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B cmammi poszeanoaromecsi ocobaueocmi po3pooOKu MOOLIbHUX [2pO8UX O000AmKIi8 Ha
niamghopmax Unity ma Constuct 2. I[lpoananizoeano nepegsacu ma o0cob6aU80CMI KONMCHOI i3
niamgopm ma NOMeHYiaIbHi MONCIUBOCMI IX SUKOPUCMAHHA. B saxocmi MoOiIbHO20 2p08020
0oo0amky obpano icposuit dodamox muny breakout. Ilpoananizosano ocobrusocmi pob6omu Unity
ma Construct 2 3 ghizuxoro ma noeikorw epu Ha 06ox niam@opmax i 3p0oaeHi nNeGHi BUCHOBKU NPO
NOMEHYIUHT MONCIUBOCI KONCHO20 [HCMPYMEHMY.

Knrouoei cnosa: mobinvni 0ooamxu, ieposuti pywii, Unity, Constuct 2, browser.

FEATURES OF DEVELOPMENT OF MOBILE GAME ADDITIONS
ON PLATFORM UNITY AND CONSTRUCT 2
Elkin Valentin
Scientific supervisor: Candidate of Sciences (Physics and Mathematics),
Docent Parashuk S.D.
The Volodymyr Vynnychenko Central Ukrainian State Pedagogical University,
Kropyvnytsky, Ukraine

The article discusses the features of developing mobile gaming applications on the Unity
and Constuct 2. platforms. As a mobile gaming application, a game application of the breakout type
is selected. The features of Unity and Construct 2 with the physics and logic of the game on both
platforms are analyzed and some conclusions are drawn about the potential capabilities of each
tool.
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IMocTanoBka mpodsaemu. IrpoBa iHIyCTpis Ha JTaHWH MOMEHT PO3BHUBAETHCS
Iy’)Ke IMBHUIKO. ICHye BelMKa KUIBKICTh ITPOBHX KOMIIAHIM, SIKI PO3pOOISIOTH
KOJIOCaNbHI MPoeKTH. OCHOBHY POJIb B pO3po0Ili irop BiAIrpatoTs nporpamicti. Bonu
3aliMalOThCA CTBOPECHHSAM 0a30BHX MEXaHIK TPH: BiJI HMX 3aJ€KHUTh, TE€ K Oyje

MpaIffoBaTH MEBHA MEXaHIKa TPU Ta HA CKIJIBKH KOPEKTHO Oyje MpairoBaTd Tpa 3



TOYKU 30py peanbHOi (izuku. ['apHuUil mporpamict Mae no0pe 3HATH HE TIIBKA
OCHOBHI MOBH TpOrpaMyBaHHS, a i BMITH BUKOPHUCTOBYBATH MaTEMAaTHKYy, (i3HKY,
BMITH IIBHUJIKO TPUCTOCOBYBATHUCS J10 HOBOTO.

AHAJI3 K0CTiIKeHb Ta MyOJiKamii.

AKTyaJIbHOIO JUIsI pO3poOKHM irpoBux moaaTtkiB € Android - omepairiitna
CHUCTEeMa, sKa Tpalloe Ha MPHUCTPOSX ¢ olepamiiiHoo cuctemoro Android.
Omnepariitny cuctemy android po3po0Omsie kommanis Google. Po3poOka MoOGiIpHIX
ITPOBUX JTOAATKIB Ma€ HU3KY IMOCIIJOBHHUX €TalliB. AJjie m00 CTBOPUTH MOOUIBHHUI
JIOAATOK MOTPIOCH MEBHUN 1HCTPYMEHT, OCOOJIMBO SKIIO IIeH A0JaToK irpoBuid. Ha
MPaKTUI[l BUKOPUCTOBYIOTHCA PYIIii, J€ BXE peai3oBaHa BEJIHUKA KUIbKICTh
NOTPIOHUX (PYHKITIH JJIsT CTBOPEHHS IrPOBUX J0JATKIB. JIOCHIHDKEHHS IEIKUX PYIIiiB
Ta MEPCIEKTUB PO3poOKH MOOUTEHUX oaaTKiB Ha android mMokHa 3HalTH B poOoTax
Aspamenko B.A., I'yceiinoBa Y.1O., Perera JI. M., Heitmana A.A., Kynauenko H.T'.,
Ta B 0aratbox 1HIINX PoOOTaXx.

Meta crarti. MeTol CTarTi € aHalli3 3aCTOCYBAHHS HAMOUIbLI MOMYJISIPHUX
IHCTPYMEHTIB Ui peaiizaiii irpoBux android momaTkiB Ha MPUKIAAI pO3POOKH TpH
tuny breakout.

BukJiax 0CHOBHOro MaTepiaay A0CTiIKeHHS.

BizyaaizaTop Unity

Unity ne O6araToriatdhopMoBUid 1HCTpYMEHT aJig po3poOku 2d Ta 3d irpoBux
JOJIaTKIB SIKI TpaloTh Ha omnepamiiaux cuctemax Android 1 10S. B Hbomy
peanizoBaHa BeJMKa KUIBKICTh IHCTPYMEHTIB JJIi CTBOPEHHSI IHTEPHET-IO0JIaTKIB B
JIOJaBaHHs CHEIIAJIbHUX TiJ1'€IHYBaHUX MOJIYIIB sl Opay3epa B camomy Unity.
Jonatku cTBOpeHi 3a gormomororo Unity, miarpumytots DirectX Ta OpenGL [4].

B cepenuny Unity BnamrToBaHuil He ckiaaHuii penakrop Drag & Drop
iHTEepdeiic, 3 KU HE CKIIaTHO HAJAIITOBYETHCS, MOr0 (PYHKIIOHAT BKIIOYAE BEIUKY
KUTBKICTh PI3HHUX KOMOIHAIIM €KpaHiB, 32 JIOMOMOTOI0 TaKUX MOXJIMBOCTEH 1 MOXKHA
poOUTH Taki TOHKI HaJlAIITyBaHHS, BChOTO MPOEKTY JOJIATKYy OJpa3y B CepeauHi
penaktopa Unity. B Unity € miarpumka Takux MoB KoayBaHHs k. C#, JavaScript (He

opuriHajibHa). Po3poOka koxHOTO mpoekT B Unity 3 po3poOKH HE3aJe)KHUX CIIEH Ta



oKpeMux (haiiiiB, AKl 3HAXOAATHCA B CEpeIMHI cebe, a TAaKOK B CaMOMY pyIIii € CBIH
MarasvH B SIKOMY MO>KHa 3HaWTH 0arato pi3HUX 00'€KTiB, aHIMAIIii, €(hEKTIB IS IHIX

aHIMaIlii Ta Ie BeJIUKY KUIbKICTh HaJaITyBaHb JJIs IPOeKTy (puc 1).

Puc. 1 BikHO cTBOpeHHS (P13MYHUX MOKJIMBOCTEN

B koHii ciieH1 MICTUThCSL 6arato o0'eKTiB (MOJeNl), a MycTi 00'€KTH — 1€ Ti
00'eKTH IO 11€ HE MaIOTh KOJHOI 1IrpoBoi Mojeli. Koxken 00'ekT Mae B co01 Habopu
JESIKMX KOMIIOHEHTIB, 3 SKUMU BOHU OYIyTh B3aeMOMISATH CKpunTH. KokeH Takwuii
eieMeHT Mae cBowo Ha3By (Unity Hajgae MOXIHMBICTh Ha3MBaTH pi3HI 00'€KTH
CXOXMMH Ha3BaMH), BOHH MalOTh CBOi TErd Ta IIapW, HA SIKUX BOHU OyIyTh
300pakarucs [1].

Jlorika rpu 3a/1a€ThCS 3a TOMOMOTOI0 HAIMMCAHHS MEBHUX CKPHIITIB 0 KOXKHHUX
esieMeHTiB. Ta 1ogaBaHHIO LIMX CKPUIITIB 10 NOTPIOHOTO 00 ‘ekTa. KokeH ckpunt mae
JIBa CTApTOBUX METOJH, start Ta update. B HUX ONMMUCYIOThCS OCHOBHI Jii, Ta SBUIIA
K1 OyyTh B1AOYyBaTHCS 3 MEPIOJUYHUM BUKIUKOM.

Construct 2

Construct 2 Hamae MOXJIHMBICTH BCIM XTO Xo04€ CTBoproBatu 2D-irpum
HE3aJIEXKHO BiJI 11 CKJIAJHOCTI Ta IrpOBOro kaHpy. B HbOMy MOXHa CTBOPIOBATH ITPU
0e3 HamucaHHS Koay Tpu. IrpoBi nomatku, po3poOJieHI B HBOMY, YK€ JIETKO
nepeHocIThesl Ha omnepauiini cuctemu - PC, Mac, Linux, 6pay3epu 3 miATPUMKOIO
HTMLS5, Android, i0S, Windows Phone, Tta in. Iligtpumka Android i 10S
BUKOHYETKCS 3a onomororo TexHosorii Cocoon JS, directCanvas 1 Intel XDK.

Pymiii Mae 1HTYiTMBHO 3po3yMiuIuii 1HTepdeiic, a TakoX He TMOoTpedye
MOTIEPETHHOTO JIOCBITy PO3POOKH ITpOBUX JOMATKIB, TOOTO BIH MAa€ HU3BKUU MOPIT
Bxo/keHHA. Jlorika irpoBux pgonatkiB B Construct 2 3amaeThcsi 3a JONOMOTOIO

cucremu nonii (Events) sxi nmos's3ani 3 HuMmu[5]. Jlanuii irpoBUil pyImii migX0AUTh



SK JUIsl TIOYATKIBIIB, SIKI XOUyTh CHpOOYBaTH MIOCH CTBOPUTH Il cebe, Tak 1 AJis
npodi. Pymiii Construct 2 wanmucano Ha MoBi C ++, KOayBaHHS J0JATKY
BiOyBaeThcst Ha Javascript (puc 2). Ilig yac ekcmopTy mpoekty JavaScript
3MIHIOEThCS, ane MoxkHa mpuenHat JS Plugin SDK ta 3miHIOBaTH KOJ BIacHOPYY.
[TepeBaroro Construct 2 € Te, 110 BiH Ma€ MOAYJbHHUI THU3aliH, TOMY SKIIO SKHICH
MOJyJIb He Oyje 3aJisiHO, TO M1 Yac 301pKU IMPOEKTY BiH He Oyje BUKOPHUCTAHUM 1

po3Mip daiiny Oye MEHITHM.

Puc. 2 Penakrop B Construct 2

Takox icHye Oararo IUIariHiB, sIKI PO3IIMPIOIOTH IMOYATKOBI MOKJIHBOCTI
Construct 2. Jlna nepeBipku poOOTH LIOMHO CTBOPEHOIO NOAATKa, WOTr0 OApaszy
MokHa 3anmyctutu kHomkoro Build and run, Ilicist mporo mpoexkT BIIKPUETHCS B
Opay3epi Akui BHOpaHUM IO 3aMOBUYBAaHIO y KOPHUCTYBAllbKii cucTeMi. K10
PO3pOOKY 3aKIHYEHO TOJII MOKHA €KCIIOPTYBaTH CTBOPEHHI MPOEKT B TY CUCTEMY SKa
noTpioHa.

OTxe, MU PO3TJISIHYJIM JIBa HAWOUIBII TOMYJIAPHUX HA JaHWHA 4Yac Cy4acHHUX
3aco0u I po3poO0KM MOOUTBHMX MoAaTKiB. Jlami po3riasHEMO MPOIEC CTBOPEHHS
android momatky nHa Construct 2 ta Unity. HeBemukuM MiHYCOM € Opi€HTOBAHICTbH
Tk Ha 2D po3poOky B Construct 2, tomy gomatok Oynemo po3pobista y 2D
peXUMI.

JUist mOCHIKEHHST MOMJIMBOCTEH 000x muiargopM Oylio po3poOsieHO Trpy,
noniOoHy 1o apkamHoi rpu breakout. B mawniii rpi € irpoBa pakeTka mo 3HaXOJUThCS
B HIDKHINA YaCTUHI €KpaHy, SKOI0 MOXE KepyBaTH I'paBellb. bJIOKH sKi BUCTYMalOTh B

POJII IEPENIKO, BOHH 3HAXOAThCS Y BEpXHIM YaCTUHI IrpoBoro nojsi. Ta KyibKa ska



MO’K€ 3HHUIIYBATH TMEPEIIKOAN Ta BIAOMBATUCH BiJ pakeTku. KiHenp rpu HacTymae
KOJIM KYyJIbKa 3HHIIYE BCl OJIOKHM, a00 BOHA JOXOIUTH JO TPAaHUIh HUKHBOTO TOJISA 1
paKeTka He MOJXKe 11 BIIOUTH.

Po3podka apkagnoi rpu box destroyer ma Construct 2.

JIsist po3po0KH Ipy Ha KOHCTPYKTOPi, B paMKaxX HaIIOTO JIOCHIIKEHHSI 00paHo
MONyJIIPHUIN KOHCTPYKTOP irop Construct 2

Po3pooka rpadiku rpu. I'padika CTBOPIOETBCSI B peIaKTOPi M0 HATAETHCS
caMUM KOHCTPYKTOpPOM. [[71s1 po3poOKH MOXKHA BUKOPUCTOBYBATH Pi3HI PUIBTPHU s
300pakeHHs. Jlns moyaTky NOTpIOHO JOJAaTM HAa €KpaH CHpalT 1 MepedTd 1o
penaryBaHHs 300pakeHHS. JlomamMo HeBennke 300pa’keHHS Ta J10JaMO 10 Hbhoro 4
TOYKH, iX OyJe JocTaTHbO JJisi oOpoOku koiiziit Hamam Oynemo nomaBaTu iHII
BJIACTHBOCTI SIKi JOTIOMOKYTh HAJAIITYBaTH KOPEKTHY MOBEIIHKY KYJIbKH.

Konu wMum ponmamm Bci 00’€KTH, MOXKHA TMEpedTH [0 HaJlallTyBaHHS
BJIACTUBOCTEH 1TMX 00’ €kTiB. Tpeba po3TalryBaTy BCi €IEMEHTH 0 CBOIX MO3UIIISIX.

Po0oTa 3 ¢izukoro rpu. Bei cnipaiity 1mo Oyiau cTBOpEHI MarOTh MOJITOHU 5K
OyIyTh BIAMOBIAATH TPAHUIISIM 300pakeHHs. Tpeda po3yMiTH 1O iX MOXKHA 3aBXKIU
3MIHUTHU SIK HaM MOTPi1OHO. OCHOBHUM eJleMEeHTOM OyJie oOpoOka koi3iid. Bona Oyze
BiIOyBaTUCS KOJHM KyJbka Oyne 31ITOBXYBaTHUCS 3 1HIIMM 00’ekToM. ToOTO iX
KoopJIuHaTH OynayTh 30iratucs. Jjis rpaHuilb €kpaHy, o0 Kyjbka HE BUJIITana 3a
HBOTO OYJI0 T0AaHO YOTHUPH OJIOKH, BIJI AIKMX OyJie B1IOMBATHUCS KYJIbKA.

Po6GoTa Hax J10TiK0I0 TpH.

VY Constuct 2 as cTBOpeHHs (i3UKU TPU ICHYE OJIMH 13 BUAIB MOBEIIHKH SIK
Physics BiH mpautoe Ha Box2DWeb. Bin no3Bonsie nepemimatuca o0'ektam 13
BUKOPUCTAaHHAM sBUI (i3uku. {151 TOro mo mpencrapiise KOXHa MOBEIIHKA MOKHA
CKOPHCTATHCS MPUKJIAJaMHU SIK1 IOCTYMHI B KOHCTPYKTOpi. Bel mpukiaau, nos'si3aHi 3
¢i3ukor0 mouyMHarOThCsl 31 cinoBa Physics. AOu Hagatu 00’ekTam  (PI3UUHHX
BJIACTUBOCTEH, TpeOa HATUCHYTH Ha CHPAaWT, 10 SKOTO XoueMo fnojnatu ¢izuky. Ta y
BikHi Properties natucaytu na Add / Edit under Behaviors, i HaTCHYTH Ha IUTIOC, Ta

obOpatu Physics.



Jlnis Bcix 00'eKTiB 110 OynM A0AaHi Al€ rpaBiTallis, sKa TSATHE 1X 10 HU3Y, CHIa
rpasitaiii qopiBHroe 0. J{ist Toro 1mo6 ii 3MiHu, Tpeba nepeiT Ha BKIAAKY properties
Ta 3HaTH myHKT set world gravity. ['paBitamis mie s BCiX 00’€KTIB IO
3HAXOJATHCSA Ha €KpaHi OJHAKOBO, SIKIIO BIAKIIOUMTH TPaBITallll0 OJHOTO CIpPAUTY,
TOJ1 TpaBiTalis He Oyjae MisATH 1 Ha 1HII crpaiTd. AOU rpaBellb MIT KepyBaTH
o0’ekTamu Tpeba gomaTu OOpOOHUK, sSKUK Oyjae pearyBaTd Ha HaTHCKaHHSA. B

KOHCTPYKTOpI BXKe € BOyI0oBaHi Taki 00poOHUKH (puc 3).

Double-dick a plugin to create a new object type fram: ﬁ)l

& o= O ¢

Gamepad Keyboard Maouse Touch

Name when inserted: | Audio

Description:  Play sound effects and music from files you've imported to Construct 2. - More help on
‘Audio’

Puc. 3 lonaBanHs oOpoOHMKa MOI1H

3a 1ONOMOror HUX BiIOYBA€ThCS MOENHAHHA MOAIN 3 copaititamu. Pobota 3
TAM 4YH IHIIAM OO‘€KTOM TOJIATa€e MOOYyIOBI MEBHOI JIOTIKM iX BHUKOPUCTaHHS Ha
CIIEHY Ha HACTPOIOBAHHI MOTO BJIACTUBOCTEW. BUKOpUCTOBYrOUM 11 00‘€KTH OyIs0
JOJAHO 10 CIICHW OEKIrpayHJ, KOHTPOJEp IS HaTUCKAaHHS 1 0OpOoOKH TOii, OJOKH
KyJbKy Ta IaTgopMy Ta irpoBi rpaHuill. TakuM YMHOM MM MOKEMO i1 3aJaBaTu
HalIIly JIOTiKY T'pH.

Po3podka apkagnoi rpu box destroyer ma Unity.

J1J1st po3pOOKH IpH Ha PYIIIii, B paMKax HAIIOTO JOCIHIKeHs, oopano Unity.

PoboTa 3 rpadikoro. Jlyis Toro mo6 cTBopuTH rpadiky Tpeda CKOpUCTATHCS
OyIb AKUM TpadiqHUM PEIaKTOPOM 1 CTBOPUTH BCl HEOOXI/IHI aceTH ISl TPOEKTY 1
01aTh B MpoekT. Jle Bke caMm pyuIid MepeTBOPUTH iX B 3pa30K TEKCTypU TOOTO
cupaiit. Takoxx € BOyJOBaHHI peNakTOp CHPAKTIB, B SKUX MOKHA CTBOPUTH Ta
Hapi3aTy iX Ha YaCTUHU MOTPIOHI.

PoGora 3 ¢izukorw rpu. Konaiinepu mMoxyTh OyTu goaaHi 1o o0'ekta 06e3
KOMIIOHEHTa OPCTKOTO TUIa JUIsi CTBOPEHHS MIAJIOTH, CTIH Ta 1HIIUX HEPYXOMHX
€JIEMEHTIB CIIeHH. BOHU BIAHOCATHCS /0 CTaTMYHMX KoJaiaepiB. B3arami, Ham He

CJIIJT IEPECTaBIIATA CTATUYHI KOJIi311, 3MIHIOIOUH TOJI0KEeHHsT Transform, OCKiIbKY 11€



CIJIPHO BIUIMHE Ha Mpaie3natHicTh ¢i3uuHoro nuryHna. Komaiigepu Ha 00'ekTi, 110
MalTh JKOPCTKE TUIO, BIIOMI SK JuHaMIuHI Komaiaepu. CTaTwdHi Kojaiaepu
MOXKYTh B3A€EMOJISATH 3 JWUHAMIYHUMH KOJaijepaMu, ajieé OCKUIbKH y HHX HEMae
’KOPCTKOTO TiJIa, BOHM HE pyXaTUMYThCS Y BIAMOBIAb HA 3iTKHEHHS (pHC 4).

s mouatky Tpeba nmomatu kommoHeHT Collider no o6‘exty Hamoi rpu,
Collider Oyne o3nauaTu T 0OpaHOTO pyIIisi, Mu Oynemo BukopucroByBaTu Circle
2D Collider. Mu 6ynemo komaiiiep BUKOPHUCTOBYBATH AJis TeHepallii 31TKHEHb Ta

HaaHHs eekTy BimOuTTs (Koui3ii) ams Hamol Kyibku [1].
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Puc. 4 BikHO cTBOpeHHS (P13MYHUX MOKIUBOCTEHN

OpHi€ro 3 Hal BaXIMBIIIMX AETaJed B HAIIOMY IMPOEKTI € HalallTyBaHHS
komizii € (Layers) B HUX MOXXHA Ha3HAYUTHU JIJIST KOXKHOTO MOTPIOHOTO 00’€KTa CBIN
piBeHb Joctymy. SKmo o0’ekTh OyAyTh 3HAXOAMTHCH HA PI3HUX PIBHAX JTOCTYITY
BOHH HE MOXYTh B3aEMOJIISATH MK co0oro. Tomy mu He OyaemMo 3aiuInaTu
YBIMKHEHOIO B3a€MOJII0 KyJIbKA MIX IJIaTGOPMOIO, Ta TpaBleM 13 OJIOKaMH
TIEPEIIIKOTaAMH.

PoGoTa Hax J10TiK0I0 TpH.

Jlorika rpu 3a1a€ThCS 3a JOTIOMOTOF0 HAITMCAHHS MIEBHUX CKPUITIB 10 KOKHUX
€JIEMEHTIB Ta J0JIaBaHHIO IIUX CKPHUIITIB /10 MOTpiOHOTO 00°‘ekTa. KokeH ckpunt mae
JIBa CTAPTOBUX METOJIH 1€ - CTApPT Ta anAcT. B HuX Mu Oynemo 3anmucyBaTH OCHOBHI
JI1i Ta KOHIIEMIIi Ta MEBHI SBUINA K1 OYyTh BiAOYBATUCS 3 MEPIOUIYHUM BUKIMKOM.

B pe3ynbTaTi CTBOpeHHI CKpUNT MOXHA J0JAaTH 10 6aratbox o0‘exTiB. Hampuknan,



CKPHIIT, IO MiJ 9aC KOKHOTO BUKIMKY MeTony Update mepesipsie CKibKu 00’ €KTIB
3HHINWB TPaBellb Ta 3MIHIOE KIJTLKICTh 0aJliB B IEBHOMY ITOJTI.

BucHOBKH Ta mepCcHeKTHMBH MNOJAJBIIMX MOMYKIB Yy Hanpsmi
JAOCJIi/IKeHHS .

B crarTi 6yiau po3riasiHyTI 0COOIMBOCTI pO3POOKH ITPOBUX J0JIATKIB Ha JIBOX
incTpymenrtax - Unity ta Construct 2. B sikocTi 00’€kTa JOCHIIKCHHS /IS aHAIIi3y
CKJIQIHOCT1 peaji3alli OCHOBHOTO (DYHKIIOHATy KOKHOTO 1HCTPYMEHTY PO3TJISAaBCs
IrpOBHIA JOAATOK, CXOXHi Ha Tpy Breakout.

JlocniKeHHS TTOKa3ajo, 110 32 NOTEHIIIHHUMHU MOXKJIMBOCTSIMU Ta MOTYKHICTIO
irpoBuii pymiii Unity nepeBaxae koHcTpykrop Construct 2 ta Giibiiie miaX0auTh IS
PO3pOOKH BEIMKUX Ta CEPEHIX MPOEKTIB.

Pazom 3 Tum, Ha Construct 2 po3poOka Oyna IIBUAIION, BIH Ma€ 3pYyYHHN
iHTepdeiic, Ta Oaratro BOYIOBaHOTO (YHKI[IOHAJIA W0 peanidye MOTpiOHI
MO>KJIMBOCTI, 1[0 POOUTH KOHCTPYKTOP €(PEKTUBHUM 1HCTPYMEHTOM ISl PO3POOKU
HEBEJIMKHX MPOCTUX 1TOp.

Cnucoxk BUKOPMCTAHHUX JIAKepe.t.

1. HoxymenTanist o Android [Enexkrponnmii pecypc]: Collider. — Pexum mocrymy:
https://developer.android.com/docs.

2. Hoxymenrarniss mo Unity [Enekrponnuii pecype]: Unity 3D. — Pexum mocrymy:
https://unity.com/ru.

3. Komnisii Ta ix 3actocyBanHs [Enekrponnuii pecypc]: Onepauiiini cuctemu. — Pexxum
noctymy: https://howlingpixel.com/iuk/Ambient_occlusion.

4. Onepauiiini_cuctemu [Enektponnuii pecypc]: Omnepauiiiai cucremu. — Pexum
noctymy: https://wiki.cuspu.edu.ua/index.php/Onepariilini_cucTeMu.

5. Odiniitnuii cailt Construct 2 [Enexktponnuii pecypc]: Construct 2. — Pexum
noctymy: https:/www.scirra.com/.

6. Android operation information [Enexrponnuii pecypc]: Android O S. — Pexum

noctymy: https://www.gadgetgyani.com/wp-content/uploads/2016/03/android-features-pdf.pdf.



