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AHOTaNIis
OcBagaba B.JI. «CTBopeHHsI 10AaTKY 3 MiATPUMKOI0 6a3mu 1anux Ha Unity

Sengine»

B Bunycksiil kBamigikaiiiiHii poOOTI PO3IASHYTO  THUIM OCBITHIX 1rop,
MIPOBEJIEHO aHajli3 iX BUKOPUCTAHHA Yy OCBITI Ta HaJaHO iX Kiacu(ikailis, TaKoX
PO3IJIIHYTI B)K€ ICHYIOYl OCBITHI irpoBi 1uiatdopmu. Takoxx B BUIYCKHIA poOOOTI
MOKa3aHO MOCTI0OBHICTh PO3POOKH TPH JJIsl IPOBAKEHHS B OCBITHIN TPOIEC; SKUM
YUHOM BIJOYyIEThCcs 3B'SI30K 3 0a3010 JaHuUX (HaBYaJIbHI MaTepiajiu) Ta €Tamu
PO3pOOKH; PO3TISHYTO XapaKTePUCTHKY IrPOBOTO ABMXKKY Ta TEXHOJOTIT IS
pPO3pOOKHU BCi€l TpU. Y po3Aili Mpo po3poOKy I'Ppu OMUCYIOTHCS KOHIIETT PO3POOKH
rpy, BHUKOpPHUCTaHI eneMeHTH iHTepdeiicy Ta moxiauocTi Unity Engine Ta 3a
JIOTIOMOT OO SIKUX €JIEMEHTIB B1I0YBa€ThCs B3a€MOJIS 3 623010 JaHUX.

Bunyckna xkBamidikaiiiina poOota Ha Temy «CTBOpEeHHS JOAATKy 3
niaTpumMkor 06a3u manux Ha Unity Sengine» MicTuTh 44 ctopinku, 1 tabnuiro, 14
pPHUCYHKIB Ta 5 nonatkiB. CIMCOK ITOCUIaHb BKIIIOYa€e 13 MyHKTIB

Kuarwu4oai ciioBa: ocBiTHS rpa, irpoBuit ABuxkok, Unity Engine, 6a3a qanux.



ANNOTATION

«Develop the application with database of Unity Sengine»

In graduation qualification work, we’ve examined types of games, analyzing use of
this games in education, also get the view on existing game platforms.

Also in graduation qualification work we show sequence of game development for
accepting in studying process, connection with database(learning materials) and
technology of game development. In the section about game develop described
concept of game, used the elements of interface and possibility of Unity engine and
connection with database.

Graduation qualification work at topic «Develop the application with database of
Unity Sengine» including 44 pages, 1 table, 14 figures and 5 additions. List of
sources including 13 points.

Key words: education game, game engine, Unity engine, database
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HEPEJIIK YMOBHHUX ITO3HAYEHBb TA CKOPOYEHbD

GUI — graphical user interface — rpadiunuii KOpUCTYBaTLHUIIBKUI

iHTepdeiic;

IDE  ——integrated development environment — iHTerpoBaHe cepeIOBHIIEC
pO3p0o0OKH;

JDK  —java development kit — komrmiekT 3aco6iB po3pobku Java;

NDK - Android native development kit — makeT iHCTpyMeHTapiiB i

010J110TeK, 1110 TO3BOJISIE€ peaTizyBaTh YacTUHy nporpamu Ha MoBi C/C++;

SDK - software development kit — komiutekT 3aco6iB po3poOku (Android)

SSAO - screen space ambient occlusion — mporpamHa TexHika (METOIMKA) B
TPUBUMIPHIA KOMI'IOTepHIN rpadili, sSka € HaOJMKEHOIO IMITAIEI0 TI00aTbHOTO

OCBITJICHHS



BCTYII

IrpoBi TexHosoOrii 3aliMarOTh BaXKJIMBE MiClle B HaBuajbHOMY mpoleci. Irposi
TEXHOJIOT1i TOB'sI3aHl 3 IrpoBOI0 (OPMOIO B3aEMOJIi BUKJIAJaya 1 CTYIEHTa yepes
peanizaiiiio MeBHOTO CIKETY (IrpH, Ka3KH, CIEKTaKIIi, crpaBa-iie cuuikyBaHHs). [Ipu
IIbOMY OCBITHI 3aBJaHHsSI BKJIIOYAIOTBCS B 3MICT Wrpu. B oCBITHBOMY mpolieci
BUKOPUCTOBYIOTH 1IiKaBl, TeaTpaii3oBaHl, [IJOBI, pPOJbOBL, KOMII'IOTEpHI IIpH.
Po3po6koro Teopii Tpu, i METOMOJOTIYHHUX OCHOB, 3'ICYBaHHAM 1ii COLIAIBHOT
OpUPOIM, 3HAYEHHS JUIsl PO3BUTKY YYHS 3aiimManocs 4yuMajo YydeHuX. Peamizauis
IrpOBUX MPUIOMIB Y HAaBYaHHI BIIOYBAETHCS 32 TAKUMU OCHOBHUMM HaINpsSMKaMHu:

* JMJaKTHYHA METa CTaBUTHCS Iepes] 3700yBaya MU OCBITH Yy (OpMI IrpoBOi
3aJ1a4i;

* OCBITHS IISUIBHICTB MiAMOPSIKOBYETHCS ITpaBUIaM I'pH;

* HaBYAJIBHUIA Marepial BUKOPUCTOBYETHCS B SIKOCT1 ii 3ac00y, B HaBYAJIbHY
JISUTHHICTh BBOAMUTHCS €JIEMEHT 3MaraHHs, SKU MepeBOJAUTHh TUIAKTUYHY
3ajiauy B IrpoBYy;

*  YCIIIIHE BUKOHAHHA [WJAKTUYHOTO 3aBJIaHHS 3B'I3y€TbCA 3 ITPOBUM
PE3YNBTATOM.

Bizyamizaiis € ogHuM 3 Halle()EKTHUBHIIIMX METOJIB HAaBYAaHHS, IO JIONIOMArae
Habarato mpoCTilie 1 TauOIIe po3i0paTtucs B CYTHOCTI pPi3HUX sBUII. OcoOIHMBO
KOPUCHUMH € Bi3yali3allii Ta MOJEIIOBaHHS MPU BUBYEHHI JAUHAMIYHHX, IO
3MIHIOIOTBCSI B Yaci 00'€KTIB 1 sBWIN, SKi OyBa€ CKJIaJHO 3pO3yMITH, AUBISYUCH Ha
OpOCTYy CTaTWYHY KapTUHKY B 3BUYaiHOMY miapyuyHuKy. [laneko He Bci
EKCIEPUMEHTH MOKHA YU MOTPIOHO BUKOHYBaTH B ayautopii. Toxx He NUBHO, 11O

TEXHOJIOT1i TU(POBOTO MOJEITIOBAHHS JOCUTH MIBUAKO MPUUIIN B 110 TaTy3b. 3apa3s
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y MEpexi IHTepHET MPEeJCTaBICHO I1a JIiHIKa NPOrpaMHUX MAKETIB, MPU3HAUYCHUX
1T BUKOHAHHS BIpTYalbHUX HABYAJILHUX €KCTIEPUMEHTIB.

[rpoBi TE€XHOJOrIi HE TUIBKU CIPUSAIOTh BUXOBAHHIO IMI3HABAIBHUX IHTEPECIB Ta
aKTHUBI3AIli JIIBHOCTI 3100yBayiB OCBITH, a i BUKOHYIOTh HU3KY THIIUX ()YHKITIH:
. NPaBWIbHO OpraHi30BaHa, 3 ypaxXyBaHHsAM creundiku martepiaiy, rpa
TpPEeHYe NaM'siTh, JoroMarae 3400yBayaM OCBITH BUPOOUTH MOBH1 BMIHHS 1 HABUYKHU;
. rpa CTUMYJIIOE PO3YMOBY AISUIBHICTE 3/100yBayiB OCBITH, pO3BUBAE yBary 1
Mi3HaBaJbHUM THTEPEC A0 NUCIUILTIHY;
. rpa - OJMH 3 MNPUHOMIB TOJOJAHHS TACUBHOCTI 3A00yBayiB OCBITH.
@DyHKIIIS TPU - ii pI3HOMaHITHA KOPUCHICTh. Y KOKHOTO BUIY TPH CBOSI KOPUCHICTD
[rpu mpoinuM TOBTUi NUISX CTAHOBIICHHS BiJ HAMIPOCTIMIIX TBOKOJIBOpHHUX 2D
irop 1o cydacuux 3D irop 3 Bucokum piBHeM Tpadiku. LleHTpanbHUM mporpaMHUM
KOMITIOHEHTOM KOMIM'IOTEpHUX Irop € IirpoBuid pymii. Bin 3abe3nedye OCHOBHI
TEXHOJIOT'1i, CIIPOITY€E PO3POOKY 1 HaCTO A€ I'pl MOXKIIBICTh 3aIyCKATICSA Ha JEKUIBKOX
miaTdopMax, TaKuX sIK ITpOB1 KOHCOJII Ta HACTLILHI OTIEpaIliifHl CUCTEeMH, HAIPUKJIIAI,
GNU / Linux, Mac OS X i Microsoft Windows.
Unity Engine 1ie mynsTuruiaropMeHHUH ITPOBUI JBUXKOK JIJIs1 PO3POOKH TBOX-1
TPUBHMIpPHHUX 1rop, IO MpamioTh mix onepanidaumu cuctemamu Windows OS X,
Windows Phone, Android, Apple 10S, Linux, a Takox Ha irpoBux mpucraBkax WIi,
PlayStation 3, PlayStation 4, Xbox 360, Xbox One. € MOXIHBICTh CTBOPIOBATH
JIOMATKH JUIS 3aIyCcKy B Opay3epax 3a JI0moMoror crerniansHoro Mmoxyist Unity Engine
(Unity Web Player), a Takox 3a pgomomoror peanmizamii TtexHomorii WebGL
(mporpamua 6i0;1i0TEKa, 1O T03BOJIIE CTBOpIOBAaTH Ha JavaScript intepakruBHy 3D-
rpadiky). Unity Engine miarpumye aBi ciierapaux MoBu Javascript, C #.
Axmyanonicms  pobomu. 1IpoTAroMm  OCTaHHBOIO Hacy [JyXKe CTPIMKO
PO3BUBAIOTHCS IHIYCTPiS HABYAIBHUX KOMITIOTEPHUX ITOp. 1y PO3POOHHUKIB irop
3'SIBUJIOCS  OLTBIIIE MOMJIMBOCTEH, aKTyallbHOIO cTae HedopMalbHa OCBITa, SKY
CTYACHTHA MOXYTb OTPUMAaTH BUKOPUCTOBYIOUH irpoBi miaaTgopmu. Lle mpusBoauts 10

HOBOT'O PO3YMIHHS POJII YHIBEPCUTETCHKOI OCBITU 1 CBOOOAM IJii TBOPUOCTi. Tomy y

| Apryw
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Uil JUITIOMHINA poOOTI pO3IMVISIHYTO Cy4YacH! TEXHOJIOTIl ISl po3pOOKH HaBYAIbHUX
irop, BU3HA4Y€HO KpUTEpii BUOOPY BIPHOTO IHCTPYMEHTY ISl pO3pOOKH 1rop 3ajis
CIPOUIEHHS TPOrPaMyBaHHS 1 CKOPOUYEHHS TEPMiHIB pO3pOOKH MPOrpaMHOiI YaCTHHH.
Obtpynmysanns HeoOXiOHocmi NposedeHHss 0ocaioxncenHs. JIOCTIKEHHS €
JOLUJIBHUM OCKIJIBKM BCE OUIbLI aKTyaJlbHUM cTae HedopMalibHa OCBITA, AKY JIOJIU
OTPUMYIOTh 11032 IHCTUTYL[IOHAJIBHUX CTPYKTYP, BUKOPUCTOBYIOUM BIAKPHUTI OCBITHI
pecypcu (BOP) Ta mnardopmu irpoBoro HaByaHHsA. lle mpu3BOauTH 70 HOBOIO
PO3YMIHHSI POJIl YHIBEPCUTETCHKOI OCBITH.

Memorw pobomu € OOTPYHTYBaHHS BHOOpPY MPOrpaMHOTO 3a0€3MEUCHHS 00
CTBOpPEHHS Ta peanizauii 6a3 JaHUX OCBITHIX 1rop. /{1sa 00csieHeHHs noCmasieHoi memu
NOMpIOHO GUPIUMU HACMYNHI 3A80AHHA:

— JIOCTIAUTH Cy4acH1 OCBITHI IrpOBI CEPEIOBUIIIA;

— MpOaHaTi3yBaTH TEXHOJOT1I IS TX CTBOPCHHS;

— o3HaloMHTHCH 3 iIHCTpyMeHTapiem Unity GEngine;

— 3MPOEKTYBAaTH OCBITHIO irpy tumy Pokemon GO mis OIiHIOBaHHS 3HAHb 3
npeameTHoi obaacti Ha aBkky Unity GEngine Ta mokasaTu MOKIHBICTH 3B’SI3KY 3
0a30r0 JaHUX.

06 ’ekmom 00cniodHcerHs € ITPOBI OCBITHI TEXHOJOT1 1 cmOcoOU X CTBOPEHHS Ta
peanizailii Ha MPUKIIaai o0paHoi MpeAMEeTHOT 00IaCTI.

Ilpeomemom Oocnioxncenuss € wmetoau Ta J3D-TexHONOr!i poO3poONCHHS Ta
peasizallii OCBITHIX irop.

Memooom Oocniodxcenns € TOPIBHAJIBHUN aHaNi3 CHOCOOIB peaiizaiii pi3HUX
MPOBITHUX KOMIIaHii y cdepi OCBITHIX KOMI IOTEPHUX 1TOP.

OtpumaHi pe3yJIbTaTH MOKHA BUKOPUCTATH JJIS OLIIHIOBAHHS 3HAHb 3700yBaviB

OCBITH Ta B OCBITHHOMY MPOIIECI

| Apryw
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PO311JI 1
PO3BUTOK OCBITHIX KOMIT'IOTEPHHUX IT'OP
1.1 AHaJti3 BUKOPUCTAHHS ITOP B OCBITI

HaiiGinpiry 1ikaBicTh, B OCBITHbOMY MpOLECI, MNPEACTaBISIOTH IPOBI
TEXHOJIOT1i, TaK SIK BOHU HE TUIbKM CIPHUSIOTh BUXOBAHHIO Mi3HABAJIBHUX 1HTEPECIB Ta
aKTHUBI3AIlli JISTbHOCT1 300yBauiB OCBITH, & i BUKOHYIOTH PsJT IHIIUX (YHKITIH.
Coyioxynemypnuii npusHauents epu. I'pa - HAUCUIBHIIINN 3aC10 coruatizaii.
DyHKYiA MINCHAYIOHANLHOI KOMYHIKayii. Irpu HallloHaJIbHI W y TOW K€ 4ac
IHTEepHAIlIOHAJIbHI, MDKHAIIOHANIbHI, 3arajbHOJIOJCHKI. Irpu 1marTh MOXKIUBICTH
MOJIEJIIOBATH PI3HI CUTYallii KUTTs, IIYKaTH BHUXIJ 3 KOH(IIKTIB, HE BAAIOYUCH IO
arpecUMBHOCTI, y4aTh PO3MAITOCT1 €MOLINA Y CIPUMHSTTI BChOTO ICHYIOUOT'O B JKUTTI.
Dyuxyis camopeanizayii 1roo0uHu 6 epi. JIns JNOAMHU Tpa BaxiuBa sK cdepa
peaunizanii cede sik ocoductocti. Came B IIbOMY IJIaH1 i BaXKIMBUI caM IPOLIEC UTPH,
a He i pe3ynbTaT, KOHKYPEHTHICTh a00 JTOCATHEHHS OYy/1b-sIKO1 METH.

Komynikamusna epa. I'pa - AisIbHICTh KOMYHIKaTHBHA, X04Ya 32 YHUCTO ITPOBUM
IIpaBWJIaM 1 KOHKPETHA.

Hiaenocmuuna gyuxyis epu. I'pa Mae MPOTHOCTHYHICTB; BOHA JIIarHOCTUYHIIIA,
HIXK OyJb-siKa 1HIIA AISUIBHICTH JIFOAWHU, IO-TIEpIIe, TOMY, IO IHAWBIA MOBOJAUTHCSA B
rpl HA MakCUMyMI MpOsiBIB (1HTEJIEKT, TBOPUICTh); MO-APYre, rpa cama 1o coOi - 11e
OCOOJIMBE «I10JIE CAMOBHPAXKECHHSI.

lepomepanesuuna @ynxyisa epu. I'pa Moxe 1 MOBUHHA OyTH BUKOPHCTAaHA IS
MOJ0JIaHHSI PI3HUX TPYIHOIIIB, IO BUHUKAIOTH Y JIFOAWHU B IMOBEMIHIlI, B CHUIKYBaHHI
3 OTOUYIOYMMH, Y BUCHHI

@ynukyia kopekyii y epi. KopekiiiHi irpu 31aTHI HaJaTH IOTIOMOTY YYHSIM 3

MOBEIIHKOIO, IO BIAXWJSETHCSA, JOMOMOITH iM BIOPATHCSA 3 TEPEKHUBAHHSIMHU, IO
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MEPEIIKOKAIOTh X HOPMAJIBHOMY CaMOINOYYTTIO 1 CHUIKYBaHHIO 31 CBCPCHHUKaMHu B
rpymi.

Possascanvna ¢hynxyis epu. Po3Bara - 1ie moTsr 10 pi3HOro, Pi3HOMaHITHOTO.
Po3BaskanbHa (yHKIIIS TpU MOB'A3aHa 31 CTBOPEHHSIM MIEBHOTO KOM(POPTY, CHPUSITINBOIL
atMocepu, IyIIEBHOI pajoCTi SK 3aXUCHUX MeXaHI3MIB, TOOTO cTabumizamii
0co0HUCTOCTI, peainizalii piBHIB 1i nputa3anb. Po3Bara B irpax - momyk. I'pa mae marito,
3/1aTHY JIaBaTH DKy (aHTa3ii, BABOJWTH HA PO3BAYKAIBHICTb.

B octraHHe necaTHIITTA B MeNarorivyHii jirepaTypi 3'1Buiiocsi 0arato BU3HAYEHb
rpu. Hanpukian, nikaBo BusHadeHHs rpu y [.K.CeneBko «I'pa - e BUA JTisSIIBHOCTI B
yMOBaxX CHUTYyaIliil, CIPSIMOBAHUX Ha BIATBOPEHHS 1 3aCBOEHHS CYCH1IJIBHOTO JOCBIY, B
SKOMY CKJTaJIa€EThCS 1 YIOCKOHATIOETBCS CaMOBPSIIyBaHHS MOBEIIHKOI0» [3].
ABTOpPUTETOM B Yy3arajbHEHHI 3B'I3KYy MIDK JIOJACTBOM 1 TPOIO € BIJIOMHUH
dizocod XX cromitts Moxan Xeifsinra, sikuil HamucaB Kuury mix Hassoro "HOMO
LUDENS" (mroamna rpatoua) [4]. BiH po3riissHyB Mporec KUTTEAISUIBHOCTI Yepes Ipy.
I'pa posrasgaerbest AK HaMBaKIWBIIIA XapaKTEPUCTUKA JIOAWHU, SK KYJIbTYpHOI
icrotu. [lpoBojsun JoKmajgHE IOCHIDKEHHS IMO3HAYEHHS TPU Ha PI3HUX MOBax
(AMOHCHKIH, TaTUHCHKINA, CEMITCBKOMY, HIMEIbKIH Ta iH.), BiH BiI3Ha4ae, 1m0 B ACSKHX
MOBax (TpelbKiid, KHTAaWChKIA Ta 1H.) TAKOT'O CJIOBA HEMAE, a € JIMIIE Pi3HI cJIoBa s
BHU3HAYCHHS 1r0p, HAMPUKJIA, 3MarajibHi iIrpH, IrpU-BUCTABH, a3apTHI IrpH 1 T.11.

Crig 3a3HaUUTH, IO HAYKOBOTO EIMHOTO 3arajibHOTO I BCIX BU3HAYCHHS TPU B
JiTEpaTypi HEMAE OCI.

Haii6inpm Bimomi migxomw a0 rpu B ictopuuHomy acrekti. K.I'pocc. Bin
PO3BHBA€E CBOIO TEOPIIO SK TEOPIIO BIPaB, BBAXKAIOUM, IO Y BUIIUX >KUBHUX ICTOT,
OCOOJIMBO Y JIFOJAMHH, IPUPOJKEH] PEAKI(Ii € HEJOCTATHHO PO3BUHEHUMU, TOMY JIOAUHI
JaHO OCOOMWBO JIOBre MAWTHHCTBO JUIsl IIJATOTOBKH JIO JKUTTS 34 JOMOMOTOIO
HACJIIyBaHHS 3BHYOK, 3I0HOCTEH CTAPIIOTO MOKOIIHHS.

CyTHICTB TpH TIOJIATAE B TOMY, 11O B Hill OLJIbIIE BaXJIMBUN HE PE3yJIbTaT, a caM
mpolec TMepeXruBaHb, TMOB'I3aHUX 3 IrpoBUMHU Jismu. [lpu 1boMy, mO-TiepIie,

BaXXJIMBUI cam I[OCBiI[ MNCPCIKUBAHHA ITO3UTHBHHX HO‘-IYTTiB Il JIIOAWHHA, IIO-APYTe,
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yepe3 MepeXUBaHHA TUIBKA W MOKHA BUXOBAaTH MO3UTHUBHE CTaBJICHHS 10 AISUIBHOCTI.
['pa Mae Oarari MOXIHMBOCTI CPOPMYBAaTH MO3UTHUBHE CTABIECHHS 1 J10 HEIrPOBOIi
IISUTBHOCTI.

BbibuiocTi irop BiiacTUB1 YOTUPH FOJIOBHI PUCH

- 11e BUIbHA PO3BUBAIOYa JIISIbHICTE, 0 31ACHIOETHCS JIUIIE 32 OaXKaHHSM,
3apajy 3a/JI0BOJICHHS BiJl CaMOIo MPOLECY AISUIBHOCTI, a HE TUIBKHA Bl PE3YJIbTaTy

(mpouieaypHe 3aJ0BOJIEHHS );

1le TBOPYMii, 3HAYHOIO MIpOIO IMIIPOBI30BaHUM, Ty’KE aKTHBHHUHI XapakTep
i€l AISTTBHOCTI («I10JIe TBOPUYOCTI»);

2 e  eMmolliiiHa  MiAHECEeHICTh JUSTBHOCTI, CYNEPHMIITBO,
3MarajbHICTh, KOHKYDEHIIS, aTpakilig (4yTTeBa NOpUpPOAA TPU, «EMOIIHHE
HaIpYyKEHHS»);

~ 1Ie HAsBHICTH MpPSAMUX a00 HENpsIMUX MpaBWi, 110 BigoOpaxaroTh 3MICT
I'PH, JIOTIYHY Ta YaCOBY TOCIIIOBHICTb il PO3BUTKY.

B crpykrypy rpu SK JISZIBHOCTi, OPTaHIYHO BXOAUTH ILJIETIOKIIAIaHHSI,
IUTaHYBaHHS, peaii3allisi METH, a TaKOX aHalli3 pe3yJbTaTiB, B SKHX OCOOUCTICTH

MOBHICTIO peari3ye cede K CyO0'eKT.

1.2 XapakTepucTuKN KOMIT'IOTEPHUX irop ta ix kiaccudikamis
daxiBIi 3 IrPOBUX TEXHOJOTIH B OCBITHIA MpPaKTUIll MPOMOHYIOTH TaKy

kiacugikaiito irop (tadmuus 1.1).
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Tabnuys 1.1.

Knacugikauisa koM’ 0TepHux irop

Tun knacy Ipeaik

no obnacmi 4 N\ . : . «\
. . Gi3uuHi, HTEIeKTyallbHi, TPYJIO0BbI, COIiaTbHI, ICHXOJIOTIYHI;

OIANIbHOCMI:

3a Xapakmepom
neoazo2iuHo2o

HaBYAIIbHI, TPEHIHTOBI, KOHTPOJIIOIOY, Y3araJbHIOIOYI; Ti3HABAIbHI,
BHUXOBHI, PO3BUBAJIbHI; pEPOAYKTHBHI, TPOIYKTUBHI, TBOPUI;

npoyecy: KOMYHIKaTHBHI, JIarHOCTUYHI, TPOQOPIEHTAIIIH], ICUXOTEXHIYHI;
no icpositl : . AN\ AP

.. MPEAMETHI, CIOKETHI, pOJhOBI, AUTOBI, IMITAIIIHI, ApaMaTHU3aIlii;
Memoouyi.

MaTeMaTH4H1, XIMI4H1, 610J0T14H1, (PI3UYHI, €KOJIOTTUHI; MY3UYHI,
TeaTpajbHI, JITEPaTypHi; TPYJAOBI, TEXHIUHI, BUPOOHHUI; (PI3KYJIBTYpHI,
CIOPTHUBHI, BIICBKOBO-NIPUKJIA/IHI, TYPUCTUYHI, HAPOIHI;
CYCHUIbHO3HABYI, YIIPaBIIHCHK1, EKOHOMIYH1, KOMEPIIHHI;

no npeomemHoi
oonacmi:

0e3 TpeMETIB, 3 MpeAMETaMU; HaCTUIbHI, KIMHATHI, ByJTUYHI, HA
MICIIEBOCTI1; KOMIT'IOTEPHI, TEICBI31iHI, TEXHIUHI 3aCO0M HAaBYAHHS
(TCH); TexHiuHi, 13 3aco0amMu MepecyBaHHS.

no icpoeomy
cepeoosulyy:.

Komm'toTrepHa rpa - ¢popMa po3BUBAIBHO-PO3BAXKAIBHOI B3aEMO/IiT KOPHCTYBa4a
1 KOMIT'tOTepa, 110 IMITY€E B BIPTyaJIbHOMY MPOCTOPI )KUTTEBI 1 YABHI CUTYaIlli, 1110 Ma€
3HA4HUK JCASNYSQ TMOTEHIliaN, SKHi T[OJIAra€ B CTUMYJIIOBAHHI Mi3HABAJILHOTO
iHTEpECYy.

OCHOBHHMM CIIOCOOOM TOJILTY BiICOIrOp Ha KaTeropii € mojainr mo rmiardopmax,
KU BKa3ye, Ha SKOMY MPHUCTPOI MOKHA 3allyCTHTH Ty Yd iHINY rpy. Skmo y
KOpUCTyBaua HeMae TiaTdhopMu, ISl sIKOi IpU3HAaYeHa I'pa, TO 1 MOrpaTy B HEl BiH HE
3MOXKeE.

Ilepconanvnuii komn'tomep (I1IK, PC, HOyTOYK, HETOYK)

[Mepenik HanOLIBI MOMyIsSIpHUX cepiit komm'torepanx OC: Windows (Bin ¢ipmu
Microsoft), Mac OS (Bix ¢ipmu Apple), Linux (6e3komroBHa OC, po3poOiroBaHa
CBITOBOIO IHTEPHET-CITUIBHOTOIO).

Ieposa koncons abo npucmasxa (PS, Xbox, Nintendo)
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Jlo HalOWIbII MONYJSPHUX IOKOJIIHb KOHCOJIEM MOKHA BIAHECTH: SONYy
PlayStation (PSP, PSOne, PS2, PS3, PS4), Microsoft Xbox (Xbox, Xbox 360, Xbox
One), Nintendo 3DS, Wii.

Mobinvnuii npucmpin: tenedon, miaanmer, kuiieHbkoBuil komm'torep (KIIK,
PDA)

Ha 3acrapinmux TenedoHax rpu € java-IoJaTkd, Ha CydacHHX TenedoHax irpu
3amyckarTbes min mMooutekHuMu OC: Windows Mobil i Android. [Ins nommpeHHSs
MOOLTBHMX ITOp CTBOPEHI 11111 r100abHi cepBicu tummy App Store, Google Play.
ITnanwem, cencopruii modinvHuti meneghon. OKpPEMOIO KaTEroOpie HIYTh
TUTAHIIICTH 1 TEJIC(POHN 3 MOKIIMBICTIO CCHCOPHOI'O BBEJICHHS (HATUCKAHHAM MaJIbIISIMHU
mo ekpany). OcoOnuBuii cmoci® BBEAEHHS MaHUX J03BOJISIE CTBOPIOBATH TIpHU 3
VHIKQIbHUX-HAM TEHMIUICEM, M0 BUKOPHCTOBYIOTH IIi OCOOJIMBOCTI, HAIPHUKIA],
MaJIFOBaHHsS Ha €KpaHi, HaXWJ MPUCTPOIB JJIsSI 3MIHM TrpaBiTallii B rpi i T. 1.

leposuii asmomam

bpaysepna abo ¢rew-epa (BipTyanbHa iHTEpHET M1aTdopma)

bpayszepni icpu - irpu, 37aTHI 3aIlycKaTHCs Yy BikHI Opay3epa (mporpamu Jist
Neperisay I1HTepHET-CTOPIHOK). OcoOnuBHIl TpUCTpi Opay3epHUX IrOop 03BOJSIE
rpaTd B HUX 3 OyIb-SKOTO MPUCTPOIO, KUK MOXKE MIAKIIOYATHCSA A0 1HTepHeTy. Bci
nomyisipai 6paysepu: Google Chrome, Opera, FireFox, Edge, Safari - miarpumyoTs
3aIyCK HEBEJIIMKUX MPOTPaM MPsIMO BHYTP. IHTEPHET-CTOPIHOK.

Icaye Takox Kimacudikaimiss KOMIT IOTEpHHX 1rop 3a rpadikor, 3a 3MICTOM
(xkampom — puc.l.2), no cemminey, 3a BUIABHHUUMHU KPHUTEPISIMH, 32 TUIOM iX

MOITUPEHHS, 32 KITLKOCTIO TPaBIIiB
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Puc. 1.2 — Cxema ocaupis

1.3 IIporpamHi cepBicu Ta miargopmu, Mo MaKTh MOTEHIIA s

reiMugikanii HABYUaAHHS

B nanmit wac meronu ['efimipikanii B HaBYaHHI BIPOBAKYIOTH Pi3HI OCBITHI
yCTaHOBH MO BChoMy cBiTYy (CTOKrosnbMchKa Imkojia iMeHi Bikropa Proonbepra, npoekt
Lingualeo, «Pobotianaus» , «IIpodecis-cop Xirrincy», The Legend of Zelda ta in.). B
XOJIl aHaji3y JOCBIAY POCIACBKMX Ta 3apyODKHMX TI€JaroriB BHAUIEHI KUIbKa
KOMITFOTEPHUX CepBIiCiB 1 T1u1aTdop™m, sIKi 3 OUIBIIUM YH MEHIIHM CTYIIEHEM
BIJIITOB11at0Th NMpuHIMMIaM 1 igei ['efimidikartii.

Jlo rpymu irpoBux mmiardpopm BimHocsThes: Classcraft, MinecraftEdu,

LinguaLeo, DuoLingo Tta in. HaiOinbin momupeHi B OCBITHBOMY CEPEIOBHIII TaKi

ruiatropmu, sK:

1. DuoLingo (https://www.duolingo.com) - uynoBuii mnpuKIamx reidM-mii
HaBYaJIBHOTO MpoIiecy. 3acid 00'enHye B 001 0€3KOMITOBHUM BeO-CAUT JJIsI BUBYCHHS

MOB 3 TIUIATHOIO TUIaTGOpPMOIO [JIs TepeKyiagy TEKCTIB 3 BHKOPUCTAHHAM

KpayJCOpcUHTY. BuMarae mOCTIHHOTO MIAKIIOYEHHS JO0 Mepexi [HTepHerT.

Ieiimidikariss mpoiecy HaBYaHHS OpPraHi30OBaHA y BWIJISI JepeBa JOCATHEHb, SK Y

cripaBxHil posboBiii Tpi (arri. Role-Playing Game, RPG).

2. Classcraft (https://www.classcraft.com/ru/) - irpoBa mmiaTdopma, 1110

BIIHOCUTBCS 110 cepu NpoekTyBaHHA HaBuaHHA. [lo cyTi, uel cepBic € IrpoBUM
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BaplaHTOM OaJdbHOPEHTHMHIOBOI CHUCTEMHU. [ OTpUMaHHS JOCTYIy HEOOXITHO
3apeecTpyBaTUCS Ha caiTi (TOOTO 3acToCyBaHHS PECYpCY MOXIMBO TUIBKH IIPU
HasgBHOCT1 [HTepHery). Ilicnms peectpariii - eTan HacCTpPOWKH TMEpcOHA)X)a (30BHINIHIM
BUIJISL, Kiac 1 3110HocTi). Ha modaTrkoBoMy piBHI MOYKHA OTPUMATH TUIBKH OIHY
3natHicTh. {00 po3BuBaTH 3110HOCTI, MOTPIOHO OTPUMYBATH HOBI piBHI. YTpaBisie
Ipol0 BUWTENb (MailicTep), BIH ke po3gae Oanu 3a pi3HI JOCSITHEHHS (BUKOHAHHS
3aBJlaHb, BIMOBI/1 Ha TUTAHHS).

VABIsSETHCS CUCTEMA inOBI/IX 3a0X0Y€Hb 1 IMOKapaHhb.

Hpyra rpyna nporpamaux 3aco0iB s ['elimidikanii HAaB4aIbHOTO MPOILIECy - e
ocBiTHI KkBecTH. Y 1i#t rpymi Buginumo: Scratch, Quandary, RibbonHero.

1. Quandary (http://www.halfbakedsoftware.com/quandary.php) - cepsic mis
NPOCKTYBaHHS 3aBJiaHb 3 BUOOpPOM xojay. PoOoTa B cepeloBHINI OPraHi3yeTbes y
BUTJISII 1HTEPAKTUBHOTO JIOCTIKEHHS IO SKIMCh MEBHIN TeMaTHIll (HampUKIam, s
ypoKy OioJorii 11e Moxke 0yTu 60poThOa 3a Bpokail, BUPOIIYBaHHS CaJOBUX KYJIBTYD;
Ha ypokax Xximii I'efimipikaris 3 UM 1HCTPYMEHTOM JO3BOJIMTH B IrpoBiid ¢opmi
BIJIKDUTH HOBY XIMIYHY peUOBHUHY 1T . 11.). 3 1 BepecHs 2009 poxy nmporpamMHuii 3acib €
OC3KOINTOBHUM, MPU MHOMY (GalI-IHCTAIATOP 3HAXOAWTHCA Ha OQIIHHOMY CaWTI.
3HauyHui Uil 6aratb0OX MIHYC KOHCTPYKTOpa - BIICYTHICTH YKPaiHOMOBHOTO
iHTEepdeiCy.

2. RibbonHero (http://www.ribbonhero.com) - me OGe3komrToBHAa HamOyaOBa JIO
odicHoro makery Microsoft Office nns HaBuaHHS KOPUCTYBAdiB 3aCTOCYBaHHIO
IHCTPYMEHTIB, JIOCTYITHHX B HOBOMY CTpidkoBOMY iHTepdeiici. [licas ycTaHOBKH TpH
MO>XKHA JIETKO TIouaTty 3 Oyab-sKkoi 3 6a3oBux nporpam Office, Takux stk Word, Excel 1
PowerPoint. IrpoBi eiieMeHTH yKJIagalOTbCsi B OTPUMaHHI OYOK IPU BHUKOHAHHI
3aBJIaHb, SIKI 3TPYMOBAaHI B YOTHPHU PO3ALIA: poOOTa 3 TEKCTOM, NHU3alH CTOPIHKH 1

MAaKeT, XyJI0KHE 0(DOPMIIEHHS 1 MBUAKI OKYJISPH.
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3. Scratch (https://scratch.mit.edu) - nmpocra, iHTYITHBHO 3po3yMiJia i HA0YHA MOBa

MpOrpaMyBaHHs Ui 3HAHOMCTBA MOJIOAIIMX IIKOJISIPIB 3 OCHOBAMH ajropiTMizaiii i

nporpamyBaHHs. Po3poOnHuk Scratch Mituen Pe3Huk BBaxkae, 00 HaOUIbII

e(peKTUBHUM CIOCOOOM HaBYaHHS € AaKTUBHE TIi3HAHHSA - TI3HAHHS 4Yepe3

MOJICJIIOBaHHS HABKOJIMIIHBOTO CBITY. Scratch - O€3KOLITOBHUH MPOAYKT, AKUUN

JI03BOJISIE  CTBOPIOBATH  IHTEPAKTUBHI  JgoAaTKu. [eiimidikaliisi HaBYaHHSA 13

3acToCyBaHHSAM Scratch m03BoOJsiE pPO3BHMBATH TBOPYE MUCICHHS, MPOCKTYBAaTH

edeKTUBHY MPEIMETHY B3a€MO/Iit0; ((OpMYyBaTH HABUYKU CHCTEMHOTO aHaJi3Yy.

Cepen cepsiciB, fKI BHKOPUCTOBYIOTbCS st ['elimipikamii ynpaBiiHHS

HABUYAHHSIM, HATIOTIUPIHIIIIUMU €

1. ClassDojo (https://www.classdojo.com) - Oe3KOIITOBHA CHUCTEMa YIIpPaBIIiHHS
TIOBETIHKOIO B KJIacCi, sIKa JOTOMAara€e BUUTEIISIM IMOKPAIyBaTH MOBEIIHKY B CBOIX
KJ1acax.

2. Goalbook (https://goalbookapp.com) - ue ommaiin-tuiatdgopma, sika Jgomomarae
BUUTENISIM, OaThKaM 1 CaMUM YYHSM CIIUJIBHO BIJCTEXKYBaTH iX Mporpec B
HaBuaHHi. lle oauH 13 mpukiIamiB peanizaiii MeToaIB reimidikaliii KOHTPOIIO 32
yemimuictio. [Inatpopma mratHa - Bim 6000 $§ B pik. YkpaiHo-MOBHHUI
iHTepdeic BIACYTHIN.

3. Coursera (https://www.coursera.org) - MbKHapOJHHU IPOCKT B cdepi MacoBoi
OHJIaH-OCBITH. [IpoekT Hagae aOCOMOTHO OE3KOMITOBHUM MOCTYI JO BEITUKOI
KUTBKOCTI OCBITHIX KYPCIB KpallliX HaBYAIBHUX 3aKJULIAIB CBITY. ['eiimidikarrisa
HaBYAJIBHOTO Mporiecy Ha miaaTdopmi Coursera peanizoBaHa B paMKax KOHTPOJIIIO
3a ycminiHicTio. [Iporpec B HaBYaHHI BUMIPIOETHCS IIUITXOM BUKOHAHHS 3aB/IaHb
1 OHJIAMH-TECTIB, SKi OIIIHIOIOTHCS 0COOMCTO BUKJIaJauyeM a00 caMO0 CHCTEMOKO

4. Brainscape  (https://www.brainscape.com) € MOOUIBHOIO  TUIAT(HOPMOIO
HABYaHHSI, sIKa JOMOMAarae CTyJeHTaM BUBYATH 1 3alaM'dTOBYBATH 1H(POPMAIIO

Ha OCHOBI crielianbHuX KapTok. [lnargopma 3acTocoBye aganTUBHI alrOpUTMU
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[P CTBOPEHHI LMX KAapTOK JJs 3amaM'sTOBYBaHHs 1HGopmalii B pIi3HUX ii
dbopmax (TekcToBa, 4MCIOBa, TpadiuHa), 3MIHIOIYHM TMOCIIJOBHICTh TMOKa3y
KAPTOK B 3aJIEKHOCTI BIJ TOTO, IO YYEHb 3HA€, a IO BUKIUKAE Yy HBOTO
TpyaHouii. Merosa, 3acTocoByBaHMM B 1L Iuatopmi, BIIOMUNA SIK METOA
HOBTOpPiHHS Ha ocHOBI BreBHeHOCTI (anri. ConfidenceBased Repetition, CBR).
Cucrema BUMarae mocTiiHOrO AOCTYNy 10 Mepexi [HTepHeT, ykpaiHOMOBHHUMI

iHTEepdeic BIACYTHIM.

1.4. BucnoBku 10 po3ainy 1.

JIOLIBHICTh 3aCTOCYBaHHI IrpOBUX (OPM HABYAHHS B OCBITHBOMY IpOIleCi
O6esymoBHa. B mepmaroriuHiii AisSbHOCTI HEOOXITHO MPUAUIATH OCOOJMBY yBary
MEXaHI3MaM BIUIMBY Ha MOTHBAIIIF0 HaBUaHHS, CBIIOMICTh 1 MOBEAIHKY CTyneHTiB, Lli
3aBJaHHSA MOXYTh OYTH BHPIILICH] MPU 3aCTOCYBaHHI IrpoBUX ()OpM HABYAHHS, TaK SK
ITpH 103BOJISIIOTH €()EKTUBHO OPTaHI3yBaTH TBOPUY B3a€MOJI1I0 BHKJIajiaua 1 CTY/ICHTIB,
CTBOPIOIOTH YMOBH JiJis1 (DOPMYBaHHS OCOOUCTICHUX SIKOCTEH.

XapaKTepUCTUKHA, CTPYKTypa OCBITHIX Irop, NPUHIIMIHN IrPOBOi IiISUIBHOCTI
MalTh CBOIO Kiadikaiiro - 3a irpoBoro 1iIaThopmoro, rpadikoro, 3MICTOM,
BUJIABHUYUMHU KPUTEPISIM, THIIOM X PO3IMOBCIO/KEHHS, KUIBKICTIO irpokiB. € 06e3mid
IporpaMHHUX CepBiciB Ta Iuatdop™m, SKi MaTh TOTEHINAT JUIS redMudikaiii

HaB4YaHHA.
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Po3ain 2.
PO3POBKA KOMII'IOTEPHUX ITOP TA BA3A JAHUX B HUX
2.1. OcHOBHi eTanu po3po00KH KOMII’'IOTEPHOI IPH

Po3pobka kKoMI'tOTepHHX irop - 1€ JTOCHTh YiTKO HAJAropKEHHI Mpolec, KU
Mae MeBH1 eTaly, 1110 TaK YU 1HAKIIE IPOXOAATh I'pU MpHU iX CTBOpeHHI. OJHAK KUTTS
3a3BUYail BHOCUTh CBOT KOPEKTUBHU HABITh Y caMi YiTKI [JIaHHU.
Jly)ke dYacto pO3pOOHHMKH Irop HE MOXKYTh BCTUTHYTH JOPOOUTH Tpy B
CKUTBKMHEOYb MPUUHATHUIA TepMiH - sckpaBuil mpukian - Duke Nukem Forever,
BUITYCKY SIKOTO BECh IFPOBMI CBIT uYekaB Oarato pokiB. [IpakTH4HO 3aBXIW MICIs
BUXOAY KOMITFOTEpHOI TpU 3a HEK HIyTh BUIIPABJICHHS - BCS CIpaBa B TOMY, IO
PO3pOOHUKH, 3HOBY X TaKd, HE BKJIAIAal0THCS Y BiIBE/IEHI iM TepMiHHU.
Tpeba BpaxyBaTu, 10 B IrpoBOMYy OI3HECi ICHYe€ JBa THIM KOMIIaHIN -
po3poonuk (developer) i Bumasers (publisher). Skmo po3poOHUMK 1 BHIAABEIb
301ratloThCs - TPOIEC PO3POOKM TPU JIMIINE BHUTPAE - PO3POOHUKY HEMae TMOTpeOu
MEPEKOHYBATH CTOPOHHBOT'O BUIABIIS B JOIIBHOCTI KalliTAIOBKIAJACHb B PO3POOKY.
Tunosi eramu po3poOKH KOMIT'FOTEPHOT TPH.
1. Konyenmysanns (Concept) Ha mpomy mepimomy Kpoili KOMaHIa IMPOIOHYE
KOHIICTIIII}0 TPH, 1 MPOBOIUTH IMOYATKOEY OIpalIOBaHHS IrPOBOr0 Au3aiiHy. ['onoBHa
MeTa JaHOro eTamy - I¢ redMIi3aiiHepchKka JOKYMEHTallisd, 10 BKJIoJae B ceoe Vision
(po3ropHyTHI AO-KYMEHT, IO OMHCYE TPy, AK KiHIEBUH OizHec-mpoaykT) 1 Concept
Document (mouaTkoBe OIMpalfoBaHHs BCiX aCTIEKTIB I'PH).

1. IIpototunyBanus (Prototyping). BaxxnuBuii eran npoekTyBaHHsS Oyab-sSKO1

TpU - 1€ CTBOPEHHS TpoToTHNy. Te, mo Ao0pe BUTISAIAE «HA Tamepi», 30BCIM HE

000B'13K0BO OyJIe 1iKaBO B peanbHOCTI. [IpoToTHn peanizyeThCs il OMIIHKKH OCHOBHOTO
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I'POBOr0 MPOLECY, NEPEBIPKHU Pi3HUX TIIOTE3, MPOBEJACHHS TECTIB I'POBUX MEXaHIK, JJIs
MEePEBIPKU KIIFOUOBUX TE€XHIYHUX MOMEHTIB.

2. Cepiio3Ha TOMMWJIKA TOYATKIBUIB pPO3POOHMKIB - HECTU TUMYACOBY
IHPPACTPYKTYPY 1 «MUJIMIID peanizalii KoJy B OCHOBHHM MPOEKT.

3¢ Bepruxkansuuii 3pi3 (Vertical Slice) - oTpumatu MiHIMaIbHO MOKJIUBY
MOBHOLIIHHY BEpCiI0 TpH, IO BKJIIOYAE B ceOE€ MOBHICTIO peali3oBaHUN OCHOBHUU
irpoBuil mpouec. Ilpu 1pboMy BHCOKY SIKICTh OMNpallOBaHHSA OOOB'A3KOBO IMOTPIOHO
BTUIUTH TIIBKH JJIA TUX ITPOBHUX €JIEMEHTIB, sIKI CYTTEBO BILJIMBAIOTH HA CIPUHHATTS
npoaykrty. [Ipu npomy Bci 0a30B1 GUuM rpu NPUCYTHI K MIHIMYM B YOPHOBIN SIKOCTI.
PeanizoBaHo MiHIMaJIBHUM, aje AOCTATHIA JJIsi BTUIEHHS TMOBHOI[IHHOTO IFPOBOTO
nporecy Habip KOHTEHTY (OJMH PIBEHb a00 OJIHA JIOKALIs).

4, Bupo6uunreo kontenty (Content production). po3poOJsi€eTbesi TOCTATHS
KUTBbKICTh KOHTEHTY JIJIsI IEPILIOTO 3aITyCKy Ha 30BHINIHIO ayAUTOpif0. PeamizyroThest BCi
¢igi, 3amIaHOBaH1 0 3aKpUTOT0 OeTa-TecTyBaHHs. lle HANOUIBIN TpUBAIMA eTall, KU
MOKE 3aliMaTH, sl BETUKUX KIIEHTCHKUX MPOEKTIB PiK 1 OibIe.

5. Friends & Family / CBT (3akpurte Oera-TecTyBaHHS) - MPOIYKT BIIEPIIE
JEMOHCTPYETHCSI TOCUTH LIMPOKOMY 3araiy, Xouda 1 JIOSUIBHOMY J0 TPOAYKTY abo
koMmmanii. Cepen HaOUIBII BaXJIMBUX 3aJa4 HA I[bOMY €Talll BHCTYMAOTh: MOIIYK i
BUTIPABJICHHS TeWM-IU3alHEPChKUX IMOMMJIOK, MPOoOJieM irpoBOi JIOTIKM 1 YCYHCHHS
KkpuTuuHuX OariB. Ha mipomy ertami B rpi IPHUCYTHI BXXe BCl KJIFOYOBI (PU4H, CTBOPEHO
JOCUTh KOHTEHTY HJis TOBHOIIIHOI TpW TPUBAJIMI dYac, HajalIToOBaHi 301p 1 aHai3
CTAaTHCTHKU. TecTyBaHHS WIe MO TECT-TUIaHy, MPOBOJSTHCA CTPEC-TECTH BXKE 13
3aJly9eHHSM peaJbHUX TPABIIIB.

6. Soft Launch / OBT (BimkpuTHii 6eta-TecT) - TpUBAE TECTyBaHHS TPH, alie
BXKE Ha IIMPOKIM ayaiTopii. e onruMizariis mix BeJIUKi HABAHTaKEHHS. ['pa moBuHHA
OyTh TOTOBa /I TpUHOMY Benukoro Tpadiky. Y Tpi peanizoBaHuid OUTIHT 1
MPUHUMAIOTHCS TUIATEXKI.

7. Release (Bumanns). KimouoBa mera - me komepiliamizais - OTPUMaHHS

npuOyTKy. bazoBuil 3acTOCOBYBaHMM [Jisi OLIIHKA MPUOYTKOBOCTI KPUTEPIid: KUIBKICTh
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rpOIICH, PUHECEHUX B CEPEeIHBOMY OJHUM HTpokoM 3a Bech yac (LTV aka lifetime
value), mae nepeBepiryBaTi BUTpaTh Ha 3aiydeHHst mporo rpasus (CPl aka cost per

install).

2.2 IloHATTHA irpoOBOro ABUKKA

IrpoBuii aBwxkok (anrin. Game engine) - e mnporpamHa rmiaTdopma s
CTBOPEHHSI 1 PO3pOOKM KOMI'IOTEPHUX 1rop abo Oyab-KMX IHIIMX JOJATKIB 3
rpadikoto, o0poOIrOBaHOI B peagbHOMY Yaci [8].

[rpoBuUii ABMKOK, SIK MPABUIIO, CKIIAIA€THCS 3 HACTYITHUX KOMIIOHEHTIB:

1. I'pagpiunuii osuscox (aurn. Graphics engine) - nmporpamMHHii KOMIIOHEHT,
OCHOBHHM 3aBJJaHHSIM SIKOTO € Bi3yaui3allis (peHIEpUHT) ABOMIPHOI a00 TPUBUMIPHOI
KOMIT'FOTEpPHOT Tpadiku.

2. Dizuunun dsuxcox (auria. Physics engine) - mporpaMHHii KOMIIOHEHT,
SIKUW BHPOOJIsiE MOACITIOBaHHS (DI3UYHUX 3aKOHIB Y BIpTyaIbHOMY OTOYEHHI.

3. 3eykosuti  Osuxcox (amrn. Sound / audio engine) - mporpamHuit
KOMIIOHEHT, IO
BIJINIOBi/Ia€ 3a BIITBOPEHHS 3BYKY (IIyMOBE Ta My3W4dHE O(OpMIICHHS, T'OJIOCIB

NEPCOHAXIB) B KOMI'FOTEPHIH Ipi a00 1HIIOMY JI0JATKY.
4. Ieposunt wmyunuti inmenexm (anrin. Game artificial intelligence) - maGip
NPOTrPaMHUX METOMMK, SIKi BUKOPUCTOBYIOTHCS B KOMITIOTEPHUX irpax AJisi CTBOPCHHS

UTI0311 IHTENEKTY B MTOBEIHIII IEPCOHAXKIB, KEPOBAHUX KOMIT'FOTEPOM.
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\ CTpyKTypa IrpoBOro pyLuis

padhiurmnn pyLuin IrpoenA py[_uiﬁ IHTepdenc Beoay

AHIMaLliMHWA

DiIUUHUR pyLLin nporpasas
M1Bec

3RYKOBUI pyiLiv

Puc. 2.1 — Cmpyxmypa ieposoeo osudicka/pyutis

Jlo mosiBM IrpoBHX JBWIKKIB HOBI 1rpH CTBOPIOBAJIUCA 3 HYJs, Oyayuu
ONTUMI30BaHI MMia IUILOBY TuiaThopmy. HeoOXimHICTE BUKOPUCTAHHS TOMAIOHOTO
migxoay 0oOyMOBIIIOBaJIacs OOMEKEHHMH MOKJIMBOCTSMHU arapaTHOTO 3a0e3MedeHHs
TOTO 9acy, a TAKOXK TUM (aKTOPOM, IO apXiTEKTypa arnapaTHoro 3a0e3ledeHHs 9acTo

3MIHIOBAJIACS.

2.3 XapaKTepuCTHKH irpPOBHX IBUKKIB

XapakTepUCTUKU IrPOBOTO JIBUXKKA SIK 3aC00y PO3POOKH 00YMOBIIIOIOTH 00JIACTh
fioro 3acrocyBaHHs. 3HA4YHA iX YacTWHA BU3HAYAE€THCSI KOMIIOHCHTAaMH, 3 SIKUX BiH
ckinagaeTbest. CydacHMiA ITpOBUI TBUYKOK € KOMIUIEKCHOIO MPOTPAMHOIO MIaTGOpPMOI0,
10 CKJIAJAEThCS 3 JEKUTbKOX OCHOBHUX KOMIIOHEHTIB, KOXEH 3 SIKUX MOXE OyTH sK
[0e3nmocepenHpO0 YACTHMHOIO JBMIKKA, TaK 1 TOCTaBIATHCS oOkpemo. Jami Oyme
PO3TIIIHYTO KOKEH 3 BUKOPHCTOBYBAHUX KOMITOHEHTIB.

I'pagpiunuti  dsuocox (amrn. Graphics engine) - mpomiKHE MpPOrpaMHe
3a0esneucHHs (anrin. Middleware), ocHOBHMM 3aBHaHHSIM SKOTO € Bi3yaurizarlis
KOMIT'FOTepHOi rpadiku. ['padiuanii ABMKOK BU3HAYAE MOKIIUBOCTI MO BiTOOPaKEHHIO
KOMIT'TOTEpHOI Ipadiku, sIKi BKJIIOYAIOTh B ceOe:

1. JloctymHi pesxumu peraepunra (2D / 3D).

| Apryw

KHTEY 121 07-12.6P

18

3m. JApryw Ne ookym ITionuc | Hama




2 [MTinTpumyBani nporpamHi intepdeiicu (OpenGL / DirectX).

3. Pi3Hi rpadiuHi XapaKTepUCTHUKHU: JOCTYIHY pPO3AUIbHY 3JaTHICTb
(KUIBKICTh TOYOK Ha OJIMHUINO TUIONII), PO3AUIBHY 3AaTHICTH 1 (UIBTpaIliio
TEKCTYp, apaMeTpH OCBITJIEHHS 1 TIHEH.

I'padpiunnii IBMKOK MOXKE ICHYBAaTH fAK OKPEMHUH MPOJAYKT, aje YacTo €
JACTHUHOIO ITPOBOTO JBMXKKA. ['0JIOBHOIO BIIMIHHICTIO IIPOBOT0 rpa)UuHOTO JABUKKA €
00poOKa rpadiku B pexKuMi peajbHOIO Yacy.

Ha nmouaTkoBOMy eTarmi po3BHTKY KOMIT'FOTEPHUX irop came rpadiuHuii JTBHIKOK
CTaHOBUB OUIbIIY YaCTUHY irpoBoro aBuxka (90 - 95%). I 3apa3, sik npaBuiio, rpadiuHi
JIBUKKA HE TOIIMPIOIOTHCS OKPEMO BiJl ITPOBUX, TaK SK, IO-TIEPINE, CTBOPCHHS
[OuTbIIOCTI 1rOp HEMOXJIWBO 0Oe3 rpadiuHOro ABMXKKA (BHHSTOK - JESIKI JIOT14HI 1
TekcToBl irpu). [logpyre, rpadiuHoro ABWXKKa camMoro o codl HEIOCTaTHBO IS
CTBOPEHHS T'PH.

Dizuunuil dsuxcox (auri. Physics engine) - mporpaMHuii KOMIIOHEHT, SIKHH
BUPOOJIIE KOMIT'IOTEPHE MOJCIIOBaHHS (DI3WYHUX 3aKOHIB peaJbHOTO CBITYy Y
BIpTyaJIbHOMY CBITI, 3 TUM a00 IHIIUM CTyIleHeM HaOJIMKEHHS N0 peadbHOCTl. SK 1
rpagiyHUd  IBUKOK, IrpoBUN (I3UYHUN JBHKOK TOBUHEH MPAIIOBATH B PEXKHUMI
peaabHOTO Yacy (Ha BIAMIHY, HAIPUKIIA/, BiJ HAYKOBOTO (PI3MYHOTO JABHIKKA):
NvidiaPhysX (26,8% punky); Havok (22,7% punky);

Bullet Physics Library (10,3% punky);

Open Dynamics Engine (4,1% punky).

3eykosuti osudcox (amrn. Sound / audio engine) - mporpamMHHII KOMIIOHEHT
irpOBOTO JIBM)KKA, SIKUHM BIJIOBINAae 3a BIATBOPEHHS 3BYKY (IIyMOBE Ta My3HYHE
oopmIIeHHs, TOJOCH TEPCOHAXIB) B KOMIIIOTEpHIM rpi abo IHIIOMY J0JaTKY.
Haliuacrimme € 4acTHHOIO IrpOBOTO JBMIKKA, MOXKE BHUKOPHCTOBYBATH TaKi Bimomi
nporpamui intepdeiicu: OpenAL; DirectSound3d; Environmental Audio Extensions

(EAX); FMOD.
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Ieposutt wmyunut inmenexm (ILI) (amri. Game artificial intelligence) -
[POrpaMHUI KOMIOHEHT 1/ ab0 Ha0ip MpOrpaMHUX METOAMK, 110 BUKOPUCTOBYIOTHCA B
KOMIT'FOTEPHUX Irpax i CTBOPEHHS UI0311 IHTEJEKTY B MOBEIIHLI BIpTyalbHUX
nepcoHaxis. Ha BigMiHy Bif TpaauuidHoro B irpoBomy Il mimpoko 3acTOCOBYIOTHCS
PI3HOTO POy CHPOIIEHHS, OOMaHM 1 eMYJIAIil, TaK K 1€ J03BOJISE: 3HU3UTU OIOJIKET
Ipy; 3SMEHIIUTH CTIOKUBAHHS PECYPCIB CUCTEMH.

Linvosi nramgopmu. IrpoBuil NBHKOK BU3HAYAE JOCTYIHI IUTHOBI MJIaTHOPMH,
Ul SIKMX 3 MOro JI0MOMOTrOH0 MOXXKHAa CTBOPUTH ITpH, HANpPUKIAA, MpOMpieTapHUN
CryEngine 2, 3a pomomoroio sikoro OyB crtBopenuii Oecrtcenep Crysis, mir OyTu
BUKOPUCTAHUHN TUTBKH JIJIsl CTBOPEHHS irop mia miatgopmy Micorsoft Windows. Unity

i Unreal Engine niarpumyroTh Maiike BCl iICHY0U1 TIaTHOPMH.

2.4 3aco0u po3poOKH i ix iHTerpamis

Jliist po3pO0OKH KOMITIOTEPHHUX irop BUKOPHCTOBYIOThCS pi3Hi TexHojorii: Adobe
Flash un ActionScript, HTML, CSS, AJAX, Java, Unity3D, Adobe (Macromedia)
Director, C ++, PHP, ASP .NET, Microsoft Silverlight i ixmri. Icropuuno HanOiLIBII
nomynspaumu Oyau Flash i Java, tak sik BUKOPHCTOBYIOUH I1i TEXHOJIOriT, MOKHA OYJI0
JICTKO CTBOPIOBATH IHTEPAKTHUBHI irpHu Ta aHimailiro. OaHak, ciix 3a3naunt, mo Adobe
Flash 6yna 6iabI momyssipHa mpu po3pooIii MepeKeBHUX irop, Hix Java.

Opnak Oarato xto 3 HuX (Hampukian Adobe Flash) sactapinu i Ha 3MiHy 1M
MPUAIIITN  OUTBII TOTYXKH1 3aCO0H.

Unreal Engine

Penaktop Unity Engine - me emuHe cepeaoBHIIE PO3POOKH, IO MIiATPUMYE
MOBHUM MpoIeC CTBOPEHHS BipTyaiabHOro cBITy. [lo0ynoBa TpUBHMIPHOTO MPOCTOPY
31MCHIOEThCS OE3MOCEePE/IHbO BCEPENMHI pPeAakTopa, HporpaMyBaHHS JIOTIKM - B
iHTerpoBaHomy cepenosuilli MonoDevelop Ha mMoBax JavaScript abo C #. Bunstok
CTAaHOBUTH MOJICTIOBaHHS CKJIaAHOi reomerpii: B Unity ENgine MoxinMBO Jwie

CTBOpEHHsI TpadiyHUX NPUMITHUBIB (KyO, HUIIHApP, chepa) 1 00'eqHaHHA iX B TPyNu;
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HIIE HEOOXIAHO IMOOPTYBAaTH 3 TPUBUMIPHMX peAakTopiB. g muX nuied oOpaHun
BinkpuTHi 1 6e3xomroBHuit 3D-pegakrop Blender.

Jlo 6e3nmepeunoi nepeBaru sk Unity, Tak 1 Blender, cmig BimHecTH Benuke 1
AKTUBHE CIIBTOBAPUCTBO PO3POOHMKIB, 3aBASKH SKOMY MOKHAa IIBUAKO 3HAUTH
PIIIEHHS MPAKTUYHO OYAb-IKUX BUHUKIU TIPU PO3POOIIL MPOOIIEM.

Texnonoeii 36epicauHs i MaAHiNYIOBAHHA OAHUMU

Opna 3 OCHOBHUX (YHKIINA CUCTEMU - 116 00poOKa 1 30epiraHHs TaHUX, a TaKOX
KOpPEKTHE 1X BIIOOpa)X€HHs NpH TeHepalii BipTyaidbHOro cBity. [ mboro
BUKOPUCTOBYETbCA TEXHOJOTIA jAocTyny A0 nanux Entity Framework, sika nosBossie
aBTOMAaTUYHO TEHEpyBaTH 0a3y JaHUX 1 BCl TaOMMI[l Ha MIJACTaBl CTBOPEHUX
PO3pOOHHMKOM CYTHICHMX KJIAaciB 1 3aIIOBHIOBATH iX MOYATKOBUMH JaHWMH, SKIIO TakKi
Oynu iM Bu3HaUeHO. J[aHa TEeXHOJIOT1sl KOHTPOJIIOE BC1 3MIHU, BUKOHAHI B X011 pO3POOKH
CUCTEMH, Ha PIBHI KOJY 1 MPU HEOOXITHOCTI 3MIHIOE CTPYKTYpy Oa3u manux. BuOip
Entity Framework BusznauuB i Bubip CYB/I: Microsoft SQL Server Takox BXOIUTH B
CIMEHWCTBO TexHoJIOTi Big Microsoft 1 kpamie 3a I1HIIMX TapaHTYe IUIaBHY 1
0€3MOMMIIKOBY POOOTY BHINIEONMUCAHUX (DYHKITIH.

Jlani, HeoOXimHi I QYHKIIOHYBaHHA MalOyTHBROI Tpu «Ilcnmut Tparodm»,
30epiraroThCsi B 0a3i JaHMX, JIOTIYHA MOJIENb SKOi HaBeaeHa Ha puc. 2.2. Kpim toro,

JacTHHA JaHUX 30epiraeThcs Ha CEpBEPl Y BUIIIIAL aiiiB.
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M0 eonpoca CTaTHCTHKES EONpOoca |
MopanKossE HoMEep MO cTaTucTueM Bonpoca |
\[Cr 4 JaTpadeHHOE BpEMA |
MyTE K Kep THHKE-MOACHEHKHH A0 STaTHCT MM TecTa (FK)
TuN ESPWAHTOE OTEETA VIO eonpoca (FK) |
MyTe K KBPTHHKE C OTEESTaMM
M0 copepsmroro (FK) |
BapuaHTt oTEETA |
MO BapUaHTa OTESTE, QresT |
~ MO oteETR |
Mopaokoeei HoMep  E— -
Tekct MO cTatHcTHrK Tecta (FK)
BepHEIFE 1N HeT I eapuanTa oTeeTa (FK)
MO eonpoca (FK)

Puc.2.2. Jlociuna mooens 6aszu Oanux cucumemu

Cmpyxkmypa naguanvrnoeo konmenny. OCHOBHOIO YACTUHOIO KOHTEHTY CUCTEMHU €

3a TCMATH4YHHMH O3HaKaMH.

HABYAJIbHUM KypC - CYKYMHICTh TEKCTOBHX 1 UTFOCTpAlIiHUX MaTepiaiiB, 3rpyHOBaHUX
CtpykTypa KypCcy Mae JaepeBonoiony dopmy i
IpenCcTaBieHa Ha PHC.2.2 - KOPIHB JIepeBa PO3MANAETHCS HA TEMH, IO CKIAJTA0ThCS 3
JEKI 1 TeCTIB; JEKIli po30MBAIOThCA Ha maparpadu, KOXKHUM 3 SIKMX MOXE Maru
UTIOCTpaIisIMU; TECTH MICTATh PSAJl MUTaHb 3 PI3HOI KIUIBKICTIO BapiaHTIB BiAMOBII,

KOXKEH 3 SIKMX MOXe€ OyTu BipHUM a00 HeBipHMM. BapiaHTu BiANOBi/ll MOXYTb OyTH
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MpeacTaBlieHl a00 B TEKCTOBOMY (opMari, abo y BUIISAL 300pa)keHHs; KpIM TOro,
UTIOCTpalli€ro Moke OyTH 3a0e3MeueHni came MUTaHHS.

3a po3poOKy CTPYKTYpH HaBYAIBHOTO KypCY BIAMOBIIA€ BUKIAAA4, AJIs [IbOIO B
nepeaoavyaeThCcsl CUCTEMI € BOYAOBaHUW pPEAaKTOp KypcCiB, IO Hajae iHTepdeic mis
penaryBaHHs, J0JaBaHHA ab0 BUAAJIEHHS OyAb-SKOro eleMeHTy naepeBa. Kpim Toro,
BUKJIaJ]a4 Ma€ MOXKJIMBICTb 3aBAHTAKUTH HABUAIbHHIA Matepian 3 ¢aiiny MS Word,

SIKWI TIOBUHCH MaTU

Haeuanvnuii Kypc \

A\ 4
Tema 1 Tema i Tema N
Jekuia 1 Jlekuia M Tecm 1 Tecm K
‘\ v <
IHapaczpagh 1 Hapaczpagh L 3anumanns 1 3anumanns Q
Bapianm gionoeioi 1
Pucynoxk 1
‘ ' LN ] ‘ ' "\
Pucynox Z Bapianm ¢ionoeioi

Puc. 2.3. Cmpykmypa naguaivHo2o Kypcy

Cmpykmypa gipmyanbHo2o npocmopy. TpUBAMIpHUN HaBYaJbHUU TIPOCTIP
CKJIaJIa€ThCs 3 JIBOX YACTHUH: MOCTIMHOI 1 AMHaMI4HOi. [locTiiiHa yactuHa oopmieHa y
BUTJISAII XOJIY, MICTUTh BCTYIIHY 1H(OpMAIlit0 IPO YHIBEPCUTET, (haKymbTeTH, Kadeapu 1
pPO3pOOHMKIB, @ TAKOK BKJIIOUAE TEPMIHAMI JJI BUOOPY KYpCYy 31 CHUCKY BCIX JOCTYIHHX

KypciB. JI[MHamMiyHa yacThHaA SsiBJIss€ COOOI0 HAOIp MOB'I3aHUX KIMHAT / KOPUAOPIB Ta

| Apryw
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MEPCOHAXKIB 1 TEHEPYETHhCSI aBTOMAaTUYHO HA OCHOBI CTPYKTYpH OOpaHOro Kypcy 1
KIMHAT-IIA0JIOHIB, BCEPEAMHY SKHX 3aBaHTAXYE€TbCs KOHKpeTHWW 3MicT. Ilpuxnan

CXE€MH TPUBHUMIPHOTO MPOCTOPY MPEACTABICHUM Ha puc. 2.4..

Kivnama mecmyeanns Jekuitina 3ana
A A
). Kuii Kimnama
Jexuiiina 3ana Aexuitina sana

. A
A

h 4 \ 4 A h 4 v

Mo nexuii Mo mecmy 1 Mo nexuii 1 Ho nexuii || Jdo mecmy 1
Kopuoop memu Kopuoop memu
Ho memu 1 Jlo memu 2

T'onoenuit kopuoop Kypca

!

Tepminan euoopy Kypcy

Tonoenun XOJ1

Indovmauiiini cmenou

Puc. 2.4.Ilpuknao cxemu mpboxmipHo20 HABYAILHO20 NPOCMOPY
B3aemonis kopuctyBaua 3 00'€eKTaMH BIPTYaJbHOTO CBITY 3MIMCHIOETHCS Yepe3
IepCcoHaXKa-aBatapa.

Cucrema BIACTEXKY€E MPOrpec CTYIEHTAa BCEPENHMHI TPUBHMIPHOTO IMPOCTOPY 1
30epirae iioro B 6a3i MaHWX, a TAKOXK BigoOpaka€ CTATHUCTHKY HWOTO i, BKIIOYAIOUN
MPOBENICHE B CBITI 4Yac, YMCJIO MPONACHUX TECTIB 1 BIpHUX BINMOBiNEH Ha MUTAHHS, a
TaKOX BiJICOTOK 3aBEPIICHHS KypCy / TEMH.

Sxuro mpoirec HaBUAHHS BKJIIOYAE €JIEMEHTH ITPOBOTO IMIXOMY, B TOMY YHCII
MOCTIMHE 3a0XO0YEHHs, 3aCHOBaHE Ha CHCTEMI1 OajiB JIOCBIAY 3 POJBOBUX BIAEOITOP;

O0ajaMu  HArOPOIKYIOThbCSl OyAb-sKl M11 KOpPUCTyBaya, MOYMHAIOYM BiJ HE3HAYHUX
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APYTOpsiAHUX (YMTaHHA BCTYMHOI i1H(poOpMamii, JOCTIIKEHHS CBITY) 1 3aKIHUYIOUH
0e3nocepeHbO HaBUAJIbHUMHU (UMTAHHS JEKI[H, TPOXOIKEHHS TECTIB).

Apximexkmypa cucmemu. Maibke BC1 BIPpTyaJbHI HaBYajbHI CEpPEIOBUIIA
0a3yl0ThCS Ha TEXHOJIOT1T KJIIEHT-CepBEp, TOMY rpa «lcnmuT rpatouu» HE € BUHITKOM.
ApXITEKTypa CUCTEMU TpE/ICTaBlIeHa Ha puUC. 2.5.

KiienTchka yacTuHa nepeadadae mpocTo BeO-Opaysep, KUl BUKOPUCTOBYETHCS
JUTSL TIEPETIISiTy CTOPIHOK Ha cepBepi (KOPUCTYyBAYEBl TIILKK HEOOXITHO BCTAHOBUTH Ha
cBoeMmy komm'torepl HeBenukuii ruiarin Unity Web Player). 3D-ciieHu BipTyasibHOTO
cBity iHTerpytotbcs B HTML-cTOpiHKHM, TOMY HaB4YalOTh, MOXE MNEPEMIIIATHUCA TIO
BIPTYaJIbHOMY MPOCTOPY TOYHO TaK K€, K 3a 3BUYaiHuMU [HTepHeT-caiiTam.

o o\ Kopucmysau

~—
A
Knienmcoka uacmuna
Bpaysep —— Hnazin < »| Buxopucmosysanuii paiin
Unity Web Plaver eipmyansrozo ceimy
A Ckpinmu EXtIS HTML-cmopinku
\ Cepeepna wacmuna (apximexmypa M\ C)
y y
Knacu nposedennsn oooamkie
¢ 7'y
A 4
Ilpeocmaenkunsa eeo- Mooenw oanux
CMOpIHOK nopmana Entity Framework

A 4

PR v

MS SQL Server

\ 4

Puc.2.5. Apximexmypa poszpooarosanoi cucmemu- epu «lcnum, epaioquy
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CepBepHa yacTuHa cucteMu peanizye apxitektypy MVC, sxa Bu3Hauae Tpu
piBHI:

— pIBEHb NPECTaBICHHS BEO-CTOPIHOK MOPTAITY;

— piBeHb O13HEC-JIOTIKK MTPOrpamMu Ta HOCTYIY A0 JaHHUX;

— PpIBEHb JIaHHUX.
SIK IpOTOKOTy OOMIHY JaHMMHU IO MEpPEXi BUKOPUCTOBYEThCS TpoTokos TCP /
IP. Yotupu xoHTposepa 3 rpynu MOBEAIHKH OOCIYrOBYIOTh YOTHPHU CTOPIHKHU CAlTy 3
rpynu ysBi€HHsS. ['0OJOBHUM KOMIIOHEHTOM MOJiedl (PIBEHb JaHHUX) € KOHTEKCT 0asu
JaHUX; B HbOMY JA€ThCS NIEpepaxyBaHHs BCIX CYTHICHUX KJIACIB, BKJIIOUEHUX B MOJIEb,

1 4cpe3 HbBOI'oO NpalrOrOTh 3 0a3o010 JaHUX BCC KOHTPOJICPU.

2.5.IncTpymenTapiii poopo0ku cucteMu

[atepderic Unity cknamaeTbes 3 JICKUIBKOX YaCTHH: BKJIagKa SCene, BKIaaKa
Game, manenb IHCTpYMEHTIB, BKi1ajgka Hierarchy, manens Inspector, Bkiaaaku Project i
Console. YV koHIil 4acTHHI € BJacHE MPU3HAYCHHS, NMPHU IIbOMY BCi BOHH TI'PaiOTh
BXJIMBY POJb B Tpoliect cTBopeHHs rpu. Ha pucynky 2.6. 300pakeHuii iHTepdeiic

nporpamu UnityEnige .

TN W «7

Puc. 2.6 — Yacmunu inmepghericy Unity Enige
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Xo4a KOMIIOHOBKA IrPOBUX PECYpPCIB BiAOYBA€THCA B BI3yallbHOMY PEIAKTOPI,
NOTPIOHUI Kepyrounid HUMH KOX, MO 3a0e3ledye iHTepakTUBHICTH Tpu. Unity
MiITPEMY€E BCbOTO 2 MOBH mporpamyBanHs JavaScript i C #.

[MporpamyBaHHs 3xaiiicHIO€TECS He Becepeauni Unity Enige, xox icHye y Burisii
okpemux (aiiiB, MiCIle po3TalryBaHHs skux BU moBigomisiere Unity Enige. daiinu
CIICHapiiB MOXYTh CTBOpIOBaTHCs B qomaaTtky Unity, ame B Oynb-SKOMY BHIIAJKy Bam
[Oyne motpibHO TekcToBHil pemakTop ado IDE, ne Oynme mucaTucs KO JUIsl ITUX
CIOYATKy MOpOXHIX ¢aitniB. Y kommiekti 3 Unity mnocraBiseTsess 10JaTOK
MonoDevelop sik mixkmaatgopmeHe iHTerpoBarne cepenosuine po3podku (IDE) mus
MoBu C # 3 BIAKPUTUM BUXITHUM KOJAOM. bimbmn neranpHy iHQOpMAIli0 MpPO IH0
NporpaMy MOXKHA OTpUMAaTH Ha CTOpIHIII Www.monodevelop.com, ane mpu IboMy
HEOOXITHO BUKOPHUCTOBYBATH BEpCito, 10 #ae B komiuiekTi 3 Unity, a He ckavyaHuM 3
[[bOI'O CAlTy JOJATKOM, TaK K B 0a30BY mporpamy Oys0 BHECEHO pAJl 3MIH JJIs KpaIioi

inTerparii 3 Unity Engine.

2.6. BucHoBKH 110 po3ainy 2

B naHwmii yac BipTyaJbHa HaB4aJbHa cucTeMa — rpa «IlcmuT rparoumny
3HAXHJIOTHCS B CTaHI MPOEKTYBaHHS., ajie apXiTEeKTypa MPorpaMHOro 3a0e3neueHHs Mae
YITKY BU3HAYEHY CTPYKTYPY

OcHOBHI acriekTd po3poOku irop B mimomy i Ha Unity Engine nae mincraBy
3poOWTH BUCHOBOK, II0 BIH IMOKa3aB cebe SK IyKe THYYKUW, 3pYIHHH 1 MPOCTHIMA
IHCTpPYMEHT [JI1 CTBOPEHHA 1Irop, WI0O HE BHMAara€ YCTaHOBKH JOJATKOBOTO
IpOrpaMHOTro 3a0e3nedyeHHsl (711 pO3pOOKH T'pU BUKOPUCTOBYBaBcs Tutbku Unity), mpu
IbOMY 3HAYHHX HEIOJIKIB Npu poOOTi 3 HUM momideHo He Oyio. Unity Engine
MOCTIMHO PO3BUBAETHCS 1 JOCUTh YaCTO BUXOMSTH HOBI BepCii (B AKUX 3'ABISIOTHCS HOBI
MO>KJIMBOCTI, & TAKOX TOJIIIITYIOTECS CTapi), TOMY JIesKi aClIeKTH TaHOi poOoTH OyayTh

HEaKTyallbH1 4depe3 JAesikuil yac. BcTaHOBIEHO MOMXKIUBICTH  BIPOBAKEHHS CHCTEM
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BIpTyaJbHOI 1 JOMOBHEHOI pPEAJbHOCTI [Jii CTBOPEHHS OCBITHIX irop. BusnaueHo

0COOJIMBOCTI PO3POOKH Irop 3 MPUB'SA3KOIO 10 00'€EKTIB pealibHOTO CBITY 1 KapTH.
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Po3pin 3
PO3POBKA BIIEOI'PU HA UNITY Engine
[actpyment Unity Engine nHamae modaTKiBISAM PO3POOHHKAM MOXKIUBICT

HEraifHO MPUCTYIUTHU 10 POOOTH, aje nepes MM HEeoOX1AHO BCe peTeIbHO MPOAYMATH 1
oOroBopuTH Bci HroaHCU. HasiBHICTh Takoro THy4koro iHcTpymeHty sik Unity Enige e
BUpINIYE BC1 MPOOJIEMHU 1 TOMY HEOOXIJHO YITKO YSBJISITH, IO camMe MOBUHHO BUUTU B

pe3yabTaTi.

3.1 Po3poboka rpu «lcnuT, rparodm»

Konyenyia epu. JIns BuBueHHs npuHUUIiB poOoTH 3 iHCTpymMeHToM Unity Engine
pO3pOOIICHO BiflcOrpy 3 OTMOBHEHOIO pEANbHICTIO, IO BHKOPUCTOBYE CIYKOH
reoJIoKarlii j1s1 mpuB'sI3ku 1HGoOpMaliii (MoAeNIb BUSHOTO-MIOKEMOHA) /10 PeaabHOT TOUKU
Ha MICIIEBOCTI.

3aBJaHHSIM TPYIU CTYIEHTIB OyJe CTBOPUTH CBOIO BIPTyaJIbHY KOMaHIY
BIJIOMHUX BYE€HHUX-CK3aMEHATOpPIB (aHajoriB-mokeMoHiB). [IpoTsarom 1i€i mpuroau BH
3MOXKET€ JI3HATHUCS PO Trajay3b HaykKd a00 TEBHY JUCIMILIIHY, BHUKOHATH MICIi,
JOTIOMOTTH THM, XTO IMOTpeOye, 3i0patu mnpeaMeru Ta apredakTtu Ta 3B’s3aTvCS 31
CBOIMH Jpy3amu!

Bu 3moxeTe 310paTi KOMaHy BiIOMHX HAayKOBIIIB 3 TIEBHOI ITapUHU HAyKH, aje
JUISL IILOTO BaM JIOBEJETHCS TOYHO BIATIOBICTH Ha JESKI MUTAaHHS, BUKOHATH 3aBIaHHS
Ta TECTH, 1[0 CTOCYIOTHCS I1€1 TUCIUTLTIHY.

leposuii npoyec i mexanixa. 3nebinpioro rpadika He Mae OyTH KIIOYOBUM
KOMIIOHEHTOM I[i€l TpH, CIPOIIEHAa €CTEeTUKAa CKJIaJae JKaHp caM Mo co0i, 1o,
6e3yMOBHO, MOJ00a€ThCs AeIKUM JitoIaM. [1oi0H1 irpu MPOCTO HE MOKHA TOPIBHATH 3

IHITMMU ITpaMU HAa OCHOBI1 re€0JIOKAITi1.

KHTEY 121 07-12.5P
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Mexanika rpu Moxe OyTH pi3HOIO — a00 BH, AK 3a3BHYail MPOCTO MOKA3yeTe
NajgblsMU 10 €KpaHy, 100 OMISIHYTH KapTy, a00 OyKBaJbHO mepemilaeTe TeiedoH,
11100 00epTaTUCs HABKOJIO KapTH, U0 pOOUTH B3aEMOJII 1yKE L{IKABUMH !

SIK110 TOBOPUTH IPO B3AEMOIIT, TO BCl B3a€EMOJIT B TPl CTOCYBATUMYThCS PI3HUX
ranyzeil Hayku ta Texuiku. Uu To depe3 meperiisaa TOTo, 10 MU OyJAeMO Ha3UBaTH
"OCBITHIMU" BIA€OPOJIMKAMHU YW BUBYEHHSM MaTepiany MHiAPYYHHKIB, 1100 30uparu
"Aypu" abo oukH Ta Oanu yepe3 BiAMOBIAI HA OKpeMi MUTaHHS a00 BUKOHAHHS TECTIB,
KO’KHA B3a€MOJ 1Sl CTOCYBAaTUMETHCS TIEBOHT T'ally31 HAYKH 1 TEXHIKH.

3MICT MHUTaHb 1 TECTIB 3aJ€KUTh BIJ TOTO, 3[a€ CTYJIEHT ICOUT 3 MEBHOI
OUCIMIUIIHM YW TIPOBOJAMTHCSA TEpEeBipKa 3aJMIIKOBUX 3HaHb CTYyJHTa 3 TIEBHOI
CHemianbHOCTI (TOOTO KOMIUIEKCHI THUTaHHHA Ta TecTH). CTBOPEHHS KOHTEHTY
TECTOBHUX 3aB/IaHb € OKPEMUM 3aBIaHHSIM. MO)KHa BHKOPHCTOBYBATH BillOMi OH-JIaliH
ceppicu, moxAiOHI 1o HaBeneHux B Jlomarky JI. Hampuknan, HerotoH mMoxke criuratu
110710 noJiiHoMYy HploTOHA (SIKIO WAEThCs Mpo 0O0UMCIIOBAIbHY MabeMaTHKY) abo mpo
3aKOHU MexaHIkH (ko mpo [Ipukimaany mexaHiky). Y BHNAAKY IIBUAKOI BIIIOBIiII
a0 poO3B’A3KYy TECTa BYEHUH HAJACTh BaM MIAKA3Ky IIOAO MICIS 3HAXO/KEHHS
HACTYITHOPTO BYEHOTO (MMOKeMoHa). [ BiANMOYMHKY 1 0OMIpKOBYBaHHS BiIIOBiICH B
rpi Tpeba mependauynuTy y JHOJHAX MICHAX «IMOKE3YNMHHKW», 1€ MOXKHA 3HAWTH I1HHI
npeIMeTH

VY Bamoro mepcoHaxa (SKOTo BH MOXKETE€ 00paTd 3 MOMDK BEJIMHUKOI KUTBKOCTI
aBaTapiB) € JyXOBHICTb, 3J0POB's, TOJIO/A Ta crpara. [IpoTsaromM ycix Bamux MPUTo]] BU
MOBUHHI TapaHTyBaTH, IO TPUMAETE IIi MOKAa3HUKU Ha TimHOMY piBHI. i 1mporo
MOKHA CIyXaTH pi3HI PO3MOBiMI MPo icTOpir0 abo (inmocodio HayKH, TOMOMOTATH
APYy35M, TOHIO.

Toxi sx rpaBelb NMEPECYBAEThCS PEAJbHUM CBITOM, HOTO aBaTap MOJOPOKYE
KapToo 3aBAsku BuUKopucTaHHio GPS. SIkimo mopsia 3HaAXOOUTHCS BUCHUN-TIOKEMOH,
rpa MOBLAOMIISIE MPO 1€ 1 MPONOHYE BIJIIIYKATH MHOr0, KOPUCTYIOUHUCH KaMepolo
cMapTtdoHa UM IUIaHIIETa. 300pa)KEHHS TOKEMOHA HAKIAJA€TbCd HA KApTUHKY

HaBKOJIMIIIHBOTO CBITY, OTPUMAaHy 3 KaMepH. [HO/I OUKH aypu Ta OaJid BIAIIYKYIOTHCS
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https://uk.wikipedia.org/wiki/GPS
https://uk.wikipedia.org/wiki/GPS
https://uk.wikipedia.org/wiki/GPS

TaK caMo, SIK 1 MOKEMOHH, 32 HUX BiIOYBalOThbCS BHYTPIIHBOICPOBHM OOMIH iX Ha
KOPUCHI peui, sIKi NPUCKOPIOIOTH Mporpec rpaBisd. Bcl Taki oOMIHM 1 3HAXiAKU
CKJIQJAlOThCS 10 1HBEHTapsl, KUl BMillye neBHy KuibkicTh (500 y rpi IlokemoH ro)
npeameTiB. [[okeMOHHM-BUEHI MalOTh PI3HY CKIJIAJIHICTh TECTIB, MO3HAYEHY KOJIbOPOM
KUIBIISI HABKOJIO HUX.

3Haxoas191 a00 BUPOILLYIOYH HOBUX MOKEMOHIB, PO3BUBAIOYH iX 1 OepyUun ydacTb
y 3Mara”Hsx, rpaBelb BIPTyaJbHO 30UIbIIYE CBIA PIBEHb PO3BUTKY, OTPUMYIOYU HOBI
MOITHBOCTI. loMy cTae 10 CHATH 3HAXOJUTH BCE CHIIBHIIIMX BUCHHX-TIOKEMOHIB (3
OUIbII PEUTUHIOBUMHU 200 MPOCTIIIUMHU MUTAHHSIMH -TECTAMH ), BAHATOPOa 3POCTAE.
JlocArmn TEBHOTO piBHS, BiH MOXeE JOMYYUTHCS OO OJHIET 3 KOMaH[
«TPEHEPIBY, SIKI 3MaraTUMYyThCSI MK COOOTO.

IHwi ocobrusocmi. I'pa NO3BONATHME CIUIKYBaHHS MDK TPaBIIMH B Tpi, IO
JOCUTH IIiKaBO. Bu Mokere 3’€QHYBaTHCS 13 CHIBIPYIHHKAMH, CIUIKYBATHCS 3 HUMHA
TOILIO.

I'pa HE € cyTO pO3BaXKabHOIO, ii METOIO € JOCATTH TOTO, 1100 MepeBipka 3HAHb
mpoxoawia y mikapiit 1 aktuBHIN ¢opmi. [Ipu 1i mulanyBaHHI HE MaJoCh Ha yBasi, IO
rpa OXOINWUTH JIIOAEH 1MO03a TPOMaJOI0 KaMmIlyca YHIBEPCUTETY, aje s TUX, XTO
I[IKaBUTHCS HAYKOIO 1 IEBHOKO IIAPUHOI0 TEXHIKH, II€ 3/1a€ThCSI XOPOIIUM CIIOCOOOM
NEPEBIPUTU CBOT 3HAHHSI Ta TIOBECETUTHUCS 3 OJHOJIITKaMu!

Jlomatok rmependayae MPOTYISTHKY KaMIyCOM YHIBEPCHTETY MJIA 3YyCTpidi Ta
3aMpOIICHHS TKOMOTa OLIBIIO0I KITBKOCTI IFPOBUX MEPCOHAXKIB Ha €Team; 1o1aTok Mae
BUKOPHCTOBYBATH COIiaJIbHYy B3a€MOJit0, TEKCTOBiI IOBIIOMJICHHS Ta BijmoOpaxaTu
¢bi13uuHi1 3ycTpidi KOPUCTYBAUiB y PI3HUX MICIISIX, II00 3/11HCHIOBATH JOTIOMOTY WICHAM
CBO€T KOMaH ¥ a00 1HII 3aBJaHHS, 3Maralo4rch 3 HUMH 1 3a]Ty9ar04u 1HII1 € Teams.
310pOB’ s BUMIPIOETHCS HAOYTUMHU PIBHAMH BOJIU, XJ1i0a Ta TyXOBHOCTI.

Y nomatky TOKa3aHO PI3HI PEUTHHTHM TPaBIiB, 1 TPaBIll TaKOXK MOXYTh
3alPOCUTH IHIIUX PEaTbHUX JIIOJIEH, a TAKOX MEPCOHAXKIB, IKUX BOHU 3yCTPUIH, OyTH B

iXHIX KOMaH/aaxX 3HABIIIB MTEeBHUX PO3/IUIIB HAYKH 1 TEXHIKH.
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3.2. Ipomec pa3podoku rpu Ha aBu:kKy Unity Engine. CTBopeHHs KapTH
Beranosutrn  Unity Engine wa poOoumii xommn'rorep goBosi mpocto (JluB.
Honatok A) Jlnst maHOTO MPOEKTY MOCUTH Oe3komTOBHOT Bepcii. [licis HaTtuckanHs Ha
KHOIIKY «O€3KOIITOBHE 3aBaHTaKCHHS» BIIOYBa€ThCS CKadyBaHHsS yctaHOBHHKa Unity
Engine. leii incTamaTop BakuTh MeHmie 1 MO 1 Bci HeoOXimaHi (aian ckadye IMmicis
MOYaTKy YCTaHOBKHU.

[Tepebupaemo BCix mepcoHaXIB-MOKEMOHIB, 30€piracMo JaHi Mpo MOKEMOHIB B

3MIHHUX, (aTpuOyTH €JIeMEHTIB NpUXOASTh HaMm B Gaiai, MU iX nepedupaeMo 1

Gameglay Gaslocation

30epira€Mo B 3MIHHHUX).

Puc. 3.1 — Hanxu 3aéanmasiceni ¢ Unity Engine
CTBOPIOEMO KJIacH JUTS 3pYYHOTO (popMaTyBaHHS TaHUX, CTBOPIOEMO CKPHIIT,

MO/ HE TIOBUHHI YCIaIKOBYBATHCS Hi BiJl 4OTO.

- public class PokemonModel

{

public int Type { get; set; }

}

Bepemo 3 Hboro type int . CTBOproeEMO HOBHI KJIac (EHyMepaTop). 0AaeMO TYAH

IMEHa TIEPCOHAX1B-TIOKEMOHIB

~public enum EType

{

Bulbasaur,
Charmander,
}
public class PokemonModel
{
public ETypes PokemonType { get; set; }

public Int MyProperty { get; set; }

3a/1aeMo TO3HITIIO 1 XapaKTEPUCTUKU TTIOKEMOHIB

| Apryw
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Lat - mo3umis x

Lon - mo3uuis y

EXp - piBenb

Damage - mkoau

Health - sxutTs

3aHOCHMO BPYYHY IIi TapaMeTpy TOKeMOHIB B (aiin Xml

<?xml version="1.8" encoding="UTF-8"?>

{pokemons >

{pokemon type="@" lat="42.3637" lon="-71.85686" id="0" exp="8" damage="10"
health="100"></pokenon>

<pokemon type="2" lat="42.3657" lon="-71.€5686" id="1" exp="0" damage="10"
health="180"></pokemnon>

{pokemon type="2" lat="42,3687" lon="-71.85686" id="2" exp="8" damage="10"
health="180")></pokemon>

</pokemons>

CtBoproeMo LiSt MOKeMOHIB, IKHX OTPUMAHO 3 CepBepa.

public List<PokemanModel> PokemonModels { get; set; }

CtBoproemo module nepconaki —mokemonu. IlepeqaeMo B HOTO aTpUOYTH.
KoneepTyemo srting B tun int, micas nporo goxaemo id, Lat . Lon tumy Single (float)

Damage Exp Health konBepTyemo B T int.

PokemonModel pokemenModel = new PokemonModel();

/ pokemon type="0@" lat="42.3637" lon="-71.085686"></pokemor

int pokemonTypeInt = System.Convert.ToInt32(item.Attribute("type").Value);
pckemonModel.PokemonType = (ETypes)pokemonTypeInt;

pckemonModel.Id = System.Convert.ToInt32(item.Attribute("id").value);

pckemonModel.Lat = System.Convert.ToSingle(item.Attribute("lat").value);
pckemonModel.Lon = System.Convert.ToSingle(item.Attribute("lon").Value);

pckemonModel.Exp = System.Convert.ToInt32(item.Attribute("exp").value);

pckemonModel.Damage = System.Convert.ToInt32(item,Attribute(“damage”).Value);
pckemonModel.Health = System.Convert,ToInt32(item.Attribute("health™).value);

PckemonModels .Add (pokemonModel) ;

}

ctBoproemo Prefabs

| Apryw
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Puc. 3.2 — Mento 3 eubopom npegaba

I nogaemo iM KOMIIOHEHTH

_None (Runtime Anrmator Contoler)
$SquitieAvatar . - L -

\ 7

ry

Nene (Physic Material)
CHERANNEER . (L ZEPEVAY | (Zae s
) S N\\) AN \\) " 1]

423638  _ \\ ) " _N] Y\ | V]
SILOSSEE\L \ ~ A\ \ " (J\S £\
90 . " JXOV LV \A N

Puc. 3.3 — Komnonenmu npeghabis

Tak Burnsgae nanka Prefabs (6a3a qaHux mokeMoHiB)

Puc. 3.4. — Mooeni noxemoHnis

[Tepebupaemo PokemonModels (momeni mokemMoHiB)
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for (int i = @; i < PokemonModels.Count; i++)
{

var item = PokemonModels[i];

sameObject pokemon = Instantiate(PokemonPrefabs[item.PokemonType]);

MeTtoaom Setlocation otpumyemo (item.Lan, item.Lon, item.Origint) micis

I[OT'0 KOKE€H TTOKEMOH CTaHE Ha MOTPIOHY MO3HUIIIIO.

b <t et A 4

GameObject pokemon = Instantiate(PokemonPrefabs[(int)item.PokemonType]);
tGeolocation setGeolocation = pokemon.GetComponent<SetGeolocation>();
setGeolocation.SetlLoacation(item.Lat, item.Lon, item.Orint);

PokemonHelper pokemonHelper = pokemon.GetComponent<PokemonHelper>();
pokemonHelper. LoadPok|

36epiraeMo MOJCNIb HA TOMY 00'€KTI, AKU IHCTAHTICHTIM

public void LoadPokemon(PokemonModel item)

{

MyPokemonModel = item;

[HiIir0EMO MacuB CTBOPEHHMX Ha Marli TOKEMOHIB, SIK1 BXKe PO3MIIEH1 Ha Marli

public List<PokemonHelper> PokenonHelperd { get; set; }

Otpumyemo noctyn a0 game_Helper ans xoppainat GPS

GameHelper :_gameHelper:;

CTBOpPIOEMO TIEPEBIPKY ISl BUKOHAHHS

while (!_gameHelper.GpsFix)
{

yield return null;

}

[TepeBipsiemo poOOTy HAIIOTO AOJATKY
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Puc. 3.5. Bioobpasicenns oooamxy 3 nokemonamu y eikni Unity Enige

Pernra atpulyTiB KOXKHOTO TIepCcOHaXKa-1MIOKeMOHA HaBeeHa y Jlonatkax b, B

3.3. Boepexennst 6a3m manux B Unity Engine

Jlns 30epekenHss 0Oa3su  ganmx B UNity BuKopucTOBYBajaucs BOyHOBaHi
PlayerPrefs 1 sqlite. Sqlite Tenep Mo’kHa BUKOPUCTOBYBATH 3 KOPOOKHU B OE3KOIITOBHIN
Bepcii. bynu 3pyuni sql Tabmuimi mis 30epiraHHs AaHUX TMPO KYpPCH, BHKJIATadiB Ta
cTyneHTiB. Haii0inpmr 3pydyHHM 1HCTPYMEHTOM JJisi  YIPAaBIiHHS TAOMUISIMU €
sglitebrowser.

3amuc 1 yutanus B PlayerPrefsmae nactymuuit Burisn:

public class DB : MonoBehaviour {

public int currentShipBodyState

{
get { return PlayerPrefs.GetInt(*'currentShipBodyState™); }

set { PlayerPrefs.SetInt(**currentShipBodyState™, value); }

}
}

3 HACTYITHUMM CJICMCHTAMU Ta 3allMCOM:
db.currentShipBodyState = 100;
int shbs = db.currentShipBodyState;
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KHTEY 121 07-12.6P

36
3m. JApryw Ne ookym IHionuc | Hama




Jiis  BukopuctanHs  Sqlite B pegakTopi  JOCUTh CTBOPUTM  Kartajor
StreamingAssets 1 moMicTuTH Tyau ¢aitn 6a3u gaHux. s Toro uro6 mpaioBatH 3
6azor0 gaHux Ha android mpuctpoi, ¢ain 06a3u  NOTPIOHO TOMICTUTH B
Application.persistentDataPath. B odiniiiniii 1oKymMeHTanli XapaKTepU3YEThCS —SK
3arajbHOJIOCTYIIHUM KaTaJlor SIKUA TaKoX He OyJe Mepe3anucaHo NpU OHOBJICHHI
nporpamu. Takox HeoOximHO cTBopuTH Kataior Plugins i Plugins \ Android. ¥ nepuiwmii
nomicTiTh sqlite3.dll i System.Data.dll B Plugins \ Android momicrits libsqlite3.so.
VYHiBepcalbHUM KO /IS 3'€THaHHS 3 03010 JaHUX:

public IDbConnection connector()
{
// ecnu uzpa 3anyckaemcs na IIK
if (Application.platform != RuntimePlatform.Android)
{
//database.Open(Application.dataPath + "'/StreamingAssets/db.sqlite™);
dbconn = (IDbConnection)newSqliteConnection(*"URI=file:"* + Application.dataPath +
"'/StreamingAssets/db.sqlite’);
dbconn.Open(); //Open connection to the database.

}
/l android

Else
i

Il pacnonoscenue 6aszot danmnsax
string filepath = Application.persistentDataPath + ™/** + "db.sqlite*";

I eciu  0azel  OAHHBIX NO  3A0aHHOMY nymu Hem, pazmeuiaem ee mam if
('File.Exists(filepath))
{

WWW loadDB = new WWW("jar:file://'" + Application.dataPath + '‘l/assets/"" +
"db.sqglite™);

while (lloadDB.isDone) { }

File.WriteAllBytes(filepath, loadDB.bytes);

}

dbconn = (IDbConnection)new SqgliteConnection(""URI=file:" +
Application.persistentDataPath + **/db.sglite™);
dbconn.Open(); //Open connection to the database.

| Apryw
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return dbconn;

3anuTH 10 0a3u AaHuX, ¢ 3BHUaiini Sql 3amuTu:

public List<string> getltemInfoFromIslandByltemName(string item)

{

dbconn = connector();
dbcmd = dbconn.CreateCommand();

string = sglQuery = “SELECT island_resources.amount, - island_resources.weight,
island_resources.title, island_resources.price, islandresources.sell price,
ship_resources.amount - FROM island_resources INNER JOIN ship resources ON

island_resources.title=ship_resources.title WHERE island. resources.title=

AND island_resources.island_id="" + zones filter(current_zone_name) +

dbcmd.CommandText = sqlQuery;
reader = dbcmd.ExecuteReader();

System.Object[] values = new System.Object[reader.FieldCount];
reader.GetValues(values);

List<string> list = new List<string>();

for (inti = 0; i < fieldCount; i++)
{
list. Add( values[i].ToString() );

}

clean();
return list;

}

ey o item + (11}

int fieldCount =
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3.4. BucHoBku 10 po3uiay 3

Po3po6iieHa OCBITHSI Bijieorpa Ha OCHOBI TEXHOJIOT1l JOMOBHEHHOI PEaIbHOCTI,
10 BUKOPUCTOBYE TMPUB'S3KY 10 00'€KTIB PeaJibHOTO CBITY 1 KapTH, HA KINTAIT B1JIOMOL
rpu Pokemon Go, npu gopo06ili IK0T MOXHA 3 OTPUMATH T1IHYOCBITHIO IPY.

B Unity 3'scoBano posb KoMIiaca, akKCeJIepoMeTpa i TipocKorma JijIs MOCTaHO-
BKM 00'€eKTa Ha PiBEHb I'OPU30HTY, BUBUEHa MOXIIBICT, MOPTYBaHUS JAHOI TpU MiJ
Oyab-aky tiardpopmy (ska miarpumye Unity Engine), 3 HeBeITUKMMH BUTpaTaMHy i
HE3HAYHUMU 3MIHAMHU B KOJII.

[Mintpumka Oasm manux B Unity Engine BinOyBaeThcs J0BOJI MPOCTO, 3a

nonomororo BOynoBanoi PlayerPrefs 1 sqlite.
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BUCHOBKHU
3acTocyBaHHsl IrpoBUX ()OPM HaBUaHHS B OCBITHBOMY IIPOILIECI € JOLIbHHM.

Irpu, abo irpoBi JOAATKK AO3BOJSIOTH €(PEKTHUBHO OPTaHI3yBaTH TBOPYY B3AEMOJIIO
BUKJIaJ[a4ya 1 CTYAICHTIB, CTBOPIOIOTH YMOBH 1J11 POPMYyBaHHSI OCOOUCTICHUX SIKOCTEH.
IcHye 6e3m14 IHCTpyMEHTaIBHUX 3aC001B I pO3pOOKH OCBITHIX irop. OCHOBHOIO
koutenmiero Unreal Engine e BukopucTanHs B ClieHI JETKO KEpOBaHUX 00'€KTIB, sKi, B
CBOIO Yepry, CKIIQJal0ThCS 3 BEJIMKOI KUIBKOCTI KOMIOHEHTIB. BiH moka3aB cebe sk
JOy)Xe THYYKHUH, 3py9YHHUNA 1 MPOCTHIA THCTPYMEHT JIJIi CTBOPEHHS irop, IO HE BHMarae
YCTAHOBKHM  JIOJATKOBOTO  IpOrpaMHOro  3abesneueHHs (s po3poOKu  rpu
BUKOpHCTOBYBaBCs Tiibku Unity Engine), npu npomMy 3HaYHUX HEIOJIKIB MPH POOOTI 3
HUM MoMiueHO He Oyi1o. Unity Engine mocTiiiHO po3BUBAETHCS 1 JOCUTH YaCTO BUXOISTh
HOBI Bepcii (B SKUX 3'ABJSIIOTHCS HOBI MOXJIMBOCTI, @ TaKOX IOJIMIIYIOThCS cTapi),
TOMY JIesIK1 aCTIEKTH JAaHOi poO0TH OyAyTh HEaKTyalbHI Yepe3 JACsIKUi Jac.
B irpoBux momatkax € MOMJIMBICTH 3aCTOCOBYBATH Pi3H1 3pa3KH irop pi3HUX
JKaHPIB, 1 BU3HAYATH KPHUTEPli, SIKUM MarOTh BIAMOBiAaTH OCBITHI irpu. BcTanoBieHo
MOKJIUBICTh ~ BIIPOBA/PKEHHSI CHCTEM BIPTyaJIbHOI 1 JOMOBHEHOI PEaqbHOCTI s
CTBOPEHHSI OCBITHIX 1rop. OcoOJUBICTIO PO3pOOKK irop 3 NpHB'A3Ka 0 00'€KTIB
peaIbHOTO CBITY 1 KapTH.
Ha mnepcnexkTtuBy MNOAANBIIOTO PO3BUTKY CHCTEMH (ITOPOBTO AOJATKY) CIiA
3rajlaTd peajizalfilo peXKuMy, SKUHA acTh CHUCTEMI COIIATI3yIO4y CKJIaJO0BY, a TaKOXK
JI0JTaBaHHS €KCTICPTHUX EJIEMEHTIB, 32 JIOTIOMOTOI0 SIKMX CUCTEMa 3MOKE a/IalTyBaTHCS
mijg ycmixu a0o HEBAadyi KOHKPETHOTO KOPUCTyBada 1 BHJABaTH WOMY aKTyalbHI
peKOMeHaallli, TUM caMHM POOJISYM NIPOIEC HaBYAHHA OUIBII I1HIWBIAyaJIbHUM Ta
IHTENEeKTyalbHUM. B fgomaTky 3'icOBaHO pojib KOMIIaca, akKceJIepoMeTpa 1 TipocKorma
JUIsI BU3HAYCHHS TIOJIOKEHHSI TMPUCTPOIO B MPOCTOPI 1 IMBHAKOCTI PyXy IMEepCOHaXKA.

BuBuena MOXITIBICTh MOPTYBaHUS JaHOI TP Mix Oyab-saKy muatdhopmy (SKa TiATPUMYE
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Unity Engine), 3 HeBeTMKUMHU BUTpAaTaMU 1 HE3HAUHUMH 3MiHAMU B KOai. MOXIUBE, B
MPOJIOBXKECHHSI PO3pOOKH, JOJaBaHHA JIEKIIBKOX THUIIB IMOKEMOHIB-BUEHUX (abo
BUKJIaJIa4yiB), BUKOPUCTAHHS BXE ICEYIOUMX OH-JIAWH CEpBICIB JJIsl TETOBUX 3aB/aHb,
JOOMPAIFOBAHHS MEHIO (J101aTH MOXJIMBICTh HaJalllTyBaHb I'PH), peali3aliio CUCTEMU
MOJIMIIEHb, 3p00UTH AOJATKOBI PEKUMHU, JOAATH AEsKI HEIrPOBI NEPCOHAXKI 1 ONMUCATH
B3a€MOJIII0 3 HUMH, a TAKOX JOOIPALIOBATH CIOXKET I'PH.

CTOCOBHO OCBITHHOI'O HPOLIECCY TMIATOTOBKH CTYJEHTIB Ha pIiBHI «OakanzaBp»
rany3i 3HaHb 12 «IHdopmariiiini TexHosori» Oyno O HemoraHo  mepeadauuTH
OTpAaIfOBaHHS TAKMX TEM B OKpPeMHX JIuCHUIUTIHAX «OCHOBU CTBOPEHHS IrpOBUX
nonatkiB (Ha 0azi GameMaker)» (Basics of Game Applications Development with
GameMaker Studio), «Oco6nmBocTi TecTyBaHHs irpoBux noaatkiBy» (Features of Game

Applications Testing).
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TOJATKH

Jlooamox A
IncTpykuisi mo BcranoBHenHo Unity Engine Ha nepconanbaumii KIT

Jliis mouaTky HeoOXiqHo BcTtanoBuTH Unity Engine Ha po6ounit komn'totep. Jlis
JAHOTO TIPOEKTY JOCHUTh Oe3KomTOBHOI Bepcii. I[licis HaTUCKaHHA Ha KHOIKY
«OE3KOIITOBHE 3aBAHTAKEHHS» BiIOYyBaeThCsl ckauyBaHHs yctaHoBHHKa Unity Engine.
Le#t iHcTansTop BaxkuTbh MeHiie | MO 1 Bci HEOOXinHI Gailinu ckauye Mmicis MoYaTKy
yCTaHOBKHU.

Kpim camoi Unity Engine na xomm'totep BcranoBimoerbess Mono Develop (IDE
s HanucaHHs cueHapiie  Unity Engine), Bin BukopuctoByerbes B Unity 3a
3aMOBYYBAaHHSM, OJHAK B HaJAIITyBaHHIX MOXKHa 3MiHUTH mapametp (Puc. A.l) i
BukopuctoByBatu Visual Studio (momepeaHp0 HEOOXiTHO BCTAHOBHUTH IUIATIH JIJIS
iTerpanii 3 Unity Engine). Tam ke, K BUIHO 3 MaJIFOHKA, HEOOXIJIHO BKa3aTH IIIAX
a0 Android SDK, JDK, NDK, mis kommissii rpu mig OC Android.

[Tpu 3amycky, Unity Engine npormoHye mnpoBecTH aBTOpH3allifo (I1¢ HEOOXiTHO
it podotu 3 Asset Store 3 Unity Enige), mast 1ib0ro HEOOXIZHO CITOYATKY CTBOPUTH
0OJIIKOBUH 3amuc (SKIIO HATUCHYTH Ha CJIOBOCIOJYYEeHHS «Create one» B Opaysepi
BIIKpHEThCs caiT https://accounts.unity3d.com/sign-up , e i BigOyBaeThCs peecTpariis
HOBHX KopucTyBauiB Unity), aie, sKI10 HeMae HEOOXITHOCTI BUKOpHCTOBYBaTH ASSet
Store, mosxua Bubpatu myHKT «\Work offline» (Puc. A.3). Jlam MokHa BHOpaTH OAMH 3
ICHYIOUMX MPOEKTIB (Topsy 3 iM'sIM TIpoeKTy HammcaHa Bepcis Unity Enige B skiii Bin
OyB ctBOpeHuit) a6o crBoputu HOBuUH (Puc. A.4). JIns CTBOpeHHS HOBOTO TPOEKTY
NOTPIOHO HATUCHYTH Ha KHONKY «NEewy, micias 4oro moTpiOHO Oyae BBECTH IM's
MPOEKTY, IUIAX 0 HbOTO, BUOpaTH pexum 3D abo 2D, a Takok € MOKIUBICTH BUOPATH

CTaHJAPTHI HAOOPH pecypcCiB, I iIMIIOPTY B mpoekT (Puc. A.5).
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Unity Preferences =)

External Tools
General External Script Editor | MonoDevelop 4

Add .unityproj's to .sln -
External Tools Editor Attaching

Colors Image application | Open by file extension _ +

Keys Revision Control DiffMerge

GI Cache | Android

SDK _ I\ . [_Browse] Download
2D IDK .| Browse || Download |

Cacha soevay NDK | ) o o /| Browse || Download |

| ___ IL2CPP requires that you have Android NDK ri0e installed. |
| { '\ If you are not targeting IL2CPP you can leave this field |
AP

Puc. A.1. Bixno nanawmysans Unity Engine

[Ticnst cTBOpEHHS MPOEKTY BIAKPUETHCS MOPOXKHS CliEHa, B SIKIM Oyae TUIbKH
onuH 00'ekT - Kamepa. [ modyaTky mOTpiOHO 30eperTu CleHy, IS [bOr0 B MEHIO
«File» € nmynkt «Save Sceney. Jlyis Toro o0 B MaiiOyTHHOMY 3BEpTaTHCS 0 CIICH Ha
iM's1, Kpalie aaTtd M 3po3yMiai iMeHa, ToMy IS clieHa HasuBaeTbes «MainLevely. ¥V
BikH1 Project (Puc. A.6) mokHa mnpamoBaTd 3 ¢ailiaMu MPOEKTY: IMIIOPTYBaTH
(nustxoM mepeHeceHHs abo yepe3 myHKT "Import package» y BiAmoBiZHOMY MEHIO),
CTBOpIOBaTH (haiinu, manku (A1 3py4HOCT] 3a3BUYall CTBOPIOIOTH OKPEMY MamKy i
KOXXEH THI O0'€KTIB: IS CKPHUIITIB, MaTepiajiB, CIPANTIB 1 T.a.), nmepemimaru dauau

(MK TIarTkamu, B CIICHY 3 TIAIIKU TIPOEKTY 1 HABITaKH ).

Puc. A.2. Cmeopenns nogozo npoekma

ITicimst 1IbOTO CTBOPIOETHCSA HOBA TMArKa 3 IM'AM «SCENesy», 1 B Hel MOMIMA€EThCs
cuena MainLevel. Pemra manok ctBoproBanucs y Mipy HeoOxinHocri. [Tanka Standard

Assets mictuth iMnoproBanuii 3 Asset Store ogHolMeHHMI HAOIP.
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3aeanmasicenns kapmu . 3aBaHTaXXUMO KapTy, MOTIM IOCTaBUMO Ha HEi TOUYKHU
nosiBu "MokeMoHiB-BYeHUX". Touku OymemMo BaHTaxuTH 3 XMI-mokymeHta, skuii
nokiageMo Ha google-drive. Takox 3poOMMO MPOCTY B3aEMOJIKD MiX MOKEMOHAMHU 1
HelTpamaMu. Y Tpi peamizyeMO MOJKIMBOCTI BHKOpUCTaHHS GPS-KOOpIWHATH
peanbHOro Tejaedony.

Pecypc Man-keecm,

All of your geospatial needs. One
subscription

.

San Francisco - JEm Kiev
37.7749° N, 122.4194° W A 50.4501° 30.5234'&
Rio de Janeiro griEn R Moscow

22.9068" S, 43.1729° QY S N0 55.7556° N, 37.6173° E

Puc. A.5. Bubip xoopounam micma

Peecmpayia na man xeecm
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T e T N T T [ R x|
P AL Beveicger Mop Ut A - v Res

@ MapQuest -

Last Naimo

Croata Now Account »

Puc. A.6 — Peecmpayis na Map Quest
Bubip  Cmeopenns My application

L
) Povwror
A
S TS LANT W
S PR VA S S g
oy Lgows

Puc. A.7 — Jlooamoxk & Application Creator
Binkpusaemo Unity Engine

A A A S PL AN AT S PPN R o

Puc. A.8 — Ilpoexm ¢ Unity Engine

Loadmap.cs
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[oavo o <] ok et “a'x
w8

i.m O s ~] % Lt @ ENS W o tP opla
g U rgierences t wareh ¥ Laptae 4> P
o a Spublic class LoadMap : MonoBehaviour T S Ty (i
& 2% PGt VO Oy
'§ S { ( - [T —.
L
6§ const string Key - " NN ;
7

8 : public Rende: A maprender;

9 PUDLEC VeCtord & aw ainge s -

10 NOW VECtOr, (wes suerry - r2.05686€); //Latitude, Longitude

11 '

12 | int _zoom = 17; :

13 string _maptype = "map"; T >

14 | string _url; e —ox

15 { B >

Oreferances

16 - void Start()

17 {

18 StartloadMap(PlayerPosition);

19 }

Puc. A.9 — 3asanmaosicenns kapmu 6 npoexkm Unity Engine
url —agpeca

Bhe A Aty GameOtyect
vy PRI

Compurent  Wedow ety

Puc. A.10 — 3auuc url aopecu 6 npoexmi Unity Engine

3niiicroemo load image

§ Pt  pravune wlES oo o pay USRS P s L LIS \\
& 23 ; { T Son FomosGaIVO (1 0
;\g 24 “url = * : v4 Pkey=\i2 & rmmetu ”

25 + "&size=1280,12808&zoom=" + _zoom b g

26 + "&type=" + _maptype

27 + "&center=" + PlayerPosition.x + "," + PlayerPosition.y

28 // Debug.Log(_url);

29 [

30 [ StartCoroutine|(LoadImage());

31 { }

32 ‘ Sotaten epioer Leam faplonr  Clawt Veew

| 1 reference PR 2t s -

33 =l private IEnumerator LoadImage() \

34 ‘ { L O

35 |} WWW www = new WiWW(_url);

36 while (!www.isDone)

37

A | yield return null;

39 }

a0 .
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Puc. A.11 — 3asanmasicenns 306pasxcuus kapmu ¢ Ckpunm

3asanmasicenHs Kapmu

Puc. A.12 — 3asanmasicenns kapmu 6 npoexm Unity Engine

Touka Ha Kapti google

e -,» SOV S)
@ﬂ@\&@‘%\@ o\

L dan \)‘
kﬂ?kﬁ

A
RS

Puc. A.13 — Cmeopennss mouxu na Google Map
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JOINATOK B

OTpumanHs koopauHar irpoka (location service)

. \f:r*.‘:nj \(\\‘ X‘(/: \(\\" ,6 \(\V\‘j‘:gm\j t.?:.'? e "Vt.‘.

Ty | '
e
Y e
Hoe Commy
Covivmal g

Flmn
LS )

| S ’ AN
PYSPORNEE ¥ -t ir. o gy e 1 \ : A i
e AN
e

M Ml

LY

\ ’
| M ¥
o \# \J )

[ Canwr B B L eyt t
-
- e

Puc. B.1 — 3anecenns ckpunmie i oanux ¢ npoexm Unity Engine

CKpunm Text.location

IR, “ L el

Mow Coronn
O witens Lo b . -
Yowins Imperted (Rject

XV“!"‘J\A\) /6\1-\'«:\\)\‘_{‘ -WS\ -\IL

e e

Swes Grwymee yoger

Tevtiacatoniatyin ‘e

Pl
ComrS yutoms

-
wamg Lo C oo dore

P A et Tt et anBa 8 Wamaf et

Pout. ik ,-~o--~. -
PN v s e My
ot e

SLart b ke b e sy g e e
R

Wie (i e Wt = | SRS S SLae S T A Ma W et

P cew Wl e andu( ]
e

)

- - - - 260 AR e AT e omdy
arier G ced T 0Cs  \Dahoe = ""‘"‘ Y

Pl T emad wt")
v boea

Comre mam b an toine
R R Ty )

n mae N Pee e e
R

)
e
$

| Bicess g oded ond Ssastan | oo o be tebaned

Puc. b.2. Ckpunm Text.location 6 npoexmi Unity Engine
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L oG VON 2 Cihes R yse— ®, S
k4 el +* »
= 30 '/ Connection has failed 3
i 31 .f (Input.location.status == LocationServiceStatus.Failed)
32 i
33 print(“"Unable to determine device location");
34 yield break;
35 .
36 1se
37
38 // Access granted and location value could be retrieved {
39 print(“"Locaglon: " + Input.location.lastData.latitude + " " + | . R T T
40 Input.l % cwssesio stData.longitude + " " + < ‘aperse .o x
41 Input.location.lastData.altitude -
42 + " " & Input.location.lastData.horizontalAccuracy + " " e
43 + Ipput.location.lastData.timestamp);
44
45
46 '/ Stop service if there is no need to query location updates continu
47 nout.location.Stop();
AR . 0::20|

Puc. 5.3 — Ckpunm Text.location

Game helper

TR AU AL GATEUTHCT  LOMGONIT  VEROTW  TWOp

Nesh
gt b | Bland Ponbes 0
| * Reflecton Prabes 7 La 0
Anchat Override alions (Trenf sy _\ o
: 10 @ Game Welper (Script) o e
LN Lsale % _ Saverene 0
k Maprender 1 Map (Mesh 8 eaderer) Lo
St TN - SatusTent (Teat] °
au Peverestan, 8 L O A L q
et 3@ AT | . |
Oafault-dateral -

» Shader  Wacked

i 4add Componant \

Puc.B.4 Bioobpascenns mouxu epasys y sixui Unity Engine

"1t -}, domnic

x «| %5 ves . . D D-SCAH o pla
z 17 public Vector2 PlayerPosition = new Vector2(42.3627f, -71.05686f_'f =2 o N ==
3 18 4 ™ PokemonGolTVON 2.CSharp
% 19 private double templat; L5 e
20 private double tempLon; b}
21 public Vector3 iniRef;
22
23 int _zoom = 17;
24 string _maptype = "map"; 1
25
26 private LocationInfo _loc;
27 float _download F @; ST R AT
| reference Properies -
28 public string Status { set { StatusText.text = value; 1} } R P
29
30 int _counter;
31 =l IEnumerator Start()
32 {
— .
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Puc. b.5 — Ilo3uyis epasys 6 ckpunmi

Location service

LocationService.Start

public vold Start(float desiredAccuracyinMeters - J. float updateDistancelnMeters = 101);

Parameters

Description
Starts location service updates. Last location coordinates could be

Retrieved via Input, location. lastData. Service does not start to send location data immediately. Code should check Input. location, stat
status, desiredAccuracyinMeters - desired service accuracy in meters. Using higher value like 500 usually does not require to tum GPS chip or
power, Values like 5-10 could be used for getting best-accuracy. Default value is 10 meters. updateDistanceinMeters - the minimum distance (
device must move laterally before Input.location property Is updated. Highervalues like 500 imply less overhead. Default is 10 meters.

using UnityEngine;
using System,Collections;

Puc. 5.6 — Bixno Location service Cmamyc
game helper
R SR e R S SIS DO @\BNEC SO N
"g o Soveh Sohuork ¥ W, P~
A 31 int _counter; 2 Sctuton RobsrGBTVON 3 () poject
% | 0 references " ":’-mm
N 32 = IEnumerator Start() i
33 { { -
34
35 Input.location.Start(5, 5);
36 l Input.compass.enabled = true;
37 ‘ Status = "Initializing Location Services..";
38 | | X
39 // Wait until service initializes [ A
4@ | while (Input.location.status == LocationServiceStatus.Initial s .8 x
41 ! { / .
g f bl
42 yield return new WaitForSeconds(1);
43 Debug.Log("Wait " + _counter);
44 | Status = "Wait " + _counter;
45 { _counter++;
46" | }
47 |
oy (:‘O VAN - ‘-:‘ / ‘rxn-.‘nd-_nn S ].l-;-:{—'l’;mr:\ )
Puc. b.7 linianizayis cmamycy Location service
KOOpOuHamu
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{22
"
o
a
oy
*
)

122 else { -
print(“Map Error:" + www.error); g5 N CIREPEER \e.
status = "Map Error:" + www.error; 4 ™ PokemonGal TVON 2.CSharp
yield return new WaitforSeconds(l); B
126 maprender.material.mainTexture = null;

}

tempLat = PlayerPosition.x;
terplon = PlayerPosition.y; ¢
I

maprender.enabled = true;
ReSet();
a4 /] user.gameObiect.GetComponent<Renderer>().enabled = true;
135 / ready = true;
f/ wmapping = false;

138 = void ReSet()

Somdion - 2w £ eWarmengs | () 3 Messages S - et Serm - P

Puc. 5.8 Busnauenns koopounam epasys

Ompumyemo KoopouHamu iepoka

- Y RSP "~ ’ e - e p—— -
il -+ ] AN \m > i i) | ?’-‘*‘“’_Q . .
Hueearchy Mom| #S5cenn |0 Rt Starw LN ! O lnspectal . -

Cromez 15 p ot - 2000 6 & Qumes - | Sed

Puc. b.9 — I'paseys na kapmi y eixui Unity Engine

Catimu 3 Mmooensamu NOKemMoHi8
OCKUIBKHM CTBOpPIOBaHA BEPCiS TPHU € TECTOBOIO, TO B SAKOCTI MOJeNIed BUYCHHUX-
ITOKEMOHIB OyJ1IeMO BUKOPHCTOBYBATH MOJICJI1 ITOKEMOHIB, 5IKi € B JJOCTaTHIN KIJIbKOCT1

1 € OE3KOIITOBHUMH.
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Puc. 5.10 — Mooenv Horomona

> C a https.//www.models-resource.com/3ds/pokemonixy/

THEWGRESOURCE Wiki | Sprites Models Textures | Sounds
Search Models and Ga

Home - Sea Forums - About - Stats - Comments - Conte

Puc. b.11 — Caum Iluxauy

3asanmascyemo modeni ¢ Unity Engine
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Puc. 3.12 3asanmasicenns mooeneii ¢ Unity Engine

Mooeni na kapmi

Updaling map 100

Puc. 3.13 —Posmiwenns mooneu na kapmi ¢ Unity Engine
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Jlooamox B
AHimManisi nepcoHa:ka

Unity Engine Hagae po3poOHHKaM BiqMIiHHUIA IHCTPYMEHT JJIsl pOOOTH 3
aHiMaIriero. Y mepcoHaxa Bxe € komrnoHeHT Animator (puc. B.1). Tenep tpe6a 3pooutu

aHIMaIlil 1 HaJamTyBaTH KOHTPOJIEP aHIMallii.

v 32 M Animator 3,
Controller | PlayerAnimCont ©
Avatar |None (Avatar) | @
Apply Root Motion [ ]

Update Mode | Animate Physics ¢
Culling Mode | Always Animate 4]
Clip Count: 3

Curves Pos: 0 Quat: 0 Euler: 0 Scale: 0
717 Muscles: 0 Generic: 0 PPtr: 3
K:/ Curves Count: 3 Constant: 0 (0.0%)
Dense: 0 (0.09) Stream: 2 (100.0%)

Puc. B.1 Hanawmyeanns komnonenma Animator

Jlnst ctBopenHst aHimartii B Unity BukopucToByeThest BikHO Animation. MoskHa
aHIMyBaTH OyIb-SKUN MapaMeTp OyJib-SIKOTO KOMIIOHEHTa 00'€KTa, HANpHUKIaJ, HOTro
nojiokenHst (mapamerp Position kommonenta Transform), abo 3amiHuTH chnpaiT B
kommonenTi Sprite Renderer. Bikno Animation ckiaga€eTbCsi 3 4acoBOI LIKAIH, €
OylyThb pO3MIIIYBAaTUCS KJIIOYOBI KaJpH, KHONKH: IMyCK, CTOIM, 3aluC, J0JaTH
KJIFOYOBHH KaJp, MOJATH MO0, 0 HACTYIIHOTO KIOYOBOTO Kaapy, 10 MONEPEAHBOTO

KJTFOYOBOTO KaJIpy, a TAKOXK 31 CIHCKY aHIMipyeMux napameTpis (puc. B.2).

[ o | o | i[O e [\
‘ PlayerIdleAnim :i Samples

[ Add Property

Puc. B.2 Cmeopenns animayii nepconasica

Otxe, s CTBOPEHHS aHIMallll MOTPIOHO HATUCHYTU KHOIIKY 3amucy, BUOpaTu
mapaMeTpy 3HAYCHHS, SKHX HEOOXIIHO 3MIHMTH B TMpOIECi aHiMarlii, J0JaeTbCs
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KITIOYOBHI KaJp, 3MIHIOETHCS 3HAUCHHS MapaMeTpa, IOAA€ThCS i€ OAUH KIIOYOBUI
Kajap 1 T.4. B nanomy BUNajKy 3MIHIOEThCS CIpalT mepcoHaxka. J[ig animaiii xoapou
BUKOPHCTOBYETHCA 7 KaJpiB, 4 KaJpH 3 SIKUX Pi3Hi, @ 3 TOBTOPIOIOTHCS VISl CTBOPEHHS
MOBHOIO IIMKJTY aHiMallii, a A aHiMallii cTpuOKa 1 0e31IJIbHOCTI BChOTO 2 KaAPH.
[Tapamerp Samples Bu3nauae mBHAKICTH aHiMaIlli (KUTBKICTh KaJpiB B CEKYHIY).

Tenep HeoOXigHO HalaITyBaTH KOHTpoJiep aHiMaiii (puc.B.3). [ns uporo B
Unity BukopuctoByeThesi BikHO Animator. Kontposep aniMaiii onmucye MopsaoK i
yMOBH  BiATBOpeHHs aHimaiii. Cran (amimamis) PlayerldleAnim  (animaris
0e3IsIbHOCT1) BCTAHOBIIIOETHCSI 32 YMOBYaHHSAM (TOOTO 1 aHiMmalis Oyje
BiZiITBOproBarucs nepuioro). Crtan Any State mae nepexin B PlayerJumpAnim (animariis
CTpuOKa), 11e 03Hayae 110 3 OyAb-SKOro CTaHy MOXHa IepedTH B cTaH cTpuOka. s
OMUCY TIEPEXOJiB BUKOPHCTOBYIOThCS JOJATKOBI TmapaMmerpu, Taki sk Speed
(mBuakicTs), Ground (OyseBa 3MiHHA BU3HAYAE UM CTOITh MEPCOHAX Ha 3emuti), VSpeed

(BepTUKaJbHA MIBUAKICTH).

i Scene )|  Game #2 Animator
[ Layers H Parameters | ® Base Layer Auto Live Link
SeMame +

|

= Ground

Crouch

— vSpeed oo | (SR e —

Puc. B.3 Hanawmyesanusa konmponepa avimayii

Jlam HEeOOXiTHO HAmUCaTH CIeHapii mepcoHaxa. Y HbOMY OYIyThb MICTHTHCS
HOro BIACTHBOCTI (3IOPOB'S, MIBUIKICTH MEpPECyBaHHS), a TAaKOX METOIU BIUIUBY Ha
HBOTO

(oTpuMaHHs NIKOJU, 3HUIICHHS MIEPCOHaXKa MPH 3HAUYEHH1 3710poB's MeH1re 0 ado 0).
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JIicTHHT porpaMHoOro Koay
class TestLocationService

using UnityEngine;
using
System.Collections;

public class TestLocationService : MonoBehaviour {

IEnumerator Start()

{

/I First, check if user has location service
enabled if
(MInput.location.isEnabledByUser)

yield break;

/[ Start service before querying location
Input.location.Start();

/I Wait until service

Jlooamox I’

while (Input.location.status == LocationServiceStatus.Initializing && maxWait >

initializes int maxWait =
20;
0)
{
yield return new WaitForSeconds(1);
maxWait--;
¥
Il Service didn't initialize in 20
seconds if (maxWait < 1)
{
print("Timed out");
yield break;
}

/I Connection has failed

if (Input.location.status == LocationServiceStatus.Failed)
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{

print("Unable to determine device
location"); yield break;

}

else

{

Il Access granted and location value could be retrieved
print("Location: " + Input.location.lastData.latitude + " " +

Input.location. lastData.longitude + " " +
Input.location. lastData.altitude

+ " " + Input.location.lastData.horizontal Accuracy +

+ Input.location.lastData.timestamp);

}

/] Stop service if there is no need to query location updates continuously

Input.location.Stop();

¥
}

class SetGeolocation :
MonoBehaviour public class
SetGeolocation ;: MonoBehaviour

{

public float lat;
public float lon;
public float orientation;

private float initX;
private float initZ;

private bool gpsFix;
private float fixLat; private
float fixLon; private

GameHelper _gameHelper;
void Awake()
{
_gameHelper =
GameObject.FindObjectOfType<GameHelper>();
_gameHelper.GpsFix;

}

gpsFix =
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IEnumerator Start()

{

while ('gpsFix)

{
gpsFix = _gameHelper.GpsFix;
yield return null;

}

initx =

_gameHelper.IniRef.x; initZ

= _gameHelper.IniRef.z;

yield return new WaitForSeconds(1);
GeoLocation();

k

void GeoLocation()
{
Vector3 pos = transform.position;
pos.x = (float)(((lon * 20037508.34) / 18000) - initX);
pos.z = (float)(((Mathf.Log(Mathf.Tan((90 + lat) * Mathf.PI / 360))
/ (Mathf.P1/180)) * 1113.19490777778) -
initZ); pos.y = 0;
transform.position = pos;
Vector3 eAngles = transform.eulerAngles;
eAngles.y = orientation;
transform.eulerAngles = eAngles;

}

public void SetLoacation(float latitude, float longitude, float newOrientation) {
lat = latitude; lon = longitude;
orientation = newOrientation;
GeoLocation();

}
¥

class LoadMap
public class LoadMap : MonoBehaviour

{
const string Key = "cydP18CWm7BCYetAANI4DOPcbI8ssckL";
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public Renderer maprender;
Vector2 PlayerPosition =
new Vector2(50.437990f, 30.521626f); //Latitude, Longitude
Il new Vector2(42.3627f, -71.05686f); //Latitude,
Longitude

int_zoom =17,
string _maptype =
llmapll;

string _url;

void Start()

{
StartLoadMap(PlayerPosition);

}

private void StartLoadMap(Vector2 playerPosition)
{
_url = "http://open.mapqguestapi.com/staticmap/v4/getmap?key=" + Key
+ "&size=1280,1280&zoom="+ _zoom
+ "&type=" + _maptype
+ "&center=" + PlayerPosition.x + " + PlayerPosition.y;
// Debug.Log(_url);

StartCoroutine(Loadlmage());
}

private IEnumerator Loadlmage()
{
WWW www = new
WWW(_url); while
("'www.isDone)
{
Debug.Log("progress =" +
WWW.progress); yield return null;

¥

It (www.error == null)

{
Debug.Log("Updating map 100
%"); Debug.Log("Map
Ready!"); yield return new
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WaitForSeconds(0.5f);
maprender.material.mainTexture = null;
Texture2D tmp;
tmp = new Texture2D (1280, 1280, TextureFormat.RGB24, false);
maprender.material.mainTexture = tmp;
www.LoadlmagelntoTexture(tmp);

}
else {

Debug.Log("Map  Error:" +
WWW.Error); yield return new
WaitForSeconds(1);
maprender.material.mainTexture = null;

}
maprender.enabled = true;
¥
}

class PokemonHelper
public class PokemonHelper : MonoBehaviour

{

public PokemonModel MyPokemonModel { get; set; }
BattleHelper _battleHelper;
void Start()

{
_battleHelper = GameObject.FindObjectOfType<BattleHelper>();

}

/[ Update is called once per
frame  void Update()

*
¥

void OnTriggerEnter(Collider other)

{
if (! _battleHelper.IsBattle)

{
_battleHelper.StartBattele(MyPokemonModel);

b
/I Destroy(gameObject);

}
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public void LoadPokemon(PokemonModel item)

{
MyPokemonModel = item;

}
¥

class PlayerHelper
public class PlayerHelper : MonoBehaviour

{
public PokemonModel MyPokemonModel { get; set; }

/I Use this for
initialization  void Start()
X

MyPokemonModel = new PokemonModel()

{
PokemonType = ETypes.Pikachu,

Health = 200,
Damage = 10,

Exp =21
o
}

I/ Update is called once per
frame void Update()

{

¥
}

class
BattlePokemonHelper
public class BattlePokemonHelper : MonoBehaviour

{
public PokemonModel MyPokemonModel { get; set; }

public int MaxHealth { get;
set; }  public int Health { get;
set; }  public int Level { get;
set; }

public string Name { get; set; }
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public bool IsDead { get;
set; } /[ Use this for
initialization  void Start()

{
s

/[ ' Update is called once per
frame  void Update()

{
}

internal void Load(PokemonModel myPokemonMaodel)

{
MyPokemonModel = myPokemonModel;

MaxHealth = MyPokemonModel.Health;

Health = MyPokemonModel.Health;

Level = MyPokemonModel.Exp;

Name = myPokemonModel.PokemonType.ToString();

}

internal void TakeDamage(int damage)

{
int health = Health - damage;

if (health <= 0)
{
Health = 0;
IsDead = true;

k

Health = health:

}
¥

class LoadPokemonData
using UnityEngine; using
System.Collections; using
System.Xml.Ling; using
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System.Collections.Generic;
using System;

public class LoadPokemonData : MonoBehaviour

{
public GameObject[] PokemonPrefabs;

string _xml ="";

public List<PokemonModel> PokemonModels { get; set; }
public List<PokemonHelper> PokemonHelpers { get; set; }

GameHelper _gameHelper;

IEnumerator Start()

{
PokemonModels = new List<PokemonModel>();
PokemonHelpers = new List<PokemonHelper>();
_gameHelper = GetComponent<GameHelper>();

while (!_gameHelper.GpsFix)

{
Debug.Log("Wait!");
yield return null;

}

WWW www = new
WWW/("https://docs.google.com/uc?id=0B8_KhHugPhc6YU05aHpFdnA2
Wms"); while (Iwww.isDone)

{

yield return null;

¥

Debug.Log(www.text);
_xml = www.text;

XDocument doc = XDocument.Parse(_xml);
XElement element = doc.Element(*'pokemons");
IEnumerable<XElement> elements = element.Elements();

foreach (XElement item in elements)

{

PokemonModel pokemonModel = new PokemonModel();
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///<pokemon type="0" lat="42.3637" lon="-
71.05686"></pokemon> int pokemonTypelnt =
System.Convert. Tolnt32(item.Attribute("type").Value);
pokemonModel.PokemonType = (ETypes)pokemonTypeint;

pokemonModel.ld = System.Convert. Tolnt32(item.Attribute("id").Value);

pokemonModel.Lat = System.Convert. ToSingle(item.Attribute("lat").Value);
pokemonModel.Lon = System.Convert. ToSingle(item.Attribute("lon™).Value);
pokemonModel.Orint = System.Convert. ToSingle(item.Attribute("orint™).Value);

pokemonModel.Exp = System.Convert. ToIlnt32(item.Attribute("exp").Value);
pokemonModel.Damage = System.Convert. Tolnt32(item.Attribute("damage").Value);
pokemonModel.Health = System.Convert. Tolnt32(item.Attribute("health™).Value);

PokemonModels.Add(pokemonMaodel);
}

Debug.Log("PokemonMaodels.Count =" + PokemonModels.Count);

for (int 1 = 0; i < PokemonModels.Count; i++)

{

var item = PokemonModels[i];

GameObject pokemon = Instantiate(PokemonPrefabs[(int)item.PokemonType));
SetGeolocation setGeolocation = pokemon.GetComponent<SetGeolocation>();
setGeolocation.SetLoacation(item.Lat, item.Lon, item.Orint);

PokemonHelper pokemonHelper =
pokemon.GetComponent<PokemonHelper>();
pokemonHelper.LoadPokemon(item);

PokemonHelpers.Add(pokemonHelper);
}

}

I/l Update is called once per
frame  void Update()

{
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}

internal void DestroyPokemon(PokemonModel myPokemonModel)
{
PokemonHelper remove = null;
foreach (var item in
PokemonHelpers)

\ if (item.MyPokemonModel.ld == myPokemonModel.Id)
{ .
remove = item;
}
¥

Destroy(remove.gameQObject);
PokemonHelpers.Remove(remove);

¥
}

class GameHelper
public class GameHelper : MonoBehaviour
{

const string Key =
"cydP18CWm7BCYetAANI4DOPcbI8ssckL™;  const int
WaitTime = 10;

public bool GpsFix { get; set; }

/Il <summary>

/11 Url

propertyes  //l

</summary>

string Url = " public Transform myMap; int
_multiplier = 2; //1 nna size=640x640 tile, 2 pis
Size=1280*1280

public Renderer maprender;
public Text StatusText;

public Vector2 PlayerPosition =
new Vector2(42.3627f, -71.05686f); //Latitude, Longitude
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private double tempLat;
private double tempLon;
private Vector3 _iniRef;
public Vector3 IniRef
{
get { return _iniRef; }
set { _iniRef = value; }

}

int_zoom =17,
string _maptype = "map";

private Locationinfo _loc;
float _download = 0;
public string Status { set { StatusText.text = value; } }

int _counter;
IEnumerator Start()

{

Input.location.Start(5, 5);
Input.compass.enabled = true;
Status = "Initializing Location Services..";

/[ Wait until service initializes
while (Input.location.status ==
LocationServiceStatus.Initializing &&
_counter < WaitTime)
{
yield return new WaitForSeconds(1);
Debug.Log("Wait " + _counter);
Status = "Wait " + _counter;
_counter++;

}

If (_counter >= WaitTime)
{

Status =" counter >=
WaitTime"; yield return new
WaitForSeconds(4);

Application.Quit();
yield return null;

}
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If (Input.location.status == LocationServiceStatus.Failed)
{

Status = "Input.location.status ==
LocationServiceStatus.Failed"; yield return new
WaitForSeconds(4);

Application.Quit();
yield return null;

¥
{

Locationinfo loc = Input.location.lastData; Debug.Log("Input.location.lastData");
yield return new WaitForSeconds(2);

/// TOABKO IS TEIEEHOHOB ============s=s= = mm o mm e m oo oo oo mme o mee oo

/I PlayerPosition.x = loc.latitude;

Il PlayerPosition.y = loc.longitude;

else

//Set Position

_iniRef.x = (float)((PlayerPosition.y * 20037508.34 / 180) / 100);

_iniRef.z = (float)(System.Math.Log(System.Math.Tan((90 + PlayerPosition.x)
* System.Math.Pl / 360)) / (System.Math.P1 / 180));

_iniRef.z = (float)((_iniRef.z * 20037508.34 / 180) /
100); _iniRef.y = 0;

GpsFix = true;
///Bce ryn
LoadMap(PlayerPosition);

}

InvokeRepeating("UpdateMyPosition", 1, 0.5f);
InvokeRepeating("UpdateMap", 1, 3f);
/I InvokeRepeating("Orientate", 1, 0.05f);

}

public Transform Player;
private bool _mapLoaded;
public bool UpdatedPossition { get; set; }

private Vector3
_newUserPos; void
UpdateMap()

{
if (GpsFix && maplLoaded && UpdatedPossition)
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LoadMap(PlayerPosition);
}

const float DistanceMapUpdate = 2;
Vector2 _lastPlayerPosition;
void UpdateMyPosition()

{

If (GpsFix)

{
LocationInfo loc = Input.location.lastData;
7Y ToRpko NIRICTICOGHOB R G-I - A - g oo =<
/l PlayerPosition.x = loc.latitude;
I/ PlayerPosition.y = loc.longitude;
if (Vector3.Distance(_lastPlayerPosition, Player.position) >

DistanceMapUpdate) UpdatedPossition = true;

// Debug.Log(" - " + Vector3.Distance(_lastPlayerPosition, Player.position));

_newUserPos.x = (float)(((PlayerPosition.y * 20037508.34 / 180) / 100) -
_iniRef.x); _newUserPos.z = (float)(System.Math.Log(System.Math.Tan((90
+ PlayerPosition.x)
* System.Math.P1 / 360)) / (System.Math.P1 / 180));
_newUserPos.z = (float)(((_newUserPos.z * 20037508.34 / 180) / 100) -
_iniRef.2);
Player.position = _newUserPos;

b
¥
void Orientate()
{
Iif ('simGPS && gpsFix)
1{
/[ heading = Input.compass.trueHeading;
I}
Ilelse {
/I heading = user.eulerAngles.y;
I}
b
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private void LoadMap(Vector2 playerPosition)
{
_mapLoaded = false;
Url = "http://open.mapquestapi.com/staticmap/v4/getmap?key=" +
Key + "&size=1280,1280&zoom=" +
~zoom + "&type="+ maptype +
"&center="+ PlayerPosition.x + "," + PlayerPosition.y;
_lastPlayerPosition = Player.position;
UpdatedPossition = false;

StartCoroutine(LoadMap());
}

private IEnumerator LoadMap()

{
WWW www = new WWW(Url);

while (lwww.isDone)
{
_download = (www.progress);
Debug.Log("Updating map " + System.Math.Round(_download *
100) + " %"); Status = "Updating map " +
System.Math.Round(_download * 100) + " %"; yield return null;
¥

if (www.error == null)
{
Debug.Log("Updating map 100 %");
Debug.Log("Map Ready!");
Status = "Updating map 100 %\nMap Ready!";
yield return new WaitForSeconds(0.5f);
maprender.material.mainTexture = null;
Texture2D tmp;
tmp = new Texture2D(1280, 1280, TextureFormat.RGB24,
false); maprender.material.mainTexture = tmp;
www.LoadlmagelntoTexture(tmp);
}
else {
print("Map Error:" +
WWW.Error); Status = "Map
Error:" + www.error; yield
return new WaitForSeconds(1);
maprender.material. mainTexture = null;
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¥

tempLat = PlayerPosition.x;
tempLon = PlayerPosition.y;

maprender.enabled = true;
ReSet();
ReScale();

_mapLoaded = true;

}

void ReSet()

{

Vector3 newPosition = new Vector3(); newPosition.x =
(float)(((tempLon * 20037508.34 / 180) / 100) - _iniRef.x);
newPosition.z = (float)(System.Math.Log(System.Math.Tan((90 +
tempLat)

* System.Math.P1 / 360)) / (System.Math.PI / 180));

newPosition.z = (float)(((newPosition.z * 20037508.34 / 180) / 100) - _iniRef.2);

transform.position = newPosition;

ks

void ReScale()
{

Vector3 newScale = myMap.localScale;

newScale.x = (float)(_multiplier * 100532.244f /
(Mathf.Pow(2, zoom))); newScale.z = newScale.x;
myMap.localScale = newScale;

¥

/[ Update is called once per
frame void Update()

{

}
\j

knacc PokemonModel
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using UnityEngine;
using System.Collections;

public class PokemonModel
{

public int Id { get; set; }  public
ETypes PokemonType { get; set; }

public float Lat { get; set; }
public float Lon { get; set; }
public float Orint { get; set; }

public int Exp { get; set; }
public int Damage { get; set;
} public int Health { get;
set; }

public enum ETypes
{
Bulbasaur,
Charmander,
Squirtle,
Pikachu,
Pidgey,
lvysaur
}

class loopScript
using UnityEngine;
using
System.Collections;

public class loopScript : MonoBehaviour {

public GameObject chosenEffect;
public float loopTimeLimit = 2.0f;

void Start ()
{

}

PlayEffect();
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public void PlayEffect()
{

¥

StartCoroutine("EffectLoop");

IEnumerator EffectLoop()
{
GameObiject effectPlayer = (GameObject) Instantiate(chosenEffect,
transform.position, transform.rotation);

yield return new WaitForSeconds(loopTimeLimit);

Destroy (effectPlayer);
PlayEffect();

class lightScript

using

UnityEngine;

using System.Collections;

public class lightScript : MonoBehaviour
{
bool Impact = false;
public float Sqr;
/I Use this for initialization
void Start ()
{
Impact = true;
gameObject.GetComponent<Light>().intensity = 7;

Sgr = gameObject. GetComponent<Light>().intensity * gameObject.GetCompo-
nent<Light>().intensity * (( gameObject.GetComponent<Light>().intensity < 0.0f ) ? -

1.0f : 1.0f);
¥

I/l Update is called once per frame
void Update ()

{
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if (Impact)

{
gameObject.GetComponent<Light>().intensity -= (1.0f / Time.deltaTime) * Sqr

*.0001f;
iIf (gameObject.GetComponent<Light>().intensity <= 0)
{
Destroy (gameObject);
¥
}
}

}

class LoadSceneOnClick

using UnityEngine;

using UnityEngine.SceneManagement;
using UnityEngine.Ul;

using

System.Collections;

using

System.Collections.Gen

eric;

public class LoadSceneOnClick : MonoBehaviour

{
public void LoadScenel() {

SceneManager.LoadScene ("etfx_explosions");

}
public void LoadScene2() {

SceneManager.LoadScene ("etfx_explosions2™);

¥
public void LoadScene3() {

SceneManager.LoadScene ("etfx_portals");

}
public void LoadScene4() {

SceneManager.LoadScene (“etfx_magic");

}
public void LoadScene5() {

SceneManager.LoadScene ("etfx_emojis");

¥
public void LoadScene6() {

SceneManager.LoadScene (“etfx_sparkles");

¥
public void LoadScene7() {
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SceneManager.LoadScene (“etfx_fireworks");
by

public void LoadScene8() {
SceneManager.LoadScene (“etfx_powerups");

¥

public void LoadScene9() {
SceneManager.LoadScene (“etfx_swordcombat™);

¥

public void LoadScenel0() {
SceneManager.LoadScene("etfx _maindemao");

¥

public void LoadScenell() {
SceneManager.LoadScene("etfx_combat™);

¥

public void LoadScene12() {

SceneManager.LoadScene("etfx_");

¥
}

class

DragMouseOrbit

using UnityEngine;
using UnityEngine;
using
System.Collections;
[AddComponentMenu(*"Camera-Control/Mouse drag Orbit with
zoom'™)] public class DragMouseQrbit : MonoBehaviour
{ public Transform
target;  public float
distance = 5.0f;  public
float xSpeed = 120.0f;
public float ySpeed =
120.0f;  public float
yMinLimit = -20f;
public float yMaxLimit
= 80f;  public float
distanceMin = .5f;
public float distanceMax
= 15f;  public float
smoothTime = 2f;

float rotationY Axis =
0.0f;  float
rotationXAxis = 0.0f;
float velocityX = 0.0f;
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float velocityY = 0.0f;
I/ Use this for
initialization  void
Start()

{

Vector3 angles =
transform.eulerAngles;
rotationY Axis = angles.y;
rotationX Axis = angles.x;

/I Make the rigid body not change
rotation if
(GetComponent<Rigidbody>())

{

GetComponent<Rigidbody>().freezeRotation = true;

}

}
void LateUpdate()
{
iIf (target)
{
if (Input.GetMouseButton(1))

{
velocityX += xSpeed * Input.GetAxis("Mouse X") * distance *
0.02f; velocityY += ySpeed * Input.GetAxis("Mouse Y") * 0.02f;
b
rotationY Axis += velocityX;
rotationXAxis -= velocityY;
rotationX Axis = ClampAngle(rotationX Axis, yMinLimit, yMaxLimit);
Quaternion fromRotation = Quaternion.Euler(transform.rotation.eulerAngles.x,
transform.rotation.eulerAngles.y, 0);
Quaternion toRotation = Quaternion.Euler(rotationXAxis, rotation'Y Axis, 0);
Quaternion rotation = toRotation;

distance = Mathf.Clamp(distance - Input.GetAxis("Mouse ScrollWheel") * 5,
distanceMin, distanceMax);

RaycastHit hit; if
(Physics.Linecast(target.position, transform.position, out
hit))

{

distance -= hit.distance;
5

Vector3 negDistance = new Vector3(0.0f, 0.0f, -distance);
Vector3 position = rotation * negDistance + target.position,
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transform.rotation = rotation;

transform.position = position;

velocityX = Mathf.Lerp(velocityX, 0, Time.deltaTime *
smoothTime); velocityY = Mathf.Lerp(velocityY, O,
Time.deltaTime * smoothTime);

}
}
public static float ClampAngle(float angle, float min, float max)
{
if (angle < -
360F) angle
+= 360F; if
(angle > 360F)
angle -= 360F;
return Mathf.Clamp(angle, min, max);
}
}

class
UlCanvasManager
using UnityEngine;
using
System.Collections;
using UnityEngine.Ul;

public class UlCanvasManager :
MonoBehaviour { public static
UlCanvasManager GlobalAccess; void
Awake () { GlobalAccess = this;

}

public bool MouseOverButton =
false; public Text PENameText;
public Text ToolTipText;

Il Use this for initialization void
Start () {
if (PENameText != null)
PENameText.text = ParticleEffectsLibrary.GlobalAccess.GetCurrentPE-
NameString();

}
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I/l Update is called once per frame
void Update () {

/I Mouse Click - Check if mouse over button to prevent spawning particle effects while

hovering or using Ul buttons.
if
(MouseOverButton) {
/I Left Button Click
If (Input.GetMouseButtonUp (0)) {
// Spawn Currently Selected Particle System
SpawnCurrentParticleEffect();

}

if (Input.GetKeyUp (KeyCode.A)) {
SelectPreviousPE ();
}
if (Input.GetKeyUp (KeyCaode.D)) {
SelectNextPE ();

}
}

public void UpdateToolTip(ButtonTypes tool TipType) {
if (ToolTipText I= null) {
if (toolTipType == ButtonTypes.Previous) {

ToolTipText.text = "Select Previous Particle Effect";

¥
else if (toolTipType == ButtonTypes.Next) {

ToolTipText.text = "Select Next Particle Effect™;

¥
}
¥
public void ClearToolTip() {
If (ToolTipText !'=null) {

ToolTipText.text = "";

¥
¥

private void SelectPreviousPE() {
/1 Previous

ParticleEffectsLibrary.Global Access.PreviousParticleEffect();
iIf (PENameText != null)
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PENameText.text = ParticleEffectsLibrary.GlobalAccess.GetCurrentPE-

NameString();
¥
private void SelectNextPE() {
I/ Next
ParticleEffectsLibrary.Global Access.NextParticleEffect();
iIf (PENameText != null)

PENameText.text = ParticleEffectsLibrary.Global Access.GetCurrentPE-

NameString();

}

private RaycastHit rayHit;
private void SpawnCurrentParticleEffect() {
/l Spawn Particle Effect

Ray mouseRay =

Camera.main.ScreenPointToRay(Input.mousePosition); if

(Physics.Raycast (mouseRay, out rayHit)) {

ParticleEffectsLibrary.Global Access.SpawnParticleEffect (rayHit.point);
¥
¥

/Il <summary>
/Il User interfaces the button click.
Il </[summary>
Il <param name="buttonTypeClicked">Button type clicked.</param>
public void UIButtonClick(ButtonTypes buttonTypeClicked) {
switch
(buttonTypeClicked) { case
ButtonTypes.Previous:
Il Select Previous Prefab
SelectPreviousPE();
break;
case ButtonTypes.Next:
Il Select Next Prefab
SelectNextPE();
break;
default:
/[ Nothing
break;
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using UnityEngine;
using
System.Collections;

public class PEDestoryTimed : MonoBehaviour {

/I Use this for initialization void
Start () {

}

I/l Update is called once per frame
void Update () {

k
}

using UnityEngine;

using

System.Collections;

using

UnityEngine.Ul;

using UnityEngine.EventSystems;

public enum ButtonTypes {
NotDefined,
Previous,
Next

}

public class PEButtonScript : MonoBehaviour, IEventSystemHandler,

IPointerEnterHandler, IPointerExitHandler {

private Button myButton;

public ButtonTypes ButtonType = ButtonTypes.NotDefined;

/I Use this for initialization
void Start () {

myButton = gameObject. GetComponent<Button> ();

}

public void OnPointerEnter(PointerEventData eventData) {

I/ Used for Tooltip

UlCanvasManager.Global Access.MouseOverButton = true;



UlCanvasManager.Global Access.UpdateToolTip (ButtonType);
,

public void OnPointerExit(PointerEventData eventData) {
I/ Used for Tooltip
UlCanvasManager.Global Access.MouseOverButton = false;
UlCanvasManager.GlobalAccess.ClearToolTip ();

}

public void OnButtonClicked () {
// Button Click Actions
UlCanvasManager.Global Access.UIButtonClick(ButtonType);
}
}

using UnityEngine; using
System.Collections; using
System.Collections.Generic;

public class ParticleEffectsLibrary : MonoBehaviour {
public static ParticleEffectsLibrary

Global Access; void Awake () {

GlobalAccess = this;

currentActivePEList = new List<Transform> ();
TotalEffects = ParticleEffectPrefabs.Length;
CurrentParticleEffectNum = 1;

/[ Warn About Lengths of Arrays not matching
if (ParticleEffectSpawnOffsets.Length !=
TotalEffects) {

Debug.LogError ("ParticleEffectsLibrary-
ParticleEffectSpawnOffset: Not all arrays match length, double check counts.");

}
If (ParticleEffectPrefabs.Length != TotalEffects) {

Debug.LogError ("ParticleEffectsLibrary-ParticleEffectPrefabs: Not all arrays match
length, double check counts.");

}

Il Setup Starting PE Name String
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effectNameString = ParticleEffectPrefabs [CurrentParticleEffectindex].name + "
n +

CurrentParticleEffectNum.ToString() + " of " + TotalEffects. ToString() + *)";
}

I Stores total number of effects in arrays - NOTE: All Arrays must match
length. public int TotalEffects = 0;
public int CurrentParticleEffectindex

= 0; public int CurrentParticleEffectNum =

0; /[ public string[]

ParticleEffectDisplayNames;  public

Vector3[] ParticleEffectSpawnOffsets;

// How long until Particle Effect is Destroyed - 0 = never

public float[] ParticleEffectLifetimes;

public GameObiject[] ParticleEffectPrefabs;

I/ Storing for deleting if looping
particle effect private string
effectNameString =""; private
List<Transform> currentActivePEL.ist;

void Start () {
¥

public string GetCurrentPENameString() {
return ParticleEffectPrefabs [CurrentParticleEffectindex].name + " (" +
CurrentParticleEffectNum.ToString() + " of " + TotalEffects. ToString() + )",

}

public void PreviousParticleEffect() {
Il Destroy Looping Particle Effects
If (ParticleEffectLifetimes [CurrentParticleEffectindex] == 0) {
If (currentActivePEList.Count > 0) {
for (inti = 0; i < currentActivePEList.Count; i++) { if
(currentActivePEList [i] != null) {
Destroy (currentActivePEList [i].gameObject);

}

}
currentActivePEL.ist.Clear ();
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/l Select Previous Particle
Effect if
(CurrentParticleEffectindex > 0) {
CurrentParticleEffectindex -= 1;

} else {
CurrentParticleEffectindex = TotalEffects - 1;
h

CurrentParticleEffectNum = CurrentParticleEffectindex + 1;

/I Update PE Name String
effectNameString = ParticleEffectPrefabs
[CurrentParticleEffectindex].name + " (" + CurrentParticleEffectNum.ToString() + " of
" + TotalEffects. ToString() +*)";
:
public void NextParticleEffect() {
Il Destroy Looping Particle Effects
it (ParticleEffectLifetimes [CurrentParticleEffectindex] ==
0) { if (currentActivePEList.Count > 0) {
for (int i = 0; i < currentActivePEList.Count; i++) { if
(currentActivePEList [i] = null) {
Destroy (currentActivePEL.ist [i].gameObject);
b
¥
currentActivePEL.ist.Clear ();

}

/I Select Next Particle Effect
if (CurrentParticleEffectindex < TotalEffects - 1) {
CurrentParticleEffectindex += 1;

}else {
CurrentParticleEffectindex = 0;
}

CurrentParticleEffectNum = CurrentParticleEffectindex + 1;

/I Update PE Name String
effectNameString = ParticleEffectPrefabs
[CurrentParticleEffectindex].name + " (" + CurrentParticleEffectNum.ToString() + " of
" + TotalEffects. ToString() + ')";

}

private Vector3 spawnPosition = Vector3.zero;
public void SpawnParticleEffect(Vector3 positioninWorldToSpawn) {

84



I/ Spawn Currently Selected Particle Effect

spawnPosition = positioninWorldToSpawn +
ParticleEffectSpawnOffsets[CurrentParticleEffectIndex];

GameObject newParticleEffect X
GameObiject.Instantiate(ParticleEffectPrefabs[CurrentParticleEffectindex],
spawnPosition,
ParticleEffectPrefabs[CurrentParticleEffectindex].transform.rotation) as
GameObject;

newParticleEffect.name = "PE_" +
ParticleEffectPrefabs[CurrentParticleEffectindex];
/I Store Looping Particle Effects Systems
if (ParticleEffectLifetimes [CurrentParticleEffectindex] == 0) {
currentActivePEList.Add (newParticleEffect.transform);

}

currentActivePEL.ist. Add(newParticleEffect.transform);
I/ Destroy Particle Effect After Lifetime expired
if (ParticleEffectLifetimes [CurrentParticleEffectindex] !'= 0) {
Destroy(newParticleEffect,
ParticleEffectLifetimes[CurrentParticleEffectindex]);

}
k
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Jlooamox /]
IlepeJik BLIbHUX | KOMEPUiHHUX IBHKKIB irop
BuibH1 IBHKKY:
. Agar (aHri.) - BUCOKOpIBHEBA Kapkac rpadpiyHOro J0aTKy, BUKOPHUC-
3yeMoe 1151 po3poOku sik 2D, Tak 1 3D koMmI'toTepHUX 1TOp.

. Axiom Engine - Bixramy:kKeHHs, 110 MICTUTh B OCHOBI rpadiuHU ABHKOK
OGRE.

. Boom - mopt Buxignoro koxy rpu Doom Big TeamTNT.

. CheapHack (anr:.) - maue He po3poOIS€THCSA ABMKOK HA OCHOBI
TomazQuake.

. Crystal Entity Layer - po3mmpenns apukka Crystal Space 3D Engine.
. Crystal Space - moBuuii kapkac mist po3po6ku 3D nonatkis.

. DarkPlaces - ogun 3 0aratbox YI0CKOHAJICHUX BUJTbHO MOIIMPEHOO-
usiemoe Quake engines.

. Daybreak motor - 00'extHO-0pieHTOBaHa rpadiunuii ABMKOK st XNA
(XNA 3d engine - Xbox, Windows).

. Delta3D (auri.) - 3'equye iHir go0pe BijoMi 0€3KOIITOBHI IPOEKTH B
npocte API, ciouarky po3poo6isses U.S. Navy.

. DGD - o6'ektHO-0pienToBana MUD nBmXOK.

. Eternity Engine - Buxiguuii mopT asuxka rpu Doom.

. Exult (aurn.) - BinbHa peinkapHairis irpoBoro asmkka Ultima VII.

. FIFE (anrn.) - BimeHuii 2D 1SO aBwxkok, mo mniarpumye pecypen Fallout 1
2.

. Game Blender - min-noxarox Blender mis crBopenHs irop.

. Game Maker - 00'ekTHO-OpiEHTOBAaHUI MPOTPAMHUKA MPOIYKT JIJIS pa3-

HUIITBa irop 3 drag-anddrop iaTepdericoMm i CBOiM CKPUTITOBOIO MOBOJO.

. GQ - mBmwxok rpu Quake, sikuii BKirodae B cede puun 3 TomazQuake i
DarkPlaces.

. GZDoom - BuxigHi irpoBoro asmwkka Doom, 3acHoBani Ha ZDoom.

Genesis3D - 3D aBwxok peanbHoro yacy mist Windows.

. GemRB - BinbHa pearizanis Infinity Engine.
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. HGE - Haaf's Game Engine, nBuxok st ctBopeHHs 2D irop.

. Jogre - kiieHT / cepBepHUid IrPOBUI IBUKOK, HallMCAaHUW Ha MOBI Java, 3-
tpumae APl 17151 OHTallHOBUX 1IrOp peajibHOTO Yacy, OyAb-TO IIAIIKH, IIaXH, Ta
1HIIIE.

. MGF - Mortem's Game Framework - akTHBHO pO3BHBA€ETHCS IrpOBUI
(GpeiiMBOPK 3 BIAKPUTUM BUXITHUM KOJOM JJis irpoBoi KoHcousi PSP na moBi C ++.

. MRPGe - irposuii nrkok ais Visual Basic, mis nsomipaux RPG-irop, 3
BOY/I0OBaHUM CKPHUNITMOBOIO. BeabMu 3MiHIOEMO Ha paHHIX CTaIAX PO3POOKH.

. M.U.G.E.N - nBoMipHuU#i ABMKOK AJis iIrop *aHpy HalTUHT (HanpukKian,
Mortal Kombat).

. Multiverse Network - MMOG rutatdopmMa, 1110 BKIr09Ya€e cepBep, KIeHT, 1
1H-CTpyMeHTapiil.
. Nebula Device - TpuBuMipHUii irpoBuUil IBUKOK PEATHHOTO Yacy,

PO3POOUTH KOHCTPYKIIIO TaHHUHM HIMElbKO1 cTyAleto irop Radon Labs.

. OctLight - irpoBuii 1BHKOK Ha Java, 110 BUKOPHCTOBYE scene-graph, i
oTpicoBH-Baromuit Ha 6a3i Lightweight Java Game Library (LWJGL),
Bukopucropyroun OpenGL.

. OMEGA Engine - npoctuii y Bukopuctauti 2D asmwkok. BukopuctoBye B
sxocti peraepa Direct3D8 ado OpenGL, ms 38yky - DirectSound.

. OSlib - Old School Library - 6i6iioTeka ais MOPTyBaHHS CTapUX irop Ha
PSP a6o nanucanns 2D irop B cTuii irop MUHYIUX pokiB Ha MOBi C ++.

. Pentagram - mpoeKT CTBOPIOE iIrpOBUI IBHXKOK, SKUH BUKOPUCTOBYETHCS B

sunymenoi rpi Ultima VIII: Pagan.

. PLIB - irpoBuii ABUkKOK, 110 BKIIOYA€E B C€OE: TPEXMEPKY, 3BYK, MY3HUKY,
rpa-puueckue iHTEpdelic KopucTyBadya, MEHeIKepa BIKOH, 1 TOPTIPyeMOCTh Ha
Linux / Windows / MacOSX.

. pH Engine - motyxuuit i rayuknii OOII ABMKOK, 110 BUKOPUCTOBYE
Direct3D9 (Pennep), DirectSound (3Byk) i TCP / IP (Mepexa). MoxIuBicTh

«HAPOULYBAaHHS» BO3-MOXKHOCTEH 3a JIOMOMOI0I0 IUIAariHiB.
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ProQuake - BnockoHaseHwmii qerxok rpu Quake.

. QSP - nonynsipamii 6araTornaaTGopMOBHI pOCIHCHKHI IBUKOK 1S
CTBOPEHHS 1rop B KaHPi

Interactive Fiction.
. RealmForge - irpoBuit 1BuX0K 3 BigkpuTuM KojaoM 1iist Microsoft NET

Framework, nonepeanuk Visual3D.NET.

. rRenderer - irpoBuii TBMXKOK Cy4acHOTO piBHS HanucaHuii Ha VBO6, as
DX8.
. Sauerbraten - BnockoHanieHU# TBUKOK, BiramykeHHs Bin apwkka Cube.

. SmartX - irpoBuii aBHKOK BHKOpHCTOBYE tuiatdopmy .NET Framework.
Ha-nucanuii Ha C #, ajie € MOXJIMBICTD IHTErpallii B MOBH MIATPUMYIOTh
texHousorito .NET.

. Storm3D - aBmxok BukopucroBye Direct3D 9, nanucanuii Ha C ++.

. Stratagus - 6araromiatr@opMoOBHUiA IrPOBUM IBUXKOK ISl CTPATET1YHUX 1MOp
peabHOro yacy.

. Telejano - 3minenuii aBmxok rpu Quake.

. URQ - monyssipHuil poCIChKUM ABUKOK JJIi CTBOPEHHS 1rop B KaHP1
Interactive Fiction.

. VOGORE - 1BmKOK 3 BIZIKPUTHM BHXIIHHUM KOJOM, Ha OCHOBI SIKOTO MOYKHA
CTBOPHUTH JABOMIPHY OHJIAMHOBY Tpy 3 Acsikumu 3D edekramu.

. Yake - koMImoHeHT-3aCHOBaHUH, 00'€KTHO-OPIEHTOBAHA, YaCTKOBO PO-
JIOBOM JABMKOK, HanmucaHui Ha C ++,

. ZDoom - onuH 3 6araTboXx IMOYaTkoBUX KoaiB Doom.

KomepiitHi ABHKKH:
Arcane Engine - po3po6iienniit Wolfpack Studios mist Shadowbane.

. Auran Jet - nBuxok, po3pobnenuii aBcTpanmiiicbkoro kommaniero AURAN 1
BUKOPHUCTOBYBaHMI B rpi Trainz.

. Baja Engine - nBuwxok mpodeciiftHOT IKOCTi, SKH BUKOPUCTOBYETHCS JIJIS
rpu The Lost Mansion.

. Blitz3D - rpadiuamii ABUKOK 31 CBOEI0 MOBOIO TIPOTPaMMipOBHAis
BlitzBasic.
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. C4 Engine - 3'SBIsi€ThCs IrpPOBHIA JBIXKOK HACTYITHOTO IOKOJIIHHS BiJl
Epixka Jlenren.

. Dark engine - 3acrapinwuii ABMKOK, BUKOpHCTaHuii muis irop Looking Glass
Studios.

. Earth-4 Engine - rpadiuaunii IBXKOK, SIKHIi BUKOPUCTOBYEThHCs B Earth
2160.

. Explorations - TBopens nBomiparnx MMO.

. IMUSE - crienianbHo po3po0iieHni ABUAKOK JUTsl CAHXPOH13a1[1i MYy3UKH 3
BI3yaJbHUMU JISIMU.

. KJAPI - Texuonorist C ++ ai1st CTBOpEHHS irop 1 TPUBUMIPHUX JI0AaTKIB
s K.

. Medusa (irpoBuii IBMKOK) - IrpOBHIA TPUBUMIPHUHN JABHKOK Ha C ++
pO3poOUTH KOHCTPYKITito TaHHME Palestar i BuxopucTanwmii B rpi DarkSpace MMO.
VY HBOMY € CUMYIJIALIIS IPOBOTO CBITY, €AUHUN THCTPYMEHT KOHTPOJIIO BEPCiid,
peanizailisi akTUBIB, KpoccIuiaTopMeHHas MiATPUMKa 1 BOyIOBaHa CHCTEMa KITIEHT /
cepaep.

. Odyssey Engine - BUKopucTaHuii AJ11 CTBOPSHHS TPUBUMIPHUX POTHOBUX
irop, a Takox irpu Star Wars: Knights of the Old Republic.

. ORE - onnaitHoBHUIA TBMXXKOK TSI POJIBLOBUX 1TOP.

. Quasar - irpoBuii 00'€KTHO-OPIEHTOBAHUI HACTYITHOTO TTOKOJIE-H, 10
po3poobiseThest kommaniero Syide Technologies.

. Power Render - ocHoBHa MeTa bOTO MMaKeTa - po3po0Ka irop i
TPUBUMIPHUX YSIBIICHb.

. Reality Engine - TpuBuMipHMii irpoBHii JBUXKOK KoMIaHii Artificial
Studios.
. Retribution Engine - irpoBuii ABUKOK JJIsl CTBOPESHHS irop B CTHUTI EXIITH.

. Revolution3D - tpuBumipHmii rpadigHUi ABHKOK, po3podiernii X-Dream
Project.

. Shark 3D - mock cepeane mixk Spinor mis ITK, Bigeo irpamu i
TPUBUMIPHUMU [0JaTKAMH PEajJbHOr0 Yacy.

. Silent Storm engine - TpuBUMIpHUH ITPOBUI IBHIKOK JIJIST TAKTHIHUX

ctpaterii (Hamp. Silent Storm).
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. Torque Game Engine - 3MiHeHa Bepcist irpOBOTO TPUBUMIPHOTO JBIKKA,
crovatky po3pobnena Dynamix ans rpu 2001 FPS Tribes 2.

. TOSHI - 6aratomatopmMoBuUll IrpOBUI JBUKOK YETBEPTOIO MOKOIIHHS,

paz-npauroemo Blue Tongue Entertainment.

. Truevision3d - TpuBMMIpHHUIA iIrPOBHIA JBHKOK, 110 BUKOpUCTOBYE DirectX
API.

. Unigine - 6araromatdopmoBuiit middleware.

. Unity (game enginge) - jierko BUKOPUCTOBYBAaHUI iIrPOBUI TPUBUMIPHHIA
TBIKOK.

. Vicious Engine - irpoBuii ABHKOK, MOPTipyeMOCThb Mmif Microsoft

Windows, Sony PlayStation 2, Microsoft Xbox, 1 Sony PlayStation Portable.

. 3DGame Studio - MOBHOIIIHHU ITPOBUI KOHCTPYKTOP, IiJIa CUCTEMA
cucTeMa JiIsl CTBOPEHHSI TPUBUMIPHHX irop.

. Visual3D.NET - tpuBumipHa miatdopma 1ist Bi3yalabHOT po3po0Ku
okpyske-Hs, moodymosara Ha Microsoft .NET 2.0 i XNA Framework st po3pooku
mig PC, Xbox 360, i npuctpois Windows Mobile mixrpumye C #, Visual Basic, J #
(Java), C ++. NET, JScript.NET, IronPython, i Bi3yaJibHe CKpiITOBaHIs.

. Virtools - 1BMKOK Uit CTBOPEHHS irop, TpeHa)KePiB 1 cUMyIIATOpiB, 3D
Internet i cucTeM BipTyaIbHO1 PETBHOCTI.

. WGAF - irpoBuii aBuxok, po3podnenuit Guild Software, sikuit BUKO-€ThCS

B ix MMORPG Vendetta Online.

. White Engine - irpoBuii ABHKOK COMOTO ITOKOJIIHHS, 110 HAJICKHUTh
Square-Enix, 6yae BukopucTanwmii B ix mpoekTtax st PS3. [IpogyMaHa MOXKITHBICTS
BUKOPHUCTAHHS 3a37aieriap HamanboBaHi sikicHoi CGl rpadiku B pearbHOMY Haci.

. Xors3d Engine - 1BWXOK /Ui CTBOPEHHS TPUBUMIpHHUX irop. [Touas cBoto
CYIIECT-BOBaHie K JMHAMIYHO mifgkaouaeThes 1 Blitz3D, ska nmo-3pomser
BukopuctoByBaTi GAPI DirectXO.

. ZEero - TpUBUMIPHUI ITPOBUI IBUKOK, IKU BUKOPUCTOBYETHCS B Star

Wars: The Clone Wars, Star Wars: Battlefront, 1 Star Wars: Battlefront II.
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. LyN engine - geuryn xomnanii Ubisoft, skuii BUKOprCTOBY€ETBCS Y
BJIaCHUX po3po0-boTkax.

. Vicarious Visions Alchemy - nemwkox xomma#ii Intrinsic Graphics.
. Cry Engine 1-3 - irpoBuii ABM)XOK, CTBOPEHUH HIMEIIBKOIO MPUBATHOIO
kommaniero Crytek B 2002 poiii i cioyaTKy BUKOPUCTOBYBaHHIA B IIyTepe BiX

nepmioi ocobu Far Cry.

. Id Tech - ciMelicTBO iIrpOBHX JBHUXKKIB, PO3POOICHIX aMEPUKAHCHKOT
xorock naniewt id Software.

. Source - irpoBuii ABIXOK, po3pobienuii koproparieio Valve. Horo
0COOJIMBO-CTSAMH BBAXKAIOThCS MOJYJIbHA OCHOBA 1 THYUKICTh, CHHXPOHI3AIs PyXY
ry0 3 MPOMOBOIO, TEXHOJIOT1s BUPAKEHHS MOl 1 cucTeMa (Di3uKkH, Ka MpaIoe Mo
MEpexi.

. Serious Engine - irpoBuii IBUKOK, pO3pOOJICHHI XOPBATCHKOK KOMITAHIEHO
Croteam i Brepiiie Bukopuctanuii B Tpi Serious Sam 2001 poky Bumycky. Tex-
MOHOJIOT ItepeOyBaa B po3po0iii MPOTArOM TPbOX POKiB. 3r0JI0M KOMIIa-HUEH
Croteam Oy po3po0JIeHi OLIBII JOCKOHAI irpoBi ABHMXKKHU - Serious Engine 2 i

Serious Engine 3.
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