig; //
30inbInye pajiyc Kojaiaepa Juist MOJIETIICHHS TOPKaHHS Taxa

State = BirdState.BeforeThrown; // BcTaHOBII0€ TTOYaTKOBHI CTaH NTaxa
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void FixedUpdate()
{
//SKIIIO MU KUHYJIM ITTaxa
//1 OTO MIBUIKICTH Ty’Ke MaJia
if (State == BirdState.Thrown &&
GetComponent<Rigidbody2D>().velocity.sqrMagnitude <= Constants.MinVelocity)
{
//3HMIIy€MO TITaxa yepe3 2 CeKyHIU
StartCoroutine(DestroyAfter(2)); // 3numye mraxa micist 2 CEeKyHH, SKIIO HOTO
HIBUJIKICTH JTy’Ke Maja

¥
k

public void OnThrow()
{
//B1ITBOPIOEMO 3BYK
GetComponent<AudioSource>().Play(); // BinTBoproe 3Byk KufaHHS MTaxa
//TIOKa3yeMO CIIij
GetComponent<TrailRenderer>().enabled = true; / Bmuxkae TrailRenderer
//m03BOISIEMO TpaBiTAIliHI CHITN
GetComponent<Rigidbody2D>().isKinematic = false; // VYBiMKHIOE rpaBiTaio,
BcTanoBIor04M isKinematic B false
//BCTAaHOBIIIOEMO HOPMaJbHUN pO3Mip Konaiiaepa
GetComponent<CircleCollider2D>().radius = Constants.BirdColliderRadiusNormal; //
3MiHIOE PO3Mip Konaiiziepa Ha HOpMaJIbHHM
State = BirdState. Thrown; // Bcranosiioe ctan "kKuHyTo"

}

IEnumerator DestroyAfter(float seconds)
{
yield return new WaitForSeconds(seconds); / 3aTpumye BUKOHaHHS Ha MEBHY KUIbKICTb
CEeKYH]I
Destroy(gameObject); // 3auiye 06'ekT

public BirdState State
{
get;
private set;
}
}
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using UnityEngine;
using System.Collections;

public class Pig : MonoBehaviour
{
// Tlonst
public float Health = 150f; // 3nopoB'st cBuHi
public Sprite SpriteShownWhenHurt; // CripaiiT, sikuii BinoOpakaeThcsi IpH NOPaHEHHI
private float ChangeSpriteHealth; // 3m0poB's, mpu IKOMY CIIpalT 3MIHIOETHCS
private AudioSource audioSource; // Ayaio mxepeno
public int points = 10; // KipKicTh OYOK 32 3HUIIICHHS CBUHI
private ScoreManager scoreManager; // I[locunanus Ha ScoreManager

// BUKITMKAEThCS TIPU CTAPTI
void Start()

{

// BU3HaYeHHS 3[J0POB'sl, TIPHU SIKOMY CITPAUT 3MIHIOETHCS

ChangeSpriteHealth = Health - 30f;

audioSource = GetComponent<AudioSource>();

scoreManager = FindObjectOfType<ScoreManager>(); // 3naiitu ScoreManager Ha

ky

// OGPOOHUK 3ITKHECHD
void OnCollisionEnter2D(Collision2D col)

{
if (col.gameObject.GetComponent<Rigidbody2D>() == null) return;

// SIKI110 CBHMHIO BIApUB MTax
if (col.gameObject.tag == "Bird")

// BIATBOpPEHHS 3BYKY
//GetComponent<AudioSource>().Play();
// BuaneHHs: CBUHI
StartCoroutine(DestroyPigWithDelay());
}
else // SIxmio 1i Brapuio iHme
{
// Po3paxyHOK TOITKOI>KEHHS
float damage = col.gameObject.GetComponent<Rigidbody2D>().velocity.magnitude

// 3MeHILIeHHS 3/10pOB's

Health -= damage;

// BIATBOpEeHHSI 3BYKY MPH BEJIIMKOMY MOMIKOKEHH]
/lif (damage >= 10)

Il GetComponent<AudioSource>().Play();

// 3MiHa crpaiita Impu JOCATHEHHI IIEBHOTO PIBHS 310DOB'S
p pu a p A0p
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if (Health < ChangeSpriteHealth)

{
GetComponent<SpriteRenderer>().sprite = SpriteShownWhenHurt;

ks

// BunaneHHs CBUHI IIPH CMEPTI
if (Health <=0)
{

StartCoroutine(DestroyPigWithDelay());
}

ki
k

// KopyTuHa AJis 3aTpUMKH Tiepe]] BUAAICHHSIM CBHHI

private IEnumerator DestroyPigWithDelay()

{
GetComponent<AudioSource>().Play();
// 3aTpuMKa Ha 2 CeKyHAH
yield return new WaitForSeconds(2);
scoreManager.AddScore(points); // JlonqaTi OUKU Mpu 3HUIICHHI CBUHI
// BumaneHHs CBHHI
Destroy(gameObject);

using UnityEngine;
using UnityEngine.Ul;

public class ScoreManager : MonoBehaviour
public Text scoreText; // IlocunanHst Ha TEKCTOBHI €I€MEHT ISl IOTOYHOTO PaXyHKY
public Text highscoreText; // [TocunanHs Ha TEKCTOBUIM €IEMEHT JJIs1 BACOKOTO PaxyHKY

private int score = 0; // [loTouHMIi paxyHOK
private int highscore = 0; // Bucokuit paxyHok

void Start()

{
// 3aBaHTaXXUTU BUCOKUI paxyHOK 3 PlayerPrefs
highscore = PlayerPrefs.GetInt("Highscore", 0);
highscoreText.text = "Highscore: " + highscore;

// OHOBUTH TEKCT MOTOYHOTO PaxXyHKY
scoreText.text = "Score: " + score;



// Meton 1uis 301UIbIICHHST PaXyHKY
public void AddScore(int points)
{ |

score += points;

scoreText.text = ""Score: " + score;

// OHOBUTH BUCOKHI PaXyHOK, SIKIIIO TIOTOYHUN PaXyHOK OUTBIIUH
if (score > highscore)
{

highscore = score;

highscoreText.text = "Highscore: " + highscore;

// 306eperTu HOBHIA BUCOKHI PaXyHOK
PlayerPrefs.SetInt("Highscore™, highscore);

k
¥

// MeTon A CKUJIaHHS paxyHKY (HampuKIad, IPH pEeCTapTi TpH)
public void ResetScore()
{

score = 0;

scoreText.text = "Score: " + score;

ky
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